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OFFICIAL METHOD OF THE AMERICAN LEATHER
CHEMISTS ASSOCIATION FOR TANNIN ANALYSIS
1. Crude Malerials
(1) Moisture Determination:
Upon receipt of the sample, grind promptly and dry 10 grams
in the manner and for the period specified for evaporation and
drying in extract analysis.
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(2) Preparation of Sample for Extractions:

Sample must be dried .at a temperature not exceeding 60°
C., and then ground to such a degree of fineness that the
entire sample will pass through a sieve of 20 meshes to the inch
(linear).

(3) Amount of Sample and Proportion of Water for Extraction:

For fresh materials the amount of sample and proportion of
water for extraction should be such as to give between .35-.45
gram tannin per 100 cc. of solution. For spent materials this
proportion should be approximated as closely as practicable. '

(4) Extraction of Sample:

Extraction shall be conducted in a form of apparatus that
permits the removal of the extractive solution from the influence
of sustained high temperature, and shall be continued till a por-
tion, tested with gelatine salt solution fails to give a precipitate.
At least 400 cc. of the first portions of extractive solution should
be removed and not subjected to further heating. A thin layer
of cotton must be used in order to prevent fine material passing
over.

(5) Analysis:

After extraction and dilution, solutions must be heated to 80°
C., and analysis conducted as per Official Methods for Extracts.
In case of weaker dilutions than the Official Method specifies, the
amount of hide powder must be reduced in proportion to the re-
duction of tannin.

Ten grams of the air-dried sample should be dried as in (1)
to determine moisture content of the portion extracted and the
analysis calculated and reported upon a “dry " basis. The tan-
nin in fresh materials should also be reported on the basis of the
moisture content of the sample ‘“‘as received.”

11, Analysis of Extracts

(6) Amount and Dilution for Analysis:

Fluid extracts must be allowed to come to room temperature
and weighed in stoppered weighing bottle. Such quantity shall
be taken as will give from .35-.45 gram tannin per 100 cc.
of solution, dissolve in exactly goo cc. of distilled water at 80°
C., and make up to mark after standing not more than
20 hours, nor less than 12 hours. Temperature must not go be-
low 20° C.
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(7) Total Solids:

Thoroughly mix solution, pipette 100 cc. into tared dish, evap-
orate and dry as directed under ‘‘Evaporation and Drying.”

(8) Soluble Solids:

To 1 gram of kaolin in a beaker add 75 cc. of solution; stir and
pour on a 590 S. & S. 15 cm. plaited filter paper; return filtrate
to paper for one hour, keeping filter full. At the end of an hour
pour solution from filter or remove with pipette. Bring 8oo cc. of
solution to 20° C.; refill the filter with this solution and begin
to collect filtrate for evaporating and drying so soon as filtrate
comes clear. Keep filter full. Evaporate and dry the first 100 cc.
of filtrate, as per “Evaporation and Drying.”

Funnels and receiving vessels must be kept covered during
collection of filtrate for evaporation.

(9) Non-tannins:

A quantity of hide powder sufficient for the number of anal-
yses to be made shall be prepared in the following manner: Di-
gest with twenty-five times its weight of water till thoroughly
soaked. Add 3 per cent. of chrome alum in solution. Agitate
by either shaking or stirring occasionally for several hours and
let stand over night. Wash by squeezing through linen, contin-
uing the washing until the wash water gives no precipitate with
barium chloride. Squeeze the hide, using a press, if necessary,
so that the wet hide will contain between 70 and 75 per cent. of
water. Use approximately 20 grams of wet hide for moisture
determination. Add to 200 cc. of the original solution such
quantity of the wet hide as represents from 12 to 13 grams dry
hide. Shake for ten minutes in some form of mechanical shaker
and squeeze immediately through linen. Add 2 grams kaolin
to the filtrate, stir and filter through folded filter (No. 1F Swed-
ish, recommended) of size sufficient to hold entire filtrate, return-
ing till clear. Evaporate 100 cc. of the filtrate. The weight
of the residue must be corrected for the dilution caused by the
water contained in the wet hide powder.

NoreE.—In order to limit the amount of dried hide powder
used, determine the moisture in the air-dried powder and calcu-
late the quantity equal to 124 grams of actual dry hide powder.
Take any multiple of this quantity according to the number of
analyses to be made, and after chroming and washing as directed,
squeeze to a weight representing 709, to 75% water. Weigh
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the whole amount and divide by the multiple of the 124 grams
of actual dry hide powder taken to obtain the weight of wet
hide powder for 200 cc. of solution.

The non-tannin filtrate must not give a precipitate with a 1
per cent. gelatine 1o per cent. salt solution.

(10) Tannin:

The tannin content is shown by the difference between the sol-
uble solids and the corrected non-tannin.

111,  Analysis of Liguors

(11) Didution:

Liquors must be diluted for analysis so as to give as nearly
as possible .7 gram solids per 100 cc. of solution.

(12) Total Solids: '

To be determined as in Extract Analysis.

(13) Soluble Solids:

To be determined as in Extract Analysis.

(14) Non-tannins:

To be determined by shaking 200 cc. of solution with an amount
-of wet chromed hide powder, containing 70 per cent. to 75 per
cent. moisture, corresponding to an amount of dry hide powder
shown in the following table:

Tannin range per 100 cc. . Dry hide powder per 200 cc.
.35——.45 gram. 8——10 grams.
.25——.35 gram. 5—— 8 grams:.
.I5——.25 gram. 2—— § grams.
.00——.15 gram. O0—— 2 grams.

Solutions to be shaken for non-tannins as in Extract Analysis;
100 cc. must be evaporated as in Extract Analysis.

IV. Evaporation and Drying

(15) Ewaporation and Temperature:

All evaporations and dryings shall be conducted in the form
of apparatus known as the ‘“Combined Evaporator and Dryer,’’
at a temperature not less than ¢8° C. The time for evaporation
and drying shall be 16 hours.

(16) Dishes:

The dishes used for evaporation and drying of all residues
shall be flat-bottomed glass dishes of not less than 2% inches
diameter nor greater than 3 inches in diameter.
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V. Determination of Total Actdity of Liquors

(17) Place 100 cc. of the liqguor in a 500 cc. flask and make up
to the mark with water.

To 100 cc. of diluted liquor in a flask with tube condenser,
add 2 grams of chemically pure animal charcoal. Heat to boiling
temperature with frequent shaking, cool, filter and titrate an
aliquot portion with decinormal alkali.

On public analytical work by members of this Association,
the fact that the Official Method has been used, shall be so stated.

PROVISIONAL METHODS FOR SAMPLING TANNING
MATERIALS

(1) Liquid Exiract in Barrels:

Samples to be taken at a temperature of 40° F. minimum
from 10 per cent. of the packages, as near as possible, by means
of sampling tube which shall enter the bung and extend to at
least the center of the barrel. These samples to be thoroughly
mixed, using due precautions to prevent evaporation, and a com-
posite sample of at least 4 oz., in duplicate, removed, sealed and
labeled, with date of sampling, name of material, invoice number,
or other means of identification.

(2) Liquid Extract in Bulk:

Extract shall be thoroughly plunged and sampled by passing

a sampling tube to the bottom, through at least five sectors of
contents, samples to be mixed thoroughly and composite samples
drawn, sealed and labeled as in liquid extract in barrels.

(3) Ligquid Extract in Tank Cars:

a. Where tank car extract is unloaded without the use of direct
steam, into an empty container, the method of sampling is to
be the same as for liquid extract in bulk, the sample being
taken from the container after the car is unloaded.

b. Tank cars unloaded without the use of direct steam shall
be sampled by taking at least five pint samples of the extract
as it flows from the car. One of these samples to be taken about
3 minutes after starting to unload, one to be taken about 3 min-
utes before unloading is completed, and other three samples to
be taken at equal intervals between the first and last. These
samples to be mixed and composite samples taken, sealed and
labeled as usual.
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Or, in case direct steam is used in unloading a tank car, ship-
ment may be sampled according to the methods of sampling
the liquid extract in bulk, the samples being taken directly from
the car.

(4) Solid Extracts:

Solid extracts shall be sampled by taking a section from the
center of the package to the surface after the removal of the
cover. Samples as taken shall be immediately placed in clean,
- dry, closed receptacles, and when sampling is completed, broken,
thoroughly mixed and duplicate samples of at least 6 oz. placed
in clean, dry, glass receptacles, sealed and properly labeled.
Sampling at place of manufacture shall be conducted by running
portion from middle of strike into a mold holding at least two
pounds, and immediately after cooling, selecting samples for anal-
ysis by method given above.

On lots of 300 hags or 100 barrels or less, at least 5 per cent.
of the bags or barrels shall be selected for sampling. On lots of 301
to 2,000 bags or 101 to 700 barrels, 3 per cent. shall be sampled.
On lots of more than 2,000 bags or 700 barrels, 1 per cent. shall
be sampled.

Where a considerable period of time elapses between the samp-
ling and analysis of sample, the latter should be weighed on day
of sampling, and certified weight should appear on label.

(5) Crude Tanning Materials:

Shipments in bags, mats or barrels, of barks, nuts, beans,
fruits, leaves (ground and unground), roots and ground wood,
are to be sampled by opening each of the packages chosen for
sampling and selecting an equal portion therefrom. These
samples to be mixed and composite samples of the required amount
taken and labeled as usual. In lots of 20 tons or less, 5 per cent.
of the packages shall be sampled. In lots of above 20 tons up
to 101 toms, 3 per cent. shall be sampled. In lots of 101 tons or
more, 1 per cent. of the packages shall be selected for sampling.

(6) Crude Tanning Malerials in Bulk:

a. Barks, Nuts, Beans, Pods, Ground Malterials, elc.

Equal portions shall be selected from at least five parts of the
lot, mixed, sealed, and labeled in duplicate.

b. Wood.

Billets or logs shall be selected from at least five parts of the
lot, and the sawdust obtained by sawing completely through each
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billet or log selected, thoroughly mixed, sealed and labeled in
duplicate.

(7) Sampling of Spent Tan and Spent Wood:

Spent tan and wood samples should be taken from the top,
middle and bottom of a spent leach, and placed in a covered
pail, contents of pail to be stored in a covered barrel to be kept
for the desired ~period. When laboratory sample is desired,
thoroughly mix contents of the barrel and dry a portion over
steam pipes in a location free from bark dust. The dry labora-
tory samples should be at least 10 oz.

(8) Ground Barks and Cut Woods:

These samples should be taken at intervals as the ground mate-
rial enters the leach. Composite samples shall be made up from
these samples and shall be submitted undried to the laboratory.

(9) Liquor Samples:

Routine samples shall be taken by plunging the liquor and re-
moving a pint and storing in earthenware crocks, having earthen-
ware lids. The samples should be of the same size and taken
under exactly similar conditions. The storage of crocks should
be located where the temperature averages between 40°
and 70° F. For the laboratory sample plunge the crocks well
and fill a pint bottle nearly full, seal and label with required data.

When a sample is taken by a member of this Association in ac-
cordance with the above method, it is requested that he state
both upon the label of the sample submitted and upon the anal-
ysis blank that ‘“this sample has been taken in accordance with
the provisional method of sampling of The American Leather
Chemists Association. "’

The above has been adopted as the provisional method of this
Association and each and every member of the Association,
when called upon to do official sampling, is requested to sample
according to this method.

PROVISIONAL METHOD FOR LEATHER ANALYSIS
Sec. 1.—Preparation of Sample.

The sample of leather for analysis shall be reduced to as fine
a state of division as practicable, either by cutting or grinding.

Sec. 2.—Moisture.

Dry 10 grams of leather for 16 hours at a temperature between
95°-100° C.
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Sec. 3.—Fats

Extract 5 to 10 grams of air-dry leather in a Soxhlet appa-
ratus until free from grease, using petroleum ether boiling below
80°C. Evaporate off the ether and dry to approximately con-
stant weight.

Or, if preferred, extract 30 grams of leather as described
above. In the latter case, the extracted leather, when freed of
solvent, may be used for the determination of water-soluble
material.

Sec. 4.—Ash
Incinerate 10 to 15 grams of leather in a tared dish at
a dull red heat until carbon is consumed. If it is difficult to
burn off all the carbon, treat the ash with hot water, filter
through an ashless filter, ignite filter and residue. Add the fil-
trate, evaporate to dryness and ignite.
Sec. 5.—Water-Soluble Material
Digest 30 grams of leather in a percolator over night, then
extract with water at 50° C. for three hours. The total volume

of solution to be 2 liters. Determine total solids and non-tan-
nins according to the Official Method for extract analysis.

Sec. 6.—Glucose

To 500 cc. of the solution obtained by extraction according to
Par. 4, add 20 cc. of lead sub-acetate, shake well, let stand for
an hour and filter. To 400 cc. of filtrate add dry Na,CO, and
filter. To the filtrate add 5 cc. concentrated HCl and boil for
two hours, allowing the solution to evaporate to about go cc.
Add dry Na,CO, until the solution is about neutral, make up to
100 cc. and filter if necessary.

Take an aliquot part containing not more than .25 gram of
sugars, add to 6o cc. of Allihn’s Fehling’s solution, dilute with
water to 145 cc. if necessary, cover with a watch glass, bring to
boil and set in a boiling water bath for exactly 3o minutes. Fil-
ter through an asbestos mat in Gooch crucible, wash with hot
water to free from soluble salts and finally with alcohol, dry 1
hour in water oven, cool and weigh. Multiply the weight of
cuprous oxide by .8883 and calculate to glucose according to
the following table:
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TABLE FOR THE DETERMINATION OF THE GLUCOSE IN TANNING MATERIALS
THROUGH THE COPPER WERIGHED, AFTER HEATING FEHLING'S SOLU-
TION WITH THE GLUCOSE SOLUTION FOR HALF AN HOUR.

R. Koch and R. Ruhsam. (/. S. C. 1., 13, 1227, ef seq.)

Cu. Glucose ., Cu. Glucose Cu. Glucose

Mgrms, Mgrms. Mgrms. Mgrms. Mgrms. Mgrms.
1 0.4 43 18.0 85 39.2
2 0.8 44 18.4 86 39.8
3 1.2 45 18.9 87 40.3
4 1.6 46 19.3 88 40.8
5 2.0 47 19.7 89 41.3
6 2.5 48 20.2 90 41.8
7 2.9 49 20.7 91 42.3
8 3.3 50 21.3 92 42.8
9 3-7 51 21.8 93 43-3
10 4.1 52 22.3 94 43.9
18] 4.5 53 22.8 95 4.4
12 4-9 54 23-3 96 44-9
13 5-3 55 23.9 97 45-4
14 5.7 56 24.4 98 45.9
15 6.1 57 24.9 99 46.4
16 6.5 58 25.4 100 46.9
17 7.0 59 25.9 101 47-5
18 7-4 60 26.4 102 48.0
19 7.8 61 26.9 103 48.5
20 8.2 62 27.4 104 49.0
21 8.6 63 28.0 105 49.5
22 9.0 64 28.5 106 50.0
23 9.4 65 29.0 107 50.5
24 9.9 66 29.5 108 51.0
25 10.3 67 30.0 109 51.6
26 10.7 68 30.5 110 52.1
27 1.1 69 31.0 111 52.6
28 11.6 70 31.6 112 53.1
29 12.0 71 32.1 113 53.6
30 12.4 72 32.6 114 54.1
31 12.9 73 33.1 115 54.6
32 13.3 74 33.6 116 55.1
33 13.% 75 34.1 117 557
34 14.1 76 34.6 118 56.2
35 14.6 77 35.1 119 56.7
36 15.0 78 35.7 120 57.2
37 15.4 79 36.2 121 57-7
38 15.9 80 36.7 122 58.2
39 16.3 81 37.2 123 58.7
40 16.7 82 37-7 124 59.2
41 17.2 83 38.2 125 59.7
42 17.6 84 38.7 126 60.2
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127
128
129
130
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133
134
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138
139
140
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167
168
169
170
171
172
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Glucose
Mgrms.

60.
61.
61.
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62.
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64.
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66.
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67.
67.
68.
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69.
70.
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73
74 .
74 -
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76.
76.
77-
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87.
87.

88

88.
89.
89.
90.
. 90.
91.
9I1.
92.
92.
93-
93.
94 .
94 .
95
95-
96.
96.
97.
97.
98.
98.

99

99.
100.
100.
10I.
101.
102.
102.
103 .
104 .
104 .
105.
105.
106.
106.
107.

~ OO OU OL O P OB G O G G VG ML VWL WL L VWO HROHLOHLOROROHROHLO

Cu.

Mgrms.

221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

Glucose
Mgrms.

107.
108.
108.
109.
109.

110

110.
III.
II1.
112.
112.
113.
113.
114.
114.
115.
115.
116.
117.
117.
118.
118.
119.
119.
120.
120.

121

121.
122.
122.
123.
123.
124.
124.
125.

125

126.
126.
127.
128.
128.
129.
129.
130.
130.
131.

-
w
-

=)

O M AMNONONOGD b PNTNT " AN AR ONONOPOPOR VG P& BRI NI NI~



METHODS FOR SAMPLING TANNING MATERIALS

Cu. Glucose Cu. Glucose Cu, Glucose
Mgrms. Mgrms. Mgrms, Mgrms. Mgrms. Mgrms.
268 132.2 315 157.1 362 183.1
269 132.7 316 157.6 363 183.7
270 - 133.2 ar7 158.1 364 184.2
271 133.7 318 158.7 365 184.8
272 134.2 319 159.2 366 185.4
273 134.7 320 159.8 367 186.0
274 135.3 321 160.3 368 186.5
275 135.8 322 160.9 369 187.1
276 136.3 323 161.4 370 187.7
277 136.8 324 162.0 371 188.3
278 137.4 325 162.5 372 188.8
279 137.9 326 163.0 373 189.4
280 138.4 327 163.6 374 190.0
281 139.0 328 164 .1 375 190.6
282 139.5 329 164 .7 376 191.1
283 140.0 330 165.2 377 191.7
284 140.5 331 165.8 378 192.3
285 141.1 332 166.3 379 192.8
286 141.6 333 166.9 380 193.4
287 142.1 334 167 .4 381 194.0
288 142.6 335 167.9 382 194.6
289 143.2 336 168.4 383 195.2
290 143.7 337 169.0 384 195.7
291 144 .2 338 169.5 38s 166.3
292 144.7 339 170.1 386 196.9
293 145.3 340 170.6 387 197.5
294 145.8 341 171.2 388 198.0
295 146.3 342 171.7 389 198.6
296 146.9 343 172.2 3vo 199.2
297 147 .4 344 172.8 391 199.8
298 147.9 345 173.3 392 200.3
299 148.4 346 173.9 393 200.9
300 149.0 347 . 174.5 394 201.5
301 149.5 348 175.0 395 202.1
302 150.1 349 175.6 396 202.7
303 150.6 350 176.2 397 203.3
304 151.1 351 176.8 398 203.8
305 151.7 352 177.3 399 204 .4
306 152.2 353 177.9 400 205.0
307 152.8 354 178.5 401 205.6
308 153.3 355 179.1 402 206.2
‘309 153.9 356 179.6 403 206.8
310 154.4 357 180.2 404 207.3
311 155.0 358 180.8 405 207.9
312 155.5 359 181.4 406 208.5
313 156.0 360 181.9 407 209.1
314 156.5 361 182.5 408 209.7
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Cu. Glucose Cu, Glucose Cu. Glucose
Mgrms. Mgrms. Mgrms. Mgrms. Mgrms. Mgrms.
409 210.3 ° 432 223.7 455 239.3
410 210.8 433 224.4 456 239.9
411 211.4 434 225.% 457 240.6
412 212.0 435 225.8 458 241.3
413 212.6 436 226.4 459 242.0
414 213.2 437 227.1 460 242.6
415 213.8 438 227.8 461 243.3
416 214.4 439 228.5 462 244 .0
417 214.9 440 229.1 463 244 .7
418 215.5 441 229.8 464 245.3
419 216.1 442 230.5 465 246.0
420 216.7 443 231.2 466 246.7
421 217.3 444 231.8 467 247 .4
422 217.9 445 232.5 468 248.0
423 218.4 446 233.2 469 248.7
424 219.0 447 233.9 470 249-4
425 219.6 448 234.5 471 250.1
426 220.2 449 235.2 472 . 250.8
427 220.8 450 235.9 473 251.4
428 221.4 451 236.6 474 252.1
429 221.9 452 237.2 475 252.8
430 222.§ 453 237-9 476 253-5

431 223.1 454 238.6

Sec. 7.—Nitrogen
Gunning modification of the Kjeldahl Method, A. O. A. C.
Bulletin, No. 107 (1907).
Reagents.

Standard Actd Solutions.—Hydrochloric or sulphuric acid,
the absolute strength of which has been accurately determined.
For ordinary work half-normal acid is recommended. For
work in determining very small amounts of nitrogen, tenth-
normal is recommended. In titrating mineral acids against
ammonium hydroxide solution use cochineal as indicator.

Standard Alkali Solution.—The strength of this solution
relative to the acid must be accurately determined; tenth-nor-
mal solution is recommended.

Sulphuric Acid.—The sulphuric acid used should have a
specific gravity of 1.84 and be free from nitrates and also from
ammonium sulphate.

Sodium Hydroxide Solution.—A saturated solution of sodium
hydroxide solution free from nitrates.

Potassium Sulphate—This reagent should be pulverized before
using.
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Indicator.—A solution of cochineal is prepared by digest-
ing and frequently agitating 3 grams of pulverized cochineal in
a mixture of 50 cc. of strong alcohol and 200 cc. of distilled
water for a day or two at ordinary temperature; the filtered solu-
tion is employed as indicator.

Determination.

Place .7 gram leather in a digestion flask. Add 10 grams
powdered potassium sulphate and from 15 to 25 cc. (ordinarily
about 20 cc.) of concentrated sulphuric acid. Place the flask
in an inclined position and heat below the boiling point of the
acid for from 5 to 15 minutes, or until frothing has ceased (a
small piece of paraffine may be added to prevent extreme foaming).

Then raise the heat and boil briskly until the liquid "has
become quite clear and nearly colorless (the digestion should
take from 4 to 5 hours).

After cooling, dilute with about 200 cc. of water. Next
add 50 cc. soda solution, or sufficient to make the reaction strongly
alkaline, pouring it down the side of the flask so that it does
not mix at once with the acid solution. Connect the flask with
the condenser, mix the contents by shaking, and distil until
all ammonia has passed over into the standard acid. The first
150 cc. will generally contain all the ammonia. The operation
usually requires from 40 minutes to 1 hour and a half. The
- distillate is then titrated with standard alkali.

Previous to use, the reagents should be tested by a blank
experiment with sugar, which will partially reduce any nitrates
present that otherwise might escape notice,

THE GELATINE-SALT TEST FOR TANNIN

BUCKFASTLEIGH, DEVON, 1st Oct., 1907.
The Editor,- Journal of Am. Leather Chemists’ Ass'n.
DEAR SIR: '

I have had your May’s issue for some time before me with
the intention of examining Mr. Reed’s paper in which he criti-
cizes some of my work bearing upon the assay of tannins. I
am now at liberty to reply to him if I have your permission to
do so.

Regarding the first part of Mr. Reed’s paper, there is very
little that I can say, for his results with my test are so completely -
at variance with those found by me as to make a reconciliation
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of the two to appear impossible. Although apparently done on
my lines, there must be something very different somewhere to
produce results so antagonistic.

This difference may lie (1) in the state of the gelatine; (2)
in the strength of the acid; (3) in person. The last possible
cause for the difference I think may be discarded as there are so
many observations on either side recorded, nearly all of these
being different. I don’t think I gave the strength of the acid in
my paper, but I used the ordinary concentrated acid diluted
one in four. With my gelatine the strength of acid used was
such that had the strength been increased by ten olr fifteen per
cent. there would have been a considerable floccuent precipi-
tate of gelatine without any tan at all. I think I stated in the
paper that the acidity was such that the gelatine was just on
the point of precipitating. Now it stands to reason that if even
such a slight amount of a colloidal body like tan be added
to another colloidal body like gelatine just on the point of
breaking up into its insoluble form, the balance of solubility
will be upset, and the tan will form a precipitate. I am there-
fore quite convinced that the conditions as used by Mr. Reed
were not those used by me, for he gets no precipitate even with
the stronger tan solutions. Did Mr. Reed’s mixture of 5 cc.
of water, 10 cc. of gelatine, and 1 cc. of dilute hydrochloric
acid precipitate when two drops, or yet five drops more of the
dilute acid were added? If it did not, and I expect it did not,
judging from his results, then there is no comparison at all be-
tween his results and mine. They are on entirely different
footings. If it did I shall be glad to go into the matter further.
I can well understand gelatine varying as regards the amount
of acid necessary to precipitate it. Even the same gelatine
varies considerably with time when in solution. In Mr. Reed’s
reference to Sutton I take it that the latter wishes to indicate
a strong saline solution apart from its nature. This is provided
in the test by the salt. I still affirm that a precipitate is much
more satisfactory and reliable for observation than opalescence.
I think this disposes of Mr. Reed’s paper so far as his remarks
referring to my test are concerned.

Regarding Mr. Reed’s remarks upon the higher percentage
of non-tan as given by ordinary hide powder over chromed,
this surely requires no explaining, for chromed powder is well
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known to be less soluble than ordinary powder. A correction
always has to be applied for the varying solubility of the latter,
affecting the result from one to two per cent. for ordinary good
powders. Still, I do not deny that the relative insolubility of
chromed powders is not in favor of its use, when this fact is
viewed alone.

Mr. Reed goes on the question of equilibrium; but his re-
marks are vitiated by the fact that his test for tan in the detan-
nized filtrate is deceptive. The residue of tan after detannizing
is not only small in amount, but weak in character, and, as I
pointed out, is not to be compared with a fresh solution of the
same strength. I am prepared to separate tan in any liquors
so detannized in amount of the order of magnitude of what I
have already indicated as being present in them. I do not
think Mr. Reed quite grasps the equilibrium problem. At any
rate I never experienced an action of absorption followed by a
subsequent reverse action of effusion in one and the same sys-
tem, and I do not think I stated that such a reversal took place
in a non-tan determination. When brought into a weaker
liquor, the reverse action is experienced whether the hide be
much or little tanned. 1 also fail to see that an excess of hide
makes an equilibrium impossible. Hide has a great affinity -for
tan, but that affinity is limited, and is especially weakened in
the dilute solution used for detannizing. Also, how can there
be, as Mr. Reed says there is, fresh hide continually presented
to the solution in the shake method? If there were, I should
not have anything to say against the shake process. The hide
powder is presented all at once.

I quite admit that the old filter-bell method is defective,
especially as regards the partial solution of the powder, but I
considered, and still consider, the new method to be equally so;
and as I couldn’t see any improvement to be gotten by changing,
I opposed the change as much as was in my power, which wasn’t
much. It did not appear to me to be a change in the right direc-
tion at all. Considering that hide powder is notoriously vary-
ing in character, it is obviously desirable to diminish the effect
of the variation on the analysis. Also, the amount of hide
powder used in our old method is about ten times the amount
required to produce a lightly tanned powder, and that in the
new method about double as much. Any effort at improving
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the method of analysis must aim at reducing the effect of the
variation of the powder, and this is not accomplished by in-
creasing the amount of powder used. It is indeed questionable
whether the degree of uniformity obtained by chroming the
powder is such as to make good the increased liability of error
through using double the amount of it. A method of analysis
in which only a slight amount of the powder is used must be
aimed at. This can be accomplished by separating nearly all
the tan with a little powder, and estimating the residue by ap-
plying the law of equilibrium, the constants of which may be
obtained by experiment once and for all. These constants
do not vary very much, and the ultimate error is very small
as it is the product of two small quantities—the amount of tan
left in the liquor, and the small variation in the équilibrium con-
stant—especially small in very weak liquors.
Apologizing for this long letter, I am, dear sir,
Yours truly,
RowLAND A. EARP.
INTERNATIONAL ASSOCIATION OF LEATHER TRADE
CHEMISTS

" Meeting of the German Section, Sept. 22, 1907, at Frank-
fort-a-M.

(Collegium, 1907, 279, 280, 365, 369.)

The meeting was opened by Prof. Dr. Becker who welcomed
the members present, after which the reports of the Secretary
and Treasurer were read, followed by the election of officers,
which resulted in the reelection of the officers of the previous
year. Mr. K. Schorlemmer then read a paper on the new inter-
national method of tanning analyses, in which he stated that
he considered the new official method of the I. A. L. T. C. to be
a decided advancement. After the reading of the paper a lively
discussion ensued in which Mr. Mueller declared in the name of
the Association of Extract Manufacturers to be unable to accept
the new method at present. This could be done only when the
difference between the results of the filter-method and the shake-
method could be accurately determined. The speaker further
stated that the old method gave good and concordant results
of late which probably were due, at least in the German Section,
to the fact that all details, such as form and size of the dishes,
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drying ovens, etc., were alike. These detailed rules were missed
in the new method, which is a decided disadvantage. Accord-
ing to past experiences, the differences in comparative analyses
with both methods are not concordant, not only with different
tanning materials but also with the same tanning material, so
that until now no definite relationship between the two methods
could be determined. The extract industry therefore could
not give their consumers a guarantee if the shake method be
used as a basis, and therefore for the present must insist that in
those cases where contracts are closed with members of the As-
sociation of Extract Manufacturers that the filter-method be
used. The president then stated that as well as the irregular-
ities which first appeared with the filter-method were overcome,
the same will also be overcome with the shake-method with the
help and good-will of the extract manufacturers. Dr. Paessler
stated that he does not consider the shake-method to be superior
to the filter-method and gave the results of analyses made at the
German Experiment Station for Leather Industry which showed
that with different tanning materials and different samples of
the same tanning material the differences between the results of
the filter-method and shake-method vary greatly, so that no
definite relationship exists, which naturally makes the change
to the shake-method more difficult. In his opinion there was
no real reason to replace the filter-method by the shake-method.
Mr. Renner agreed with Mr. Mueller in his remarks. Mr. Hugen-
dubel stated that he fears new difficulties will arise. Prof. Dr.
Philip pointed out that in the regulations it is not especially
stated whether only a white hide powder can be used and the
same chromed before the analysis, or whether the chromed hide
powder, made at the Freiburg Experiment Station, could also
be used. In his opinion the chroming of ‘the hide powder is too
cumbersome, and the use of the ready chromed hide powder
gives closely agreeing results. Dr. Paessler corroborated this
and states that by using the chromed hide powder he obtained
the same results as by using the hide powder chromed before
the analysis. After debating further on this subject a com-
mittee was appointed, consisting of Dr. Klenk, Dr. Moll, Dr.
Paessler, Mr. Roser and Dr. Sichling, which was instructed to
thoroughly test the shake-method and to make such recom-
mendations as would tend to give greater concordance of results.
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The committe is to report next year at the spring meeting. Dr.
Paessler then presented a paper on the tensile strength of chrome
leathers of different tannage and different lengths of storing,
giving an account of a series of experiments which he conducted
and which showed that with the different tannages and different
lengths of storing, the tensile strength is not impaired. Follow-
ing this paper, Mr. P. Kauschke read a paper on the neutralization
of chrome leather which was succeeded by a paper by Prof. Dr.
Becker on the stability of neats-foot oil in the cold. Dr. Paess-
ler then read a paper entitled “Proposals for the Uniform Deter-
mination of the Solubility of Tanning Extracts.” In the discus-
sion which followed, Mr. Schorlemmer stated that in such tests
not only should the amount of the substances which have gone
into solution be considered, but also the constitution of the same,
as in practice it makes a great difference whether these sub-
stances are of a resinous or flocculent nature. Dr. Bedford
then gave an account of his method for determining the mois-
ture in different substances, which consists in working at ordi-
nary temperature in a vacuum at an air pressure of 1/1000 mm.
This method requires liquid air or solid carbonic acid, and a deter-
mination can be carried out in about half an bour. The mcet-
ing then adjourned. :
Meeting of the British Section. )

A meeting of the British Section of the I. A. L. T. C. was held
in the club room at the Shoe and Leather Fair, Islington, on
Thursday, November 7th. Professor Procter, president of the
section, presided.

At the commencement of the proceedings Dr. Parker gave a
condensed report of the Conference of the American ILeather
Chemists held in Chicago, which he attended as a delegate of
the I. A. L. T. C. He described several methods and apparatus
used by the American colleagues. The statement that the Amer-
ican Leather Chemists’ Association had appointed a standing com-
mittee to work with a corresponding committee to be appointed
by the Executive Committee of the I. A. L. T. C. for the purpose
of unifying and standardizing the methods between the two
associations was received with great satisfaction. Messrs.
Procter, Benmnett, and others expressed their great pleasure of
the possibility of establishing standard methods of analysis in
connection with the leather trade for the whole world.
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DR. PARKER ON THE NEW METHOD OF ANALYSIS

Dr. Parker then explained for the benefit of the tanners and
extract manufacturers present the reasons for adopting the new
method of analysis, and also explained the reasons for the dif-
ferences which were obtained by the two methods.. He pointed
out that this was not a sudden change, but a matter which had
been under deliberation for seven years, and that it was only
after mature consideration, and as a result of long, painstaking
work by a commission, that the association had been compelled
to break away from the filter-bell method, which had been proved
to be inaccurate and misleading, and depended on two factors—
both of which were at all times variable—uviz., the quality of the
hide powder, which could never be the same, and the personal
element of each chemist. He claimed that the new method gave
results more in accordance with the results obtained in the tan-
nery. This had been abundantly proved not only in America,
where they had used the method for years, but it had also been
proved by several of the tanners of this country. He explained
that although a change in the method of analysis would for the
next few months be confusing to the trade, yet he was perfectly
sure that when the tanners and extract manufacturers got accus-
tomed to the method, they would soon see its immense advan-
tages, and that more concordant results would be obtained by
different chemists analyzing the same sample than was ever
possible under the old method.

Mr. Bennett, in bearing out ‘Dr. Parker’s remarks, said that
the extract manufacturers would find that they would gain more
information by using the new meéthod in their factories than
they obtained by the filter-bell method. He pointed out that
two chestnut or other extracts both analyzing by the filter-bell
method 30 per cent. need not necessarily give the same figures
by the new shake-method. One might give 28 per cent. and the
other might vary 1 per cent. up or down. It would depend
largely on the method of manufacture, the temperature of ex-
traction, and concentration. But that in the manufacture of
extracts some of the tannins might be altered in some way, that
although they were absorbed by the filter-bell method, not being
true tans they would not be absorbed by the new method, and
argued that they would not be absorbed in the tanyard either.
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PROFESSOR PROCTER SUPPORTS THE CHANGE

Professor Procter pointed out that no definite ratio could be
fixed between the two methods, excepting on certain definite
extracts. It would be necessary for extract manufacturers to
each work out the difference by their own special brands of
extract, that although a general difference did exist, one could
not lay down any specific figure. He said that if any figure
could be given, there would be no need to alter the method. As
the inventor of the filter-bell, he claimed that it ought to be a
strong argument in favor of the new method if he, as the in-
ventor of the old method, was forced to acknowledge that al-
though it had served its purpose, it was now proved to be inac-
curate and misleading.

A long discussion took place, in which the extract manufac-
turers present joined. ,

In summarizing the discussion, Dr. Parker pointed out that
the new method of analysis was now practically the same as the
official method of the American Leather Chemists’ Association,
and that although it differed in one or two details, it gave prac-
tically identical results. He claimed that this was an immense
advantage to Furope, as America had in the past few years
become large purchasers of Furopean tanning materials, and
the adoption of a uniform method of analysis would greatly
facilitate trade, which ought to be beneficial to the whole of
Europe.

An adjournment took place at 12.30 to enable a deputation
of the chemists to attend a meeting of all the federations of
British tanners, which was held at the Midland Hotel.

Professor Procter, Dr. Parker, and Dr. Tumnbull again ex-
plained the reasons of the change in the method of analysis to
the tanners, and said that no definite figure could be given to
cover all extracts as indicating the difference between the two
methods. They stated that analyses could be done by the two
methods side by side until the end of the present year, but that
after that it would be impossible to carry out any further anal-
yses by the filter-bell method as the supply of satisfactory hide
powder for this purpose has now ceased.

AN IMPORTANT RESOLUTION

Various questions were asked by the tanners present and

replied to. The chemists were cordially,thanked for attend-
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ing and for explaining the various matters, and were assured of
the hearty support of the tanning trade of Great Britain and
Ireland.

In the afternoon the meeting Jf the British section was re-
sumed, and after a further general discussion, in which Messrs.
Walker, Gates, Hough, Campbell, Rink, O’Brien, Wood, and
the Chairman took part the following resolution was passed
unanimously:

‘“The British Section note with regret the resolution of the
Association of German Extract Manufacturers to guarantee
delivery only on the analysis of their own nominated chemists
daone by the filter-method with chromed hide powder. The
British Section points out to its members that the prescribed
method has never had the official sanction of the International
Association of Leather Trades’ Chemists; and has been specifi-
cally condemned by the International Commission and the Exec-
utive Committee of the Association as giving too high results;
and the analyses of the Association of German Extract Manu-
facturers must therefore be received with the usual reserve
accorded to sellers’ analyses made by an unauthorized method.”

Several members then expressed the hope that every member
and associate of the British Section would abide loyally by every
detail of the rules of the association, and that they would assist
the trade by doing everything to facilitate the change in the
method of analysis which had recently been made, and endeavor
to familiarize the trade with the advantages of the new method.

THE QUESTION OF TANNIN ANALYSIS

(From The Leather Trades Review.)

DEAR SirR: In your issue of October 2nd, page 699, you
published an interesting leader on ‘‘The Problem of Tannin
Analysis,”! and there has also since that time been some cor-
respondence in your columns on the same subject. Perhaps
you will allow me, therefore, a few remarks which may tend to
clear up the difficulty. I may remind you that the new method
of analysis, which is an improved form of the American shake-
method, has been adopted officially by the International Asso-
ciation of Leather Trades’ Chemists, after very prolonged consid-

! THIS JOURNAL, 1907, P. 448.
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eration and thorough testing and examination by the best body
of experts which the association could get together, including
not only its own members, but other chemists from Europe and
America. The decision of this Commission was practically
unanimous in favor of the necessity of a change, and of the new
method which was then introduced. The credit for this method
cannot be allotted to any one individual or any one nation. The
employment of hide powder for the purpose dates from Hammer
and other chemists well back in the last century. Its use for a
gravimetric method was first shown to be practicable by the
Vienna Research Institute under Director Eitner, and this insti-
tute also introduced later the use of chromed hide powder, while
the Americans contributed the employment of a mechanical
shaker in place of mere stirring, and have done much to improve
details since they have adopted the method as official. The
International Commission in their deliberations had the assist-
ance both of Director Eitner and of leading American chemists,
and had the whole of this great mass of material at their dis-
posal, and, in addition, carried out very laborious experiments
with a view to the thorough testing of the method. It is clear
that the change has been the result of no hasty decision, nor
does it adopt a new and untried method. It is, therefore, more
than a little calculated to arouse the interest of tanners when
we find that the Association of German Extract Manufacturers
is endeavoring by all means in its power to oppose the use of a
new method which has been tested and approved by a very
large majority of the leather trades’ chemists of the world as
giving more accurate and therefore lower results in tannin, since
it has long been known that the hide powder used in the filter
removes from a liquor certain substances which are not tannins
and cannot produce leather, and that this is done to a much
diminished degree by the improved shake method. It is even
somewhat natural that the tanner should suppose that the true
objection of the extract manufacturers is not that the results are
not accurate or_concordant, but that they are lower and calcu-
lated to give the tanner a better judgment as to the value of
their products.

I am frequently asked at present what is the difference for
any class of extracts between the old and the new method, and
it has often been urged that the new method cannot be adopted
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unless this information can be definitely given. My reply is
that if this were possible there would be no need for any change,
but that the very fact that the new method does not estimate
the non-tanning substances which were included by the filter-
method makes any such statement impossible, since these non-
tanning substances vary from extract to extract and from
one brand to another. It may, indeed, be pointed out that,
other things being equal, more of these matters will be found in
a badly manufactured than in a well manufactured extract,
since they are largely the result of the destruction of tannin
during the manufacturing process, and that consequently it is
to the interest of the inferior manufacturers to adhere to the old
method. Of course, I do not forget that among the non-tannins
are included sugars, which are useful to the tanner as a source
of acid in his liquors, but these are to no large extent estimated
either by the older or the newer method, and it is mainly bodies
such as gallic acid which come into consideration. In this con-
nection it is perhaps fair to mention that I have had no com-
plaints or objections from the English extract manufacturers,
excepting so far as their fears have been raised as to the want
of concordance of results, and as a general rule in the better
brands of extract the differences introduced are extremely small.
As regards the question of concordance of the analyses of
different chemists, it may be remarked that complaints have
been made about inaccuracies by the new method which would
have been taken as a matter of course with the old one. In 1903,
(Collegium, p. 143) Dr. Paessler and other chemists agreed that
differences up to 14 per cent. on ordinary liquid extracts and
3 per cent. on solid were permissible and to be expected. With
the newer method complaints are being made of differences even
of 1 per cent. only, with substances of high percentage such as
quebracho extract. While I believe that, as a general rule,
accuracies approaching 1 per cent. and often much closer can
be obtained, it is unreasonable to expect in the difficult region
of tannin analysis an accuracy which is attained in few other
branches of analytical chemistry. The attention of tanners
may also be directed to the point that in many cases the differ-
ences found are not due to variations in the determination of
the *‘non-tanning matter,” which is the only point effected by
the shake-method, but rather on questions of filtration and the
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determination of insolubles, which equally affect the result in
tannin, but which have only been altered by the Commission in
the sense of giving a stricter definition of what was to be regarded
as a ‘‘clear solution.” :

Of course, it is inevitable that on the introduction of a new
method a certain number of careless chemists will make errors
by not following the instructions with sufficient closeness. That
this is actually the case I have unfortunately had evidence in
correspondence, and I may point out that small deviations from
the methods described for washing, weighing and calculation
may in some cases produce material errors,

Turning from your leader to a letter on tannin analysis on
page 749 of your paper, I would ask the writer who objects to
the new shake-method, but is not a chemist, whether he can
suggest any method which is free from the objections which he
raises? It is impossible to estimate tannin in time to be of value
to the trade by a tannin process which would extend over weeks,
and the chemist is obliged to adopt other methods, and these
methods have been shown to give accurate and constant infor-
mation which is of great value to the tanner who uses them in-
telligently. There is, however, much in ‘‘Enquirer’s” letter
in which every capable leather trade chemist would agree. The
question of the actual amount of tanning matter in an extract
or material is not by any means the only one which determines
its value, though it furnishes reliable information as to which
of two samples of the same material will produce the largest
amount of leather. The reasonable tanmer knows very well
that he cannot substitute sumach for valonia or wice versa.

There are some tans which, while capable of converting a large
amount of hide powder into leather, are not capable of giving
great weight or solidity even if used in large quantities, and
there are two questions, the answers to which are very different
but which are often confused in the tanner’s mind. Firstly, how
much leather will a pound of a given extract produce? and,
secondly, how much leather can be produced by a given extract
from a pound of hide? The first of these questions is answered
with fair accuracy by an analysis of the extract; the second, if
it can be answered at all out of the tannery, by a quite different
sort of experiment.

As regards the point which ‘‘Enquirer” raises as to the differ-
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ence between hide powder and hide in its absorption of tannin,
I think that this has been much exaggerated. The tanner him-
self uses dry hide, which he suitably soaks before tanning, and
so does the chemist, and this is especially the case by the shake
process as compared to the filter-method. The principal differ-
ence between hide powder and hide is that the former, being
finely divided, can be much more completely exposed to the
action of the liquor than the latter, and consequently a much
quicker tannage can take place. A much sounder objection,
and one which every chemist must admit, is that no rapid process
in the laboratory can obtain exactly the same results as the
slow and somewhat haphazard methods of the tanner. ‘‘En-
quirer” concludes by a remark which is somewhat characteris-
tic of the non-chemist, saying in one breath that it is surely time
the question of tannin analysis was settled once and for all, while
he admits that chemists have been working at it for many years.
Possibly he will come to our assistance, and settle the question.
Yours faithfully,
HENRY R. PROCTER.

LEATHER INDUSTRIES DEPARTMENT,
Lreps UNIVERSITY, LEEDS.

REVIEWS

On the Reutralization of Chrome Leather. P. KauscHKE. Collegium,
1907, 278, 279, 354, 357.—It is evident that every chrome leather, tanned
either by the one-bath or two-bath process, must be neutralized by the use
of chemicals as the washing out of the acid with water alone is not sufficient.
Consequently, substances must be used of weak alkaline reaction such as
sodium bicarbonate, borax and sodium phosphate. Ammonium bicarbonate
can not be used as this salt, though its dissociation acts similar to ammonia.
Borax is generally used while sodium bicarbonate and sodium phosphate
have so far not been sufficiently valued. Borax and sodium phosphate
act in an analogous way, for in both an acid, boric acid or phosphoric acid,
is liberated by the mineral acid in the leather, which is seen from the fol-
lowing equations:

Na,B,0, + 2HCl + 5H,O0 = 2NaCl + 4H,BO,
Na,HPO, + 2HCl = 2NaCl + H,PO,.

If for the neutralization of a chrome leather 2 kg. of borax per 100 kg.
are necessary, then 1.30 kg. of free boric acid are formed. In case sodium
phosphate is used instead of borax, for the same chrome leather, 1.87 kg.

are only necessary, which would form only o.51 kg. of free phosphoric acid.
This shows it is more advantageous to use sodium phosphate than borax.
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In order to determine what further action these acids exert, a series of ex-
. periments were carried out by the author. When using sodium bicarbonate,
the liberated carbonic acid escapes and so can not have any action on the
tannage. The experiments showed that with borax and sodium phosphate
a real neutralization can not be achieved. When using sodium phosphate

- this can be seen at once by the acid reaction of the solution tested with litmus
paper. The boric acid formed when using borax is more dangerous, as this
cannot be recognized as free acid. It is advisable that chrome leather which
has been neutralized with borax should be well washed before further pro-
cedure. Furthermore, the results showed that chrome leather at a higher
temperature requires more neutralizing material than can be considered
profitable, so that in all cases it is advisable that the neutralization is carried
out at ordinary or slightly warm temperature. The author states that in case
he should recommend a method which would give better results, it would
be that the leather should first be treated with sodium phosphate, the liquor
then allowed to drain off and then treated with a weak solution of sodium
bicarbonate. The temperature of the solutions should be between 20° and
30°. The amounts of sodium phosphate and sodium bicarbonate must be
determined in every chrome leather tannery by a special test, also the length
of the action determined. The author states that he neutralized in this
way three chrome leathers, one from the one-bath process and two from
the two-bath process and obtained with all a perfect neutralization by using
the following amounts: 100 kg. of leather are treated for half an hour in the
wheel with a solution of 2250 grams of sodium phosphate in 100 liters of
water at a temperature of about 25°. After this the liquor is run off and
the leather wheeled for a quarter of an hour with a solution of 50 grams of
sodium bicarbonate at the same temperature. The benefits to be derived
from this procedure are that the acid removed from the basic chrome salts
by excessive neutralization is replaced by phosphoric acid and the chromium
phosphate thus formed is insoluble in water as in the weak acids which are
used in the dyeing. Further that the free phosphoric acid can readily be
removed by a very small amount of sodium bicarbonate without having
any action on the leather.

A Rew Method of Tanning. La Concersa.—This method consists of the
treatment of hides and skins with a basic solution of chrome alum, of chloride
of chrome and a tanning extract. The inventor claims that this system of
tannage can be used for glossy leather as well as for colored leather (“‘fleur”).
Five kilos of chrome alum are dissolved in 15 liters of water, and this is
mixed with a solution of calcined soda dissolved in 5 liters of water. The
mixture is slowly poured into a pit fitted with paddles, which has first been
partly filled with water heated to a temperature of 27 to 30°C. The skins
are then placed in it, after they have been suitably prepared, and they are
kept on the move for four hours. The skins are afterwards treated in a
second bath containing a solution of chrome hydrate dissolved in 5 liters of
hydrochloric acid and mixed with a solution of soda in order to separate the
basic chromic oxide. The skins are subsequently folded and milled in a
fuller. Then they are washed and put into a series of tannic baths; com-
posed of sumac, gambier and quebracho in variable proportions. This
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operation can be carried out in revolving drums and takes about six days,
after which the finishing is proceeded with.

Dongola Calf. Allg. Gerb. Ztg.—The skins are sorted, trimmed and soaked
in the usual way. The limes are made as follows: 85 pounds of lime are
slaked and added to 15 pounds arsenic sulphide and mixed in a barrel con-
taining so—6o gallons of water. This amount is to be used for 200 calfskins
weighing from 8-12 pounds a piece or for 250 calfskins weighing from 6-8
poundsa piece. For starting the limes, 4 per cent. of this mixture is used
and strengthened every day for four to six days. As soon as the hair slips
easily, the skins are dehaired either by hand or machine. They are then
washed with lukewarm water, fleshed, grain smoothed and bated. Then
washed out of bate and drenched for three-quarters of an hour in bran and
wash. The skins are now ready for tanning. The liquor is made up as
follows: For every 25 gallons of water add 2 pounds gambier, ¥ pound alum
and 6 ounces salt previously dissolved in water. In the tanning liquor
which is daily strengthened, morning and noon, the skins are wheeled. The
daily strengthening material equals the amount of the fresh liquor. After
remaining in the tan liquor eight days, the skins are horsed and allowed to
drain over night. In the morning, they are stuffed with a mixture of 18
quarts cod oil and 18 quarts bone fat (tallow) for 250 skins. After one
hour they are removed from the drum and dried in a warm room. The dry
skins are -then folded or piled and allowed to sammy for 56 days. They
are then moistened on the flesh with a weak tanning solution and carefully
smoothed and softened in lukewarm water. Retanned in a 2-3° Bé.
sumac, quebracho, oak or mimosa liquor for three to four hours in the drum,
Dried and then staked and refatliquored with 180 quarts water, 23 quarts
stuffing mixture for 5 dozens skins. If it is desired to have a yellow back
the skins can be colored with auramine O or turmeric before the second
stuffing and then dried and blacked on the grain; dry, stake and finish.

The Cold Test- of Neatsfoot Oil. H. BECKER. Collegtum, 1907, 283,
393.—The author gives an account of the different methods for determining
the cold test of neatsfoot oil and shows that the same vary greatly. In
order to get an official method for this determination the author suggests
the following method for adoption: An 18 mm. wide test-tube is filled with
the neatsfoot oil to be tested, from which the water has been removed with
calcium chloride and subsequent filtration through a dry filter-paper. An
accurate thermometer is then inserted and held by placing the same through
a cork so that the bulb comes in the middle of the oil. The sample is then
placed, together with a sample of the oil from which the water has not been
removed, in a cold mixture which has the minimum temperature guaranteed.
If after an hour the oil remains liquid and clear it comes up to guarantee.
An oil containing much water or one with a sediment on the bottom of the
sample would be sufficient cause for a claim, and from the comparison be-
tween the oil before and after removal of the water a decision regarding
this can readily be made. The author has found that oils which should have
had a cold test of —10° C. became more and more turbid from —1° which
was due to a small amount of water that had gotten into the sample either
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by the bottles not being absolutely dry or the barrels containing small amounts
of water. These oils after treatment with calcium chloride and filtered
through a dry filter-paper then came up to guarantee.

On the Past Methods for the Determination of Tannin without the Use
of Hide Powder. E. StiasNy. Der Gerber, 1907, 787, 789, 790, 792, 794,
795, 796, 169, 199, 213, 241, 269, 283, 295.—The author gives an account
of the numerous methods proposed in the past for the determination of
tannin, and classifies the same in I, precipitation methods; II, oxidation
methods; III, colorimetric methods; IV, absorption methods (without hide
powder); and V, other methods. The precipitation methods with gelatine
or albumen are not correct as it has been shown that the composition of the
precipitates of two colloids is very irregular and, according to Mulden, the
proportion of the precipitation, when the tannin solution is run into an
excess of gelatine solution, is 100 parts of gelatine: 85 parts of tannin and
when carried out in the reversed way it is 100 parts of gelatine: 134-136
parts of tannin. The variations in the proportion of the precipitates can
furthermore be seen by the non-agreeing results of different investigators.
Groeger states that 42.74 parts.of glutin combine with 57.26 parts of tannin,
Bottinger’s gelatine-tannate contains 34 per cent. of tannin, according to
Jean’s-assertions 53 per cent. of tannin, and according to Davy’s recalcula-
tion factor 40 per cent. of tannin. The non-tannins also have an influence
on the tanno-gelatine precipitate, and this can be observed by adding to a
tannin solution which has been so strongly diluted that with gelatine-salt
solution a turbidity is only produced, a solution of oak wood non-tannins,
and on addition of the gelatine solution, a flocculent precipitate will be ob-
tained. The non-tannin solution which alone does not give a precipitate
with gelatine and remains clear, is precipitated in presence of even small
amounts of tannin. All these older methods are therefore incorrect and
useless, and this also applies to a new method proposed by Parker and Payne
in 1904. According to Parker and Payne the tannins are precipitated with
a more or less peptonized gelatine, called “collin.” The errors which re-
sult in this method are the same as described in the others, only with the
addition of several more. According to the method given, 200 cc. of the
tannin solution should be precipitated with 100 cc. of collin solution and
100 cc. of N/s acetic acid, filtered and to 200 cc. of the filtrate 200 cc. of
N/5 lime solution added, shaken, allowed to stand closed for one hour, and
100 cc. of the filtrate titrated back, making a deduction for the originally
added acetic acid. This deduction is made with the supposition that the
acetic acid went through all the operations and into the filtrate without
being decreased except by dilution. This supposition is undoubtedly wrong,
as the tanno-collin precipitate will surely absorb acetic acid. The author
then speaks of the methods by precipitation with alkaloids and quotes the
methods of Davy, Wagner, Crouzel, Trotman and Hackford. In regard to
these methods the author states that it must be considered a great advantage
that the precipitant is a definite chemical compound and the precipitate
of definite composition, but it also must be remembered that the alkaloid
compounds were only isolated and analyzed from gallo-tannic acid, and
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nothing is known of the alkaloid compounds of other tannins, which fails
to give the methods a sound foundation. The author then goes over to the
precipitation with inorganic compounds and states that in the oldest methods,
copper and iron salts were used as precipitants. The advantage in these
methods can also be considered the definite composition of the precipitants.
It is questionable though whether these precipitation products really possess
the advantage spoken of, and in conjunction with this question the author
quotes the works of Hantzsch and Desch, Desmouliere and Wittstein. The
methods described are those of Handtke, Rouss, Fleck, H. Sackur, E. Wolff,
Gawalowsky, W. F. Dreaper, Gerland, Risler-Bennat, Manea, Villon, Bar-
bieri, Carpene, Kramszky, H. Krug and S. C. Dodge. In speaking of other
methods, the author gives those of Specht and Lorenz, for dyeing purposes,
who precipitate the tannin with safranin and tartar emetic, which cannot
be recommended, and Noelting and Feder who use basic dyes. The author
then speaks of the various suggestions which have been made, based on the
formation of insoluble condensation products of some tannins with form-
aldehyde and hydrochloric acid. According to work of the author the
formaldehyde precipitation is not suitable as a general method as only the
protocatechu tannins are transformed into insoluble condensation products.
But also for the protocatechu tannins this method is not suitable as on heat-
ing the water extraction of the tanning material with hydrochloric acid and
formaldehyde the non-tannins are also precipitated. Nevertheless, P. Ets-
chegorry and Jean and Frabot have recommended this method. The author
then speaks of the oxidation methods and refers to the one by Lowenthal.
Of more recent data are two suggestions which are similar to the old method
of Mittentzwey. One of these is Thomson’s method which consists in deter-
mining tannin by the absorption of oxygen. Another similar method is
the one by Vaubel and Scheuer which has the same fault as the other methods
as it is based on the absorption of gallo-tannic acid. The author states that
the amount of oxygen absorbed by 1 gram of tannin as given by Mitten-
tzwey, Terreil and Vaubel vary greatly, as according to Mittentzwey 1 gram
of tannin absorbs 175 cc. of oxygen at 20° equal to 163 cc. at 0°, according
to Terreil and Thomsan 200 cc. at 0° and 760 mm. and according to Vaubel
229 cc. at 0o° and 760 mm. It is evident from work which has been done
that the oxidations are too complicated and uncontrdllable in order to base an
analytical method on the same. Other methods for the determination of
tannin which are based on the absorption of iodine by tannins are thosé of
Boudet, Jean, Musset and Commaille. The author states that the iodine
absorption for the determination of tannin cannot be used in this way as the
amount of iodine used, as shown by Boettinger, is dependent on the concentra-
tion of the iodine solution. The author then speaks of an observation which
he made when heating tannin solutions with an iodide-iodate mixture and
states that any tannin solution, after adding iodide-iodate mixture and
thiosulphate in excess and boiled a short time, will darken and the cold
solution will no longer give a precipitate with gelatine-salt. The reaction
was tried with tannin, oak wood, chestnut, pine, mimosa, quebracho, man-
grove, valonia and myrabolams, with solutions of the usual analysis strength
and adding to 50 cc. of the solutions 10 cc. of a 10 per cent. potassium iodide
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solution and a freshly prepared solution of .5 gram of potassium iodate,
after which 30 cc. of about a N/10 thiosulphate solution was at once run in
and the contents of the flask boiled a few minutes. After cooling a negative
gelatine reaction was in all cases obtained. A tanning test also showed
that a solution of chestnut treated in the same way lost its tanning power,
as a piece of skin placed in this solution was well colored through but not
tanned, a parallel test with the untreated chestnut solution giving a tanned
piece of skin in the same length of time. Tannin solutions boiled with thio-
sulphate alone do not give the stated phenomenon so that the iodide-iodate
mixture must cause the same. The author explains this phenomenon in
such a way that through the iodide-iodate mixture, with liberation of iodine,
compounds are formed of a salt-like nature. These salt-like compounds do
not give a precipitate with gelatine and have no tanning action and as shown
by an experiment have increased dialyzing property. The author then
speaks of colorimetric methods and quotes those of Wilderstein, Schluteg
and Neumann, Jean and Hinsdale which consist in measuring the tannin by
the dark colors produced by iron salts. These methods do not come into
consideration for the leather industry but for the manufacture of inks. In
speaking of adsorption methods the author states that such substances as
glue-free raw silk, prepared violin strings, albumen, formalin-gelatine, freshly
precipitated iron hydroxide and aluminum hydroxide, sprouted alumina
and casein were used.

Insoluble Gelatine. R. A. EArRp. Collegtum, 1907, 281, 379.—The author
compares the action of the colloids with the process of tanning and gives an
account of the action of tanno-gelatine and of experiments made on the
solubility of gelatine, stating that it is already fully recognized that pro-
longed heating causes gelatine to lose its power of gelatinizing which means
it changes gelatine in a sense opposite to that of solidification or gelatinization,
and which may be called the negative sense, the direction toward solidifica-
tion being called the positive sense. Gelatine, under aseptic conditions
however, does appear to undergo transformation towards the permanent
insoluble condition, with no other external agency but that of time alone.
The results indicate that the action of time on gelatine seems to render the
same more insoluble. The author states that new gelatine precipitates
relatively much more tannin than old gelatine does and that the reaction
with tannin indicates that gelatine with time becomes changed towards the
condition of dried hide-substance. '

Barbatimao Bark. Der Ledermark, 1709, 63, 4.—According to experi-
ments made in a German sole leather tannery with barbatimao bark in place
of quebracho in connection with divi divi, myrabolams and valonia, a good

_tannage was obtained which gave a little redder color than quebracho, but
showed no noticeable difference. An analysis of the bark showed 28 per
cent. of tannin. The tannin easily penetrates into the skin and gives the
leather a good and compact consistency.

The Estimation of Lactic Acid in Lactic Acid Salts. J. PaeEssLer. Col-
legium, 1907, 282, 283, 388, 396.—The author gives a new method for the
determination of lactic acid in lactic acid salts which consists in completely
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oxidizing the lactic acid in.presence of sulphuric acid with a known amount
of potassium bichromate in excess and then titrating the remaining bichromate
in the usual way with potassium iodide and thiosulphate solution. The
method is only applicable in the absence of other substances which act re-
ducing on chromic acid, and is carried out by accurately weighing out an
amount (about .4 gram) of the substance to be tested, or an aliquot portion
of a known solution and placing the same in an Erlenmeyer flask with the
addition of water, if necessary, and adding 10 cc. of dilute sulphuric acid
(1: 10) and 25 cc. of N/2 potassium bichromate solution and boiling mildly
for one hour, using a tube condenser. The excess of potassium bichromate
is then titrated with N/10 thiosulphate solution, using 10 cc. of potassium
iodide solution (1: 10) and a few drops of starch solution. Each cubic centi-
meter of N/2 potassium bichromate solution used in the oxidation is equal
to .orrz7 gram of pure lactic acid. In case no thiosulphate is used up it
indicates that not emough potassium ‘bichromate was added and the test
should be repeated with a larger amount.

PATENTS

Hide Working Machine, U. S. Patent No. 872,489, to A. E. WHITNEY
Winchester, Mass.—An improved bed-roll for hide working machines, con-
sisting of a metal shaft covered with a thickness of soft spongy rubber, and
an outer covering of a thickness of hard close-grained rubber.

Scouring Machine: U. S. Patent No. 872,823, to E. KETZLER, Chicago, 111.
—A scouring machine having two revolving brushes located one above the
other, so that both sides of the goods are simultaneously worked.

Tanning of Hides Previously Fitted upon Moulds or Frames: H. BouL-
ANGER, French Patent No. 378,103. —Skins, with or without hair, may be
fixed upon frames or moulds and tanned, thereafter maintaining this form so
produced.

Process of Treating the Surface of Leather in Order to Render it Capable of
Taking up Color: H. NEUMANN, German Patent No. 178,016.—The leather is
covered with zinc dust and then treated with an alkali sulphite solution.
After rinsing, it is either exposed to the air or dipped into a weak acid solution
to destroy the yellow color caused by the sulphite. After working, it is
treated with a hot concentrated solution of sulphite, and again washed.

Process for Tanning Hides and Skins: A. WEINSCHENK, Mainz, Germany,
English Patent No. 4,605.—Hides and skins may be tanned with naphthols
if they are first prepared with an aldehyde of the aliphatic or aromatic
series. ‘They may also be first saturated with naphthol, and then with a fur-
ther addition of the reagent, treated with aldehyde, or the two reagents may
be made into a paste with water and gradually added to the hides suspended
in water at 30-35° C. and kept in motion.
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NOTES

Tannic Acid.—There is a large quantity of tannin bark made in Bdne
(Algeria), and Mr. Vice-Consul Scratchley suggests (Cd. 3727-18) that it
might be advantageous to treat the bark so as to extract the tannic acid,
and to ship it in the form of extract, instead of sending it away in its
natural state. The tannin bark from the cprk-wood tree contains about 12
per cent. of acid, but that of the green oak has only 6-7 per cent. If the
tannic acid were extracted, a great gain would result in the bulk of the
matter shipped. The leaves of the lentisk, or mastic bush, which cover an
immense area in the forests, could also, the Vice-Consul says, be treated by
the same process. The leaf is sometimes sent away under the name of
sumach, which it somewhat resembles. Cork-wood waste having fallen con-
siderably in value, the Vice-Consul suggests that it might be a profitable
undertaking to reduce it to a powder and ship it in pressed bales. The
powder is much easier to press than the bits of cork of different forms and
sizes. As the waste in bags makes a very bulky parcel for little weight,
shippers do not care to stow it in the hold unless the freight is high, and the
buyers do not like waste to be shipped as a deck cargo.—Journal of the
Soctety of Arts. .

Famine sn Tan Bark Oak.—A famine in tan bark oak is seriously threaten-
ing the Pacific Coast tanning industry. The continual harvesting of this oak
is rapidly depleting the supply, and disastrous fires in the last fifteen years
have destroyed bark which at present prices would be worth, it is estimated,
one and one-third million dollars. The Pacific Coast tanning industry has
always depended upon the native oak for tan bark. This oak is sprouting
from the cut stumps, and if it were not for this quality the supply would
probably have been exhausted years ago.—Forestry and Irrigation.

Philippine Tannin Extract.—The Bureau of Forestry in the Philippine
Islands reports great commercial possibilities in the manufacture of tannin
extract for export. It is probable few people know that the ordinary tan-
barks used in the Philippines contain from 12-30 per cent. of tannin, being
much stronger than oak or hemlock bark.

The Philippine tan-barks are gathered in the mangrove or tidal swamps
common along the coast, especially at the mouths of rivers. Some of these
swamps are very large, ten to twenty-five square miles in area. Nearly all
of the trees in the swamps yield tan-bark, the best coming from the trees
commonly known as bacao and tangal.

The United States imports an increasing amount every year of mangrove
tan-bark from Africa. The reports of the U. S. Forest Service show that
the home supply of tan-barks is decreasing rapidly and that the demand is
increasing. Progressive American tanners are turning their attention to
tropical tanning material. The Philippine Bureau of Forestry has received
several inquiries during the past year from firms in the United States re-
garding Philippine tan-barks. It seems, however, that the high freight
rates will make it impracticable to ship the crude bark to New York.

The only plant for the manufacture of cutch or mangrove tannin extract
is operating very successfully in Sandakan, British North Borneo. A part
of this company’s output goes to New York.
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The Scotch firm who manufacture for such work estimate that the net
profits of a plant large enough to produce five tons of solid extract per day
should be over $44,000 per year; while the cost of the machinery, in Scotland,
would be about $22,500.

The Philippines, with large areas of mangrove swamps and a fairly abun-
dant labor supply, should be a very satisfactory field for such an enterprise.—
Forestry and Irrigation.
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THE SEYMOUR-JONES PRIZE

Mr. A. Seymour-Jones, the donor of the Seymour-Jones Prize,
which consists of a silver medal for merit, and 410, has nominated
Prof. Meunier, Dr. J. Gordon Parker and Mr. H. C. Reed, to act as
judges and to award the Seymour-Jones Prize at the next Brussels
Conference. The award is given for the best research work pub-
lished in the Collegium or in the JOURNAL OF THE AMERICAN
LEATHER CHEMISTS ASSOCIATION, since the Frankfort Con-
ference.

THE STANDARDIZATION OF HIDE-POWDER FOR TANNIN
ANALYSIS. A REPLY

By H. Garner Bennett, M.Sc.

Some recent articles on this question, especially the report of
the Committee of the A. L. C. A. on the Acidity of Hide-Powder,
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(J. A. L. C. A,, 11, 347), and the paper by H. C. Reed (J. A. L.
C. A,, II, 426) contain criticisms of the proposals of the author
rea *Standard Hide-powder” (J. S. C. 1., 1907, 455), and of the
basic chloride method of tannin analysis elaborated by Pro-
fessor Procter and the author (J. S. C. I., 1906, 1203, and 1907,
79), which is now the official method of the I. A. L. T. C., and
hence induce the writer to place before the American leather
chemists some further experiments and conclusions, which are
not contained in the author’s previous publications but which
have considerable bearing on the matter.

The chief point of discussion is the influence of the acidity of
the hide-powder on non-tannin results, and as previously pointed
out by the author the “total acidity” of the powder may be
divided into two chief factors, that due to acid originally in the
powder and that due to chroming; these will therefore be dis-
cussed separately.

(1) Original Acidity of the Hide-Powder

With regard first of all to the method of estimating this, the
writer would like to say that he read the report of the A. L. C. A.
Committee with considerable astonishment. The statement that
with the author’s method ‘it was found difficult to satisfactorily
duplicate results” is clear evidence that the method was not
carried out as prescribed, but that the reading was taken before
the titration was complete, and before a permanent pink was
obtained. This is further proved by the results obtained, which
are described as ‘“‘too low,” and is indeed admitted later in the
report and advanced as the reason for the low results. The
writer feels that it should be unnecessary to state to an association
of chemists, that no method could be regarded as tested when
used in such a manner, or rejected on such slender and unjustifi-
able evidence. The writer is even more astonished at the alter-
native method proposed by the committee. In ordinary volu-
metric analysis, who would think of adding a quantity of alkali
more than eight times the equivalent of the acid it is desired
indirectly to estimate? No wonder the committee found that the
results were most concordant when a powder of low acid content
was being tested, and that the results were constant * regardless
of the amount of added alkali provided it be in fair excess.” If
the principle of this modification of the author's method were
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correct, surely it should be possible to obtain equally concordant
results and a greater accuracy, by using a small excess of alkali.
Furthermore, the experiments showing the influence of the time
of standing show clearly that the proper end-point is not really
being obtained, and that the apparent concordance is an utter
delusion. It seems curious that the committee did not test their
method allowing the digestion to take place for more than the
time they recommend. It is abundantly clear that this modifica-
tion does not overcome the real difficulty—the obtaining of the
end-point quickly—but merely covers up the defect, and the half
hour’s digestion previous to titration surely counterbalances
any imaginary difference in the rates of diffusion of acids and
alkalies. The fact is that the titration of acid or alkali in hide-
powder cannot be done quickly, especially when near the neutral
point, and the problem is not solved by introducing the necessity
of two diffusions, viz., first, of alkali to neutralize the acid, and
second, of acid to neutralize the excess of alkali. The author
would reiterate his view that if it is desirable to estimate the free
acid in hide-powder at all, it should be done correctly, and the
titration carried quite to the end, even if it is somewhat slow;
and that if this be not done the percentage error on the true
result is very large, especially when the acidity is small as in the
I. A. L. T. C. powders. The writer has satisfied himself that
his method, if carried out as prescribed, gives the correct result,
and if the American chemists really wish for a different method
he would suggest that they test it before adoption on a hide-
powder purposely delimed with hydrochloric acid, and compare
the results they obtain with those obtained by neutralizing with a
slight excess of ‘sodium carbonate, drying, ashing, dissolving
up the ash, slightly acidifying with formic acid, neutralizing
with a slight excess of magnesium oxide, and titration with
N/10AgNO;, in the presence of potassium chromate.

A more important matter is the cffect that varying quantities
of acid produce on the non-tannin determination, and the limits
which should be specified for its variation. All are now agreed
that there is such an effect and that the acidity of the unchromed
powder should be defined, so that the author merely wishes to
urge that the limits which he suggcested in his previous paper,
and which have been accepted by the I. A, L. T. C., uiz,
less than 5.0 when determined by the direct titration of 6.5
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grams of dry powder, should be also accepted by the A. L. C. A.
The committee of the latter admit in their report that such a
powder is much more readily chromed, washed and squeezed, but
suggest limits between 9.75 and 13.0, when expressed in terms
of the Bennett method, and one member suggests that it should
be definitely fixed at 11.7 by adjustment before chroming. This
seems extraordinarily high, and may involve a considerable
difference in the results obtained by European and American
analyses. It must furthermore be borne in mind that some of
this acid will undoubtedly be removed in the washing process,
and it would hence be futile to fix the acidity at 11.7 or any other
high figure if the quantity to be washed out is also not fixed.
To estimate and control this during the washing would be ex-
cessively inconvenient, if not impossible, especially if the acidity
due to chroming is to be simultaneously controlled. Another
point is that our experiences with acid liquors, with acidified
solutions of treated extracts (Parker and Bennett (J. S.C. I.,
1906, p. 1193) and the observations of Reed (J. A. L. C. A., II, 426)
all point to the undesirability of any appreciable quantities of free
acids in solutions for evaporations, and hence point also to the
desirability of a low acidity of hide-powder. The author has
still no doubt that a higher acidity involves a higher absorption
of non-tannins by hide-powder, and hence a more incorrect re-
sult, and his own work has been confirmed by Reed and others,
though contradictory to the work of the A. L. C. A. Committee.
This also, therefore, should be in favor of a low acidity of powder.
A high acidity would also effect the basicity of a chroming solu-
tion, and conscquently the degree of chroming. , These difficulties
are non-existent with a hide-powder of low acidity, and really
point to the desirability of making the limit less than 5.0, though
this is useful as a first limitation.

(2) Acidity Due to Chroming

In the first place the writer is exceedingly pleased to note in
H. C. Reed’s paper some confirmations of the conclusions of
Procter and Bennett that a more complete chroming is obtained
in a shorter time by the use of basic chromium salts, especially
with the use of a quantity of water only 10 times the weight of
the hide-powder, and that it is desirable to fix the acidity due to
chroming *‘so that it is not only definite, but of such a degree as
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to cause the lowest amount of absorption of non-tannin matters
consistent with complete detannization.” The writer is also
glad that the method of Procter and Bennett of regulating the
quantity of dry hide has also proved convenient to Mr. Reed
(J. A. L. C. A, II, 328).

Really therefore the question is merely that of the most suitable
acid radicle to which the chromium should be united in the
material used for chroming hide-powder, and H. C. Reed suggests
that a basic chromium formate might be considered as an alter-
native to basic chromium chloride. The importance of this
matter was emphasized by Procter and Bennett in the elabora-
tion of the basic chloride method, but the general conception of
the “acidity” due to this source seems to be distinctly vague.
In washing a freshly chromed hide-powder the following distinct
functions are fulfilled:

(a) The powder is free from any unabsorbed chromic salt.

(b) The powder is washed free from potassium sulphate, sodium
chloride, sodium formate, etc., which may be present, but not
essentially required in the chroming process.

(¢) The true chemical action of the water in producing a
hydrolysis of the basic chrome salt combined with the fibre.

The extent of this hydrolysis is in all cases very small but
continuous, an equilibrium being established with the basic
chrome salt on the fibre, and the particular wash water with
which it is in contact. The reduction in the amount of this
hydrolysis by continued washing is very slight after the first
few washings and is almost inappreciable by ordinary methods of
analysis. Hence when the basicity of a chroming liquor is defi-
nitely prescribed and such as to render the powder insoluble,
there is no reason to wash the hide-powder at all except to re-
move the unabsorbed chrome salts and the sodium chloride,
potassium sulphate, etc., which may happen to be associated
with the chroming material, and the American Leather Chemists
will forgive the author pointing out that in their officially pre-
scribed process of washing, the hide-powder is not freed from
sulphates, for he cannot believe that any one continues to wash
until the chrome salt is completely hydrolyzed, and no acid
radicle at all is left in the hide-powder. In practice the process
involves only the removal of the potassium sulphate present
and the unabsorbed chromium sulphate, the absence of any
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further quantity of which is roughly tested by the addition of
BaCl, to the wash liquor. The SO, radicle is not eliminated
completely from the hide-powder, but can be continuously re-
moved to a small extent by further washing. This can easily be
demonstrated experimentally by conducting the test very care-
fully and allowing the mixture to stand for soine time.

Hence also in the basic chloride method the aim of the washing
process is merely to remove the sodium chloride which exists
in the chroming material as a result of rendering the normal
chloride basic,

Cr,Cly + 3NaOH = Cr,(OH),Cl; + 3Na(l,
and any unabsorbed basic chromium chloride. When these
salts are removed the powder may be considered * washed,”
for any further washing results in the reestablishment of the
slight hydrolytic equilibrium previously mentioned. This
equilibrium is of two types.

(1) The hydrolysis of the basic chromium chloride attached to the
fibre into a still more basic chloride which still remains attached to
the hide-powder, and a less basic chloride which goes into solution.

e. g., 2Cr,(OH),Cl, =% Cry(OH),CL, +Cry(OH),Cl,
and (2), to a lesser extent, the further hydrolysis of this less basic
soluble salt, thus: .
Cr,(OH),Cl, + H,0 T, Cr,(OH),Cl, + HCL
With the basic chloride method the course of the washing pro- .
cess can be readily followed, and the reduction of total chlorides

produces, as would be expected, a curve such as in the following
diagram, which is actually the result of an experiment:
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Thus the aim of the washing process should be to reach the point
where the curve is no longer steep, but becomes asymptotic,
and this is the point at which the washing is ceased in the basic
chloride method.

From these considerations it is clear that if a powder were
sufficiently heavily chromed as to yield no soluble matter, with a
basic chrome chloride which contains no free sodium chloride
and which is completely absorbed by the fibre, the amount of
washing required would be at a minimum. Procter and Bennett,
however, found that such a solution was not readily prepared of
sufficient basicity to accomplish this, and hence for the general
convenience prescribed a solution of normal chloride made basic
by adding alkali, and a definite ridding of the superfluous chlorides
in the washing process. Similarly the A. L. C. A. may get rid of
the ““ sulphate factor” by using a pure chromium sulphate rendered
sufficiently basic by dissolving in it pure freshly precipitated
Cr,(OH),, but this will not prove easy or convenient.

As therefore we are practically compelled to use a chroming
material containing neutral salts, it is clear that the material
should be so chosen as to give the most convenient salt to esti-
mate quickly, and the advantages of chlorides over sulphates,
formates, etc., are surely obvious.

The titration of wash liquors with caustic soda, as in the ex-
periments of Reed, seems to have little value, and certainly is no
evidence of the rate at which sodium formate is being washed out
of the powder. The figures obtained appear to show that ap-
preciable amounts of a chromium formate are also washed out,
and that this is the cause of the neutralization of the added
alkali. Such a titration with caustic soda does not estimate
“free” acid, but the acid actually combined with chromium,
and under appropriate conditions forms the readiest method of
determining the basicity of a chrome liquor (Proctor and McCand-
lish, J.S. C. 1., 1907, 458).

Another point is the impracticability of any prescribed mode of
washing (such as suggested by Reed for formate) being of general
applicability, unless it involve a considerable number of *squeez-
ings,” for the washing free from chlorides, etc., is merely due to
repeated dilution, and is therefore largely dependent upon the
extent of the pressure used in squeezing. The variation in form
of the steep part of the curve is perhaps well illustrated by the
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following four experiments, in each of which the same minimum
was eventually obtained. The figures represent cubic centimeters
of N/10 AgNO, required by 50 cc. from each squeezing.

1. 2. 3. 4.
First squeezing................... 8.6 9.9 9.8 8.7
Second squeezing................. 1.85 1.55 0.82 0.3
Third squeezing.................. 0.6 0.45 0.45 0.3
Fourth squeezing................. 0.3 0.2 0.3 0.2
Fifth squeezing................... 0.2 0.2 0.2 0.2
Sixth squeezing................... 0.2 — 0.2 —

The author can endorse the experiences of Reed that troubles
arise by washing any chromed powder with impure waters, and
it would seem therefore that the most scientific, most rapid,
and most economical way to wash powder is to use distilled
water only and a mechanical press. The difficulties of Reed in
obtaining a satisfactory chromium formate can also be confirmed
by the writer, who also observed that the salt when finally ob-
tained in a crystalline condition does not keep well, but breaks
up into what is apparently an insoluble basic salt and a soluble
acid salt, and it should perhaps be mentioned that the use of
chromium formate for the purpose hide-powder was very care-
fully considered and experimentally tested by Procter and Ben-
nett before their work on chromium chloride, but was rejected
on the grounds given in the paper.

A point raised by Reed is the possible effect of free acids formed
by hydrolysis on the non-tanning substances during the evapora-
tion and drying. But should it not be shown first that these
free acids (HCl, H,SO,, HCOOH, etc.) really do exist in the free
state in the non-tan filtrates obtained in the ordinary course of
analysis? This Reed assumes on the basis of a statement by
Procter and Bennett that of the chlorides found in non-tan
filtrates ‘‘some portions at least....are volatile, and are in all
probability free acid.” The author desires to state therefore
that further experiments have shown that the occurrence of such
volatile portions is unusual, and that as a rule the titration of
50 cc. non-tan filtrate with N/10 AgNQ), gives the same result
as the titration of the redissolved non-tan residue evaporated to
dryness from 50 cc. of the same solution, and that in no case has
the difference in such titrations been greater than o.o5 cc. and
hence almost within the error of experimental determination.
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Even if the hydrolysis of the chrome salt in the powder were at
its maximum, viz., when 50 cc. require 0.2 cc. N/10 AgNQ,, and
this were all “free”” acid the author would never expect this to
occur as free acid in the non-tan filtrates, for practically all ex-
tracts and tanning materials contain quantities of metallic
tannates and other alkaline salts which are quite sufficient to
cause the complete neutralization of any free acid of this order
of quantity, so that Reed’s experiments on the effect of free
hydrochloric acid on the non-tannin residues, though interesting,
are scarcely evidence against the basic chloride method. The
fact that no free hydrochloric acid exists in ordinary non-tan
filtrates obtained with the use of the basic chloride method is
further proved by the absence of any difficulties with European
chemists due to difficultly soluble residues, ‘“caramel odors,”
etc. It is conceivable that this difficulty might occur if a greater
percentage of chromic chloride and a less basicity were used, but
this possibility was borne in mind by Procter and Bennett and
its occurrence guarded against.

Reed’s experiments have, however, considerable interest in
other ways, for in the analysis of tannery liquors the presence of
free acids is beyond doubt and hitherto beyond elimination.
In this case the observations as to the effect of free acids may.
have some force, though in liquors which contain naturally
ionized chlorides, sulphates, acetates, lactates, etc., as well as
free acids, it would seem impossible to state which free acid is
having its specific effect, and to what extent. The justifiable
conclusion from Reed’s figures is the desirability of a process of
rapid evaporation and drying, and the undesirability of such a
machine as the combined evaporator and drier in which the
evaporation is protracted over a period of five hours, and the
drying continued for another twelve hours, thereby giving every
possible chance to inversion, caramelization, oxidation, etc.

In conclusion the author would ask his American colleagues to
consider the revision of their method of chroming hide-powder
not only without prejudice, but also with regard to general con-
venience, and the unification of European and American practice.
If this be done the writer has no doubt that the advantages of
only one hour’s chroming, of greater insolubility of powder, of
a definite “acidity " due to chroming, which is capable of easy and
accurate control, of definite acidity and texture of original hide-
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powder, will all tend to the view that it would be best to adopt the
I. A. L. T. C. method as it stands. The European Association in
abolishing the filter bell and adopting an agitation method,
have proved their willingness to meet their American colleagues
in methods where increased accuracy and convenience has been
demonstrated, so that if there is any reality in the right hand of
good fellowship so long held out in Europe, would not this be a
suitable matter and occasion to demonstrate it?

PROVISIONAL METHODS FOR THE ANALYSIS OF OILS AND
FATS

Saponification Value

Preparation of the Alcoholic KOH.—Purify the alcohol as
follows: To ordinary alcohol add potassium permanganate in very
fine powder or saturated solution until the pink color holds for
about ten minutes; allow to stand over night, filter and distil over
a fixed oil and sodium hydroxide, the first portions of the dis-
tillate, about a quarter, being rejected. Dissolve the KOH in the
alcohol thus prepared, filter, and make up to half-normal strength.

Determination.—Weigh off accurately in a flask holding 150—
200 cc., 1.5-2.0 grams of the fat, or oil, purified and filtered if
necessary. Next run into the flask 25 cc. of the alcoholic potash,
attach a long cooling tube or invert condenser, and heat on the
water bath for thirty minutes, frequently imparting a rotary
motion to the contents of the flask until complete solution has
been effected, which can always be done unless there is considerable
unsaponifiable material present. After this allow to simmer,
but not to boil vigorously, for the remainder of the time. Next
add 1 cc. of a 1 per cent. phenolphthalein solution (prepared by
dissolving 1 gram phenolphthalein in 100 cc. go per cent. alcohol)
and titrate back the excess of potash with half-normal hydro-
chloric acid.

It is always best to make a blank test, treating the same amount
of alcoholic potash in exactly the same manner as the solution of
fat. Every source of error, as carbonic acid, etc., has therefore,
as nearly as possible, the same influence on the final result, and is
thus eliminated. The difference in the number of cubic centi-
meters of acid used for the blank test and the real test corresponds
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to the quantity of potash required, and is calculated to milli-
grams of potash to 1 gram of fat.

Acid Value

Weigh accurately a convenient quantity of the material to be
tested into an Erlenmeyer flask, and treat with about 25 cc. of a
mixture of alcohol and ether, previously rendered slightly pink
with alcoholic KOH after the addition of 1 cc. 1 per cent. phenol-
phthalein solution. Then titrate the mixture to the same point
to which the solvent had been brought. Use tenth-normal
alcoholic KOH for this and from the number of cubic centimeters
required, calculate the amount of KOH absorbed. This ex-
pressed as the number of milligrams per gram of substance is
the acid value.

Iodine Value

A. O. A. C. Official Method—The Hanus Method
Bulletin No. 10%
(a) Preparation of Reagents

Hanus Iodine Solution.—Dissolve 13.2 grams of iodine in 1000
cc. of glacial acetic acid (99.5 per cent.) showing no reduction
with bichromate and sulphuric acid; add enough bromine to
double the halogen content determined by titration—3 cc. of
bromine is about the proper amount. The iodine may be dis-
solved by the aid of heat, but the solution should be cold when
bromine is added.

Decinormal Sodium Thiosulphate Solution.—Dissolve 24.8 grams
of chemically pure thiosulphate, freshly pulverized as finely as
possible and dried between filter- or blotting-paper, and dilute
with water to 1 liter at the temperature at which the titrations
are to be made.

Starch Paste.—Boil 1 gram of starch in 200 cc. of distilled water
for ten minutes and cool to room temperature.

Solution of Potassium Iodide.—Dissolve 150 grams of potassium
iodide in water and make up 1 liter.

Decinormal Potassium Bichromate.—Dissolve 4.9083 grams of
chemically pure potassium bichromate in distilled water and make
the volume up to 1 liter at the temperature at which the titrations
are to be made. The bichromate solution should be checked
against pure iron.
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(b) Determination

(1) Standardizing the Sodium Thiosulphate Solution.—Place
20 cc. of the potassium bichromate solution, to which has been
added 10 cc. of the solution of potassium iodide in a glass-stop-
pered flask. Add to this 5 cc. of strong hydrochloric acid. Allow
the solution of sodium thiosulphate to flow slowly into the flask
until the yellow color of the liquid has almost disappeared. Add
a few drops of the starch paste, and with constant shaking con-
tinue to add the sodium thiosulphate solution until the blue color
just disappears.

~(2) Weighing the Sample.—Weigh about o.5 gram of fat or
0.250 gram of oil' on a small watch crystal or in some other
suitable way. Melt the fat, mix thoroughly, pour onto the
crystal and allow to cool. Introduce the watch crystal into a
wide mouth 16-ounce bottle with ground-glass stopper.

(3) Absorption of lodine in Hanus Method.—Add 25 cc. of the
iodine solution to the fat or oil dissolved in 10 cc. of chloroform.
Allow to stand, with occasional shaking, for thirty minutes.
The excess of iodine should be at least 6o per cent. of the amount
added.

(4) Titration of the Unabsorbed Iodine.—Add 10 cc. of the
potassium iodide solution and shake thoroughly, then add 100
cc. of distilled water to the contents of the bottle, washing down
any free iodine that may be noted on the stopper. Titrate the
iodine with the sodium thiosulphate solution, which is added
gradually, with constant shaking, until the yellow color of the
solution has almost disappeared. Add a few drops of starch
paste and continue the titration until the blue color has entirely
disappeared. Toward the end of the reaction, stopper the bottle
and shake violently, so that any iodine remaining in solution in
the chloroform may be taken up by the potassium iodide solu-
tion.

(5) Standardizing the lodine Solution by Thiosulphate Solution.
—At the time of adding the iodine solution to the fat employ two
bottles of the same size as those used for the determination for
conducting the operation described under paragraphs (3), (4)
and (5). but without the presence of any fat. In every other
respect the performance of the blank experiments should be just

! Use from 0.100 to 0.200 gram in case of drying oils which have a very
high absorbent power.
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as described. These blank experiments must be made each time
the ijodine solution is used. Great care must be taken that the
temperature of the solution does not change during the time of
the operation, as acetic acid and alcohol have very high coeffi-
cients of expansion, and a slight change of temperature makes an
appreciable difference in the strength of the solution.

Per cent. of iodine absorbed:

Weight of fat taken................cocoeviiiiinn... 1.0479 grams
Quantity of iodine solution used...................... 40.0 cc.
Thiosulphate equivalent to jiodine used................ 62.1 cc.
Thiosulphate equivalent to remaining iodine............ 30.2 cc,
Thiosulphate equivalent to iodine absorbed............ 31.9 cc
Per cent. of iodine absorbed (31.9 X 0.012697 X 100)

divided by 1.0479.........ccoiiiiii i 38.65

Umapomlﬁable Matter

Wherever possible use the following method: Saponify 5 grams,
or its equivalent, with 5 cc. of a 50 per cent. by volume aqueous
KOH solution and 25 cc. alcohol. Heat on the water bath for
half an hour, frequently agitating at the beginning until as com-
plete solution has been effected as is possible. Then transfer to a
shallow porcelain dish, using alcohol to rinse the flask. When
the alcohol is about half evaporated off, mix 10 grams of sodium
bicarbonate and 25 grams of clean quartz sand, previously washed
with HCI and distilled water and dried thoroughly. Add this
mixture to the soap and stir together with a glass rod. Evaporate
to dryness and continue the drying for several hours or over
night. The mixture is then pulverized and placed ina Soxhlet
extraction apparatus, where it is extracted with a low-boiling
petroleum ether for four or five hours. The other solution,
containing the unsaponifiable matter is then transferred to a
separatory funnel and washed with distilled water. Then filter
into a tared flask, and distil off the solvent. The last traces *
may be removed by passing a current of air through the flask
over the residue and finally drying in an oven at 98-100° C. for
four hours. The residue is weighed as unsaponifiable matter.

For oils that can not be treated in this way on account of their
forming a glutinous mass with petroleum ether, proceed as fol-
lows:

Saponify in the same manner as above and transfer to a shallow
porcelain dish, Evaporate to dryness and continue to dry for
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several hours, or over night, but without adding sand and sodium
bicarbonate. Next add about 30 cc. petroleum ether and rub it
up with the soap by means of a glass rod flattened at one end.
Then decant off the ether, with whatever soap may be in sus-
pension in a finely divided condition and repeat the operation
several times until the soap is thoroughly extracted. No less
than 200 or 300 cc. in all should be used. ‘The soap in suspension,
as well as in solution is next washed out with distilled water in a
separatory funnel, using a little alcohol to break up emulsions.
The washing should be proceeded with cautiously at first, and the
clear ether transferred to another funnel as fast as it is formed
where it may be vigorously shaken. The aqueous soap solution
should also be shaken out with petroleum ether as some of the
unsaponifiable matter is apt to pass into the aqueous part to-
gether with the soap. When thoroughly washed, all the ether
solutions are filtered into a tared flask, the solvent distilled off,
the last traces being removed by passing a current of air.through
the flask and drying in the oven for four hours, as above. The
residue, however, may contain small amounts of fatty acids
which can be determined from the acidity and a correction made.

Maumené Test

In a tall 100 cc. beaker weigh out such a quantity of oil s
when made up to 50 grams with mineral oil will not give a rise in
temperature above 60° C. Make up to 50 grams with mineral oil
and place in a large beaker well lined with ‘hair. Add 10 cc.
concentrated sulphuric acid of the samé temperature as the oil
mixture, taking one minute to add and always allowing the
pipette to drain the same length of time. Stir constantly with the
thermometer during the addition of acid 'and continue ‘stirting
until the temperature has reached the highest point. Run blank,
using the same amount of mineral as for test. Deduct this rise
from the total rise for the mixed oil. For specific temperature,
run 5o grams of water in the same way as the sample was run.
Divide the rise in temperature per gram of oil by rise in tempera-
ture per gram of water and multiply the result by 100.

Specific Gravity
Specific gravity should be determined at 20°C., both the

substance and the distilled water with which it is compared being
at that temperature,
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Tater Test—Provisional

A 0. A. C. Prov1sxonal Method
Bulletin No. ro7 .
" (a) Standard Thermometer i

The thermometer must be graduated in tenth degrees from 10°
to 60°, with a zero mark,. and have an auxiliary reservoir at the
upper end, also one between the zero mark and the 10° mark.
The cavity in the capillary tube between the zero mark and the
10° mark must be at least 1 cm, below the 10° mark, the 10°
mark to be about 3 or 4 cm. above the bulb, the length of the
thermometer being about fifteen inches over all. The thermom-
eter is annealed for seventy-five hours at 450° C. and the bulb
is of Jena normal 16-inch glass, moderately thin, so that the
thermometer will be quick-acting. The bulb is about 3 cm. long
and 6 mm. in diameter. The stem of the thermometer is 6 mm.
in diameter and made of the best thermometer tubing, with scale
etched on the stem, the graduation to be clear cut and distinct
but quite fine. .
(b) Determination
- Saponify 75 grams of fat in a metal dish with 60 cc. of 30 per
cent. sodium hydroxide (36° Baumé) and 75 cc. of 95 per cent. by
volume alcohol or 120 cc. of water. Boil to dryness, with con-
stant stirring to prevent scorching, over a very low flame or over
an-iron or asbestos plate. Dissolve the dry soap in a ‘liter of
boiling water, and if alcohol has been used boil for forty minutes
" in ‘order to remove it, adding sufficienf water to replace that
lost in boiling. Add 100 cc. of 30 per cent. sulpHuric acid (25°
Baumé) to free the fatty acids and boil until they form a clear,
transparent layer. Wash with boiling water until free from sul-
phuric acid, collect in'a small beaker, and place on the steam bath
until the water has settled and the fatty acids are clear; then
decant them into a dry beaker, filter, using hot water funnel, and
dry twenty minutes at 100° C. When dried, cool the fatty'acids
to 15° or 20° C. above the expected titer and transfer to the titer
tube, which is 25 mm. in diameter and 100 mm. in length (1 X 4
inchres) and made of glass about 1 mm. in thickness. Place in a
16-ounce saltmouth bottle of clear glass, about 70 mm. in diameter
and 150 mm. high (2.8 X 6 inches), fit it with a cork, which is
perforated so as to hold the tube rigidly when in position. Sus-
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pend the thermometer, graduated to o.10° C., so that it can be
used as a stirrer, and stir the mass slowly until the mercury re-
mains stationary for thirty seconds. Then allow the thermometer
to hang quietly, with the bulb in the center of the mass, and ob-
serve the rise of the mercury. The highest point to which it rises
is recorded as the titer of the fatty acids.

Test the fatty acids for complete saponification as follows:

Place 3 cc. in a test tube and add 15 cc. of alcohol (95 per cent.
by volume). Bring the mixture to a boil and add an equal
volume of ammonium hydroxide (0.96 sp. gr.). A clear solution
should result, turbidity indicating unsaponified fat. The titer
must be made at about 20° C. for all fats having a titer above
30° C. and at 10° C. below the titer for all other fats.

Me'ting- Point ’

Take a tube of thin glass 24 inches in length, and of such size
that when the thermometer is inserted there will be about 1 mm.
space between it and the glass. Fuse one end of the tube in the

flame until the edges are drawn in slightly, forming a smooth,
round hole. About half an inch from the other end make a small
hole, either by fusing and blowing, or by filing. The tube is then
ready for use. Draw a rubber band tightly over the end that
was partially closed by fusion and bind on with a rubber ring.
Pour such a quantity of the melted fat into the tube that when
the thermometer is inserted the bulb will be a little more than
covered by fat. The column of fat should then be about one and
one-fourth inch in height. The thermometer, which is inserted
to near the bottom of the tube is firmly secured with a perforated
cork. The fat is now cooled well down below its melting-point by
immersing in cold water. When this is done, take the apparatus
from the cold water, reniove the rubber band, and wipe dry.
Then suspend the thermometer with the tube and fat attached,
in an Erlenmeyer flask, or other convenient air bath, securing it
by means of a cork. Place on a water bath and as the tempera-
ture slowly rises note the point at which the fat begins to pro-
trude quite perceptibly, also the point at which the first drop
falls and the point at which the fat becomes clear. For the latter,
a small cork is inserted to prevent the fat from running out.
Then remove the cork, and as the fat rums out notice its con-
sistency, whether thin or viscous.
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Cold Test—Millwood

Warm the oil until the stearine is dissolved and filter, through
several thicknesses of filter paper; into a dry 4-ounce wide-mouth
bottle, 14 ounces of the oil to be tested ; place in a freezing mixture
and stir until the oil becomes solid, then cork and leave for one
hour in the freezing mixture. Take the bottle from the freezing
mixture, wipe it dry, and place in a holder of ordinary magrecia,
asbestos pipe covering, or any suitable holder which will insulate
the sides of the bottle. The frozen oil is broken up and well
stirred with the thermometer, and at every degree rise in the tem-
perature the bottle is inverted; continue until the oil will run to
the other end of the bottle. The temperature registered at this
stage is to be considered the cold test.

Cloud Test—Manns

(1) The oil must be perfectly dry, because the presence of
moisture will produce a turbidity before the clouding point is
reached.

(2) .The oil must be heated to 150° C. over a free flame, im-
mediately before making the test.

(3) There must not be too much discrepancy between the
temperature of the.bath and the clouding point of the oil. An
oil that will cloud at the temperature of hydrant water should be
tested in bath of that temperature. An oil that will cloud in a
mixture of ice and water should be tested in such a bath. An
oil that will not cloud in a bath of ice and water must be tested ina
bath of salt, ice and water. The test is conducted as follows: the
oil is heated in a porcelain casserole over a free flame to 150° C.,
stirring with the thermometer. As soon as it can be done with
safety, the oil is transferred to a 4-ounce bottle, which must be
perfectly dry. One and one-half ounces of the oil are sufficient
for the test. A dry Fahrenheit thermometer is placed in the oil,
and the bottle is then cooled in a suitable bath. The oil is con-
stantly stirred with the thermometer, taking care not to remove
the thermometer from the oil at any time during the test, so as to
avoid stirring air bubbles into the oil. The bottle is frequently
removed from the bath for a few minutes. The oil must not be
allowed to chill on the sides and bottom of the bottle. This is
effected by constant and vigorous stirring with the thermometer.
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As soon as the first permanent cloud shows in the dry body of the
oil, the temperature at which this cloud occurs is noted.

‘ With care, results concordant to within 1 degree I‘ahreuhelt can
be obtained by this method. The I‘ahrenhext thermometer is used
merely because it has become customary to report results i m de-
rees Fahrenheit. The oil must be tested within a short tlme after
’heatmg to 150° C., and a re- test must always be preceded by re—
heatmg to that temperature The cloud point should be ap-
_proached as qmckly as. possrble, yet not so fast that the oil is
frozen on the sides or bottom of the bottle before the cloud test is
reached

A REPLY TO MR. EARP
By H. C. Reed

The January (1908) issue of this Journal contains a reply from
Mr. Earp to a criticism (Journal A.L. C. A.; May, 1907) of his
work upon the gelatine-salt-'test for tannin (C ollegium, No 253,
1907).

Mr.. Earp concludes that the antagonistic results.of the tests
may lie (1) in the state of the gelatine and (2) in the strength of
the acid. .

. As to the second possrblhty, the strength of the acid Wthh gave
the results alluded to was identical with that used by Mr. Earp;
the ordinary concentrated diluted one in four, The gelatine was
Nelson’s photographic, the purest that could be gotten. In order
to verify the tests, solutions of gallotannic acid and chestnut ex-
tract were made of the dilutions indicated in the original paper,
and to 5 cc. of each, 10 cc. of gelatine-salt solution (1 per cent.
gelatine, 10 per cent. salt) was added followed by 1 cc. hydro-
chloric acid (1 in 4) as directed by Mr. Earp. The results con-
firmed in every respect those already noted. Also, the addition
of 1 cc. of a 1 per cent. solution of chrome alum was again found
to intensify the delicacy of the test. The gelatine solutions used
in this and following experiments were freshly made up for each
day’s work. Thus the results are compargble unless Mr. Earp’s
are based on conclusions drawn from reactions obtained with old
gelatine solutions. :

On the chance that dlﬂ"erences might arise from vanatlons in
the character of the gelatines themselves, experiments were rmn
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with five other makes of gelatines: Knox's, Cooper’s, Cox’s, one
of make unknown and a ‘French gelatine. .Gallotannic acid and
chestnut extract solutions of strengths 1/7500, 1/30000 and
1/60060 were tested . by Mr. Earp’s method. and by the official
method. In no single instance did Mr. Earp s method. give a
definite, curdv precipitate, the opalescence shown in the tests
being proportmnal to the strength of the tan solution. The re-
sults from the official method were, however, somewhat striking,
and throw some: light on variable results from the gelatine test.
These are here tabulated:

GELATINE Su:r TEST WITH Vuuous GELATINES

(Gelatme 1 per cent., Salt 10 per cent.)
Gallotanmc Acid and Chestnut Extract Solutions

s - y -

i [T

o : =y =gl °z, ]

£ 3 B S
Nelson - Least delicate * Intensified - . Notest .8 1/7500
Knox .. Most “ . “ ‘“ 6.0 1/7500
Cooper  4th in delicacy . oo “ 2.8 - 1/7500
Cox . sth “ “ “ “ 1.0 1/7500
Unknown 2nd “ ¢ e : “ 5.2 1/7500
French ard ‘“ “ “ 4.0 1/7500
* Nelsod Faint opalescence Marked opalescence “ " —  1/30000
Knox Marked . “ . P “ ‘ — ' 1/30000
Cooper Fa.mt o i “ “ ‘“ —  1/30000
Cox “, “« “« L “ — 1/30000
Unknown Opalescent Lo o “  —  1/30000
French . s o o —  '1/30000
Nelson:  No test o ‘o “ —  1/60000
Knox . Opalescent “ “ “ —  1/60000
Cooper . No test . A h “  —  1/60000
Cox “ « “ “« - 1/60000
Unknown Opalescent ) ; ‘ “ “ —  '1/60000
French ; ‘“ ‘“ ‘ — 1/60000

Tests were made also to determine the effect of acidifying the
.gelatine-salt solutions theémselves, and it was found that by so
doing the delicacy of the reaction was intensified in exactly the
same manner as by ac difying the tan solutions. It is evident
from the tables that we are again confronted with the necessity
of a strict holding to an empirical method if we expect to obtain
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anything approaching agreement, as the delicacy of the test is
directly dependent upon the acidity of the test solution as well as
the acidity of the tan solution. Past discrepancies are neither
difficult of explanation nor to be wondered at,

Mr. Earp asks whether a mixture of 5 cc. water, 10 cc. gelatine
solution and 1 cc. dilute hydrochloric acid precipitated when
two or yet five drops more of the diluted acid were added. Not
one of the six gelatine solutions so behaved. One or two drops
of the acid produced a precipitate dissolving to a solution slightly
intensified in opalescence when the acid was added up to 1 cc.;
further additions of acid, even in considerable quantity, failed
utterly to produce a precipitate. It would appear that Mr.
Earp’s gelatine-salt solution must have been in a peculiar and
unusual condition to have given the precipitation.

An effort was then made to produce a gelatine-salt solution that
would comply with the conditions cited by Mr. Earp relative to
precipitation with a slight excess of the diluted acid, but with
negative results. It was found, however, that it was possible by
increasing the percentage of salt to obtain a test solution that
would by his method give a definite, curdy precipitate with dilute
tan solutions, and that the amount of added salt varied with the
different gelatines. Too much salt gave a solution which pre-
cipitated on adding a drop of the dilute hydrochloric, failing to
dissolve in 1 cc. of the acid. For example, Nelson’s gelatine
1 per cent., salt 15 per cent. gave a precipitate insoluble in 1 cc.
of acid, while 1 per cent. of the same gelatine with 13.5 per cent.
salt, precipitated with a few drops of the acid but gave no pre-
cipitation when as much as 1 cc. acid was present. To meet the
latter conditions it required approximately for gelatine solutions
of 1 per cent., 14.5 per cent. salt for Knox’s, 16 per cent. for
Cooper's, 14 per cent. for Cox’s and 14.5 per cent. for the sample
of unknown make.

Experiments were then conducted with these extra-salted
gelatine solutions to ascertain the effect of the presence of chrome
alum. It was found, as stated by Mr. Earp, that if 1 cc. of a
0.1 per cent. chrome alum solution is added precipitation is re-
tarded, but it was further learned that this is due not to the fact
of the presence of chrome alum but to the dilution of the tan
solution by 1 cc. of the chrome alum solution. For example,
5 cc. of a 1/10000 solution of gallotannic acid gave a flocculetit



REPLY TO MR. EARP 55

precipitate with an extra-salted gelatine solution by Mr. Earp’s
method of testing, and failed to give a precipitate in the presence
of 1 cc. of chrome alum solution. When 3.75 cc. of a 1/7500
solution gallotannic acid (containing tan equal to 5 cc. of a
1/10000 solution) was made up to 5 cc. with 1 cc. chrome alum
solution and 25 cc. water, the flocculent precipitate immediately
appeared upon the addition of the 1 cc. hydrochloric acid after
mixing with 10 cc. of the extra-salted gelatine solution.

Gallic acid even in quite dilute solution was found to give a
precipitate of the same character as the tan under similar con-
ditions. One cannot but be somewhat staggered by the bulk
of the precipitate thus obtained in tan solutions so dilute, and to
marvel at the tremendous proportion of gelatine that must be
present in the tanno-gelatine precipitate. In a 1/60000 tan
solution there is in § cc. .0000835 gram tan, to which is added
10 cc. of a solution containing .1 gram gelatine, or nearly twelve
hundred times as much gelatine as tan, giving a bulky, flocculent
precipitate which Mr. Earp calls a -definite, curdy precipitate of
tanno-gelatine. Acidification of a tan solution with a drop of
dilute acid will, after the addition of one drop of the official-
gelatine solution, give an opalescence in a solution as dilute as 1
part of tan to 300,000 of water, and in a 1/60000 solution an
opalescence showing an amount that might reasonably be ex-
pected in the presence of so little tan. It seems quite possible
that the intensification of the official test in the presence of
chrome alum is due to the acidity of the chrome alum.

Mr. Earp remarks that ““it stands to reason that if even such a
slight amount of a colloidal body like tan be added to another
colloidal body like gelatine, just on the point of breaking up into
insoluble form, the balance of solubility will be upset and the
tan will form a precipitate.’” But even with the additional salt
no such precipitate formed until the hydrochloric acid is added.
Are, then, neither tan solutions nor gelatine solutions colloidal
without the presence of the acid?

The non-tan solution from a chestnut extract, detannized
officially gave a flocculent precipitate with a solution of extra-
salted gelatine by Mr. Earp’s procedure. A portion of the non-
tan solution shaken a second time with a fresh quantity of hide-
powder still gave the test, and on a third detannization with
fresh powder the precipitation was yet in evidence. The non-
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tan from a quebracho extract acidified with very dilute acetic
acid and tested with the official gelatine-salt solution gave not a
trace of opalescence. The same non-tan solution tested by Mr.
Earp’s method using extra-salted gelatine gave a flocculent
precipitate.

I do not mean to infer that Mr. Earp used more than 10 per
cent. of salt with his gelatine solution, but wish clearly to bring
out that it was only by so doing that results akin to Mr. Earp’s
could be gotten. If Mr. Earp’s gelatine solution at all corre-
sponded with those employed in the experiments where additional
salt was used, it is not to be wondered at that he remarks that
“I am prepared to separate tan in any liquor so detannized in
amount of the order of magnitude of what I have already indicated
as being present in them.” .

Mr. Earp says ‘‘the amount of hide used in our old method is
about ten times the amount required to produce a lightly tanned
powder, and that in the new method about double as much.”
He makes no mention as to quantity of tan presented to hide,
which is a constant by the new but not necessarily so by the
old method. . It is not quite clear how the amount of hide (to
tan) is about double as much by the new method as by the old.
Mr. Earp evidently grants a certain gain in uniformity by chrom-
ing. ,

It is contended that the statement made by Mr. Earp (Collegium
No. 253, page 147) that ‘“the process of absorption of tan or of
non-tan is a reversible one” is open to the construction that the
action of the absorption and reverse took place in one and the
same system. As to the statement which Mr. Earp attributes
to the author anent the superiority of the shake over the filter
method (Journal A. L, C. A., 1907, page 163) a reference to the
text is sufficient to prove that he did not say that “fresh hide is
continuously presented to the solution in the shake method.”
Mr. Earp believes in a method that presents fresh hide con-
tinuously to the solution, and in doing so evidently ignores the
absorption of non-tans by hide or believes that such absorption
does not take place. Admitting for the argument, that our
method does not remove all the tan, and that we should use, as
Mr. Earp suggests, a “double shake method,” it will strike the
majority of those who have taken sufficient interest in the point
to make actual tests that the second shaking will show at least
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equal and probably considerably greater absorption of non-tan
than,tan. If Mr. Earp is able to work out the constants for use
in estimating the residues of supposable tannin remaining in the
non-tannin filtrates, it would seem that for the good of the cause
he should delay no longer than necessary in doing so. Even if
the supposition that tan remained in the filtrate were correct,
it does not appear a reasonable presumnption that even the solu-
tions made from different extracts of the same tanning material
would give the same constants; certainly not from different
tanning materials. o ,

In conclusion it would seem possible that the phenomenon by
which Mr. Earp obtains a definite, curdy precipitate of tanno-
gelatine, is due either to an acid-gelatine condition or to a con-
dition of supersaturated solution, possibly to both. It is not
possible for the author to believe that a precipitate of the bulk
and character of that obtained is one of tanno-gelatine when tan
is'present in quantities so minute.

THE ADULTERATION OF BOOTS
By Prof. H. R. Procter

* (An address given to the Federation of Boot Retailers’ Asso-
ciations in Liverpool.)

This subject falls under two heads, viz.:

The construction of boots of improper and concealed material.
~* The improper additions to material used by boot manufacturers.

It is, however, difficult to draw a clear line either between these
heads, or, in both cases, between proper and improper material,
but the essence of adulteration is that purchaser is de-
ceived into buying something other than he purports to pay for.
In some cases the injury is commercial only; it is clearly and
legally adulteration to mix margarine or cocoanut fat with butter,
since they are of lower commercial value, though quite whole-
some, and perhaps equally nutritious. If the adulterated butter
is sold, as is possible, at its commercial value, the purcha'ser
suffers no real injury, but the vendor of a genuine butter suffers
by the unfair competition. Applying the same rule to the boot
question, the purchaser of a heavy boot with a straw-board sole
suffers probably both in pocket and health by obtaining an
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article which even if sold at a fair cost value is not the article it
appears to be, or which he requires for practical use, while the
whole boot trade suffers by the unfair competition of the inferior
article with honest and genuine manufacture, a difference which
the buyer is unable to detect. The inevitable result of such
imitation is to discredit not only the imitation, but the genuine
article, and even to spoil the market for both. Genuine levant
seal was at one time a favorite and really excellent material for
boot uppers. It was imitated so closely in embossed calf that the
public could not detect the difference, but the printed grain
stretched out and disappeared in wear, and both imitation and
genuine seal were discredited, and went out of fashion. The
same is only too likely to prove true of genuine box calf, and its
kip ‘““semi-chrome” imitations. The public finds out the cheat
in the long run, and neither forgives nor forgets, and the innocent
suffer with the guilty. It may also be urged that, however the
manufacturer may salve his conscience, the buyer never does get
the imitation at its commercial value, since if he did there would
be no more profit in the inferior than in the honest articles.

While the straw-board sole is alike a menace to the public
and the honest boot trade, it is even more so to the useful leather
substitutes, which, at the present price of leather, might be quite
legitimately (if it could be honestly) used for many classes of
goods. Leather substitutes are on the market which are quite
equal in water resistance, and probably also in wear, to the
inferior grades of sole leather; but their manufacturers tell me
that the sales are small, since they cannot compete in price with
straw-board, and the manufacturers who use such things at all
will not buy any but the lowest priced. I need not repeat the
same arguments with regard to uppers. Cloth uppers are quite
legitimate if they can be sold, so are sheep and other cheaper
leathers sold as such, but not if sold as glacé goat or box calf;
but it is hard here to draw too sharp a line. Leather imitations
for shoes need hardly be considered yet, however important in
the purse, portfolio, and bag trades. Paper is too bad for the
most jerry slipper maker, and anything else is too dear to com-
pete with the cheaper leathers, as the imitation so far is hardly
good enough to deceive even the average public into the idea
that they are buying “solid leather!”

I will not, however, attempt to go into further detail on a side
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of the question on which I have no personal experience, but
will turn from the question of whether or how certain manu-
facturers may cheat the public, to that (which no doubt will
seem more interesting to the present company) of how the manu-
facturers may be cheated themselves.

So far I have spoken as if the question was solely one between
the manufacturers and the public, but I must not forget that I
am speaking to an association of boot retailers, who in one sense
are “between the upper and the nether millstone,” but who truly
are probably the arbiters of the situation. Although I am,
perhaps, hardly to be classed with the general public in my
knowledge of leather, I regard my boot dealer as in a position of
trust. I confess to him honestly that I cannot judge by ap-
pearance whether the material is good or bad, and I rely on him
to give me honest value for the price I am able or willing to pay.
I must admit that I seldom limit him as regards the last, and that
so far I have had no cause to complain of his honesty, if I have
now and then of his judgment. If, however, I were discontented
I should probably, as I am a peace-loving man, say nothing,
but go next time elsewhere; the boot dealer would have one
customer less and would be ignorant of the cause, and on this
point I take it I behave like the average public. Now an American
philosopher has pointed out that though you can fool all men
sometimes and some men all times, you cannot fool all men all
times, and I believe on the whole the public does not like to be
fooled and does not forget. The wise retailer aims to give his
customer good value, but one cannot help thinking that if he had
a little more courage in pointing out the better value of better
stock he would build a sounder trade.

With regard to sole leathers, the most important considerations
to the public are those of durability and of resistance to moisture,
while to the manufacturer that of weight or cost of soles of a given
thickness and apparent quality takes the first and often, I fear,
the only place. In all these directions leather may be deteriorated
by the addition of substances such as glucose and barium chloride,
which every one must admit are adulterations, but I doubt if the
effects of any direct adulteration are so serious as those of what
may be considered legitimate methods of manufacture. The
use of splits and pasted scrap for middle soles, if technically
“solid leather,” is probably not more advantageous to the public
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than that of the better forms of leather substitute of the nature of
‘“vulcanized fibre,” which may be made more waterproof and
probably more durable for such a purpose than leather itself.
Without professing an expert knowledge, I am inclined to think
that a high-class boot would often be really improved by a thin
layer of such a properly waterproofed material between the inner
and the outer sole, since no leather is really and permanently
impervious to water when subjected to the kneading action of the
foot. Passing from the use of such materials as splits to that of
the really solid leathers used for outer soles, we find great differ-
ences in their wear and impermeability. Some tannages naturally
give soft and porous as well as light weighing leather, while others
produce it heavy and solid, and the soft and porous leathers are
unsuitable for our wet climate, though, perhaps, even better
than the harder ones for drier countries or for indoor use. It
cannot be too often repeated that the shoe manufacturer is blind
to his own interests and to those of his customers in his excessive
insistence on color and finish in English sole leathers, while he
neglects both of these points in American leather, and thus drives
much good money across the Atlantic which would come round
again to him sooner if it were kept on this side. The demand
for light colored leather (which is afterwards blacked or faked
on the sole) limits the tanner excessively in the choice of his
tanning materials, and excludes several which are excellent—as
regards solid wear, while the extra finish as compared to American
sides increases cost at least 4d. per pound. It also tends to the
use of bleaching processes, which improve color at some cost,
but to the detriment of wear and water resistance.

The temptation to add weight to sole leather naturally arises
from its sale by weight, but it is difficult to find any other standard
so convenient and so applicable, and its effect has been modified
of late years by the improved costing methods of shoe manu-
facturers, which make bulk or thickness a consideration almost
as important. It must not be forgotten that the most costly
constituent of leather is the hide, which calculated to dry material
costs the tanner, say, 1s. 8d. per pound, while the dry material of
tanning extracts may be bought for, say, 3d. Normal leather
contains roughly equal parts of these constituents, and the com-
mercial success of the sole leather tanner largely depénds on his
skill on increasing the proportion of the cheaper ingredient, and
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in making the largest possible quantity of leather from the least
quantity of hide. This has to a certain point its advantage,
since fully tanned leather is much less permeable to water, and
undertanned sole leather is almost a thing of the past; but without
claiming that leather is a definite compound of hide and tannin,
it is found impossible to make the hide really combine with more
than about its own weight of tanning substances; and any extra
quantities of tanning extract which it contains are for practical
purposes as much of an adulterant as the same weight of glucose
and dextrine, since they can be washed out in the same way. The
addition of some, and even considerable, excess of tanning matters
is unavoidable in practice, since it is only in presence of excess
that the hide will really combine with the maximum quantity;
and very strong solutions are also essential to quick tannage,
but when, as is the case with many English sole leathers, the
amount which can be washed out with cold water reaches 30 per
cent. of the whole, it is clear that things have gone too far, and
that from the users’ point of view the addition of a few per cent.
of glucose and magnesium chloride is a comparatively venial
offense. I have analyzed many foreign and colonial leathers
which I have been obliged to report adulterated, which yet con-
tained less total of water-soluble matter than many unadulterated
English tannages. I would strongly draw the attention of manu-
facturers to the question of loss on washing, not merely as regards
loss of weight, but of firmness and apparent quality Much of the
firmness of the cheaper leathers is due, not to solid tannage, but
to the quantities of dried-up extract which they contain. A
simple way of testing the matter is to take two pieces of similar
leather of equal weight, say two cut soles, and to wash one by
thorough soaking in cold or tepid water with frequent squeezing
and kneading, and then to dry the two pieces side by side under
the same conditions, when loss of weight of the washed piece will
be at once apparent.

With regard to the weighing of upper leathers I need say little,
since when sold by the foot or dozen any weighting for weight’s
sake would be futile. Curried leathers of the heavier classes still
sold by weight, and especially strap butts, are still often heavilv
loaded with glucose, with or without barium chloride, magnesium
sulphate, and other salts, and I fear a few kips are still weighted
with barytes drummed in with the grease. It is significant that
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the amount of barytes profitably mixed is enormously in excess
of the legitimate uses of baryta salts, but the surplus does not all
go into leather. These forms of loading are absolutely indis-
pensable, and I should be glad to see them made here a criminal
offense, as they are in Germany. There is, however, another
form of loading, with large quantities of hard greases, which
stands in much the same category as the weighting of sole leather
with superfluous tan. Originally practised on American glove
grain, waxed calf and waxed splits, it is now largely practised in
Europe, though hardly so much as in the country of its origin.
Up to a certain point the grease is advantageous, and increases the
wear and waterproofness of the leather, but when the greases
reach 45 per cent. of the total weight, as in some American leathers,
they may fairly be regarded as excessive. It is noteworthy that
this form of loading largely obtains in goods which are nominally
sold by measure, but into which the question of weight enters
by the fact that they are specified to weigh so many ounces to the
square foot. Of course, the grease, being light, increases the bulk
and apparent substance, enabling a thinner hide or split to be used.

In the lighter and finer leathers used for foot covering adultera-
tion properly so-called can hardly be said to exist, inferior quality
being generally due either to the character of the original skins or
to the want of knowledge and skill of the tanner. Very injurious
substances such as nitric acid are often used in the finishing of the
cheaper colored leathers, and lead is largely employed in bleach-
ing. On the other hand, the objection justly raised to the use of
East Indian-and other catechol tannages for bookbinding and
upholstery hardly applies for foot covering, since the leathers are
sound and durable as regards mechanical wear, and will probably
be worn out and thrown away long before the decay of time can
set in. The presence of grease or oil in any leathers which must
be brought in contact with patent leAther, while it cannot be
classed as adulteration, is a serious and destructive defect.

The adulteration of textile linings has often proved also a serious
matter for the manufacturer, for the consequences of which he is
apt to blame the innocent tanner. I have scarcely examined a
sample of lining which was free from magnesium and sodium
sulphates, and swansdowns especially are often loaded with 30,
and in one case with nearly 50 per cent. When such a lining is
worn on hot and damp feet the salts absorb the moisture and the
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lining remains permanently damp and unwholesome, and the
salts crystallize through the leather and entirely spoil its outside
appearance. The cost of a respectable lining is so comparatively
small that it seems to the outsider something like the proverbial
‘spoiling the ship for a ha'porth of tar.”” I have not yet found a
case where the damage arose from salts in the leather. Fat,
however, sometimes ‘‘sprouts” from badly manufactured box
calf and glacé kid, and still more frequently from calf kid, with
much the same appearance, but it is easily removed by warming,
or by rubbing with petrol or benzine. A resinous exudation
(spueing), which sometimes occurs on heavily stuffed leathers,
is best treated with a mixture of benzole and methylated spirit.

REVIEWS

The Direct Estimation of Hide-Substance Dissolved in Lime and Tan-
Liquors. R. A. Earp. Collegium, 1907, 285, 412.—The author gives the
following method of separating the colloidal nitrogenous matter in the liquors
which gives a trustworthy determination of the loss of hide-substance in-
curred through solution in the liquors and is based on rendering insoluble
the dissolved colloidal hide-substance with anpther insoluble colloid, separa-
ting it from the liquor and determining the nitrogen. One hundred cec. of
the settled, or roughly-filtered liquor are treated with 10 cc. of a 10 per
cent. solution of acetic acid, and 10 cc. of a 10 per cent. solution of lead ace-
tate. The mixture is allowed to stand for half an hour with an occasional
shake. A plug of cotton-wool is inserted at the bottom of a funnel whose
neck has been broken off. The mixture is then filtered through the cotton-
wool, a few drops being added carefully at first to make the cotton-wool
settle down. When the cotton-wool is properly wetted the funnel may be
filled with the mixture. The filtrate should be quite clear and colorless.
When all the mixture has been added, and the funnel is about half full of the
flocculent precipitate, it is filled up with water, allowed to filter through till
half full, and filled up again with water, This is repeated several times,
care being taken that the funnel never gets less than half full of liquid, other-
wise the precipitate gets into a compact mass which is difficult to wash.
The funnel is then removed to a tall glass vessel filled with water, into which
it fits, about two-thirds of the height of the funnel being within the vessel,
Here the funnel remains for two days, being filled at intervals with water,
and the water in the vessel also being changed. The precipitate is occasion-
ally stirred up if it is inclined to solidify too much. In two days time the
precipitate may be considered to be completely washed, for all the time the
funnel is in the vessel, it is being washed by diffusion and convection into
the large volume of water below it. The precipitate is then drained, and
tested for nitrogen. For weak tan-liquors lead acetate is the most con-
venient reagent to use and for lime-liquors chrome alum is the best.
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On the New Tannin Guarantee. E. MUELLER. Der Ledermarkt, 1907,
go, 13.—Mr. Erich Mueller, President of the Association of German Color
and Tanning Extract Manufacturers, in replying to the article of Mr. F,
Roser says that the circular issued by the Association was not a criticism
of the new method but a statement saying that the old method would be
retained. The author states the aim of the Association has been to have
concordance in results of analyses, especially between the different labora-
tories and that a new method must show this concordance. This has still
to be proven of the new method. The internationality and the interests
of the foreign countries, the author says, won in working out the new method.
The author states that Mr. Roser agrees that with extracts made from the
same raw material but made in different factories the differences between
the two methods vary. The author wishes to add, from practical experi-
ence in the extract industry, that these differences vary even with the same
kind of extract made in the same factory, the reason for this no one being
able to give., Consequently the extract manufacturers, on account of this
uncertainty, cannot give a binding guarantee by the new method. Further-
more, the remarks of Mr, Roser are all based on the statement that the new
method determines the amount of tannin more accurately, but this has never
been proven. The author also states that in the filter method more sub-
stances of the extract combine with the hide than in the shake method and
does not see the reason why these substances should not be tanning matter.
It is more natural to believe that the shake method does not absorb all the
tanning matter. As regards the statement of Mr. Roser that the German
extract manufacturers sell their extracts to foreign countries guaranteed on
the new method, the author says that such a case is not known to them.

Comparison of Filter Method with Official (M. and S.) Powder, with Shake
Method with Various Powders. H. R. PrROCTER. Collegium, 1907, 286,
423.—In a letter to Professor Dr. H. Becker, Professor Procter encloses the
results of a number of analyses carried out both by the filter and shake
methods, showing the relative pefcentages obtained and the differences in each
case between the two duplicates. The official Freiberg powder was used in these
tests which was very poor, containing much more than the authorized amount
of soluble hide-substance. The author is of the opinion that much better
results would have been obtained with Dr. Paessler’s lightly chromed powder,
but this powder has never been officially sanctioned. The results showed
that in many cases the shake method gave higher tannin than the filter
method, and in oakwood extract the results by the filter method showed
extreme steadiness in the extract while those of the shake method indicated
considerable differences. The author is of the opinion that these are due
to the differences in the manufacture of the extract, the same not being
shown by the filter method. Thus the extract manufacturers obtain valu-
able information by the shake method when applied to works control.

Bleach for Red Leather. Shoe and Leather Reporter. December 5, 1907,
p. 21.—1It is stated that a hot solution of wood alcohol applied with a camel’s
hair brush to red union leather, after buffing, will produce a fine white bottom
for taking any light stain, The alcohol should be heated, very hot, over
steam or hot water,
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On the New Tannin Analysis. F. ROSER. Der Ledermarkt, 1907, go, 13.—
The author states that the Association of German Color and Tanning Ex-
tract Manufacturers published an article in which they severely criticized the
new international method of tannin analysis, to which as a tanner he wishes
to reply. The extract manufacturers quote as the greatest fault in the new
method that at present it is not possible to say that the new method gives
so and so much lower tannin than the old method. This the author states
is not an error but is the strongest point in the new method, for if there were
a definite difference between the two methods it would not have been neces-
sary to make the change. The results between the two methods show with
different extracts in some cases large and in some cases small differences,
also with the same kind of extract made by different firms this being the
case, From this the author states the tanners can draw valuable conclusions
in judging extracts of different manufacturers. All tannins and extracts
contain variable amounts of non-tannins, which according to the old method
are determined as tannin, while with the new method the same are deter-
mined as non-tannins. Therefore, it stands to reason that the more non-
tannins an extract contains the greater will be the difference between the old
and new method and the lower will be the tannin found by the new method.
It is apparent that the old method offers greater advantages for a poor prod-
uct than the new method. The extract manufacturers speak in their article
of differences in the methods up to 8.8 per cent. This large difference was
found with one extract out of 80 analyses made in Freiberg. In all the
analyses made in the author’s laboratory on various tanning materials the
highest difference was 2.8 per cent. in one extract. Similar differences
between the two methods were also found in other laboratories. In case
such a large difference should happen with a poor product, then this could
not be considered a fault of the new method which gives in itself such sur-
prisingly close duplicates. The extract manufacturers claim that there is
uncertainty in the determination of the insolubles, but surely this can not
be held against the new method as the specifications for this determination
have not been changed. In closing, the author states that he is informed
from letters from his foreign friends that all the tannin analyses are made
by the new method to the greatest satisfaction of the tanners and extract
manufacturers. Only in Germany the introduction of the new method has
been retarded by the opposition of the German Extract Manufacturers,
but the author hopes that in future the German tanners will insist on a guar-
antee by the new method and that the extract manufacturers will not force
the German tanners temporarily to buy their extracts in foreign countries,
where they will receive a guarantee by the new method. An interesting
fact is that the German extract manufacturers sell their extracts to foreign
countries under guarantee by the new method.

On the Question whether an Amount of Sulphuric Acid Influences the
Quality of Leather. W. EITNER. Der Gerber, 1907, 794, 795, 796, 797,
267, 231, 296, 309.—The author gives an account of experiments carried out
in order to determine the effect of sulphuric acid in leather and states that
from practical experience leathers which had been kept at the experiment
station for many years and which contained small amounts of sulphuric
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acid remained in good condition. Experiments were carried out in which
differently tanned leathers were treated with different amounts of sulphuric
acid, the action on the same noted and the amounts contained in the same
determined. Furthermore, the tensile strength, the stretching, the kind of
break and the degree of resistance of the grain determined. The results
showed a decrease in the ash of the leathers treated with sulphuric acid,
which is accounted for by the formation of acid salts which are more soluble
than the neutral or basic salts and which are removed on washing. Al-
though increasing amounts of sulphuric acid were put in the leather the
amounts of free sulphuric acid found in the same were about equal. From
this the conclusion can be drawn that only a certain amount of the sulphuric
acid put in the leather is held back by the same, the balance being washed
out, The results also showed after storing from fourteen days to five months
that the tensile strength of the leather is not impaired, but on the whole
slightly improved. The coefficient of stretching showed wide variations,
but this is accounted for because the different parts of the skin are very
irregular.  All in all, the stretching property was increased which also showed
that the leather was not damaged. The author found that sulphuric acid ds
bound by organic substances as well as inorganic substances in leather and
that where free sulphuric acid is present the character of the leather is changed
and impaired, this being due to larger amounts which are prac-
tically never met with, Tdnned leathers affected by sulphuric acid are less
stiff and hard than they would normally be, and break without a cracking
noise, Similar to this are leathers which have rotted by damp storing and
are hard to distinguish from the former. Leathers heavily loaded with
extracts, glucose and salts, are also brittle but act different than the others
as they break with a cracking noise and are more difficult to tear. . The
author recently tested such a sample of leather which contained no trace of
free sulphuric acid but 25 per cent. of substances not combined with the
hide-fibre which consisted of 5 per cent. of barium chloride, 4 per cent. of
glucose and 16 per cent. of uncombined extract. After washing out these
substances the leather was no longer cracky but normal and could not be
torn. A leather attacked by free sulphuric acid could not be restored, but
remained valueless; consequently, through washing, leather which has been
damaged by overloading can be distinguished from leather damaged by
free sulphuric acid. Some experiments were carried out by the author with
oxalic acid which gave results similar to those of sulphuric acid. The
author states that sulphuric acid has only been classified as combined with
mineral matter, which is considered harmless, and sulphuric acid which
appeared not to be bound to mineral matter and considered free and there-
fore harmful. The tests of the author showed that not only is sulphuric
acid combined with mineral matter but also can be bound in considerable
amounts to the organic substance of the leather, and which the tests showed
is also harmless. The amounts of organic combined sulphuric acid vary
with the different kinds of leather, but as a maximum 1.3 per cent. can be
accepted. The author considers 1 per cent. sulphuric acid to be a proper
amount allowable for all leathers. This amount would be composed of about
0.2 per cent, coming from the sulphur of the hide, about 0.2 per cent. when
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a sodium sulphide lime was used and 0.4 per cent. from the plumping with
sulphuric acid, so that only 0.2 per cent. would remain for acid gotten into
the leather later.

The New International Tannin Analysis and Short Communications on
Tanning Extracts. F. Roser. Collegium, 1907, 283, 284, 397, 402.—The
author gives an account of the old and the new method of tanning analysis
with the object of explaining to the German tanners the reasons for adopting
the new method and the benefits of the same. In speaking of tanning ex-
tracts the author states that sulphited extracts easily penetrate into the
skin and give the leather a light color, but the same do not combine with the
hide as well as sulphite-free extracts and can be washed more readily out
of the leather. It is evident that the sulphited extracts give less gain ‘than
other extracts in tanning. The insolubles in ordinary quebracho extract,
when the extract is used in the latter part of the tannage, increase the gain
and give strength and compactness to the leather. Experiments carried out
in an English laboratory in order to compare the water penetration of old and
modern sole leather resulted when using a metal cylinder of about 30 to 40
cm. high and fastening the leather on the bottom and filling the cylinder with
water, that the water penetrated the leather tanned according to the old
methods, in seven days; the leather tanned by the modern methods in four to
five months by using extract, in three to four days; and the leather tanned
in the wheel, in a few minutes,

The Tanning Extract Manufacturers and the New Method of Tanning
Analysis. W. EITNER. Der Gerber, 1907, 793, 323.—The author speaks
of the new method of tannin analysis and the circular published by the Asso-
ciation of German Color and Tanning Extract Manufacturers regarding the
same. The circular shows that the German quebracho extract manufac-
turers are not satisfied with the new method because the same gives lower
and more correct results and is not so suitable for the adulteration of the
extracts, But these extracts are made for the tanner for whom the adultera-
tion means a great deal, as the resulting leather is dependent on the knowl-
edge of the material used. The reduction in the tannin is more pronounced
with the quebracho extracts now found in commerce, so that this shows the
reason for the opposition of the extract manufacturers. The extract manu-
facturers try to prove that owing to the differences in the results between the
two methods varying a great deal, the old method always gives more
correct results, on account of constancy, than the new method which gives
variable results. The author says it is sad as well as ludicrous that the con-
sumer, the tanner, who is the most interested party, should not be considered
in this controversy. Furthermore, it is a deplorable fact that an institution
erected for the benefit of the tanner, helps their adversaries as is the case,
On the part of the tanner it would be lamentable if it remains thus, and that
the extract manufacturer can dictate to him the clauses in the contract, the
method of analysis, and the guarantee laboratory. It is hard to conceive
how able business men, as the German quebracho extract manufacturers
are, would take such steps as they have without other support, and they
could do this only when they were sure of the support of control laboratories.



68 LEATHER CHEMISTS ASSOCIATION

Tanning Materials and Manufacture of Leather in Jamaica. M. NIEREN-
STEIN, Collegium, 1907, 286, 420.—The tanning materials used are divi-divi
and red and white mangrove bark. Bastard logwood is also found and the
author is of the opinion, owing to the relation between divi-divi and algora-
billa with the logwood, that the bastard logwood might be used as a tanning
material. The bastard logwood does not contain the dye-stuff and A. G.
Perkin and also the author have found that there is a close relationship be-
tween the tannins and coloring matters in the plafits and that as the amount
of coloring matters decrease the tannins increase. The cultivation of the
white mangrove should be very successful as this material could be used for
tanning light leathers, Apparently there is very little breeding of cattle,
sheep, etc., in the island, although plenty of good pasture land is available.
The leather industry is still undeveloped, there being only twenty-one tan-
neries, employing in all fifty-five persons and producing yearly from twenty-
eight to thirty-one tons of leather, The importations of raw and manu-
factured leather are large, and the author is thus of the opinion that the
leather industries of Jamaica might be developed and suggest the following
methods: (1) To develop the cultivation of tanning trees and plants, espe-
cially the white mangrove. (2) To investigate the question of the bastard
logwood in respect to tanning properties. (3) To introduce tannin con-
taining plants from the other West Indian islands, and the Quebracho Colo-
rado. (4) To encourage the breeding of cattle and sheep, and to try to in-
troduce the Barbados sheep. (5) To develop tannin extract works, it would
be advisable to try with primitive methods, similar to those used in South
America, and to develop them afterwards into more modern methods. (6)
To develop the.present important industry of leather manufacture.

Answer to R. A. Earp’s Article on the Influence of Small Amounts of a
Chrome Salt on the Tannin-Gelatine Reactions. E. STiAsNy. Der Gerber,
1907, 798, 326.—The deductions of Earp from the non-precipitation of chrome
salts with tannin and with gelatine the author does not consider conclusive.
Earp says that acid solutions of chrome salts do not help precipitation but can
act only in the opposite way as they themselves do not give precipitates with
the two stated components. The author states that he has shown with meta-
phosphoric acid and ocakwood non-tannins, which also do not give precipitates
with various tannins or with gelatine, that nevertheless an increase in the
delicacy of the tannin-gelatine reaction takes place. The manner in which
Earp carries out the reaction was shown by Procter (Collegium, 1907, 262,
223) to be unsuitable, Procter pointed out that by adding hydrochloric
acid to a solution of gelatine-salt a precipitate can be obtained with definite
concentrations, Reed (JOURNAL OF THE AMERICAN LEATHER CHEMISTS As-
SOCIATION, II, 160) tested the reaction according to Earp and obtained results
which do not substantiate Earp’s statements but fully agree with the ones of
the author. ‘The author states that the agreement of the results of Procter,
Reed and his own are sufficient to discredit the statements of Earp.

The Acidity of Tan-Yard Liquors. H. G. BENNETT AND C. D. WILKINSON,
J. S. C. I, No. 22, Vol. xxv1, 11/30/'07, 1186-1188.—The authors present
a series of experiments, with various methods, on artificial liquors of pre-
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cisely known composition. Owing to the very unsatisfactory nature of the
““charcoal method,” it is not taken into consideration, but special attention
is called to the “lime water”” method of Procter, which, as stated, has scarcely
received full justice. In titrating a solution of pure gallotannic acid the
lime water gives plus results but this is not regarded as a blank experiment,
or as the true extent of error in the end-point on similar acidified solutions
since the ionic equilibrium in the latter case is of totally different order.
In the following experiments all solutions were made to contain 0.4 per cent.
of dry tannin regardless of the acidity variation.

cc. lime water

cc. lime water required by cc. N/ji1o potass.
required by 10 cc. N/1o hydro- hydrox. for

Liquor. 10 ce. liquor. chloric acid. 100 cc. liquor.
N/20 acetic acid............ 11.65 22.2 52.1
N/s0 aceticacid............ 6.5 22.3 29.1
N/20 formic acid........... 10.45 22.2 47.0
N/40 formic acid........... 5.7 22.2 25.6
N/20 lacticacid............ 10.8 22.9 47.1
N/so0 lacticacid............ 5.8 22.9 25.8
Theoretically N/zo0 acid should give........................ 50.0
Theoretically N/40 acid should give.............. e 25.0

Although the results are not correct theoretically, ‘““The figures obtained
are always an accurate indication of the amount of those acids which are
capable of forming soluble salts with lime.” The authors state that the
“quinine method” does not show any material increase in accuracy, even
with gallotannic acid. Unless allowed to stand for some time, the mixtures
of quinine and tannin infusion filter badly, and after standing darken per-
ceptibly. Objection is made to the large amount of indicator necessary,
and to the rapid fading of the end-point. The apparent cause of these diffi-
culties is the presence of hydroxy compounds which do not form insoluble
quinine compounds. The method is also inapplicable in the presence of
boric acid.
Do. corrected for
cc. N/1o potass. possible influence

Liquor used, all o.4 hydrox. for of acidity in
per cent, tannin. 100 cc. liquor. the tannin,
Noadded acid................. 3.3 .e
N/20acetic................... St.7 48.4

52.8 49.5
N/4oacetic................... 27.5 24.2
. 42.9 39.6

N/20 formic...................

/ { 48.4 45.1
N/go0 formic................... 23.1 19.8
N/201lactic................... 49.5 46.2
N/2oboric.................... {'3'2 9-9

15.4 12.1
. 71.5 68.2
N/2ogallic.................... 63.8 60.5
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Experiments with the ‘‘gelatine precipitation method” indicate the ab-
sorption of acid by the gelatine, when the latter is present in sufficient quantity
to remove nearly all the tannin. When not present in sufficient quantity,
the end-point is indefinite, and too much acid appears to be estimated.

cc. of N/10 potass.

cc. of liquor cc. of gelatine cc. of water hydrox. for
used. solution used. added. 100 cc. liquor.

25 5 20 49.2-51.6
25 10 15 49.2-50.8
25 15 10 49.2-50.0
25 20 5 49.2-49.6
25 25 .. 48.4
25 30 .. 47.6
25 35 .. 46.8
25 40 .. 46.5
25 45 .. 46.3!
25 50 .. 46.2!

The magnesia method is open to the objections that it is laborious in the
presence of other bases; is capable of forming basic salts in the presence of
acetic and formic acids; yields dark filtrates in presence of gallic acid; all
magnesium tannates are not insoluble; and magnesium may be present in
the tan liquors. The authors are inclined to think that in lead oxide is the
possible solution of the acidity question. By its use all tannins are pre-
cipitated, and sulphuric, oxalic, boric and carbonic acids removed, leaving
the lead salts of acetic, formic and lactic acids in the clear filtrate. Both the
lead and the combined organic acids can be quickly determined volumetri-
cally, and the authors hope soon to be able to publish the results of their
investigations along this line. Experiments are also in progress, upon a
hide-powder method, using the basic chloride shake method, and after agita-
tion, titrating the free acids without the removal of the hide-powder. Re-
sults of this method will be published shortly.

The Volumetric Determination of Chromium by Potassium Permanganate.
H. BoLLENBACH. Collegium, 1907, 287, 428.—The author states that he
observed some time ago that potassium permanganate is decolorized by
chromous salts. When a halogen-free solution of chrome alum is boiled
with a solution of potassium permanganate, the color of the permanganate
disappears in a short time and on further additions of potassium perman-
ganate continues to do so until all the chrome salt has gone over into chromate.
The green color of the chrome solution gradually goes over into the yellow
or yellow-red of the chromates. The reaction takes place according to
the following equations: 6KMnO, + s5Cr,(SO,); + 3H,SO, + 16H,0 =
10H,CrO, + 6MnSO, + 3K,SO, + 9H,SO, or 3MnO,/ + sCr*** + 4H" +
8H,0 = 5CrO” + 3Mn'" + 20H°. This reaction takes some time and
the change from the red bichromate color to the violet permanganate color is
hard to detect, owing to a mixed color being produced. Considerably faster
and with more accuracy the end is arrived at if the determination is carried
out similar to Volhard’s titration of manganese in which the potassium per-

! Tannin just detectable in filtrate.
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manganate is reduced only to manganese peroxide. The author states that
he observed in a hot solution containing very little nitric acid in presence
of 10-15 grams of potassium nitrate the reaction is very rapid, almost in-
stantaneous, and gives a splendid color change if the produced chromate is
precipitated by lead nitrate which is added before beginning the titration,
The equations

2KMnO, + Cry(SO), + 4H,0 = 2H,CrO, + K,SO, + 2MnO, + 2H,SO,
MnO, + Cr*** + 40H’ = MnO, + CrO/ + 2H,0

show that for the oxidation of one Cr® * * one MnQ,’ is necessary, so that the
limits of error are five times more favorable than in the titration of iron by
potassium permanganate. Whereas, 1 cc. of N/10 KMnO, solution is equal
to 5.6 mg. of iron, 5.2 mg. of chrome are indicated by 5 cc. of the same potas-
sium permanganate solution. The titration is carried out by placing in a
flask of 400-500 cc. capacity 10-15 grams of potassium nitrate, 2—5 grams of
pure lead nitrate, 4—5 grams of barium sulphate and then about 100 cc. of
hot distilled water, Potassium permanganate is then slowly dropped in
from a burette until the violet color becomes permanent. For this, 2—6 drops
of potassium permanganate solution, according to the purity of the reagents,
are necessary, which must be deducted in the titration. .The chrome solution
is then added and diluted to about 400 cc. The solution must contain only
a little nitric acid and no halogens or other reducing substances. In case the
chromous salt is present as sulphate the presence of lead produces a pre-
cipitate of lead sulphate which helps, similar to the added barium sulphate,
to settle the precipitate produced on titration. The mixture is heated to
boiling, the potassium permanganate solution added and shaken well. The
violet color soon disappears and the formed precipitate of manganese per-
oxide and lead chromate rapidly settles. The solution above the precipitate
remains greenish or nearly colorless as long as chromous ions are present,
and only after complete oxidation is the handsome permanganate color
obtained, which should not disappear on standing from fifteen to thirty
minutes on the water-bath. The temperature in the flask must be kept at
90—100° during the whole titration. The addition of barium sulphate es-
pecially hinders the peroxide from precipitating on the walls of the flask
which would stop the transparency and make the end reaction hard to see.
The author states that the first red coloration should not be taken as the
end-point of the titration, but the plainly visible violet color, as 2—3 drops of
permanganate solution in excess would make the résult in most cases only a
very little higher,

PATENTS

Substance for Treating Hides and Process of Making Same: U. S. Patent
No. 873,074 to O. H, Nowak, Chicago, Ill. This patent covers the manu-
facture and use of the trade article known as Dermiforma. The curd of
milk is precipitated by heating the milk and adding sour liquor obtained
from previous treatment of milk, The curd is removed and the whey is
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allowed to ferment until 1 per cent. acidity (calculated as lactic acid) de-
velops; the fermented whey is then concentrated in vacuo.

Process of Manufacturing Artificial Leather: U. S. Patent No. 873,582
to L. GEVAERT, Naert, Audenarde, Belgium.—Consists in dissolving an .
albuminoid substance in a suitable solvent, adding a tanning agent thereto;
dissolving the tanned albuminoid, and impregnating in vacuo felted tissues
with this latter solution, and finally evaporating the solvent so that the
tanned albuminoid remains on the dried fibers of the teazeled or felted tissues.

Process of Carroting Hides and Skins: U. S. Patent No. 873,504 to C. and
E. PicHARD, Paris, France.—A process of carroting which consists in sub-
jecting the hides to the action of a jet of carroting liquid sprayed under
pressure of steam while fed in the direction of an acute angle to the hides,
so that the hairs are raised and their roots exposed by the action of the spray
of carroting liquid

Manufacture of Tanning Extracts with Waste Sulphite Cellulose Dyes:
D. StewarT. English Patent No. 5,438.—The author describes a process
of leaching tanning materials with the clear filtered sulphite liquors. The
liquor is drawn off into settling tanks, and the clear supernatant liquor
evaporated in the usual manner. The bleaching effect of the sulphites may
be increased by using oxalic or other suitable acid.

Apparatus for Tanning Skins. P. PANo and A. BocLio. French Patent
No. 378,613—The skins are suspended in a series of connected vats through
which the liquor circulates from one end to the other. An outside trough
is provided so that any vat may be cut out without interfering with the
system, From a cistern at the end of the series, the liquor is pumped into a
receiving tank placed at a higher level at the beginning.

Manufacture of Varnished and Multi-Colored Leather. GEBR. FELDMANN
and H. FELDMANN. French Patent No. 378,643.—The leather is covered
with an opaque color, consisting of a coloring matter mixed with lacquer,
and then dried. A second coating is given, and while still moist, the leather
is rubbed smooth, after which the process of drying and coloring may be
repeated if necessary.

Machine for Cutting Leather, Etc., into Continuous Strips: U. S. Patent
No. 874,102 to F W, MERRICK, Boston, Mass.

Leather Working Machine: U, S. Patent No. 873,790 to J. Roop, DANVERS
and F. J. PERkINS, Woburn, Mass.

Depilation and Soaking Process for Skins. J. MoReL and P. SAVIGNY.
French Patent No. 378,425.—Skins are soaked in a solution of sulphuretted
compounds of antimony, such as sulphoantimonates and sulphoantimonites
of the sulphides of the alkalis and alkaline earths. The strength of the
solution, and the time of contact depend upon the nature of the skins.

Artificial Leather and Process of Manufacture of Same. J. P. GANTHIER.
French Patent No. 379,094.—Eight parts of any kind of fiber are amalgamated
with two parts of caoutchouc. The materials can then be formed into
sheets or pressed into any desired form, vulcanizing if required.

Process of Stuffing Leather and Apparatus Therefor: U. S. Patent No.
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874,882 to G. BEArRHOPE, Columbus, Ind.—The hides are placed on a per-
forated topped table, and the stuffing mixture is applied through a spray
nozzle on a hose leading from a tank containing the stuffing mixture under
pressure. ‘The apparatus covered by the patent consists of a melting tank,
a compression storage tank, means whereby pressure is generated within
this tank, a spray nozzled hose connected to the storage tank, and a per-
forated topped table provided with means to collect the excess of stuffing
mixture.

Process of Bating Hides and Skins: U. S. Patent No. 875,382 to O.
RoHM, Stuttgart, Germany.—A process of bating consisting in subjecting
the hides and skins to the action of an aqueous solution of sulphureted
hydrogen, carbonic acid, and ammonia.

Device for Cutting Bark from Trees: U. S. Patent No. 875,391 to W. T.
TiNsLEY, Custer, S. D.—An improved spud, or bark-peeling instrument.

Feed-Roll for Leather Skiving Machines: U. S. Patent No. 875,528 to A.
HirTH, Caunstatt, Germany.—An inner convex feed-roll made up of a
number of individual rollers of different diameters, which works in connec-
tion with an outer concave feed-roll also subdivided into a number of indi-
vidual rollers of different diameters.

Liquid Leather Dressing: U. S. Patent No. 875,653 to G. W. CHILDS, New
York.--A leather dressing adapted for impregnating leather, derived from
sapped organic tanning liquors.

BOOKS RECEIVED

MERck’s 1907 INDEX (third edition). An encyclopedia for the chemist,
pharmacist and physician, stating the names and synonyms, source of
origin, chemical nature and formulae, physical form, appearance and
properties, melting- and boiling-points, solubilities, specific gravities,
methods of testing, etc., of the chemicals and drugs used in chemistry,
medicines and the arts. 472 pages, cloth. New York: Merck & Co.
Gratuitous to users of chemicals upon receipt of 25 cents to cover ex-
penses incidental to delivery.

The general scope and character of this book are made suffi-
ciently plain in the sub-title; it is a chemical encyclopedia on the
order of Beilstein, treating only those chemicals and drugs actu-
ally on the market. This latest edition of this work has been
improved by the addition of information concerning the newest
products, by the adoption of the latest nomenclature, by the
adherence to the most modern authorities, and in many cases
by the verification of data. Comparative values of the chemicals
are given by a system of numbers, so that the relative values
may be easily found.
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CHEMICAL REAGENTS, THEIR PURITY AND TESTS. By E. MERCK; authorized
translation by H. ScHENCK. New York: D. Van Nostrand Company.
1907. 8vo. cloth, 241 pp. $1.50 net.

A new and improved text based on and replacing the latest
edition of Dr. C. Krauch’'s, “Die Priifung der Chemischen Re-
agentien auf Reinheit,” which has been the standard work of this
character.

The translator presents the translation with several changes
and additions to adapt the work to American needs, and in the
hope that until the work of the Committee on Purity of Reagents,
appointed by the American Chemical Society in 1902, is pub-
lished, this translation of Dr. Krauch’s well-known work will be
generally aecepted as a standard for specifications of purity of
reagents.
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ACIDITY OF HIDE-POWDER
By F. H. Small

The writer’s attention has been called to a paper appearing
in the February issue of the JournaL by H. Garner Bennett,
M.Sc., in which Mr. Bennett takes occasion to criticize the report
of last year’s committee of the A. L. C. A., which did some work
on the relation between the acidity of the hide-powder used in
making a tannin analysis and the non-tannin value obtained.
Mr. Bennett’s criticisms relate first to the method suggested for
determining the acidity of the hide-powder and second to the
results obtained by the use of hide-powder of different acidities.
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On the first count, Mr. Bennett argues that the committee
were not justified in rejecting! the method proposed by him? for
determining the acidity of hide-powder on the evidence obtained,
inasmuch as they failed to carry out the method as prescribed—
they assuming the titration to be complete before such was the
case. Mr. Bennett is probably correct—the error of the com-
mittee being due to a wrong assumption as to the meaning of
the word ‘‘permanent.”. It was assumed that a pink lasting
fifteen minutes was ‘‘permanent’ in the usual parlance of chem-
istry—an assumption that later work has shown was not war-
ranted. The neutralizing process goes on so slowly as the end-
point is neared that it is necessary to give the word ‘‘permanent”
more nearly its dictionary meaning and understand by it a matter
of hours rather than minutes. When carefully carried out with
this interpretation and with precaution to eliminate the action
of the carbon dioxide of the air, it is possible to secure concordant
and accurate results if the alkali be added in sufficiently small
quantities and the patience of the operator be not exhausted.
A day’s time is usually required, and as stated in the report of the
committee the titration is tedious.

Mr. Bennett next criticizes as follows the alternative indirect
method urged by the committee—*‘if the principle of this modifica-
tion of the author’s method were correct, surely it should be possi-
ble to obtain equally concordant results and a greater accuracy
by using a small excess of alkali.”” The italics are the writer’s.

The indirect method is hardly a modification of Mr. Bennett’s
method as he so mlmlv claims, for, as stated in a report of the
committee, the idea of this method was suggested to the chair-
man in a letter by Mr. Tcas and a method founded on this idea
had been in use in Mr. Teas’ laboratory since 1903 for determining
the acidity of hide-powder.

The point, however, which Mr. Bennett makes regarding the
undesirability of the addition of so large an excess of alkali as
suggested in the report of the committee, is well taken. At the
time of writing the report the experiments of the chairman had
pointed to the conclusion stated, that the results were inde-
pendent of the amount of added alkali, and consequently he felt
safe in advocating the use of an amount of alkali sufficient to

!Journal A. L. C. A, II, p. 348.
*]. 8. C. 1., 1907, p. 455.
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neutralize the acid in .any usable hide-powder. Further and
more extensive experiments, however, have since shown that the
use of a large excess of alkali is undesirable. These later experi-
ments, while showing that the chairman was not wise in his pre-
scription of details, have likewise shown that the indirect method
of titration is much more expeditious than the direct and sus-
ceptible of equal accuracy.

The writer would hardly care to estimate its accuracy by the
procedure suggested by Mr. Bennett using a hide-powder de-
limed with hydrochloric acid, then neutralized with sodium
carbonate, dried, ashed, etc., as this procedure differentiates in
no wise the chlorine that may be present in the hide-powder in
combination as chloride from that in combination as acid. The
fact, however, that the indirect method when used with the
necessary precautions gives the same result as the direct when
also used with the necessary precautions would seem to indicate
that both methods are giving correct results.

The procedure used by the writer in these later experiments
and which he has found to work satisfactorily is as follows: To
5 grams air-dry hide-powder in a stoppered flask, add 75 cc.
water and a measured amount of N/10 alkali which is from
3 to 5 cc. in excess of that required to neutralize the acidity of
the hide-powder. (This may be determined by a rough pre-
liminary test if not already known.) Digest for 6o minutes,
add 1 cc. of phenolphthalein and titrate back the excess of alkali
with N/10 acid, adding the acid cautiously as the end-point is
neared and shaking vigorously after each addition.

The writer feels confident that if Mr. Bennett will take the
trouble to compare on the same hide-powder his direct method
and the indirect method as outlined above, Mr. Bennett must
agree that either will yield a correct result and that the indirect
is much less trouble and gives results in a much shorter time.

In the final choice of a method the writer must confess that
he sees no real call for an appeal to sentiment; that method
which excels in speed and accuracy should be given the pref-
erence and he is perfectly willing to accept as standard the
method which in the judgment of his colleagues best fulfils these
requirements.

On the second count of Mr. Bennett’s indictment there is little
to be said. Mr. Bennett falls back on the comfortable assertion
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that he has ‘‘still no doubt that a higher acidity involves a higher
absorption of non-tannins by hide-powder and hence a more
incorrect result.” This may be satisfying to Mr. Bennett, but
it fails to explain why the contrary was found by all the members
of the A. L. C. A. Committee of last year, a concordance in the
committee which practically eliminates the personal factor as
the cause of the difference. The only conclusion that seems to
the writer deducible from the results so far obtained is that we
still have much to learn.

THE NATURAL DYESTUFFS STILL USED IN LEATHER
MANUFACTURE!
By J. W. Lamb
Logwood

Logwood is, perhaps, the only natural dyewood that the leather
dyer cannot really do without, and will be used in conjunction
with salts of iron for the production of blacks upon leather for
some years to come. It is grown in Jamaica, St. Domingo and
Honduras. There are several kinds of the logwood-producing
tree, differing in both the color of the wood itself and in the
amount of real coloring matter available. The true logwood
tree, from which the best kind of logwood is obtained, is red in
color, other trees being deep blue, pale pink, chocolate, yellow,
and down to white. These latter trees contain little or no color-
ing matter, but, according to Drabble and Nierenstein, contain
between 6 and 7 per cent. of available tannin matter, and these
‘‘bastard”’ logwoods, as they are termed, being practically equiva-
lent in tannin matter to oakwood and chestnut, are recommended
for use in the tannery.

These logwoods are also free from ‘‘phlobaphenes,” which
were the chief cause for the rotting of the East Indian leathers
used for bookbinding.

The coloring matter in true logwood is haematoxylin, which
becomes oxidized to haematein during the process of ‘‘ageing.”

It is sold in the form of logwood chips, logwood extract either
solid or liquid, or ground or crystallized extract.

There are also haematein, hemolin, etc.; crystals which are
logwood extracts prepared and crystallized by special processes.

1 From the Leather Trades Review.
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Logwood chips are seldom employed at the present time, as they
require boiling up several times and for great lengths of time
before any reasonable quantity of coloring matter is extracted.

The logwood crystals or haematein crystals find greater favor
with the leather dyer, as they simply require boiling with water
to dissolve them, and are much more constant in strength. Log-
wood crystals as a rule are about six times as strong as the chips.

I once had occasion to use logwood chips when dyeing some
skins in a factory, thinking to first bottom them with the log-
wood so as to get a fuller depth of shade of brown on dyeing,
but had to give the idea up, as when the logwood, which had been
boiled up for about three hours, was put into the paddle it was not
found sufficient to even color the skins.

The chief use of logwood on leather at the present time is in
the production of blacks, there being no coal-tar black which will
give a good black without using about three times the quantity
of dye to produce the black than would be required to obtain a
commercial shade such as a green or maroon, and it follows that
a black so obtained would be rather expensive, whereas the black
with logwood and iron is cheap.

There are plenty of good black aniline colors and practically
the whole of them give good blacks upon wool when dyed at the
boil, but only dye gray at the temperature at which leather is
dyed at. The higher the temperature at which the coal-tar
dyes are used the better and deeper is the resulting color.

Logwood and iron give a violet black, and to obtain a dead
black it is necessary to add a little fustic to the logwood and a
little copper sulphate to the iron, and these four materials are
almost exclusively used for the production of blacks upon leather
of every description.

When blacks are required upon vegetable tanned leather, such
as levant goats, the skins are drummed in logwood or haematein
crystals at rate of about 4 ounces per dozen, together with %
ounce of fustic extract, for 45 minutes. More coloring power
is obtained by adding % ounce of ammonia, and also helps to
cut the grease if there be any present. One ounce of copperas
and } ounce of copper sulphate previously dissolved is then
added to the drum for not more than two minutes. They are
then well washed up in warm water and the black allowed to
develop by hanging up. Chrome leather can also be dyed black
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as above where no particular colored flesh is required, but as a
general rule the flesh is dyed blue, gray or violet by drumming for
a short time with a little of an aniline color.

The skins are then well struck out and folded or pleated down
the middle so that the flesh is inside, and tray dyed in first a
stronig solution of logwood and fustic, and passed through another
tray containing iron and copper. For the logwood bath 2 pounds
of haematein crystals and 2 ounces of fustic extract and 2 ounces
of ammonia for every 10 gallons are a suitable amount. They are
allowed to remain in this for about five minutes only, and passed
through a solution consisting of 1 pound of copperas and 2 ounces
of copper sulphate, being simply passed twice through this bath
and not allowed to remain in it. They are then washed in hot
water to remove excess of iron, struck out and hung up.

It is also advisable to add a little dissolved soda or ammonia
to the logwood when it is dissolved when blacks are being dyed,
as some logwoods are slightly acid in character and require this
addition of alkali to obtain the maximum amount of coloring
matter. Sufficient should be added to turn the logwood violet
in color. If the logwood and soda or ammonia are boiled to-
gether, the liquor becomes brown and weaker in color.

In the staining of blacks upon heavy leather, the latter is first
given a coat of 5 pounds of haematein crystals and } pound of
fustic, and 4 pound of washing soda for every 10 gallons of stain.
This is well brushed on, and followed by an iron liquor of similar
strength. The excess of iron is then well washed off. If a little
copper sulphate—about one-eighth of the amount of iron used—
be added to the iron liquors, a black is produced which is faster
to light than would be the case if it were omitted.

There are a few basic coal-tar dyes which, when stained upon
leather, give good blacks when used as 1 per cent. solutions, but
they do not give quite so good a black as the logwood and iron,
and are not so fast to rubbing.

Logwood and iron are also the chief ingredients in the mixtures
for the production of blacks upon wool rugs, and are not at all
likely to be ousted by any of the coal-tar blacks, which, as pre-
viously stated, do not dye black when used below the boiling-
point of water.

When logwood is made slightly acid by adding a little formic
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or acetic acid a cheap liquor is made, useful for bottoming skins
to be dyed brown or medium greens.

Four ounces of hematem crystals and 1 ounce of formic acid
per dozen skins are suitable amounts to use for this purpose.
Logwood in this acid condition is also a cheap substitute for
annatto for producing the shade known as ‘‘London Color,”
3 ounces of ‘hematein crystals, 1 ounce of any reddish acid
yellow, such as Indian or Cuba yellow, together with 1 ounce of
acetic acid, being sufficient for 1 gallon of stain.

Upon alum leather logwood produces a very dark blue or
bluish violet, depending upon the amount of alum present, as an
excess of alum tends to produce a redder shade. Logwood is
always used for the blacking of alum leather for gloves, 10 per
cent. of logwood and 2 per cent. of fustic on the drained weight
of the skins generally being taken. The skins when thoroughly
wet down are drummed in this liquor for one hour, being blacked
by passing them through a 1 per cent. solution of an iron salt.
Advantage can be.taken of this property that logwood has of
dyeing blue with alum leather by mordanting any skins that
have to be dyed blues or greens or violets by drumming the
skins with 2 per cent. alum on the wet weight and then with 5
per cent. logwood crystals. By mordanting with tin chloride
instead of alum a purple ground is produced, but the use of tin
upon leather is not to be recommended. Some pretty grays can
be obtained by dyeing with logwood and iron in the same bath,
taking only about one-tenth of the quantity required to dye
blacks.

In works where large quantities of logwood are being used
continuously it is advisable to test every delivery, and this is
best done by having a dye test done. This is carried out as
follows:

A piece of cashmere is mordanted with 3 per cent. potassium
bichromate on the weight of the wool, commencing cold and
raising to the boil during three-quarters of an hour. It is washed
and dyed in the same manner with the logwood, taking 15 per
cent. if for logwood chips, or 24 to 3 per cent. of logwood extract,
when a good black should be obtained in either case.

Logwood extracts as sold to leather manufacturers are liable
to be adulterated with chestnut or any other cheap tanning ex-
tract. This can be detected by adding a solution of tartar emetic
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to the dissolved extract, when, if chestnut is present, a flocculent
precipitate will be formed, pure logwood giving no precipitate.
The use of logwood would be very small in leather factories if
there was no such thing as black leather, as all the colors, blue,
brown, gray, etc., mentioned above can all be easily produced
by means of the coal-tar dyes, although perhaps not quite so
cheap.

Fustic

Fustic is met with in commerce in the form of a solid extract.

It is used in conjunction with logwood for the production of a
dead black, and along with gambier for the mordanting of chrome
leather for browns. It can also be used for bottoming browns
and greens upon vegetable-tanned leathers.

Upon alum leather it dyes a good yellow, and as it contains
very little tannin matter which tightens this class of leather
it is generally used as a bottom for all light yellow gloves. It
is very little used for ordinary purposes of leather dyeing as the
shade produced by fustic can easily be obtained by any of the
reddish acid yellows.

Annatto

The two chief kinds of annatto that come to England are the
Spanish from Brazil and the French from Cayenne. Brazilian
annatto occurs in cakes, and has an agreeable odor, whereas the
Cayenne variety is a soft paste, and smells rather bad. Its
chief use upon leather is for staining the ‘‘London Color,”
which is a pale yellowish brown.

The annatto is diluted with water according to the depth of
shade required, and a little chrysoidine or Orange II. is added.
The staining must be done cold, as if heated at all some of the
many adulterants are liable to be dissolved, and form streaks
on the leather. It stains so evenly cold that even boys can be
trusted with the staining.

A little dissolved soda or borax is generally added to the annatto,

and renders the latter more soluble and redder in colour.
, The same shade can be obtained by using a suitable mixture
of any reddish acid yellow and a little Orange II., but annatto is
likely to be used by stainers for several years, as such. beautiful
level results can be obtained with it, and, unlike saffron, it is
very little dearer than the aniline colors,
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Turmeric, Weld, Persian Berries, Quercilron Bark, Flavin and
Green Ebony

Turmeric is used as a substitute for saffron, and the shades
produced by the remainder are very feeble upon vegetable-tanned
leather, but give good shades upon alum leather. They have
all been practically superseded by the artificial coloring matters.
The best of these vellow dyewoods is Persian berries, which gives
a very good yellowish brown upon alum or alum mordanted
leather, and a good color upon which to dye any glove color.

Flavin is produced by acting upon quercitron bark with sul-
phuric acid, and has about 16 times the coloring power of the
latter. It is by far the strongest and best of the yellow dye-
woods, giving a very good brown shade in conjunction with
alum. With a little tin chloride a brilliant reddish yellow is
produced. Generally these yellow dyewoods give very poor
shades when used alone. With alum leather reddish shades of
yellow are produced, with chrome leather greenish yellows.

The brightest shades that can be obtained with them is upon
leather which has first been treated with a little tin chloride,
and as this substance is detrimental to leather it accounts
why these dyewoods are so seldom used at the present time.

With a little iron in the bath greenish shades of black are
produced. Green ebony is still used upon leather for some un-
accountable reason for greens, as about 10 times the shade pro-
duced with it can be obtained with the same weight of Persian
berries together with a little iron. Green ebony alone does not
dye green but yellow, and to make it dye green a little iron has
to be added.

Brazilwood, Peachwood, Camwood, Barwood, Sanderswood and
Madder

Brazilwood and peachwood are obtained in the form of ex-
tracts, and both, as they dye practically the same color, were
largely used for mordanting chrome leather when the ‘‘ox blood”
shade was required a short time ago. Upon alum leather a
good crimson shade is produced. When a little tin chloride is
added a scarlet similar to cochineal scarlet, but not quite so
bright, is obtained. The whole of the redwoods or natural red
coloring matters are of no use whatever upon ordinary leather
unless the latter be previously treated with some chemical such
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as chrome alum, potash alum, tin chloride or ferrous sulphate.
Camwood, and more especially madder, give very useful shades
upon alum leather.
Orchil or Cudbear

Orchil is generally bought in a liquid condition, and contains
ammonia, and cudbear is orchil liquor evaporated to drymess,
containing no ammonia. Dyeing can be done in either an acid, .
alkaline, or neutral bath, and the latter method is generally
employed for the dyeing of maroons for furniture work. It is
not fast to light, as generally supposed, but goes on to the leather
fairly level. It is generally adulterated with refined logwood
extract, as the pure article is by no means cheap for leather dyers.

Other adulterants are small quantities of magenta and methyl
violet, and there are even on the market solutions of azo dyes
sold as orchil extract or orchil red and containing no real orchil
whatever. The chief use of orchil is in the topping of maroons
after having been dyed and dried out, and in the dyeing of maroons
when a little indigo extract is added. It is better for the leather,
to use cudbear than orchil as the ammonia in the latter is liable
to weaken the grain.

Cochineal is very seldom used upon leather, because to obtain -
the best results the leather should be first treated with a mixture
of stannous and stannic chloride.

A very brilliant scarlet could be obtained in this way because
of the bleaching or clearing effect of the tin salts upon the leather.
Almost, but not quite so brilliant scarlets can be obtained by
means of the coal-tar dyes if the leather be first cleared with
sulphuric acid, then dyed with an acid yellow, and finally with a
mixture of orange and scarlet.

The natural dyewoods are still believed by old-fashioned
dyers to be the best both as regards coloring power and for
obtaining level results, although quite as level results and a
greater variety can be obtained with the artificial coloring
matters if used judicially.

Cutch

Cutch is a solid extract coming from India, and is chiefly used
in England as a ground color.

For the re-tanning of Persians, cutch can with advantage be
used in place of sumac, as it not only contains more tannin
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matter, but also dyes the leather a good brown and so saves dye.
By this means richer and fuller shades can be produced than if
the cutch was omitted. Cutch is also used in the place of log-
wood when staining blacks, and gives a deep dead black very
fast to light.

When dyeing Persians which have been stripped and retanned
with cutch for glacés, the liquor containing the cutch need not be
run off if acid dyestuffs are to be used, and no great harm is done
if a little iron liquor is used for toning the shade.

PROPOSED METHODS FOR THE DETERMINATION OF THE
TOTAL ACIDITY OF TAN LIQUORS '

By H. C. Reed
Method I

The method is based on the precipitation of tannin by an
alcoholic-gelatine solution and titration of the filtrate from the
tanno-gelatine precipitate with standard alkali, using hematein
as an indicator.

The alcoholic-gelatine solution is made by dissolving 10 grams
gelatine in 550 cc. water and making to a liter with g5 per cent.
alcohol. Care must be taken that the solution is neutral to the
hematein. It was found best to neutralize the alcohol and
water-gelatine solution prior to combining. If, upon standing,
the alcoholic-gelatine solution should jellify, slight warming will
be found sufficient to liquefy it.

The hematein should of preference be as pure as possible and a
0.5 per cent. alcohol-water solution (50 per cent. alcohol, 50 per
cent. water) was found convenient. To assure a perfectly clear
solution it is best to filter. It should be made up fresh each day,
as hematein in solution deteriorates rapidly. The amount of
the indicator used cannot be specifically stated as this to a measure
depends upon the color of the solution to be titrated.

The determination is conducted in the following manner:
25 cc. of the unfiltered tan liquor is pipetted into a stoppered
cylinder, graduated to 200 cc. Sufficient of the alcoholic-gelatine
solution is added to produce a well defined flocculent precipitate.
Water is added to bring the whole to 200 cc. and about 15 grams
kaolin added, shaken thoroughly, and allowed to settle.
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The author must here acknowledge his indebtedness to Mr.
Eachus of the Yocum-Eachus Laboratory, for the suggestion
as to settling out the tanno-gelatine precipitate by the aid of
kaolin.

An aliquot portion of the supernatant solution, 25 cc. to 50 cc.,
is diluted to 200 or 250 cc. and titrated with N/10 NaOH, using
the hematein indicator. It is not necessary that the super-
natant solution from the tanno-gelatine precipitate should be
clear, nor is it imperative that there should be an entire absence
of tannin in the solution, as hematein is practically neutral to
tannin. If a clear solution is desired the supernatant solution
can be run through a filter. With many liquors a sufficiently
rapid filtration will be gotten if, after shaking with kaolin, the
whole is thrown upon a filter paper.

The proportion of liquor used for the determination may be
varied. Liquors containing a large amount of tannin will give
better results if less than 25 cc. to 200 cc. are taken, the tanno-
gelatine precipitate being less bulky and settling more rapidly
after the addition of kaolin. If this is done, it is advisable to
pipette larger amounts for titration especially if the liquor is low
in acid. With very weak liquors, on the other hand, larger
amounts may be taken for the determination. With extremely
weak liquors, containing little tannin or color, it is frequently
unnecessary to precipitate with the alcohol-gelatine at all, as
the original liquor sufficiently diluted will titrate well.

It was found that where a water solution of gelatine or salted
solution of gelatine was used, a much bulkier precipitate was
obtained and an appreciable loss of acid resulted. When alcohol
is used there is perhaps a trifling loss of acid.

It was observed that the alcoholic-gelatine solution gave better
precipitation after standing than when freshly made.

The use of hematein as an indicator requires a certain amount
of practice. Hematein titrates acetic acid to a purplish-red,
gallic acid to a red, and lactic acid to a bluish-red, with soda.
In the majority of liquors, the end-point is shown by a change
from the yellow which hematein gives in acid solutions, some-
what reddening towards the completion -of the titration, with a
sudden change to purplish-red at the end-point. It is as stated,
entirely a matter of practice and experience to correctly judge
when the titration is completed, and the hope is expressed that
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the method will not be condemned if the analyst fails immediately
to make successful determinations.

Hematein is affected to a much less degree by salts of gallic
acid in the presence of alkalies than is phenolphthalein. In the
titration of acetic, lactic and gallic acids and their mixtures, it
will give with standard alkali practically the same calculated
acid as will phenolphthalein, perhaps a shade less as it is more
susceptible to alkalies.

Method 11

This method is based on the substitution of a basic dye for the
alcoholic-gelatine solution and  titration of the filtrate with
standard alkali, using the hematein indicator.

The basic dyes found serviceable were lemon-yellow *‘O”
(sold by the Berlin Aniline Works) thioflavine F, methyl violet
and auramine. Others give correct results in acid but the end-
point was not quite so sharp.

It might be presumed that the addition of a basm dye would
effect the liberation of free acid from the dye itself, the base of the
dye precipitating the tannin. Such, however, does not seem to
be the case and apparently very little of the tannin is thrown out
of solution. There is, however, precipitated a considerable
amount of other matters, largely coloring, and, as stated before,
hematein being practically neutral to tannin the estimated acid
is correct. Clear filtrates are always obtainable. If methyl
violet is used, care must be taken that it is not added either in
too great or too little amounts and for this reason the yellow dye,
such as thioflavine F, is more serviceable, as it can safely be
added in excess. However, the author has found that methyl
violet is extremely useful with certain liquors which with a yellow
dye give a green instead of a purplish-red end-point, owing to a
combination of the hematein indicator with the dye. Practice
will enable one to add the methyl violet in correct amount and
with many liquors after filtration and dilution, well-nigh colorless
solutions will be obtained. It was found that with the majority
of liquors by the dye precipitation method, larger amounts could
be titrated than with the alcoholic-gelatine method.

Comparative acid determinations by the charcoal, lime, alco-
holic-gelatine and basic dye methods show close agreement by
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all but the charcoal method. This method is entirely unreliable
and where used according to the official directions, gives, in many
instances, filtrates for titration containing tannin which titrates
as acid with phenolphthalein. If sufficient charcoal is used to
remove all the tannin, much and apparently variable amounts
of acid are lost even with the best charcoal, leaving altogether
out of the question the fact that different lots of charcoal vary
greatly in detannizing, decolorizing and acid-absorbing properties.

The lime method used as Prof. Procter directs, gives good
results with the majority of tan liquors, but the titration is tedious
and consumes much more time than the proposed alcoholic-
gelatine or dye methods.

The author is well aware that hematein is not recommended
as an indicator in the titration of organic acids but nevertheless
he asserts that it has a decided value in the case of tannery liquors.
It might be stated that in addition to hematein, hematoxylin
and brazilin were also tested. The former does not work as
well as hematein, and the brazilin, although the end-point is
sharp, is not of sufficient intensity of color change to make it
serviceable.

It is claimed for the methods that they have the advantage of
rapidity of execution, combined with accuracy. For this reason
they will be found especially valuable in laboratories where a
large number of determinations must be made in a short space of
time.

The author has been making his own hematein and will gladly
furnish samples free of charge to any who desire to examine into
the methods proposed.

Results to prove the accuracy of the methods are included in
the following tables:
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Solutions were made by extraction of fresh oak and hemlock
barks and the acidity determined before and after the addition

of an acid solution containing acetic, lactic and gallic acids.
TaBLE 1.—20 cc. Acip SoLuTION DILUTED TO 200 CC.

Liquor.

Hemlock

N/10 NaOH FoRr 25 cc. TITRATED

Method.

[ Alcoholic
) Gelatine

Dye

Gelatine
Dye

| Lemon-yellow O
( Alcoholic

| Lemon-yellow O

<6 <3 ‘3 rs <8 % cs ts cc. for analysis.
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3.10 2.95
.40
3.55 3.1§
.15
3.10 2.95
.40
3.50 3.10

REQUIRED 3.15 CC.

Actual added acid in
cc. Nj1o NaOH.

3.15

3.15

3-15

Liquors were made from extracts of hemlock, oak, chestnut
and quebracho, and 25 cc. of each diluted to 200 cc. and the acid
determined before and after the addition of a known acid solu-
tion as in Table I.

TaBLE II.—25 cc, Acip SoLUTION DILUTED TO 200 cC. REQUIRED 2.4 cc.
N/10 NaOH For 25 cc. TITRATED

Liquor.

Hemlock

Chestnut

Quebracho

| Violet

f Alcoholic
Gelatine

| Violet
[ Alcoholic

; Gelatine
Dye methyl

| Violet
[ Alcoholic

| Gelatine
Dye methyl

| Violet

) Dye methyl§

] Dye methyli

cc. titrated.

NN N NNN
LN Lnnnnnn

25
25
25
25
25
25
25
25
25
25

Addedacid, cc.

25

25

25

25

25

25

25

cc. of Njio NaOH re-
quired.

N

.30
.15

2
1

4.10
2.20
4

.10

.15

Added acid found in
cc. Nfio NaOH.

2.35

2.30

2.40

2.40

2.30

2.35

Actual added acid in
cc. Njito NaOH.
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NoTE: 25 cc. of a mixture of equal parts of the above hemlock,
oak, chestnut and quebracho liquors with the addition of 25 cec.
of the acid solution gave, by the dye method, using methyl
violet, 3.1 cc. N/1o NaOH for 25 cc. titrated. The average
of the four determinations shown in Table II where the acid was
added is exactly 3.1 cc. N/1o NaOH.

A liquor was made by mixing and diluting hemlock, chestnut,
oak and quebracho extracts, and 25 cc. of the mixed liquor tested
for acid, with and without the addition of a known acid solution
containing acetic, lactic and gallic acids, after dilution to 200 ce.

TaBLE III.—25 cc. Acip SOLUTION DILUTED TO 200 cC. REQUIRED 3.9 cc.
N/10 NaOH FoRr 25 cc. TITRATED

¢ 8 8
9 . T .
o BB
& z % T7
y 3 g %2 32
. 5] o =3 & &>
] g o ’ E= ‘84 ';z.
2 z Y x-S S8 58
2 ¢ P ¢ P 2
Alcoholic ) 25 .80
Gelatine 25 25 4.65 3.85 3.90
Dye 25 1.00
Lemon-yellow O ) 25 25 4.85 3.85 3.90
Dye, methyl 25 1.00
Violet 25 4.90 3.90 3.90

The following table gives results obtained on two tannery
liquors and mixtures of equal parts of each, with various basic
dyes. The figures represent percentages.

TaBLE IV

Method. Liguor  Ligur  ih4
Dye, methyl violet............ e .43 .28 .35
Dye, Lemon-yellow O...................... .42 .27 .35
Dye, methylgreen......................... .42 .27 .35
Dye, thioflavin F.......................... .42 .27 .35
Dye, lemon-yellow Il ...................... .42 .27 .34
Dye, auramine. . .......covveeennneannnnn.. .42 .26 .36
Alcoholic gelatine.......................... .40 .23 .30
Lime (by Procter)......................... .41 .27 .35

In the following table results are shown from determination
of six tannery liquors by the dye method, with varying quantities
of the dye solution, by the alcoholic-gelatine method and the
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lime method of Procter. The dye used was lemon-yellow O in
. 7 per cent. solution and the results are given in percentages.

TABLE V
Dye, Lemon Yellow O. .

Liquor. [ 5cc. 213 cc. 1 ce. :ellc:t‘:glelc Lime.
1 .29 .29 .29 .29 .28 .2§
2 .27 .26 .27 .27 .23 .23
3 .46 .46 .46 .48 .46 .50
4 .59 .59 .60 .61 .60 .47
5 .49 .49 .50 .51 .48 .50
6 .77 .77 .77 .77 .77 .76

NoTE: In the determinations shown in the above table where
the dye was used, 50 cc. of the liquor was taken diluted to 200 cc.
and 25 cc. of the filtrate titrated. A mixture of equal quantities
of the six liquors gave by the dye method, .48 per cent. acid and
the average of all six determined separately by this method is
exactly .48 per cent.

REVIEWS

Contribution to the New International Method of Tanning Analysis. K.
- SCHORLEMMER AND H. SICHLING. Collegium, 1907, 288, 435.—The authors
compared the old filter method with the new shake method and they give the
results of a large number of analyses made by both methods. With pure
liquid quebracho extracts the difference in the percentages of the non-tannins
between the two methods is very slight, increasing slightly with the solid
extracts but is greater when the extract has been chemically treated. This
was particularly shown when mixing pure quebracho extract with different.
amounts of grape sugar and sodium bisulphite. It was noted that with these
extracts and also with mimosa mixed with sulphite, that the residues from the
filter method were colored slightly green and contained small amounts of
chromium oxide. This was not noticed with the shake method, possibly on
account of the residues being intensely colored. Three samples of chestnut
extract from the same manufacturer which appeared from the color f their
foam to be different, gave with the filter method 9.45, 9.40 and 9.55 per cent.
of non-tannins, but showed with the shake method 10.70, 11.60 and 12.05
per cent. of non-tannins, these results being in the same order as the increase
in the color of the extracts. Pine and hemlock extracts showed considerable
differences from the filter method. Solid myrabolam extract, which had
only been taken on account of its high non-tannins, showed a difference of
5.10 per cent., which is not so very high. Gambier showed a remarkable
large difference. The results on a chemically prepared sumac extract showed
some variation similar to a decolorized and sulphited maletto extract. The
difference in the coloration of the chromed hide-powder by mimosa and
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mangrove extracts is very pronounced, especially in the shake method.
With mangrove, which contains a considerable amount of coloring matter,
the differences are greater, with the decolorized mangrove they are not as
large. The differences with oak are very small, valonia being considerably
greater. The results obtained on sapped liquors showed good concordance
and can be considered very useful. An interesting thing to note is that a
chestnut extract gave the same difference between the two methods before
and after addition of grape sugar. This would indicate that an extract con-
taining high non-tannins and to which more non-tannins have been added
does not influence the filter method, the differences remaining constant.
In closing, the authors state that the results show that when using the filter-
bell with the slightly chromed hide-powder.of the German Experiment
Station of Leather Industry good concordant results are obtained but which
show too high tannin, and which are not in accordance with the practical
experience of the tanner. The results of the shake method also show good
concordance and although in this method non-tannins are absorbed, but in
smaller amounts, the method yields more valuable and reliable results and
the authors consider they have proven the same to be the more correct re-
sults,

Japan Leather and Its Manufacture. W. EITNBR. Der Gerber, 1907,
799, 337.—Japan leather resembles alum leather in appearance and is princi-
pally used for articles of clothing, being often preferred in place of the latter
on account of its greater strength, but principally because it does not affect
metals covered with the same when perspiration acts upon it, as is the case
with alum leather, and also preserves the dye well without fading. The
leather is neither tanned with alum nor with any tannin and can simply be
considered prepared raw hide. Mr. Fried Reinhart states that the Japan
leather imported into Europe is produced in a single village called Jacayimura
near the city of Himeji, the total yearly production being 50 to 60,000 sides,
the entire population of the village being occupied in its manufacture. The
hides used for the leather consist principally of Corean and Chinese oxen and
cow hides. The spring and fall is considered the best time for the tanning
and the raw hides are hung in a mountain stream of clear, clean water, called
the Ischakawa, to soak and according to the time of the year and temperature
conditions, they remain there from 1-3 weeks until ready for unhairing.
They are then unhaired and cleaned with a small blunt knife, the sides are
spread out on the ground, salt is strewn upon them, they are allowed to re-
main there from 24-48 hours after which they are slowly dried, exposing
the flesh and grain sides alternately to the sun. The dried sides are then
softened in the water from 10-15 minutes and each side oiled on both sides
with about 200 grams of rape oil, allowing the oil to sbak in. They are then
worked with the knees and again dried in the sun, after which they are again
worked. The dried leather is again softened in the water, which removes
the salt, again slowly dried in the sun, and again worked. This procedure
is continued several times. The length of the tanning is supposed to take
from 2—4 months. As this leather is produced in Jakayimura only the action
of the water of the stream there is believed to be the cause. Leather is
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tanned from start to finish in the open on the stony banks of the stream,
the finishing taking place in the houses of the inhabitants of the village.
Experiments have been made above and below the village to produce the
leather, but without success, which tends to indicate that just at this place
an alum bed is under the river. The author states that samples of this
leather which he obtained contained no tannin and only 5 per cent. of liquid
fat of which about 1.5 per cent. was natural hide fat and the balance a non-
drying vegetable oil which has no tanning property. The leather is con-
sequently only raw hide and also acts as such on boiling, dissolving into
glue, although differing from raw hide by not plumping in water, being less
liable to putrefaction and not becoming like raw hide on drying. The author
states it is a well-known fact that hides which have been sunburnt are diffi-
cult to soften on soaking and sometimes cannot be softened at all. The
author considers this the foundation of the manufacture of Japan leather,
and nothing can be ascribed to the action of the water at the village but
only to the favorable location of the village in regard to sun. Similar con-
ditions of the hide can be produced with alcohol or alcohol-ether or form-
aldehyde, and the author gives the following procedure: The unhaired
and cleaned hides are placed in strong denatured alcohol to which has been
added 5 per cent. on the weight of the hides of castor oil which readily dis-
solves in the same. The hides are allowed to remain there from 4-8 days
and the vessel should be tightly closed in order to prevent the evaporation
of the alcohol. The leather is then taken out and allowed to dry and is then
finished. As alcohol is expensive the above process is of little practical
value. The author has worked out another process for producing this kind
of leather in which the cleaned and unhaired hides are hung in a formaldehyde
solution containing 1 part of formaldehyde in 100 parts of water. After
5 days % part of formaldehyde per 100 parts of water are added and the
hides kept there from 6-8 days longer. By taking out small samples of the
hides and drying the same it can be determined when they are finished.
When finished the hides are rinsed and then wheeled for one hour with a
3 per cent, solution of a neutral oil soap, after which they are washed. In
case it is desired to have the leather very soft, 1-1.5 per cent. of olive or
castor oil is added to the soap solution. The washed leather is dried and -
placed in moist sawdust until sufficiently moist for finishing. In order to
heighten the white color of the leather talcum or white zinc can be applied.
Naturally such leather must be sold by measure and not by weight.

On the New Method of Tannin Analysis. ' Der Ledermarkt, 1907, 99, 8.—
A large number of analyses, comparing the old filter method with the new
shake method, were carried out in the laboratory of the leather works of
Doerr & Reinhart at Worms a. Rh., Germany, and showed that more non-
tannins are absorbed in the old method than in the new method. The firm
states that the results obtained by the old method are worthless to the tanner
and that under no consideration would they buy extracts based on the old
method but would demand guarantee by the new official shake method of
the . AL T C
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The Solution of Extracts. W. EITNER. Der Gerbcr, 1908, pp. 1-2,
15-17, 31—3.—The principal ingredients of quebracho extract may be divided
into tanning and dyeing substances, resins and non-tanning. The most
important component which may be called the light colored tanmnin of que-
bracho is of a reddish-yellow color, easily soluble in cold water and has great
tanning power, penetrating the fibers of the hide. The second compounent
is reddish brown, difficultly soluble in cold water and only completely soluble
at 40° C; it also tans, but acts on the surface of the fibre, having little penetra-
ting power and serves to give body to the leather. It inay be called.the
colored tannin of quebracho. The dyestuffs, which are strongly colored,
first dissolve at 70° C. and therefore cannot act in the tanning process; they
may be used however as filling material between the fibers and inake the
leather stiff and heavier. The resins of quebracho wood are extracted under
pressure at 100° C. upwards; they do not act upon hide fibre but may bhe
deposited in lumps and staius, especially upon the flesh side. The boundary '
between the dyestuffs and resins is not a sharp one.

The ingredients of mangrove extract are much more soluble and do not
deposit on cooling; their tanning power however is much inferior.

The tanunins of myrabolams dissolve easily but it is difficult to obtain
clear extracts because of decumpusition of other bodics present.

Maletto tannin dissolves easily and deposits little on cooling. Added
to quebracho the solubility and tanning power are increased.

The solubility of quebracho extract may be increased by treating the
extract concentrated to 25° Bé. with sodium bisulphite under pressure at
high temperatures up to 150°C. The colored tannins- become soluble in
cold water, lighter in color, but they now resemble the light colored tannins
in their action, penetrating the fiber and no longer rendering the leather
dense.

The less soluble components of extracts, especially quebracho, may also
be rendered more soluble by alkaline treatinent ; the colors become however
darker and the tanning power is lowered.

Easily soluble extracts can also be made by settling and removing the
less soluble material before concentration. This yields a superior but ex-
pensive extract.

A liquid extract may be considered technically soluble if it may be
diluted at will with watcr at 25-30° C. to clear solution. In practice, so-
called cold-soluble solid extracts are dissolved hot, but the diluted solu-
tions should separate little deposit on cooling to 19° C.

Commercial quebracho extracts may be tested in accordance with the
solubility conditions outlined in the first paragraph. The extract is dis-
solved and cooled to the temperature suitable for the particular effect de-
sired, namely, 20° C. for purely tanning ingredicnts, 40° C. for tanning and
swelling, and above 40° C. for merely filling. The author cites a series of
typical analyses of this sort.

Such experiments show that with pure quebracho extract, the greater
part of the sediment separates at temperatures between 20°C. and 40°C.;
this consists exclusively of the colored tannins and may be utilized to give
the leather body and weight by tanning at higher temperatures up to 40° C.
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The resinous ingredients of the extract which are without action in tan-
ning may be utilized in weighing sole leather by the ‘‘burning-in” process
(Einbrennen), where the tanned hide is saturated with the extract up to
75°C.

In practice, quebrachv extract is often used in mixture with others,
especially oak and chestnut-wood extracts; it is thought the solubility ratios
of the quebracho extract are thereby improved.

Solubility determinations are also detailed by the author, showing the
smaller amounts of sediment obtained from chestnut and oak-wood ex-
tracts and also an extensive series of similar experiments with mixtures of the
samne with quebracho extracts. These show that chestnut-wood extract
increases the solubilities of all the ingredients of quebracho while oak-wood
extract increases the solubility only of the easily soluble ingredients, while
that of the resins is decreased. )

Many tanners judge extracts by the amnount of sediment left from solu-
tions. The author points out that adulterated extracts judged in this way
show the most favorable results, while pure quebracho extract gives the
maximum sediinent.

In conclusion, the following practical precepts are deduced. All ex-
tracts, also “cold-soluble,” liquid or solid should be dissolved hot. Mixtures
should be made before solution. Extract solutions for tanning light leathers
should be cooled to 30°C. and settled. The sediment can later be dissolved
by blowing in steam, the solution cooled to 75° C. drawn off from the separated
resin and employed for weighting and filling. The renewal of the vat solu-
tions with fresh extract which has not been settled is not so rational, as it
causes a premature filling of the pores of the hide and arrests the tanning.
It is better to tan with a weak but resin-free liquor which produces inore
uniform results and to finish with stronger extracts if heavy weighted and
stiff leather is desired. The after-tannage can be completed at 62°C., a
temperature which tanned leather will withstand completely.

Analysis of Oak-Wood Extract According to the New Official Method.
JAN JEDLICKA. Collegium, 1908, pp. 14—20.-—A description is given of a
series of comparative tests made upon the product of the Mitrovitz extract
factory.

As a mean of 50 analyses the shaking method gave 1.7 per cent. higher
non-tannins than the filter method (average non-tannins = 17 per cent.).
Two preparations of hide powder were used (I) from Mehuer and Stransky
(I1) from the Freiberg Versuchsanstalt which gave about equal results.

Solubles in Chromed Hide Powder—As a means of 10 blank tests with
pure water according to the new method, both hide powders yielded 1.0
per cent. non-tannins. The author recommends a correction should be
made for solubles in chromed powder, preferably not a constant, but deter-
mined at the timme used, since the amount may change with time. The
storage of non<hromed powder in tin boxes is preferred to that in bottles
with ground stoppers. The solubles above found required in 50 cc. of filtrate
0.3 cc. N/10 AgNO, corresponding to 0.26 per cent. non-tannins (as NaCl).
Attefnpts to more completely wash the chromed powder failed. Parallel
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analyses of extract both with and without a preliminary shaking of the
chromed powder with water gave the same results, showing that the tannin
solutions remove the solubles of the powder as well as pure water.

Influence of Time of Shaking.—Ten experiments showed a mean of 0.6
per cent. increased non-tannins on continuing the shaking to one hour.

Influence of Amount of Chromium.-—The author points out a lapse in the
official formula of 2 grams crystallized chromium chloride to 100 grams of
dry powder; this would give the powder only o.4 per cent. Cr while the com-
mission prescribes for limits 0.5-2.0 per cent. A series of analyses miade
with powders of varying chromium content gave

Non-tannins............. 16.6 15.2 14.9 14.8 14.8
Crove i . 0.4 0.8 1.2 16 2.0

It is, therefore, recommended that a chromium percentage of 1-1.5 be em-
ployed as giving more constant results.

Comparative Tannin Analyses. KARL ScHORLEM:ER. Collegium, 1907,
p- 447.—The author gives the results of parallel aunalyses of various
barks and extracts by the old and the new inethods, the differences being
slight; the new inethod is preferred for its convenience.

The Wattle Industry of Natal. Journal of the Socicty of Arts, 1908,
304.—The black wattle tree was transplanted from Australiu, and when first
introduced iuto Natal there was no idea of its becomning a valuable com-
mercial asset, but its beauty, combined with its quick growth, made it a
particularly desirable trce for ornamental purposes, and with this object in
view its growth was first begun in Natal a little over a quarter of a century
ago. It wnay be taken that the commencement of the cultivation in Natal
of wattle plantations dates from the year 1888. From about that period the
wattle was intelligently and systematically planted and grown, until in 1906
the acreage in wattle plantations in Natal was 80,762 acres, and this acreage
was probably increased in 1907. Wattle bark has now attained to third
place in the list of oversea exports from the colony, and there is every in-
dication of a continued increase in the output. The wattle industry gives a
quick return, heginning about five years after the tree is planted. The tree
needs no replanting, it being a perennial, which the cutting of the first plant-
ing does not interfere with. According to the American Consul at Durban,
39 sample packages were sent to London in 1886, and were followed next
year by 447 packages. The encouraging and satisfactory reports received
from these shipments—which continued to be made in packages until 1896—
gave great confidence in the future of the business, and the plantations in-
creased their production considerably. From this modest beginning the
output and shipments increased gradually until 1895, when 57,666 packages
were shipped. The industry passed through its experimental stages during
this period, in which was shipped a total of 168,193 packages, valued at
£60,000. There were shipped in 1896 3,378 tons, in 189S 9,427 tons, and
in 1902 35,537 tons. In 190y the shipments were valued at (91,000, in
1905 at £100,000, and in 1906 ut £%9,000. For the ten months ended Octo-
ber, 1907, they were valued at £125,000. The trees are felled and stripped
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of their bark gradually after they are five years old. Complete felling will

probably take place when the trees are ten years old. The average yield is

estimated at half a ton per acre each year. In addition to the bark the wood

is valuable when there is a demand for this kind of timber. The cutting

must take place when the sap is up, which is between January and August

The bark is then stripped from the entire tree, extending to all limbs of two

inches in diameter. The bark in this form is dried; many plantations have

large sheds in which to dry it, though sometimes, when the weather is fine,

it is dried in the open. When it has become dry—which should occur after

twenty or twenty-five days—-it is prepared for market, by being ground,

cut, or shredded into small bits. It is then packed in bags of about two

hundred pounds each, and is ready for export. To prospective buyers a

word of warning is, says the Consul, necessary, because soine fariners do not

take the proper care in curing their bark, and when it reaches the European

market it is dark, mildewed, and otherwise dumaged; and it has bLeen said

that some unscrupulous persons have at times mixed other barks with the

wattle. The destination of the bark exported from Natal in the year 1906 was _
as follows, the countries being given in the order of their importance from the

point of view of consumption: United Kingdom, Germany, Russia, Austria,

Belgium and Mauritius. The quality of the wattle grown in Natal is equal to

that produced anywhere, and analyses have shown it to contain as much

as jo per cent. of tannin. At the present time there seems to be no serious

competitor to Natal wattle bark, its cultivated and increasing supplies going

far to meet the naturally grown and diminishing supplies from the original

home of the tree. In the districts of Griqualand and Pondoland in Cape

Colony, cultivation of the wattle has been systematically undertaken, but .
the adaptability of those districts to its growth has not yet been proved.
In German East Africa experimental tests have also been made, and bark
from there, upon being analyzed at Hamburg, has shown from 27-41 per
cent. of tannin.

PATENTS

Bark-Peeler: U. S. Patent No. 875,849 to G. R. RisHEL and E. H. WyYKOFF,
Alexandria, Pa. An improved bark-spud, or tool for removing bark from
trees.

Process of Manufacturing Condensation Products from Tannin, Formal-
dehyde, and Aromatic Monohydroxyl Compounds: U. S. Patent No. 876,311 to
H. HIiLDEBRANDT, Halle, Germany. A process for manufacturing the above
products, as for example the condensation product of thymol with formal-
dehyde and tannin, which product -is soluble in water, soluble in alcohol, solu-
ble in alkali, and melts with decomposition at about 235° C. The method
claimed for making this specific product, is to mix an alcoholic solution of
thymol with an aqueous tannin solution, in substantially molecular proportions,
adding 40% formaldehyde largely in excess of the theoretical quantity; pour
the mixture thus obtained into a great excess of concentrated hydrochloric
acid, separating the precipitate formed, and then wash and dry the precipitate.
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Process of Tanning: U. S. Patent No. 876,583 to G. H. PENDLETON, Busch,
Oklahoma. The hides are prepared in the beam house as usual, and then
given a bath in an alkaline solution of gum gambier. After a period, gum
arabic, oil of hops, and extract of wild-cherry are added to the bath. The
hides remain in this mixture until tanning is complete.

Gage for Skiving Machines: U. S. Patent No. 876,772 to M. CAVANAGH, New
York, N. Y.

Art of Finishing Surfaces of Heels, Soles, Etc.: U. S. Patent No. 876,861 to
W. W. CROOKER, Lynn, Mass. Consists in applying a preliminary coating
containing wax in emulsion and an alkaline solution of coloring matter, and
then applying a finishing coating containing alcohol and other ingredients to
make the finished surface waterproof and strengthen the color.

Process of Tanning Hides and Skins: U. S. Patent No. 877,341 to J. INouYE
and T. Docura Kawakami, Japan. A preparatory treatment of a bath com-
posed of a solution of ferrous sulphate, potassium nitrate and potassium bi-
chromate.

Process for Making Vegetable Extracts: U.S. Patent No. 877,660 to ]J.
MEIKLE, Glasgow, Scotland. A continuous process of obtaining extracts from
vegetable matters, consisting in evaporating a solution of extract in a vacuum,
drawing under a vacuum the vapors from the solution through said matters
so as to cause the vapors to condense thereon, drawing off by suction a frac-
tion of the condensed vapors containing fresh extract in solution, and forcing
the condensate to flow under the action of air pressure to rejoin the first-men-
tioned solution.

Manufactured Leather: U.S. Patent No. 878,485 to A. W. Casg, Highland
Park, Conn. A sheet of leather board formed from leather pulp material,
and after being formed and dried treated to a bath including rosin and heated
mineral oil.

Process of Decolorizing Tannic Extracts: U. S. Patent No. 878,618 to L. Du-
FOUR, Genoa, Italy. A process of decolorizing extracts, which consists in add-
ing thereto a reducing agent comprising in separate combinations the sulphu-
rous acid radical and the phosphorous acid radical, said reducing agent being
associated with formaldehyde, adding thereto an acid capable of displacing
the said radicals and heating the mixture.
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THE ACIDITY OF TAN LIQUORS

By J. W. Phelan and P. S. Fiske .

The methods now in general use for the determination of the
acidity of tan liquors (the official or bone-black method, the
gelatin method, and the quinine method) are not entirely satis-
factory, nor are the results obtained by the different processes
concordant. Believing that the method ordinarily employed
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to determine carbon dioxide in carbonates could be so modi-
fied as to be available for determining this acidity, the follow-
ing procedure has been devised and tested:

50 cc. of the liquor are placed in the 150 cc. extraction flask
“A” with 2 grams of calcium carbonate. The mixture is then
boiled, the pinch-cock ‘B’ being closed, and the water vapor
and carbon dioxide evolved pass through the condenser “C,”

where the steam condenses, then through the two drying tubes
“D” and “E,” containing calcium chloride and sulphuric acid,
respectively, which remove the last traces of the water vapor.
Finally, the carbon dioxide remaining, passes into the two soda-
lime tubes “1” and ‘2’ where it is absorbed.

The end of the inlet tube in “A’ is turned up to prevent the
cscape of bubbles of carbon dioxide. Silver sulphate is added
to the sulphuric acid in the drving tube to prevent the carry-
ing over of any hydrogen chloride gas formed in the calcium
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chloride. The best form of absorption tubes for the purpose
are those provided with ground glass stop-cocks. These con-
tain, in the arm farthest from the apparatus, a layer of calcium
chloride about 1 inch long, to absorb any water formed by
the action of carbon dioxide on the soda-lime. The calcium
chloride tubes and all soda-lime tubes are provided with cotton
plugs at both ends to prevent the mechanical carrying away
of fine particles.

When the mixture in the flask has been boiled a sufficient
length of time (this was found to be five minutes) the lamp is
removed, pinch-cock ‘B’ opened, and suction attached at “F.”
The air drawn in passes through the soda-lime tube “G,” where
all carbon dioxide is removed, bubbles through the liquid in
the flask, and sweeps all the carbon dioxide remaining in the
flask and drying tubes into the absorption tubes. These tubes
are then removed, allowed to stand in the balance case twenty
minutes, weighed, and the increase in weight reduced to per
cent. of acid, as acetic, by multiplying by the factor 5.454.
2HC,H,0,:CO, = 120:44. As only 50 cc. were used this be-
comes 120:22 = §5.4521I.

To determine the general accuracy of the method, and de-
tect possible sources of error, blank tests were run as follows:
. (1) The change in weight of the two soda-lime tubes when
100 cc. of water was boiled in a flask for thirty minutes, and the
current of air drawn through for thirty minutes more, was noted.
The average change in weight was found to be less than o.o01,
and the actual difference in weights of the two tubes after a
series of seven tests was only o.0013. This seems to indicate
that for a run of one hour (more than twice the time subse-
quently used in the analysis of yard liquors) the error should
not be more than o.0o1. As the tubes could not under ordinary
conditions be weighed to an accuracy of more than o.0005 this
error is unimportant.

(2) A set of potash bulbs was substituted for the soda-lime
tubes, but the results were less satisfactory, and the manipula-
tion more difficult. On six tests the bulbs changed on the aver-
age o.0015. When, in two cases, a soda-lime tube was added
beyond the bulb, it gained in one case 0.0003 and in the other
nothing. '

(3) 2 grams of pure calcium carbonate were added to the water
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and the mixture treated as before. The total gain was o.0012.

(4) 50 cc. of a standard solution of a mixture of lactic and
acetic acids were added to 2 grams of calcium carbonate. This
acid was standardized against decinormal sodium hydroxide,
which had been accurately standardized against oxalic acid.
The factor of the mixed acids was found to be 0.0727 N. Hence,
50 cc. would be equivalent to 0.0727 X1.1 or 0.0800 gram of
carbon dioxide. Calculated as acetic acid the acidity of this
solution was 0.436 per cent. The following results were ob-
tained:

TABLE I
Time. Weight of carbon dioxide.
No. Boiled, Air, Tube 1. Tube 2, Total. Per cent. Percent.
min. min, of acid. theoretical.
b ¢ 25 30 0.0781 0.0016 0.0797 0.435 99.6
2 27 0.0782 0.0010 0.0792 0.432 99.0
3 25 63 0.0765 0.0017 ©0.0782 0.427 97.8
4 10 21 0.0793 0.0002 0.0795 0.433 99.4
5 10 20 0.0771 0.0009 0.0780 0.425 97.4
6 10 20 0.0401 0.0394 0.0795 0.434 99.4

Average per cent. of acid 0.431
Average per cent. of theoretical 98.7

It should be noted that No. 6 shows that an accurate result
is obtained even when one tube is nearly exhausted.

Another solution of mixed acids subsequently prepared, and
standardized as above, gave the following results: (The fac-
tor in this case was 0.0739 N and the equivalent weight of car-
bon dioxide was 0.0813. The acidity of this solution was 0.443
per cent.)

TaBLE II
Time. Weight of carbon dioxide.
No. Boiled, Alr,ﬁ Tube 1. Tube 2. Total. Per cent. Per cent. of
min. min. of acid.  theoretical.
1 5 20 0.0795 0.0006 0.0801 0.437 98.5
2 5 20 0.0798 0.0000 0.0798 0.435 98.1
Average per cent. of acid .436

Average per cent. of theoretical 98.3
(5) 50 cc. of acid were treated with 2 grams of calcium car-

-
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bonate in the cold and air was drawn through for about one hour.
The weight of carbon dioxide obtained was only 0.0073, or nine
per cent. of the whole.

From the results of these tests it was evident: (1) that an
accuracy in weighing greater than o.0o1 could not be expected;
(2) that the best method for absorbing the carbon dioxide was
by the use of two soda-lime tubes; (3) that practically no car-
bon dioxide was given off from a solution of calcium carbonate
under these conditions; (4) that calcium carbonate . treated
with acid in the cold evolved carbon dioxide so slowly that it
was possible to add the acid to the carbonate, before connect-
ing the flask to the rest of the apparatus, without introducing
any error through loss of carbon dioxide, and that for the same
reason the solutions must be boiled to obtain the carbon dioxide
quantitatively; (5) that the time of this boiling could be reduced
to five minutes, and that it was unnecessary to draw air through
for more than twenty minutes. Doubtless, the carbon dioxide
would have been drawn out more readily if air had been bubbled
through during the boiling, and in every case where the boil-
ing lasted more than ten minutes, suction was attached at the
end of this time. During the first ten minutes, however, the
frothing of the liquid, and the unequal pressure, owing to rapid
and irregular liberation of carbon dioxide, rendered it incon-
venient to have the pinch-cock ‘“B” open.

Samples of yard liquors were obtained and tested, with the
results shown below. These liquors were analyzed at the tan-
nery by the gelatin method, and these results also are given
in the table. In each case 50 cc. of the liquor and 2 grams of
calcium carbonate were used. -

TaBLg IIL
Time.
————— .
No. Boiled, Air, Weight of Per cent. Per cent. by
min, min, carbon dioxide. as acetic. gelatin method.
1 10 20 0.0401 0.219 0.2
10 20 0.0378 0.206 25
10 ’ 20 0.0695 0.379
2{ 12 18 0.0677 0.369 0.43
10 20 0.0726 0.396
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TABLE III (Continued)

Time.
No. Boiled, Air, Weight of Per cent. * Per cent. by
min. min, carbon dioxide, as acetic. gelatin method
11 20 0.0628 0.342
31{ 10 20 0.0643 0.3501 0.42
10 20 0.0657 0.358]
'5 20 0.0616 0.336
5 20 0.0617 0.337
4
10 20 0.0691 0.377 ©-40
10 20 0.0689 0.376
5 20 0.6497 0.271
51l s 20 0.0462 0.252} 0.263
5 20 0.0471 0.257
6 [ 5 20 0.0533 0.291} 0.436
5 23 0.0550 0.300
7{ 5 20 0.0546 .29 } 0.461
5 21 0.0533 0.291
5 20 0.0850 0.464
8[ 5 20 0.0735 o. 401] 0.486
5 20 0.0792 0.432
5 20 0.1280 0.698
9’ 5 20 0.1204 0.657} 0.507
5 20 0.1234 0.673

It is seen that the results are in each case, except No. 9, lower
than those obtained by the gelatin method by at least 5 per cent.,
which is apparently more than the limit of error of this process.
Further, it is seen that a reduction in the time of boiling from
ten minutes to five minutes brings about (No. 4) a reduction
of 11 per cent. in the weight of carbon dioxide obtained. The
corresponding reduction when pure acid was used is shown by
Tables I and II to have been only 0.4 per cent., while a reduc-
tion of time from twenty-five minutes to ten minutes gave only
0.3 per cent. less; hence, it appears that since five minutes boil-
ing is sufficient to allow the free acid to liberate more than 98
per cent. of the equivalent weight of carbon dioxide, the increase
obtained on further boiling must be carbon dioxide set free
by acids formed in the breaking down of the tannin, or some
other constituent of the liquor.
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The following tests were next made to determine whether
this breaking down really occurs in a case of tannin and also
to determine if it increased proportlonately with the length of
time of the boiling.

(1) A sample of pure tannin was boiled with 100 cc. of water
with the following result:

TaBLE 1V
Time.
Boiled, Air, Weight of tannin. Weight of
min. min. carbon dioxide.
30 30 0.2551 0.0031

This seems to show that small quantities of carbon dioxide
are liberated by the decomposition of tannin. To find out
whether the tannins reacted with the carbonate to liberate
carbon dioxide, four samples of pure tannin, weighing each
about o.25 gram, and one sample of solid extract were added
to 50 cc. of water and 2 grams of calcium carbonate and boiled
for one-half an hour with these results. (In the fifth column
is given the acid equivalent of the tannin calculated as acetic.)

TaBLE V
Time,
———— e,
Boiled, Air, Wt. of tannin. Wt. of carbon Per cent.
min. min. dioxide. of acid.
30 30 0.2536 0.0273 59
30 15 0.2536 0.0245 53
30 30 0.2541 0.0243 52
30 30 0.2545 0.0261 56
28 32 0.5037 (extract) 0.0084 9

(3) A sample of extract was heated with 50 cc. of water and
2 grams of calcium carbonate repeatedly, air being drawn through
each time, in order to study roughly the progress of the decom-
position. The sample was allowed to stand for some time in
the cold between weighings as indicated in the first column.

TaBLE VI
Time.
Standing, Boiled, Air, Wt. of extract. Wt. of carbon

hrs. min. min. dioxide.
45 22 0.5086 0.0111
18 74 13 0.0073
6/ 31 15 ) 0.0034
19 45 45 0.0032
3 44 58 0.0045
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Hence, it is evident that the decomposition proceeds rapidly
with heat. This conclusion was confirmed by the following
titrations of pure tannin with decinormal sodium hydroxide.
In each case an excess of alkali was added and the solution
finally neutralized with decinormal hydrochloric acid, with
litmus as an indicator.

TaBLE VII
Wt. tannin. Time l;oiled, NaOH. HCI. Excess NaOH.
min.
0.2529 12.84 12.14 0.70
0.2522 30 41.45 29.15 12.30
0.2551 45 50.19 30.43 19.76

(4) To determine whether this decomposition continues rapidly
after the mixture has been cooled, a solution of about o.25
gram of tannin in 50 cc. of water, with 2 grams of calcium car-
bonate, was heated thirty minutes, air was drawn through for
thirty minutes, and the tube was weighed; air was drawn through
again, this time for twenty minutes, and a second weight taken;
air was again drawn through for twenty minutes and a third
weight taken. Another sample was similarly treated, except
that it was allowed to stand one day between the first and sec-
ond weighings, and four days between the second and third.

TaBLE VIII
Time,
Standing, Boiled, Air, Total per cent.

hrs. min, min. Wt. tannin. Wt. COs. ofacid as acetic.

30 30 0.2545 0.0264 57
38 20 : 0.0014 60
29 20 0.0006 61

30 30 0.2592 0.0265 56
18 40 0.0078 72
96 31 0.0126 99

Hence the decomposition does go on in the cold, although
but slowly.

These tests demonstrate that the error introduced by boil-
ing a solution of tannin, or by allowing such a solution to stand
for any great length of time is considerable. To determine
the extent of error introduced in this process by ten minutes
and also by five minutes boiling, with varying percentages of
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tannin, liquors of known constitution were prepared of s0 cc.
of the mixed lactic and acetic acids and varying amounts of
tannin. The acid in these was determined with the following
results:

TaBLE IX
Time: Boiled, romin. Air, 20 min.
Per cent. of Wt. of COs. Wt. COgdue Excess wt. of
tannin. to acid. carbon dioxide.
2 0.1406 0.0800 0.0606
2 0.1377 0.0577
4 0.1806 0.1006
4 * 0.2254 0.1454
TaBLgE X
Time: Boiled, smin. Air, 20 min.
Per cent, of Wt. COg due Excess wt. of
tannin. Wt. of COq. to acid. carbon dioxide.
1 0.1044 0.0813 0.0231
1 0.1070 0.0257
1 0.1101 0.0288
2 0.1313 0.0500
2 0.1331 0.0518
3 0.1413 0.0600
3 0.1464 0.0651
3 0.1439 0.0626
4 0.1581 0.0768
4 0.1631 0.0818
4 0.1653 0.0840

The results show that in the analysis of tan liquors over ¢8
per cent. of the total acidity may be obtained by this method
(Tables I and II). The results in the presence of tannin are
nevertheless too high, due to the reaction between the tannins
and the carbonates and this error varies with the percentage
of tannin. Since the liquors highest in tannin contain also
the largest per cent. of acid, the error due to the breaking down
of tannin is less important than it otherwise would be. It tends
to make the results too high by a constant factor; that is, the
increase is proportionately greater as the true value of the acid
increases. The results, although inaccurate, bear the correct
relation to each other.

As these results are concordant with those obtained with the
gelatin method, no doubt this method also includes the acidity
due to the tannins. Experiments showed that sodium hydrox-
ide was used up in the same general proportion that carbon
dioxide was liberated.
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In spite of the errors to which this method is undeniably sub-
ject, the following advantages can fairly be claimed:

There is no chance for the absorption of acid by bone-black,
no loss of acid in the precipitate, no uncertainty of the end-point
as in the quinine method, no tedious filtration of a gelatin pre-
cipitate.

NOTE ON THE DETERMINATION OF GLUCOSE IN LEATHER
By F. P. Veitch

In the determination of glucose in leather the provisional
method of the A. L. C. A. directs that 400 cc. of the leather ex-
tract, which has been freed from tannin with lead acetate and
excess of lead removed, be concentrated by boiling for two hours
with the addition of 5 cc. of concentrated hydrochloric acid
to a volume of about go cc., neutralized, filtered, made to a vol-
ume of 100 cc. and dextrose determined in an aliquot portion
by the reduction of Allihn’s Fehling solution. This procedure
gives low results, as at this concentration a small quantity of
dextrose is destroyed, amounting in some cases to as much as
5 milligrams. After much experimenting the following pro-
cedure was found to be rapid of execution and to give accurate
results. An aliquot portion of the aqueous extract, represent-
ing from 2 '/,to 5 grams of leather, is treated with 25 cc. of basic
lead acetate solution, filtered, and excess of lead removed with
anhydrous sodium carbonate or potassium sulphate. A por-
tion of the solution equivalent to 2 to 4 grams of leather is
boiled down with the addition of 5 cc. concentrated hydrochloric
acid to a volume of 175 cc. to 190 cc., and the boiling continued
for two hours under a reflex condenser, or inan open flask, keep-
ing the volume of solution between 175 cc. and 190 cc. The
liquid is then cooled, neutralized, transferred to a 200 cc. flask
(filtered if necessary), made to volume, and an aliquot portion
treated with Fehling solution in the usual way. The copper
oxide must be thoroughly washed with hot water to insure the
removal of alkali. If analiquot portion of 100 cc. of the sugar solu-
tion be taken for reduction, thus making the volume of solution in
which the reduction takes place 160 cc. instead of the prescribed
145 cc., the results in terms of dextrose are from .02 per cent.
to .10 per cent. low.
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REVIEWS

The Determination of Moisture in Degras. W. FaHRION. Collegium,
1908, pp. 21-2.—The author, who claims to have first published the crucible
method cited by Alden (THIS JOURNAL, 1907, p. 12) from Procter’s Labor-
atory Book, denies that drying with sand is more accurate, but is prone
rather to give too high results, because of decomposition of the oil from the
prolonged heating. With practice there is no difficulty in determining
the end-point with the crucible method, especially if the novice first prac-
tice with dried sod oil to which a known weight of water has been added.

Some Colloid Oxides as Tanning Agents. Dr. LUPPO-CRAMER. Zeit.
f. Chem. u. Ind. d. Kolloide, 1907, through Collegium, 1908, pp 24-6, 29-30.
—The chemical reaction in the tanning of gelatine in the following cases
is regarded as a hydrolysis of the metallic salts brought about by the gelatine.
A'coagulated gelatine film on a glass plate from a 10 per cent. solution made -
alkaline, on immersion in a silver nitrate bath becomes insoluble in boil-
ing water; it is necessary, however, for the tanning of the gelatine that the
silver salt be in excess. The tanning action of a colloidal solution of silver
superoxide is still more marked; this solution is prep.ated by the action of
ammonium persulphate on silver salts. The oxides of copper and mercury
behave similarly, the product from mercuric salts being an extremely hard
insoluble gelatine film. A discussion follows of the chemistry of silver al-
bumen process of photography.

Reply to J. Jedlicka’s Criticism of the Official Method of Tannin Analysis.
H. R. ProcTER. Collegium, 1908, pp. 51-2.—The writer agrees with Jed-
licka in the experimental results and assumes the responsibility for the in-
adequate prescription of chromium salt in the official formula, this being
an oversight. He does not believe, however, that higher chroming is de-
sirable and would prefer the general limits to be altered to o.1-1.0 per cent.
Higher chroming necessitates the use of more solution and prolongs the
washing; it would also increase absorption of non-tans, giving results even
higher than those of the filter-bell with chromed powder which have been
shown to be too high. In washing, it is essential after squeezing the pow-
der, to mix well with fresh water and allow to stand 5 minutes before sec-
ond squeezing.

The Colors Imparted to Leather by Vegetable Dyes. JOHANNES
PAESSLER, Gerber Zeitung, 1907, through Collegium, 1908, pp. 48-51.—
Most natural dye-stuffs give leather a characteristic brown color of in-
numerable tones. In many cases these colors are affected by light, gener-
ally darkening. The effect most desired is a permanent light color, not
only as a matter of fashion, but also as being best suited for further dyeing.
In the Versuchsanstalt fiir Leder Industrie a series of experiments were made
for comparison of the colors produced on leather by various tanning mate-
rials. The carefully tanned samples of grain splits were preserved in tripli-
cate for 2 months, (1) in the dark, (2) in northern exposure to diffused day-
light, (3) in full southern exposure. The colors were then measured by the
Lovibond tintometer as first proposed by Procter and Parker (J. S. C. I.,
1895). ‘The colors are analyzed as compounded of the three fundamental
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colors—red, yellow and blue—these three components being numerically
rated. The numbers show the intensity and their ratios the color shades.
A table of such colorimetric measurements is given for 21 samples. The
results show essential differences; with the leathers not exposed to light,
the lightest shades are furnished by gambier, sumac, sumac extract and
algarobilla; the darkest and also reddest, by mangrove bark; the others are
intermediate, in order from light to dark, myrabolams, valonia, oak-galls,
quebracho extract (cold soluble), divi-divi, fir bark, quebracho extract (reg-
ular), mimosa bark, chestnut-wood extract, mallet bark, quebracho wood.
Great differences in color also prevail; with sumac and gambier the pri-
mary tones are nearly equal, producing a neutral color, suitable for leather
employed for bright dyes; with algarobilla, yellow preponderates; yellow
to yellowish brown are given by divi-divi, oak bark, fir bark, mallet bark;
light reddish to reddish brown by mimosa and quebracho extract and a de-
cided red-brown by mangrqove. The samples exposed to light showed an
increased intensity in color, especially in the red tones. The light colors
produced by sumac and gambier are changed the least. The shades pro-
duced by oak and fir barks deepen considerably without change of color.
With mimosa bark, mallet bark and quebracho, the shade is not only deeper,
but redder, a result not generally desirable. Quebracho extract shows
less change than the wood itself. The author expects to extend this line
of investigation to the results produced by the mixtures practically used.

The New Method of Tannin Analysis. Ledermarkt., 1908.—The union
of German Dye and Extract Manufacturers in an open letter declare the
new official method to be less reliable than the old. Comparative analyses
are quoted of duplicate samples sent out to various laboratories showing
greater variations by the shake-method.

Employment of Diastafor for Softening Hard Hides. Deutsch. Farb.
Zt., through Gerber-Ztg., 1908.—The hides are softened !/, hour in a soap-
bath to! which some soda and tetrapol have been added. After thorough
washing -and rinsing, the hides are pressed and left over night (12 hours)
in a solution of !/, kilo diastafor in 30 liters distilled water. They are then
pressed and the liquor preserved for re-use, requiring a renewal of half the
quantity of diastafor. The hides are then dried slowly at a gentle heat.
The sulphuring of white hides is safest after a diastafor treatment. After
sulphuring, the hides should not¥again be placed in water. The sulphur
odor is best removed by airing. During drying the hides must be well
worked on the leather side with a hard tool. A subsequent washing with
benzene is not permissible.

Hop Tannin. H. C. CHAPMAN. J. Inst. Brewing, 1907, 13, 646—652.—
The tannin is precipitated by a saturated solution of cinchonine sulphate,
filtered through asbestos"mat in a Gooch crucible, and dried. Tests on pure
gallotannic acid gave nearly theoretical results and were almost identical
with those from similar tests on hop tannin.
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Method of Making Leather Tires. U. S. Patent No. 880,371 to R. J.
ELLEDGE, Los Angeles, Cal.—A mechanical process of forming leather into
the shape required for tires.

Process for the Manufacture of a Leather Substitute: PLunpErR and
PoLLok. French Patent, 380,041.—Leather shavings are treated with
an adhesive mixture prepared from the following materials: Oleic acid
and colophony, equal parts, are melted together, and two parts of this mix-
ture are added to a solution of one part casein, in five parts water. The
whole mass is made into a paste, pressed into plates and dried.

Russia Leather, and a Method of Manufacture Thereof: J. W. and W.
C. DunN, London. English Patent No. 13,475.—After the hides are de-
greased and shaved to desired thickness, they are retanned in a suitable
material and dyed. They are then placed between ‘crust” Russia hides
to restore the ‘‘scent,” and are finished in a similar manner to goat-skins
for moroccos.

Art of Converting Hides or Skins into Leather: U. S. Patent No. 881,246 to
A. E. KELK, Louisville, Kentucky.—The hides or skins are subjected to a
bath in a solution of nicotin, and the contact prolonged until the hair is
loosened.

Vacuum Pan: U. S. Patent No. 881,351 to A. P. SMITH, Phila., Pa.—An
improved vacuum pan permitting of uniform distribution of the heating
agent in the steam drums.

Leather-Rolling Press: U. S. Patent No. 882,033 to C. Voss, Neumuunster,
Germany.—An improved leather-rolling machine.

Evaporator: U. S. Patent No. 882,043 to E. ZAREMBA, Chicago, Ill.—An
evaporator having steam chests at opposite sides, connected by a group of
horizontal tubes, so arranged as to improve the circulation of the liquid
being evaporated.

Process for the Extraction of Glue from Mineral-Dressed or Chrome-Tanned

Leather: U. S. Patent No. 882,481 to A. R. WEIss, Jr., Hilchenbach, Ger-

. many.—A process for extracting glue from mineral-dressed and chrome-

tanned leather, consisting in treating the leather with hydroxide of the light

metals and then boiling it with alkaline salts of the light metals at tempera-
tures up to 125° C. till the glue is isolated.

Process for Making Leather-Dressing from Sapped or Exhausted Tanning
Liquors: U. S. Patent No. 882,489 to G. W. CHILDS, New York.—A process
of treating sapped organic tanning liquors containing mineral acid impuri-
ties, by neutralizing or precipitating the mineral impurities, and then con-
centrating the purified liquors.

Process of Making Liquid Leather-Dressing from Tanning Liquors: U. S.
Patent No. 882,490 to G. W. CHILDS, New York.—A process consisting in
mixing waste organic tanning liquors with active organic tanning liquors,
and concentrating the mixture until it is of from 1.05 to 1.3 specific gravity.
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THE TECHNICAL EXAMINATION OF TANNING
MATERIALS AND LIQUORS.
By Rowland A. Earp

The present system of examining tanning materials or liquors
is confined to the determination of the percentage of tan, of solu-
ble non-tan, or insoluble matter, and of water, together with a
measurement of the color. In addition to these determinations,
in special cases there are also measurements made of the inor-
ganic matter of the sample, and, in extracts, measurements of
sulphites and adulterants. The present article has nothing to do
with the matter of adulterants, except in a secondary sense.

The measurement of tannin may be said to have reached a
fairly satisfactory standard of reliability and uniformity, for the
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attention that has been given to means for doing this has been
very great. But although a reliable and uniform test of tanning
materials as regards their tannin content is desirable, there are
many other tanning properties of equal importance with their
strength of tan, which it is equally desirable that attention should
be given to, and which are equally capable of being expressed
numerically in analytical reports.

Nor is the difficulty of determining these other factors is-
superably great, and it seems a pity that years of valuable time
should be occupied in researches which have for their object
the decision of such questions as whether the shake or the filter-
bell method is the better, or whether hide-powder should be
chromed or not, or in which way it should be chromed. But
when a convocation of chemists begins to gravely discuss the
question as to whether a certain liquor is clear or not, and such
similar minutiz of procedure in chemical manipulation, the ap-
plication of their energies to such hair-splitting problems leads
one to think that the outlook on the part of the chemists is al-
together too confined. But can it be true that the chemist
looks no further than the mere determination of the percentage
by weight of the tan ? If that is the whole extent of the out-
look for chemists, then chemists are going to have a very poor
time of it. After all, it is the tanner who makes the money and
not the chemist, and if all the information which the chemist
can supply to the tanner is the strength of tan in any sample,
then the chemist must expect to have a very small share of

“the tanner’s profits. And yet the only item of real value in an
analysis of the present day is the percentage of tan and non-
tan.

As one of the fraternity, and one who would prefer to live
rather than to starve, the writer wishes to indicate that there
are properties of materials and liquors other than the mere per-
centage of tan and of non-tan which, if expressed in reports,
would give these a much higher value in the opinion of the
tanner. He wishes also to make tanners realize this, so that
they may ask from chemists much more information than they
now do with regard to the comparative values and intrinsic
qualities of materials and liquors.

Take, for instance, a new tanning material, the effects of
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which in the yard the tanner knows nothing about. The knowl-
edge of the strength of the tan is of little help in judging how to
use the material. The tanner has to find that out by expensive
and hazardous trials in the tannery, which by means of a more
complete laboratory report, would be rendered far less tentative
and risky. It may be said that a new material does not make
its appearance every day, and that the present materials are
understood sufficiently well; but neither the former nor the latter
arguments have much weight against the case for more efficient
laboratory knowledge. The many brands of extracts, differing
so much in qualities, and the expansion of botanical and forest
surveys abroad are constantly increasing the number of tanning
materials; and it is by no means certain that tanners are using
the materials of decades, or even of centuries ago, with the
greatest possible economy.

Before dealing with the tan-content, the writer will discuss
the non-tan constituents of the sample. At present these are
all given under one heading, but they should be differentiated
into at least four. These are: (1) Gallic acid and its congeners;
(2) acetic and other acids not contained in (1); (3) gums,
starches, glucoses and resins, and (4) inorganic matter. The
non-tannin matters of the first heading are perhaps the most
important to the tanner. Although these bodies exist as non-
tans in the material, they are valuable as the tans themselves,
for they are almost completely used up in leather formation.
The full substantiation of this statement is too long to enter
into here, but the writer and a colleague are engaged in treating
of this subject more fully, and hope to publish their work soon.
Meanwhile, the fact that these matters are closely related to the
tannins will suffice as evidence of the desirability of differentia-
ting them from the rest of the non-tans. The chief practical
benefit of their measurement is the light it throws upon the
rationale and practice of the mixing of liquors.

The second component of the non-tans determines the initial
acidity of the liquors apart from that capable of being produced
by fermentation, or other secondary change, and apart from the
tannins and gallic non-tannins. Such acidity also helps to de-
termine the economy of the mixing of liquors besides being a
useful guide in all circumstances where the acidity of the liquor

plays a part.
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The third component is the base of all fermentative change.
Besides indicating the liability of fermentation, it also gives the
reserve of acid-producing power in the material. Most of the
extraneous acidity of a liquor is due to change produced in the
tannery through decomposition of this component of the non-
tans, but some materials give a considerable initial acidity, and
hence both (1) and (3) should be distinguished. The fourth
component does not probably play an important part in the tan-
nery; but even for this negative reason alone it should be con-
sidered separately, for at present it forms, in the analysis, a por-
tion of the partly-active “soluble non-tan.” It is sufficiently dis-
tinct from the others to deserve a place for itself.

The non-tans having been thus rapidly reviewed, the next
important quality to consider, namely, that of diffusiveness, be-
longs both to the tan and to the non-tan, thougn it is with re-
gard to the tan alone that it is of chief significance to the tanner.
The diffusiveness of a tan is synonymous with its quickness of
penetration, and is, consequently, one of the chief physical pro-
perties of a tan whereby the rapidity with which it will “strike
through” is determined.

It is strange that more attention has not been given to this
property of tans, for it is a property which is very readily meas-
ured relatively. There seems to have been little done in measur-
ing the diffusiveness of the tans since the time of Graham, 40
years ago. Graham then nrieasured the diffusivity of two tans—
gambier and gallo-tannic acid— with the result that gambier
gave a diffusivity of five times that of gallo-tannic acid. The
great difference of the measurement in the two tannins, agreeing
as it does with the relatively high penetrative action of gambier,
shows the importance and significance of the property. Thus
a most vital characteristic of tans, which a chemical test takes no
cognisance of, might be thrust before the notice of the tanuecr,
for attention would at once be arrested by a constant which,
in two samples, differed as much as five times itself.

The application of the principle of diffusion to the analysis
of tanning materials, and the thorough study of the subject,
would not only be fruitful in giving the tanner the relative pene-
trating power of any material, but also help in distinguishing
the different tans always associated together there.
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A second equally important property of tan is its rapidity
of action. This, like the diffusion co-efficient, may be com-
pared with a fixed standard, and so help in forming an idea of
the general nature of the tan. This property is apt to get con-
tused with the diffusivity, but it is a very different one. Dif-
tusivity is a purely physical property of the tan, and is a meas-
ure of its rapidity of motion through any medium, hide-sub-
stance included. Rapidity of action, or of absorption, is a chem-
ical property. For instance, a tan of great diffusivity but of
small rapidity of action will quickly travel through hide-sub-
stance, but become slowly absorbed. Such is the characteristic
of a “mellow” tan. The other extreme, a tan of slight diffus-
ivity and intense absorption, constitutes an ‘‘astringent” tan
—i1. ¢., a tan which would be liable to case-harden.

There are numerous grades of difference between these two
extremes. The main point is to realize that diffusivity and
rapidity of absorption are entirely distinct. As examples: Gam-
bier has both properties in a high degree; new valonia has
slight diffusivity with great rapidity of action; an old bark
liquor has considerable diffusivity, but its rapidity of action 1s
slight.

Not less important than these properties of tans are the two
properties now to be considered. They do not appear to have
hitherto had any general recognizance, and they require naming
and explaining. The first may be called the “equilibrium-ra-
tio” of the tan. It is characteristic which determines its tan-
ning power at any one strength. For example, consider two
small pieces of pelt, and let one be tanned in a large volume of a
liquor of one tan, and let the other piece be tanned in a large
volume of a liquor of another tan, the strengths of tan in the
two liquors being supposed equal, and their volume so great that
the tanning of the small piece of pelt makes no appreciable dif-
ference in their strength. When tanned, the pieces will, general-
ly speaking, give different “weights,” or different proportions
of tan absorbed to the weight of pelts, notwithstanding that they
were tanned in the same strength liquor. The equilibrium-ratio
measures this difference.

As another illustration, consider two packs of hides of equal
weight of hide-substance, and let one pack be tanned in a certain
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volume of liquor of a certain strength, and the other pack
tanned in the same volume and same strength of liquor, but
having a difference in this quality under consideration.

In this case the amount of the liquors is supposed to be lim-
ited, but sufficient to tan the hides through. In time the leather
is tanned through, and will gain no more weight beyond that
due to secondary causes. But the liquors will be found to be
different in strength, one pack having absorbed more than the
other. The “equilibrium-ratio” is measured by the ratio of the
two numbers— (1) the percentage of tan in the liquor and (2)
the percentage of tan in the tanned hide. For any one class
of liquor at any one strength this ratio is constant, but it varies
both for liquor of different qualities and also for the same
liquor for different strengths. If this ratio were determined
for all the known tans at certain strengths the values would be of
incalculable value to the tanner. The value would enable him
to judge the best stage at which to use the tans. The equilib-
rium-ratio varies between high limits. For liquors of 10° B.
it may double or treble itself, so there is plenty of range to
judge by.

The second of these two properties may be called the “effi-
ciency” of the tan. To illustrate this, consider two hides tanned
in different liquors, and consider the four quantities, namely,
the gain in weight of the hides and the loss in strength (of
both tan and non-tan) of the liquors. The ratio of the gain in
weight of the hide to the loss of strength of the liquors in each
case is the “‘efficiency” of the liquors.

Generally the efficiency of materials and liquors varies. It
might be supposed that the two quantities are equal, and the
ratio equal to unity, but they are not so. The efficiency may
be either greater or less than uniting. So far as the writer has
examined this property he has got an extreme difference of
about 30 per cent. Thus, 3 Ibs. of tan of one variety may go as
far as 4 lbs. of tan of another variety. The explanation of the
difference is to be found in the varying amount of water which
either enters into union with the tan in the act of formation of
leather or else is held by the leather in a manner similar to the
water of crystallization of salts.

The very practical nature of this property of tans is obvious.
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1t may be easily measured, and measured far more quickly than
could be done by a practical trial in the tannery, and far more
accurately.

Nor is there any difficulty about determining the equilibrium
ratio, and the writer considers that the study of these properties
of tans will well repay the chemist, for they all represent quali-
ues of the tans which are of vital importance in governing the
management of the tan-yard. However, it is necessary that
tanners should thoroughly understand the full significance of
these properties in order to be able to make use of them, and
for this reason the writer first places them before the tanners
rather than before the chemists; for if tanners find they will be
of value then the chemist will take care that they are supplied.
—Leather Trades Review.

NOTE ON THE PHELAN-FISKE ACID METHOD.
By W. H. Teas

Although the writer has not had the opportunity of testing
the acid method described by Messrs Phelan and Fiske in the
last issue of the Journal, some of the published results of ex-
periments by the authors, and the erroneous assumption as to the
relation of tannin to acid content, would indicate that the pro-
posed method is not one that will stand the test of practical
usage. The influence of the tannin present on the carbonatc
is too great to allow its effect on the result without a correc-
tion, and even if this correction could be made with any degree
of accuracy, the corrected result would not be sufficiently abso-
lute to inspire confidence.

The statement that the tan liquors highest in tannin contain
the highest amounts of acid, is not correct, as the acid content of
a liquor is determined by the nature and age of the liquor, the
local method of handling the liquors and the position of the
liquor in the system of tanning in use.

Concordance of a proposed method with an unsatisfactory
method 'in use, is not a recommendation, particularly when a
source of error in the proposed method is apparent.
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MARCH MEETING OF THE BRITISH SECTION
OF THE I. A. L. T. C.

A meeting of the British Section of the I. A. L. T. C. was
held on Saturday, March 21st, at the University of Leeds. Pro-
fessor Procter presided.

A paper was read by J. G. Parker and A. T. Hough on “The
Standardization of Hide-Powder,” in which they advocated that
the next Conference of the I. A. L. T. C. should fix narrower
limits for the degree of acidity in hide-powder. A number of
results were communicated, which they had obtained by bring-
ing various hide-powders to a definite degree of acidity. The
authors suggested that those hide-powders which did not fulfil
the conditions laid down by the I. A. L. T. C. for acidity should
be standardized by the addition of the necessary amount of caus-
tic soda previous to chroming. The acidity of the hide-pow-
der having been first ascertained by Bennett's method, a suffi-
cient amount of hide-powder to correspond to 6.5 grams of
dry material is weighed out, and 10 times its weight in water
added; a sufficient amount of N/10 caustic soda is then run in
to bring the acidity to the desired degree, and the mixture is
rotated for 15 minutes. The powder is then chromed in the
usual manner with the standard solution of basic chromic chlo-
ride. After the usual washing and pressing the analysis is
carried on in the ordinary way.

After some discussion, Mr. Bennett proposed that this meet-
ing of the British Section agree “that the method of adjusting
the acidity of the powder immediately prior to analysis was
within the rules of the I. A. L. T. C.” This was seconded by
Wood, and carried. The authors promised to publish the work
in the Collegium as soon as possible.

Professor Procter then made a general statement with regard
to the present method of analysis. He agreed that the change
from the old filter method to the present official shake method
had undoubtedly caused considerable trouble in the leather trade
as all changes were bound to do, but he was convinced that both
tanners and extract manufacturers were now realizing that the
present method of analysis was more truthful, and gave to both
tanners and extract manufacturers a more reliable and accurate
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return of the amount of available tanning substance contained in
the material analyzed.

He then reviewed the work which had beeri done on the sub-
ject both by outside workers and by the International Commis-
sion, and explained why no ratio between the two methods
could be fixed for all extracts. He pointed out that sulphited
extracted must come under a separate category, as they were
not comparable with other extracts, because the presence of bi-
sulphites acted in a peculiar manner, in some cases causing a
greater absorption, and in others a lesser absorption, depend-
ent upon the condition of the salt contained in the extract. He
further pointed out that extracts extracted from the wood under
pressure, or by the addition of alkaline salts of sulphurous acid,
contained a high proportion of substances not absorbed by hide,
and which were of no value to the tanner. Such extracts were
bound to suffer very materially by the new method of analysis,
- but extracts manufactured at ordinary pressure and tempera-
ture did not show such a large variation when analyzed by both
methods. He illustrated this by figures obtained in his own
laboratory during the past few weeks.

Professor Procter then -invited the gentlemen representing
the extract trade to bring forward any matter they desired dis-
cussed.

Mr. Classen (Messrs. Blackley, Young and Co.) brought for-
ward a number of results of analysis of the same samples of ex-
tract by various chemists, showing varying differences between
analysis by the old method and the new; he said that he did not
think that the concordance between chemists was as close as with
the old method, and considered that it was necessary for chemists
to have more practice with the new method before greater agree-
ment could be obtained. On behalf of the extract trade he
begged the chemists present to do all in their power to find out
the causes of Jiffcrence.

Mr. Classen was followed by Mr. Rink ,who also gave a num-
ber of figures representing analyses done by various trade chem-
ists in October and November of last year. These results did
not show satisfactory concordance, but from more recent analy-
ses done in February the agreement was much more close, and
be cxpressed himself as being more satisfied than he had been
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at the commencement. He trusted that the matter would be
taken up scriously by the chemists, and that even closer agree-
ment would still be obtained. Mr. Rink also drew attention to
the fact that the French and German extract manufacturers still
adhered 1n 1aany cases to the old method, and this was causing
further confusion. 1n this country, when receiving a foreign
analysis, they did not know where they were, as some extract
manufacturers had their samples analyzed by the old official
method, and others by Paessler’s chromed hide-powder, which,
although illegal, was still being used by some manufacturers be-
cause it showed an unduly high percentage of tanning matters.
He thought that surely all members of the International Associa-
tion of Leather Trades’ Chemists should work by one method,
and one only.

Mr. Clements (Yorkshire Dyeware and Chemical Company)
illustrated a serious case of differences obtained on a sample
of their extract by three chemists, which showed variations of
over 2%z per cent. His firm had had to pay a claim to tanners
on this delivery, and it had subsequently been proved that the
delivery was up to the guarantee.

Mr. Appleton and Mr. C. E. Parker spoke on behalf of the
tanners, the latter pointing out that he had found the results by
the new method approached far more closely the results obtained
in the tannery than the old method. He considered that the
change was a step in the right direction, and he trusted that as
the details of manipulation became more defined, that the
method would yet develop into a most valuable one. Even in
its present condition he considered it better than the old method,
which gave too high results in tanning by returning many of the
non-tanning substances as tanning matters.

Professor Proctor thanked the gentlemen for their candid
criticism and for attending the meeting, and assured them, on
behalf of the chemists, that everything would be done to bring
greater uniformity into the work. He emphasized the fact that
non-tannins did not unite to make leather, but consisted largely
of glucose and substances of a similar nature which were always
present in all tanning materials, and that it was cheaper, if non-
tannins were required in the tan-yard, to add them to the pits for
the sake of development of acid. He also pointed out that some
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of the non-tannins consisted of decomposition products of cellu-
lose, which had no affinity for leather. -

Dr. Parker stated that he had for several years made a
practice where he was in disagreement with any chemist, of
always being willing to submit his sample to a referee, and that
if proved wrong he paid the referee’s fee, and made no charge
for his own analysis when it was proved to be inaccurate. Pro-
fessor Proctor stated that he was also willing to do this, and
Messrs. Turnbull and O’Brien also agreed. Mr. Charles Parker
pointed out what a great benefit to both tanners and extract sel-
lers this would be if it became a universal custom among public
chemists analyzing for the leather trade. The details of fixing
a limit of error was left to the chemists.

In the afternoon session Dr. Nierenstein read a short paper
on the “Constitution of Tannin,” giving his views on the con-
stitutional formula of some of the products.

The members of the Rritish Section then discussed further
questions with regard to the supply of hide-powder, and it was
agreed that all hide-powder should be drawn from one source,
and, as far as possible, from one large delivery. It was pointed
out that the American hide-powder used by the American leather
trades’ chemists was more easy of manipulation than Paessler’s
powder; it had less soluble matter, and was more easily squeezed,
and was held by some members to give more concordant results.
Professor Procter said that he had sent to Dr. Paessler a sample
of the American powder. Dr. Paessler had answered saying
that he would endeavor to improve his powder, so that the dif-
ficulties of squeezing and washing could be minimized.

After discussing various other matters the meeting terminated
with a vote of thanks to the chairman.

THE DETERIORATION OF MODERN DYED LEATHERS.

At the last meeting of the London Section of the Society of
Dyers and Colorists, a paper was read by F. J. Farrell on the
“Germicidal Powder of Petroleum Benzine.” In this contribu-
tion he briefly outlined the process employed in dry cleaning
articles by immersion in benzine, having a specific gravity of
0.740 to 0.780, or lower. The articles were immersed with the
benzine in a rotating machine, the spirit dissolving out the
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grease which held the dirt, and which was removed mechanically
by rinsing. After giving definitions of what were really an-
tiseptics and disinfectants, the author proceeded to describe the
experiments he had followed out on properly prepared silk
fibers with a view to investigating the claims of benzine as a
germicide. “The results of the experiments showed that benzine
and henzol, acting for as long as six hours and a half, did not
possess any germicidal power, and that they did not appear to
act as antiseptics, as immersion in these liquids for that time did
not appear to affect the growth of the organisms tested. Carbon
tetrachloride, however—which, by the way, has been suggested
as a degreasing agent for leather—acted as a germicide, the
bacillus being killed in all cases.

A lengthy paper was then read by Mr. M. C. Lamb, of
Herold’s Institute, on the “Deterioration of Modern Dyed
Leathers.” In this the author drew renewed attention to the
bad state of many of the modern bindings, and to the valuable
data collected on the subject by the committee appointed by the
Society of Arts. Mr. Lamb dealt at length with the various
causes which caused the decay in modern leathers, but the major
part of the paper was devoted to a consideration of a series of
valuable experiments which he had carried out with a view to
testing the actual effect of gas fumes on several tannages and
varieties of leather. Bark, sumac and many other vegetable tan-
ned leathers, chrome and alum, had all been subjected to a pro-
longed series of tests in a small room fitted with a gas burner,
and the condition of the specimens carefully noted at certain
stated intervals. In all cases the vegetable tanned leathers were
severely affected, most of them being quite disintegrated and
useless. A few, however, seemed to have been protected to
scme extent by special grain finishes, but in the case of chrome
and alum leathers it was clearly proved that they were able to
resist the deteriorating action of the products of combustion in
an infinitely superior degree to the vegetable leather. Many of
the chrome dyed and finished leathers were scarcely affected,
and the result of Mr. Lamb’s experiments seemed to prove that
for certain varieties of book-binding, the use of this material is
strongly to be recommended, especially where hard wear and
lasting properties are of first consideration.
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A good deal of interest was also taken in specimens of leathers
which had, through the kindness of Mr. F. Y. Golding, head-
master of the Leather Trades’ School, Bethnal Green Road, E.,
been sent Mr. Lamb for inspection. These were cut from whole
skins, which had been hung on the school walls for a few years,
and embraced practically all the shoe leathers in vogue about
eight or 10 years ago. Without exception all the vegetable
material was perfectly rotten, even the heavily curried wax calf
being absolutely useless. A specimen of alum tanned calf, how-
ever, had stood the exposure very well indeed, and was practical-
ly unaffected.

At the conclusion of the paper a lengthy discussion ensued,
Mr. Lamb replying to several points raised by members, and
being heartily thanked for his valuable paper.

THE THEORY OF TANNING'.

Mr. Ferdinand K. Kopecky, in Collegium, Nos. 268 and 269,
gives an article on “The Science of Leather Manufacture.” The

article is purely theoretical, and a good many scientific terms
" are used, but it is none the less worthy of notice. The theory
of tanning, although so incomplete is always interesting, and
notwithstanding that the manufacture has not so far derived
much benefit from attempting to work upon scientific lines, there
is no reason that it should not do so in the future, when the
theory of the process is better understood. Mr. Kopecky’s
article gives one an excuse for writing upon a subject which
hitherto has not had much of a practical bearing, and both his
special ideas and also ideas of a more general nature will be
discussed in brief.

It is first of all necessary to define a few scientific terms in
order to make this article intelligible to the general reader.

Some Definitions.

“Chemical” and “physical” are qualifying terms referring to
changes occurring in material substances. In order to obtain
a complete idea of their respective meanings a very full knowl-
edge of natural science is required, though such a deep insight
is not necessary here. It is sufficient to state that a chemical
change concerns the nature of the inner minute structure of

1 A discussion appearing in Zhe Leather Trades Review.
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matter, whereas physical change concerns the body as a whole.
“Diffusion” is that natural physical process, which when a body
is dissolved in a liquid, tends to dispense it equally through the
whole volume of the liquid. Diffusion of a substance in a
liquid continues until it is perfectly evenly distributed. It is a
very powerful force, and may be utilized to do work. For in-
stance, if a soluble substance be placed at the bottom of a vessel
filled with water, the force of diffusion will in time, without any
stirring, lift the dissolved substance to the top of the liquid until
the concentration of the top layer is equal to that of the bottom.
Diffusion is a physical process, because the substance diffused
is not changed in nature. It is only changed in position and
concentration.

“Dissociation” is a chemical process which occurs when some
substances are dissolved in water. For instance, aluminium sui-
phate is a single substance formed from alumina and sulphuric
-acid, but when this is dissolved in water it is partly broken up
into its original constituents, and the solution contains free sul-
phuric acid and free aluminium hydrate, both being perfectly
evenly distributed all through the solution by the process of dif-
fusion. Dissociation is a chemical process, because each minute
particle of the matter dissociated is broken up into two or more
particles. ‘“Dialysis” is a phenomenon very frequently occurring
in nature, and especially in organic life. It is a separation of
two or more substances occurring mixed together in a solution,
by means of the process of diffusion, and made possible by the
fact that each individual substance has a diffusing speed of its
own. Just as in running a race, the competitors separate ac-
cording to the speed with which they travel, so do the dissolved
substances separate according to the speed with which they dif-
fuse into the less concentrated solvent. As an example of dialy-
sis, we may take the process of making dialyzed iron, a very im-
portant medicinal preparation. To make this preparation, a
strong solution of chloride of iron (a compound of iron and
hydrochloric acid) is placed in a ‘*‘dialyzer,” which latter floats
over ‘water. The dialyzer is a shallow vessel, having a bot-
tom made of parchment. The parchment allows diffiusion to
take place through it, but prevents any mechanical mixing of the
solution in the dialyzer with the water below. The chloride of
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iron dissociates into hydrochloric acid and iron hydrate. Hydro-
chloric acid is very diffusible, and quickly passes through the
parchment into the water below. Iron hydrate is only a slow
diffuser, so chiefly remains behind, and is ultimately left in the
dialyzer practically free from hydrochloric acid. Dialysis is a
physical process, for only separation of two substances (in the
example quoted already broken apart by the chemical process
of dissociation) is involved.
Crystalloid and Colloid.

“Crystalloid” and “colloid” are two terms denoting substan-
ces, which are respectively very quick and very slow diffusers.
Besides having these two extremes of diffusive ability they have
other properties associated with them. Crystalloids are crystal-
ling, or can be rendered so. Colloids are gelatinous or gummy,
and cannot be crystallized. It is important to realize that one
and the same substanice may exist in either form. For instance,
iron hydrate, as prepared by dialysis, is a colloid ; but iron hydrate
may also be prepared in a crystalline condition. Similarly alumin-
ium hydrate and chromium hydrate can exist in the two forms.

Of the two forms the colloid is the unstable non-permanent
one, and either time or some slight upsetting influence such as
drying or slight warming may be sufficient to bring about a
change of state to the crystalloidal condition. Crystalloids are
quite stable, and can only be brought back to the colloidal con-
dition by special chemical or mechanical means. All inorganic
colloids have also a crystalloidal form into which they readily
transform, but there are many organic colloids which do not
appear to have a crystalloidal counterpart. Yet many organic col-
loidal substances experience certain changes into more stable and
permanent conditions, which, like the transformation of hide-sub-
stance into leather, are probably merely changes of physical
state from the colloidal to a crystalloidal or semi-crystalloidal
condition, and which are strictly analogous to the change which
inorganic colloids undergo. This reasoning is supported by the
fact that where, in inorganic chemistry, there exist two forms—
colloidal and crystalloidal—of the same substance, the colloidal
form is always soluble, and the crystalloidal form insoluble. The
same difference of solubility is found to occur when organic
colloidal soluble substances experience these changes, the sub-
stance resulting from the change being insoluble,
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Theory of Distribution between Liquor and Hide.

These are all the terms that it is necessary to describe, though
some explanation is required of the relationship of the solvent
action of two distinct and contiguous solvents to the substance
dissolved. For example, alcohol dissolves in water and also in
oil. If oil be added to a solution of alcohol in water, there is
no apparent mixing of the two solutions, and the oil floats on the
top, or, at any rate, remains separated, but in reality part of the
alcohol leaves the water and goes into the oil. Again, if oil
containing alcohol be added to pure water, the alcoho! will partly
leave the oil and go into the water. In all cases where there
are two solvents in touch with one another, and a soluble sub-
stance is dissolved in them, the substance dissolved will dis-
tribute itself between the two solvents according to a fixed law
depending upon the nature of the solvents and of the substance
dissolved, and also depending upon the concentration of the
substance dissolved, and upon the temperature. It is supposed
that there is no chemical action between the three substances,
and no physical change excepting that proceeding from diffusion,
which enables the distribution to take place. When chemical
action comes into play, ar when other physical changes occur,
the relat:onship is much more complex.

1t is necessary to consider two solvents in order to probe the
theory cf tanning, hecause in tanning two solvents are involved;
(1) the solution of tan, and (2) the colloidal hide substance,
which also acts as a solvent.

If, in tanning, there was no process involved beyond solution
and diffusion and consequent distribution of the tan between the
two solvents, tanning, and the theory of tanning, would be a
very simple matter. As it is, there is a physical change occur-
ring in the hide-substance. There may be a chemical change as
well, and this brings us to the article under discussion, for Mr.
Kopecky says there is no chemical change.

Tannage with no T'an—The Auto Process.

The most simple tanning process is that where no tan is used.
A hide may be tanned by simply drying it. Even quite supple
leather may be thus made if the hide be kept in motion while the
process of drying is going on. The tanning action is quite apart
from any fatty matters within the hide, for a perfectly de-fatted
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hide will tan thus. Leather thus made is not very resistant to
the action of water, or of decomposing agents, but it is much
more so than the original wet pelt. In this case what action
goes on is brought about by the process of drying. The action
is also permanent to a great extent, for on wetting back leather
so made it never quite returns to its original condition, and
tanners know well that dried hides always tan differently, and
make a different class of leather from that made from the same
hides, but not previously dried.

The tanning of hide by drying it may therefore be regarded
as a physical change in the direction of the crystalloid state,
though it must be remembered that the crystalloid state is never
quite reached. It may be so that on drying, and wetting back,
and drying again, a more completely tanned product may be ob-
tained; and the satisfactory nature of the footwear of some
savage tribes who draw the fresh hide over their feet may be
due to the repeated alternation of wetting and drying incurred
during exposure to the weather.

Formaldehyde Process.

The next process of tanning in order of simplicity is formalde-
hyde tannage. It may be considered similar to the former, ex-
cept that the physical change in the hide from colloid to crystal-
loid is conducted to a much greater extent. It is impossible to
consider it as a chemical process (unless it is classed under the
category of ‘“catalytic processes,” for particulars of which
readers must look up works on chemistry), for the amount of
formaldehyde required to produce the leather is so minute as to
make it impossible for the composition of the leather to be any-
thing else than pure hide-substance. The formaldehyde acts
more probably as an accelerator towards the change which pro-
duces the less colloidal and more permanent and stable leather
substance.

The two tannages just mentioned are interesting, for they
show that hide-substance itself contains all that is necessary for
the production of leather apart from any external tanning agent.
" Consequently, before attempts are made to theorize upon tanning
processes proper, the cause of the change into leather in these
two processes has to be accounted for. Kopecky does not touch
upon the auto-process, and the formaldehyde tannage he con-
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siders as a kind of oil tannage. Procter considers the auto-
process as a kind of oil tannage also, the oil involved being
supposed present naturally in the hide. This view is quite un-
tenable, since, as already remarked, hide-substance absolutely
freed from fatty matters will tan similarly. The only possible
cause of the change into leather is, therefore, a change in the
hide-substance itself ; probably simply a physical change of state
in the direction of the crystalloidal condition.

Mineral Tannages.

Of the mineral tannages, any one may be selected as an ex-
ample. Alum tannage is, perhaps, the best known, so will be
considered, though what will be said refers to all mineral tan-
nages. When a hide is placed in an alum solution both the
acid half of the dissociated alum salt, and also the aluminium
hydrate half diffuse into the hide substance. Whether the hide
has a great attraction for the aluminium hydrate, or whatever
may be the cause, the fact remains that it is chiefly the hydrate
which enter the hide, and what is contained of the original alum
within the hide when diffusion is finished is the same as that re-
tained within a dialyzer when the alum salt is dialyzed, 1. e.,
colloidal aluminium hydrate.

Thus the hide has some sort of attraction for the colloidal
hydrate. 1t appears that the reason of the attraction is that the
portion of the alum salt attracted is both colloidal, and a hy-
drate; for it is well known that all mineral salts, which can be
separated by dialysis into a colloidal hydrate and into the acid,
are tanning agents, and it is always the colloidal hydrate portion
which is absorbed. Hence the nature of the metal from which
the salt is formed is of secondary importance. The rcason for
the absorption of the colloid may be that this latter, being an
unstable physical form of the hydrate, the two substances, name-
ly, the hide substance and the colloidal hydrate, require one
another to facilitate a mutual transformation into a more stable
condition. If this is the case, then, Mr. Kopecky’s opinion that
everything may be explained upon physical reasoning may be -
correct. But the fact that all the mineral tanning agents, be-
sides being colloids, are hydrates, and also that Procter has
done work which tends to show that hydrates form chemical
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compounds with hide-substance, makes possible a chemical rea-
son for the absorption of the colloidal hydrate.

What happens when the hide-substance is removed from the
alum solution and finished and dried is mainly physical in nature.
The alumed hide may be washed in water without losing much
of the alum contained in it whilst being freed from the acid
portion; for the latter, as explained already, diffuses out very
quickly, whereas the former is more fixed. On drying, the as-
sociated alum hydrate and hide-substance become converted into
the insoluble, stable condition of leather—merely a physical
change as in the case of tanning without tan, but more complete,
because aluminium hydrate completely changes into the non-col-
loidal form on drying, and, perhaps, also because the asosciated
alum causes the hide-substance itself to become more completely
converted. Mr. Kopecky considers that alum-tanned leather is
so permanent and resistant against the action of water, because
each individual fiber is coated with a film of non-colloidal
alumina which protects the hide-substance within it. It seems
more reasonable to suppose that the alum is evenly distributed
through the whole substance of the fiber, and that this intimate
mixture is itself endowed with the resistant properties of alum-
tanned leather.

Vegetable Tannages.

Mineral tannages are complicated enough; but they are very
simple when compared with the intricacies of vegetable tan-
nages. Vegetable tannin is colloidal, like the mineral tannins.
It has certain chemical characteristics also in common with the
mineral tannins; but these are too technical in nature to be dis-
cussed here. It seems likely, however, that both a colloidal
nature and also this peculiar chemical nature is necessary to a
vegetable tannin, just as they are associated together in the
mineral tannins. As a partial proof of this reasoning it may
be stated that certain vegetable crystalloidal non-tans, when
associated with vegetable colloidal non-tan, make a mixture
which will tan, which neither by themselves will do. For in-
stance, gallic.acid is a crystalloid and a non-tan, and gum is a
non-tan, but a colloid ; yet a mixture of gallic acid and gum will
tan. What is so difficult to give a reason for is the extraordinary
absorptive power of hide-substance for tan, and although Mr.
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Kopecky does not think so, it seems most likely that there is a
chemical attraction between the hide-substance and the tan, of
a nature not very different from that which has been just now
suggested in the case of mineral tannages. The subsequent be-
havior of the tan absorbed by the hide is similar in some re-
spects to mineral tan. Once the tan is in it will not readily
come out again, both on account of its colloidal non-diffusive
nature and also on account of the retaining power of the hide.
Also on drying the leathcr, the tan becomes more fixed, as is
the case with mineral tanned leather. But there are many
changes occurring within vegetable-tanned leather during the
process of tanning which have not their counterpart in mineral
tannages, and which depend to a great extent upon the nature
of the tan used and the means of using it. It is the nature of
these subsequent changes upon which to a great extent the
qualities of the leather depend. They can only be just named in
this article.
Combination Tannages.
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