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I, SUMMARY

Many thermoplastic materials such vinyl resins, poly-

styrene and the methacrylates, have been used to coat leather,

These substances, are however, normally non-adherent to

leather: it was believed that adhesion might possibly be

improved by tanning the hide with organic chrome complexes

containing vinyl groups which can copolymerize with resin

forming compounds,

By the use of Volan(methacrylato chromic chloride) as

a tanning liquor, good leather was obtained, 1t compared

favorably with conventional chrome sulfate leather in respect

to shrinkage temperature, chrome fixation and flexibility.

Leather samples tanned with Volan were treated with

styrene in emulsion and bulk form to allow polymerization,

It appeared that no styrene copolymerized with the methacrylate,

because all the styrene dzposited in the leather could be

extracted with benzene, There was, however, evidence of good

adhesion between the polystyrene and the leather,

It is believed that oxygen inactivated the methacrylate,

therefore inhibiting copolymerization with styrene. For

future work, it 1s recommended that the leather either be

dried in an inert gas such nitrogen or be placed immediately

after tannage, without drving, into an emulsion of styrene

for polymerization,



IT, INTRODUCTION

A, COMPOSITION OF HIDIS

Raw skins are composed of different kinds of protein

matter varying from skin to skin and in different varts of

the same skin, Collagen is the most abundant of These proteins

and is of greatest importance to the tanner since it 1s the

hasis for leather,

3, NORMAL TAMING PROCEDURE3, NORMAL TAVNING PROCZDURE
Jonversion of skins into leather involves the removal

of some of the proteins by action of alkalles, enzymes, or

hacteria and the interaction of the remainder with tanning

materials, oils, soaps or other materials, The steps cormonly

xmployed by the leather industry are listed below,

l, Curing-- the treatment of fresh skins with rock salt

on the flesh side to prevent bacterial decay. This leaves

the skins in a hard, stiff condition,

2, Soaking-- the continuous washing of cured skins with

water until the salt is washed out and the skins become soft,

3, Liming-- the treatment of skins with lime solution to

solubilize the evnidermis layer of skin to facilitate the removal

of flesh and hair, Liming also swells the skin fibres to the

proper degree so as to insure good quality leather, After

liming, the skins must be thorourhly washed,



i, Bating-- the treatment of skins, after liming, with

proteolytic enzymes to convert skin to a soft, flaccid

condition and to solubilize some of the interfibiller skin

substance, The skins, after treatment, are left in a condition

thich upon tannage gives a fine, tough grained, light weight

leather,

5. Pickling-- the treatment of skins with a solution of

salt and acid(usually sédium chloride in sulfuric acid).

Pickling conditions the skins for tannace by providing better

absorption of tanning liquors. The skins, during pickling,

are brousht to a pH of about 1.5. “hen skins are acidic, in

the presence of salt, they do not swell and are not susceptible

to bacterial action; hence, onickled sizins may be keot for a

long time without putrefying,

6, Tanning--the deposition, on the fibre surfaces of the

skin, a substance which destroys the sensitivity of hide to

water, heat, and putrefaction, The tanning process can be

carried out with various kinds of materials such as aldehydes

alums, or the more common tanning agents which are vecetable

tannins or mineral tanning agents such as aluminum, iron, or

chromium salts, During tanning, a masking agent which is

asually sodium chloride, is added to the tanning licuor to

orevent the skin from swelling in the acidic solution and

inhibiting chrome fixation,

After tanning, the leather rust be neutralized with a

suitable alkali like borax, sodium carbonate, or sodium

bicarbonate,



In the leather industry, chrome leather is Tanned almost
1

sxclusively by the one bath process,

out by first preparing a chrome liquor from sodium dichromate,

sulfuric acid and glucose as a reducing agent,

Ian Crp07+2LH2S50) + C6H1006—&gt;01ap30)+16Cr (0H) SO ¥ 6C0,+22H50

The basic chromium sulfate is the effective tanning agent,

This liquor is allowed to are for about one week, Pickled

skins are then placed in large wooden drums containing the

Liouwor and the tanning process 1s carried out with constant

rotation of the drum, Iormal tanning procedure requires from

5 to 12 hours,

TOTAN TEN TATION MANTITHSC. PROPOSED MECHANISKS OT ORR0ME TANITING

The mechanisms of chrome tanning are not thorouzhly

anderstood, Three different theories of the mechanism of

chrome tanning have been pronosed by leather exnerts
2

lL, Collaren, actinz as en acid, and chromium hydroxide

form the very stable salt chromium collacenate,

RR wh Cr (01) 3 —— { i H pr po~N 2CO ;

2, Negatively charged chromiastes present in chrome liguors

combine with vositively charged collagen.

i. Hach of the six coordinative mnositions about the

central chromium atom may ge occuvnied bv protein mroups (-NHo-,

-NH-, or -CO0-) uniting the central chromium atom to collagen



by six bonds. It is possible to have nine bonds between

~hromium atoms and protein by the entry of six nesmative pro-

tein croups into the nucleus, which would give the nucleus

three negative charges, permitting further combination with

chree basic protein grouns,

r T =D, VOLAN AUD TITS PROPERTIES

In this investigation, the principal of the one bath

rrocess was used with Volan(methacrylato chromic chloride) as

the tanning agent.

H,e~C -CHg
0=C~o

me structure of Volan is: 4 |
CIaCR_,, CaCl,

H

It is a dark green alcoholic licuid(28-307 solids in

isopropanol), sp. gr. 1.0263 at room temperature, boilinr

point 180.3°7, end a molecular weight of 347.86, It is mis-

cible with water in all proportions and undergoes no apparent

deterioration when stabilized with isoprovanol., The complex

is precipitated when subjected to a pH of about 6,0, Precio-

itation is also accelerated by anions such as sulfate, chro-

nate, and nhosrhate at 2s low a pH as L.0. Once »nrecinitation

nas started, the solution is no longer effective as a tanning

agent,

The diluted complex is unstable in strong mineral scids

and should never be subjected to a nH of less than 2.0 for any

length of time, It is also adversely affected by free halogens

roe



or strong oxidizing apents,

\dsorption of the complex on a surface is inhibited by

materials which tend to form comrlexes with chromium such

as organic acids, with the excention of formic, amine compounds

and cynides, Addition of alkaline materials such 2s sodium

hydroxide, sodium carbonate, or even sodiwn acetate tends to

cause local precipitation of insoluble basic cormlexes,

The complex may be buffered without vrecipitation by a

solution containing 16.5% urea and 5% sodium formate adjusted

to a oH of 6,0 with formic nde |

mon dilution or raising of pl of Volan, hydrolysis takes

blace with the formation of a basic commlex,

HiC=G-CH, HoC=G-CH3
PLARN 2C~0o -

Pl swo— {1 onp,T AH HACCly Ga, fRCh (0H)Chs 4 a(OH),
4ff

This is a favorable pronerty for tanning, Chrome comnlexes

Mich are free of hvdroxvl groups or which do not, on hydrol-

ysis, form complexes containing hydroxyl croups, have no tan-
- 9 4

nine properties.

On standing, a slow dehydration takes place with the
§

Formation of Cr-0-Cr linkages, This process is accelerated

bv heat or by raising the oH with for exammle., sodium formate.
at

hy

ol

4

(H)CR, Ca(OH),
H

-J A

I

L

HiC=C-CHy ~~ HC=C-CHy
¥7 &gt;No 07% &gt;o

1 \ y I
oy a a-O-

"for -0- Go
1 HK Q Q H Q dn



If polymerization does not proceed too far, the polymer

remains soluble and 1s a suitable tanning agent, Tanning

cower of a chromium complex increases with the size of the

molecule until a certain limit is reached, In the case of

Volan, if polymerization vroceeds too far, the polymer becomes

insoluble,

then Volan is applied to negatively charged surfaces such

as protein substance, the commlex chromium caticn 1s strongly

adsorbed,

2, CCATING OF LEATHER

Leather coated with resins such as polystyrene has prac-

tical uses where a strong, water proof, chemically inert ma-

serial is desired.which has the appearance of leather,

Normally, resins such as polystyrene do not adhere to

leather, ‘hen prover tannage 1s attained by the use of react-

active chrome complexes such as Volan, the leather fibres are

coated with a film which can react with a wide variety of

msaturated resin forming materials such as vinyl and. allyl

cormounds, This is due to the existence of the active meth-

acrylate group CHp=C~Cly present in the chrome complex.

Theoretically, the treated leather can combine with any com-

round that reacts with a double bond,

mr, OBJECTSorescopsonmrontmmio————————

The purpose of this investigation was to determine the



feasibility of using a chrome complex containing a polymerizable

organic group as a tanning azent, to determine optimum con-

ditions for tannage, and to investisate conditions for poly-

merization, within the leather, of reactive resins,



III. PROCEDURE

A, TANNING

In this investigation, calf skin and split cowhide were

tanned using Volan with sodium chloride and sodium formate

used as masking agents, Several runs were also made with

chromium sulfate so that Volan tanned leather could be com-

pared with ordinary chrome tanned leather,

All ‘tanning runs were made over 2 hour periods to in-

sure the best possible tannage throughout the hide. The only

two variables used in this investigation were chrome con-

centration of the tanning liquor and the pH of the liquor,

Runs were made at pH's of 1.020.5 and 3.020.5 using sodium

formate as masking agent while the chrome concentration was

varied from 1.15 to ll..% mg Crp04/ml liquor at equilibrium.

With sodium chloride as masking agent, runs were made at a

constant pH of 3.Cx0.F% while the chrome concentration was

varied from 8,55 to li3.1 mg Cro0,/ml liquor at equilibrium.

uns were made with Volan which had the isopropanol boiled

off.

The analysis for chromium was carried out by the

oxidation of chromium in a sample of Volan liquor to the +6

state, reduction to the +3 state with potassium iodide and

then titration of the liberated iodine with standard thio-

sulfate. The volume of tanning liquor was measured sccurately



uring preparation of the liquor, Chrome fixation in the

hide was determined by the difference of the products of the

chrome concentration and volume before and after tannage, It

is expressed, in this report, in terms of mg Crp03/mg dry skin,

All tanning was done in lass bottles which were placed

in a shaker, After tannage, the samples were washed, neu-

tralized, washed again and then dried,

The shrinkare temperature of the leather was determined

oy placing a small sample in an apparatus esmecially con-

structed for this purpose(fig. 1) and heating the water until

the leather shrank.

B, COATING

The best tanned leather samples were coated with styrene,

Soating was done by emulsion polymerization with benzovl per-

oxide and ammonium persulfate as catalysts, Polymerization

ander high pressure (2000-1L000psi) and temperature (120°C) was

also used.with benzoyl peroxide as a cabalvst,

Coated leather was tested for water nroofness in the

apparatus for measuring the permeability of leather to water

(fiz. 2),
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IV, RE.__ROSULTS

The results of thls investigation are presented in tables

1, 2, 3 and lI and in figures 3, LL, 5 and 6, These show the

effect of different masking agents, pH and chrome concentration

upon the chrome fixation in hides.

Leather tanned with Volan compared favorably with

chromium sulfate tanned leather in respect to chrome fixation,

shrinkage temperature and flexibility. The best leather was

obtained by tanning with a Volan liaguor which had the iso-

orovanol distilled off.

Leather which was tanned with Volan and treated with

styrene was less flexible than the untreated leather; had a

cslossy surface, in contrast to the untreated leather, which

had a dull surface; and changed, unon treatment, from a grey

to a zreen color,

Leather treated with styrene was water proof while the

umtreated leather was nob.



TABLE 1

LEATHER TANNED WITH DISTILLED VOLAN

Sodium Formate lMasiking

Sample No,

0

11

12

Conc

2.07

2, 9h

7.02

11.43

15.20

19.00

2,10

25,30

32.10

35,90

1.50
Ill, 50

7 Sodium Formate

0

10

10

10

10

10

10

10

1.0

10

10

10

mg Cr,04 fixed

0.0215

0.0211

00,0301

0.04.56

0.0533

0,0609

0,0583

0,060

0.0968

0.120

0.128

mg Cry05/ml tanning liquor at equilibrium

ng Cr,0,/me dry skin
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TABLE 2

[EBATHER TANNED WITH VOLAN

Sodium Formate Masking
nH IL. 0%£0.5

sample lo, Jone,

1.15

7.50

10,85

1,80

29.70

2.80

 7% Sodium Formate

1.0

10

10

10

10

1.0

ng Crp03 fixed

0,006!

0,0163

0,001.39

0.0331

0,0668

0.086}

Ne NE
SCT
rn Tit

LEATHER TANNED WITH VOLAN

Sodium Chloride lasking
ni 3

sample No, Conc,

3.7

8.55

12.25

113,10

mg Cro03/ ml tanning

mg Cro0a/mz dry skin

7 Sodium Chloride

J

J

alquor at equilibrium

me Cro04 fixed

0,0065

0.0198

0.0300

0.0810



rr

TABLE UL.

LEATITER TANNED WITH VOLAN

Sodium Formate lMaslking
pH 3

Sample No, Cone.
1.16

3.56

5626

7.10

3 60

ol 0 LO

We 10

7 Sodium Formate me, Cr,04 fixed

0,0060

0.0099

0.0226

0 . 0068

0.0020

0,0187

0,028)

mg; Cr,0,/ml tanning liquor at equilibrium
mz Cr,03/mg dry skin
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V, DISCUSSION OF RESULTS

A, TANNING

Distilled Volan--The best tanned leather samples were

obtained by the use of distilled Volan with 10% sodium formate

(based on weight of 307% Volan) as masking agent, The pH of

the liquors was 1,020.5 for all twelve runs, Due to the

ouffering action of sodium formate, the pH did not vary sub-

stantially during tannage,

All samples had good "feel" except those tanned in the

very low chrome concentration liquors, which were somewhat

} o

boardy. The shrinkage temmeratures ranced from 8lL C to 99°¢.
: ' 0

The best shrinkaze temmerature, which was 99°C for three

minutes, was obtained for the sample tanned at an equilibrium

chrome concentration of 15.2 ng Crp05/ml liquor,

Leather tanned in very hich and very low chrome con-

centrations did not give as high shrinkage termeratures as

those tanned at intermediate concentrations, In the latter

case, not enourh chromium was fixed on the skin to provide

adequate tannage, At the high concentrations, the tanning

process was probably too rapid, cauding over-tannage at the

surface, which prevented good penetration of comwlex chrome

molecules into the center of the sample,

Jetween chrome concentrations of 30 and LL.5 mg Crp03/ml,

the chrome fixation increases more with increasing liquor
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concentration than at the lower concentrations, The reason

for this is probably due to the method by which the alcohol

7as distilled from the Volan, In the liguor preparation,

all samoles were heated until the alcohol was distilled off

rather than for a constant period of time, Since the higher

chrome concentration ligucrs had larger amounts of Volan,

these were necessarily heated longer to distill all the alcohol,

It is known that polymerization of the chrome complex occurs

during heating, and that the degree of polymerization increases

4ith the amount of heating, Therefore, the higher chrome

concentration liquor was made up of higher molecular weight

polymers which gave rreater chrome deposition, But because

nore chromium was deposited on the hide, it does not necrsserily

follow that the hide was well tanned. Most of the chromium

may have been derosited on the hide surface while may have

heenn undertanned,

Volan not distilled--Volan which did not have the alcohol

boiled off did not tan leather as well as the distilled

Volan, The samples showed shrinkage temperatures between
o, es .

85 and 92°C and were somewhat more boardy, This is attributed

to the fact that the isoprovnanocl, which is a stabilizer as

tell as a solvent for the chrome complex, prevented hydrolysis

ond in turn volvmerization,

Jhen runs were made at a pH of 3.0 or lower, the chrome

fixation was very small. From inspection of the leather

samoles, it was evident that very little chrome was picked
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up by the hide, The leather was very stiff, showed signs

of considerable shrinkage upon drying, and was translucent,

This condition was due to the acidity of the liquor and

lack of masking agent which caused the skin to undergo a

considerable degree of swelling, The swelled skin did not

permit enough penetration of chrome complex molecules into

the interior, Upon drying, the collagen fibres coalesced,

ziving a translucent, boardy leather, These samples did have

hizh shrinkage temperatures (90°¢) for leather showing little

chrome fixation; however, this is attributed to the fact that

the leather was initially in a shrunken condition,

Volan with sodium chloride as masking agent--Sodium

chloride used as a masking agent, in liquors of pH 3 or lower,

showed more chrome fixation than when sodium formate was used

at the same pH, Although the chrome fixation closely paralleled.

that when sodium formate was used at a pd of L.,0%£0.5, the

samples masked with sodium chloride were more boardy and did

not have a bluish grey color, but aspeared brownish,

Three runs were made using Volan without masking agents.

he leather tanned in this manner showed little chrome fixation

aven at high chrome concentrations, Although the leather was

not translucent, it was very boardy,

B. Errors in chrome analysis

he probable error in the results of this investigation



is quite high due to the endpoint in titration for iodine

Jith thiosulfate which is the most significant source of

error, For the runs which were made in dunlicate, it was

found that the probable error in chrome fixation ranged from

&gt;. Coating

It is evident from weichings that styrene was deposited

in the leather, This styrene was probably in the form of poly-

styrene rather than a copolymer of styrene and methacrylate,

There is evidence, however, of good adhesion of poly-

styrene to the leather, A sample of this sort was obtained

by placing a piece of leather in freshly distilled styrene

and allowing it to stand for about 10 hours in an oven at

50°¢. This was sufficient time for the styrene to polymerize,

Although the coating of polystyrene was about #" thick and

cracked when the sample was bent, there was no tendency for

the polystyrene to become separated from the leather, When

a considerable force was applied in attempt fo separate the

polystyrene from the leather, a thin layer of leather rivped

off with the polystyrene, However, upon placing this sample

in benzene, all the polystyrene dissolved,

“hen a solution of polystyrene in benzene was applied

to a leather sample and then dried at 50°¢, ‘the layer of poly-

styrene could be easily separated from the leather.

ihen low molecular weight styrene was used, it was easier



for the styrene molecules to diffuse through the leather

Pibres..Upon polymerization, these molecules were firmly

set among the fibres rather than on the leather surface.

Brulsion polymerization of styrene--The highest styrene

content was 21.5%, based on the weight of dry leather, This

was ohitained by treating the Volan tanned leather in an

enmulsion with ammonium persulfate catalyst at 50° for LE

minutes, Upon extraction with benzene, this samwle showed a

styrene content of 12,11%, Although this sample was placed

in hot benzene, it is not believed that tre sammle was in

contact with benzene long enough to extract all of the styrene.

Jhen a leather sample was treated with in an emulsion with

benzoyl peroxide catalyst, the styrene content was found to

be 1.88%, This srl had an identical chrome fixation as

chat in the sample described above. and was subjected to the

seme conditions for the same length of time,

Sammles treated in an emulsion with a combination cat-

alyst of ammonium versulfate and benzoyl peroxide, showed

styrene contents of 6,75 and li,35%, These samples were sub-

fected to 80°c for 1S minutes,

All samples except the first were sozked in benzene for

5-8 hours and showed no styrene content after extraction,

It is known that styrene from the emulsions penetrated

the leather because the leather became translucent during

treatment, Evidently the refractive index was such that

light could pass through the leather when it was wet with

styrene,
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fter the treated samples were dried, they appeared

sreenish gray in color and were mere boardy than the un-

sreated samples, The grain in the treated samwles showed

an better than it did in the untreated leather,

Polymerization under oressure and elevated temperature

Jomples of leather not treated with styrene, when subjected

to 2000-1L000nsl and 120°¢ were found to change from a blue

rey to a screen color, Furthermore, when these samples were

hent, the surface was found to crack, These samles

raralleled samles treated with styrene in anpearance although

“here was no styrene on the nlates when thev were subjected.f

50 pressure and heat,

Styrene content of leather was found to be 11,7 and

3,689 for samples treated with bulk stvrene and then sub-

jected to pressure. The higher styrene content was found in

1 leather sarmle with IL 15% Cro0; fixed, When the samples

vere placed in benzene, it was found that all the styrene

Jos extracted.

Leather that had styrene deposited from emulsion first

md then pressed was found to be nore flexible than leather

created with bulk styrene, The color of the leathers after

treatment by. either method were identical in appearance being

Jarlt green in color,

\11 samples after being treated and subjected to pressure

Jere found to be impermeable to water,
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VI, CONCLUSIONS

00d leather, the quality of which depends on the con-

ditions at which tanning is carried out, may be obtained

by the use of Volan, The best leather results when the

Volan is polymerized, polymerization being accelerated by

relsing the nH and heating, before tanning is attempted.

Masking accents and nH are important factors for nroperP-

tannace by the use of Volan, Sodium formate is a suitable

naskins ascent when used at a pH of about li, At p's lower

than li, sodium chloride is a better maskins agent,

Stvrene does not copolvmerize with the methacrvlate of

the chrome complex probably because oxyzen inhibits such a

polymerization, However, styrene may be devosited in the

leather either by emulsion or by bulk treatment. Stvrene

deposited in this manner adhers well to Volan tanned leather.
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VII, RECOMIENDATIONS

hen leather is to be tanned by the use of, Volan, it

is recommended that 1, isonronanol be distilled off before

the liguor is made up; 2. sodium formate be used as a mask-

ins agent with about 10%(based on the weizht of 30% Volan)

yeing added: 3. the pH of the liquor be kept between li and 5:

i, the chrome concentration of the liquor be between 15.0

and 30.0 mz Cr»o03/ml liquor for good tannage.

farther work should be done to determine the effect of

the length of time Volsn is heated on the chrome fixation in

leather,

Since oxygmen probably has a tendency to inhibit co-

nolymerization, it is recommended that leather be treated

with styrene emulsions immediately after tannage and neutral-

ization to vermit only a2 minimum time of contact with free

oxygen. Oxygen should be expelled from the emulsion by

oubbling nitrogen throush it,

The possibility of using other vinyl or allyl compounds

to coat Volan leather should be investisated, Also. chrome

complexes with reactive groups other than the methacrvlate

nicht be suitable for tanning leather to provide a better

oonding with reactive compounds,



APPENDIX
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VIII, APPENDIX

A, Detalls of Procedure for Tanning

The types of liguors used in this investigation to tan

leather were:

1. Volan and sodium formate

2, Volan and sodium chloride

3, Volan without masking agents

he Chromium sulfate and sodium chloride

Solutions were made up in 250 or 100 ml lots, The

vbrocedure used in analysis for chromium is as follows:

lL, With the use of a vivette, 5 or 10 ml samples were

sxtracted from the liaguor,

2. To these solutions, about LL g of Na,0, was added,

3. The solutions were boiled for 20 minutes and allowed

50 cool,

li, The solutions were neutralized with concentrated HCl,

5. After the solutions cooled, 20 ml of 10% KI was added,

5. The liberated iodine was titrated with 0.0L6L2 N

sodium thiosulfate.

Tanning was carried out at room temmerature for 2. hours

in 750 ml glass bottles which were placed in a shaker

to provide constant agitation,

The pH of solutions was determined with Hvdrion Paper

which could be read to an accuracy of 0.5 pH units.
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After tannage, the leather samples were washed in water

-0 remove residual liquor and then placed in a solution of

sodium bicarbonate to neutralize the leather, The leather,

ster neutralization, was washed again and stretched out by

tacking to a board. The stretched sample was then placed in
| 0

an oven to dry at 50 C. The dry sample was welched,

A small sample (about 2"xE") was clamped in the upper part

&gt;f the shrinkage temperature apparatus(fig, 1) and the water

728 heated until the sample began to shrink. The temperature
. . 0 .

708 increased at a rate of about i. C per minute.

B, Details of Procedure for Coatinz

In this investication, styrene was nolymerized on the

leather by means of emulsions and by treatment under pressure

and temperature, Imulsions were made un as follows:

Ll. The styrene, which contaired an inhibitor, was

distilled,

2, The styrene was emulsified in water by means of

aczitation in a centrifural ou for about 2 minutes,

Styrene (50 og) was emulsified with 100 o of water, sodium

oleate (0,5-1.0 ¢g) being used as a stabilizer, The catalysts

(benzoyl peroxide and armonium nersulfate) were added in

Y.5 &amp; auantities. Benzoyl veroxide was dissolved in the

styrene before emulsification while ammonium persulfate was

dissolved in water, Runs were also made using combinations

of both catalysts,
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As soon as an emulsion was made, a piece of leather

‘about 1 g) was placed in a beaker of the emulsion, The

sample was then allowed to stand in the emulsion at a constant

temperature of 50°¢ for 15 minutes, After this time, it

was taken out of emulsion and allowed to dry.

Jhen polymerization was carried out under pressure and

slevated temperature, the procedure was as follows:

1. About 0,5 g of benzoyl peroxide was dissolved in

20 ml of freshly distilled styrene.

2, The leather samnle was immersed in the styrene.

3. The sample was then placed between L"xli" steel plates,

the edges of which were taped together to prevent evaporation

of the styrene at high temperatures,

li, The plates were then placed between the faces of a

hydraulic press and the samvle was subjected to a pressure

of 2000-lt000psl and temperature of 120°%¢ for about 20 minutes,

5. The sample was quickly cooled in cold water.

Dry samples which had previously been treated in an

smulsion were also subjected to temperature and pressure,

Styrene content was determined by weighing the oven

dried leather before and after polymerization, Styrene was

extracted from the loaihiew with benzene,

The coated samples were tested for water proofness,

This was done by fastening a sample between the disks of the

2ovaratus shown in fig, 2 and filling the column with water.

If the samples were not water proof, water would be seen to

flow from the bottom,
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C. Sample calculations

The following are sample calculations for a run made

using distilled Volan,

1 ml 0,046L2N NayS,;0,&lt;1.1758 mg Cr,0,.

154.624 1,33 ml 8,03 needed to titrate 5 ml sample of liquor

before tanning,
137.95+1.3L ml 5,0, needed to titrate 5 ml sample of liquor

after tanning,

00 ml of tanning lirctor used,

(154.62 £433 m1) (11758 2) = 181.64 1.56 mg = /81. 6+ 0.86%

/1816£0.86% = 36.3+ 0.96% = 36.3% 0.3498
S% 0.0% wm

(137.05 £1.34m/)(117588)=(62+1.58mg=(62+O97%
[621+0.97% = 32.4% L07% * 32.4% 0.347 78

St 0. % 7h

(36.3+ 0.349)- (32.9x 0.347)=3.9 + 0.696 24

(3.920.606 m8)(90m/) = 35/= 62.6 mg Cr,03
 1206 3m mol VoLAN Fixes \*

(351462.6mg Cop) (Bram Car) = 476+ 85 mg Vow an Fixed

5915 mg leather = 476 8S mg VoraN = 54392 85 mg skin = 5439 % 1.5%

(3542 18% mg CRu0)+54394 1.5% = 0.0644£ 20% mg Cry; Fixed
md Dry Skin

QHy=C ~CH;
£ VoLAN FIXED IS QONSIDERED To 8E&amp;

o
'

-&amp;
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