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EDITORIAL

The committee appointed at the Washington Convention to in-
quire into the advisability of issuing an Association Journal, hav-
ing reported favorably on the project, the Council authorized a
monthly publication to be issued under the direction of the staff
as above composed, and this issue of the JourNAL marks the be-
ginning of the realization of the hopes of the Council.

Po fully realize their hopes the editors must have the codpera-
tion of all our members. We expect papers from all the mem-
bers, and must have them, if the JourNAL is to have individuality,
standing, and interest, and is to be other than a mere record of

1
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Association proceedings, or a review of our contemporaries.
While we cannot expect to begin with an entirely original pub-
lication, yet we hope to make the original articles the feature of
the JournaL, and the digests of analogous contemporary publica-
tions will be corollaries to the original proposition.

There is certainly a field for our publication in this country, and
if the JourNAL can cover the field and supply the demand for a
magazine of its nature, we shall expect tangible evidence of its
appreciation. If the Editors do not purvey the quality or quan-
tity of subject matter demanded in this field, they will appreciate
honest criticism, and trust that the character of the JournaL will
profit thereby. ’ '

As Editors, we are beginners; we have no past faults to con-
done; no past errors for present criticism. Qur errors and mis-
takes will be manifest during the year; manifest, because we ex-
pect to make them; but we do not expect to make the same mis-
take more than once. We fall back on our human prerogative to
excuse an error, but we shall claim no exemption from the conse-
quences of a repetition of the error.

We bespeak for ourselves the help of both active and asso-
ciate members ; with this help we can and will make the JournaL
a success, without it, we expect to do our best, but the future will
have to decide as to our success.

NOTICE.

The Referee desires to announce, that assignments of places on
the analysis committees for the presemnt year have been sent out,
and he desires to be promptly informed of any failure to receive
notice of assignment.

Frirz H. SMmaLL,
Referce.



REPORT OF REFEREE

REPORT OF THE REFEREE FOR 1905.

-:0:-

The Referee on Tannin for 1905 begs to submit the following

report.

Early in the year the Referee appointed certain committees with
instructions as to the lines of work to be pursued. The commit-
tees and subjects are listed below :

1. Evaporation and Drying of Tanning Residues

2. Soluble Solids Filtration

. Analysis of Liquors

5. Acid Determination

7. Extraction

........

. Chroming of Hide Powder

. Nitrogen Determination

..................

........................

........................

....................

........................

. Parker-Payne Method of Tannin Analysis....

9. Revision of Official Method of Analysis......

S e Yt e P A e A

. K. Alsop, Chair.,
. C. Reed,

. F. Nichols,

as. Eachus,

. T. Wilson, Chair.,
. F. Nlchols

A Hoppenstedt,
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. Alsop, Chair.,
. Mosbaugh,

. Norris,

. Small.

. Small, Chair.,
Mardxck

. Teas,
Cushmg

. Claflin, Chair.,
7\Iosbaugb

. Norris,

. Small.
Yocum Ch::lxr ,
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Mardll)cek

. Claflin.

. H. Teas, Chair.,
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0. A. Kerr,

rry Gerber.
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. N. Holmes,
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. C. Reed, Chair.,
F. H. Small,

W. K. Alsop,

W. H. Teas.

—
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Reports have been received from the several committees, with
the exception of the Committee on “Acid Determination™ and the
Committee on “Nitrogen Determination,” and are included in, and
made a part of, this report.

The report of the committees on “Evaporating and Drying,”
“Soluble Solids Filtration” and the “Chroming of Hide Powder”
having more particularly to do with Study I of the general col-
laborative work, they are submitted here, as upon the deductions
from these reports is based the prospectus of this Study.
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The following suggestions were made to the Chairman of the
Committee on “Evaporating and Drying” as to the line of work
to be pursued. »

1. Tests to prove the relative values of the various methods of
evaporation and drying, with especial attention to the combined
evaporator and dryer suggested at the last annual meeting of the
Association.

2. In connection with the above, the influence of temperature
and the length of time of drying upon the Solids, and the uniform-
ity of temperature (and the effect of such upon the Solids) in
various portions of the proposed combined evaporator and dryer.

3. The practicability of drying large residues, providing for
the contingency that might arise of making up spent tan liquors
to required dilution of .35-.45 grams tannin per 100 cc.

The report of the Committee follows:

NEw York, May 3rd, 1905.
Mr. H. C. Reed, Referee,
Stamford, Connecticut.
DEAR SIRr:

You will find below the analyses submitted by the members of
the Committee for the investigation of Evaporating and Drying
of Tannin Residues.

Apparently very little work has been done by any member of
this Committee, probably owing to lack of time.

HEMLOCK EXTRACT.

H. C. Reed. W. K. Alsop. M. F. Nichols. Chas. Eachus.
Evaporator Evaporator Evap. Water Water Oven.
Hemlock Ext. and and an Oven. s Hrs. 24 Hrs.
Dryer. Dryer. Dryer. 97°. 95°.
Total Solids_ ceen 53.56 53.34 53.62 53.55 53.55 53.37
Soluble Solids. . 51.24 51.08 50.97 51.41 51.40 51.22
Insolubles...... 2.32 2.26 2.65 2.14 2.1§ 2.1§
Non-tannins.... 20.58 20.60 20.42 20.53 20.44 20.28
Tannins........ 30.66 30.48 30.55 30.88 30.96 30.94
Oak Ext.
Total Solids .... 51.90 51.83 51.93 51.57 52.12 51.44
Soluble Solids. . 51.26 51.05 50.72 50.32 51.52 50.76
Insolubles...... .64 .78 1.21 1.25 .60 .68
Non-tannins.... 22.60 22.65 22.21 22.50 22.97 22.62
Tannins. ...... 28.66 28.40 28.51 27.82 28.55 28.14
Chestnut Ext.

Total Solids ....  44.37 44.05 44.22  44.73  44.17  44.10
Soluble Solids .. 44.03 43.88 43.85 44.07 43.95 43.89
Insolubles..... . .34 .17 .37 .66 .22 .21
Non-tannins.... 12.84 12.84 13.36 13.03 12.80 12.72

Tannins........ 31.19 31.04 30.49 31.04 31.15 31.17
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This work is not as comprehensive as it should be, but it points
toward the advisability of a uniform system of evaporation and
drying for tannin analyses. The greatest variations in Total
Solids occur when the residues were dried in the ordinary form of
water oven at temperatures of 95°-97° C., and from §5 to 24 hours.
This is true of the Oak and Chestnut extracts, while the results
obtained for Hemlock extract agree very well with the solids ob-
tained by the combined evaporator and dryer.

I am strongly in favor of the adoption of a uniform system of
evaporation and drying and the combined evaporator and dryer
which was described at the last Convention, and is now in use by
several members of the Association, seems to be well adapted for
the purpose. Attached you will find a sketch and description of
one of these dryers. Mr. W. H. Teas says in regard to it, “We
are using four combined ovens and dryers, 26” by 28", and they
are giving excellent satisfaction. We start the lamps (four Bun-
sens under each) at 5 p. m., and begin weighing at 8 the next
morning, the dishes are as dry at 8 as they are at noon. With
this system of drying it is possible to secure the highest degree of
favorable comparison between the results of chemists in different
parts of the country, not only in the ultimate tannin figure, but also
in the figures of the different items from which the tannin figure
is computed. This, too, at a saving of time, trouble, fuel, change
in weight of the dishes, and in the resultant minimum of breakage
due to the absence of the necessity for transfer from drier to
oven.”

Mr. H. C. Reed submits the following tests with this apparatus:

A. TIME TEST. B. POSITION TEST.

Elapsed time for Solids Solids
evaporation and grams. grams.
drying.

20 hours.....ecvevneenn, .4820 Corner I..-:cu00. creesanes .4816
19 Y eeieiiieieeiens .4821 L 2 .4818
I8 Y eiiiiiiiiiieaen .4820 L S .4818
| & .4821 Y .4819
| (- R N .4819 Side Iieeeeeniiiiiennn.. .4819
i 2 .4814

0 Beiinetrsentsannens .4816

Y SRR R TR TR aee .4816

Middle ..ciiivriininnnns .4820

Mr. Reed says further: “The results appear to me to be a very
high indorsement of the value of the apparatus, as it would seem
impossible to obtain anything but uniformity by its use. Tem-
perature tests show a uniform temperature of g9° C., when taken
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with the bulb about one inch from the plate. Dishes placed on the
apparatus in the afternoon are ready for weighing in the morning
and much labor is saved by not having to transfer the dishes to a
drying oven.”

I can indorse all of the statements above, as we have used these
ovens for nearly a year with very satisfactory results.

Yours very truly,
W. K. ALsop.
Chairman of Committee.

(Copy)

Upon the very excellent results from the use of the combined
evaporator and dryer, as shown by the foregoing report, is based
the method of drying and limits of temperature stated in the pros-
pectus for general work. The Referee's suggested subject 3 was
not touched upon.

A recommendation upon evaporation and drying occurs later in
this report.

The proposed lines of investigation for the Committee on ““Solu-
ble Solids Filtration” were as follows:
1. Influence of temperature upon filtration:

(a) Suggested that solutions be both rapidly and slowly
cooled to a definite temperature (say 20° C.), made up immedi-
ately, and after pipetting Total Solids, filtration at once proceeded
with. Comparisons to be made by this method with present official
method. Test to prove whether upon cooling to a definite tem-
perature, the influence of the laboratory temperature has any
marked effect upon the resulting Soluble Solids, within the time of
filtration.

(b) That solutions be cooled to various temperature and
the effect upon the Soluble Solids, of raising the temperature
various degrees noted.

NotE.—In connection with the above, the influence of the
cooling upon the Non-tannins must at the same time be deter-
mined, thus making an entire analysis imperative.

2. Filtration by means of a filter candle:

The Berkefeld laboratory filter is recommended. Com-
parative tests with this filter and No. 590, S. & S. 15 cm. paper;
also Muncktell’s Swedish No. 1 F sheets, cut to 15 cm., size; also
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asbestos filter, layer of asbestos on perforated porcelain plate with
suction.
3. Amount of kaolin:
Whether present amount, wiz.,, 2 grams,—is subject to
reduction.
Mr. Wilson, Chairman of the Committee submitted the follow-
ing report:

INSTRUCTIONS GIVEN BY CHAIRMAN TO0 SOLUBLE SOLIDS
COMMITTEE.

1. Influence of temperature upon filtration:

(a) Cool solutions rapidly under hydrant, to 20° C,,
make up immediately, and after pipetting Total Solids, proceed at
once with filtration.

Cool solutions slowly (say in open window) to 20° C.,
and proceed as above. Comparisons to be made by these methods
with the present Official method. Test to prove whether upon
cooling to a definite temperature, the influence of the Laboratory
Temperature has any marked effect upon the resulting Soluble
Solids, within the time of filtration.

(b) Cool solutions to 20° C., and raise at once to 35° C.,
make up and proceed with analysis. Cool solutions to 10° C., and
raise to 20° C. Test to show the effect upon the Soluble Solids
of raising the Temperature various degrees after solutions have
been cooled.

Note.—In connection with (a) and (b)), the influence of
the cooling of the Non-tannins must at the same time be deter-
mined, thus making an entire analysis imperative.

2. Filtration by means of a filter candle. The Berkefeld labo-
ratory filter is recommended. (See Collegium No. 120, page 249),

It is doubtful whether the exact type of filter can be ob-
tained in this country. The Berkefeld filter cylinders can be pro-
cured from Eimer and Amend, No. H 2 being most suitable. It
may develope that they will not do on account of having metal
parts which might be corroded by the tannin solution.

Compare this method with S. & S. No. 590, 15 cm. paper,
also Muncktell's Swedish No. 1 F sheets, cut to 15 cm. size; also
asbestos filter, layer of asbestos on perforated porcelain plate with
suction.
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Use asbestos catalogued as, “washed with nitric acid,” and
further purify by washing in acid following with water until neu-
tral.

3. ‘Amount of kaolin:

Determine whether present amount, ziz., 2 grams, is sub-
ject to reduction. Purify your kaolin by washing with dilute HCI
following with water until neutral.

Make tests using 2 grams, 1.5 grams, I gram.

Note.—In all filtrations in 1, 2, and 3, indicate the character
of the filtrates, whether or not they are perfectly clear.

It will also be well to make note of the time required for
the filtrations by the various methods. Make report on all points
as full as possible.

Below is given the method of using the Berkefeld filter.

a—Afilter candle.
b—beaker.
c—vacuum chamber.

d—stop-cock.
e—stop-cock.
f—to aspirator or vacuum pump.

Fill (b) with tannin solution, close (d) and exhaust (c¢) as
much as possible, then close (¢) and open (d) when the vacuum
in (¢) will draw the liquor from (b). To insure a little better
vacuumi in (¢) you can leave both (d) and (e¢) open until liquor
begins to raise in tube, then close (¢). DBy this method it is
claimed there is absolutely no evaporation.
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To demonstrate whether there is absorption of tannin by the
candle, make tests by evaporating the 1st, 2nd, 3rd, and if neces-
sary, the 4th 100 cc. portions of filtrate.

To get at the absorption factor, it will be best to prepare a liter
or so of reds free liquor by filtering through paper in large funnel
using kaolin. Evaporate 100 cc. of this liquor, then by evaporating
successive portions of the filtrate from the candle you can tell ex-
actly how much is required to satisfy the clay before catching the
final quantity for the regular analysis.

Subsequent instructions were sent out as follows:

If you have tried your Berkefeld Filter you have probably
found the same to be strongly impregnated with iron salts. It will
be necessary to remove these before filtering tannin solutions.
Boil your filter with 10% hydrochloric acid until iron is removed.
This will cause the uncementing of the porcelain mounting, which
can be replaced by filling the procelain top with melted paraffine
and inserting the cylinder and allowing to cool. Now connect
filter with aspirator and draw through water acidified with hydro-
chloric acid, finishing with distilled water. The filter will now
need to be dried before filtering tannin solutions. The reds which
adhere to the outside of the filter can be removed with a tooth
brush. In filtering, vacuum of three to four inches will be found
sufficient. Filter through five portions of 100 cc., and also make
Sol. Solids on the same solution using 590 filter paper. To hasten
the drying of the filter you can pass through four or five hundred
cc. of strong alcohol which will remove the greater part of the
water.

TABLE L

ANALYSES BY PRESENT OFFICIAL METHOD.
CHESTNUT EXTRACT.

Hoppenstedt. Mosser. Nichols. Wilson.
Temp. of Laboratory ... 19 e e 25
Time of Filtration...... 75 65
Character of Filtrate ... Clear ceee cee Brilliant
Total Solids «evvvenvnn. 41.14 44.10! 40.81 40.72
Soluble Solids «........ 40.89 43.86! 40.38 40.43 40.51
Insoluble Solids...... .. . .25 .24 43 .29 .21
Non-tannins ««eeeeeees. 14.44 17.49" 14.75 14.26
Tanning ceeeeeeeeennnn. 26.45 26.37 25.63 26.17° 26.25%

! Not included in average.

18 & S., 590.
3 Swedish.
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HEMLOCK EXTRAC’I‘

Temp. of Laboratory.. 20 . cee 25
Time of Filtration...... ceee ceee 120 150
Character of Filtrate ... Clear cees ceee Clear
.Total Solids......... .. 48.20 48.72 47-92 48.75
Soluble Solids ......... 45.08 45.35 42.86! 45.91  45.17
Insoluble Solids........ 3.12 3.37 5.06! 2.84 3.59
Non-tanning ... ....... 16.13 17.65! 14.Q2 15.25
Tannins ...... 28.95 27.70 27.94 30.66° 29.92°

! Not mcluded in average

8. & 8S., 590.

s Swedish.

TABLE I=.

ANALYSES BY PRESENT OFFICIAL METHOD
SOLID QUEBRACHO EXTRACT

Temp. of Laboratory - . 20. 5 25
Time of Filtration...... v vene 120 90
Character of Filtrate ... Clear ceee ceee Clear
Total Solids.+ -+..vunnn 78.69 78.58 78.98 78.62
Soluble Solids.«.+...... 71.38 74.00! 71.45 71.69 71.75
Insoluble Solids. . ...... 7.31 4.58! 7.53 6.93 6.87
Non-tannins «.coceeee. - 10.30 13.36 10.83 10.65
Tannins ....ceovevnnnnn. 60.58 60.64 60.62 61.04* 61.10°

! Not included in average.

8. &8S., 590.

3 Swedish.

AVERAGES.

Total Soluble Insoluble Non- Tannins.
Solids. Solids. Solids. Tannins.
Chestnut Extract.

Average...cce sevees teinen 40.89 40.55 .28 14.48 26.17
Maximum «coceeeeveeeennnn 41.14 40.89 .43 14.75 26.45
Minimum. . .oocveeevennn. 40.72 40.38 .21 14.26 25.63
Greatest Dif. from Avg .... 0.25 0.35 .15 0.27 0.54
Hemlock Extract.
AVerage «..cceceenienaanne 48.39 45.38 3.23 15.43 29.03
Maximum ......coevenenn 48.75 45.91 3.59 16.13 30.66
Minimum «cev cevvnn oaennn 47.92 45.08 2.84 14.92 27.70

Greatest Dif. from Avg .... 0.47 0.53 0.39 0.70 1.63
Solid Quebracho Extract.
Average ....ciiiiiiinnen. 78.72 71.57 7.16 10.76 60.79

Maximum 78.98 71.75 7.53 10.83 61.10

Minimum 78.58 71.38 6.87 10.65 60.58

Greatest Dif. from Avg .... 0.26 0.19 0.29 0.11 0.31
TABLE IT.

Solutions Cooled Quickly to 20° in Water at 15°.
CHESTNUT EXTRACT.

Hoppenstedt. Mosser. Nichols. Wilson.
Temp. of Solution...... 20 e 20 20
Time of Filtration...... e ceee e 90 80
Character of Filtrate ... Clear veee cees Brilliant
Total Solids +e-veeeenns 41.07 ceee 40.56 40.73
Soluble Solids .. c..n - 40.94 cees 40.25 40.44 40.63
Insoluble Solids........ .13 veen .31 .29 .10
Non-tannins «c.oeeeees. 14.45 1397 14.52
Tanning «oeeervenennvnn 26.49 26.28 25.92' 26.11%

'S, &S, 590.
? Swedish,
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Solutions Cooled Quickly to 20° in Water at 15°,
HEMLOCK EXTRACT.

Temp. of Solution...... 20 20 20 20
Time of Filtration...... cene vees .. 230 215
Character of Filtrate ... Clear . ceee Brilliant
Total Solids.ceeeerennes 48.36 47.78 48.35 48.82
Soluble Solids ...... ... 45.04 45.67 45.21 4502 45.02
Insoluble Solids.... ... 3.32 2.11 3.14 3.8 3.8
Non-tannins ........... 16.60 16.94 15.39 15.73*
Tannins «..ccoevnvnnn. 28.44 28.73! 29.82 29.29° 29.2¢*

! Cooled under hydrant.
* Slight cloud.

38. & S., 590.

¢ Swedish.

TABLE II*.

Solutions Cooled Quickly to 20° in Water at 15°.
SOLID QUEBRACHO EXTRACT.

Hoppenstedt. Mosser. Nichols. Wilson.

Temp. of Solution...... 20 20 20 20
Time of Filtration...... ceen e cees 9o 8s
Character of Filtrate ... Clear ceee ceee Clear
Total Solids.ceeeeveernn 79.08 79.01 78.63 79.65
Soluble Solids-++-«..... 71.85 72.88 71.06 73.95 73.87
Insoluble Solids-... ... 7.23 7.13 7.57 5.70 5.78
Non-tannins ........... 10.98 12.63! 10.10 10.73
Tanning ««.coeeenneenns 60.87 60.25" 60.96 63.22° 63.14°

T Cooled under hydrant.

8. & S., 590.

¥ Swedish.

AVERAGES.

Total Soluble Insoluble Non-  Tannins.
Solids. Solids. Solids. Tannins.
Rhestnut Extract.

Average ......ot coiiiennn 40.79 40.56 0.21 14.31 26.20
Maximum ... ccoieieiennn 41.07 40.94 0.31 14.52 26.49
Minimum....... «..c..... 40.53 40.25 o.10 13.97 25.92
Greatest Dif. from Avg .... 0.28 0.38 o.11 0.34 0.29
Hemlock Extract. .
Average ....coeeeiennann . 48.33 45.19 3.23 16.16 29.11
Maximum «..oovvennnnnnn 48.82 45.67 3.80 16.94 29.82
Minimum. ............... 47.78 45.02 2.11 15.39 28.44
Greatest Dif. from Avg .... 0.55 0.48 0.69 0.78 0.71
Solid Quebracho Extract.
Average «..ceeieiniiaaian, 79.09 72.72 6.48 I1.11 61.69
Maximum -coeeeeeeececens 79.65 73.95 7.57 12.63 63.22
Minimum....cooeeenevnnnn 78 63 71.06 5.70 10.10 60.25

Greatest Dif. from Avg .... 0.56 1.66 1.09 1.52 1.53
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TABLE III.

Solutions Cooled Slowly in Open Window.
CHESTNUT EXTRACT.

Hoppenstedt. Mosser. Nichols.

Temp. of Solution...... 20 cees 20
Time of Filtration...... ceee ..
Character of Filtrate ... Clear ceen cees
Total Solids.-+vetoun.. . 41.18 ceee 40.25
Soluble Solids 41.02 RN 40.00
Insoluble Solids .16 e .25
Non-tannins «-c.e.. coeee 14.64 e 14.40
Tannins eeeeeeveeennnn. 26.38* ceen 25.60

! Time of cooling, 2 hours.
* Qutside temp., 5°.

38. & S., 590.

¢ Swedish.

Wilson.
20!
60 60
Brilliant
41.02
40.46  40.46
.56

Solutions Cooled Slowly in Open Window.

HEMLOCK EXTRACT.

Temp. of Solution...... 20 20 20
Time of Filtration...... ceee . cens
Character of Filtrate.... Clear ceee N
Total Solids...... RN 48.40 48.35 47.85
Soluble Solids.......... 45.33 46.18 45.64
Insoluble Solids....... . 3.07 2.17 2.21
Non-tannins ««..ecooenn 16.59 ceee 15.39
Tanmning ceeeeecerevenes 28.74} . 30.25

! Qutside Temp., 5°.
? Time of cooling, 2 hours.
3S. &S, 590.
¢ Swedish.
TABLE III®.
Solutions Cooled Slowly in Open Window.

SOLID QUEBRACHO EXTRACT.

Hoppenstedt. Mosser. Nichols.

Temp. of Solution...... 20 20 20
Time of Filtration...... P .

Character of Filtrate ... Clear cer ceen
Total Solids «e-eevvvre. 79.08 78.48 79.24
Soluble Solids «veves et 71.69 76.59 71.67
Insoluble Solids...... .. 7.39 1.89 7.57
Non-tanning ....e. cevn 11.17 ceee 10.45
Tannins «eecceeececeees 60,52l . 61.22

! Qutside temp., 5°.
? Not included in average.
38. &S, 590.
+ Swedish.
AVERAGES.

20?

180 215
Brilliant
48.80
45.08 45.00
3.72 3.8

15.20
29.88% 29.80¢

Wilson.
20
70 70
Brilliant
79.18
72.81 7é.69
6.37 .49
10.67
62.14° 62.02¢

Total Soluble Insoluble Nomn- Tannins.
Solids. Solids. Solids. Tannins,

Chestnut Extract.

Average ... evceens Ceereee 40.81 40.48 0.38 14.50 25.99
Maximum «coeeeveecenenns 41.18 41.02 0.56 14.64 26.38
Minlhmum..eeee ceeiie o 40.25 40.00 0.16 14.40 25.60

Greatest Dif. from Avg .... 0.56 0.48 0.22 0.14 0.39
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AVERAGES.—Continued.
Total Soluble Insoluble Non- Tannins,
Solids. Solids. Solids. Tannins.
Hemlock Extract.

AVerage ...ocviieeniiannne 48.35 45.40 2.97 15.72 29.67
Maximum ..cooveeenennnn. ‘ 48.80 46.18 3.80 16.59 30.25
Minimum . .ccoocve viuenen 47.85 45.00 2.17 15.20 28.74
Greatest Dif. from Avg .... 0.50 0.78 0.83 0.87 0.93

Solid Quebracho Extract.

Average ...ooeevenentianaas 79.16 72.21 6.95 10.76 61.47
Maximum «c.covveeneines 79.24 72.81 7.57 11.17 62.14
Minimum. oo veeeaneenns 79.08 71.67 6.37 10.45 60.52
Greatest Dif. from Avg .... 0.08 o.60 0.62 0.41 0.95
TABLE IV.
Solutions Cooled Quickly to 20° in Water at 15°, Then Warmed
to 35°.

CHESTNUT EXTRACT.

Hoppenstedt. Mosser. Nichols. Wilson.
Temp. of Solution 35 ceee 35 35
Time of Filtration cees v veen 60
Character of Filtrate ... Clear ceee ceee Brilliant
Total Solids..ceeveeenns 41.13 e 41.06 40.88
Soluble Solids ... ...... 41.13 cene 40.81 40.75
Insoluble Solids........ .00 . .25 13
Non-tanning ceeeeevee. . 14.59 14.18 14.84
Tanning «eeeevvennnanns 26.54! cees 26.63 25.91

* ! Laboratory temperature, 19°.

Solutions Cooled Quickly to 20° in Water at 15°, Then Warmed

to 35°.

HEMIOCK EXTRACT.
Temp. of Solution...... 35 35 - 35 35
Time of Filtration...... 80
Character of Filtrate ... Slightcloud .... =T Clear
Total Solids «...ccvnnnn 48.42 47.95 48.28 48.70
Soluble Solids --....... 47.21 46.10 46.57 47.64 |
Insoluble Solids.-....... 1.21 1.85 1.71 1.06
Non-tannins «.......... 16.19 17.14 15.45 15.45
Tannins eeeeeececevennn 31.02! 28.96* 31.12 32.19

! Lahoratory temperature, 20°C.
? Cooled under hydrant.
TABLE IV=, _
Solutions Cooled Quickly to 20° in Water at 15°, Then Warmed
to 35°.
SOLID EXTRACT QUEBRACHO.

Hoppenstedt. Mosser, Nichols. Wilson.
Temp. of Solution...... 35 35 35 35
Time of Riltration...... cees veee eeee 60
Character of Filtrate ... Clear cees . Brilliant
Total Solids..veevveren. 78.92 77.75° 79-39 79-29
Soluble Solids «+cevv ... 72.46 71.66 72.42 73.81
Insoluble Solids........ 6.46 6.09 6.97 5.48
Non-tannins ........... 10.98 12.00? 10.80 10.84
Tanning «.coeeveeeea . 61.48! 59.66° 61.62 62.97

! Labratory Temperature, 20.5°.
? Not included in average.
3 Cooled under hydrant.
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AVERAGES.
Total Soluble Insoluble Non- Tannins,
Solids. Solids. Solids. Tannins.

Chestnut Extract.
Average .......iiioieina 41.02 40.89 0.12 14.54 26.36
Maximum «.ccceeeeneeecnns 41.13 41.13 0.25 14.84 26.63
Minimum ......coc0eenee. 40.88 40.75 0.00 14.18 25.96
Greatest Dif. from Avg .... 0.14 0.24 0.13 0.36 0.40

Hemlock Extract.
Average ....cieeiintiinne 48.34 46.88 1.45 16.05 30.83
Maximum -...c.veenennnn. 48.70 47.64 1.85 17.14 32.19
Minimum........... Cereen 47.95 46.10 1.06 15.45 28.65
Greatest Dif. from Avg -... 0.39 0.78 0.40 1.09 1.87

Solid Quebracho Extract. '
Average ....ececccincnnns 79.20 72.59 6.25 10.87 62.02
Maximum «.ocoevenennannn 79.39 73.81 6.97 10.98  62.97
Minimum..eoeeveee ceeenn. 78.92 71.66 5.48 10.80 61.48
Greatest Dif. from Avg .... 0.28 1.22 0.77 o.11 0.95

TABLE V.
Solutions Cooled Quickly to 10° in Water at 8°, Then Warmed
to 20°.

CHESTNUT EXTRACT.

Hoppenstedt. Mosser. Nichols. Wilson.
Temp. of Solution...... 20 20 20
Time of Filtration...... cene 160
Character of Filtrate ... Clear ceee Brilliant
Total Solids.ceevevennn. 41.13 40.56 40.90
Soluble Solids «cve vttt 40.98 40.25 40.45
Insoluble Solids........ .15 .31 .45
Non-tannins - .c...o..o. 14.49 14.33 14.57
Tanning . cceesveeeeenn. 26.49' 25.92 25.88

! Laboratory temperature, 19°,

Solutions Cooled Quickly to 10° in Water
to 20°.

HEMLOCK EXTRACT.

Temp. of Solution...... 20 20
Time of Filtration...... ceee

Character of Filtrate ... Clear .
Total Solids..e.-vveunee 48.33 48.00
Soluble Solids +..cvn v 45.09 45.53
Insoluble Solids......-. 3.24 2.47°
Nan-tannins «c...e.oen . 16.10 18.51%
Tannins «ceeeeceeeeenns 28.99! 27.02?

! Laboratory temperature, 20°.
? Not included in average.

at 8°, Then Warmed

20 20
300
. 3 Brilliant
piaved Y
13. ﬁ‘ 13’-94
-1 5.45
29.40 29.39
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TABLE V=,
Solutions Cooled Quickly to 10° in Water at 8°, Then Warmed
to 20°.
SOLID QUEBRACHO EXTRACT.

) Hoppenstedt. Mosser. Nichols. Wilson.
Temp. of Solution...... 20 cees 20 20
Time of Filtration...... cees 150
Character of Filtrate ... Clear cees Brilliant
Total Solids.c.vvveernnn 79.08 79.24 79.97
Soluble Solids «........ 71.23 71.36 74.52°
Insoluble Solids........ 7.85 7.88 5.45%
Non-tanning «.......... 10.89 10.45 11.00
Tannins ceeeeeeeeeaens. 60.34! 60.91 - 63.52*

! Laboratory temperature, 20.5°.
* Not included in average.
Total Soluble Insoluble Nomn- Tannins.
Solids. Solids. Solids. Tannins,
Chestnut Extract.
Average «.cco..eeeinienens 40.86 40.56 0.30 14.46 26.09
Maximum ..o veveneennnnn 41.13 40.98 0.45 14.57 26.49
Minimume...oeeeeeeennanen . 40.56 40.25 o.15 14.33 25.88
Greatest Dif. from Avg .... 0.30 0.42 0.15 0.13 0.40
Hemlock Extract.
AVErage «.ueeenanneonnnes 48.37 45.15 3.54 15.77 29.26
Maximum «oecveeennn PR 48.78 45.53 3.94 16.10 29.40
Minimum...ccooeeveenoenns 48.00 44.84 3.24 15.45 28.99
Greatest Dif. from Ax g . 0.41 0.38 0.40 0.33 0.27
Solid Quebracho Extract
Average «..ccceeeiiieiinns 79.43 71.29 7.86 10.78 60.62
Maximum «-cocvuernnnnne 79.97 71.36 7.88 11.00 60.91
Minimum.....ocooveeenen. 79.08 71.23 7.85 10.45 60.34
Greatest Drif. fom Avg .. . 0.54 0.13 0.02 0.33 0.29
TABLE VI.
INFLUENCE OF AMOUNT OF KAOLIN UPON FILTRATION.
Chestnut. Hemlock. Quebracho.
s, 8.8 T.S. S.S. R S, 8.8 R
Hoppenstedt. :
2gms. 50 I.. 4I.11 40.99 .12 48.40 44.75 3.65 79.54 72.23 7.31
2 ‘ Sw. 2 41.11 40.80 .31 48.40 44.71 3.69 79.54 71.92 7.62
1.5 « 3. 4L.1I 40.99 .12 48.40 45.14 3.26 79.54 72.31 7.23
1.0 ‘e 4.-. 4111 40.96 .15 48.40 45.35 3.05 79.54 72.31 7.23
All ﬁltered in All filtered in 1 and 2—4 hrs,
1 hour. Y3 hours. 3 and 4—5% hrs.
All filtrates clear.
Wilson.
2 gms. 590.. 40.58 39.83 .75 48.72 44.65 4.07 79.45 71 67 7 78
2 't 590.. 40.58 39.85 .73 48.72 44.75 3.97 79.45
1.5 ' 590..... 40.58 39.94 .64 48.72 44.78 3.94 79.45 71 75 7 70
Lo ' 590..... 40.58 39.95 .63 48. 72 4469 203 79.45 71.86 7.59
1Y hours. 3 hours.
Al ﬁltrates clear.
Mosser.
2 ZUIS. 500-cco etransacotesoncsessnonnsononncsronns s 73.63 5.38
T R 73.33 5.68
1.5 590cccrasvennennn 72.72 6.29
1.0 ““ §Q0-ceeit tites tieeittatiet et saenaenaaes 74.00 5.0l

Sw.- Swedish

4 hours.
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TABLE VI=®,
INFLUENCE OF AMOUNT OF KAOLIN UPON FILTRATION.
HEMLOCK EXTRACT.

Total Solids.  Soluble Solids. Reds.

Nichols. .

2 OIS, cereeiceecicinintincinanns 48 oo 42.00 6.00

41.28 6.72

O S 48.00 41.43 6.57

41.07 6.93

48.00 42.00% 6.09

41.43 657

* All clear except *.
COMPARISON OF FILTER PAPER.

Chestnut. Hemlock. Quebracho.

Swedish, £90 Swedish. 590 Swedish, 590
Nichols.
Total Solids.......... 41.06 41.06, 48.50 48.50 79.24 79.24
Soluble Solids........ 40.75 40 94 43.93 43.50  69.70 70.61
Insoluble Solids...... .31 .12 .57 5.00 9.54 8.63
Time «vvvvvvennn... 1% hrs. 1% hrs. 6hrs. 6hrs. 6hrs. 6 hrs.
TABLE VII.

Precipitation of Reds in Chestnut Extract.
Solutions Made at 80°, Cooled Quickly to 20° in Water at i5° and
- Diluted to Official Strength, with Water at 20°.

Test to show that reds once precipitated in a strong Solution are
not immediately redissolved upon dilution with Cold

Water.
FILTERED DIRECT.
Wilson.
Official
Barkometer . .ocecveveenennnn 3.2° g° 15° 20° 30°
Total Solids...coeveeeaennn. 41.07  40.85  40.95  40.87  40.97
Soluble Solids-- .. ..ot ouen 40.94  40.45  40.37  40.35  40.32
Insoluble Solids............ 0.13 0.40 0.58 0.52 0.65
DILUTIONS.
Total Solids.....cevvennennnn . 40.84 40.80 40.70 41.02
Soluble Solids:veeeevvrennn. 40.44 40.38 40.21 40.33
Insoluble Solids.ccceevann.n. 0.40 .0.42 0.49 0.69
FIGURES ON DILUTION BY MR. HOPPENSTEDT
Barkometer «cccociiiiiianen 3.5° 10° 19° 28.57
Total Solids.eeeereenenenann. 44.59 44.51 44.55 44.58
Soluble Solids. ..« coveereennn 44.24 44.20 43.85 43.88
Insoluble Solids...c.cvuene.. 0.35 0.31 o.70 0.70
TABLE VIIL
THE BERKEFELD FILTER CANDLE.
Time Chest- Time Hem- Time Que-
Vac. nut. vac. lock. vac. bracho.
Wilson.

Ist 100 CC.- - -+ 13mM/273” B. 40.30 «--v-... C. .... mj3-4 B. 72.70
2nd 10m;374” ** 40.38 ........ SC. .... 6m4-5 ‘' 72.71
ard Y ...... 7mys” ‘Y 40.36 26m/4”5” B 44.92 11mj4-5 CL. 72.72
4th  * 7m6”  ** 40.32 11m;2”3” CL. 45.10 22m,5-6 S(‘ 72.89
sth ¢ 8m6” ‘‘ 40.25 20m: 5”6” B. 44.94 <e-e-. . ves

6th *““ ...... 1om;77  ** 40.24 3om6”10” CL. 45.04 --.-..
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THE BERKEFELD FILTER CANDLE.—Continued.

Time Chest- Time Hem- Time Que-
Vac. nut. Vac. lock. Vac. bracho.

Average...oee. iann co 40.31 seennens ©+ 45.00 ceaene eee 72,75
S. & S.—590... 6om ‘“ 40.37 146m  SC. 45.29 100m B. 7I1.00
T.Seeeeeeennnn cees « 40.86 ........ oor 48.63 coenns 78.79
Reds by candle. 55 eeeneeas 3.63 ceeeen 6.04
Redsby590.-.. .... 49 - 3.34 ceeee- 7.79

Mosser. -

S Y cor 48.24 ¢ieenn ... 79.01
S.S.eeeee it 6om CL. 45.13 6om CL. 72.78
Insol..covv vuee eee ee eeee eeeeaeas e 3D eeeaen 6.23

B. —Brilliant.

C.—Cloudy.

SC.--Slight Cloud.

CL.—Clear.
TABLE VIII=,

Filtrations with Berkefeld Filter Candle on Reds Free Chestnut
Liquor.
Test to show whether or not there is any absorption or

evaporation.

Wilson.

Total Solids..eeeeveeeer canennn 40.35 40.47
ISt JOO CCeveevee cove conenenonss 39.87 39,86
P T L 40.38 40.36
3rd Y e e 40.35 40.45
1+ 40.32 40.47
Sth ' eiiiieii ceiiiiiial 40.32 40.46
Average 2-5th........ ...ooent 40.34 40.43
No absorption after 1st 100 cc. and apparently no evaporation.
TABLE IX.
FILTRATIONS BY ASBESTOS FILTER.
Chestnut. Hemlock.1 Quebracho.l
Wilson. .
Total Solids «+-v cvvvntte 40.86 48.50 78.79
ISt 10D CCrver vvnse 39.80 46.20 73.22
2nd “ 40.34 47.98 73.08
3rd ¢ 40.62 47.96 73-49
4th 40.71 47.90 73.94

! All very cloudy. .
COMPARISON OF AVEBAGES—TABLES L.V,
CHESTNUT EXTRACT.

Total Solids +cvvvvvevvnnns
Soluble Solids.eeeerceenn-.
Insoluble Solids...........
Non-tanning «eeeveeeee -ne

Tannins

..................

Table 1.

40.89
40.55

0.28
14.48
26.17

Table II.

40.79
40.56

0.2t
14.31
26.20

Table III.
40.81
40.48

0.38
14.50
25.99

Table V. Table IV,

40.86
40.56

0.30
14 46
26.09

41.02
40.89

o.12
14.54
26.36
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CHESTNUT EXTRACT—Continued.
Table I. Table II. Table III. Table V. Table IV.
Hemlock Extract.

Total Solids......... eeenn 48.39  48.33 48.35 48.37 48.34
Soluble Solids...cveveuen.. 45.38 45.19 45.54 45.15 46.88
Insoluble Solids:..ceccvee. ©3.23 3.23 2.97 3.54 1.45
Non:tannins «eceeececees s 15.43 16.16 15.72 15.77 16.05
Tanning eceeeeecenceenanas 29.03 29.11 29.67 29.26  30.83
Solid Quebracho Extract.
Total Solids.c s ecescveres 78.72  79.09  79.16  79.43 79.20
Soluble Solids.-ceeeveeeen. 71.57 72.72 72.21 71.29 72.59
Insoluble Solids....«cccuen . 7.16 6.48 6.95 7.86 6.25
Non-tanning «...cooeeeecens 10.76 1111 10.76 10.78 10.87
Tannins «eeeeeeseecnennns . 60.79  61.69  61.47 60.62  62.02

SOLUBLE SOLIDS.
INFLUENCE OF TEMPERATURE UPON FILTRATION.
A. Extract dissolved in the Official way.
B. Extract solution by rapidly cooling to 20 C., with water at
15C.
OAK EXTRACT NO. 1.

Hoppenstedt.

PP Al B.
MOISEULE. ceveveeeeneererenerascsranenns 48.53 48.40
Total SolidS.-cceeveteceencecncnasnanss 51.47 51.60
Soluble Solids:ceesecereeecerecesneenns 50.98 51.32
RedS:terereneeetuaeeoaasonnosaes suns .49 28
NON-tannins: ceceeevececene s [P . 23.30 23.26
TaANNINS.eeeeeerereereooncatosananaanss 27.68 28.06

OAK EXTRACT NO. 2.

A. B.
MoOIStUTE s v veee veereenroesonsasacenns 52.21 52.34
Total Solids.eeeeeereennanarecaeranns 47.79 47.66
Soluble SolidS.+ce cveeerteeneennesvnnnn 47.29 47.16
RedS:eeceecoeetaneceeesenecacsnaesanas . .50
NON-taNNitS . ceoeevece coneecvancnaanass .50
TaNMNINGS cceeeeceoronses sosocsascnscanss 25.87

B.
MOIStUIE .eeeeveeevreeceoacssasacsanas 51.30
Total Solids........ 48.62
Soluble Solids 48.13
Reds:ceeceenereersenieesnaraneensnaess .49
NON-taNMiNS: covee ceeraroanenncuescanns 21.85
TANNINS: covee cer snocaeonsansoaasannes 26.28

B.
MOIStUIE . cevre cocenonnncssrsnsnscaanns 49.93
Total SOlAS.eeeee vt vereerenueennnnn 50.07
Soluble Solids 49.51
RedS +vveeesnsonecaseosncsssesacessnans . .56
NON-LANMINS +eee et vt neneieennennnn 22.13

TATITIIIS eoee covr conann cnn sonennnsonnn 27.05 27.58
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SOLID QUEBRACHO EXTRACT. (ORDINARY).
A

Tannins...c ...

cee

SOLID QUEBRACHO EXTRACT.

24.75
7525
69.17
6.08
6.98
62.19

(CLARIFIED).
A

24.'17
75.83
75.00

.83
13.77
61.23

THE BERKEFELD FILTER.
Filtrations on Tannery Liquors..

S. & S. 590 paper and filter candle compared.
The entire series filtered through one candle by simply reject-

ing the first 125 cc. of each liquor.
Liquors alternately fresh and sap.

Time — 590 =1 hr. 40 min. Candle = 1 hr. 45 min.

61.61

19

Counting intermissions, or 104 min., for each filtration of

250 cc.

Vacuum = g — 11 inches.
Wilson.

Barkometer.
Rocker oot veveneinennnnnnn. 19.30
New.oooiiie tiiine vennannnn 39.80
Sap ........................ 31.30
NeW 1ot eiennrnrnnne vavnnes 33.80
Sap ........................ 29.30
NeW toretver ternnranennennn 32_80
Sap criiiiitiii i 29.30
NeW cevttiticne tiiivnnnen 33.30
SAD tiieriiii it 32.80
Leaches ..cooovevvviin . 43.80

S. &. 8. 590. Candle,
4.26 4.31
9.28 9.36
7-42 7-47
7.89 7.82
7-25 7.27
7.81 7.80
7.02 7.05
7.77 7.84
771 7.78

10.74 10.88

CHAIRMAN’S REPORT UPON SOLUBLE SOLIDS.

Mr. H. C. Reed, Referee.
DEar Sir:

In outlining the work on Soluble Solids for the present year,
the chairman has followed the suggested line laid out by the
Referee, incorporating such points as were suggestd by members

of the Commiittee.

The outline was sent out carly in the year and although lengthy,
we do not think it covered too much ground to be handled by each
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member of the Committee. We therefore regret that some mem-
bers found the task so great as to fall short of a complete report.

In the hope of securing uniformity of results, large samples of
three extracts were sent out to each member with instructions
sufficiently explicit to meet all requirements.

In spite of the fact that all were working, presumably on the
same basis, exactly, the figures when compared are far from set-
tling the question of uniformity and bring us to the point where
we arrive each year. The question then again arises what shall
we do to secure uniformity ? There are many things which labor
against this end, of which, personal error, temperature, time,
method of drying residues and influence of filter paper, play most
important part. It is extremely difficult to bind a large number of
people to every point of a set rule. Here comes the personal
error. One man will depart one way ever so little perhaps and the
next man to the same degree in another direction in some point of
lesser importance. In the end, however, these slight deviations
may become the prime factor in the non-concordance of results.
Such things have come under our own observation, and this is why
it is mentioned. At the present day commercial chemistry finds
its way into almost every great line of industry and the same thing
which is true in our case is true in other branches of the profes-
sion, namely, lack of agreement in comparative work. There are
vast amounts of money at stake on the findings of the commercial
chemists, and the constant disagreements of those in the same line
of work leave a bad impression of the profession upon the un-
learned. Therefore, anything that we can do in our line towards
getting to gether will be so much gained. In our report this year
there is some good individual work which goes to show that there
could be equally good collective work, all things being equal at
the start.

2nd. Temperature is a point which must be defined in our
method. A review of the work done this year on this line proves
it to be of prime importance, but at the same time very difficult to
define. How are we to compel a man in Florida, for instance, to
work at the same temperature as a man in Canada? In a country
so large and of such diversified temperature this is a hard question
to answer. Yet in spite of this very apparent obstacle, it is up to
us to confine the analvses of commercizl proldicts to as narrow a
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range of temperature as possible. Some favor the plan of cooling
the solutions quickly to a definite temperature, in water at a defi-
nite temperature and proceeding at once with analyses. When one
has a large number of analyses to get out it is difficult to pursue
this course, and get all of the work out of the way during working
hours. It seems to us that a slight modification of this plan as
suggested by the Referee would meet our requirements better, i. ¢.,
make up as per Othicial Method in the evening and in the morning,
bring to a definite temperature by either warming or cooling with
water at a stated temperature. By this method change of tem-
perature would be small and it would at the same time give one a
good start on the day’'s work.

Mir. Hoppenstedt has done considerable satisfactory work on
cooling solutions to 20° in water at 15°, as compared with the
Official Method. On the average the Official Method gave him
higher Insolubles. This also holds true in the comparative work
of the Committee. There is a constant decrease in the Insolubles
as the temperature is raised to 35°, hemlock being the most sus-
ceptible to temperature changes. As shown in the tables, the In-
solubles are still subject to change of temperature even after
analysis solution has been cooled to 20° in water at 15°. Here we
come to an interesting set of figures, Table VII, Precipitation of
Reds, a line suggested by Mr. Hoppenstedt, but unfortunately not
fully carried out by him. The chairman made up five solutions of
chestnut extract, beginning with Official strength and going up to
8%, 15°, 20°, and 30° Barkometer. The extract was dissolved with
water at 80° and cooled to 20°, in water at 15°. Dilutions to
Official strength of the four stronger solutions were then made by
diluting an aliquot part with water at 20°. Both the strong and
the dilute solutions were filtered through paper, with results show-
ing that the Insolubles once precipitated in a strong solution are
not immediately redissolved upon dilution to Official strength with
cold water. Something on this line was mentioned by Mr. Claflin
in his remarks at the St. Louis convention, and if it should be
borne out by further investigation, then we have a straw to cling
to in the Soluble Solids sea.

3rd. Time is another factor which has its direct bearing upon
the question in hand. Its influence is two-fold. The length of
time the solution stands before analvsis and the time of filtration.
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It has been observed by the writer that a solution standing for
twenty-four hours will show more Reds than one standing half
that time. In filtration, time is important both in regard to evapo-
ration and filter paper absorption. An accurate means of rapid
filtration would go far towards solving these problems, as well as
those of temperature.

4th.  Although the methods of drying tannin residues as prac-
ticed at the present time may not exert any great influence upon
the results, yet the influence exists. Tannin residues are not
stable at high temperatures. There has been a great deal of work
done in the past on this subject and a method drawn up to cover
drying by various means. Nevertheless, in view of the fact that
drying has its influence, we believe that on the analysis of com-
mercial products, everyone should use the same kind of drying
apparatus. Some dry at 98° in a water oven, others at 103> to
105° in air-bath. Would it be gonig too far to require either the
one or the other? When one is doing factory work, personal
error, temperature, timme, method of drying, etc., do not matter so
much so long as one always does the work in the same way, but
when it comes to strictly compartive work, participated in by
many, the methods of working should be similar.

sth. One of the most annoving features in the analysis of tan-
nins is the filtrations for Soluble Solids. Various well-known
means have been devised to obviate the error due to filter paper ab-
sorption. So far all have fallen short of the objective point and
are likely to continue to do so, so long as we are dealing with a
substance which has no definite stopping place in its capacity for
absorbing tannins. If every filter had the same absorption value
the problem would be an easy one, but even the best papers ob-
tainable vary in thickness and texture to a remarkable degree.
Here I would call your attention to Table VI, previously alluded
to on page 3. which may show at least a partial solution of this
difficulty. Of the 30° DBarkometer solution, filtered direct, only
the first 25 or 30 cc. were rejected. Yet the Soluble Solids figure
as identical to that obtained on the diluted solution, of which 150
cc. were rejected. By employing a stronger solution for the
Soluble Solids and Insolubles figures the filter paper would be
more quickly satisfied, giving us at the same time truer figures in
both items. Of the two papers experimented with this vear there
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seems to be little choice except that the No. 590 comes already
cut in circles.

During the experimental work on Soluble Solids last year the
writer tried various methods of filtrations in the attempt to get
around the filter paper difficulty. Asbestos filters of various forms,
sand filters of various forms, combination of asbestos and sand
and parchmentized paper pulp, were all given a thorough test, but
with purely negative results. This year the asbestos filter was in-
corporated in the outline for the Committee, but none of the col-
laborators returned any figures on same. The writer obtained the
purest asbestos fiber on the market, which was subjected to further
purification in the laboratory. From this, filters of closely packed
fiber, at least 15" in thickness, were prepared with the utmost care,
with results as given in Table 1X. The first 40 or 50 cc. passing
through the filter are brilliantly clear, but robbed of tannin. After
a short time the Reds work their way through and the results
rapidly approach the Total Solids figure. It appears then that we
must continue to put up with what we know to be an imperfect
method and continue our search for something better.

6th. The figures on Insolubles obtained by using varying quan-
tities of kaolin show a very slight decrease as the amount of the
latter is lessened. The differences are so slight that the chairman
would not recommend a change in the present quantity, especially
since filtrations with one gram are slightly slower than when the
regular quantity is used. Two grams of well purified kaolin does
not seem to have any harmful influence.

7th. The entirely new departure in the work this year is the
filtration of tannin solutions by the Berkefeld filter candle. The
candles as they appear on the market are not immediately fit for
use on Tannin solutions, but must be previously boiled in dilute
hydrochloric acid to remove iron and other soluble salts. Messrs.
Parker and Payne, of the I. A. L. T. C., have obtained some very
remarkable results by the use of this filter and have strongly rec-
ommended to their association, the adoption of same. With the
above in mind the chairman entered upon the work this vear in the
hope that at least there was in sight a panacca for our Soluble
Solids ills. The results, however, were only partially encouraging.
It is to be very much regretted that the collaborators through
stress of work or other reasons, were not able to turn in a com-



24 LEATHER CHEMISTS ASSOCIATION

plete set of figures upon this point. The chairman was very suc-
cessful both in obtaining good results and in the manipulation of
the filter. However, his work is almost entirely lacking in cor-
roboration by other members of the association, and hence are of
small weight. It is nevertheless our opinion that the work is
sufficiently worthy to merit further and fuller investigation, and
we recommend to you that such be done. The filter is rapid,
gives brilliant filtrates, eliminates evaporation, is non-absorptive
after the first 50 or 100 cc., is inexpensive and not difficult to
manipulate.

Having sincerely endeavored to make our tables and report to
you as full and complete as possible, we trust that the same will
at least partially meet with your approval.

Very truly vours,
H. T. WiLsox,
Chairman Soluble Solids Com.

The result of the Committee’s work was neither as satisfactory
nor conclusive as desired. The Referee therefore deviated in his
outline of general collaborative work from the methods pursued
by the committee, and followed one which occurred to him later
and is mentioned in the chairman’s report, zis., methods for Solu-
ble Solids as per Study 1 (b).

Recommendations pertaining to this subject are found later in
this report.

The suggestions offered to the Chairman of the Committee on
the “Chroming of Hide Power” were as follows:

1. Determination of the best compound of Chromium for
chroming purposes, to determine whether the sulphate factor can-
not be eliminated.

2. Influence of time in chroming, determining whether the
_time as per present official method cannot be shortened, and
whether all the chroming compound cannot be added at once in-
stead of in two portions as now obtains.

3. Determination as to whether the amount of hide powder
used for detannizing as per present official method, cannot be re-
duced.

4. Influence of the acidity or alkalinity of hide powder upon
the chroming and upon the resulting Non-tannins.
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5. Effect of greater or less moisture in the wet hide powder
upon the resulting Non-tannins.

6. Whether the test for tannin in the non-tannin filtrate as per
present official method cannot be advantageously altered.

7. The question oi the production of a dry chromed hide pow-
der, and tests with a hide powder made by grinding. dry chromed
hide powder. ‘

Mr. Alsop, Chairman of the Committee, submitted the follow-
ing report:

NEw York, June 14th, 19o5.
Mr. H. C. Reed, Referee,
Stamford, Connecticut.
DEAR SIR:

I beg to submit the report for the Committee appointed to in-
vestigate the “Chroming of Hide Powder.” This Committee con-
sisted of Messrs. C. C. Hildebrand, F. R. Mosbaugh, H. C. Reed,
and W. K. Alsop, Chairman. Four samples of extracts, Liquid
Quebracho, Chestnut, Hemlock and Oak, were sent out together
with a request for certain experiments. Below you will find tabu-
lations of such results as are deemed to be of sufficient importance
to report. :

No. 1. Chroming Hide Powder.

1. Chroming Hide Powder as called for by the Official method.

2. Chroming Hide Powder as called for by the Official method,
except in one particular; add all the Chrome at once instead of
in two portions.

3. Chrome the Powder as in No. 2, except that as soon as the
Chrome is added agitate by either stirring or by shaking for (1)
one-half hour, (2) for one hour.

Wt. Wet Per ct Dry Per Cent. Non-tannins.
1. Official Hide. Water in Hide. Chest- Hem- Oak. ue-

Grams. Wet Hide Gms. nut. lock. * bracho.
Reed........ 46 72.83 12.50 12.84 20.58 2260 7.63
Hildebrand.. 50 78.s0 10.75 13.51 20.90 23.17 8.69
Mosbaugh... 40 63.00 14.80 12.51 20.18 22.35 7.75 Hide No. 1
Mosbaugh... 40 65.00 14.00 12.78 20.25 22.27 7.9t Hide No. 2
Alsop +eeene 50 72.25 13.87 12.84 20.60 22.65 7.87
2. Chrome added

all at once.

Reed.ceeee.. 44 71.02 12.75 12.96 20.52 22.68 7.72
Hildebrand . 46  71.60 12.88 13.25 20.60 23.04 7.91
Mosbaugh... 40 65.00 14.00 12.80 20.25 22.66 7.91 Hide No. 1
Mosbaugh-.. 4o 65.00 14.00 12.88 2042 22.58 8.14 Hide No. 2
Alsop ««-v.-. 50 74.00 13.00 12.85 2041 22.68 7.67
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Wt. Wet Perct. D Per Cent. Non-tannins.
1. Official. Hide. Water in Hide Chest- Hem- Oak , Que-
Grams. Wet Hide Gms. nut.  lock. bracho.
3. Chromed
14 hour.
Reed........ 42.5 72.00 I1.90 13.42 20.94 23.18 8.16

Hildebrand.. 50 75.50 12.25 13.50 20.79 22.94 8.26 .
Mosbaugh... 40 64.00 14.40 13.10 2063 2290 8.46 Hide No.
Mosbaugh... 40 63.00 14.80 13.32 20.64 22.55 8.3t Hide No. 2

-

Alsop..-.... 51 74.00 13.26 13.37 20.92 22.84 8.19
3. (2) Chromed
I hour.

Reed:---.... 46 73.50 12.20 13.08 20.72 22.71 7.70
Hildebrand.. 46 72.00 12.88 13.51 20.02 23.39 8.65
Mosbaugh... 40 64.00 14.40 12.95 20.87 22.80 8.20 Hide No. 1
Mosbaugh... 40 62.75 14.90 13.00 20.56 22.59 8.09 Hide No. 2
Alsop--.: et 51 72.50 14.03 13.15 20.72 22.53 8.24
4. Unchromed.
Reed....... 48  73.40 12.77 13.61 21.26 23.39 8.46
Alsop «++..... 53 75.00 13.25 13.47 20.84 22.68 8.31
Average.

Average.
Official...... 45.2 70.84 13.18 12.90 20.50 22.61 7.97
Chrome added

all at once. 44 69.70 13.33 12.95 20.44 22.73 7.87
Chromed %

hour..... « 44.7 70.20 13.32 13.34 20.78 22.88 8.28
Chromed 1
hour...... 44.6 69.33 13.68 13.14 20.78 22.80 8.18

Unchromed . 50.5 74.24 13.01 13.54 21.05 23.04 8.38

These results do not warrant changing the method so as to
shorten the time of Chroming to the extent tried. There does not
appear to be much difference whether the Chrome is added all at
once or in two portions (one-half at the beginning and the rest at
least six hours before finishing). Mr. Mosbaugh is of the opinion
that the method as it is at present is best.

There is no material difference between the averages obtained
by the two methods and the results obtained by the collaborators
are closest when adding the Chrome all at once.

. Amount of Hide Powder for Analysis.

Experiments using such amount of wet hide as represents the
following amounts of dry hide: (1) 12 grs., (2) 11 grs., (3) 10

grs., (4) 9 grs.
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Wt. Wet Perct. D Per Cent. Non-tannins.
Hide. Water in Hide. Chest- Hem- Oak ue-
Grams. Wet Hide. Gms. nut. lock. *  bracho.
Reed........ 46 70.00 13.80 12.65 20.37 22.34 7.45
Alsop....... 50 72.25 13.87 12.84 2060 22.65 7.87

Hildebrand.. 50 71.00 14.50 13.81 20.93 23.36 8.80
Mosbaugh... 40 65.00 14.00 13.00 20.60 22.48 7.96 Hide No. 1
Mosbaugh... 36.5 64.50 13.00 13.12 20.78 22.79 8.19 Hide No. 2
Reed........ 42 70.25 12.50 12.85 20.51 22.55 7.55
FVET) R 50  74.00 13.00 12.85 20.41 22.68 7.67
Hildebrand.. 50 75.00 12.50 13.52 20.58 23.34 8.25
Mosbaugh... 36 65.00 12.60 13.57 21.09 23.69 8.71 Hide No. 1
Mosbaugh... 33.5 64.50 11.90 13.86 21.40 24.15 8.73 Hide No. 2

Reed........ 38 70.25 I1I1.30 12.95 20.57 23.04 7.60
AlSOp cevvers 44 74.00 11.44 12.92 20.46 22.79 7.76
Hildebrand.. 46  75.00 11.50 13.52 20.77 23.38 8.27
Mosbaugh... 33 65.00 I1.50 14.43 22.00 24.59 9.20 Hide No. 1
Mosbaugh... 30.7 64.50 10.g0 14.02 22.1T 24.60 9.40 Hide No. 2
Reed........ 34.5 70.25 10.25 13.32 20.87 23.37 7.70
Alsop ....... 40  74.00 10.40 13.25 20.67 23.10 7.84

Hildebrand.. 42 75.00 10.50 13.57 20.84 23.35 8.40
Mosbaugh... 30 65.00 10.50 15.03 22.99 25.15 9.88 Hide No.1
Mosbaugh... 28 64.50 9.90 .... 22.76 25.10 10.31 Hide No. 2

Reed........ 35 73.50 9.28 13.36 20.74 23.10 7.90
Alsop....... 36 74.00 9.36 13.36 20.g0 23.63 7.97
Hildebrand.. 38 75.00 9.50 13.72 20.88 23.52 8.77
Mosbaugh... 27 65.00 9.40 15.21 23.33 25.69 r10.20 Hide No. 1
Mosbaugh... 25 64.50 8.90 15.60 23.01 25.12 15.60 Hide No. 2

Mr. Mosbaugh’s results are not comparable with the rest, so I
have not made an average. In all probability his results are due to
using a hide squeezed so as to contain an unusually low percentage
of water. Mr. Mosbaugh states that in his opinion the amount of
hide powder used should be increased above (12 to 13) grams. [
do not agree with him. Mr. Reed suggests 11.5 to 12.5 as giving
the most satisfactory results. Probably the method should be left
as it is. I will refer to these results again under Table No. 3.

3. EFFECT OF GREATER OR LESS AMOUNT OF WATER IN HIDE

Wet Per ct. Day Per Cent. Non-tannins.
Hide. Waterin Hide. Chest- Hem- . Que-
Gms. Wet Hide. Gms.  nut. lock. *  bracho.

Reed........ 60 80.00 12.00 12.82 20.73 22.73 8.09
Alsop.-..... 60 80.00 12.00 13.37 20.77 23.12 8.11
Reed........ 52 77.00 11.90 12.80 20.62 22.37 7.63
AlsOp cceen. 50 74.00 13.00 12.85 20.41 22.68 7.67
Mosbaugh... .. 75.00 13.20 12.55 20.50 22.63 8.04 Hide No. 1
Mosbaugh... .. 75.00 13.20 12.41 20.15 22.40 7.93 Hide No. 2
Mosbaugh... . 72.00 13.00 12.48 20.19 22.48 8.12 Hide No. 2
Reed........ 37.5 68.50 11.80 12.88 20.47 22.72 7.70
Alsop ....... 40 7.50 13.00 I13.10 21.07 22.98 7.90
Mosbaugh... 46 68.00 14.70 12.71 20.38 22.64 8.02 Hide No. 1
Mosbaugh... 42 64.00 15.00 12.80 20.21 22.54 7.80 Hide No. 1
Mosbaugh... 42 64.00 15.00 12.69 20.39 22.30 8.00 Hide No. 2

Reed........ 34.5 65.50 11.g0 12.92 20.54 22.68 7.76
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I think that a study of Tables No. 2 and No. 3 will show that
different amounts of water in hide have a marked influence on the
results, and that the differences in results obtained by collaborators
are due largely to this cause and not to the different amounts of
dry hide used. Mr. Reed states that the less water in hide the
greater the difficulty of obtaining clear non-tannins, and that from
70 to 75% of water appears to be advisable. I could not obtain
clear non-tannins with hide squeezed to contain 67.5% water. Mr.
Reed also states that it was utterly impossible to obtain satisfac-
tory filtrates with hide containing 64% water, when using an
amount equivalent to g grams of dry hide. It will be noticed that
Mr. Mosbaugh obtains results with 75 and 72% water and 13.2
and 13. grams dry hide that are comparable with his results when
using 15. grams of hide containing 64% water. Therefore I do
not see the necessity for increasing the amount of hide to be used
for analysis, but rather to prescribe limits for the water content.
I think that Mr. Reed’s suggestion, 75 to 70% water, is a good
one and should be put in the method.

4. EFFECT OF SHAKING FIVE MINUTES AS COMPARED
WITH TEN MINUTES.

Chestnut. Hemlock. Oak. Quebracho.

Minutes. 5 10 s 10 5 10 5 10
Reed........ 13.13 12.84 20.70 20.58 22.85 22.68 7.80 7.63
AlsOp.coees. 12.92 12.84 20.41 20.60 22.71 22.65 7.76 7.87

Hildebrand.. 13.42 13.51 20.97 20.g0 23.13 23.17 8.66 8.69
Mosbaugh... 13.95 13.30 21.36 20.71 23.01 22.72 8.11 7.88 Hide No. 1
Mosbaugh... 13.65 13.10 20.83 20.49 22.92 22.59 8.16 7.93 Hide No. 2
Average..... 13.41 13.12 20.85 20.66 22.92 22.76 8.10 8.00

These results do not seem to warrant shortening the time for shaking to
five minutes.

5. COMPLETE ANALYSES OF EXTRACTS.

Chestnut Extracts.
Reed. Hildebrand. Alsop. Mosbaugh. Average.

Water ............ 55.63 55.61 55.95 55.56 55.69
Total Solids..... - 44.37 44.39 44.05 44.44 44.31
Soluble Solids..... 44.03 44.25 43.88 44.07 44.06
Reds «.covvvennnnn .34 14 .17 .37 .25
Non-tannins ..... 12.84 13.51 12.84 13.30 13.12
Tannins «c.ev.veee 31.19 30.74 31.04 30.77 30.94
Hemlock Extract.
Water +.... Ceeaeae 46.44 46.43 46.66 46.20 46.43
Total Solids -...... 53.56 53.57 53.34 53.80 53.57
Soluble Solids. .... 51.24 51.50 51.08 51.31 51.28
Reds «cvevevnnnnns 2.32 2.07 2.6 2.49 2.29
Non-tannins ...... 20.58 20.90 20.60 20.71 20.70

Taunins «eceeeee-. 30.66 30.60 30.48 30.60 30.58
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5. COMPLETE ANALYSIS OF EXTRACTS.—Continued.

Chestnut Extracts.
Reed. Hildebrand. Alsop. Mosbaugh. Average.

Oak Extract.

Water cooeeevscees 48.10 47.44 48.17 47.93 47.91
Total Solids..«.... 51.90 52.56 51.83 52.07 52.09
Soluble Solids..... 51.26 51.53 51.05 50.68 51.13
Reds.eeeeecens o .64 1.03 .78 1.39 .96
Non-tannins. ...... 22.60 23.17 22.65 22.72 22.79
Tannins «.cccoeeee 28.66 28.36 28.40 27.96 28.34
Quebracho Extract.
Water «..cocveneenn 50.60 50.37 50.37 50.60 50.49
Total Solids....... 49.40 49.63 49.63 49.40 49.51
Soluble Solids. .... 48.68 48.83 48.83 48.98 48.83
Reds ccevevvnnnnn. .72 .80 .80 42 .68
Non-tannins ...... 7.63 8.69 7.87 7.88 8.02
Tannins «......... 41.05 40.14 40.96 41.10 ° 40.81

6. DRY CHROMED HIDE POWDER.
Mr. Mosbaugh sends results with three different lots of dry

chromed hide as follows:
Non-tannins.

Quebracho. Hemlock. Oak. Chestnut.
7.50 20.60 22.18 12.74
7.80 20.31 22.00 12.81
7.66 20.00 22.23 12.60

Following are some results with hide sent to Mr. Reed and my-
self by Mr. Mosbaugh. These results were obtained in the course
of routine work and are not from the samples sent out.

Reed. Alsop.
Chestnut. Chestnut.

Fet. Ty. Wet. Dry.
NO. Ieeernenn. 11.8 11.49 NO. T ceeeveens 14.90 15.09
C2 ... xz.gg 12.61 LU P 17.04 17.30

:: 3 eeeceeen. I1.58 10.88 Quebracho,
LR 11.17 10.68 LLED G 7.58 7.92
Quebracho. L 8.23 8.36
LIS S 9.05 8.81 LT TP 7.88 7.97
12.5 grams Dry Chromed Hide B R 7.68 7-93
used. Wet Chromed Hide repre- 12 grams Dry Chromed Hide
ented 12.38 grams dry. used. Wet Chromed equal 13.50

Shaken 1o minutes. dry.

Shaken 1o minutes.

These results are encouraging and further experiments which
are to be made when the general collabgrative work is sent out will
probably furnish a better basis from which to determine whether
it is practical to use the dry powder. If it can be made so that
different lots will give comparable results a distinct advance will
be made.

The results obtained by this Committee involved a considerable
amount of work and I think that they justify it. The results ob-
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tained in the complete analysis of extracts are the closest that I
have seen, when the character of the extracts are taken into con-
sideration. They show that it is not advisable to squeeze hide
powder so that it contains less than 70% water, and that when so
squeezed more hide is required to give satisfactory non-tannins.
That, when the water content is within proper limits, the equiva-
lent of 11.5 to 14. grams of dry hide does not make any material
difference in the percentage of non-tannins, and that therefore the
amount prescribed by the method would seem to be satisfactory,
and if slightly varied from, which is sometimes unavoidable, will
not seriously affect the results.
. W. K. ALsop,
Chairman Committee.
The conclusions to be drawn from this report pointed so strong-
ly in favor of a definite moisture content for wet chromed hide
powder of from 70% to 75%, and to the needlessness of adding
the chrome alum in two portions, that the Referee incorporated
the recommendations in the general collaborate prospectus.

The Referee sent out the following general instructions under
Study I:

STUDY L
ANALYSIS OF EXTRACTS.

Solid Quebracho Extract. Dilution 6 grams per liter.
Liquid Hemlock Extract. Dilution 14 grams per liter.
Complete analysis of both samples.

(a) Extracts are to be dissolved in water at 80° C., made
up to 9oo cc., with water at the same temperature and allowed to
stand over night. Solutions are then brought to a temperature
between 20° and 25° C., the particular temperature used to be
stated, and the analysis proceeded with as per Official method, all
solutions being at the definite temperature when pipetted and care
being observed in keeping at the definite temperature during fil-
tration for soluble solids.

Evaporation and drying of residues to be conducted by a
method similar in effect to that of the combined evaporator and
dryer, a description of which is enclosed. The temperature must
not be allowed to go below 98° C., nor above 100° C. The time of
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evaporation and drying to be 16 hours. The Referee will welcome
a comparison of this method of evaporation and drying with any
other method or methods.

The hide powder for non-tannin determinations is to be
chromed by adding all the chrome alum at once instead of in two
portions. The amount of water in the wet hide powder must fall
between 70% and 75% and the amount of wet hide used must rep-
resent between 12 and 13 grams of dry hide per each 200 cc. of the
tannin solution. After shaking for 10 minutes, squeeze immediate-
ly through linen, add 2 grams kaolin and filter through No. 590
S. & S. filter paper, collecting when clear and evaporating 100 cc.
The weight is to be corrected for the water contained in the wet
hide powder. State percentage of water in wet hide and amount
of wet hide taken.

Non-tannin determinations to be made on both extracts
using the dry chromed hide powder furnished, in the proportion
of 1214 grams per 200 cc. of the tannin solutions. The hide pow-
der and tannin solution are not to be allowed to stand in contact,
but to be shaken immediately upon adding one to the other.

(b) Solutions of extracts to be made as in “(a)”, al-
lowed to stand over night and total solids and non-tannins deter-
minations to be made on solution pipetted at room temperature.
That portion of solution used for soluble solids filtration, to be
brought to exactly 20° C., and filtration immediately proceeded
with, not keeping the solution at a definite temperature, as in
“(a)” but permitting the influence of the room temperature. Al-
low the soluble solids filtrate to return to room temperature before
pipetting. State room temperature and temperature of filtrate at
conclusion of filtration.

Method of evaporation and drying and percentage of
water in wet hide powder, with statement of same, and proportion
of dry hide powder to be the same as in “(a)”.

(c¢) Determination of soluble solids by means of the
Berkefeld filter candle. Temperature and method of drying to be
same as in “(a)”. Non-tannins determinations to be omitted.

Note.—The Referee is, at present, unable to furnish the
filter candle, but will forward it with description as to use, as early
as possible.

The directions for use of the filter candle, sent to col-
laborators, will occur later in the report.
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The drawing represents an oven that will hold go dishes,
2} inches in diameter. The water compartment, 31 inches long
by 25 inches wide and g inches deep, is made of copper, the top,
on which the dishes rest, should be made of heavy copper in order
to insure a level surface, it is provided with the usual arrangement
to insure a constant water level. The hood, which rests on the
water-bath, is jacketed, with one inch space between the walls.
These are perpendicular for 4 inches, and the distance between
the cover of the water compartment and the top of the hood is 12
inches. It is fastened by hinges to the back of the water-bath, and
is lifted by the handle shown. The holes shown in the drawing are
3 inches above the bottom of the hood, and 4 inch in diameter.
They create a draught that carries off the steam, during evapora-
tion, through the opening of the hood, which is 1 inch wide and 8
inches long.

A Combined Evaporator and Dryer.

The hood is heated by steam from the boiling water,
which passes through pipes at each end of the oven, and escapes
through the openings in the top. These pipes, I inch in diameter,
are elbows that fit together when the hood is down.

The whole apparatus rests on an iron stand, and is heat-
ed by means of four burners.

Under Study I “(a)” and “(b)", the Referee submitted sam-
ples of Solid Quebracho Extract and Liquid Hemlock Extract to
twenty-five analysts and received replies from twenty-two.

The analyses are submitted below in tabulated form:
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COLLABORATORS’ NOTES AND METHODS RELATIVE TO STUDY
I“C@a)” AND “(b)”.
W. K. Alsop and A. W. Hoppenstedt.

“The filtrations for soluble solids by method “(a)” were very
slow. By method “(b)” the soluble solids filtrates were at room
temperature when filtrations were finished. The dry chromed hide
powder did not work at all well, the non-tannin filtrates being
colored, filtering slowly and requiring to be returned through the
filter a number of times in order to get a clear filtrate.

The non-tannin filtrates from the solutions at 23° were more
colored than the others.

These samples were not analyzed until August 24th, which may
partially account for the failure of the dry chromed hide to give
satisfactory results.

Results obtained in this laboratory with the dry chromed hide
on another set of samples were much more satisfactory. These
were analyzed at once upon receipt of samples. It is our opinion
that this hide has deteriorated in quality since it was received.
That it has dried out and become hard, and for that reason will
not properly detannize the solutions with the treatment given
above. Dry chromed hide has been made in this laboratory that
was satisfactory when first made, but in a short time was worth-
less.

Yocum-Eachus Laboratory.

“The soluble solids portions which were cooled to 20° C,
(method “(b)”) rose to the temperature of the laboratory by the
time there was enough of the filtrate through. It took four hours
to make the soluble solids filtration. The dry chromed hide pow-
der gave dark colored filtrates and high non-tannins.”

F. P. Veitch and H. H. Hurt.

“We have not followed the instructions in all cases. All dry-
ings were for 16 hours, and were made on the bottom shelf of the
ordinary water oven, and all filtering and pipetting were done at
the laboratory temperature (28° to 30° C.), unless otherwise

-stated in the tables. Specific gravity of the spent liquors was not
determined, and in calculating percentages cubic centimeters are
used as grams.”

F. W. Alden and E. G. Wilmer.
“All dryings were made in the following manner: Aluminum
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pans (333 inches by 114 inches) containing the liquor to be evapo-
rated were placed on a water-bath over direct steam until dry,
which occupied about 114 hours. They were then placed in a des-
sicator until evening, when they were removed to a steam-heated
oven with a temperature between 93° and ¢6° C., and there re-
mained over night and weighed the next morning. Each dish was
cooled in a dessicator by itself and weighed as quickly as possi-
ble.”

C. R. Delaney.

“You will notice the relatively large number of analyses both
of the Solid Quebracho Extract and of the Liquid Hemlock Ex-
tract. The reason for this is, that I could not get results that were
concordant with comparatively small changes in the temperature ;
in fact, I found that solutions made at different times, notwith-
standing that the greatest care was used, gave different results
when they were finished. All my dryings were made in a large
water oven capable of running for 30 hours without being re-
filled, at a temperature from g8° to 100° C,, and all dryings were
as far as possible uniform. Much as I would have liked to have
kept the temperatures uniform, I found that it was impossible to
do so as the fluctuations of temperature for the last month have
been great, some days being down to 20° C., and a couple days
after over 30°.

In both the Quebracho and Hemlock analyses I have made two
other analyses with the dry chromed hide powder which you fur-
nished, but the results were so very far apart that I did not think
it would be advisable to include them in any table of averages.”

These results are not included in this report as they are merely
confirmatory of our previous knowledge of the effect of tempera-
ture on tanning solutions.

G. A. Kerr.

*We think the time for drying residues, 16 hours, is too long in
an oven through which there is a rapid circulation of air.

The dilutions in both cases were allowed to cool over night, and -
the temperature reduced from room temperature (22° C.) to 20°
C. Upon completion of filtration of soluble solids, solution was
found to have returned to room temperature, which was constant
at 22° C., (exceptionally cool for Central Virginia, in August).

In the analysis as per Study I (a) the quantity of hide powder
used seemed insufficient, we, therefore, increased it in this case to
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an equivalent of 17.5 grams, dry, with the result of raising the
tannin figure considerably.

I think the ranges of temperature to which our dilute liquors
were subjected were too small to indicate anything relative to
soluble solids. Our results show lower insolubles at 20° than at
25°; this would indicate, the error caused by irregularities in the
quality and character of the filter paper, was much greater than
that caused by 5° C., in temperature.”

J. R. Mardick.

“Study I (a) were analyzed both by the official method and by
our own method. As you know, we aim to follow as near to tan-
nery conditions as possible, for this reason we believe that the
solutions ought to be acidified with some organic acid (to .4-.5%)
before analysis. \We are inclined to think that the quantity recom-
mended for analysis is rather weak. It ought to be at least two
to three times stronger, as the same amount of hide powder
(12 grams) will absorb completely all the tannins. Hope that
Berkefeld filter candle will enable us to use stronger liquors, al-
though the same end can be accomplished by acidifying the solu-
tions and thus settling the reds.”

Mr. Mardick remarks that the dry hide powder furnish contains
soluble sulphates, hence not used. His analyses according to the
tanner’s method and by the method of acidification are here sub-
mitted :

STUDY I (a)—EXTRACTS—ACCORDING TO TANNER'S METHOD.

Total  Soluble Non- Tan- - Insol- Weight Tempera-
Solids. Solids. Tannins. nins. ubles. taken for ture of

Percent. Per cent. Per cent. Percent. Percent. Analysis. Analysis.
Quebracho...... g90.32 78.00 11.69 66.39 12.32 16.g. 22°C.
Hemlock ....... 49.39 43.84 19.61 24.23 5.85 28.56 22°C.

Remarks : Tanner's Method. The details of this method are given in
Journal Society Chemical Industry, Dec. 31, 1904, or Shoe and Leather Re-
porter, Jan. 26 and Feb. 2, 1905s.

STUDY 1 (a)—EXTRACTS—THE SOLUTION ACIDIFIED TO o.50%,
(MIXTURE 2/3 ACETIC AND 1/3 LACTIC).

Tannins. Temperature

Per cent. Anaoli;vsis.
Quebracho..-veeeeererennnunnn.. 64.75 22° C.
Hemlock «vevvevrvneneneienns oo 21.40 22° C.

Remarks: Acidiified Analysis Solution. This method brings the condi-
tions on tannery basis, accelerates the filtration just about five times over
the official method, and clarifies the solution by settling the reds.

Nore.—Method of Evaporation, Drying, &c., same as in Tables
1 and 3.
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F. R. Mosbaugh.

“Note that there is very little difference in results of Study I
(a) and (b), which is probably accounted for by the fact, that in
(b) it was only necessary to cool solution about 215°, as main-
tained laboratory temperature of 22-23° C., throughout. In my
opinion, the temperautre factor should certainly be considered,

and think 20-25° C., the most desirable.”

C. W. Norris.

Mr. Norris uses the combined evaporator and dryer and has the
following to say concerning it:

“In the construction of my oven I supply the heat with a copper
coil (which has a number of fine perforations for the live steam
to enter). The steam causes no bumping.

The temperature upon the drying plate is go° C., during the
evaporation (when the ventilator is open).

The temperature is 99.5° C., during the drying.

The evaporation of 100 cc. takes from 4% to § hours.”

SOLUBLE SOLIDS AND INSOLUBLES.

The two extracts submitted, offered as severe a test upon the
method of filtration as could be presented.

As for uniformity, in the case of the Quebracho Extract there
is but little choice between the two methods, while with the Hem-
lock Extract the uniformity is somewhat in favor of Method B.
However, the advantage gained from this method is hardly suffi-
ciently marked to warrant its adoption in lieu of the provisional
method which we now have, limiting the temperature of filtration
within the range of 20° to 25° C. It is true that the two extract
solutions were of so slow filtration that room temperature was at-
tained practically in every instance by the time the filtrations were
concluded, and it is evident from the tables that the insolubles did
go back into solution to some little extent with the rise of tem-
perature. With a rapid filtering solution, a re-solution of insolu-
bles would not obtain to such an extent, but the Referee had in
mind the embracing of all possibilities in submitting extracts of the
character he did.
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Since putting out the collaborative work, the Referee has done
some little experimenting with the so-called time contact method
suggested by Mr. Small. Results would seem to indicate that by
judicious use of this method, improvements can be shown over any
of the methods hitherto suggested. The Referee would therefore
recommend that especial attention be given to this method in next
year's work. Briefly stated, the modus operandi, is as follows:
Solution to be filtered is stirred with 1 gram of kaolin, thrown
upon filter paper and the filtrate returned to the filter, thus keep-
ing filter full, for one hour. Solution on filter is then removed
either by decanting or pipetting and replaced with fresh unfil-
tered solution, collecting the 100 cc. for evaporation after discard-
ing the first 10 cc. of filtrate, or provided filtrate is not clear, the
first 100 cc., coming clear after discarding the 10 cc. It might be
imagined that the decanting or pipetting of the solution from the
filter would be liable to produce cloudy filtrates, but such does not
seem to be the case, the kaolin apparently forming a quite com-
pact mat upon the filter. It is suggested that the determination of
soluble solids using this method, be conducted as follows: Solu-
tion is made up to mark in morning at room temperature, thor-
oughly stirred with 1 gram of kaolin, thrown upon paper and fil-
trate returned for one hour. At expiration of this time have por-
tion of solution cooled to 20° C., and proceed with filtration of
cooled solution after removing the solution from the filter.

By Method B, the cooled solution is gradually returning to room
temperature during the filtration of 250 cc., while with the pro-
posed method, it is returning to room temperature during the fil-
tration of 100 cc. or for a much shorter time. The Referee is con-
fident that this method will show a more just comparison between
slow filtering and rapid filtering solutions, than is now given by
the official method, since the time of a slow filtration will be less-
ened and of a rapid filtration, increased.

The labor entailed may be somewhat greater with rapid filtering
solutions, but is more than offset by the labor and time saved in
case of slow filtrations.

The Referee presents below comparisons of the time contact
method with the Official method. The results were obtained dut
ing regular course of work.
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The Referee would have liked to have been able to show results
from a greater variety of extracts, but time did not permit.

The immediate cooling of solutions, as shown by the report of
the Chairman on Soluble Solids, seems to offer no solution of the
problem, as the insolubles appear to return to solution during fil-
tration, as in Method B, owing to rise in temperature.

The report of the Committee apparently shows no advantage to
be gained by reducing the amount of kaolin, and filter paper No.
590, S. & S., is apparently more uniform than the Swedish No. 1
F, and no change should be made here.

A rather interesting feature of the Soluble Solids Committee
report i1s found in the tests which were made to show that reds
once precipitated in a strong solution are not immediately re is-
solved upon dilution with cold water.

The results are sufficiently commented upon by the Chairmar o1
the Committee in his remarks relative to the report.

The filtration with asbestos mat gave entirely negative results.

Other methods are sufficiently commented upon in the report by
the Chairman, with the exception of the Berkefeld filter candle fil-
tration, which, owing to its adoption by the International Asso
ciation of Leather Trades Chemists, was thought best to be given
a place in the work this year. The report of Mr. Wilson's com-
mittee on the filter candle filtration was not sufficiently conclusive
one way or the other and the Referee considered it wise to obtain
the filters directly fromn Dr. Parker, the originator and strong ad-
vocate of this method of filtration. With the candles was sent a
detailed description as to their preparation and method of use,
which is here given.

Study I (c).

Determination of Soluble Solids by means of the Berkefeld
Filter Candle.

Before use the candle is to be prepared as follows: Remove
thistle tube and rubber ring from candle and place the candle in a
10% solution of pure hydrochloric acid. Place over water-bath
or air oven and keep warm for 12 hours. Pour off hydrochloric
acid and fit up candle, washing with distilled water until free from
iron. A description of the method of fitting up the filter candle is
herewith enclosed.

I. Comparative soluble solids of the sample of solid Quebracho
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Extract already furnished and fresh sample of Hemlock Extract
using S. & S. No. 590, single-pleated filter paper as per Official
method and the Berkefeld filter candle as per enclosed directions.
Filtrations to be conducted between 20 and 25° C., and the tem-
perature stated, care being observed that the temperature of the
solutions by filter and candle filtration is the same.

II. Results on soluble solids with the Quebracho and Hemlock
Extracts, using the Berkefeld filter only, by evaporation of the 1st,
2nd, and 3rd 100 cubic centimeters passing through the filter (and
as many more as is convenient), after discarding the 1st 150 cc.,
in order to prove whether there is a tannin absorption or not.

Nore.—The Referee will welcome any results the collaborators
may be willing to offer in addition to the work outlined.

No non-tannins will be required.

TOTAL SOLIDS MUST BE GIVEN.

State the time of filtration in every instance when paper is used
as well as with the filter candle.

The stem of the funnel X is passed through a cork B fitting into
the neck of the receiving flask Y. Capacity of Y about 500 cc.

The receiving flask Y is connected to a vacuum pump through
tube D fitted with stop-cock C. A vacuum gauge is connected be-



REPORT OF REFEREE 45

tween pump and cock C. The filter candle F is connected with the
receiving flask Y by thistle tube T, stem of which passes through
a cork A in stem of funnel X.

The operation is as follows: The solution to be filtered, is
poured into funnel X, cock C opened and the vacuum pump run
until a vacuum of 40 mm., is obtained. Cock C is then shut and
150 cc., allowed to filter. Vacuum is broken and the 150 cc. dis-
carded. Vacuum is now renewed to 40 mm. and 100 cc., col-
lected for evaporation. For each successive 100 cc., the vacuum
must be broken, flask emptied and vacuum renewed to 40 mm.

If desired a separatory funnel of about 500 cc. capacity, can be
used for the receiving flask Y.

If the candle becomes clogged it may be brushed with a tooth-
brush during operation.

The results from the various analysts following the above in-
structions are tabulated below.
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The following table showing filtrations of Tannery liquors using
the Official Method and the Berkefeld Filter Candle was presented
by Mr. McLaughlin:
TABLE VIII.—BERKEFELD FILTER CANDLE—TANNERY
LIQUORS.

Using one candle (1%” x 2%”) for all analyses, brushing between every two
or three filtrations and discarding 100 cc. in each case before
collecting for evaporation.

590—S. S. Berkefeld. Time. Vacuum.
Number. 4 S.S. Residue. %8S.8S. Wt. Res. Minutes. Inches.
) G 3.98 1.2180 3. 1.2160 26 6
20000 3.41 1.0410 5.46 1.0554 30 6
Feenen 6.39 9344 6.42 .9900 10 6
4avens 7.19 .7406 7.12 7340 6 6
§aeees 6.52 .6702 6.61 .6800 6 6
[ T 7-32 .7554 7.28 .7506 12 6
TP 6.51 .6696 6.53 .6714 6 6
8..... 7.30 .7530 7.30 .7536 1§ 6
Qaren- 7.06 .7274 7.13 .7346 8 6
10 ceee 7.52 .7816 7.44 .7676 14 6
IT eoves 7.39 .7620 7-43 .7666 10 6
12 ceens 9.18 .7152 9.27 .7230 12 6
I3 ceees 7.65 .7902 7.66 .7910 10 6
O 10.00 .7820 10.05 .7856 10 6
15 eeeen 7.65 .7898 7.68 .7930 10 6
16..u0. 7.54 .7786 7.51 .7760 12 6
Average. 7.04 7.05 12.3 .
Note: The 590 S. S. filtrations average 30 minutes.

Mr. McLaughlin further presents results included in the follow-

ing tables:

TABLE IX.—SPENT OAK BAﬁK.

Wt. Res. S.S. % Time. Min. Vacuum. Appearance.
ISt 100 CC.eevens .5830 4.93 18 2”7 Brilliant
2nd ‘Y eeees .5780 4.89 15 2”7 ‘o
3rd 'Y el .5795 4.90 17 2”7 ‘o
590 S.S-cevn.nns .5697 4.81 40 "

TABLE X.—CHESTNUT EXTRACT.

Wt. Res S.S.4 Time. Min. Vacuum. Appearance.
Total Solids . ..... .5870 36.62 .. v eeeeees
ISt IOO CC..vvoen- .5784 36.08 35 4” Brilliant
2nd Y el .5783 36.08 33 4 “
ard Y el .5814 36.27 12 8” "
4th ¢ Lol .5808 36.23 12 8” '
sth Y eeeeee. .5828 36.36 6 127 “
6th “ ....... .5823 36.33 It 12” N
7th ¢ ... .5817 36.31 5 16” ‘o
590S. S..ovnnnnn .5776 36.00 40 ves ¢

Mr. McLaughlin says, “The figures in last table are an attempt
to show the difference, if any, on filtrations with high and iow
vacuum.”
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COLLABORATORS’ NOTES RELATIVE TO STUDY I (c).
E. G. Wilmer. i

“I should like to note that owing to the slow filtration of the
hemlock extract, it is almost impossible to prevent evaporation,
which would materially effect the results.”

J. R. Mardick.

“Berkefeld candle works pretty well with light tannin material
like Quebracho, provided that the pressure is kept constant. Forty
mm. pressure would not do, it will require 8 mm. vacuum con-
stant. By constant, 1 mean not to shut off the pressure by cock
as directed. This filtration method will not work well with heavy
extracts like Hemlock. As you will notice, there is a gradual de-
crease in each successive soluble solids filtration.

Again, the candle is pretty nearly covered with solid matter
after the first 150 cc. filtration, and in the second and third 100 cc.,
it requires nearly complete vacuum in the case of Hemlock.

By Berkefeld method filtration the solutions are much clearer
with each successive filtration, but the per cent soluble matter
decreases with the clearness.

For a technical laboratory, where a large amount of work is
done, this method is very slow, and impracticable as well as un-
handy. Again, the extract manufacturers would not like this
method for obvious reasons (less soluble solids), as from the
standpoint of tanners such method of filtration (under pressure)
is entirely out of discussion.”

F. P. Veitch.

“The temperature of filtration was from 25 to 28°. The results
reported for 2nd 100 cc., on quebracho with the candle, are, I fear,
erroneous, but I had neither the time nor material to repeat.

The required 150 cc. were first rejected in all cases.

Three or four years ago [ tried this scheme, using a closer pored
candle than the Berkefeld, but the results were so low that I ahan-
doned further trials. The quebracho solutions, which had passed
the candle, were not bright, but decidedly opaque.”

F. H. Small.

“The filter candle will not separate out the reds from the que-
bracho until a very large quantity of liquor has been filtered and
the candle become clogged. On the other hand the reds of the

3
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hemlock clog the filter rapidly and then filtration proceeds very
slowly even when a brush is used occasionally on the candle. 1
found further that care was very necessary in using a brush, as
otherwise the candle again allowed reds to pass through.

For that matter, I did not get very satisfactory results with the
official method, as it did not give periectly clear filtrate in several
instances. This is in line with all my past experience and is why
I have so persistently advocated a time contact method or some
similar process. On these two extracts my assistant and myself
by my laboratory method got results for insolubles as follows,
quebracho 7.42, 7.52, 7.55. Hemlock 4.98, 5.35, 5.22, while with
equal care the official method gave quebracho 7.35, 6.98, 7.46,
Hemlock 4.61, 4.43, 4.09, and several of these latter filtrates were
not clear.

These two extracts seem unusually well adapted to showing up
the deficiencies of the Berkefeld filter candle, and I am more than
ever convinced that we have nothing to gain by adopting it.”

F. W. Alden.

“I regret that I am unable to make a satisfactory report on the
use of the Berkefeld filter candle.

The hemlock extract filtered very slowly indeed, and although
the candle was brushed and the vacuum repeatedly renewed, the
only way seemed to be to let it take its time. The worst of it was
that the solutions had to stand much longer than they should have
before they were filtered. I undertook to do duplicates with the
hemlock which delayed the work still more. The filtration was so
slow that I did not attempt to control the temperature.

Hemlock Extract.

The filtration was very rapid at first, and the filtrate very cloudy
so that much more than 150 cc. passed through before a clear fil-
trate was obtained.

Several hours were required to obtain 150 cc. of clear liquor.

It seems that the candle does absorb considerable, especially
when in contact with the liquor for a long time.

In the results with quebracho, the extract solution had stood
four days. The filtrate did not become clear until 750 cc. had
passed through, all of which was returned excepting the first
150 cc.”
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C. W. Norris.

“I found that by using only a 500 cc. flask, I could get only 30
to 40 cc. of filtrate before the pressure would diminish from 40
mm. too. So instead of renewing the pressure a number of times,
I inserted a six liter flask; and the pressure would diminish from
40 to 30 mm., during each 100 cc., and thus keeping a more steady
pressure throughout.

With the quebracho, filtrates were as cloudy as before filtration.

With the hemlock, filtrates were perfectly clear. The candle
was brushed lightly with toothbrush three times during each fil-
tration. Because of slow filtration only 1st 100 cc. could be ob-
tained first day. The 2nd and 3rd 100 cc. were filtered the follow-
ing day. Temperature was constant throughout.”

M. F. Nicholas.

“I had no vacuum gauge, but merely attached filter pump and
ran it to full capacity. My filter had a flaw and got to leaking on
making my test on quebracho and would not filter at all, so cannot
give you any report on this sample. '

With my experience with Berkefeld filter I cannot say that I
am much in favor of it.”

F. R. Mosbaugh.

“Found it impossible to obtain clear filtrate with Berkefeld
filter, the only approach to clearness being when filter was clogged,
and upon slightly brushing candle, the cloudiness would reappear.
Think it must have been in some way defective.”

H.T. Wilson.

“Could not make the small candle work to advantage. Clogs
up too quickly and is too slow to be practical on hemlock and
quebracho. In all cases I ran the vacuum up to 6” and did not
touch cocks until filtration was complete. Hence there could be
no evaporation. Do not favor vacuum as low as 40 mm., because
it is scarcely enough for a complete filtration and is very slow.
I have three other determinations on another Quebracho solution,
which run .4966, .4947 and .4943 = 82.46%, 82.15% and 82.09%
against .4930 = 81.87% for No. 590 paper.”

A. W. Hoppenstedt.

“All the filtrates from the paper were clear, while those from the
candle filter were cloudy.

In the Quebracho extract the filtrates from the candle filter be-
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came gradually clearer as the filter became more clogged up with
reds and filtered slower. I think this accounts for the results
here.

In the Hemlock extract the first 100 cc. went through so slowly
that I began to use a brush on the second 100 cc., and at once I
could notice that the filtrate become more cloudy. On the Que-
bracho extract I did not use a brush at all. This I think accounts
for these results showing just the opposite from the Quebracho ex-
tract.

In my opinion the boiling of the filter candle with hydrochloric
acid in order to remove the iron, etc., rendered the same too porous
thereby destroying its filtering power. The absorption of tannin
by the candle filter, I think, is extremely little.

From the above work and from the work I did previously I
feel convinced that the candle filter method as it now stands is of
little value.”

Chas. Eachus.

“I tried the candle filter on the two extracts and found that it
did not filter clear, until it became so clogged up with reds as to
render it worthless, and as soon as the filter was scrubbed with a
toothbrush the filtrate became cloudy again. My results are worth-
less, I do not wish to report them, and I do not intend to use the
candle filter, unless the preponderance of opinion of the chemists
as the annual meeting is in favor of it.”

G. D. McLaughlin.

“Candle supplied by Referee too small for Hemlock solution,
too smal surface exposed which made time to filter too long.”

The results as shown by the tables and the remarks of the col-
laborators are distinctly unfavorable to the Berkefeld filter candle
filtration. Mr. Wilson, who in his report as Chairman, gives some
excellent results with the filter candle, confesses that he was unable
to use to any advantage, the candle submitted by the Referee.

The general concensus of opinion is that only by the stoppage
of the pores of the candle with the insolubles of the solution, can
clear filtrates be obtained. and when thus obtained, filtration is too
slow to be practicable, and when hastened by brushing, cloudy fil-
trates result.

The Referee has made certain tests which seem to indicate a
gradual absorption of tannin matters by the filter candle. These
results are included in the table given below.
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You will observe that almost -invariably the first 100 cc. passing
through the filter candle gives higher soluble solids than shown
by.our present official method of paper and kaolin filtration.

The report of the I. A. L. T. C. commission, upon which was
based the adoption of the Berkefeld filter candle, apparently
shows that no further attempts were made in their investigation
than the collection of this first portion for soluble solids determina
tion, after rejecting the prescribed amount of filtrate. It is true
that work had been done upon clear tannin solutions which would
indicate no absorption of tannin by the candle filter, and it may be
that the candle itself is not directly responsible for loss of tannin
through its own absorption but that the coating of insoluble has
some influence not explained. At any rate the constant decrease

in soluble solids is plainly apparent, and the element of time has
an important bearing.

The results obtained by Mr. McLaughlin on tannery liquors,
using the filter candle, are very good, but it must not be lost sight
of that the insolubles of liquors are of entirely different character
from those of extracts, and do not clog the pores of either the
paper or candle. Moreover, the average soluble solids by candle
and paper filtration would indicate as much absorption of tannin
by one as the other, as there is but a difference of .01% in favor
of the candle. In Table 10, Chestnut extract, Mr. McLaughlin’s
results in a measure bear out the contention of the Referee rela
tive to the influence of time.

It is the experience of the Referee that the candle filter shows
as much, if not greater, absorption than the filter paper when the
time for filtration is equal in both cases, or, conversely, it is only
owing to rapidity of filter candle filtration that higher soluble
solids results are shown by the method than by paper filtration.

Mr. Hoppenstedt suggests that the treatment with hydrochloric
acid for the removal of iron may have softened the candle and
made it more porous. The Referee, in order to determine the
value of this suggestion, used a candle which had been washed
with hot water only, but met with all the difficulties experienced
with the acid treated candle.

There can be no question from the collaborative results on the
Berkefeld filter candle, as to its adoption by this Association.
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NON-TANNINS AND THE HIDE POWDER QUESTION.

As shown by the tables, the non-tannin results are, on the
whole, very excellent indeed.

The Referee considers the reports of the Committee on thc
Chroming of Hide Powder, on the questions of the moisture con-
tent of the wet chromed hide and of adding all the chrome alum
at once instead of in two portions, to be sufficiently conclusive,
and recommends that these changes be made in the present official -
method.

Mr. Small has offered a solution of the question as to the rea-
son of lower and more uniform non-tannin results when the water
content of the wet hide falls between 70 and 75%. He has
found that, if, after shaking, the hide powder is freed from solu-
tion by light squeezing and then placed in a press and subjected
to severe squeezing, the two portions of liquor obtained when fil-
tered, measured, dried and weighed, give different non-tannin
figures, the latter being appreciably lower than the former. It
would appear that the solution more closely retained by the hide
powder, was more fully depleted of absorbable matters. When
the moisture content of the hide powder approximates that to
which it can be squcezed by the hand, lower non-tannins result
than when the hide powder, previous to use, is squeezed to a low
moisture content which cannot be attained by hand squeezing
after shaking with the tannin solution.

It would not seen advisable, judging from the report of the
Hide Powder Commiitte, to alter the present limits of from 12-13
grams of dry hide in the wet hide used for detannizing 200 cc., of
the tannin solution as per present official method, nor to reduce
the time for shaking, nor to chrome for a shorter period.

The dry chromed hide powder failed to give the result that was
expected of it. There scems to have been a gradual deterioration
in its power of absorbing tannin. Very possibly due to the rea-
son suggested by Mr. Alsop, to wit: loss of absorption power by
drying and hardening.

The Referee received from Mr. Alden, of the Pfister and Vogel
Leather Company, a sample of chromed hide powder, practically
chirome leather, which he tested against the wet chromed powder.
The comparison is given in a table below.

It must be understood, however, that this powder requires
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washing, and must therefore be used in the wet state, with a
moisture correction, in a manner exactly similar to our present
mode of operation with, of course, the omission of the chroming.

It is claimed for a powder of this nature, that better duplicatiun
will be obtained in Non-tannin item than when hide powder is
but partially chromed as with our present method.

It is a subject that would well repay investigation and this fullv
chromed powder seems to have lost in chroming little, if any, of
its absorbability for tannin.

TABLE XII.—TABLE SHOWING ALDEN'S CHROMED HIDE

POWDER VS. WET CHROMED HIDE POWDER.

8 Wet H P. D
N.T. Hide. Moisture. Hi?e.

(1 Wet Chromed 11.08 48 73 13.0

Alden's 12.25 445 75 11.13
Quebracho Extract....... (2) Wet Chromed 10.56 46 72.5 12.65
Alden’s 11.03 47 73.6 12.41
(1) Wet Chromed 20.41 48 73 13.0
Alden'’s 2092 44.5 75 11.13
Hemlock Extract ........ (2) \Wet Chromed 19.19 46 72.5 12.65
Alden’s 18.86 47 73.6 12,41
(1) Wet Chromed r11.01 48 73 13.0
Alden's 11.75 44.5 75 11.13
Chestout Extract ...... .. (2 Wet Chromed 11.26 46 72.5 12.63’
) Alden’s 11.27 47 73.6 12.41
(1) W:it Chromed 20.52 48 73 13.0
Alden’s 20.65 44.5 75 11.13
Oak Extract......c.eee.. (2) Wet Chromed 20 46 46 ;2'5 12.65
Alden's 19.87 47 73.6 12.41
. Wet Chromed .42 6 73 1.62
Spent Oak Liquor........ Alden's 43 55 75 1.38
. Wet Chromed .88 11, .1
Spent Hemlock Liquor. .. Alden’'s 91 |o.¢5) ;‘; ‘2.5

EVAPORATION AND DRYING.

That some basis might be had from which to draw conclusions
as to the relative value of various systemns of evaporation and
drying, the Referee has compiled a table from the extract analy-
ses tables showing the total solids comparisons by the three prin-
cipal methods employed.

The least variation in the case of the Quebracho extract was
with the steam oven, and with the Hemlock extract the com-
bined evaporator and dryer showed to best advantage. It must
be considered, however, that the chance of variation from the
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evaporator and dryer was greater owing to the larger number of
analyses represented by this method. The water oven apparently
gives more variable results, owing, no doubt, to the greater varia-
tion in the temperature. As a matter of fact, the combined
evaporator and dryer is, in a sense, not widely different from the
steam oven, and the former can very readily be converted into
the latter. Assuming that both are of equal merit in results
given, the advantage of ease of manipulation lies with the com-
bined evaporator and dryer. The apparatus has been used in the
laboratory of the Referee for nearly a year, and he can vouch
for its efficiency and reliability. It is believed that other analysts
who have installed the apparatus will bear out this statement.

The Referee is so convinced of the merits of this method of
evaporation and drying tannin residues, that he has decided to
recommend the provisional adoption of the combined evaporator
and dryer.

It is possible that the discrepancies in total solids figures may
be in part accountable to incorrectly standardized pipettes. It
may seem superfluous to direct attention to a contingency of this
kind, but the Referee advises that pipettes be carefully re-grad-
uated when received.

Before leaving Study I, the Referee wishes to ask a single
question in respect to Mr. Mardick’s so-called “Tanner's Method”
of tannin analysis and his more recent method in which acid is
added to the extract solution. Mr. Mardick has claimed for his
tanner's method that it gives results in all respects comparable
with those obtained in tannery practice. If such is the case, with
what are his results from his acid-addition method, where he
shows considerably less tannin than by his tanner’s method, com-
parable?

STUDY II
ANALYSIS OF LIQUORS.

The Referee suggested to Mr. Small, Chairman of the *Liquor”
Committee, that his committee should work with the view of pro-
ducing a suitable provisional method of analysis, and to study the
effect of the acids of liquors upon the analysis.

In answer to the request, the chairman submitted the follow-
ing report:
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COMMITTEE REPORT ON ANALYSIS OF SPENT LIQUORS.

The composition of spent liquors is peculiar in that the ratio of
the tannin to the matters not tannin,~—glucosides, acids, inorganic
matter, etc., is very small. This raises the question whether the
official method of analysis is applicable to such liquors,and if not
how the method can be modified to meet the peculiarities of the
case. Certain preliminary experiments were made by the chair-
man to study this question, with the resuits as follows:

Two spent oak liquors were analvzed at three different dilu-
tions, the liquor being diluted with water at 80° C., and allowed
to cool slowly, also two stronger liquors were analyzed at two
different dilutions made as above.

Barkometer 18.2 18.4

Liq.l Wat. Liqz. Wat. Liq.3Wat. Liq.l\Vat. Liq. 2Wat. Liq.swat.
Dilution e 1000—0 600—400 190—810 1000—0 600—400 1go—810
Total Sohds' e 431 4.30 4.34 4.42 4.39 4.43
Soluble Solids 4.24 4.19 4.23 4.32 4.30 4.33
Non-tannin... 4.14 3.88 3.68 4.24 4.01 3.78
Tanunin ..... “ .10 .31 .55 .08 .29 .55
Insolubles.... .07 a1 .11 .10 09 .10

Hide Powder per 100 cc., 18.8 gms., containing 70.5Y% moisture.

Barkometer. 33.4 288
1 2 1 : 2

Liq. Water. Liq. Water. Liq. Water. Liq. Water.
Dilution -... ... 220—780 100—g00 250—750 120—880
Total Solids ........ 817 8.16 7.07 7.07
Soluble Solids ...... 8.08 8.01 7.01 6.96
Non-tannin........ . 6.09 5.84 5.7 5.58
Tannineeeeeeveene.. 1.99 2.17 1.23 1.38

Insolubles.......... .09 15 .06 1
Hide Powder per 100 cc., 18.8 gms., containing 70.5Y%, moisture.

The total solids residues from the evaporation of 100 cc. of
spent liquor in the first table at dilutions 1 and 2 were respectively
4.39 grams, 4.50 grams, and 2.62 grams, and 2.68 grams. These
are too large for satisfactory drying by the official method.
Further, and as was to be expected, varying the dilution but
using the same amount of hide powder, resulted in varying the
non-tannin percentage greatly. Dilution 1 in each case corre-
sponded most closely to the official and consequently represented
most nearly theofficial ratio of hide powder to tannin. At this
dilution filtrations were exceedingly slow, frequently requiring
many hours. At the higher dilutions, the ratio of hide powder to
tannin was unquestionably excessive. There was further some
question as to whether the process of dilution did not put in solu-
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tion matter insoluble in the liquor at the original concentration.
A slight tendency in this direction is shown by the various analy-
ses in this report, but it is so small as to be practically negligiblc.
The results obtained by Messrs. Cushing and Teas are similar,
though from previous experience, both feel that there is some
solution of insolubles by the dilution.

In order to find whether a dilute solution and less hide powder
or one made up of official strength was the more desirable, the
following analyses were made:

1 2 3 1 2 3 4
Barkometer. 18.7°. 18.7°.
Dilution..ec.cveueennn. 1000 cc. Lig.—o Wat. 200 cc. qu —800 cc. \Vater
Total Solids «eeeervnen.. 4.465 ... ...  4.448
Soluble Solids -ccc.cvvvte 4.341 .eee ... 4.348
Insolubles «.ooovvvnnaan 24 eeee eees OO0 ceen eees eaa
Non-tannin «eeeee coenen 4.114 4.113 4.157 3.729 3.756 3.856 4.020
Tannitl coeeeeveneeronnen 227 .228 184 619 .592 .492 .328

Hide Powder to 100 cc... 22.7g. |6 4g 10.c¢. 22. 7g 16 4g 10. og 3. 7g

Moisturein H. P........ .... 72.3Y%
Abs. dry H. P........... 6.28g. 4 54g 2.76g. 6. zSg 4 54g 2. 76g I. ozg
1 3 1 4

Barkometer, 18 9°. 18 9°.

Dilution ..c.cvvvvviinnnn 1000 cC. qu —o Wat. 200 cc. Liq. —-Soo cc. Water

Total Solids «cecvvvtnn 4553 - ceer 4.549

Soluble Solids .. cees 4.442 eeee aeee 4,361

Insolubles ... vcvvuvn et 111 088 ....

Non-tannin ..ecooveeen.. 4.253 4 254 4.299 3. 856 3.910 3 995 4 166

Tannin .ccoeeieeeeneinns .18 .188 .143 .605 .551 .466 .295

Hide Powder to 100 cc... 22.7g. 16.4g. 10.0g. 22.7g. 16.4g. 10.0¢. 3.78.

Moisture in H. P........ 72.3%:

No. 4 of the dilute solution in which approximately the official
ratio of hide powder to tannin is kept, shows a larger absorption
than the corresponding No. 1 at full strength. That the tannin
figure in the latter case is amply large is seen from the fact that
all the non-tannin filtrates even when only 10 grams of wet hide
were used, gave absolutely no test for tannin with a gelatine-salt
solution.

High dilutions require small amounts of hide powder, in which
case variations of a fraction of a gram in the amount used cause
relatively large variations in the amount of matter absorbed,
while at full strength little change is produced by a change of
several grams in the amount of wet hide powder. For these rea-
sons it seems desirable to use for analysis dilutions containing
as near as practicable the official amount of tannin, namely .35-
.45 grams per 100 cc. That more matter will be absorbed by this



REPORT OF REFEREE 61

procedure than is precipitable by a gelatine-salt solution is un-
doubted.

To form some idea of the excess, a liquor at approximately
official strength was treated with lessening amounts of hide pow-
der in order to find how small an amount could be used and yet
yield a non-tannin filtrate free from matter precipitable by gela-
tine-salt solution.

1 2 3 4 1 2 3 4
Barkometer. 18.4°. 17.1°,

Dilution .......... 1000 cc. Lig.—o Water. 1000 cc. Lig.—o Water.
Total Solids ...... 4.392 ceer  aeer eere 4021 eeee aeer aaes
Soluble Solids -..- 4.312 ... ....  ....  3.955
Insolubles . cceue v .0So .... ceee 0b6 ....
Non-tannin ....... 4.063 4.092 4.127 4.210' 3.770 3.805 3.814 3.867
Tannin «eovvevene. .249 .220 .185 .1o02 .18 .150 .141 .088
Hide Powder ..... 22.2  15.9 9.5 3.2 22.2 15,9 9.5 3.2
Moisture in H. P.. 72.1%. )

! These gave test for tannin with gelatine-salt solution.

Clearly when a spent liquor is analyzed according to the offi-
cial method, the hide powder absorbs a considerable amount of
the matter not tannin. That this is true in general even when fresh
extract solutions are analyzed is doubtless recognized by all; but
even so, all the matter not tannin in the liquor and absorbable by
hide powder is not then removed. To show this 300 cc. of a 20
Bk. liquor were shaken 10 minutes with 6o grams of wet hide
powder containing 70.3% moisture. The hide powder was fil-
tered out, 20 cc. of clear filtrate were evaporated and 200 cc. of
the remaining were shaken with 42 grams of wet hide powder.
The hide powder was again filtered out, 20 cc, of clear filtrate
evaporated and 100 cc. of the remaining were shaken with 21
grams of wet hide powder. Twenty cc. of the clear filtrate from
this were also evaporated. The results obtained were as follows:

1 2

Soluble solids in original solution.................. 4.702% 4.548%
First non-tannin residue -« coce vveiene teveinvnennen 3.438 4.301
Matter absorbed by hide powder from original solution  .264 .247
First non-tannin residue .......c.oovcvieiiii et 4.428% 4.301%
Second i e 4.322 4.180
Matter absorbed by hide powder from first non-tannin

] T 0 - I .166 .121
Second nou-tannin residue.......c.oociiiiiii i 4.322% 4.180%
Third o e i i e, 4.300 4.134

Matter absorbed by hide powder from second non-
tannin residue. . ooovviie it ittt .022 .046
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In other words, fresh hide will still absorb considerable matter
from a solution after the solution has yielded up much more than
the tannin content as shown by gelatine-salt test.

In continuation of the above test, the tanned hide powder from
the first shaking was carefully weighed, then put in a glass and
shaken with 200 cc. of water. The tanned hide from the second
shaking was similarly treated with 100 cc. of water. In each
case 50 cc. of clear filtrate was evaporated. It was hoped to dis-
cover whether there was a combination between the matter ab-
sorbed and the hide or whether the matter was so loosely held
that it could be readily washed out. In each case, however, the
water after the shaking contained only so much matter as could
be accounted for by the liquor present in the tanned hide powder
when put in the water.

No great reliance is to be placed on these results since they rest
wholly on the assumption that after hide powder has been shaken
with tan liquor the composition of the liquor surrounding the
hide powder and that present in the hide powder, but which can-
not be removed by pressing, is identical. The chairman feels
grave doubts of the truth of this assumption.

Until there is an agreement as to what tannin analysis mecans,
whether it is an attempt at a determination of tannic acid, of
matter absorbable by hide, of matter not precipitable by. gelatine-
salt solution, or what not,—the chairman feels that the closer we
stick to a uniform method of analysis the more comparable our
results are likely to be.

Certain further experiments were undertaken with a view to
ascertaining the effect of the time of shaking of hide powder and
liquor,—originally in hopes that the hide powder would remove
tannin first and so a short shaking would suffice ; later to discover
whether a prolonged shaking with a smaller amount of hide pow-
der might yield the same absorption as a shorter shaking with
more. The results obtained were as follows:

Barkometer ... .oiviuieecannns 182 184 288 334 54.1 56.1
Non-tannin, 3 minutes shaking.. 3.92 4.04 585 522 686 6.82
Non-tannin, 1o ** “ .. 388 401 578 6.09 6.58 6.53
Barkometer.....cceoeevieeinns 18.4 17.1
Non-tannin, 10 min, shaking. 4.127 4.210 3.814 3.867
Non-tannin, 30 ‘¢ v 4.126 4.202 3.821 3.871
Hide powder absolutely dry.. 4.43 gms. 2.65gms. 4.43 gms. 2.65 gms
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Three minutes does not produce a maximum absorption and as
the absorption then becomes a function of the time, it is essen-
tial in order to secure concordant results that the time be regu-
lated to a fraction of a minute, a proposition which is hardly
feasible. In 10 minutes a maximum absorption has been reached,
hence the futility of hoping by prolonged shaking and less "hide
powder to reach the same result as with more hide powder. In
general the amount of matter absorbed is a direct function of the
amount of hide powder emploved and after absorption has
reached a maximum, which occurs in 10 minutes or less, it is in-
dependent of the time.

The chairman would here acknowledge his indebtedness to his
assistant, Miss Worthen, for valuable aid in the experimental part
of the work.

This preliminary work led the chairman to believe that spent
liquors should be analyzed at the same dilution (.35-.45 grams
tannin per 100 cc.) as extract solutions,—that a smaller aliquot
part than 100 cc. should be evaporated and that the soluble solids
determination should be modified. Samples of seven representa-
tive spent liquors were consequently sent to the members of the
committee with instructions as follows:

“Make up solutions to contain from .35 to .45 grams tannin per
100 cc., using water at 80° C. for the dilution. (Liquor No. 1 is
too dilute to do this so proceed with it at full strength and in de-
termining non-tannins use only one-half of the required amount
of hide powder). If 100 cc. of these solutions be evaporated the
residues will be too large for satisfactory drying by the official
method, hence in each case evaporate an aliquot part that will
give a residue for soluble solids of from .7 to .8 grams approxi-
mately. Evaporate the residue in 3" dishes and dry as usual.
Determine the soluble solids as usual except that after rejecting
150 cc. you will collect only so many cubic centimeters as needed.
It may be preferable to leave the liquor in contact with kaolin
and filter paper a definite time instead of rejecting a definite num-
ber of cubic centimeters. Study of this point will be welcomed.
Determine non-tannins by shaking 10 minutes with an amount of
wet chromed hide powder equivalent to from 12 to 13 grams ab-
solutely dry. Test the non-tannin filtrates in each case for tannin
with a gelatine-salt solution.
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Appended are the dilution and number of cubic centimeters to
be evaporated for each liquor, which the chairman thinks will sat-
isfy the requirements of the above method. It is perhaps needless
to suggest that special attention be given to the accuracy of the
pipettes used since a slight error in the pipetting is largely magni-
fied when using solutions of such comparatively high concentra-
tion.

Dilution. CC. to be

No. of Sample. Liquor.  Water.  Evaporated.
I Spent Union Liquor 1000 o 50
2 Nearly Spent Union Liquor 8oo 200 40
3 Spent Acid Hemlock 600 400 30
4 Nearly Spent Acid Hemlock 400 600 35
5 Spent Oak 1000 o 20
6  Nearly Spent Oak 700 300 20
7 Oak Liquor 225 775 40

The results obtained by "Messrs. Teas, Cushing and Small are
tabulated herewith, as also results obtained by Mr. Teas by his
laboratory method, an account of which will be found later in the
report.

No. 1. No. 2.
Teas. Cushing. Small. Teas. Cushing. Small.
Total Solids -... 1.675 1.63 1.651 ' 2.580 2.52 2.524
Soluble Solids.. 1.608 1.55 1.574 2.381 2.32 2.334
Non-tannins.... 1.469 1.42 1.447 1.703 1.67 1.670
Tannin......... .139 .13 127 678 .65 .664
Insolubles...... .067 .08 .077 .199 .20 .190
No. 3. No. 4.
Total Solids ... 3.772 3.70 3.694 5.509 5.54 5.543
Soluble Solids.. 3.736 3.61 3.629 5.700 5.42 5.481
Non-tannins.... 2.946 285  2.862 1732  4.60 4.629
Tannin......... .790 .76 .767 .968 82 852
Insolubles...... .036 .09 .065 .109 .12 .062
No. 5. No. 6. No. 7.
Cush- Cush- Cush-

Teas. ing. Small. Teas. 1ing. Small. Teas. ing. Small.

Total Solids .... 4.21 4.10 4.133 5.603 5.37 5.404 S.700 830 8.306

Soluble Solids.. 4.08 3.97 4.011 5446 5.28 5.288 8.578 8.13 8.169

Non-tannins .... 3.82' 3.68 3.732 4.673' 4.59 4.578 6.327 6.08 6.048

Tannin......... .26 .29 .279 .773 .69 .710 2.251 2.05 2.12I

Insolubles...... 130 .13 .122 157 .09 116 .122 .17 .137
! Gave test for tannin.

Results by Mr. Teas Laboratory Method.

! 2 3 4 5 6 ?
Total Solids.... 1.710 2.620 3.861 5.833 .33 5.69 8.868
Soluble Solids.. 1.596 2.396 3.758 5.733 4.06 5.48 8.672
Non-tannin .... 1.445 1.715 2.947 4.628 3.51 4.45 6.362
Tannin «....... 151 681 81 1.105 .55 1.03 2.310
Insolubles ..... 114 224 .103 .100 .27 21 .196

Mr. Mardick submitted the following report, but as the chair-
man has been unable to prove the figuring by any mathematics
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known to him, and as the values at best are widely different from
those obtained by the rest of the committee, it was thought folly
to include them in the above summary.

1 2 3 4 5 6 7
Total Solids. . ‘“Did not make any total solids determination, and could
not see any reason for it.”’
Soluble Solids .7362 .7041 .6361 .7392 7224 .6720 .6907
Noun-tannins?. .5762 .3939 .4051 .5109 .5520 4744 .4505
Tannin, %... .24 82 .89 .98 .50 . 2.00

! Without hide powder correction.
Mr. Mardick recommends in place of the above method, his
maceration method, and sends his results by this method.

1 2 3 4 5 - 6 7
Soluble Solids .7360 .5656 .6110 .6944 .6553 .4325 .5055
Non-tannin! . .5758 .3426 .4209 .5633 .5353 .3529 .2427
Tannin, %... .24 .89 .96 1.05 .72 1.38 1.94
Diluted...... o 2 3 4 -3 4 4

Ten grams of moist hide powder used and 50 cc. evaporated in each case.
Time of maceration, 1 hour. Four times stirred.
1 Corrected.

With regard to the method outlined by the chairman, Mr. Mar-
dick, says: ‘I regard the method of dilution and quantity of
evaporation simply tortuous and unpractical. Sour liquors can-
not be treated like sweet extract liquors because the acid holds
back the tannin, hence the necessity of dilution to a certain de-
gree, say 6° Bk. Strong sour liquors dissolve a part of the unre-
duced chrome in the hide powder which results as large non-
tannin residue. Strong sour liquors have solvent action on hide
powder. Qualitative tests made on the tannin residue confirm
these statements.”

Some of these objections of Mr. Mardick are answered in the
course of this report. As to the presence of Chromium in the
non-tannin residue, the chairman made careful ash determinations
of the non-tannin residues from two strong sour spent liquors,
and in neither case was he able to detect the presence of chro-
mium by any of the ordinary qualitative tests. Mr. Mardick’s re-
sults might well have been due to imperfect washing of his hide
powder’

Mr. Cushing says, with regard to the proposed method, “It
seems to me to be thoroughly practical with possibly one excep-
tion,—whether dilution with water at 8° C. might not carry into
solution material insoluble in the original liquor. I
made a rather incomplete.comparison between the method of hot

4
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dilution and a method by which the total solids and soluble solids
were determined from the original liquor. These tests did not
bear out this contention, notably in the case of No. 7, which
would be more inclined to show any solutions of reds on account
of its high dilution.”

His report on this subject reads as follows: “The following
table gives some results upon these liquors by varying the pro-
cedure to some extent. The total and soluble solids were in this
case determined from the undiluted liquor, the dilution for non-
tannin determination being made with water at 20° C.- The
proper amount of liquor was measured into the shaking jar, di-
luting with water to a total volume of 200 cc. The object of
making the comparison was to determine if possible if any sub-
stances insoluble in the original liquor were carried into solution
by diluting with water at 80° C., as recommended in the first
tests. Owing to the limited time at his disposal, the writer did not
go into this question as fully as he should have done, being
obliged to use for analysis the original samples which had al-
ready been tested, on account of the data already accumulated,
although in most cases there was not sufficient quantity of liquor
to make complete analyses.

Total  Soluble 1Insol- Non- Tan- b Diluted for CC. Evap.
No. Solids. Solids. ubles. tannins. nins. N. T. N.T.
2 ... 1.63 125 L— 75 W 40
3 3.72 284 ... 20 100 L—100 W 30
4 5.55 5.43 .12 4.66 .77 10 100 L—100 W 35
6 5.40 5.25 .15 (o T
7 8.29 8.12 17 6.10 2.02 5 40 L— 60 W 40

* cc evaporated in determining total solids and soluble solids.

The results do not appear to indicate that any serious variation
was caused by solution of reds in the case of the hot dilution. It
would be interesting to determine this point more definitely, using
a fresh liquor of high concentration, containing a considerable
proportion of reds.

It was suggested by the chairman that the following method for
determining soluble solids be tcsted :—Add one gram of kaolin to
75 cc. of liquor, pour on single pleated filter, collect filtrate and
return through filter for one hour, keeping funnel well filled
until toward the end of the hour. Pour out any liquor left
in the funnel, let drain a few moments; reject the first 10 to
15 cc. of filtrate or until it is clear, then collect for evaporation,
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keeping funnel full. The above procedure was followed out with
samples No. 6 and No. 7. Duplicates of No. 6 gave in each case
5.25% ; triplicates of No. 7 gave 8.10, 8.07, 8.09. These results
were obtained from the undiluted liquor. The chairman states
that he finds this method of time-contact with the filter more sat-
isfactory than the official method. The writer is of the same
opinion, having followed a method for control work which is
quite similar. This consists in passing 75 cc. of liquor through
the filter, keeping funnel as full as possible, then drawing out the
liquor in the filter with a pipette, removing practically all in this
way, filling with fresh liquor, rejecting the first filtrate if cloudy
and collecting the necessary amount.

Mr. Teas says: “I do not think the method you suggest has
any advantages over our method as regards results obtained.
As regards time and trouble, our method has decided advan-
tages.”

The method to which Mr. Teas refers is as follows:

Total Solids.... Shake well; remove 10 cc., evaporate and dry in dish
2¥%” D.

Soluble Solids. . To 200 cc. add kaolin, stir, filter through double Prat-
Dumas Yaper, rejecting filtrate of first half hour,
then collecting 10 cc. and drying as above.

L. W.

Non-tannin .... Dilute liquors thus: 20 Bk. and higher 50—500

10 Bk.—20 Bk. 100—500
Below 10 Bk. 200— 500

Use amounts of hide powder from 20 to 45 grams per
200 cc., depending upon the strength and nature
of the liquor. Shake 3 minutes, add kaolin, stir,
filter through double Prat-Dumas paper. Collect
100 cc. for evaporation.

Mr. Teas continues: “I have done numerous samples by both
methods and do not find any appreciable difference in the results.
I thought it possible that the different treatment of non-tannin
filtration might cause some difference in the non-tannin results
of practically spent liquors and am not absolutely sure now that
it does not, but all the work we have done so far points that way.
I am indebted to Mr. J. R. Evans, an assistant in my laboratory,
for some of the experimental work in this direction and the fol-
lowing table shows some of his results. These three liquors were
taken from three vats of Rocker liquor and ought to show any
existing difference due to the different non-tannin filtration.
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No. 1. No. a. No. 3

Lab. Ref. Lab. Ref. Lab. " Re:’
Total Solids .... 1.96 1.91 2.91 2.86 2.20 2.18
Soluble Solids. - 1.83 1.83 2.70 2.78 2.10 2.12
Non-tannin..... 1.43 1.37 1.58 1.50 1.47 1.44
Tannin......... .40 .46 1.12 1.28 .63 .68
Insolubles...... .13 .08 .21 .08 .10 .06

On the official samples the prescribed method gives lower reds
and I expected this because of the dilution ; but on the other hand,
this method gave me lower total solids figures so I cannot argue
that point on this particular example. I know it to be a fact,
however, that dilution will diminish the reds found. With your
dilution of liquors like Nos. 4, 5, 6, 50 grams of the average wet
hide would not be sufficient. I find that for dirty liquors we must

use an excess of hide as the insolubles clog the powder and pre-
vent free absorption.”

With regard to these criticisms, tiie proposed method does de-
mand more attention, but seems likely to give more comparable
results as the amounts dried are more uniform; further, as noted
above, the experience of the chairman,—and this is confirmed by
Mr. Cushing,—is that the amount of hide powder recommended
is ample even for dirty liquors like Nos. 4, 5, and 6. The time of
shaking, as practiced by Mr. Teas, the chairman, does not find
sufficient to yield a uniform and complete absorption.

After carefully considering all the data at hand, the chairman
is led to suggest the following as a provisional method for the
analysis of spent liquors:

Make up solutions for analysis to contain .35 to .45 grams tan-
nin per 100 cc., dilutions being made with water at 80° C. In
each case evaporate such an aliquot portion as will give a residue
for soluble solids of approximately from .7 to .8 grams. Dry all
residues in 3" dishes by the official method.

To determine soluble solids, add 1 gram of kaolin to 75 cc. of
liquor, diluted as above, stir and pour on single pleated filter.
Collect filtrate and return through filter for one hour, keeping
funnel well filled until well toward the end of the hour. Either
pour out what remains in the filter or remove it by a pipette, let
drain a few moments, add 75 cc. of fresh liquor and collect fil-
trate for drying as soon as clear. Keep funnel full.

Determine non-tannins by the official methad.  In cases where
the original liquor contains less tannin than prescribed, it is per-
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missable to diminish proportionally the amount of hide powder
used.

With regard to the other question outlined for the committec,
namely, the effect on the analysis figures of the acid present ‘n tne
liquor, Mr. Cushing reports as follows:

“About 10 liters of liquor of 1.003 gravity was prepared from
fresh Hemlock Bark and immediately treated with Formalin to
check acid formation. The liquor was divided into 10 parts and
acidified with varying portions of Sulphuric, Lactic and Acetic
Acids in the following way :—To about 950 cc. of the liquor vary-
ing quantities of approximately 50% acid solution were added,
then sufficient water to make the total dilution 25 cc. in each case,
and enough of the original liquor to make the volume 1 liter.
After acidification the liquors were well shaken and allowed to.
stand until next day (20 hours) before analyzing.

The liquors acidified with Sulphuric Acid, Nos. 2, 3, 4, depos-
ited considerable sediment on acidification, the solution more
strongly acidified appearing quite clear at the top after standing
some time.

The liquors acidified with Lactic Acid, Nos. g, 6, 7, did not de-
posit an immediate sediment, but on standing some precipitation
was noticed, depending upon the degree of acidity; No. 7, the
strongest was considerably cleared at the top after settling out.

The liquors acidified with Acetic Acid, Nos. 8, 9, 10, showed
some tendency to deposit sediment according to the degree of
acidification, but did not show any very marked signs of clearing
at the top on standing as was the case with the other acids. The
temperature during analysis was 20° C. The percentages given
in the following table were obtained from residues dried 8 hours
at steam heat.

Grams Per- N
. H Total Sol.
No. Acid. Acid per centage : . Ins.
Liter. Acid. Solids.  Solids.

Non.

Tanpins., Tannins.

o o o 0.79% 0.52% 0.27% 0.21% 0.31%
Sulphuric 2.527 0.25 0.99 0.57 0.42 0.27 0.30

“ 5.053 0.51 1.26 0.84 0.42 0.51 0.33
‘ 10.381 1.04 1.86 1.49 0.37 1.15 0.34
Lactic 0.725 0.07 0.86 0.60 0.26 0.24 0.36

3.645 .36 1.07 0.71 0.36 0.35 0.36

“ 7.290 0.73 1.32 0.75 0.47 0.50 0.25
Acetic 0.830 0.08 0.81 0.54 0.27 0.21 0.33
“ 4.172 0.42 0.82 0.55 0.27 0.23 0.32
S 8.344 0.83 0.82 0.57 0.25 0.23 0.34

0OV XN NP WN -~

-
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The residues from the liquor acidified with sulphuric acid were
in all cases considerably charred ; they were very difficult to weigh
with accuracy owing to the rapid increase of weight while weigh-
ing. On drying these residues for two hours more at steam heat
it was found that eight hours was usually sufficient to bring them
to constant weight. The same was found to be true of the liquors
acidified with acetic acid. Quite serious differences were ob-
served in the case of the liquors acidified with lactic acid upnn
further drying of the residues. Here the difficulty in drying was
proportional to the degree of acidification. In the cases of Nos.
6 and 7 the soluble solids and non-tannin residues showed a con-
tinuous loss when dried at intervals which made a total of 32
hours, showing a loss in No. 6 of from 10 to 20 Mg. in the case
of soluble solids residues between the residue dried for 8 hours
and that dried for 32. The soluble solids and non-tannin residues
of No. 7 showed a loss of about 20 Mg. between the first and last
weighings for the former and from go Mg. to over one-tenth of
a gram for the latter, and were still showing a loss of approxi-
mately 10 Mg. for each interval of 2 hours drying. The loss of
weight for the soluble solids and non-tannins is shown by per-
centages calculated on the basis of the weighings last made, the
former being .71%, the latter .36%, as compared with the first
figures of .75% and .50%.

It was noticed that the filtered solution used for the determina-
tion of soluble solids in the case of Nos. 2, 3, 4, clouded consider-
ably in 3 to 4 hours, while s, 6, 7, 8, 9, 10, became cloudy in 7 to
8 hours, the temperature not falling below 20° C. The liquors
were allowed to stand for 2 days, temperature not below 20°, and
the soluble solids again determined with the following results:

1 2 3 4 s 6 7 8 9 10
0.49 0.48 0.78 1.36 0.53 0.62! 0.68! 0.49 0.47 0.49
cee 0.59* 0.63?

! Dried in 8 hours.
2 Dried in 32 hours.
It was noticed that these filtrates in turn became cloudy on
standing some time at 20°, Nos. 2, 3, 4, being the first; so it is
evident that the loss of soluble solids was continuing. From
these results it appears that the Lactic Acid existing in liquors
may introduce through its slow volatility appreciable errors in
the determination, not so much perhaps in the percentage of tan-
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nin arrived at, if the conditions of drying are uniform, but in
arriving at the true percentage of total and soluble solids and
non-tannins. Acetic Acid, on the other hand, does not apparently
interfere in this respect with the uniformity of results. Sulphuric
Acid on account of its non-volatility and charring action on the
residue makes results uncertain.

Acidification of the liquors appears to cause a gradual loss of
soluble solids in all three cases, the extent of which can only be
determined by taking up this point more fully.

The Effect of Neutralizine the Acid in a Tan Liquor.

About 4 liters of liquor of 1.003 gravity was prepared from
fresh Hemlock Bark and treated with Formalin to check acid-
formation. Three portions of the liquor were acidified to %%
with the Sulphuric, Lactic and Acetic Acid solutions already
mentioned, the acid being added to about 950 cc. of the liquor in
each case. After shaking and allowing to stand for a couple of
hours the acid was exactly neutralized with a 33% solution of
caustic soda, enough water added to make the dilution the same
in all cases, the liquor thoroughly shaken and allowed to stand
over night. One portion of the liquor was reserved untreated
with the exception of adding sufficient water to compensate for
the dilution by acid and alkali solutions in the other cases. In all
cases a heavy sediment was formed on neutralizing, which set-
tled, leaving the upper solution quite clear. The liquors were
not cooled below 20° C. All residues dried 8 hours at steam heat.

% Salt in
Sol. after Total Sol.
No. - Acid. Neutraliz- Solids. Sols. Ins. Non-Tan. Tannins.
ing.
1 o o 0.97 0.54 0.33 0.22 0.32
2 Sulphuric 0.77 1.64 1.09 .55 .97 .12
3 Lactic 0.73 1.60 1.14 .46 .96 .18
4 Acetic 0.66 1.53 1.06 .47 .92 .14

These’ results indicate that neutralization with caustic soda
affects very seriously the insoluble and tannin figures, the re-
sults upon the acid liquors being more uniform in this respect.
It is possible that neutralization with other agents may affect re-
sults less seriously. It is regretted that the writer through lack
of time is compelled to leave these investigations in such an in-
complete state.”

These results are in line with those obtained by the chairman,
though for lack of time his work was even less complete than that
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of Mr. Cushing. An oak liquor 19.7 Bk. and a Hemlock 18.3 Bk.
were exactly neutralized with Barium Hydrate solution, then fil-
tered till clear. To 400 cc. of clear solution in each case were
added, respectively, 100 cc. of water; 100 cc. of Lactic Acid, con-
taining 5 grams, of 72% Acid; 100 cc. of Acetic Acid, contain-
ing 10 grams, of 50% Acid. These solutions were then analyzed
as usual. Portions of these liquors similarly acidified were neu-
tralized by adding exactly the calculated amount of caustic soda
and a total solids and non-tannin determination made in each case.

Oak. Hemlock.;
. 5 gms. 10 gms. Sgms. 10 gms.
No Lactic Acetic No Lactic Acetic
Acid. to to Acid. to to
. 500 ccC. 500 cc. 500 cC. 500 cc.
Total Solids ..... - 3.547 4178 3754  3.594  4.162  3.774

Soluble Solids .... 3.525 4.155 3.721 3.600 4.159 3.785
Non-tannin 3.219 3.794 3.410  3.267 3.744 3.381

Tannin..... . .306 .361 311 .333 .415 .404

Insolubles...... .. .022 .02 .033 ceee .003 cees
Neutralized with Caustic Soda.

Total Solids ...... 4.625 5.002 4.649 5.012

Nou-tannin....... 4.336 4.697 4.309 4.664

Tannin..eeeoeen.. .289 .305 .340 .348

The results of Mr. Cushing and the chairman show that there
is a certain amount of absorption of acid by the hide powder in
the ordinary determination of the non-tannins in a sour liquor,
but that only a small percentage of the amount of acid present is
absorbed and the error introduced is in general not serious. Mr.
Cushing’s results show that any attempt to obviate this error by
neutralizing the acid is probably merely calculated to make a bad
matter worse. The results of the chairman contradict this in part,
but he took no account of the precipitate form on adding the al-
kali and his non-tannin determinations were made nnmediately
after the addition. Possibly under these conditions some method
of neutralization might be effective, but until the subject has been
more thoroughly investigated than this vear's committee has heen
able to do, it seems wisest to make no attempt to correct for ab-
sorption of acid when making an analysis of a sour liquor.

Fritz H. SaaLL,
Chairman.

Following the findings of the Committee, the Referee included
the proposed method under Study II (b) and requested analyses
for comparison by the method employed in each individual labo-
ratory, and later by vet another method which seemed well worthy
of trial.
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STUDY II.
ANALYSIS OF LIQUORS.

(a) Complete analysis by method employed by each in-
dividual analyst accompanied by full and complete statement of
all the details of such method.

(b) Determinations to be made according to the follow-
ing method :

Make up solutions for analysis to contain .35 to .45
grams tannin per 100 cc., dilutions being made with water at 80°
C. In each case evaporate such an aliquot portion as will give a
residue for soluble solids of approximately from .7 to .8 grams.

To determine soluble solids add 1 gram of kaolin to 75
cc. of liquor, diluted as above, stir and pour on single-pleated
filter. Collect filtrate and return through filter for 1 hour, keep-
ing funnel well-filled until well towards the end of the hour.
Either pour out what remains in the filter or remove it by a
pipette, let drain a few moments, add 75 cc. of fresh liquor and
collect filtrate for drying as soon as clear, keeping funnel full.

Determine non-tannins as in Study I (a). In cases
where the original liquor contains less tannin than prescribed, it is
permissible to diminish proportionately the amount of hide powder
used. Evaporate same number of cc., as for total and soluble
solids.

Temperature and method of drying pursued to be the
same as given in Study 1 (a). Amount of wet hide and moisture
content to be stated.

Proportions of spent liquors to be taken for analysis will
be found on samples, with number of cc. to be pipetted.

(c) Dilution of Hemlock liquor for analysis, 8o cc. per
liter.

Dilution of Oak liquor for analysis, 100 cc. per liter.

Filtrations for soluble solids to be conducted as per
Study II (b), using temperature as per Study I (a). 11}4 grams
wet hide to be used per 200 cc. of the Hemlock liquor solution.

Six grams wet hide to be used per 200 cc. of the Oak
liquor solution. .

The results are tabulated below, eighteen analysts participating
in the work.
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Collaborators’ Notes Relative to Study II.

W. H. Teas.
Mr. Teas submits figures on Referee's amended method (c),
showing non-tannin results with various amounts of hide powder,

Spent Oak Liquor.
Wet Hide.

Gms. Non-tannins. .
10 4.21
15 4.18
20 | 4.08
25 4.06

He says:

“Our laboratory method for liquors consists in drying 10 cc.
of the shaken liquor for total solids, adding 2 grams kaolin to 200
cc. liquor, stir and throw on Prat-Dumas double filter, allowing
filtration to proceed 30 minutes, then the filtrate is collected and
10 cc. taken for evaporation. For non-tannins, I dilute 50, 100
or 200 cc. of the liquor to 500 cc., according to the strength of
the liquor, use 200 cc..of the dilution and shake with hide powder
3 minutes. I use from 15 to 45 grams of wet hide powder ac-
cording to the strength and character of the liquor. After shak-
ing, add kaolin, stir and filter through double Prat-Dumas, col-
lecting 100 cc., after the filtrate runs clear.

I use eight, numbered pipettes and hold up the pipette until it
is empty, and then allow it to drain while the other seven are in
use and while the non-tannin dilutions are being made, about 10
minutes. In collecting the soluble solids the same pipette is used
for each liquor as was used in collecting the total solids of that
liquor and the same time is allowed for draining.

For liquors above 20° Bark. I dilute for non-tannins, 50 cc. to
500 cc., from 10° to 20°, 100 cc. to 500 cc. below 10°, 200 cc. to
500 cc. For liquors of the first dilution 1 use from 30 to 45 grams
wet hide; of the second dilution, from 20 to 35 grams, and of the
last dilution from 15 to 25 grams wet hide, for 200 cc. of the
liquor. The amount used depends on the strength and nature of
the liquor.

The samples were worked by the Referee's method (b)), and
the laboratory method (a) on the same day. The determination
by the Referee’s amended method was made at another time and
with hide powder, chromed by two additions of chrome.
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I could not obtain a clear non-tannin filtrate on the oak liquor,
with the amount of hide powder named in the Referee’s direc-
tions.

I do not think that there should be much difference in the total
solids and soluble solids results by the three methods. The undi-
-luted method has the advantage of testing the liquors just as they
are in the tannery, and it is a time-saver. The chance of error in
pipetting such small amount is reduced to a minimum by allowing
a uniform draining time, and the use of tested, numbered pipettes.
The dried residue is just as frequently thinner than the residue of
a limited total solids dilution, as it is thicker. The first stage of
evaporation will subject a diluted solution to sustained heat and
the residue will then be where the undiluted solution started. The
undiluted residue will have more drying after evaporation, but I
do not think there is much chance of oxidation in the dry,hard
residue.

In laboratories where large numbers of liquors are analyzed it
would be impracticable to figure out the dilutions, and amounts
to be evaporated for each liquor.

All three methods call for non-tannin determinations on a di-
luted liquor. (There may be occasional exceptions to this in
method (b) ). On the non-tannin determinations, therefore,
there should not be any variation, except that due to the different
amounts of hide powder used.

The variations in the non-tannin figures (aside from the labo-
ratory error) on these samples is probably due to the different
amounts of powder used. For 200 cc. of the hemlock analysis
solution containing, say .621 gram tannin, the Referee’s method
calls for 12-13 grams dry hide; on 200 cc. of the oak analysis so-
lution containing, say .9 (1.06) gram tannin, the same amount is
called for; in the amended method, for a quantity representing,
say .09 (.106) gram tannin, about 114 grams dry hide is used. The
above tannin amounts are figured on the basis of average of results
by the two methods ; the figures in parentheses represent amounts
figured on basis of average of results by Referee’s amended meth-
od and the laboratory method, which average, I believe, to be
nearer the actual tannin contents of the liquor.

5
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The following table shows the amounts of hide powder recom-
mended, and their relation to the tannin contents of the liquor:

Amount Tan-

Dry Hide Tannin in nin for 1
Recommended 200 cc used gr.H.P.
Hemlock Liquor.......c.oovunnnnn 12Y gr. .621 gr. .050 gr.
Oak Liquor (b).cecerereenaeiannnnn 12% gr. (1.06) .085
.go .072
Oak Liquor.:ce cevees veeeeannnnns 1% gr. (.106) .0706
(Amended Method) ... ..... .09 .060

On the first two liquors the hide powder actually used was dryer
than expected, so that the following larger amounts were made:

Tannin in Tannin for 1
Dry Hide 200 cC. gr.H. P.
Hemlock Liquor:
. Referee (b) .cccvvvvnnnnn. 15 gr. .621 gr. .041 gr.
Laboratory Method....... 7 %g .36 .048
Oak Liquor:
Referee (b)..coceeennnts 15 (1.06) .070
.9 .06o
Referee (Amended)...... 1.2 (.106) .088
-09 075
Laboratory Method....... 7.5 (.212) .028
.18 .024

On a Quebracho extract containing 38% tannin, the official
method requires 10 grams dilution, and 12}% grams dry hide for
200 cc., or I gram dry hide for .061 gram tannin. This extract
liquor would contain non-tannins to the extent of about 25% of its
tannin content which would not clog the powder and interfere
with the absorption of the tannin. While it might seem advisable
to decrease the proportion of hide powder for use in a liquor
where there is such a large amount of non-tannins that absorption
(of N. T.) might take place, yet I believe that the amount of hide
powder used for liquors should be greater in proportion to the
tannin than that used on extracts. Especially, should this be the
case with respect to sapped oak liquors, in which the purity is low,
and where the excess of non-tannins and the presence of consid-
erable Gallic acid interfere with the tannin absorption, and ren-
ders difficult a clear filtrate with the use of a small amount of hide
powder. In the case of new liquors the effect of different
amounts of powder is not so great; on spent hemlock liquors it
is more noticeable, and is greatest with spent oak liquors.

While running through the amended method, I made additional
non-tannin determinations using larger amounts of hide powder.
These results show the effect of the additional powder used.
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H. T. Wilson.

“Our laboratory method is the same as outlined in Study II

(b), except that soluble solids is made as per official method for
extract, etc.”

W. K. Alsop and A. W. Hoppenstedt.

“Thirteen grams of dry hide were used for analyses under (b)
as no amount was specified, and we had not had the advantage of
having analyzed the liquors before. All the filtrates obtained dur-
ing these analyses were clear, except those from Oak (b). They
filtered very slowly, the non-tannin filtrate, especially, was turbid
even after returning to the filter a number of times. The low
tannin obtained by this method we consider to be due to this
cause. The solutions under (a) were made by diluting with cold
water, shaken, 100 cc. evaporated for solids. For soluble solids
150 cc. was filtered through 18 cm. paper, allowing all to filter
through; 150 cc. of fresh solution was put in filter and 100 cc. of
filtrate evaporated. TFor non-tannins 200 cc. was shaken threc
minutes with 30 grams of wet hide containing 73.50% water,
thrown on filter containing 2 grams kaolin and 100 cc. clear fil-
trate evaporated.

Analyses under (c) were made in accordance with your in-
structions contained in your letter of August 13th. This methul
we consider preferable to the one under Study II (b), but do not
consider it advisable to dilute with water at 80° C., or to make
the solutions so weak.

We dilute liquors so as to contain approximately .6 gram per
100 cc., except in the case of very weak liquors when we make
the solutions more concentrated. Thirty grams of wet hide are
used for all determinations, and shaken for 3 minutes with 200
cc. of solution.

As we understand the method under Study II (b), it is to dilute
the liquor so as to contain .35 to .45 gram tannin per 100 cc., and
. to evaporate such an amount of the solution as will give a residue
of .7 gram. There are some objections to this method as an
Official one. As we understand it, an Official method should be
one that is generally applicable, to Trades laboratories as well as
to laboratories of this character.

It would not be advisable to use a method such as this in the
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laboratory here, unless there are very decided advantages in it,
which we are unable to see, to offset the disadvantages which are
very apparent; and, in our opinion, it is only in a laboratory of
this character where the tannin content of the various liquors can
be approximated, that such a method could be used to advantage,
if it were advisable.

Dilution with water at 80° C. we consider to be of very doubt-
ful advantage and unnecessarily increasing the time required to
make the analyses. The evaporation of various quantities of so-
lution for residues introduces many chances of errors, makes the
method more complicated and lengthens the time required. It
possesses no advantage that we can see.

Liquors which especially require to be diluted to obtain satis-
factory filtrates (such as the sample of Oak liquor) are the ones
which have no dilution or at best the least. The question of time
figures here also, as liquors of this character often filter very
slowly.

We would suggest that the method should call for a dilution to
give a certain amount of solids per 100 cc. This can be easily
approximated from the Barkometer degree. .06 or .07 gram per
100 cc., and 30 or 40 grams of wet hide containing from 70 to
75% of water per 200 cc. of solution would perhaps be satisfac-
tory.

One of two courses could be followed for the non-tannins ; either
use the same amount of hide for all solutions regardless of the
tannin content, or if it be deemed advisable to decrease the amount
of hide for weaker liquors it could be done at least as satisfac-
torily as by the other method, and in the way you suggested for
samples (¢) and as we did for samples (a).”

Chas. Eachus.

“By the laboratory method I filtered for soluble solids by add-
ing 5 grams kaolin to 150 cc. liquor, stirring, and decanting on
pleated filter. When 100 cc. was through, I poured filter full, and
collected clear filtrate for soluble solids.”

M. F. Nichols.

“Filtration is more rapid in oak liquor on account of dilution,
and proportion of dry hide powder to tannin is more correct than
in Study II (b) per each 200 cc. of solution.”
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E. G. Wilmer.

“The method used by us is practically the same as that de-
scribed under Study II (b). The only material difference is that
our spent liquors are diluted up so as to enable us to evaporate
100 cc., instead of 15 or 40 cc.”

G. A. Kerr.

“In our laboratory practice, we dilute all liquors, except those
from tail handlers, and those we know to be quite low in tannin,
to a strength compatible, as nearly as possible, with the dilution
of extracts, and complete the analysis as per Official method. In
the case of tail handler liquors and those which, in our judgment,
are low in tannin, we reduce the quantity of hide powder in pro-
portion.”

T.J. Mosser.

“The laboratory method pursued by Mr. Mosser is similar to
that used at the laboratory of the United States Leather Com-

pany.”
J. R. Mardick.

“The liquors were diluted with water at 30° C., left over night
and analyzed next morning. We do not like the idea of diluting
liquors with water at 80° C. Nothing should be done to tamper
with the natural conditions of liquors.”

C. W. Norris.

“I dilute the liquors according to the degree, so as to have .7
to .8 of a gram of soluble solids, and vary the weight of hide so
as to have about 12 grams for .3 to .4 of a gram (in that propor-
tion) of tannin per 100 cc.

Dilutions are made with water at room temperature.

For evaporations 100 cc. are used for each determination.

I allow about 225 cc. of liquor to run through the filter before
collecting the 100 cc. for soluble solids. As a rule, I find no diffi-
culty in having rapid filtering so it is an easy matter to discard
225 cc. before collecting the 100 cc. for soluble solids.”

Under Study II (b), Mr. Norris says:
“It is my opinion that it is not necessary to make the dilutions
with water at 8o0° C.
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It would often save the time of standing over night if the dilu-
tion could be made with water at room temperature.

So along with the work as requested I have made dilutions
upon the spent Bark. liquor both ways and run the analyses side
by side.”

Mr. Norris’ results show identical soluble solids by diluting
with water at 80° C., and with water at room temperature, and a
difference of but .01% in non-tannins.

He accounts for the high non-tannin in the case of the oak
liquor, undiluted, by the fact that the tannin per 100 cc. amounted
to .52 gram higher than directions called for.

W. A. Fox.

“All the filtrates were clear, except those from Oak (b).
Analyses (a) were made according to a laboratory method similar
to Messrs. Alsop’s and Hoppenstedt’s method.” ’

The returns from the various coliaborators and their remarks
relative to Method B, would seem to indicate that the method as
suggested by the Chairman of the Committee is not one that
would give, in the hands of various analysts, sufficiently con-
cordant results to warrant its adoption as a provisional method.
Moreover, Method C, as shown by the tables, produced an excel-
lent concordance, and would indicate that weaker dilutions than
those recommended in the Liquor Committee's report, with a re-
duction in hide powder, corresponding to the reduction in tannin,
would better answer the purpose for a provisional method.

It is true that by using solutions diluted to give an approxi-
mately fixed residue for solids we are departing from the rule
which specifies that extracts shall be diluted so as to contain be-
tween .35-.45 gram tannin per 100 cc., but it is equally true that
if we dilute liquors to contain per 100 cc., the limits of tannin
stated, we are obliged to depart from the rule which calls for the
evaporation of 100 cc. in all cases.

It may be that the wider variations in results by Method B,
were due in part to the unfamiliarity of the analysts with the
technicalities of the method. But if this is the case it is not very
plainly evinced in the total and soluble solids, which would elim-
inate as the source of error the variation in the system of pipett-
ing, although the differences in these items are greater than by
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Method C. It is in the non-tannin figure, apparently, that Method
B shows greatest weakness, and some of the collaborators have
complained that they were unable to get clear non-tannin filtrates
with the oak liquor. The Referee had, himself, no little trouble in
this respect, and it was only after many returnings of the filtrate
that a clear solution was obtained. With Method C, the Referee
experienced no difficulty with the non-tannin determination, and
nothing is said in the several reports that would lead him to be-
lieve that other analysts had difficulty.

Theoretically, the employment of a more diluted solution for
analysis, with a proportionally decreased quantity of hide pow-
der, should result in changes only in the soluhle solids and in-
solubles items, where the influence of the dilution might produce
lower insolubles, but as a matter of fact the average insolubles in
both the Oak and Hemlock liquors is a trifle higher by Method C
than by Method B.

The Referee fails to see the advantage of the method used by
Mr. Teas (see Mr. Teas’ report, Study II). If a dilution has to
be made for the non-tannin estimation it might just as well be
made for the entire analysis, as there would be no saving in time,
and the time, labor and accuracy consumed in the pipetting and
draining of 10 cc., would appear to equal, if not exceed, that for
pipetting 100 cc., in the usual manner.

The Referee does not consider it advisable to dilute the liquors
with hot water, as there is no very marked difference in result
when this is done, compared with cold dilution, and considerable
times is lost ther 'by. Moreover, tannery liquors are not subject-
ed to a similar elevation of temperature.

All things considered, therefore, the Referee is inclined to
advocate a method calling for a certain solids content, based upon
the Barkometer degree and the character of liquor, and the use
of an amount of hide powder to a degree corresponding with that
called for by the official method in extract analysis. He there-
fore recommends the following provisional method.

Provisional Method for Liguor Analysis.
Liquors must be diluted for analysis so as to give as nearly as
possible .7 grams of solids per 100 cc.
Total Solids to be determined as in extract analysis.
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Soluble Solids determination to be made in the same manner as
with solutions of extracts.

Non-tannin determinations must be made by shaking 200 cc.
of solution with a proportion of wet chromed hide powder con-
taining 70 to 75% moisture, according to the following table :

Tannin range per 100 cc. Dry Hide per 200 cc. Solution,
.35 — .45 gms. 10 — 12 gms.
.25 — .35 “* 7 —10
.15 — .25 ** 44— 7
.0— .15 * o — 4K

100 cc. must be evaporated in each case and the method of
evaporation and drying pursued to be the same as for extract
analysis.

The proportion of hide powder to tannin is purposely made lcss
than in the case of extract analysis owing to the fact that the
acidity of liquors causes the hide to absorb the tannin more read:
ily.

The result of the investigation made by the “Liquor” Couimit-
tee upon the influence of the acids of liquors upon the analysis
would indicate that these have but slight effect upon the taunin
item, and that an attempt to neutralize the acidity previous to
analysis would be liable to lead to greater error than when ana-
lyzed in their natural condition.

As the Chairman states, however, the subject has received but
partial investigation, and the Referee recommends that it be gone
into more fully next year.

: STUDY III.
EXTRACTION OF TANNING MATERIALS. .
The following suggestions were made to the Chairman of the

“Extraction” Committee, Mr. Teas, as to line of work that might
profitably be pursued:

EXTRACTION.

Suggested Lines of Investigation.

1. Extraction of Tannin materials in Soxhlet, arranged so that
the earlier fractions of extractive may be collected separately, re-
moved, and the extraction continued with the remaining portion
in the usual manner.
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2. Comparison showing results obtained by extraction in various
forms of extractors. It is recommended that the form suggested
by Mr. Kerr in his report to the A. O. A. C. last year, be given
a thorough trial.

3. The influence of laboratory extraction upon the Soluble Sol-
ids and Non-tannins, especially from the prolonged boiling in the
Soxhlet extractor.

4. In connection with 3, the effect of the extraction upon spent
tan, to prove whether true results are at present returned by the
analysis.

5. Influence of time of extraction, amount of material extracted
and proportion of water used for extraction, as shown by the
analysis.

The report of the committee came into the possession of the
Referee too late to enable him to incorporate the conclusions ar-
rived at in the scheme for collaborative work.

Committee Report on Extraction.
Instructions Given by Chairman to Committee.

For the work on the extraction of tanning materials the follow-
ing samples have been sent you:
New and Spent Hemlock Bark.
New and Spent Chestnut Wood.
Please extract a portion of these samples according to the fol-
lowing directions as to type of extractor, time of extraction,

amount to be used for extraction, etc.:
1) Soxhlet extractor, 10 hours extraction.
2) Percolation method described by Proctor.

( 3% Method described by G. A. Kerr, p. 17, Report, 1904.
(4) Soxhlet extractor, allowing of removal of first two cups.

Use 25 grams (absolutely dry) of new bark 1
‘“ 8 ¢ ‘ o spent bark | With one liter of
“ 40 . o new wood [ distilled water.
““ 80 “ 6 “ spent WOOd J

Analyze extracted matter at 20° C., as follows:

Total Solids.—Shake in a liter cylinder, allow to stand 14 hour,
remove 100 cc. for evaporation.

Soluble Solids.—Add 5 grams kaolin to 150 cc. of the liquor,
stir, throw on filter, allow to filter for 14 hour; throw away this
filtrate, add fresh liquor to the filter, and collect 100 cc. of this
filtrate for evaporation.
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Non-tannins.—Add pressed chromed hide powder to 200 cc. of
the liquor, shake four minutes; add 5 grams kaolin, stir, throw
on double filter paper, and collect 100 cc. of the filtrate as soon as
it runs clear. For the new bark and wood use 45 grams hide (70-
75% moisture). For the spent bark and wood use 30 gr. hide
(70-75% moisture).

A more complete study of the comparative results of different
methods of extraction upon the same bark under otherwise pre-
cisely similar conditions as to amount taken, time, etc., would
be greatly appreciated.

On other barks and woods convenient to you, I should like you
to do all the work that you feel inclined to do towards enlighten-
ment on the following points: The various influences of amount
of sample taken, duration and temperature of extraction, and the
preparation of the sample upon the analysis.

I should also like opinions on the minimum amount of material
necessary for moisture determinations.

In reporting results please state method and duration of drying
residues.

Committee Report.

The comparative work of this committee consisted in the analy-
sis of new and spent hemlock bark, and new and spent chestnut
wood, after extraction by the different laboratory methods of ex-
traction most commonly in use.

Four methods of extraction were specified in the chairman’s
directions: (1) The ordinary Soxhlet; (2) by the ordinary
Soxhlet allowing of the removal of the first or strong portions ot
the extraction so that this would not be subjected to continnous
boiling; (3) by Procter’s method, and (4) by a percolation meth-
od suggested and used by Mr. G. A. Kerr. The Soxhlet and Proc-
ter methods are familiar to all; the regular Soxhlet apparatus is
capable of arrangement in different ways in order to effect the
removal of the first portions of the extraction. Mr. Kerr’s meth-
od consists in allowing condensed steam at the boiling tempera-
ture to slowly percolate a column of the material to be extracted.
This is effected by leading steam through an air condenser, which
delivers the condensation to the top of the vertical cylinder con-
taining the material to be extracted, and the soluble extractive is
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continuously delivered through a tube in the bottom of the cylin-
der.

Results of the different methods of extraction are shown in
Tables 1, 2, 3 and 4. It is to be regretted that all the members
did not extract all the samples by the four methods so that the
averages could be reckoned on the maximum number of deter-
minations. Figured on the averages of the analyses made, Mr.
Kerr’s method gives the highest results on two of the samples, and
the Soxhlet method in which the first portions of the extraction
were removed gave maximum results on the other two. It is in-
teresting, although, because of the incompleteness of the tables,
hardly significant, that the Kerr apparatus gave highest results
on the new samples, and the modified Soxhlet on the spent sam-
ples. The results by the ordinary Soxhlet extractor were not
very much lower than the maximum for each sample.

From previous experience not quite so favorable as the results
here shown, I am of the opinion that the Procter method should
be eliminated as a factor in the extraction of spent tanning mate-
rials.

On the different methods of extraction, Mr. Eachus writes: I
have found that the old Soxhlet niethod sometimes gives a great
deal more reds and less tannin in barks than at other times. The
Soxhlet method with removal of first portions of extraction seems
to give the highest tannin............. I could not extract the
spent samples by Procter’s method so report no results that way.
Kerr's method seems to be satsifactory, except that it is hard to
regulate; in Procter’s and Kerr's methods I had to collect 2,000
cc. solution in order to extract thoroughly............ A mod-
ification of Kerr's percolator method of extraction ought, in my
opinion, to be the best extractor.”

Mr. Kerr writes as follows: *“While we can scarcely go so far
as to assert the relative value of the two methods employed, with
the scanty number of analyses made, I am disposed to think, that,
under the proper conditions, the percolator system involves the
better principle of extraction.

“You will note that in every case but one, the purity or ratio of
tannin to soluble solids, is higher than in the Soxhlet, which
would indicate some inversion of tannin, due to prolonged boiling
over a direct flame.
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“I would also call your attention to the percolator extractions
of the spent wood. Comparing results, the difference is due
without doubt to the preparation of the wood; this point I have
demonstrated very fully.

“The liquors obtained, especially the hemlock, were of much
better color than from the Soxhlet.

“For the last four months, I have worked the percolator ex-
tractors alongside the Soxhlet, and under proper conditions, which
are easily obtained, have no hesitancy in declaring my preference
for the percolator system. Its simplicity in construction, and cer-
tainty of operation, together with its universal applicability, are
important factors in its favor.” ............

The ordinary Soxhlet extractor has been and is still popular
as a means of extracting tanning materials, capable of boiling
temperature extractions. The main objection being the continu-
ous subjection of the constantly strengthened solution of extrac-
tives to the temperature of the flame under the reservoir. I be-
lieve that the higher non-tannins in the case of woods extracted
by this method is due to the conversion of cellulose into glucose,
and that the non-tannin figure would be as high in the extractions
of the same material by Procter’s method, were the initial and
sustained temperatures of extraction the same in both cases. This
condition exists in leaching on the commercial scale, and I have
proven it to our own satisfaction on a scale between an analytical
and a commercial basis.

In the case of barks the higher insolubles are undoubtedly due
to the flame temperature, but so far I have not been able to demon-
strate that the actual influence of the flame is as great as the
supposed.

It has been suggested that the size of the cups and frequency of
siphonings were factors in successful extraction by the Soxhlet
method. The size of the cup has nothing to do with the frequency
of siphonings. When extracting barks and light woods, the first
siphoning is practically the only full cup siphoned. Subsequent
siphonings are only fractional amounts of the capacity of the cup.
The longer leg of the siphon is generally long enough to extend
well into the reservoir, and on the first siphoning the siphon tube
entrains alternate portions of air and liquor, and before the cup
is nearly full the siphon will start and deliver whatever liquor has
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accumulated. A large cup Soxhlet when running on barks and
light woods will siphon as frequently as an extractor having a
small cup. Larger amount of liquor to a siphoning may be had
by shortening the longer leg of the siphon so that it just engages
the entrance to the reservoir.

The question of the thoroughness of a Soxhlet extraction will
be touched on later in the report.

The removal of the first strong portions of extracted matter
undoubtedly eliminates to some extent the possible reversion of
tannin, by preventing the continued boiling of this stronger solu-
tion. Between 400 and 500 cc. seems to be the proper amount
to remove in cases where a liter of water is used for extraction.
The determinations I have thus far made by this method of ex-
traction do not seem to show so great a difference in its favor as
the supposed loss attributed to the old form of Soxhlet. Whether
this is due to the imperfections of the improved method or to an
exaggerated idea of the effect of the old method, I am not pre-
pared to say. It is hardly safe to remove more than 500 cc. of
the original liter because of the possible chance of leakage and
consequent drying up of the reservoir.

The value of the Procter method for extracting Sumac, Al-
gorabilla, Myrabolans, and kindred materials, is not to be ques-
tioned ; but for use on oak and hemlock barks, chestnut, oak and
quebracho woods, it appears that other methods involving less at-
tention and trouble are better.

Mr. Kerr’s percolation method requires a much finer prepara-
tion of the sample than is necessary for other methods, in order to
effect a complete extraction in the minimum of time and with the
minimum amount of water. I also found it difficult to regulate
the supply of steam in order to insure a regular delivery of:the
condensation. To obviate this in using his method, I ran one end
of a siphon tube down close to the bottom of the flask used as a
steam generator for the extraction, ran the other end through a
glass condenser jacket, and connected a water connection of the
condenser jacket with the flask, so that steam surrounded the
lower end of the siphon tube and kept the water at the boiling
temperature. The small amount of drip from the condenser jack-
et was delivered to the extraction tube, and the main supply of
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extraction water was under perfect regulation by means of a
screw clamp.

This method of extraction resembles in some respects Procter’s
method, differing, in that the solution passes directly through the
column of tanning material, and the latter is not constantly sur-
rounded by a solution of its own solubles. No heat other than
that imparted by the extraction water is used and there is no
jacket to conserve this heat so that the extraction is obviously at
a point several degrees below the boiling point. With a well-regu-
lated supply of hot water, and the advantage of finer preparation
(which tends to hasten the extraction) it seems to give higher re-
sults than the ordinary Soxhlet, but the advantage over a Soxhlet
extraction in which the first portions have been removed is not so
marked. Compared with the latter method of Soxhlet extrac-
tion, I am not sure that it is more thorough. All extractions
seem to me to be comparative rather than exact, and I doubt the
ability of any extractor to remove ali the tannin from, say, 25 gr.
of bark in 10 hours, with a liter of water. At the expiration of
that time the drip may seem clear, but subsequent leaching will
not fail to remove small portions of soluble matter.

On the question of the thoroughness of the ordinary Soxhlet
method, Mr. Kerr writes:

“With a view of determining to some extent the time necessary
for a complete extraction of wood in the Soxhlet extractor, and
also what proportion of the total extractive matter was removed
in given periods, a portion of the official sample of spent wood
was extracted and the resulting liquors drawn off, after 3, 6, 12
and 19 hours respectively. The results are herewith given:

S S. N. T. Tan.
Portion 1, after 3 hours.......... 2.75 1.05 1.70
O N L S TP 1.36 .60 .76

. 3, “ooq2 it eeenen 1.37 .93 44

“ 4, ‘e 19 i teeees 1.12 .72 -40
Total results, 19 *“ .......... 6.60 3.30 3.30

“Even after 19 hours active extraction, the removal of soluble
matter containing tannin was not complete, as, when the extrac-
tion was continued some time longer, the resultant liquor still
contained a very appreciable quantity of tannin.

“The difference between the above results and those obtained
on the same wood, by 10 hours extraction, being so great, a check
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analysis was made which corroborated the results of the first 10-
hour extraction, the average of the two being: S. S. 4.22, N. T.
1.79, Tannin 2.43. A comparison with those obtained after 19
hours shows an increase in the yield, not only of the soluble
solids, but tannin, to the extent of over 56% and 35%, respect-
ively. If this be true, (and some further trials which I also sub-
mit, seem to bear it out), a complete extraction of chestnut wood
cannot be obtained in 10 hours, by the Soxhlet apparatus.

“It will be noted in the case of the 19-hour extraction, the pur-
ity has materially decreased ; based on the soluble solids, the purity
after 10 hours, is over 57%, whereas after 19 it is reduced to
50%. It is possible this decrease may be due to errors in the
analyses of the liquors from the successive extractions, which
were necessarily weak, but as they show an almost continuous
decrease in the ratio of tannin to soluble solids, it is more likely
that as the extraction progresses, the ratio of tannin becomes
lower from some definite cause, which may be the solubility of
the cellulose, due to the slight quantity of acid present.

“Table No. 5 gives the results above referred to, in which the
extractions were made in two fractions of 9 hours each. So far
as they go, they confirm the idea that 9 or 10 hours is insuffi-
cient for complete extraction in the Soxhlet apparatus. These
analyses are from various samples of spent wood, as the official
sample had been used up.”

It is hardly fair to make the extraction of spent chestnut wood
the basis of a test of the value of a form of extractor. The prepa-
ration of the sample exerts more influence on the extraction re-
sults in the case of wood, than in the case of bark. Again, while
the extraction of new chestnut wood is, to say the least, puzzling,
the extraction of spent chestnut wood which has been previously
subjected to the influence of sustained high temperatures for
probably 100 hours, shows this influence in the results, with the
resulting paradox that attends the comparison of analyses of a
new wood and the same wood after commercial leaching.

It appears, to me, better to use a bark as a basis of comparison.
As I have said, I do not believe any extractor will thoroughly ex-
tract 25 gr. new bark with one liter of water in 10 hours; but I
do think that the Soxhlet will come as close to doing it as any
extractor.



96 LEATHER CHEMISTS ASSOCIATION

I extracted 25 grams of the new hemlock bark sent out, for 18
hours, changing the reservoir every 3 hours, and analyzed the
different portions with the following results:

S. S. N.T. T.
After 3hours «.....vovvviiiiinnnn. 16.248 % 5.56% 10.688 %
After6hours «...coovviieiiiiiin., 1.572 .95 .622
Afterghours -...covvveiiiiiiiiain., 1.26 .78 .48
After 12 hours ceceeeeeveteenvraneanns .76 .66 .10
After 1IShours «..oeovvienvennnvnannn, .604 .59 .014
After I8 hours «ccceeveennnnaieiinnan .32 .32 .00
Totals for 18 hours............. 20.764 8.86 11.904

This was carried on in a glass Soxhlet with a glass flask for a
reservoir, in order that observations of the progress might be
made. The water in the reservoir was boiling constantly, and the
successive flasks used were thoroughly cleaned.

With the copper Soxhlet the only way of knowing whether the
water in the reservoir is boiling violently, is by the “rattle” in the
condenser tube. If the heat is not sufficient at the start, or varies
during the operation, the amount of condensation might become
materially less and thus interfere with the operation. If from
previously having boiled dry, the bottom of a copper reservoir is
covered with a charred material, this material may become per-
meated with the soluble extractives, which may be removed by
subsequent waters used to re-extract a residue, and because of
the weak solution would exert an appreciable influence on the
results.

I do not mean to insinuate that any of the above causes had any
influence on Mr. Kerr’s extraction, but am merely mentioning
some experiences of my own.

A spent chestnut wood extraction conducted similarly to the
bark extraction gave me the following results:

S.s. N. T. T.
After 3hours.............. 1.77% .87% .90%

L S 48 .40 .08
€9 M i .68 .53 .15
[ © S L eeeeeee .28 .23 .05
I ¢ AP PEPPPR PR .32 .30 .02
LI ¥ T .388 .39 .
Tota) for 18 hours ........ 3.918 2.72 1.20

A 14-hour Soxhlet extraction of the hemlock bark in glass, on
two samples, one of which was just as sent out, and the other
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having been ground so that it would pass through an 8-mesh to
the linear inch sieve, gave the following:

S. S. N.T. T.
Regular preparation........ 18.92% 7.37% 11.55%
Fine Y L, 19.18 7.63 11.55

Further extractions in the cases of the relay extractions of
wood and bark would probably have resulted in more soluble mat-
ter, but I do not think that there would have been more than a
trace of tannin.

Some of the difference between a straight 12-hour extraction
and a relay extraction of the same period would probably be due
to the continued boiling of the total extraction, which, of course,
would not take place in the relay method.

As has been previously said, the work of this committee has
been too scanty to warrant the adoption of any one form of ex-
tractor; but it appears that with a fine preparation, a limited
height of column of material, a well-regulated supply of water,
and the addition of a steam jacket, the Kerr apparatus must be
considered as a meritorious method of extraction.

Between 25 and 30 grams of new oak or hemlock bark seems to
be the proper amount for extraction with one liter of water. From
80 to 100 grams of these leached materials with one liter of
water is probably the best amount for a good extraction, although
with well-leached barks, this amount will not give a strong solu-
tion for analysis.

For quebracho wood I would suggest 20 grams and for chest-
nut wood 40 grams, as the proper amounts, and 80 grams for the
spent woods.

Barks, woods, etc., for Procter and percolation methods should
be ground as finely as possible. For Soxhlet extraction, a prepa-
ration that will pass through an 8-mesh to the linear inch sieve is
recommended. It wil be impossible to prepare the fibrous portion
of oak bark to conform to this condition, and I would suggest that
oak bark receive the same treatment that reduces hemlock bark
to this grade of fineness.

Dry material is, of course, more easily ground than damp, and
when practicable, spent material should be dried at 100° C., then
ground and the analysis conducted on a dry basis.

For new barks a moisture sample of 25 grams should be taken,
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and the analysis made with either absolutely dry or commercially
dry material. I would suggest that new hemlock and oak barks
analyses be reported on both “Dry” and "Commercially Dry”
bases, and that 13% moisture be made the standard of commer-
cially dry bark.

Samples of new bark should be taken at intervals as the bark
enters the leach, placed in covered pails, mixed, and the labora-
tory sample taken from the mixture. Spent bark should be san-
pled at different levels from different parts of the leach, placed in
covered pails, mixed and sampled ; or, the spent samples may be
taken at intervals from the convevor carrying the material to the
furnace room.

TABLE I

New Hemlock Bark.
(a) Soxhlet Method.

Analyst T.S. S.8. N.T. T R Quantity  Duration Dry Hide
Eachus .... 21,10 18.78 7.68 11.10 2.32 25gr. 1ohours ........
Kerr....... 19.65 17.98 5.94 12.04 1.67 - * 15.56 gr
Teas....... 19.97 18.22 7.00 11.22 1.75 ‘ ‘ to.

‘(b) Soxhlet, removing first portions of extracted matter.

Eachus .... 20.36 18.40 6.63 11.77 1.96 25gr. 10ohours ........ '

Kerre..o.o.. fhe e eeseress aeaeeean

Teas . ««... 20.90 18.50 6.52 11.98 240 25gr. 1o hours 10. gr.
(c) Procter’s Method.

Eachus .... 18.90 17.35 6.15 11.20 1.55  «+ere  eervennne aennnn.

Kerr...oo.. ceh eetet eeereene emessees

Teas....... 18.40 17.18 581 11.37 1.22 25gr. . 12hours 10. gr.

(d) Kerr's Percolation Method.

Eachus .... 20.38 18.40 6.89 1151 1.8 25gr. 1ohours ........

Kerr....... 21.02 19.11 §5.89 13.21 1.91 . 5 - 15.56 gr.

Teas....... 20.64 18.81 6.39 12.47 1.83 o TSI 10.4 **
Averages.

Soxhlet.... 20.24 18.33 6.87 11.46 1.91

‘“ (Mod) 20.63 18.45 6.58 11.87 2.8
Procter’s... 18.65 17.26 5.98 11.28 1.39
Kerr's..... 20.68 18.77 6.37 12.40 1.9l



Fachus ....

Teas....... 3.60 3.2t 148 1.73 .39

Eachus .... 4.99 4.50 260 1.90 .49
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TABLE II.

New Chestnut Wood.
(a) Soxhlet Method.

Analyst T. S. S.S. N.T. T. R. Quantity
Eachus .... 14.24 1285 4.100 875 1.49 4ogr.
Kerr....... 15.21 13.81 3.64 10.17 1.40 ‘o
Teas....... 14.56 13.23 4.24 8.99 1.33 ‘

Duration
10 hours
o N

““

(b) Soxhlet (Removing first portions of extracted matter).

(c) Procter's Method.

Eachus .... 1201 11.90 3.57 8.33 .11 gogr.
Teas....... 11.50 1060 302 7.58 .90 ‘o

(d) Kerr's Percolation Method.

Kerr....... 14.39 13.52 3.41 1o.11 .87
Teas.«..... 14.60 13.34 4.04 9.30 1.26

Averages.
........ 14.67 13.30 3.99 9.31 1.37
........ 16.09 13.96 4.61 9.35 2.25
........ 11.76 11.25 3.30 7.95 .5!
........ 15.07 13.69 4.18 9.51 1.38
TABLE III.

Spent Hemlock Bark.
() Soxhlet Method.

Analyst T.S. S S N.T. T. R. Quantity.
Eachus .... 4.36 3.4t 1.77 1.64 .95 Sogr.
Kerr....... 3.96 348 1.68 1.80 .48 ©
Teas.o..... 4.06 370 1.92 1.78 .36 ‘e

Eachus .... 16.38 13.12 4.62 9.50 2.26 4o gr.
Teas....... 15.80 13.79 4.00 9.79 2.0l o

Eachus .... 16.21 14.21 5.10 9Q.I1 2.00 40 gr.

“

10 hours
e

10 hours

12

10 hours

8
10

Duration.
10 hours

.

“

“

(b) Soxhlet (Removing first portions of extractea matter).

(c) Procter’'s Method.

(d) Kerr's Percolation Method.

4.97 4.57 2.49 208 .40 Sogr.
Teas cvveern 4.40 3.82 190 1.92 .58 .

Kerre..oo.. 3.44 3.19 1.64 1.55 .25 “
Teas-«----- 3.90 3.38 1.70 1.68 .52 ‘¢
Averages.
....... 4.13 3.33 1.79 174 .60
........ 4.68 4.20 2.20 2.00 .48

........ 411 369 .98 .71 - .42

10 hours
‘“

12 hours

10

10

“

I

I

99

Dry Hide

15.94 gr.
10. ‘o

Dry Hide

10.
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TABLE IV.

Spent Chestnut Wood.
(a) Soxhlet Method.

Analyst. T.S. S.8. N.T. T. R. Quantity. Duration. Dry Hide.
Eachus.... 448 388 1.8 208 .60 8ogr. 10ohours ........
Kerr....... 4.29 4.03 1.66 2.37 .26 N ‘o 10. gr.
Teas....... 4.87 403 1.89 2.14 .8 “ . 10.

(b) Soxhlet (Removing first portions of extracted matter).
Eachus .... 4.91 4.52 1.84 268 .39 8ogr. 10hours cees
Teas....... 5.21  4.33 1.78 2.56 .88 . “ 10. gr.
(c) Procter’s Method.
Teas....... 3.10 284 110 174 .26 ‘ 12 ¢ ro.
(d) Kerr's Percolation Method.
Hachus .... 4.90 4.61 230 2.31 .29 “ 12 e
Kerr (a)... 3.40 3.15 1.54 1.61 .25 o g ¢ fo. gr.
Kerr (b)! .. 3.90 3.62 1.16 246 .28 . g o. *
Teas....... 420 3.84 1.74 210 .36 ‘e o * ro. *
! Sample re-ground to pass through a 12 m. per inch sieve.
Averages.
?a) ........ 4.55 398 1.78 220 .57
b)eeernnnn 5.06 4.43 1.81 262 .63
d).eevennn 4.10 3.81 1.6g 212 .29
d) without
Kerr (a) 4.33 4.02 1.73 229 .31
TABLE V.
First %‘Hours. Second 9 Hours. Total (18 Hours).
s.8. NT. T. S8 NT T S8 NT T

New Chestnut Wood.. 12.71 3.84 8.87 1.53 .898 .632 14.24 4.738 9.50
Spent Chestnut Wood.

. 1.42 1.55 1.20 .483 .717 4.17 1.0 2.26
1.37 1.43 1.20 .637 .563 4.00 2.00 1.99
.18 .67 .99 .71 .28 2.84 1.89 .95
1.40 .80 1.06 .64 .42 3.26 2.04 1.22
2.15 2.47 1.23 .70 .§3 5.85 2.85 3.00

WiLLiaM H. TEas,
Chairman.

The Referee not having the Committee Report from which to
draw his conclusions, as stated, decided it would be best to re-
quest the various collaborators to extract two samples of mate-
rials, widely different in nature, and a sample of spent material,
according to their laboratory method and any other method or
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methods they considered of value, trusting that so wide a scope
for investigation would reveal the weak and strong points of sev-
eral methods of extraction. This hope has been realized to a
greater extent than was expected.

The instructions sent for general collaborative work are here
given.
' STUDY I

Extraction of Tanning Materials.

The three samples furnished—Sumac, Quebracho wood and
~spent Oak bark—are to be analyzed according-to the method em-
ployed by each individual analyst and by any other method or
methods that seem worthy of trial. Rference is here made to the
provisional method for the analysis of barks, woods, leaves, etc.,
made by last year’s Referee, page 15 of the Report. In addition
to the usual items of the analysis, which are to be reported upon a
dry basis, the following data is requested:
Grams of material used.
Volume of liquor obtained.
Liquor, how diluted or concentrated.
Time of extraction.
Method of extraction.
Dry hide powder used per 200 cc.
The Referee would request that if any unusual method of ex-
traction is employed, as full details as possible be given.
Attention is called to the fact that the Quebracho wood and
spent Bark have not been prepared for analysis. Each analyst is
requested to prepare according to his laboratory method, fully
stating such method, with style of mill used for grinding. A 10-
gram sample of the preparation is requested.
Twenty analysts collaborated on this Study ‘and their results
are tabulated below :

AR A
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STUDY III
Collaborators’ Notes and Suggestions.
W. H. Teas.

“Fifty grams of the Spent Oak were used in order to make
duplicate analyses. It is our usual practice to extract 80 grams,
although this amount does not bring the tannin within the pre-
scribed limits.

The Quebracho charge of 20 grams is our usual amount for
this material. This was extracted in glass, and although the
drip seemed clear to the eye, a further 10-hour extraction of the
residue gave some tannin.”

W. K. Alsop and A. W. Hoppenstedst.

“Spent Oak Bark.—Solutions were shaken, let stand 1% hour,
100 cc. taken for total solids; 150 cc., with 2 grams kaolin, thrown
on 18 cm. filter and all allowed to filter through; fresh solution
thrown on filter and 100 cc. of filtrate evaporated for soluble
solids. Forty grams of wet hide were shaken 4 minutes, with 200
cc. of solution, thrown on 1 filter after shaking up with 2 grams
kaolin; 100 cc. clear filtrate evaporated for non-tannins.

Quebracho Wood.—The details of the analysis of Quebracho
wood are the same as under Spent Oak Bark. We are of the
opinion that some better method of extraction should be used than
the siphon extractor. It is admittedly unsuitable for some mate-
rials and has other faults besides. The rate at which the water is
boiled has a very marked effect upon the results obtained, and it
is very difficult to regulate the flame so as to obtain uniform re-
sults, as it is impossible to see what is going on inside of the ex-
tractor.”

Sumac.—Mr. Alsop states that with 8.4 grams dry hide the
non-tannins were 19.12%. and with 11.2 grams dry hide, 18.40%,
and with 14 grams dry hide, 18.34%, the three amounts of dry
hide representing 30, 40 and 50 grams wet hide, respectively. He
says, “Our usual method is to use 40 grams.”

“You will notice that there is practically no difference in N. T.
when 40 and 50 grams of hide were used, and that 30 grams gives
higher N. T. Counting the N. T. obtained with 40 grams hide
as correct, the solution contained .2712 grams, Tannin per 100
cc. Taking .400 gram per 100 cc. as the strength to be used for
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12.5 grams dry hide, this solution should have required 8.46
grams hide. The 30 grams wet hide used contained 8.40 grams
dry hide. Some time ago we analyzed a sample of Sumac, which
contained .2320 gram, Tannin per 100 cc., equal to 7.25 grams
dry hide to 200 cc. 30 grams wet hide containing 7.65 grams
dry, gave N. T. 23.13%; 40 grams wet hide containing 10.20
grams, dry, gave N. T. 21.30. Of course, you will understand
that these samples were analyzed by the laboratory method used
here, and that no attempt was made to make the solution Official
strength, nor were they shaken 10 minutes.”

H. T. Wilson.

“Sumac.—Fifteen grams were digested on steam-bath with six
successive 200 cc. portions of water, 2 to 3 hours being given for
each digestion. After each digestion the whole mass was thrown
into a perforated funnel and sucked dry with a vacuum pump.”

C. R. Delaney.

Mr. Delaney used a modified Koch extractor. He says: “The
method has its advantages, but for Sumac extraction I prefer the
Soxhlet used properly by removing the first five siphonings be-
fore they have boiled and only allowing the latter ones to boil for
any extended time. I have made a number of tests with the per-
colator against the Soxhlet on identical samples, and in only one
case has the percolator come up to the Soxhlet extraction either
in extract or tannin.”

G. A. Kerr.

“I have endeavored to ascertain the time necessary for an ab-
solute extraction of tannin from wood, but have, so far, failed to
do so. In one case, the extraction was continued for 45 hours,
consecutively, the liquor being removed every g hours, and fresh
water applied, at the end of this time, there still remained appre-
ciable quantities of tannin in the liquors. In fact, there seemed
to be little diminution in the yeild, during the last 18 hours.

“I am of the opinion, now, that preparation of the material is
an important function, and the completeness of extraction in any
form of extractor, within reasonable time limits, depends upon
the fineness of the reduction. I should not be surprised, if,
grinding all materials as fine as sumac, and mixing with sand,
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powdered glass or quartz, would result in more complete extrac-
tions in the same length of time now employed.

Last year, during discussipn of preparation, the point was
made, that chestnut oak bark could not be ground to pass a fine
meshed sieve. I find there is no difficulty whatever in grinding
dry oak bark in an ordinary Enterprise drug mill, so fine that it
will pass a sieve 20 meshes per inch. From such figures as I
have been able to make, the indications seem to be that some de-
composition of tannin takes place in the Soxhlet extractor, as my
tannin results are, with one or two exceptions, higher in the per-
colator, than the former. This is also true of completeness of ex-
traction. While the volume of liquor is somewhat higher, the re-
sults are obtained in the same length of time, or less. This is
notably so with sumac, the liquor from which suffers considerable
deterioration from boiling over a direct flame. Personally, I do
not consider the Soxhlet extractor, as applied to tanning mate-
rials, adapted for the extraction of sumac.

“I do not think comparative results are to be looked for on the
spent chestnut oak bark, unless the Referee took the pains to ap-
portion the same proportion of lumps to each collaborator. The
sample we received consisted of lumps, stringy inner bark and
dust, making it a hard matter to sample accurately.”

Mr. Kerr’s percolator is fully described in last year’s report.

F. P. Veitch.

“In extracting materials we always obtain a portion of the per-
colate at about 60° to 70°. The extractor is then connected with
the condenser, and the extraction continued at steam-heat, the
contents of the receiving flasks being removed as the liquor be-
comes concentrated and replaced by water. This operation is
repeated until extraction is complete, which we find to require
from 16 to 