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Considerations on Oil Tanning — [ . ¥
By

Jegors Matsuzawa and Tadashi Uspa

Hydroshrinkage temperature (Ts) of the fatted skins are observed to shift to a

higher or a lower temperature than the original skins’. Some factors, which effect to
shift the treated skins’ Ts, are researched by some simplified experiments.  Their
results are considered as follows;

a )

b )

Ts of the samples, which are tanned with oils in quite dry and cold circumstances,
shift to a lower temperature (Tables 1 and 7).

Ts of the samples, which are treated with oils in a dry and warm condition, shift
to a lower temperature still more (Tables § and 9).

Ts of the samples, which are wet and treated in a little wet condition, shift to
a lower temperature slightly or hold their original state (Table 4).

Ts of the samples, which are wet and treated in a quite wet and warm condition,
shift apparently to a higher temperature (Tables 3 and 7).

Ts of the fatted samples, which are soaked in water for 18 hours, shift regularly
to a little higher temperature (Table 2).

The shift of Ts above mentioned is similarly observed in both cases of fish oils
(sardine oil, cod liver oil) or their mixed fatty acids being applied in tanning.
But, saturated, monoethenoid fatty acid, fish oil or its mixed fatty acids shifts
the Ts of each fatted skin to a higher temperature in reverse order above mention-
ed, when treated in (e) condition (Table 14).

g ) Fatted skins, treated with K,Cr,O; solution, heighten their Ts enormously. This

h)

heightening owes mainly to K3Cr;O; reacted by air-blow with mixed fatty acids,
and not to seem to be the mixed fatty acids configured with K;Cr,O; (Tables 12—17).
Some of o0il, applied in oil tanning, are fixed in the skin for 6 days, and a large
portion of them exists free during that period. A certain portion of the free oil
exists to act as tanning agent in the following period of tanning (Table 11).

i ) Combination tanning of oil and formaline shifts Ts of its product to a wide range

corresponding to the tanning agent applied in the last tanning.  This fact is,
however, observed in the case of dry skin being treated with mixed fatty acids
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in a dry condition (Tables 18 and 19).
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Table 1. Products’ Ts, resulted with the different concentration of mixed Fa’cty acids from sardine
oil. (in dry cold state).

T ‘ Ts (°C)
No- 1 mning Date 21— |22 i 6 jo— 1— [6— 13— [22— 3—

agents \ Oct. Oct. Cct. Oct. Oct. Nov. Nov. Nov. Nov. Dec.
| Mixed jijg (o, | 2.5 | 25| 52.4| 514 | BL.7| 5L.5| 51.5| 49.5| 48.4 | 47.3
2 | 10% | 52.5| 52.5| 48.5 | 48 46.2 | 44 40.8 | 44.1| 41.3| 42.5
3 7 259, | 52.5 | 52.6| 46.7 | 45.7 | 45.5| 42.6 | 40.9 | 40.6 | 39.5 | 40.5
4 | Petroleum 52.5| 52.5| 53.0| 52.5| 52.5| 52.5 | 52.6| &l 52 51.7
5 | Liecithine (crude)| 52.5 | 52.6 | 51.8 | 51.6 | 48.5| 48.8 | 45.5 | 45.5 | 44 43

The samples are the salted and dryed shark skins. These are tanned with new tanring agents every
day. Tanning agents are used in petroleum solution.
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Table 2. Products’ Ts, resultsd with verious tanning methods. (soaking in water).

Neo. Date Skin Process Tanning ageut |Ts(°C) References
2 —July —58| Ox hide Cod liver oil 52.0 | The sample is the inner
10 part layer of the hide, and
3 Fatting—dry Acetone 45 | 51.7 salted, not dryed.
6 4 Fatting—dry Petroleum 45 # 51.5
5 ‘ Fatting—dry
T Soaked in running )
7 water overnight %.0
2 —July—58! Shark skin ” ) 51.9 The sample is salted,
| not dryed.
3 Fatting—dry 49.8
7 | 4 Fatting—dry 49.7
5 Fatting—dry
e T Soaked in running ,
7 water overnight 51.8
2 —July—58] Ox hide Mixed fatty 52.0 | The sample is the inner
R — acids layer of the hide, and
3 Fatting—dry from cod 51.5 | salted, not dryed.
5 B e P liveroil 10
k 4 atting— 2.
ey Acetone 45 52.2
5 Fatting—dry Petroleum 45
Soaked in running )
7 water overnight 57.8
2 —July—58| Shark skin ” 51.9 | The sample is salted,
— not dryed.
3 Fatting—dry 49 .7
9|4 Fatting—dry 49 .4
5 Fatting—dry i
T \ !’ o .
" Socked in running 50.7

water overnight
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Table 3. Products’ Ts, resulted with the various tanning methods. (in rainy season)

No 10 11 12 13
Ts(°C) Process
Date Process Cod Fatty Fatty Cod
liver oil acids acids | liver oil
24—June—58 Fatting—Air dry Eatting—Dry in wet warm air
25 Fatting—Air dry 22.5 52.3 52.4 52.2 |~atting—Dry in wet warm air
26 Fatting—Air dry 33.3 54 55 54 Fatting—Dry in wet warm air
27 Fatting—Air dry 55.8 56.5 57.9 57 Fatting—Dry in wet warm air
(set aside, rainy) (set aside)
30 Fatting—Air dry 57 .4 57.1 58.6 59 Fatting—Air dry
(set aside) (set aside)
2 —July (set aside) 53 58.3 58.5 58.9 (set aside)
3 Soakirzsati:r r(l).l\;);i:igght 605 60 59 7 61.8 Soaking in running \A(/)it;;ight
Shart skin, salted: its Ts=52.2°C Fatty acids—mixed fatty acids from cod liver oil.
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Table 4. Products’ Ts, resultad with various tanning methods. (in summer)

No. Date Skin Tanning agent Ts(°C)
26—Aug.—58 Shark skin, salted and dryed Mixed F?f‘typeifj:um 49.0
27 46
14
28 44
29 44
26—Aug.—58 Shart skin, refreshd from ” 49
salted one
27 50.8
15
28 52.0
29 48.1
26—Aug.—58 | gLk okin, calted p 49
27 49.2
28 52
29 ' 43.5
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26—Aug.—58 Ox hide, refreshed ” °1-5

o7 53.2
16

o8 54

29 56.2

26—Aug.—58 | Spak ckin, salted and dried | Mixed Fatty acids *

in acetone

o7 47.2
17

28 44 .1

29 46.1

@?ﬁ'A‘@i Ox hdie, salted ” o1

o7 56.5
18

28 58.1

59 56.9

26-—Aug.—E8 Ox hide, refreshed 4 5.5

o7 55
19

o8 57.2

29 60.9

26—Aug.—58 ” Sardine oil 5L.5

o7 54
20 -

8 56

29 50.3

26—Aug.—58 Shark skin, refreshed ” i

o7 52
21

o8 51.8

29 56.7
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Table 5. Products’ Ts, resulted with various tsnning methods. (in autumn).

No. ‘ Date Skin Tanning agent Ts(°C) References
Mf__gt'_% Dog skin, raw 61.3 Sardine oil;
13 Sardine oil L.V, =176.2
: 62.5 A.V.=8.0~8.1

22 16 62.2

2 62.2

27 59.2

10—Oct.—58 ” Mixed fatty acids Mixed fatty acids are

13 in petroleum 61 7 obtained from sardine oil;

) 1.V.=182.1

23 6 61.5 AV.=187.1

20 57.5

27 56.2

_1040@‘:‘58 ” Mixed fatty acids 62.3
in acetone

13 61.3
24 16 58.3

20 57.3

27 55.4

10—0Oct.—58 Dog skin salted Mixed fatty acids 62.3

and dried in petrojeum

13 62.4
25 16 61.0

20 59.5

27 55.3

10—Oct.—58 ” Mixed fatty acids

in acetone

13 62.4
2% |16 61.9

20 59.3

27 55.5
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‘-IO—Oct.—>58 ” Sardine oil
13 62 .4
27 | 1 62.2
20 59.5
27 54.3
10—0Oct.—58 Shank skin, Sardine oil 51.4
refreshed from B
13 salted and dried 51.5
28 16 51.3
20 54..2
27 49 .2
10—0Oct.—58 ” Mixed fatty acids 51.4
in petroleum o
13 51.5
29 16 51.8
20 52.0
27 49.2
10—Oct.—58 ” Mixed fatty acids 51.4
T in acetone
13 48
0 |1 46.7
20 46 .5
27 47 .8
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Table 6. Products’ Ts, resulted with various tanning methods. (in winter)
No. Date Skin Tanning agent Ts(°C) References
5—Nov.—57 Dog skin, Sardine oil 63.0
refreshed from in acetone
6 salted and dried 64.7
ones
10 63.4
31
13 60.2
18 58.2
24 57.7
5—Nov.—57 7 Sardine oil in 63.0
T alcchole and ether
6 66.1
10 65.0
32
13 59.5
18 59.6
24 59
5—Nov.—57 ” Sardine oil 63.0
in petroleum
6 64
10 62.7
33
13 59.6
18 59.2
24 58
5—Nov.—57 ” Sardine oil 63.0
6 63.6
10 63.9
34
13 60.5
18 58.6
24 56.4
5—Nov.—57 Dog skin, Sardine oil 63.0.
______ T salted and in acetone
6 dried 62.0
10 58.8
35
13 57.6
18 56.6
24 56.5
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5—Nov.—57 ” Sardine oil in 63.0
alcohol and ether
6 62.5
10 59.1
36
2 59.5
8 60.3
o4 59.2
5—Nov.—57 ” Sardine oil 63.0
. e in petroleum 595
10 56.1
37
3 55.1
15 56 .4
o1 57.3
5——Nov.—5i P Sardine oil 63.0
o 62.2
o 59.5
38 N
3 59.5
8 61.5
o4 60.7
5—Nov.—57 ” Sardine oil 63.0
6—* in acetone 61.5
0 64.0 Soaked in water
39 —
13 63.8
15 61.0
s 59.2
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Tsble 7. Products’ Ts, resulted with various tanning methods. (warming & wetting)

Ts(°C)
No.
Date Process 40 41 42
Sérdine oil $ardine oil Sardine oil Tanning
in acetone | in petroleum agent
8—Jan.—58| (Dog skin, raw) 61.0 61.0 61.0
9 Fatting—Dry in warm(30°C), )
wet air
9~10 —Soaking in water (30°C) —Fatting
10~12 —Soaking in wate‘rig?)ev;(t:)air?gé)‘;c) 66.5 67.0 665
13~16 —Soaking in running water
~16 —Air dry 69.0 69.0 70.0
~17 —Dry in air (30°C) *“Svcj:‘;;’:%s(")”a o 70.5 70.5 71.5
~20 —Air dry
~23 —Soaking in water (30°C) 70.0 70.0 71.0
43 44 45 No.
~9 Fatting—Airdry
9~10 —Soaking in water(30°C) —Fatting
~12 —Soaking in water (30°C) —Air dry 64.0 66.0 65.0
~13~16 | —Sosking in water (30°C) 66.5 70.0 98.0
~16 —Air dry
~17 —Air dry
~19 —Soaking in water 68.5 70.5 69.0
~20 —Air dry
~23 —Air dry - 69.5 70.5 70.5
46 47 48 No.
~9 Fatting—Air dry
9~10 —
10~12 —Airdry 63.5 62.0 63.5
13~16 —_ N 61.0 60.0 61.0
16~19 —_ /7 61.0 59 61.0
~23 — 7 61.0 59 60.5
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Table 8. Products’ Ts, resultad with various tanning mathods. (warming to 36°C).

Ts(°C)
No.
Date Process 49 50 51
Sardine oil | Sardine oil . ., | Tanning
. . Sardine oil
In acetone in petro|eum ] agent
11—Nov.—58| (Dogskin, refreshed) 61.0 61.0 61.0
—12 Fatting—Dry in warm(SO~36°C)- 55 0 58‘8 61.5
air ’ ’ .
~15 —  # 49.0 50.6 57.5
~17 —Dry in warm air 49.0 47.0 54.0
52 53 54 No.
11—Nov.—58|  Fatting—Air dry
~12 — /7 59.7 62.2 62.2
—Soaking in water—Air dry :
~15 Y Eatting 58.8 63.7 64.0
~17 —Soaking in water—Air dry 61.0 63.5 64.5
55 56 57 No.
11—Nov.—58 Fatting—Air dry
~12 — 7 ) 61.5 52.5 58.6
~15 — 7 62.5 61.5 58.7
~17 —Air dry 59.5 59.5 59.0
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Table 9. Products’ Ts, resulted with various tanning methods. (warming to 40°C)

Ts(°C)
No.
Date Process 58 59 60
Sardine oil | Sardine oil . . Tanning
; . Sardine oil
i In acetone In pe’croleurﬂ agent
2 —Dec.—58]  (Dog skin, refreshed) 61.0 61.0 61.0
2~3 Fatting—Air dry 62.6 63.0 62.7
~—Soating in water—Air dry
4~5 Y Fatting 63.0 63.3 63.8
~8 (set aside) 60.8 60.4 61.9
61 62 63 No.
2 —Dec.—58| Fatting—Air dry ;
~3 —Fatting—Air dry 63.5 60.7 62.0
~5 ~—Fatting—Air dry 63.5 60.5 62.5
~8 (set aside) 62.0 57.0 61.0
64 65 66 No.
2 —Dsc.—58| Fatting—Dry in air(40°C) 52.0 52.1 56.0
~5 —Fatting—Dry in air(40°C) 43.3 43 .4 47.3
6~38 —(set aside) 41.1 42.5 44.8
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Table 10. Products’ Ts, recultd with various tanning methods. (warm wetling iardry)

Ts(°C)
No.
Date Process 67 68 69
Sardine oil | Sardine oil . | Tanning
; - Sardine oil
in acetone | In petrolaurn agent
24—June—58 (Dog skin, raw) 61.5 61.5 61.5
24~26 Fatting—Dry in wet air (40°C)
. —Soaking in water (30°C)
30 S et air (40°C) 66.5 67.0 66.5
~31 ” 69.5 69.0 70.0
~1—Aug. | —Soaking in water 70.5 70.5 71.5
~2 —Air dry 70.0 70.0 71.0
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i 70 71 72 No
Fatting—Air dry-—Soaking in
24~26 water (30°C)
. —Fatting—Air cry—Soaking in
30 water (30°C) 64.0 66.0 65.0
~31 —Air dry—Soaking in water (30°C) 66.5 70.0 68.0
~i—Aug. -—Soaking in water 68.5 70.5 69.0
~2 —Air dry 69.5 70.5 70.5
73 74 75 No.
24~26 Fatting—Air dry
~30 —Fatting—Air dry 63.5 62.0 63.5
~31  (set aside) 61.0 60.0 61.0
~1—Aug. | (set aside) 61.0 59.0 61.0
~2 (set aside) 61.0 59.0 60.5

TR T 5 & AMERRETH 2DWEE 2RO 2 & 20—FO 1% LRABEPED Th 5. €DOZHIM
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Table 11. Products! Ts, resulted by disolving out their free fat.

No. 76 77 78
Ts(°C)
Process
Date Fat removed by
Controll
Acetone Ether
24—Feb. —57 49 48.5 47
26— Treated with warm water 52.5 46.5 47
31— Set aside 53.5 46.5 47
23— Original skin 55.5 55.5 55.5

sardine oil is used.
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2 ¢ R & OIS ESICR 2ERENTH D, £0HO (RKE) kb Ts OERELAL
5%, BH C OB & D WERRO Ts i3 FRUBESO ZURE (=—70) PETFE (T2 b—v)
T, BICZOBOMBEIC X O WFHRNE A UVRERITEOEETH 5,
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C OB PHE I NI IETIT b BRI E L ST AN R B LEL S OVRET L L BRI IOTH
75 o RETCHE RS IR E OB BV RS & 52 % AAEDS %‘bh@THLHEbno %o AT AT BRI
BT T AHICIEMORE2ETLC L EEIND

Rz DO BLZIT N TR IARITE Do

(12) B/ OABEH Y DTHE

W LI TR KoCroO7 MR MAT AL, F0HEELD Ts 2B EHEELY 5T LIZAR
FRAHRELICATH D, COERERL TH L EMEERIES THRIIBECE L., TOEEMORE
RIS T 2 VLD S 0 — AR, BRI Mk L TETORE 2T 70,
(1) B2 = AR AV IOERE

AT Y DEBUNBSIEER 2 UTHESICBBYUD I A HOMEZREL, CNZ/MEE (M 3mm
Esem) UTEREED KeCroOf WIKBEHETHC &—FICLUT (18h) HBEEARTCIHL TLD Ts 2§

BT, COMBIZREDED

Table 12. Ts, effected by scaking in the different concentration of KyCrsOr.

No. 1 2 3 4 5
| -
KoCraOn% 0 0.1 0.5 1.0 5
Ts(°C) 48.5 53.5 61.5 63.5 72.5
Original shark skin Ts=50.5°C

Soaking times = 18h
Fatted shark skin Ts=48.5°C

Fatted shark skin’s dimension=230mm x 3mm x 1 ,5mm (samples)

CORSEZ R D EEZRED Ts OFRBLBERTH D, COEBRIIHZOTRIIBE —~TD b £OMDML
ML B—Td b,
FWMEC L AHEO Ts O PR 0% OM X EBEICRTSEE5°C, 5%Tl
b,
(1) BEEE
EﬁDA@ﬁ9M®F

I 24°C RS LD

2 5%E L, A—OMEOBE—EED b O2RE (BIEBIEMT) LU, £0

R 222 T Ts 2HE LT,
Table 13. Ts, eFFe‘cted by the timss of soaking in KyCraOs solution( 5 %).
No. 6 7 8 9 10 11 12
Soahnaifimes 0 2.5 6.5 24 27 48 9%
Ts(°C) 48.5 67.5 69.5 76.5 78.5 82.5 88.5
Original shark skin Ts=50.3°C
Fatted shark skin Ts=48.5 ‘C
Sample dimension=30%3x% 1.5 (mm)
CORMER RS EBERBPE B2 HT Ts &L -Tna,
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Table 14. Ts, effected by its dimension and times for soaking various fatted skins.

No. 13 14 15 16
Te-— . SoakingTimes (hour)

Tanned with e 47 18 47 71
Mixed fatty acids 85.5 73.5 78.5 84.5
Sardine oil 76.5 65.5 6.5 76.5
Oleic acid 66.5 61.5 61.5 64.5
Stearic acid 56.5 60.5 63.5

. . Small piece
Dimension 2% 1.5% 30 (mm) Large piece 50%x 1.5x40 {mm)

Original shark skin Ts=50.5°C

CORER RS & MEZORIONZ VA AE DL ) ERMT Ts BERLU TV, BIL/INT OA7HE
ERFOTIBSEBED § ORI EEERZRL TN,
L EANCE B & R OB BOBRENE TS, b4 7 v MBESIRIERO § OBRRKTAT 7
) UBD L OWRIETH D, X DOIEFIZZ0MFIOAE DT E—F L T b,
(V) 7w Urho Ts w45 KeCroOr OF)ER
W72 o) U AR 2 O MF TR Z Ol O@% Ts K KeCroOr ¥R LITMEL Iz Ts 2R2HE
UTHATIZ,

Table 15. Ts, observed in progressive stages of oil tanning process.

No. 17
Date [22—June—59| 25—June 30—June 9—July 15—July 27—July 8—Aug.
i —Soaking —Airdry '
Drocess Seleed, dry' ch'tt“n.g —Dry by . |—Dry by wet| —Fatting —Dry by . —Dry by .
shark skin —Air dry wet air] _. Aird wet air wet air
7 air —Airdry

‘”d:r‘y 49.5 47.5 48.5 56.5 49.5 50.5 53.5
Ts Treated

Cra O~ 64.5 69.5 76.5

5%

Dimension of the samples treated with KaCraOr sol. 2% 1.5%x30 mm
Soaking times ---18 hours
Tanning agents---Mixed fatty acids from sardine oil.

CORBERRD L, FOMEEOMED Ts ik KoCryOr (BB § o3z 0@HE Ts X HEITE, C
DO EIMOEREB—HIERL TV D, FUTERINDICEEWED ERETH 5, WED EFAER
7 HISEWCRT 15°C, 27A19°C, 8 A 8 A TI323°C &72 - T D2 UNEICIE T DZEPAR LR
S TiNb,

(V) # KaoCr:O7 W& —EHREL IZERIEDMH

AT R Y oCroOs WITH—EFHEOBBICHEML 10280 KoCraOr WICHTRNO B 2 MR E

LTENED Ts ORE2EELT,
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Table 16. Ts, occurred in the soaking procsse with new KsCraQO#« solution and its resudual.

No. 18 19 20 21 22 23
] . .- ‘ Resudual solution from the new(5%)
. f solution New solution (5 % KaCrzO1) solution used for soaking fatrad skins
Soaking
times (h) 0 18 18 0 6.5 96
Ts(°C) 50.5 55.5 . 57.5 50.5 54.5 71.5
Sort of skins Salted dry skin Fatted skin Salted dry skin (shark)

COR#ER#H B & RS,

T AT 2R KoCr207 WFRICREB UL A OBEICENTNTTE2D Ts X 5°CERL TS, ChE
OB TR 2R TSV, HTHACESOMENEAL T EETH b, COHMRITL S b0
BUSMOERIT X 5 & D2RH S s, NME R FRCABEEEL I ORENIDE 2 CEVITE Y
AR

AT R EAIR (R R L 72 KoCraoOr 1B 1osEBEL Iz 3 DR ZD Ts=71.5°C T
TaD Ts £921°C ERU TS, COCEIZMBEEE Y v 885 U ¥ & 2B L) 5 & Z0KEEET
WIS UBEN DD BMESERLIIC EB2RTEDEFZALND, ENTROERZ1TI2,

(D 4 9 HOBEEWHREE Y v 2185 Y K E ORISK

10% KoCreO7 R E 4 7 U IOBEAIEEE & 2 ALK Y 7 2 2 ICENELKAERZ  (Jul. —1959) 208
MfT72. CDORM % B0 3HE (1500 rev/m : 30 m) U T & DIEERD HHAGHS & MO KERES % 0003 5,
PR OFALENS EIEH 2 D TREUB RO 5, COORIMIEKEE TS, COZEOW R LT
Y AT RN TED Ts 2HEL 2,

Table 17. Ts, effectad by the 3 parts of botutions, which restlted from KsCrsOy; solution reacted
by air blow with mixed fatty acids.

No. 24 25 26 27
Tanning solution Oily part Aquecus part Emulsion ext. 595KaCrsOr
0 50.5 50.5 50.5 50.5
Te(ecy | Teming 24 47.5 70.5 50.5 55.5
times (h) 72 lowerch?_O 78.5 47.5
9% .. 82.5

Oily part---Seperated from the reacted solution by centrifuge(rev/m 1.500, 30m).

Aqueous part-«- ”
Emulsion extract---Extracted by pstroleum from the resudual emulsion of the sbove saparation.

Lo RA E, HEED Ts ZisMuE X DETL, AL S 2O M % R 72O K R L
Hitk >z Ts UL EREULD TN,

COLEIZIEHME S E 7 v I8N U X DOFISIC X - TERAU T2 KER ST UEETIO & 2B D HIE .
CEBRTIDTHAI) WETIWEE 70 2B 7 )V OEBIC L > TR UBENEELIZ O TH - THER
BROEEIC L 25D TRNEEZELLNS,

AEB TR Ts ERICIUVAIREN T DD, L LIlEATH > THE EFEESL T S iliiEd
KoCr20r L ORKIC LD BEBUIERZ T2 EPRIISHETHA 5,

— 80 —



WMok o» UL 3o K OF OHoo 81
UERDOOEBRBEPSFZL & AREMAEROEHL ML, KoCraOr 2D LICHAT % & 2D#Iul
DD UIRTFEL TNACEBBHIZBEIN, FUTTS50RBEIZI00 %IGENE 3BA LN S,
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Table 18. Ts, changes where shark skin is Table 19. Ts, changes where shark skin is
tanned by formaline and followed with tanned by mixed fatty acids and
mixed fatty acids. followed with formaline.

Tanning Tanning
Ts(°C) Ts(®°C)
Agent: Duration Agent Duration (day)
1 day 75 Mixed fatty acids 8 39.5
Formaline
4 77.5 (Soaking in water) 1 34.5
6 77.5 1 49
1 74.5 Formaline 3 55
Mixed fatty acids
8 63 13 63.5
17 57 original skin’s Ts=50.5°C

original skin’s Ts=50.5°C

LOBEERS Exv= Y VBT L - T Ts 2 FRLU ZOHOIENBULEIC > TE T 5, DD
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