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The chemistry of leather menufacture is progressing more
rapidly now then at any previous time, Therefore the purpose
of this thesis is := Firs%, the attempt to solve some of the
problems of the Leather Industry in the Near East arising as
o result of the war, Second, the seciemtific investigation of
the effects of pH and neutral selts on the rates of diffusion
in gelatin -~ jellies and the amounts of combination with collagen
( hide = powder ), Third, the correlation together of facts on
the .eather Industry in the Near Bast,
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HISTOR

Thirty thousand years or more ago there existed in Spein,
and in fact Western Europe generallv, a race of primitive human-
beings now known as the " first true mem ", During the glacial
periods, which we are told threatened to exterminate every humen
ereature on the face of the earth the life of man must indeed
have been fearful beyond imsgination, At such a time man needed
olothes, and it is reasonable to suppose that the only cevering
he possessed was made up of the skins of animalg that he had
killed,

The prehistoric msn dried his skins and used them as such
for clothing after having noticed that wet skins putrefy and
decay, while dry ones do not. But dry ones being hard and horny
he mast have tried to remedy this hardness by rubbing the dry
skin with the fat of the animal, of which he must have noticed
the softening effect on his own skin, By this means he was able
to produce softer and more durable leathers; some of the greesy
and albuminous matter used were fat, brains, milk, butter and
egg=yolk, separately or mixed together, even now adays we

prectically use some of these same processes,

In the Fourth Glacial Age the prehistoric men must have
early noticed that wood-smoke had an' antiseptic and preservative
effect on skins which were dried in it.

The use of vegetable tamnins, though prehistorie was not
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80 ancient as the smoke process, but it may have had its origin
before the use of clothing and mey be when people tried to intro-
uce dyes into the skins, by using certein bark extraets as dyes,
And it happened that some barks also contained tannins, as a
result found that this has a superior quality over the bark whieh
did not contain any ( of course they did not know that ) and so
began using barks which gave also the effect of vegetable tannins,
That is how tanning skins with vagetable tannins originated.

The art of tamning with alum end salt wes still a latter
introduetion, and must have originated in countries whers alum
is found ss a natural product, This art was not kmown in iLurope
or perhaps it was lost during the dark ages until introduced
into Spgin by the Moors,

While the savages of the West were intent upon the mere
satisfaction of their animal desires, the Egyptians were con=
siderably advanced in technieal knowledge, In the témb of
Tutankh-Amen a considerable amount of leather was found, in the
form of harness, seats of stools, and of sandals, Unfortunately,
the damp and heat of the tomb destroyed the leather, in fact
rendered it black brittle and almost pitch-like,

The discovery of parchment paper was a result of the
rilvelry between the libraries of Alexendria eand Pergaemum,

Let us pass now to the Roman civilization, which the old
chronologeis state was founded in 753 B.C., we find thet the



leather industry was in a flourishing condition, It would be
remembered that the eight gilds of the seventh century were
those of the flute pPlayers, goldsmel ters, suiths, dyers, cord=-

wainers, jeurriers, brassworkers, and potters,

In Antioch during the Hellenistiec Age we are told from
an ancient inseription that teanneries used to manufacture Lea~-

ther shields for the army,

England was very backward in leether manufacture up to
the end of the eighteenth century, owing to the fossilising
inflvence of mueh paternal legislation, end of certain excise=-
duties, which were only repealed in 1830, But since this time
the ert has made rapid strides,

The past fourty years have been marked=in many parts of
the world, such as Germany, France, England, U.S.A. and many
others = by very considerable advance, and the application of
science to the manufacture has been very noticeable,
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gince the dawn of civilization, leather has been one of
the world's most important commodities, It has bedome so much
a part of our everyday life that we should rind ourselves in a
dilemma if it were taken from us, And yet, after thousands of
years of daily use, its properties remain but poorly defined,
Leather is not a simple and homogeneous material of definite
properties, on the contrary, it is of very variable composition}
1t hes an exceedingly eo-mbx structure; and every variation in
composition or strueture causes some corresponding change in the
properties and serviceability, Unfortunately, the relations

involved in the leather manufacture are not yet well understood,

The menufacture of leather is undoubtedly an extremely
complicated chemical process, The leather industry was developed
like many other great industries by man who had no chemieal
training whatsoever, When chemists started putting their sharp
and sensitive moses in this industry-as they did in many others
a sharp conflict arose between the " theoretical " and the
"pr-cttoal » minds, Although a practical man possessed no knowled=
ge of chemistry, nevertheless knew how to make a serviceable and
salable piece of leather, On the other hand, the theoretical
man who had a goed knowledge of the fundemental principles of
chemistry, eand with a good record im all his subjects when in
college, usually spoiled every lot of leather that he tried %o
improve., Thus it was but natural then that the practiecal man



developed a contempt for the theoretical man, regarding them as
ignorant meddlers and their experiments as a waste of time and
money.

But it heppened that the practical mem got inteo difficule
ties which proved very costly and, even after these difficulties
were overcome, there was no gusrantee thet they would not recur,
Thus chemists would not have been tolerated had it not been to
these difficulties that the praetiesl man got into, Furthermore,
the public taste changes with time = especially those of the
ladies - forecing tanners to change their methods, The manufac=
ture of leather imvolves many extremely complex processes, all
of which must be in perfect balance to produce a salable produet,
If one of these operetions is changed in any way. the balance is
upset and, unless compensating changes are made in the other
operations, the leather may be completely ruined, The cut = and =~
try method was usually employed in making these compensating
changes and, because of the seemingly infinite mumber of pessible
changes, 1t was a matter of good fortune for the tamner to suce
ceed before the spoilage was so great as to ruin him, For this
reason he was reluctant to throw away any possible ohanoe of
assistance, and so he kept his chemist in the hepe that he might
prove vausble in times of distress, even if only in a small way,
Although the chemist might prove a great help if allowed to med-

dle with the processes, he often had suggestions which, coupled
with the tanner's own knowle@ge of leather manufaeture, got the
tanner out of hhs diffioulties, Nevertheless we find glaring



examples of the farreaching effects of our ignoranee in this res-
pect, I shall cite only one of them:=
We know that the great majority of people suffer unnecess-

ary foot discomfort becsuse of the methods employed in tanning

the leather used in meking their shoes, The discomfort being
due to an sxcessive shrinkage and expansion of the leather with
changing atmospheric conditions, which can be overcome to a very
considerable extent by chenging the method of tanning the lea=
ther, That is by inereasing the temper, elasticity, flexibility,
and resilience of the leather, which is brought about by ineer-
porating greater amounts of oil into the leather, and slsc the
great expansion and shrinkage with change of weather conditions
cen be much decreased by using upper-shoe leathers tanned with
vegetable tennins and not with chrome tannins, because chrome
leathers inecrease ik area by an average of about 18% when going
from a dry to a moist atmosphere, while the tannin-leathers in-
orease in area only by an average of about 6%, Also they shrink
in area correspondingly when the relative humidity falls, The
shoe upper is thinner and tends to reach equilibrium with the
air much more quickly tham the very thick sole, and so the ehan-
ging size is much more effective when the upper is chrome=tanned,
Nearly everybedy in the Near Bast now wemr shoes with chrome
tanned uppers, because tanners are mostly preparing chrome-tanned
shoe uppers, which are subject to these great size changes with
atmospheriec conditions, For this reason many people here suffer

unnecessary foot = discomfort,
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The reason for this change in size with change in atmose
pheric eonditions ( aceording to Wilsen ) is that the basie groups
of the proteins take up water from the atmosphere mowve readily
than the aeidie groupe, In chrome leather most of the basie groups
are still free, in vegetable-tanned leathers the acid groups are
f}oo and therefore the tamnin occupies the position that the water

would otherwise take, and so the power of the leather to take up
water end change in size is correspondingly diminished, The publiec
can have whatever it demands, but it will probably be a 1ohg time
before it is educated to the point of knowing whet is possible to
get in the way of foot comfort, Leather Plays @ very important
part in the daily life of nearly every civilized human-being, and
therefore a great service ean be rendered to mankind by the deve=~
lopment of a scientific control of all the important properties
of leather,

A control of all the important propertiea of leather invoe-
lves studies of the materials used in making leather and of their
chemical reactions, as well as measurements of properties of
leather which are not well defined, Animal skin eontains a number
of different properties, fats and other materials in varisble
proportions. Few materials known to the chemist are so eomplex as
the proteins and the tannins which are employed to convert protein
matter into leather. In the manufacture of leather, one also
encounters bacteria, molds, enzymes, oo-plcxﬁrsnnio selts, emul~
sions of various kinds of oils, dyestuffs, and finishing materials,

ineluding waxes, gums, resins, e soluble proteins, and lacguer




and varnish materials, To solve the basic problems, of leather
chemistry actually requires the elucidation of the basic problems
of most other branches of chemistry.

However, the outlook is far from being hopeless, During the
last fourty years leather chemistry has kept pace with the une-
precedented speed of development of other branches of sciences,
fer example:~

l, The unhairing of skins was done by lime whieh reguired
from 1 = 3 weeks to cause the hair to slip easily, during whiech
time @ considerable amount of ecollagen beame hydrolysed, espesi-
ally in old liquers or im liguors not kept completly saturated
with lime at all times, With increasing demand for speed of opera-
tion and conservation of the skin collagen, " sharpening agents "
have been used, the principle ones being As,S; and 0,01 M Wa.S,
The judicious use of these materials, in conjunction with lime,
has reduced the time required to unhair skins from 1 - 3 weeks %o
l -3 dayse

2, The use of artificial bating material instead of dung
of dogs, The latter giving rise to fowl smells, and making the
process more difficult to comtrol.

3. The use of orgenic acids instead of bran in the dren-
ching proecess, When the bran ferments it gives rise %o several
organie acids ( whieh bring about the drenching of the skins and
hides ) and many other gases and bacteria, thus making the process
dangerous and more diffiecult <o control.

In the task of producing a more serviceable leather under



scientifically controlled conditions, a few definite results have
been obtained and we may eonfidently look forward to further impor-

tant developments in the near future,
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JUS OF THE LEATHER INDUSTRY IN THE

NEAR EAST,

The leather industry has not developed in the Near East
except in certain parts of Palestine and in Beirut due to the
presence of specialists from Zurope as refugees and because people
started to realize the great future that 1ied in front of the
Leather -~ Industry in this part of the world and so some had the
great luck of getting machinery before the war started, It is
true that we have meny more tanneries than twenty years ago, but
the methods employed and the leather produced in most tammeries
are but slightly improved,

1. STATUS OF THE LEATHER INDUSTRY IN PALESTINE

Palestine offered between 1920 aud 1939 a good market for
imported leather and manufacture of leather goods, Though the
country had a fair supply of raw materials, yet owing to the lack
of modern tenneries and factories for the manufacture of leether
goods, it was compelled to export a certain percentage of undress=-
ed hides and skins, and re~import them in the form of manufactured
leather, boots, saddlery, bags, ete.,.. The demand was mostly for
manufactured goods of average quality and cheep prices,

In 1927 Palestine started to export sole and finished leather
but not in great quantities, which was dropping every year, so
that 1t dropped from 96,000 Kgs., in 1929 to 5,000 Egs, in 1938,

The chief competitors before 1922 were between high priced
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English, French, American leather goods, and the cheap Egyptian
kind, The Egyptian was cheeper by 50% and of course of poor quae
lity, but holded the market, and the value of its imports inte
Pelestine was greater than the combined imports from other count=
ries, But in 1922 Germany appeared in the market, due to the low
rate of exchange of the mark _nnd eredit facilitieS and commereial
enterprise, this country was prominent in the import of lesther
and shoemakers grindery,

In 1936 there were several fairly large tanneries using
modern machinery end considerable number of smaller undertakings,
The principal factories working in 1936 were: Lekovitch Bros.,
Tel=Avivy the Anglo-Palestine leather Coy, Yazur, with a capital
of £ « Ps 20,000; the Levathian Tamnery Co., Yazur, with a capital
of £« Ps 15,000; Wedie Dorkhum, Jaffs; and Kiriako Kiriazi, Jeffa.
They mauufacture mostly sole leather, principally from loeal hides.
Attempts to produce high = grade upper leather have not been
successful, owing to the fact that loceal hides are usually damaged
by insects, .

The Leather Industry in Palestine is conForod around Tele
Aviv, Abu=Gosh ( near Jaffa ) end Hebron, The best leather now -
adays is produced around Tel-Aviv in Reenene end in Nathanya,
while in Abu=Gosh and Hebron the old methods are still prevalent,

Reanana is mainly specialized in the pndueti__on of Mam( has "o

lto' machinery, while in RNathanya and other tanneries around Tel~
Aviv like the Lekoviteh Tannery and the Anglo=Paslestine Leather-
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o, Produce meinly upper-shoe leather and sole leather and use
mostly machineries, Hebrom end Abu~Gosh produce mainly sole
end sheep leather and use mostly vegetable tanmins,

In 1928 there was a Government census, a gensus which is
not very reliable and from that time on there were no eensus
until 1940 and 1941, but they are military sescrets and thersfore
ecunot be published,

Enterpris 's Persons hq—hyihl Value of output in 1927,

ﬂot Hum= |% of | #ter |Amount|# of | Amount ¥ of |#ter |Xom,

er Total ber, [Total Price Pe |Total Pe tal | Price|iater-

ials
s

67 | 1e9| 236| 1,3 3,5 54,477 1.0 | 47,618 1,2/410,7| 27,330

The status of the lemther industry in Syrie end Lebenon is
the same as that of Palestine mpptl in produetion which is wueh
greater, The quality of the Syrian leether end especislly sole
leather was better then that of Pelestine, This is not true new
for ﬁo case of the upper-shoe lesther, In certain parts of Pal-
estine especially in Resnens and Nethanye, the leather produced is
88 good and mey be a little better than that produced in certain
parts of Lebanon,

The leather industry in Lebanon is centered ht"n pﬂuipyl

Places:=Zeirvt and Mashgara, In Syria they are cemtered in Damascus
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and Aleppo.

The leather industry was important before World war I, but
it wee handiccapped by its crude methods of production, Since
Yar I modern factories have been erected - mostly in the years
1930 to 1939 -~ especially in Demascus, Aleppo and Beirut, while
0ld tonneries have been rapidly disappearing but some reappeared
during this war because of thé largze profite it is bringing,
before World War II, the leather industry, with its improved
methods of produection, has come to satisfy the greater part of
the requirements of the internal market and to do some exporting
and especially now it supplies all the requirements of the in-
termal marketi,

Leather Industry Before "' 5 World Wer II:-
The tanning of hides and skins of ell sorts has developed

greatly in the lest few years, Based originally on the presence
of native raw materials, it now depends to a considerable extent
on foreign supplies of raw hides. Its prodiction has greatly
increased, so that in sddition to supplying mest of the local
demand it now exports a considerable quantity of tanned hides,

In addition to local hides used for tamning, large quanti-
ties are imported from Palestine, Turkey, Egypt, India and Iraq.
Some local hides are exported to Italy, France, the United s
States, England end Germany,.

The Kinds Of Leather Manufactured Are :-=
1, Lebanon:- Mostly cow hides, sheep and goat skins, and
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small emounts of buffalo and kid skins, The buffalo hides before
the VWar were brought mainly from India, but now only from Irak
and in small quantities.

2e Syria:- They manufacture mostly sheep, goat and kid

skine, and small amounts of buffalo, eow and camel hides,

WOI’EI" m 'Is_._'t"‘

The large tanneries have about 35 workers, the medium ones
between 15 and 30, and the small ones about 5 workers,

The monthiy wage of the best worker in Syria before the
war was between 15 and 30 syrien pounds; while now the wage of
a worker ranges from 150 to 300 syrien pounds per month,
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Price Of Hides And Skins In Syria And Lebanon From 1924-1939

r.:; Sh.;.it ;E? Goat co:.m:os.o Yalue of sterling pound, .
January |  July December

| 1924| 100 100 £l 4,28 F-u.ao Kl 4,37
1925 100 100 — — -
1026 150 150 6.48 | 10,87 6414
1927 | 140 140 6417 6421 6421
1928 140 140 e . aSs
1929| 160 160 o o s
1930 | 90 150 ..o i i
1951 50 150 6,19 | 6,21 442 |
1932 35 80 e e —

. 1933 45 7 - —_— e
1954 50 65 o S, -
1935 55 70 = o -
1936 70 75 3.78 | 3,80 Sa28
1957 75 75 7.36 s Se®s
1938 85 80 8.84 8.84 8,83
1939 75 80 8,83 | 8,83 Soie

The price per kg, of sheep or goat skin in 1924 was 50 p,.s,.

which is equivalent to 100%,.
The high percentage in prices between 1926 and 1927 was

due to the low rate of exchange of the franc, while between
1928 and 1931 to the low rate of exchange of the franc and also
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to the world erisis,

Sheep And Goat Leather In

ia And Lebanon From 1939 to 1943

]
Price per Pmortion? Proportion Price per  Proportion
Year ot AN of annual of local |skin in of exports
- LeP production yearly con+< L.,P
(Taogud) .sumption
ileso 125 100 % } 35 % 80 65 %
11940 | 125 } 100% | 45 % 80 45 %
11941 | 170 | 7% % 60 % 120 =8
1942 | 300 | e0% | 95% | 175 5 %
" L i
| 325 l 50 # | 100 % 1 200
|

11945

Value of Sterling pound from 1989 to 1943 was L.S, 8,83

100 % is equivalent to approximately 1,500,000 skins, The pro-

duction of skins in Lebanon is approximately ‘%. of the total

production of both Syria and Lebanon except in the produetion
of cow hides in whieh Lebanon exceeds Syrian produetion,

Half of the production of the Lebanese tanneries is con-

sumed in Syris, while e 4th, of the Syrian tanneries are sold

in Lebenon,

Lebanon hes imported for 1938 =« 1039, an average of 3,500

to 4000 tons yearly of e rew hides and skins, A part of these

hides and skins were tamned, then reexported at an average of

1,500 tons, yearly. Actually, there must be added a number for the

locel consumption of the army.
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Salted aho;p skin with Lamb skins, Cow hides,
WoOol,

|
1938 (1939 (1940 (1941 (1942 | 38 !s9 40 /41 /421 38| 39| 40| 41| 42

60 |75 | 45 | a5 |85 | 125/150 100{155{145 | 50 | 55220 200|178

1, By kgm, of sheep skin ( 4 kgm, the piece ).

2e¢ By kegm, of medium lemb skin ( 1,25 kgm, the piece )

S« By kgm, of cow hide ( 6 kgm, the picce ),

Prices in 1939 for sheep and lemb were dearer than 1940,
because theres were ne exportations and the demand was nearly the
same; while in the case of cow hides, Syria end Lebanon used to
lmport, as e result supply decreased and therefore prices went up,

rts a orts of a _and Lebanon:- In addition
to local hides used for tanning, large quantities are imported
wainly from Palestine, Turkey, Egypt, India end Ireq, Some loeal
hides are exported to Italy, France, The United States, England
and Germany,

The imports consist mainly of cattle hides and, to a
lesser extent, goat and sheep skins, The éxports are mainly hides
of goats end sheep, The imports have been inereasing, while the
axports havo bnn on the decline, The large quantity exported in
1933, which oxaoptiml was due to large shipments of hides made
%o the United States. The increase in the excess of imports over
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exporis of raw hides is an evidence of the inereasing dependence
of the local tanning industry on foreign supplies., Sinece 1928,
vhen modern tanning methods began to develop, there has always
been a more or less large excess of imports over exports, Cone
sidering the large quantities of hides supplied locally, the
inoreasing importance of the tanning industry is elearly revesle
ed,

With the large decrease of imports, local production
suprlies the greater part of the local market, It is estimeted
that 75 % of the " bex " leather and 85 % of the sole leather
vsed intermally eare furnished by the loecal industry, The imports
of box=calf as well as of fine leather come mainly from the
United States and France, The imports of sole leather come mainly
from France and Egypt. Syria may be considered self-suffieient
in tanned hides, however, for certein qualities of fine leather,
1t 1s dependent on foreign supplies, In sole leather it is almost
sel=sufficient for in addition o supplying 85 4 of the internal
market in 1934, about 105 tons of sole leather were exported, as
compared to 122 tons of imports, The exports of tanned leather go
nainly to Palestine and England,

8 d Le d is war in tons:-

Skihs and hides

-

Tanned and
Untanned | 4,299 1,985 1,880

L]

Most of the imports and exports of Syria and Lebanon during
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this war are raw hides and skins, especially the exports,

Materials USed In Tanneries;-
Most of the materials used iu the tanneries are imported
from outside e,g., degras oil, sodium sulfide, ertificiel material,

chromates of sodium and potassivm,

The chromates were mostly imported from Germany because
it was cheaper than other countries like England and Ameriea,
but nowadays it is imported from America while the degras oil
is imported from England,

The tanning extracts are mostly obtained from Africa (
like quebracho ) and Izmir-Turkey ( mostly Velonis ) and in the
region of Aleppe ( Aleppo galls ).

Since the war started there were no more importations and
as & result tammeries were suffering from the lack of materials,
but with the coming of the Allies into Syrie and the Lebanon the
tanneries have been able to get some materials, thus relieving
the problem slightly. Nevertheless they are not enough, tenneries
are being forced, on account of this, and because of the great
price of materials, to resort to the use of old methods, like the
use of dung of dogs m instead of artificial bating material,

This is specially done in Mashagara and Hebron,

of th roduced e Near East With thers
0 tries Before War
T™he skins and hides imported from Europe and America are
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of a much better quality than the ones produced in the Near East
for two ressons -
1, The animals are fed better and well taken care of,
2, Holes in the hides and skins caused by AnthranX.

The leather produced is niﬁo of a much higher quality
then the one produced here for two main reasons:<
1, Lack of specialists, In the Near East there are
very few specialists and even these are not skilful, and therefore
there is no control of the materisls in the processes,
2, Leck of machinery, whieh constitues the diffieulty
of controlling the processes as the hide is tanned,

The leather produced here cannot be compared with the
European, except sole leather which is done as well as in Zurope
for the sole reason that it needs very little technic as compared

to the upper-shoe leather.

Sanit onditi
sanitery conditions in most of the tammeries in the Near
imst especially im the small ones, is very poer, due %o the lack
of govermment contrel, The tannery is rarely e¢leaned and the by=
products are thrown mear-by, Even the building is not sanitary

so far as ventilation is concerned,

When a men in Europe or America thinks of ereating a
tannery he is forced to consider by the govermment and for his
own good the following important points:
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1. Speeialiste to control the tannery,

2, The possibility of drainage and disposal of efflu=~
ent waste liquors and washing weters.

3. Soft water supply,

4, ocommercial facilities as to nearness to markets
and sources of supply of raw materials,

5¢ Erection of a building suitable for the purpose of

ventiletion, fire accidents, water supply, etc...

Now, what a tanner here cares for is only a good water
supply and the hell with the rest, He chooses an old building
deveoid of vontilttibn, drainage system for the dispesal of waste
liquors, waste material and washing waters,

As a result we therefore expect the leather produced to

be of a very inmferior quality,

Thus, to my opimion;, in order to improve our tanneries

in the Near East we must have the:~

1, Means of destroying the flies that inferiorate our
kins and hides, and here is a problem to be tacklea by the bio~
'ozis%s and the government,

2. We should have govermment control in the tenneries
85 regards the disposal of waste materials, ventilation, and
tleanliness, |

3+ Speclalists, people that do understand and have had

treat experiance in leather menufecture and who alse are chemists,
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4.,Machinery, in order to meke the meams of controlling

the processes of tamming much easier,

Methods Used
l, 0ld Method:- Mashghara, Beirut, Hebron, Abu=-Gosh,

Upper shoe leather:=- The skins are washed in a pit, then
removed and put in enother pit containing saturated lime and
some NagS, After three days they are taken out, dehaired, cured by
a beamster and washed, They are then put in a pit econtaining dung
of dogs or hen until placid when they are taken out and put in
sucecessive pits containing bark extraets or leaves e,z, Sumaech,
until they are well tanned. They are dried, then slightly wett-
ed and ironed with a piece of iron, Afterwards they are dved and

oiled, and thus our leather 1s ready.

2, Modern Method:- Beirut, Ranana, Nathanya,
Upper shoe leather:- The salted hides are soaked with
water in a pit for three days until they are soft, or if sundried

a little longer,

They are then drummed with saturated lime solution con=-
taining Ne,S8 for one day, They are afterwards unhaired and scud=-
ded in machines, put in ertificial bating materials for about an
¢« hour and then pickled in a mixture of organie seids and Nagl
for arround one hour, The use of bating and pickling is for the
following reason:-

In the final preparation of the skin for tanmning, the PH
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value of the solution absorbed by the skin and with whieh the
skin is in equilibrium must be adjusted to suit the particular
method of tanning to be employed, During liming, this solution
has @ PH value of about 12,5, during bating a PH velue of about
7+5« Before the skins can be tanned properly by any of the ecommon
methods of tanning, the PH velus of this solution must be lowered
considerably belew the value of 7,5, During vegetable tamning,
the PI value of the liguors is usually less than 5, and in chro=
me Tamning, less than four, By using tan liguors conteining the
excess of acid, the adjustment of the PH velus may be made in

the tan liquor itself, But this is often a very difficult matter
vwhere the process is mot under rigid chemical econtrel, Conse-
quently by using organic acids before tanning ( drenching ) the
PH value can be lowered to the desired value or by the use of
NaCl in conjunction with orgamic ascids ( pickling ) in order

%o prevent the umnecessary swelling of the hides, They are than
washed in warm water ( im @ drum ) at arround 60 degrees centie-

F,I‘ad..

The hides are then drummed for three hours with basie
chrome liquor the first day, left overnight end drummed for two
hours the second day, The hides are afterwards washed in the same

drum with water to remove the excess chrome liguor and then dyed,

The hides are then taken to a machine, thimmed as required
from the flesh side end smoothed in a staking machine to remove
wrinkles. They are then fat=liquored, put on rectangular frames,
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streched, held in place by picks and then dried in the sun.
When dried they are again dyed with a pad on the grein side and

afterwards ironed in a mechine at s temperature of around 60

degrees centigrade,

B o, o, . 8
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SI1ATISTICS ON IMPORTS EXPORTS

AND LEATHER PRODUCTION




Statics on Importetion and Exportation between 1924 and 1941,

1924,

rts Exports
Hides and Skins Undressed i114 430 | 5,965 || 479,680 | 33,415
Leather and Manuf, Thereof| 382,800 60, 1650

Chrome Alum 16, 1000 | 0, 1350
Vegetable Tennins 75, '000 | 14500 25,000 | 0,350
Bags, Yallets, Pelts ect. e e -
Total: 588,230 68,465 || 504,680 | 33,765
1925,

rts rts
' Hides and Skins Undres, | 84,465 | 6,670 | 612,465 | 30,050
Leather and Manuf, Ther, 53¢ 930 | 65,710 || 39,200 6,030
Chrome- Alum 17 000 0,400
Vegetable Tannins 88, J915 | 1,700 27,750 l 0. 750
!Bags, Wallets; Belts ect - - - [7 -
| | |
| Totel ||525,310 | 74,560 | 679,415 | 36,810
‘ i
i926,
e
_Imports Exports
Hides end Skins Uldoros." 48,844 3,395 || 443,518 | 25,645
Leather and Manuf, Ther,.|350,437 65,5‘0 63, 1600 6 715
Chrome Alum 16 000 0,350 - -
Vegetable Tamnins 86,35¢ | 1,760 || 33,750 | 0,918
Bags, Wallets; Belts eety -—- - — B

Total 501,635 | 70,865 || 540,868 | 51,275
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Palestine Statics Cont,

1927
Imports Egortl
Hidss and Skins Undres, || 205,764 1z, 000 474,245 24, b15
Leather and Manuf, Ther{| 504 984 87, 700 103, 000 13 760
Chrome Alum 1 "15J000 | 0300 e
Tegetable Tannins 120 , 582 2 700 21,850 0,515
+Bags Wa &8 t. " -—- e . P ——
yL > Total | 844,330 |102,700|| 609,095 | 57,580
1928
Hides and Skins Undres.| 119,170 | 15,733| 661,383 36,640
Leather and Manuf, Thery 242, 280 62 684 78, 900 10, 050
Chrome Alum 2 000 o.zoo ae 2
Vezetable Tannins 183 540 3,740 5,332 0,115
+Bags, Wallets, Belts ec . 3 - ——
Total || 553,790 | 82,297|| 745,620| 46,805
1929
Hides snd Skins Undres, 289,159 20,855 708,323 57,400
Leather and Manuf, Ther 247, 860 68 000 96 505 12 710
Chrome Alum 17 871 O.M e -
Vezetable Tannins 348 330 8,160 20,112 0,235
898,600 97,465 824,740 | 70,345

(¢) They are included under Leather and Menuf, Thereof,




Palestine Statics Cont,

1930
Imports Exports
Hides and Skins Undres, 218,563 | 19,267 | 439,020 | 37,405
Leather and Menuf, Ther, 3!51 700 69 774 78 852 10 522
Chrome Alum 6,020 0 111 — -2e
Vegetable Tannins 241,537 s , 554 37,638 0,540
+Bags ets, Belts ec - il o -
Total || 817,920 | 94,506 | 585,510 | 43,467
1931
Hides and Skins Undres, || 271,780 | 18,527 561,766 | 22,445
Leather and Menuf, Ther,| 278 485 56,790 44 900 4,820
Chrome Alum 3 040 0,058 —e -
Vegetable Tannins 256,690 4,130 18,000 | 0,240
+Bags, Wellets, Belts ect —= et ——
808,935 | 79,499 | 619,666 | 27,505
1932
I Hides snd Skins Undres, || 210,710 | 10,386 || 418,450 | 15,450
| Leather and Memuf, Ther, | 292, 1490 | 61 040 14,“6 1 146
. Chrome Alum 8 220 0,880 -
' Vegetable Tannins 805 505 4,338 6 4;4 04080
+Bags, Wellots, Belts, ects === - -- e
f
J Total || 716,925 | 75,984 | 439,400 | 16,646

(¢+) They are included under Leather and Manufscture Thereof.




Palestine Statics Cont,

1933

| H

j Imports orts

| | Hides and Skins Undria., 264,320 | 14,517 | 486,070( 14,6323
Loathor and Manuf, Ther, 318, 1467 73 827 19 726 1 770
' Ghrome Alum ] 4,253 | 0,149 -2 —
Vegetable Tannins 398,780 6,237 27,594 0,187
+Ba Wallets, Felts, ect, === -2m - -

| Totel | 985,760 | 94,730 533,300| 16,529

1934

! Aides and Skins Undres, 540,215 22,120 837,355 22,8456
i Leather and Menuf, Thery 419, ,665 102 565 29 743 8,880

Chrome Alum 9, 330 0.575 bl 54 25 gaan
. Vegetable Tannims 540 215 8,065 15,922 04120
l E!E E!I!ta Bglt' .%l ..- .-- - - -

F

l Total || 1509,515 138,125" 883,020 31,845

1935

Hides and Skins Undres,

! , 311,006 14 220“ 1,534,074 | 48,467
r Leather and Manuf , Ther,

|

|

519 518, 125, 550 85 510 7,000
Chrome Alum ) ooo o » 360 —-———
Vegetable Tannins 589, !40 9 570 7,200 0,075

s, Wallets, Belts, ect a 2062 7 854 - -
; Total 1457,638 167,324| 1,366,584 55,542
| "

(¢+) The are included under Leather and Manufacture Thereof.
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Palestine Statics Cont,
1936
u_ Inports Exports
fiides and Skins Undres. | 600,000 | 30,272 | 2,326,000 | 108,070
Leather and Manuf, Ther,| 490 000 (102, 1600 10 500 0 870
| Chrome Alum 6 280 0 198 v b4
| Vegeteble Tannins 140, 1880 2 570 4,200 0,028
Bags, Wallets, B.lt!.ooﬂL 4,340 3 14? - e
| Total | 1241,940 | 138,782 " 2,340,700 | 108,005
1937
‘i Hides and Skins Undres, 870,000 59,346 2,845,000 | 187 260l
' Leather and Menuf,ther,/ 737,000 166 214 s , 540 0 525
} Chrome Alum 9.650 0 198 e —
. Vegetable Temmins 317,000 ,100 1,620 0,01
g Bags, Wallets, Belts, o#t, 19,000 7,500 61390 5,72
Total J 1948,650 | 239,365 2,867,360 | 193,315
1938
|
Hides end Skins Undres. || 92,000 | 6,650 1 eu,ooo 86,965
Leather and Menuf, Ther.|/549,000 | 85 625 5,000 0,540
' Chrome Alum 13, 2076 | O, 1260 Ny S
Vegetable Tnnnins 116, 1000 2, 1075 3,670 0,027
Bags ® aoo 4, 1100 4,500 4J§§0
Totel |/776,875 (108,710 1,877,170 | 91,882
1839
Hides and Skins Undres, 253,000 15,360 | 1,330,000 | 63,146
Leather and Menuf,Ther, 760,000 | 134,677 8 212 0 160
Chrome Alum 2,075 0,06! -=- -
Vegetable Tannins 6,033 0,700 0,008
5,400 3 000 2,4 1400
| 161,628 | 1,535,912 | 65,717
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gélosgln. Staties cont,

1940
|
Hides and Skins Undres, 966,000 29,708 646,000 42,375
Leather and Manuf,Ther, 737, 000 184, 514 1 » 200 0 560
Chrome Alum 3 930 0,144 -2 -
»Vogetablo Tannins 505 085 15,925 0,735 0,006
Pags, Viallets, Belts,ect 1,3 350 0,777 1 110 0 8526
' Total gals,las £30,868 || 649,045 | 43,567
b
1941
|
Hides and Skins Undres., | 1,147,000 41,800 || 896,000 70,912
|Loethor and Menuf,Ther, 381 000 159 255 1, 500 0,320
Chrome Alum ;] 045 0, 595 — -
Vegetable Tannins 1,582, 5?5 52 5656 —— -
\Bngs,Willots.Bdlts,oot. 1 098 1 112‘5 4,292 8,000
Total |3,087,718 79,232

254,112 811,792
» u ’

+4+4+ 444+ +4+t i+ 44
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SYRIA AND LEBANON
1924
JImports Exports
D.gras 011 ——— - - . -
W,And S, of Skins !1‘ 194,646 | 46,672 319,178 | 67,798
P-H. for the T'I. 2 - ot i b -
Ts Extraots —— - - e
Chromate - o [ap— e
Skins end hides
Pieces of work in H.and S,1134,231| 669,743 || 148yl76 @ 62,758
P,Beor P, and Furs (3) |
Totsl |  1328,877 116.4157; 467,354 | 170,556
1925
Degras 0il - - - -
eand 8, of Skins 869,178 | 261,224 || 1,855,850 | 36,800
P.Nr. fﬂr the T.I. e e - b
Tanning Extracts —— - -— -
Chromates - o e ———
'Skins and Hides (1)
\Pieces of work in H.-s.,(a)lsov,oas 136,824 367,840 | 285,996
P,Beor Poand Furs (3) | 4’ % o
! T
Total |  2166,266/1388,048| 2,223 690 | 922,796
1926
Degras 0il 145,000 11,8500 legw 7
Weand S, of Skins 797 910 364, 1340 880 Boo 19, ,087
P.M,for the T.I. 558 000 56, 500 800 000 50 » 500
Tanning Extracts 650, * 000 38 000 -
Chromates 45 000 11, 800 —— ——
Skéns and hides ,
Pieces of work in H,~- 1418,790 |1683,340 320,545 | 352,500
B, or P, and Furs
‘rohﬂ 3614 ,700 81“.980" 909,435 | 422,087

s

Weste and scrapping of Skins.
Primary Materials for the Tannery Industry.
Peltry brute or prepared and Furs,
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Syria and Lebanon cont,

1927
Tmports Exports
Degras 01l 135,000 10,750 — -
Weand S, of Skins 1307, 5‘3 101, 988 148,065 4,260
r.M, for the T,I. 474 000 570, 000 445, 050 62,000
Tanning Extracts 803 100 51, 900 - i
ins and Hides
ieces of work in H,=-34| 1578, 751 295,845 533,745 153,600
By or P, and Furs
! Total 4634,414 |1040,028 1127,860 219,860
1928
;Dogras 0il 114,000 10,500 - ——
We and S, of Skins 1446 500 104,265 300,000 21,000
«M, for the T.I. 8?5 500 | 265 000 600,250 79,800
Tanning Extracts ao, 000 es 000 ——— -
Chromates 33 o ,000 8,250 - .-
ins and Hides
ieces of work in H.-5, 899,190 250,122 598,880 132,840
PeB, Or P, and Furs
Total 4178,290 | 803,137 1499,130 235,640
1929
Degras 0il 125,000 10,600 —— -
Weand S, of Skins 1413, 900 104, 124 280,600 19,008
PeM, for the T,I. 850 000 52, 000 tso,ooo 60, 005
Tanning Extracts 600 000 55 056 - e
Chromates 45, 000 12 000 - -
Skins And Hides
P.of Work in H.and S, 891,137 [1168,500 524,540 584,250
Ps By of P, and Furs
Total | 5925,037 | 1382,280 1255,140 465,260
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Syrdid and Lebanon con i,

1930
Imports Exports
Degras oil 100,500 10,050 —— —
e and S, of Skins 1810 850 142.060 320,000 20,0858
Tamming Bxtracts -- Ssamn - -
I'sM, for the T.I, 950 000 9,040 649,000 82,080
Chromates 35 000 9,000 s -
Skins and Hides
P,of work in H,and S, 891,135 | 1168,500 318,410 | 330,162
PeBy Or P, and Furs )
To 4487,485 | 1389,600 | 1278,410 | 432,270
1931
‘ 1 ‘1
Degras oil 114,080 10,556 | —— -
NeSe @nd of Skins 83,820 3,818 e -—-
P.M, for the T.I, 874 220 a 835 469,302 78,818 |
Tanning Extracts 809 580 85 278 - -—— !
Chromates 33 ns a' , 030 - f
Skins and Hides 2871, , 205 | 1292 eao 365,960 45,088
Pe.of work in H.and S, 33 985 1oe 080 654, 033 aoe 830
PeBs Or Poand Furs 6.390 20] 2545 25, '940 17,815
Totel || 4826,845 | k537,822 || 1516,235 | 350,548 |
1932
‘Dogras oil 137,301 10,745 -—- -
We a&and 8, of Skins 15 540 0 590 s F i
PeMe for the T.I, 47’ , 703 570 812 442,467 78,264
iThnning extracts 650, 392 38 155 - ———
Chrometes 41, 076 7 094 e -
Skins and Hides 155? 800 sn,eoo 471,976 | 167,750
P, of work in H,and 8, 30] ,440 9,485 [ 'ru
PoB, or P, and Furs 4,361 184_130 12,389 1{ 27,020
: Totel|| 2092,413 11331,716 | 936,316 | 279,790
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Syria and Lebanon cont,

1933
Imports Exports
Degrag oil 114,610 . 8,306 ——— ———
We 8and 8, of Skins 77, 430 2 052 — -
P.¥, for the T,I. 557 910 56, 298 840,066 | 128,030
Tapping extracts ‘303 2570 52 , 010 - v -
Chromates 36 040 5 » 730 ——— -
Skins end Hides 2208, *630 519 730 3150,850 | 675,450
Pe of work in H.,and 8, 22’ ,152 98 135 23 824 15" ,450
PeBe of Peand Furs 12, *301 13, 382 54,;50 39" 730
Totel (| 3842,745 | 815,630 4049,170 | 858,660
1934
[Dogrna oil 145,478 10,237 _—— -
'WeS, and of Skins 37,830 0, 993 — -—
jp.u. for the T.I. 580, 962 48,490 438,253 73,645
{Tanning Extracts 1146, *855 51,510 36 100 2 sss
(Chromates 44 860 5,965 —— 4
'Skins and Hides 2541, '500 | 546 140 772,457 | 205,025
Pe or work in H.end S, 34 780 98’ , 730 43 780 19,800
By By Or P, and Furs 7560 | 14,720 10,405 9,100
Total || 4539,425 | 786,785 1300,975 | 309,505
1935
Degras oil 125,000 9,200 ——— e
W, and 8, of Skins 63 aos 1,vov - -——
Peli, for the T, I. 345 ,882 33,840 640,070 83,855
Tanning Extracts 1309, ‘028 74,243 58,165 4,010
Chromates 45 2 567 5 615 —— -
Skins and Hides sacz 000 | 637, *000 1665,660 ,128
Po of work in H, and S, 31 500 89’ , 745 84, *020 3 ,730
PeBe Or Po and Furs 3’ 3,908 10’ 4510 olq,oso 406,125
Total || 5497.488 | 861,860 3061,975 | 938,875
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Syria and Lebsnon cont,

1636
Imports Exports
Degras oil 146,706 | 15,222 -—- -—-
We and 8, of Skins 19,390 1,938 - -
Pe My for the T, I, 402,575 | 62,030 619,770 76,987
Tapning Extracts 1247, , 600 Qo 730 26,120 2,103
Chromates 20 900 3, s 040 - -
Skins and Hides 4505,460 | 849,000 || 2300,470| 631 ,030
Pe of work in H.and S, 53,880 | 71,790 38,240 18.1850
Py B, Or P, and Murs 3 665 11 315 13 690 9,910‘
Total || 6399,965 (1105,045 || 2997,200| 739,180
1937
Degras oll 142,845 19,540 ; — -
We and S, of Skins 30,565 | 11,910 | - ——
Fe Me for the T, I, 874,320 | 142,900 || 469,905 | 117 925
Tenning Extracts 1571, 405 484,500 || 30,785 71525
Chromates 47, ,535 7,260 | -2 —ca
Skins and Hides 5032,160 |1787.030 2806,165 | 1556,930
Pe of work in H, end 8, 44 1160 | 144,430 20, 955 33,920
Pe By or P and Furs 5,510 24 800 17,025 7,900
Total || 7748,300 | 2622,870 || 3424,615 1724,260 |
1938,
vy
gras oil 166,483 38,392 —-—— -
+ and S, of Skins 82,000 | 19,300 122,590 2,320
e M, TOr the T. I, 766,522 | 102,458 561,780 | 104,760
/ 1787 1205 | 308,600 37,940 | 11,404
2,900 | 21,560 - ———
5103 900 | 2117,600 || 2023,715 | 1423 , 830
| 28, '817 | 141,870 20,025 | 25,180
5,597 | 40,230 17,270 | 18,720
8055,614 | 2789510 3083,320 | 1584,214
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SYRTAN _PRODUCTION OF HIDES AND SKINS

]
Year | Lemb Sheep Cow _ Goat Buffallo Camel Total
i 1 .
1926 | 8,550 34,000 410 | + 30 178 44,005E&-
8,550 139,600 2,460 | + 180 | 1,070 | 181'se
1927 | 11,350 | 167 eoo 13,400 | & 9,950 | 10,255 | 212,38
| 1) 550 670, 400 80,400 | + 59,700 | 61,530 | 883,380
| 1928 + | 172,200 17 260 ; " 15,050 | 8,525 | 213 saﬁ
| + | 688.800 105 500 | ¢+ 95,700 | 49'150 | 937’15
| 1929 + | 144,950 8, 525 | + 4,500 | 6,545 | 164,580
: + 579,800 51,150 + 27,000 | 380270 | 696 220
1930 $# | 100,050 3 zas* 1,430 | 2,460 | 107,225
| + 2200 19’ o' + 8,580 | 14,760 | 443.250
! !'
1931 |« 76,650 5,405 4k,200 | 5,795 | 1,116 & 127,186
| +__| 302,600, 32,430 | 164.800 | 22° 770 6,636 | 529,236
1932 | 61,080| 39,300 5,883 20,250 | 2,855 | 1,016 & 128,354
| 61,050 | 157,200, 23,298 80.000 | 17°010 6,096 | 30(.6!4}
| 1933 | 35,450 | 43,000 3,465 | 21,450 | 2,75 483 | 126,563

| 35,450 | 1721000 202790 | 85,800 | 16,290 | 2. 898 | 333° zza

i 1
1934 | 28,500 | 64,500 4,425 45,600 | 2,650 | 1,310 145,1oai
28,500 | 258 240 26,910 | 182,400 | 15,900 | 7. 860 719,810

1935 | 38,300 | 101,000, 4,585 31,730 1 ,560
| 3g" 8,300 404,000 27 210 1@9,520 9,36 ’580

1936 | 48,000 | 153,000 15,350 62,400 825

43,000 | 613,000 92600 249,600 | 4,950

| 1937 | 77,700 | 206,000 19,220 125,500 8350
-

793700 824,000 115,320, 502,000 | 44980

| 1938 | 59,100 | 161,000 2 ,870| 77,000 830
1 39,100 | 644,000 17,220 508000 4,980

+ Indluded under Sheep.
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LEBANESE  PFODUCTION QF SKINS
Year Frieces Kgme, -
1026 15,000 50,620 %
1827 72,000 294,460 ﬁ%
1928 75,050 312,383
1929 65,200 252,000
1980 55,225 147,775
1931 43,150 176,415
1932 45,000 128,720
1933 43,560 111,075 |
1924 50,108 239,950
1935 60,100 205,920
1936 95,305 541,010
1937 150,760 511,020
1938 155,200 890,610

b ke e e o e e o
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VEGETABLE TANNIKS FOUND IN TEHER

NEAR BEAST

AR
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ST R - FOUND NEAR EAST
1, REUS CORIARA:= (Sumsch) s\ —)
Location:-

1. Lebanon:- Top of Baruk, Abayh, Beirut.
2y Syria:~ VWest of Duma,

5. Palestine:- Jerusalem, Hebron,
Tannins:- Found in the leaves, fruits and bark,

-
2, PISTACIA LENTISCUS:= (Mastick = Lentisk - aAl—~)

LOCATION: -

1. Lebanon:- South of Tripoli, Beirut,

2. B8yria:=-
3, Palestine:- Bayt - Jibrin, Jaffa, Emmeus, Hifa, Mt,

Carmel, Mt. Tabor, Wadi = Kishinyal ( Jordan Valley ) Rag = un =
llakourah,

Tannins:= Found in the leaves,

8. QUERCUS INFEOTORTA:= ( Aleppo Osk - (y&is )
LOCATION:~ :

1, Lebanon:- Frumana, Baruk Cedars, safita,
2. 8yrie:- Aleppo, Alexandretta, Bityess,
3¢ Palestine:- Tabor, Janin, Ul=Kubaybheh, South of

Sefad, Mt. Karmel,

Tannins:= Found in the barks and galls,
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IV. QUERCUS §:= ( Turkish Oak = & )
Location:~-
l. Lebanon:-~ Ain Zahalta, Cedars, Jebel Baruk,
Above Ihdin, Hermon,
2, ©Syria:-
3, Palestine:~ Northern Palestine,

Tannins:= found in Galls,

Ve QUERCUS SESSILIFLORA:= ( Durmast Osk = 2
Location:= Mounte inous regions,

c
Tannins:~ found in the bark

VI, US COCGIFERA:= ( Kermes Oak - ol<—_))
Location:- Mountanous regions,
Tannins :- Found in the bark.

VII, QUERCUS AEGILOPS:= ( valonia = - JJv)

Location:~
1, Lebanon:- Fundsjek, Safita,

2. Syrist:~ DlNorthern Syria.
3. Pelestine:- Baniyas, Mt, EKarmel, Mt, Tabor,

Heera, Near Herzlia,

Tannins:= Found in the galls,

VIII. PISTACIA TEREINTHUS:= ( Terebinth = Bubdm=- )
Location:=

l, Lebanon:= Widely distributed,
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28, Syria:~ Widely distributed,
5. Palestine:-~ Banias, Petra ( Trans - Jordan ).

Tammins:~ Fogud in the bark and galla,

IX, PISTACIA VERRA:= ( Pistachio = 3~ )
Locationt~

l. Lebanon:- Beirut.

2, Syrie:- Ayan=ut=Tinah,

3¢ Palestine:- Ramah,
Tammins:~ Found in the galls,

Xe MIMOSA PUDICA:= ( Sonsitive Mimosa = ~.s—)
Locajion:~ TFound as wild forme.

Tannins:~ Found in the bark,

XIe SALIX:= ( Willow =\
Location:~-
1, Lebanon:= Widely distributed,
2, 8yria:- Widely distributed,
B¢/ “Palestine:~ Widely distributed,
T
Tennins:« found in the bark,

XII., CASTANA VESCA:= ( Cheshut = -...-.JT
Location:~
1, Lebanon:-
24 Syria:= In the north,
3, Pslestine:~
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Tannins:- Found in bark and cupule,

XIII, POPULUS ALBA:= ( White poplar = =)
Lécation:~

1. Lebanon:=- Abayh, Trivoly, Beka'as,

2, Syria:-

#. Palestina:~ Arman, Jarah, Hulah, Jerusalem eto,
Tannins:= PFound in bark,

KIVe ACACIA ARABIOA:= ( Gum Arablc = = )

cation:~=
1, Lebanon:-
2, Syria:-
3¢ Palestine:- Introduced in 1919 ( 10000 trees
at Rishon, )

Tennins:= Found in Bark,

o
XVe EU S:=_ ( Eucalyptus - \)

Location:~

l, Lebanon:= Nearly everywhere
2, Syria:- Nearly sverywhere.
3. Palestine:- Thousands of trees at Dadera, and

elsewhere
Tannins:~ Found in bark,

XVi, FINUS 8:= ( Aleppo Pine . o7")

cat -
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XVi, P HALEPENSIS: - ( Aleppo Pine =_ ")
Location:~-
1. Lebanon:-= Everywhere.
2 Syria:= Everywhere.
#. Palestine:=- Everywhere.

Tannins:= Bark and in fleshy part of the stem, only
obtained when tree is cut,

XVII, FUNICA GRANATUK:- ( Pommegrade = ol )
Location:~
‘1. Lebeanon:= Nearly everywhere.
2, Syria:~ Nearly everywhere.
Zs Pelestine:~ Nearly everywhere.

Tannins:= Found in rind o7 fruit, and in dbark of stem

and root,

o, e . 2 o o 2 e e o o




45

PERCENTAGE TANNINS IN VEGETABLE TANNINS FOUND IN THE NEAR EASTw

| Vege Tanm, Country | From Percentage Temnin
Sumach T Lebanon Fruits 6.7
o f . Leavs | 25,00 * f
n { n Bark i
| Aleppo Oak I Syria | Galls 600 ¥ |
e 11 " ' Galls 50,0 * |
Lo IIT " | Galls 3842 ¥
‘Turkish Oak " Gells | 45,0 |
EDumst Oak - Lebanon { Bark E 12,0 i
Kermes Oak . Bark ! 15,0 ¥ |
Valonta Pulestine | Galls 35,0 * |
Terebinth n | Cupule 50,2 * i
EPiBt&Ohio Galls !
'Sensitive Iunod - l Bark 10,0 % !
Wiillow Lebanon Bark 11,0
Chestaut { Bark 7.0
#hite poplar Lebanon é Bark
Aleppo Pine " ; Bark j 15,0 '
Pommegranade o ! Rind of Pome|14,0*
L Palestine| Rind of Pom. 9.8
d " | Bark of Stem| 2,0 |
‘
Quebracho ktraTt Afriea | Bark 6040 |
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RESULTS

OF THE

INVESTIGATIONS

CARRIED

oN

VEGETAEBLE TANNINS



1.

3

4a

Data concerning Gelatin

For all the investigations carried on gelatin, Jjellies
containing 4 gms, gelatin per 100 cc, water were used

The pH of the 4% gelatin-=jelly was found to be 4.4 .
The isoelectric roint of the gelatin weas found to be 4.9,

The ash content of the gelatin was found to be 1.2 % ,
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l. Rete Of Diffusion Of Tennin-Extrects Into 4% Gelatin-Jelly
With Same Percentage Of Non-Tannins But Different Percentage

Of Tennins,

Kind of $ || # Reate of diffusion in cms,
Tennin Tennin | Hon-‘ranu
liday | 2 deys | 1 week |4 weeke
Aleppo=-galls |’
(quality 1) 60 28 0,8 1,06 1,9 | 28
Aleppo=galls
Sumach (BOOd.S,‘ 18, 28 0¢4 0.60 1,0 1,9
| park ¢f Pom | 10 28 | 0e3 | 0e45| 0475 | 1,5

Taanin-extracts of two kinds of Aleppo~Galls, one of
Sumach and one of the bark of Pommegrenade were prepared, The
percentage of non-tannins in each was made constant, but the
percentage tamnin was made variable,

10 ce, of each solution were poured over 4% gelatin-
jelly containing 0.1% Ferric chloride in test tubes of 1,6 oms,
dlemeter and the rates of diffusion in esch determined after
the specified times. The results are given in the chart above
(FMg- 7 ).

Tannin and some non-tannins react with Ferric chloride
giving very deep blue colors, which served to indicate the
extent of the pemetration, |

It is found that the rate of diffusion incresses with
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increase in the percemiage of tannins, but the proportionality

factor of diffusion is not constant,

Il. Rate Of Diffusion Of Tannin-ixtracts Inte 4% Geletin=Jelly

Hith Seme Percentege Of Tannins But Different Percentage

of Non-Tennins,

i
1

T H
ind of % ; ‘ Rate of diffus:lon in cms
anin Tum:l.q Hon-’l'an
| L 1 dayid ddys|e: days*u mal 1 mohth
|
IAIOD.G&I!B '
(Quality II1) | 88 | 7.6 065 | 11 | 1,5 2,5 2.k
|
Ll.p.Gllls i !
(uality I1) || 38 |15.,0 0.7 | 1.45 | 1,7 {:3:2 3446
Alep,.Galls E I |
(quelity £) || 88 |18.0 0,8 | 1,6 1.85 | 3,4 3,7
Sumach {soods);f 38 | 60,0 1.1 | 2.5 | 3.40 | 5,5 5.8

Tamin extreets of three kinds of Aleppo galls and one
kind of S5 umach seeds were prepared, The percentage of tannin in
each was made constent, but the percentage non-tennins were made
variable,

10 ce, from each solution were poured over 4% gelatin=
Jelly containing o,1 % Ferric chloride and the rate of diffusion
in each test~tube determined after the specified times. The
results of the experiment are shown in the sbove eéhart (Fig, 5 )

It is found that the rates of diffusion increases with
inorease in tha percentage of nén-hnnins. but the proportionality

factor of diffusion is not a constant,
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III. Rate Of Diffusion Of Aleppo Galls Extract Into 4% Gelatine

Jelly With Increase Of Tanain Concentration,

l !
Kind of //Gms, of ,Ir Rate of diffusion in cms,
{|Galls in | |
Tannin 1100 ce, J;da 2 days | 1 week | 2 weeks | lmonth
-‘ !
Alep. Galls I { 0,6 j 0,45 | 0,7 1e8 1,8 | 2,2
|
" {f 1,5 ! 0455 ! 0,8 1.45 B2 2.6
! " [ 340 [ 047 | 0495 | 1.7 246 840
‘ |
" | 540 l' 0,7 | 140 | 1.85 | 2,7 342
: { i |
| " | 7.0 | 0485 | 1s2 | 2,2 342 348
| J i

Tannin extraets of Aleppo Calle ( quality I ) were
prepared containing different amounts of the galls per 100 co.
water,

10 ce, from each solttion were poured over 4% gelatin-
Jelly containing 0,1 % Ferric chloride and the rates of diffue
sion in each test-tube determined after the specified times,
(Mg, 7 ).

It is found that the rate of diffusion increases with
1161-«“ in the percentage of non=tannins, but the proportionality
factor of diffusion is not a constant,
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IV, Rate Of Diffusion Cf Aleppo Galls Bxtract Into 4ﬁ Gelatin=-
Jelly Wwith Increase Of Sodium Chleride Concentration In

Celatin - Jelly,

4 gms, Gel, || Mols Hate of diffusion in ems, .
::tig? s NaCl (|1 day |2 dayvsil week 2 weeks| lemonth Y3-mon,
Gelatin + || 0,0 | 0,7 | 0,95 | 1.7 } 2.6 3,0 5,7
"+ (|04l || 0,7 | 0,985 | 1,75 | 2,65 | 3,0 3,8
"+ [[0425 [ 0,7 | 1,1 | 1,9 | 2,75 | 3,2 4,1
" & |05 | 0,65/ 1.2 | 2,00 | 2.9 346 4,5
" 4 10475 | 046 | 1.1 | 1.8 | 2.7 5.2 4,0

15 ee, seclutions of 4% gelatin containing 0,1 % PFerrie
chloride were made 0,1 M, 0425 My, 0¢5 M, and 0,75 M, with respeet
to S odlum chloride, They were set in test=tubes of l,6 ems,
diemeter and 10 cc, of Aleppo Galls extraect ( quality 1 )
containing 3 gms, galls per 100 ec, water were poured into each
test~tube ebove the gel and the rates of diffusion in each teste
tube determined after the specified times, The results are shown
in the chart above ( Pig, /0 ) o

It was found impessible o prepare gelatin=jellies with
concentrations higher then 0,75 M, with respect to sodium ehloride
in the presence of Ferric chloride due to the onﬁiution of the
gelatin,

The maximum rate of diffusion wae found to be around
..5 ..
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The rate of diffusion of tannins in gelatin-jellies
econtaining Sodium sulfate, Magnesium chloride and Suerose were
not determined due to their great power of hydration,

V. Rate Of Diffusion Of Aleppe Gells Extract Into 4 % Gelatin=—

Jelly With Tnerease Of Sedium Chloride Concentration In
Gealls trxtract.

No results vwere obtained due to the coagulation of the
tennins by the Sodium chloride and the gelatin which was partly
dissolved, Thus part of the tenmnins were precipitated andi there=-
fore the rates of diffusion could not be determined.
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VI. Rate Of Diffusion Cf Aleppo Cells Extract Inte 4 Gelatin~
Jelly With Change In pH Of The Extract,

;a. in * te of diffusicn in ems,

100 cc, of | DH !

water | 1 day|2 days|l week| 2 weeks 3 weekd|1l mon

5 gms, .22 || 0,7 | 0,9 | 15 | 23 | 2.5 | 3.1

n I5.00 0,7 1,0 1,75 2e8 Ee¢9 3.5
n 13,95 || 0,7 | 1.0 | 1,85 | 2,7 3,42 3,8
" || BgbO | 0.4 | 0,7 1,0 1,3 1,7 2,0
bl 6445 0e3 0,55 0,9 | 1.4 1.8 2.1
. 1‘8.00 0,3 0,6 1,0 1.8 2,3 3.1
" | 8,65 0,3 0,6 1,0 1,7 2.2 2,9

Aleppo Gells extract ( quality I ) were prepared with
different piHs., and contasining 5 gms, of the galls per 100 ce,
wa ter,

10 ce, of each solution were poured over gelatin=jelly
conteining 0,1 % Ferric chloride and the rates of diffusion
determined after the specified times, The results ard shown in
the above chert ( Fig, // ) .

Two maximum rates of diffusion were found, one at a pH
of 3,95 and the other at a pH of 8, The rates of diffusion were
found te increase as the pH inecreased from 1,5 to 3,96, Further
inerease in pH caused an decrease in the rate of diffusion until

PH 5,5 was reached when it started to increase again, The reeson
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D3
( seecording to “ilson ) being that tennin particles below pH

S are positively charged, while between pH 5 end pH 8, end

below pH 2 they are nsgstively charged,

Since tennin particles are negatively charged in this
region and stnce the rate of combination increases, one may
suppose that collagen may become increasingly positive with rise

in pH from 5 %o 8, thus incressing amount of combination,

R R R R s
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T« PREPARATION OF HIDE POWDER,

The adipose tissue was carefully cut away from the fresh
skin snd the skin thoroughly washed, it was then extracted with
several changes of 10 % Sodivm ehloride solutioh, in order to
remove the soluble protein matter, It was then treated with a
Sodium sulfide ( 0,1 % ) saturated lime solution for several
days until the hair was quite loose.

The hair and epidermal matters were removed by serapping
the grain surface with a knife blade snd the entire grain surface
was cut away on a splitting machine, The skin waes then washed
thoroughly to -rmvo most of the lime, It wins then digested for
5 hrs, at 4000. with a solutioun containing one gm, of panereatin,
2.8 gms, Sodium dihydrogen phosphate and 18 ce., of 1 M, solution
of Sodium hydroxide per 11ter. This removed all the elastin
fibers. The askin was then cut into small pieces and put into a
Jar of water equipped with a stirring device, Dilute Hydrochloric
acid solution was then added at such a rate as to maintain the
solution just faintly acid to methyl orange, When no more acid
was required, the pieces were left to wash in running tap water
over night, Next day they were soaked in several chenges of
alcohol to remove the water and then in xylene, after which they
were exposed to si¥ until the xyleme had evaporated, They were
then grained in a mill to e fibrous powder,

Percentage ash in the Hide-powder = 0,5 %.
PH of pure Hide-powder acecording to Porter = 4,8
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Porter observed that a point of minimum swelling of hide

powder occurs at a pH velue of 4,8, indicating this as its

isoelectric point, Forter also found points of maximum swelling

of hide powder at pH values of 2.4 in acid solution and about

1843 in alkaline sclution,

IT, AMOUNT OF TANNIN ABSORBED BY HIDE POWDER FROM TANWIN

EXTRACT WITH LIui,

Gms, Extract Vegetable Tannin fixed by 100 Hide-powder
por.loo ce, Tannin f
5 hrs,/ 10 hrs,|24 hrs, 48 hrs,| 96 hrs,
3 gms, Alep,Call 5.0 8.1 16,86 20,04 28,53
3 gme, Quebracho| 8,5 13,45 21,2 26,5 29,25

3 gms, of Aleppo Galls extract

( 56,16 # tannins and

3484 % non=tennine ) and Quebracho extract ( 52,4 4 tamnin and
7.6 % nonetannins ) , The emounts of tamin fixed by 100 gums,
of hide-powder determined after 5,10,24, 48, #nd 9¢ hrs, res-

pectively,

Portions of purified powder equal to 2 gm, of anhydrous

substance were shaken with 50 cc. of the extraets and aach

determined after the specified times, After the specified time

the powder was washed unti] the wash water no longer gave a
dark coler upon the sddition of drop of Ferrie echloride solution,

The powders,

freed rtul soluble matter were dried in a current

of warm air end then completely dried in the ovem, The increase
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in weight of the ebeolutely dry wmeterial wes taken as the

amount of tannin fixed by 2 gm, of hide-powder, The results
( Hg. /z ).

The rate of firxetion of the tennin increases as the

are given in the chart above
time increases but the propertionality fsetor of fixation is
not a constant, ™e reasson being that as the time of fixaticn
is increesed the amount of combination is also increased,
which decreases the rate of diffusion ¢f the tannin and there-

fore the rate of cowbination is decreased,

4= POWDER FROM

BXTRACT AFIER TWENTY FOUN HOURS WITH INCREASK OF TANNIN

CONCENT ONa
Kind of Veg. Gams o $aggin Fixed b; 100 gms, Hide-powd,
PH
Tannin |l 045 gms|2 gms, |4 gms,.| 6 gms, |8 gnms,
Tannin !Tennin/ Tannin| Tennin | Tannin

Aleppo Galls JF

IIX 4,0 7.0 20 13 9 7.5
Quebrache 4,% 9,0 27.5 l 185 10 9.0

Two kinds of vegetable tennins were used, one of

Quebracho extract containing 52.4 % tamins and 7,6 % non =

tannins and Aleppo Galls III extract containing 56,16 # tannins
and 3,84 % non-tamnins,
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Portiens of purified powder equel to 1 gm, of anhydrous
substance were shaken with 50 ec, of the tan liquor containing
0.5 gme, 2 gus,, 6 gus,, and 2 gus, respectively of Quebracho
and Galls,

The resulis show how the rate of tanning varies with
increasing concentratlon of sclutions of wufbhracho and Aleppo
Galls extracts, Poth extracts give curves of similar shepe aad
having maximum points at the same conceatration ( Figs /3 )

There are two expleunations given for the appeersnce of
meximum points in the curves:

1, The rate of conbination of tennin and hide substamce
increases so rapidly, with increasing concentration of tan
liquor, that it soon reaches a point where the surfaces of the
hide fibars guickly become s0 heavily tanned that they are
rendered less permeable to the tannin remaining in selution,
The interior of the fibers are thus prevented from tanning
so rapidly, which accounte for the smaller amount of sannin
fixed by the hide powder in the stronger solutions, .

2, The second explenstion is furnished by the work of
Thomes and Foster, who observed that the electrical difference
of potential et the surface of tamnin particles decreases with
increasing concentration of tam liguor, This wodld lessen the
attraction between the tennin porticles and the protein jelly

and thus cause a decrease in the rate of combination.
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T believe that the second explenation is the more

plausible, becsuse a greater rate of diffusion of ten liguor
into gelatin, ss wss shown in part VI experiment land 2 , is
ebtained when using more concentrsted sclutions, This means

that sccording to the first explanation the rate of diffusion
i{ncreasesto a maximmm and then decreaseswith increase of tannin
coneentration, which is not true, because according to experi-
ment ) and 2 part VI the rate of diffusion ilncreases with an
inerease in the tannin concentration, Increasing the concentration

inoreases the rate of diffusion but not the pate of combimation,

which supplements the secoud erplenatiocn,

IV, AMOUNT OF TANNIN ABSORBED BY HIDE POWDER FROM VEGETABLE
TANNIN WITH CHANGE IN pH OF TANNIN EXTRACT,

t
joms, of Galls Gms, tennin combined with 100 gms,

extract per

100 ee, of vH PH PH pH pH pH
water, 1,2 2,02 | 4,05| 7.2 | 9,0 |[11,55
35 gms, 1150.2 {30,15 | 11,5 | 17.55| 17,2 | 9.25
80 ems. 40,5 142,02 | 7.5 80,4 | 20,0 [11.5

T

Aleppo Galls TIT extrasct was used, Portions of purified
powder equal to 1 gm, of enhydrous substance were shaken with
50 cc. of tan ligquor of pHs 1,28, 2.02, 4.05, 7.2, 9,0 and 11,55
respectively of the extract. |
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In the concentration experiments ( ¥xp, III ), a tan
liquor containing 2 gms, of solid matter per 100ecc., gave a wmuch
greater rate of tanning then oue containing 8 gms, per 100 CCe,
but the results of this experiment show that this 18 dependent
upon the pH value; et pH 4, the more dilute solution tans at
the greater rate, whilé at 2 and at 8, the more concentrated
solution tans at the greater rate ( Flg, /# and /5 )

Lookinz at the curves one ohserves =2 steep rise in
both eurves to the left of pH 4,5, which i= exactly what one
would expect, knowing that the positive electrieel charge on
collagen increases as the pH velue falls from the isoelectrie
point ( pH 4,8 ) end that the teannins are negatively charged
at pH values higher than 2,

AR
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RESULTS

OF THE
INVESTIGATIONS

CARRIED

ON

BASIC CHROME LIQUOR
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..

CHROMITS ORE_

OCCURENCE:= 1In the region of Ledikiyyah,

Qualitetive Anslysis:= The metals found in the chromiteeore
besides chromium are fthe following:= 1, Iron, 2. Aluminium,
3, Magnisivm, 4, Calcium and 5, Silica,

Quanti tative Anslysisi= Three grams of the chromite~ore were

treated with 8 grams of Sodium peroxide for one hour in a
poreelain crucible, The e¢:uaible while hot was put in a large
beaker containing 200 ec, distilled weter and boiled until the
mixture was cénplctly disintegrated, The resulting mixture was
Tfiltered end the solution made up to 250 ce.

The filtrate contained Chromium end Aluminium in the
form of Sodium chromate and sodium aluminate respaetively, while
the precipitate contained Ferriec hydroxide, Calcium hydroxide,
Magnisium hydroxide end Silica,

FProcedure for the Anelysis of the filtrete:e

le Chromium:= 50 ce, of the filitrate were takem and
the Sodium chromate determined velumetrically by the Ferrouse
permenganate method, |

2« Aluminium:e 50 ce. of the filtrate were taken,
seldified with sulfuric weid end the Aluminium precipitated
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as Aluminium hydromide with dilute ammonium hydroxide, The
Aluminium hydrexide was then determined gravimetrically,

Procedure for the Analysis of the Precipitate:= To separate

the Ferric hydrexide, Calcium hydroxide and Magnisium hydroxide
from the broken pleces of the crueible and the siliea, wes
trested with hot dilute hydrochlorie soid until all the
nrecipitate dissoved end the soln, mede up to 250 ece,

1. Ironi= 500 ec, of tne filtrate were taken and mede
slksline with dilute ammonium hydroxide, The Ferric hydroxide
precipitated was determined gravimetrically,

8, Oslcium oxide end Msgnisium oxide:= To the filtrate
after precipitating the iroun as Ferric hydroxide, ammonium
chloride and disodium hydrogen phosphate wers added until there
was no more precipitate, The CaO and Ng0 were then determined
as Oslcium phosphate and Megnisium pyrophosphate, ( grevimetri-
cally )e

S. Silica:= The silica was determined separately.

Result Of The Complete Quantitative Analysis Of The Ore

| Percentage ,
omu. ozid. & dasasrs

-
AMuminium 0xide ..eeee 79
Ferrous 0x1d0 csccesnce 5’.3
Calcium ,Maguisium Oxides 6.4
B‘l‘“ TR E R R E B R RN 4.05
MOAstUure seevveersnnce -__ghog__.

Total | 101,08
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DICHROMATE FROM

7 120 parts of powiered chromite-~ere were mixed together
w:lﬂi 160 parts of sodium carbonate vowder and 50 parts of powder
lime, was addéd in order to preveat the materials from fusion,
but remain in a pulverise form, in order to meke it easy to
leach,

The construetion of the furnace is as follows:{ Fig, /& )
The whole furnace is made of fire-bricks, except the inside
part which is mads of refrsctory=bricks, The mixture is put into
the chamber D through the door A, B is ¢ masout burner amd C is
a tube made of fire~bricks which is being heated by the mazout
burner and which conducts ai7 iate the chember D in order to
oxidise the chromite-ore to the chromate, The akr enters by
the draflft caused by the escaping gases from chamber ¢ through
the outlet E, The air coming in cen be regulated so as to have
sufficient oxygen in chamber D, F is sa outlet for the escaping
gases from the mazout burner,

The temperature of the furmace should be around 1200 C,
in order that the air will be able to oxidise the chromium %o
the chromate in the presence of the sodium earbonate, The
approximate time required for the ohromite~ore to be oxidized
to the chromate is between 5 and 8 hours,

The resul ting litoriil now consists of sodium carbonate
some calcium chromate, sodium oxide, lime, ferric oxide and
other unimportant materials, The whole material is leached in
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boiling wnter and then enousgh sulfuric acid is added to produece
a weak reaction, the calecium being chenged to the insoluble
celeium sulfate and the solution now contains sodium chromate,
ferrie sulfate and sodium sulfate, The resulting golution i=
allowed to settle and decanted from the celeium sulfate, silica
and other impurities. The ferric sulfate pfolont in solution
i now precipitated by mesns of chelk,, The whole thing 1s
sllowed to settle end the solutiom decanted from the ferric
hydroxide and the excess calcium carbonste, The solution now
cont‘a'lnins the sodium chromate is eacidified with sulfurie

acid to the dichromate and concentrsted to the required

concentration.
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PREFPARATION OF ONE = CHROME BATH

There are two methods by whieh basie chrome-licguor can

be prepared by the reduction of Sodium dichromate :i=

l, Reduction with sugav:~-

122 grams of commerciel sodium dichromate ( 82 %
pure ) were dissolved in 800 ¢c, of water, To the dichromate
solm, werse added very slowly 115 grams of eonc, sulfuric acid
(95 % ), Afterwords s ooncfég} suger ( sctually Dibs was used )
were added very slowly until a green soln was obtained, when
the whole solh was made up to one liter, The resulting soln
contained 12,6 % of basic chrome-=sulfate,

The resulting solm is 0,38 M with respect to sodium
sulfate,

NagCreOy + B4HgSO, + CyoHegOH == 18Cr(OH)SO, + SNegS0, + 16H,0
+ 12C0,

2, Reduction with sulfur diexide:=

122 grams of commercisl sodium diehromate (82 %

pure) wore dissolved in 800 cc, water, Sulfur dioxide was then
passed through the solm until complete reduction was effected,
shown by the changein color from orange-yellow to green, The
resulting soln contained approximeteiy 12.6 % basic chrome=sulfe.

The resulting solm is 0,38 M with respect to sodium sulfate,

NagCr,0p + 3805 + Hg0O === _Cr(0H)S0, + NagS0,
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PREPARATION OF CLUE FROM CHROME SHAVINGS

The shavings were put in extractérs as shown in fig, /7
Extractor A is covered with 5§ » Sulfuric acid at temperatures
ranging between 50 and 70 Co. Afteor a day tap A' was opened
and solution poured over B, and left there for another day
afterwards poured over C tihen I) end Cfinally poured into vessel
B, The process was repeated until A was nearly free (foquirod
five extrations ) rrom eny green color, Then B was put in place
of A, C in plece of B and D in place of C and extractor A
containing @ new sample was put in place of D amd the whole
process could be continued indefinitelr.

The liguor in vessel E containing chromium sulfate and
excess sulfuric enid was concentrated to the required concent=
retion and the solution treated with calcium carbonate ani
filtered until the right acidity was obtained, so that it will

be used again for chrome tenning,

The shavings were first washed to remove the remaing aeid
and then dissolved in boiling water and the solution treated
vithsufficient lime powder to precipitate the remaining chromium
sulfate as ochromium hydroxide, The solution was then filtered,
the excess lime was just meutralised with dilute sulfuric acid
and the excess acidneutralised with calcium carbonete, The soln
was then filtered fromthe caleium sulfate and the excess ealeium
carbonate, |

The resulting glue ulutloﬁ was moncentrated and then left
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to be dried vnder the sun,

The trestement with lime hydrolised part of the glue
and degelled it,
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I, GHANOE IN THE pH OF R4STC CHROME = LIQUOR WITH DILUTION

: Grams Cr.03 per 100 se, solution
| solution PH | 14% |10% |'8% [6% [2.5% |1% |0.5%

Solution I PH | == | == | 2268|2438 | 246 | 2,58] ==

Solution ITA PH | 2,5 12,7 | 2,85/3,13 3945/ 3,75| ==

| folution JIB pH - 2.12 2090|5418 | 3,50/ 3,80| =e
S8elution of

{ Chromium sulfe PH | == | == [2,03|2,13 | 2,30|2,52| 2,7

Two kinds of basic chrome~lignor were used:=

1, The first solution ( s0l.I ) conteining 8 zms, of
chromic oxide per 100 ec, of solution was used for experiments
on the diffusion into the gelatin=jelly, _

2« The second solution ( scl,IIA ) containing 14 gms,
of chromic .axido per 100 ee, of solution was used for the
experiments on the combination between it end the hide powder

( collagen ),

One kind of chromium sulfate solution was used, whiech
conslsted of 20,6 gms, of ehromic sulfate per 100 e¢e, solution

For solution IIB the pH or.tho gclutions were deter-
mined two weeks after being diiutod, in ordoi- to give time for
the establishment of equilibrium, The curves show that the
Hydrogen=ion concentration .doreases with dilution, Being a

'S8l of a weak base and a strong 'seid, chromium sulfate ( or
basio chromium sulfate ) hydrolyses to a very comsiderable
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extent in sgueous sclutionz, yielding free sulfuric aecid and
a series of basic chremium sulfstes ( a series of higher basie

chromium, 6.8, Cra(O0H)4S0s ), (Fig. /7 )e

Thus the tetal Hydrogeneion concentretion is increased,
but the hydrogen-ion concentration per unit volume decreases

on dilution, =o that the resulting pH of the solution becoumes
higher,

II., EFFECT OF NEUTRAL SALTS ON THE pH OF THE BASIC CHROME ~

LIQUOR.
Grams pE
Chromic Time
oxide per
100 ce, soln Mols|Mols(Mols|Molse|Mols| Mols |Mols

0 [0,25(0,5 |0475{1.0 |2 3

.

[Nag804 sclution |After 1 [2,58)2,85|2,95]2.,88| 2,85 2,78| =~

meonth

NaCl solution |Tmmedia=|2,58|2,57|2,58|2.51|2,48 2§38|2,28
tely

[mn solution |After 1 2,58 == [2,38| == |[2,23/1,78|1,%8
mon th

Solutions containing 3 gms, of chromie oxide per 100
oc, wore made 0425 M, 1,0 M, 2 M and 3 M, with respect %o
NeCl and Nep80, and the pH of the resulting solutions de=-
termined, The results are showa above ( Fig.,/7 ), For the case
of the Sodium sulfate there were no appreciable immediate
changes in pH, so the pH of the solut:lons were determined
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after one mongh of the addltion of the sodium sulfate, while
those of the sodium chloride were determined immediately, and
also after one month of the addition of the sodium chloride
to the basic chrome=liquor containing 3 gms. of chromic oxide
per 100 cc, of water, '

The pH of the amcid chrome liguors were found to dec=
rease with addition of sodium chloride and increased by the
addition of sodium sulfate,

Thomas and Baldwin found that neutral chlorides lower
the pH of scid solutions, while neutral sulfates higher the
pH. This was found to0 be the case by the above experiments
conducted on the basiec chrome liguor, It was foknd by Thomas
end Baldwin that chrome liguors containing more sodium sulfate
required more alksli to precipitate the chromium, They sug=-
gested thet this may be due to the fact thet sulfates inerease
the stobility of chrome=ligquors, by forming add ition compounds
with the chromium salts which are less easily preeipitated
than the simpler salt,
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IIX. RATE OF DIFFUSTON OF BASIC CHROME - LIJUOR INTO
GELLATIN = JRLLY WITH CHANGE IN pH OF CHROME = LIQUOR

I-

iGrems chromic Rete of diffusion in cms,

oxide per 100 pH

ce.selution : 1l day 2 deys| 1 week | 8weeks | 5 wks,

[ JS_gramns 2,00 1,50 2495 3909 4,95 -
3 grams L’fﬁ 1.50 2,10 5’_50 5110 P
3 grams 3480 1,40 1,90 320 4,50 —
3 grams 1 528 1,20 1,40 2480 S ¢60 -

Basic chrome=~liquors of pHs 1,25,3400, 2,58, 3,80, and
5e25 were prepared containing 3 grams chromic oxide per 100 ee,
of solution.

10 ec, of every solution were taken snd poured over
4 % gelatin gels in test=tubes of 1,6 ems, dimeter and the rate
of diffusion in each determined after the specified times, |(

( Fige 27 )

Maximum diffusion took plece sround pH 2,5 and an
increase in the pH above 2.5 diminished tremendously the rate
of diffusion of the basie chrome-liguor into the gelatin gel,
whide a dBrése in the pH below 2,5 only diminished slightly
the rate of diffusion. For example, the slope of the curve
above pH 2,5 is much greater than below pH 2,5 after two weeks
diffusion, The reason being that an iacreasing pH value eceuse

the molecule of chromi um salt db form eggregates of inereasing
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size and therefore greatly reducing the rate at which they
diffuse into the gelatin gel, ( Wilson ),

IV, ‘BATE OF DIFFUSION OF BASIC CHROWE = LIQUOR INTO GELATIN-

JELLY WITH CHANGE OF CHAOKE LIQUOR CONCENTRATION.

Grams chromic ete of diffusion in cms
ox‘de per 100 | pH 1 z 1 2 T %
CCe day |days [ week | weeks| month | months
1 grem 2485 070,100 [ 1,70 | 2,40 | 3420 | 3450
|_2¢5 gmse 2963 0e85/1420 | 2405 | 3,00 | 3490 | 4425 |
|5 gms, | 240 050/1,40 | 2,50 | 3,60 | 4,60 | 5410
8 gus, 2426 055( 1445 | 2,80 | 3,80 | 4485 | 5,40

A solution containing 8 gms, of chromic oxide per 100
ce, solution and the other solution containing, 2,5 gme.,, and
1 zm, were prepared by diluting the original selution, ( Fig. 2/}

It was found thet the rate of diffusion increases
with increase im the percentsge of chromiec oxides but the
properticnality factor of dirrusion iz not constant, This is
due to the following causes:-

l. As the concentration of the ligquor increases the
Hydrogen—ion concentration increases, end therefore the rate of
diffusion diminishess Theerpteiof ! diffusion inereases as the
PH is lowered until e point of maximum is reached when i%
starts to decrease, This was  .shown to be true in experiment

III. }

2. The salt concentration ineoreases and therefore
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the rate of Aiffusion of the liquor decreacses,

3, The probability of the formation of edditionel
compounds at high concentrations, ineresasing the moleeculer
size of the chromium salt ani therefore the rate of diffusion

ir decreased,

Y. RATE OF DIFFUSION OF CHROMIUM SULFATE SOLUTION INTO

CELATIN JELLY WITH CHANGE OF CHROMIUM SULFATE CONCENTRATION

]
Crams chromic Rate of diffusion in oms, |
xide per pH
00 cc, 1 day | 2 days | 1 week | 2 wks, 1 month
2,5 grems 23 0.7 1,0 1.7 ZeB 3,0
5,0 grems 2413 0,8F 1.5 2,75 346 44,75
|_Be0 grams 2405 0,9 1.7 3¢9 402 Seb

A solution containing 8 grams of chromic oxide per
100 cc. soln wes prepared, The other sclutions containing 5,
and 2,5 grams chromic oxide were prepared by diluting the
original solution ( Fig. 2% ). r

The rate of diffusion imcresses with increase in the
percentage of the chromic oxide in the chromium sulfate soln,
but the proportiomality factor of difiusion is not e constent,
This is due to the same tmuses of the chrome-liquor with the
exception of one factor whieh is that of concentration. We
know that in the preparaticn of basie ehrome liguors from
Sodium dichromate, Sodium sulfiate is formed whmih increases

the salt concentration tt-th.xjg'fg;dhrqnn-liquor, while in the
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case of tho chromiupm sulfats there is no sodium sulfate so
that on increscsing the concentration of the chromic oxide

the salt concentration is not increesed es much as that of

the basic chrome liguer,. Therefore the relative decresse in
the Tate of diffusion is not es much as that of the basic
chrome=-liguor, especially at high eoncentrations of chromic
oxide, Tor example, & solution of chrome liquor which contains
5.8 grams of chromic oxide per 100 cec, of solution is nearly

0,4 M with respect o sodium sulfate.

VI. RATE OF DIFFUSION OF BASTIC CHROME = LIQUOR INTO GELATIN=
JELLY WITH INCREASE OF SODIUM CHLORIDE, SODIUM SULFATE,

MAGNESIUM CHLORIDE AND SUGAR CONCENTRATIONS TN GELATIN=

JELLY
A gms. golatinluols Rate of diffusion in cms,
Jelly per 100 | of !
gc, water WeCl |l day |2 days|l week 2 wks,| 5 wkd, 1 mo

tin-jelly |0,0

Gelatin-felly |0s5 1,00 |1,50 |2,95 4,00 | 4,95 5,50
atin-jelly |1,0 [1,00 |1,56 |3,30 |4,30 | 5,30 | 8,90

Gelatin-jelly | 1,351,500 | 1460, [3,60 4430 | 5,70 | 6440

Gelatin-jelly |1,6 |1,00 |1.56 |5.40 [4,50 | 5.60 | 6,30

Gelatin-jelly | 2,0, 10490 | 1,40 |3,00 [5,80 | €460 | 5440

delatin-jolly | Se0 Ue895 2,80 (8,80 | 86,80 | 4,00

-

0,95 1,40 | 2,80 3,90 | 4,85 | 5440

| 1000
Gelatin=jeyly 4,0 0,80 | 1,80 12,60 ===
Gelatin=1611y | 5,0 (0480 | 1,50 [2450 ===

Fifteen ce., solutions of 4 % gelatin were made 0,5 M,
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1.0 ¥, 1,25 1, 1,51, 2,0, 3,0 M, 4,0 ¥, and 5.0 ¥ with res-
pect o sodiuvm chleride, Theoy were set in test=tubes of 1,6 em,
d1ameter and 100 cc, of basie chroms-lequor containing 8 gms.
chromic per 100 co, solution wera poured into each tes t=tube
sabove the gzelatin, and the rate of diffusion im each test~

sube dehermined after the spocified times, The results of the
experiment sre shown above, In the test~tubes containing 4.0 M
and 5,0 M sodium chloride the gelatin was found %o be rup=

tured due to the great swedling caused by the REigh concentra=
tion of sodium chloride in the gelatin-jelly, ( Fige 23 ).

gme, gelatin| Mols Rute of diffusion irn ems,
er 100 ecc, Nag80,

1 da 2 dayd | 1 week 2 wks, K 3 wWKS,
0g95 | 1,45 | 2,80 | 3,90 | 4,50
1420 | 2,00 | 3460 | 5410 | 5,80 |
1,10 1,80 3420 4450 5410
1,00 1,50 2490 4,00 4460

Due ta the great pewer of hydration of sedium sulfate
{ 10 HgO ) it was foumd impossible to prepare gelatin=jelles
with @ concentration higher than 1,0 M with respect to sodium
sulfate,

15 ce, solutions of 4 % gelatin were made 0,26 M,0.5 M
and 1,0 M with respees; to sodium sulfete, They were set in
test~tubes and 10 ce, of sblutions of B gus. chromic oxide
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were noured into sesch test-tube over the r21, and the rate of
adirfusion determined after the specified times. The results

of the experiment ave shown in the above chart ( Fig. A4 )

he me ™ Ce— -—

4 gus, @elatin| Mols | ate of diffusion in cms, |
per 100 cec, i ‘ ' ! | )
Ff weLer {1 dey %_g dave | 1 week | 2 wks, | 3 wks
fill!tin"‘ ell 040 0_.25 1,45 3.80 3.90 4.50

8,20 | 5,80

Gelatin-jelly |0.35 _ |1,10 | 1,80 _ 3,79

!
|

Gelatin=jelly | 0550 1e10 1,80 | 3,70 | 5,10 3460
T

Gelatin=jelly | 1,00 0,90 1,50 3410 4430 | 4,75
Gelatin-jelly 1,50 10,08 | 1,25 2,60 | 3,60 l 3490 |

Due to the grest powar of hydration of wmagnesium chlo=-
ride ( not as great as thet of sodium sulfete, being 6Es0 )
it was found inpossible to prepare gelatin-jellyes with a
higher concentration then 1.5 M with respect to magnesium
ohloride.

15 cc. solutions of 4 7% gelatin were made 025 I,
0.5 M, 1.0 M and 1,50 M with respect to magnesium chloride,
They were set in test=tubes of 1,6 cms, diameter and then 10 cc,
of solution of 8 gms, chromic oxide were poured into each test-
tube over the gel, and the rste of diffusim determined after
specified time, The results of' the experiment ere shown in
the above chart ( fig, 25 )
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R |
. 4 Grms, gelatin Nols Rete of diffueion in ems,
per 100 ce, of 1
water | Sucrose 1 day%a davs!l week| 2 weeks 3 wks
Oelatin-jelly 050 10490 11,45 12,80 3,80 | 4,50
Gelatin-jell 10,25 11,00 /1,70 3,30 |4,90 | 5,80
%—“____JL_,I;,_jrﬂg ‘ =0 12 .t 3o % 241
Gelatin=jelly 0450 | 1,05 4:1,'10 3410 4,40 | 4,90 -
Geletin=jelly 1,00 10,80 1,20 [2,40 |3,40 |3,85
 y T !
Gelatin=jelly 1,50 050 | 0,20 1,70 | 2440 | 2,80 |
' . ¥
Gelatin-jell :Ta.oo | 0e45 | 0,65 [1.30 1,80 | 2,10

Due to the great power of hydration of suvercze, it was
TBund 1mpossihlo to prepare gealtine=jellf¥ss with a higher con-
ecentration then 2,0 M with resvect %o Suréose,

15 cc,. solutions of 4 % gelatin were made 0,25 M, 0,5 M,
1,0 M, 1.8 ¥, anmd 2,0 with respect to surcose. They were set
in test—tubes of 1,6 cms diameter, Them 10 ce, of a solution of
8 grama of chromic oxide were poured into each test=tube over
the gel and the rate of difussion determined after the speci~
fied times, The results of the experiments are shown in the
above chart ( Flg. ”¢ )

Bxplanation of the resulting charts:-
From fig, 23 it is found that the rete of iiffusion of

chrome~liquor into gelatin=jelly increases up to e concentra=
tiem of 1,25 M, sodium chloride, Increasing the concentration

diminishes the rate of dlfmiion of the liguor, The resistance

to diffusion in gels can be considered a result of the brushe
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heap strueture of its internal phase, Thus the presence of
gsodiun chloride which favours swelling up tc a certain concentra-
tion Yessens the resistance to diffusion of the chrome liguor
into the golatin=jelly; swelling being regarded &s a prccess
which enlarges the speces #n the mesh-like structurs of the
gelatin gel, But ineressing the concentration of sodium ehloride
in the gel brings enother factor with it which is that of hyd-
ration, Thud increasing the eoncentration of the sodium ehloride
above 1,25 moles increases the concshAtraiion of the gel, comnter-
seting the forces that act in the dirsetion of the enlargment
of the spacss in the mesh~like structure of the gelatin in gels
conteining less than 1,25 moles, end as & result of the hydra=
tien of the salt, the concemtration of the gel is increased

and therefore the rate of diffusion of basic chrome-liquor is
diminished, The same is true in the cuses of gelatin gels con~-
taining sodium sulfate anl magnesium chloride, except that. the
maxime lies at the conceutration of 0425 M for sodium sulfate
and &t e con¢eftration of 0.35 M for Megnisium chloride, This

is due to the greater power of hydration of sodium sulfate and
magnesium chloride; thus bringing the maxiwmum point nearer %o
zZero oonocntrntien.'

For example, 1e.ok1ng‘ at the curves of those of sodium
chloride, sodium sulfate, end gagnesium chloride after three
weeks it is found that they appeoximately have tlie same maxima,
1.0, arround 5,75 Myamsy but-mot atithe seme voncentrstion.
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VII, RATE OF DIFFUSION OF BASIC CHROME = LIQUOR INTO GELATIN=
JELLY WITH INCREASE OF SODIUM CHLORIDB; SODIUM SULFATE,

MAGNEZIUM CHLORIDE AND SUCROSE CONCHENTRATIONS IN CHROME-
LIQUORy

No resulte were obtained for chrome-liquors coataining
concentrations higher than 1 M with respect to the above salts,

due to the gelatin being dissolved in the chrome~liquors,

T. AMCUNT OF CHROXIC OXIDE ABSORBED BY HIDE PUWDER FROM
CHROME __LIQUOR WITH TIME .

[ 1
Gms, chromic Gme, chromic oxide combined with 100 gnnL
oxide per PH Hide
100 ce.

! | 5 hrs, 8 hrs | 24 hrs, 48 hrs,| 96 hrs,

2 gns, 5475 .85 10,78 | 12,8 13,795 | 15,08
|

Portions of purified powder equal to 1 gm, of anhydrous

substance vare shekem with 50 ce, of chrome-~liguor containing

2 gms, chromic oxide per 100 ce, of pH 1,55 and each determined

after 5, 8, 24, 48, end 06 hrs, The results are shown sbove (!1s.zﬁ
The results show that most of the combination takes

place up to around 24 hr,, further incresse in time increases

the amount of combination very slightly,

A
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IT, AMOUNT OF CHROVMIC OXIDE ABSORBED EY HIDE POWDER FROM
CHROMIUM SULFATE WITH TIME,

Gms,. chromic l
oxide per | pH Gms, chromic oxide combined with 100 ce,
100 ce. t Hide

5 hrse, | 8 hrs, | 24 hrs,| 48 hrs,| 96 hrs,

2 gms, 2.35 3,52 5.15 9.01 10.5‘ 11.20

The amount of combination »f hide snbstence with besie
chrome=liquor is greater than that of chromium sulfate,

The rate of tanning in the chromic sulfate solution is
very much lese than that of the pasic chrome=liquer, because
the hydrogen ion concentration is sbout 25 times as great as
in the chrome-liguor, It will elso be moted that the amount of
chromic oxide combined with 1 gm, of skin protein is greater
for the chromi-liguor after 48 hrs, than the limiting value in

the case of the pure chromic sulfate which has not reached a
limiting velue in 48 hrs, The limiting value, mecording to
wilson is 13,8 gms, chromic oxide per 100 gms, of hide substance
( Fig. 29 )
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Gms, of chromic oxide combined with 100 Hide |
1.5 gms] Zgns. [§ ams. [10 s TMi.gmse

Time ll__. 2gns. .
Cr0 in per per per per
l 100 ec | 100 ey 100 zep 100 cee [1CO co,
24 hrs. 13,05 (13,75 |[1l.62 |7.2 4,04
|

The reason for the poiht of meximum at e conceutration
of 1.5 pms, of chromic oxide per 100 ce, is not entirely clear,
although & nuuber of cavses may be assigaed to the falling of f
in rete of combination at higher concentrations, among which
may be mentioned the inereasing hydrogen-ion concentration, the
inoreasing salt concentration, and the probability cf the for=
mation of addition compounds,.

It is interesting to compare this curve with those of
vegetable tenning as & function of concentration, where both
have & maximuy, the chrome-liquor at a concentration of 1.5 gus,
'-hilo that of vegetable tanning at a concentration of 2 gms,
per 100 cc, which shows that amount of combination is grester

at such concentrations than at higher concentratiomns. ( Fig. 27 )
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IV. AMOUNT OF CHROMIC OXIDE ABSORBED BY HIDE POWDER FROM

BASIC CHROME CHROMIUM WITH CHANGE IN pH OF BASIC CHROMIUM

SULFATE
Gms, chromic | | Gms.chromic oxide combined with 100 gms,
oxide per | Time Bide
100 co,. | PH | PH PH i pH PH
1085 | 205 | 3,05 | 3475 |446_ |5425
2 gms, 48 hrsd|l 302 | 8,35(12,75 | 13,75 11.43l 10,06
|

Portions of purified powder equar tc 2 gms, of anhyde
roue substance were sheken with 50 cc., of chrome liquor of pHs
1,45, 8,5, 2.05, 3,75, 4,6 and 5,256 respectively, each ocon-
teining 2 guwse chromic oxide per 100 ce, soln,

The reason for the lowering in combination below pH
3.75 i that when chromium selts contain a great excess of acid
they diffuse into them very rapidly, but the rate of combina=-
tion of chromium and collagen is correspondingly decreased,
Thus it becomes necessary to neutralize some of the acid before
the skins can become completely tanned, even though completely
permeated by the chromium salt, Increasing the pH above 35,75
causes the molecules of the chromium salt to Torm aggregates of
increasing size, greatly reducing the rate at whiech they diffuse
into the skin, thus reducing the rate of combination between
the chromium and the collagen, This was shown to be the case
in VII, experiment II1I, Fig. 30.
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Vo ARETARDATION OF CHROME TANNING BY MEUTRAL SALTS o

1] = N

s ! Mols ! Mols | Mols

Gms, crro-|| Mols Mols Mol
¢ oxide I NaCl | MaCl } NaCl NaCl NaCl Nacl
1,0 2,0 | 3,0 4,0

per 100 l 0,0 05

|
Go |
r':a s, 1]..54J 2,51 | 7,5 1( 6e24 | 6,67 | 7,55

1

—

Ihe reason sodium chloride retards ehrome tenning is
that it forms eddition compoumds with the basic chromium salt
rendering 1t less dissociated and, cousequentily, less active
in oonbininé with the skin protein, Upen increasing the concen=-
tration of the salt still further, the hydration effects a
virtual concentration of the chromium ions to such an extent
that the retaxrding metior of the addition compound formation
is counterbalanced by the activity of the high econcentration
of chromium ions end *he curve therefore begins to slope

upward, ( Fig., 3/ ) P
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SULFHONATED  OELS

A8 & constituent of fat=-liquors and other preparations
used 1n the lesther trade, there is 1little doubt that the so=
eelled soluble oils or sulohonated oils have assumed & Dlace
of distinet importence. Apert Trom the amactual lubricating
properties of these, they are useful as emulsifyinz agents for
other oils and fats, and hence their widespread use in this
direction,

To 100 zmes, of the oil 25 gms, of concentrated sulfurie
acid were added very slowly, so that it required several hours
t0 makethe totsl 2ddition and the temperature kept below 10 C,,
When #1l]l the sulfuric acid was edded, the mixture was allowed to
stand for a day, wien it was ready for washing, The resulting o
oil was washed with a strong solution of common salt and the
whole well stirred togetiher and the wixture allowed to stand
for sepration, The oil comss to the top of the liquor and the
salt solution separated. This wdhing operation wes repeated
several times, when finally the oil weas allowed to stand for a
longer time than the previous weshing, so that as much water as
possible wodld settle out, The finel process was nuﬁmiution,
for which dilute emmonium hydroxide was uced, Dilnte ammonium
hydroxide solution was aaaod'r'-. in small amuntqht a time, the soln
being stirred after agch additioﬁ, until the oil reacted neutral
to litmus paper, Tno" mctusl end point of the neutralisation was

when the oil sudacn]}x went quite clear, The following oils were
sulfonated := caat,br oil, Olive oil, Peanut oil and Sesame oil,
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CONCLUSION

The Leather !ndustry in the Near East has great
pessibilities - it was proved to be the case by this war, It
shows that the Hear kLast can prepare most of the materials
required for the industry anl instead of exporting lerge
quantities of raw sxins snd hides, 1t can export them in the
tanned form, consequently deoressing the smount of imports of
tanned nids and leather worksj; Thus incressing the economieal

wellfare of the Near Hast,

A1l experiments conducted on geletin-jelly and on
hide-powier, show thet pH of ohrm.—liquor(‘ilh tannins ), selt
concentretion in gslatin-jelly snd in chrome-liguer, (7in bannins)

end the concentration of the chrome-=liauor or tan:lnu

Mg ,m/'cffeaf: Upon the rale of diffusior o /he cArome.-ligvor andy 2
extractsfamd ‘on the combination between them and oouagﬂ?M
Therefore any changes in these opevations ehanges tromendously

the finel products,

At At R
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