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Considerations on Oil Tanning
By

Shigetada TaNmmura, Tadashi Uepa and Jagors MaTsuzawa

In this work we have considered oil tanning basing it on point of shrinkage

temperature mainly treating shark skin. The results are as follows:

1)

2)

3)

The shrinkage temperature of shark skin varies with its spieces, but in the
same species. It does not vary, if the skin is processed by its drying, salting
or pickling (Table 1.). .

As for Tanning:

The skin is gradually tanned by simply dipping it in oil, for the shrinkage
temperature of the dipped samples becomes higher gradually as the tanning
time prolongs. (Table 2.)

Oil tanning heightens the shrinkage temperature of tanned one to 9—10°C
higher than that of raw skin (Table 2,8.).The oil tanned samples, if processed
preliminary with formaline, do not heighten, but hold or decrease the shrin-
kage temperature.

As for oils:

Shrinkage temp. of the samples tanned by sardine oil, skipper oil, whale

oil and mekajiki (a kind of tuna) oil is higher in the order given above
(Table 10.).

We have made an experiment on tanning by means of refined whale oil,
hardened one, sulphonated one and one with its fatty acid, the sample tanned
by refined oil is a little higher than the one by original oil, no change of
the temperature by hardened oil, the one by sulphonated oil is a little lower,
the one by original oil with fatty acid is much lower: and the one by fatty
acid is the lowest. The same tendency is seen in the experiment by means of
transformed skipper oils.

The samples tanned by blown skipper oil decrease the shrinkage temp. of
its original skin (Table 10.).

Fatty acids are rappidly absorbed by the skin (Table 11.), but tanning
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with fatty acid from animal or vegetable oil decrease the shrinkage tem-
perature of its original skin (Table 10).
4) As for tanning technique:

To apply fish oil directly to raw shark skin often makes the skin dry to
stiff when the oiled skin is exposed to air. To raw skin, emulsified oil by
water is good for tanninig (Table 5.). To salted skin many various kinds
of oil can be easily used for tanning and preliminary drying of skin is
unnecessary (Table 6.).

When oiled skin (tanned partially) is processed with formalin, its shrin-
kage temp. is 63°C, but when it contains much moisture it may shrink at 45°C

(Table 7.). But dried oil skin endures 60°C in dry heat (Table 7.).

Heating dried oil skin does not heighten its shrinkage temp. of the
tanned one (Table 8.) but wetting the skin heightens the temp {Table 7.).

The samples even if dried by the sun or by air, and exposed to ultra

violet ray will have little or no effect on their shrinkage temperature.
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Table 1. Shrinkage temperature of skins.

\

N | S:r:‘i;jka(gé(?:) l Skin
; i 48.0 Kuro shark, raw
E 2 47.5 | 7, salted
| 3 52.0 # , shagreen dissolved off by HJ, tanned slightly with formaline
. 4 ‘ 52.5 i 7, shagreen dissolved off by HCI, tanned slightly with formaline, and salted
5 69.8 : # , shagreen dissolved off by HCI, tanned heavily with formaline '
L6 44.8 ‘ # , Thick skin adjacent dorsalfin shagreen dissolved off by HCI
7 : 50.5 . Blue shark, Dorsal skin, raw <
8 56.4 ‘ s, Thick tail skin, raw :
L9 51.0 # , Dorsal skin, raw Shagreen dissolved off by HCI 5
i He 51.4 : 7, Belly skin, raw Shagreen dissolved off by HCI
; 11 63.0 # , Shagreen dissolved off by HCI, tanned heavily with formaline

[2 ¢ 54.0~57.0 ' Yap shark, raw
P13  54,0~56.5 # . dried
14 55.3 : # , salted
15 55.0 # , grain side
[ 16, 54.8 # , meat side |
% 53, 0~54.0 Ox hide, meat side, slightly limed and dried i
! : ‘ <
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Fig. 4. Shark skin, raw. Fig. 5. Shark skin, dry.
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Fig. 6, Shark skin, salted. Fig. 7. Shark skin, tanned with refined whale oil,
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Table 2. Development of shrinkage temperature during the

oil tanning.

\\\ Shrinkage temperature IR R it 1 $ B 4 - o
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Time & i 2 3 OERALA LI I5E FICiR
0 52.5~54.0 ” ” 7 DIFOFINTIR T2 KD T
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i 56.5 56.5 55.0 B LT DTHBo Hid No.
o w0 o7 T 2 GO OBE RS D
22 - 61.0 42.5 N )
29 — 62.0 - N, HoEROZLELL
36 — 62.5 — b EALDEINCET L T 5
44 — 64.0 - Loo&EE s, A1 ERH
50 - 65.5 - LA O — % B
56 — 64.0 — s ey .
o B S B TPREEE 2 LT, TD
) B3 40 D 3 AR
Tanning oil Skipper oil ” Mackerel oil A3 2 ROMLBR LS
Tanning Usual method | Dipped in oil, . LT50H Bizid 65.5°C 2R
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e | o orine Utzo 4451256 H HI21264.0
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Table 3. Dehydrating.

Dehydrating Shrinkage
No. :
Tanning period Dehydrating Gil Skin temp.
Deprived moisture off by tapping | . .
4 May 7~16 the skin with anhydrous NazSO, Whale oil Blue shark, raw 56.4
5 ” ” ” ” V4 56.5
6 May 10~15 ” with Japanese clay ” Kuro shark, raw 47.3
7 ” 4 7" 174 ” ) 47 .4
8 ” #” with anhydrous NaaSOy ” /" 52.3
9 ” ” 7" 4 ” 52.0
10 May 15~28 " ” Sardine oil | Yaji shark, salted 55.0
11 ” ” 7 ” Y 54.5
12 7" ” ” ” ” 54.8
13 s 7 " 4 .// 54.5
. Kuro shack,

t4 May 10~15 v ” 7 formaline tanned 62.0
15 ” ” ” " " 61.4

%@%K&%%i@@%ﬁmﬁ%bfﬁt@&mo%,Mﬁm R HEL RS 3 o

Table 4. Wetting in the progress of tanning.

it

Tanning process Sample wt, :: Tanning process Sample wt.
Process Period No.15 | No. 16: Process Period No.17 | No. 18
- May 15 " 10,0 10,0 ;‘; — — 10.0 | 10.0
Drying May 15—17 5.7 | 5.5 Drying May 15~17 5.6 | 5.7
Oiling May 17-—20 9.0 9.4 Oiling May 17~20 8.4 8.3

: i
Drying May 20 10h~15h 8.7 1 9.4} Drying May 20, 10h~ 15h 8.0 | 8.0

- i i

Wetting May 20,15h~21,10h| 10.7 | 10.0 i Wetting May 20, 158h~~21,10h] 9.9 { 9.9
Drying —20, 10h~22, 10h 7.4 .2 i Drying —21,10h~26, 10h 7.41 7.6

Qiling —22, 10h~23, 10h 9.2 .0

Drying —23, 10h~26, 10h
Shrinkage temp. 58.0 | 58.1 ‘ 59.4 | 58.5
Tanning process Sample wt.
BOHTH %o ; Process Period No.19 | No.20
72‘47“‘%65&@&/%@?% i3 51.0°C Th ";""“(")"O' Ao o

— — i 1
A 4, R 5 i

55> 56 No. 4, BTRI5°C LA L, Drying May 15~17 5.7 7.7
aF xR (No. 6, 7)) WD TIIRERE Oiling May 17~20 8.6 | 8.3
BT (No.8, 9) TR TIE4°C R L, Drying May 20,10h~26,10h| 8.7 | 8.0
R OBEIIRA CRBEOES RL T Shrinkage temp. 56.5 | 56.4

Whe ZuF ADRIT ) VIVEEOES Samples---Yaji shark skin, salted
12 (No. 1 15) 7 ~8°C FREL T1 5% Tanning oil---Sardine oil
BHYaicc @%@Eﬁbk{f RIS OTRBIE 2B E 5
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Table 5. Surfactants.

No. | Sample [ Surfactant for tanning i Shrinkage temp.
21 1 Blue shark, raw i Lecithine + water f 53.5
22 | ” ‘ ” l 53.7
0 B vy o Clasthine e,y
24 % | ” | 53.5
25 " Whale oil emulsified with soapless soap 55,9
2 | ” " ‘ 56.3
27 ” ‘ Lecithine in petroleum 53.0
28 ” #” 52.8
29 Blue shark, saltad Sulphonated whale oil 48.9
30 ” ” ; 49.9
31 7 Whale oil (control) 53.5
32 7 ” . K 54.2
33 Kuro shark, formaline tanned | Lecithine -+ water 68.9
34 " ” ! &62.5
35 ” ' Whale oil emulsified with socapless 1 67.0
36 ” ” | 69.5
37 ” Lecithine in petroleum ; 65.7
38 3 ” | " ; 65.6
39 | ” I Sulphonated whale oil ‘ 66.5
40 ! ” ' " ‘ 68.2
41 ‘ ” | Whale oil {control) 1 66.4
42 i 5 7 \ 65.0 |

SR U 77 SR v 5 0 A B2 Ry R i ST A 35k No. 29, 300 BRI I BLE 2 REED 2
NI OIIEN, 2 OO TR ENERE 2 LR S8 TVWa, 20y —T 12y — 7Kl
TRAL L 72 RS 6°C 2 EH TREZRL T b ik (No.29, 30) KL ¥
Al ommESS (No 27, 28) YRR O (No. 31, 32) X hHB,

$wvuy%@&mﬁ?é@%uv—ivx/~7A%M%ﬁ&mL%VVﬁyﬁ%&t@
FRELTH D, MITENERES FRE LD TS, 20OML YT ARV EETD 5,

Lo F L OBEI AR L TiRAIILLIZ D (No.21, 22) & AMED d D (No.27,
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Table 6. Drying

Tanning process Sample wt., Tanning process ; Sample wt.
Process Period No.43 | No.44 Process Period ! 'No.45 | No.46
- — 10.0 | 10.0 — — 10.0 | 10.0
Drying May 20, 11h~21,8h 7.8 7.5 | Drying May 20, 11h~15h 8.2 8.6
Oiling 21,8h~21,9h 10.2 | 10.0 | Oiling 20,15h~21,9h | 10.5 | 10.8
Drying 21,9h~13h 8.9 ] 10.1 Drying 21,9h~13h 10.3 | 10.7
Oiling 21, 13h~22,9h 11.7 1 12.3 | Oiling 21, 13h~22,9h 11,7 | 12.3
Drying 22,9h~ 23,9h 10.7 | 11.5 || Drying 22,9h~23,9h 10.8 | 11.3
Oiling 23,9h~24,11h 12.6 | 13.6 || Oiling 23.9h~24,11h 12.7 | 13.0
i
Shrinkage temp. '56.0 | 56.5 { 56,5 | 57.4 |
; Tanning process Sample wt.
i
I
(8) mlEiE+FomE f Process Period No.47 | No.48
BALrh DR 2 MR T 2 C LB L5 | — — 10.0 | 10.0
! . i
NTDe D2 SR T h bkl b R | Drying
S Ao - QOili ~ h .
BIEELE U THh b, R LT Dllmg May 20,1;5 2:‘,9 | 11.1 ] 10.0
. i rying 21,%9h~13 -1 10,6 | 10.5
ol AT F 5 7 > ;

RO L5 TR E S 25D Oiling 21,13h~22,9h | 12.0 | 12.3
BREUIZ. CORMIZEBT RDED TH Drying 22,9h~23,9h | 10.4 | 10.5 |
o Oiling 23,9h~24,11h | 13.4 | 12.8
ﬂﬁ%@%kﬁiw ~T29%T TR Pren

0 L’ "" - s &\)—.77 4 i !

Wﬁ@&/‘j I 167 r DEREEIT I\IO'ST’ Sample---Yaji shark skin. salted.

BHiﬁwtk- CeRfiL, HEADDEEEL T Oil---Sardine oil.

Wite THNRHEIRL 1287 45°C 2R 1L 1o,

ME 2 b TEORBIIEEIC L s U THEICEEIT S 2 (VERE Jf R LT, COBiER R
J(j HK61.4~61.61Tx L56.5~59.6TH2T, WREDE L OOIUEEEN S Bk
%D b O bEEEE PR, RS2 THIITZ2DIGERENEN . HBEEIHHX L b

$ﬁémﬁm Bt COFEERMWMEIEOE Vv~ ) L TBEOEAS T b SKED 2R
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Table 7. Warming

Sample wt. ' Shrinkage

Neo. Exposed to ultra red ray Remarks

May 8 ! May 14 temp,
49 10.0 5.9 | 16m 59.6 Tanning period---May 8~21
50 10.0 6.4 ” 59.0 Sample---Shark skin, tanned
51 10.0 7.0 # partially coaguleted at 45°C 56.5 heavily with formalin
52 10.0 7.0 # partially coagulated at 45°C 57.0 Tanning oil---Sardine oil
53 10.0 7.2 ” 57.5
54 10.0 6.4 | None (control) 61.4
55 10.0 6.4 v or ) 61.6

CHHEMTRZ TS C EREIZARTHA2HELRTHEDTH A 5,

WIDBIEHEZ Thbdo bEDEFAF ADFRILT Y ULBFZIE 63.0°C THY THULE»
BTLDTh Do 7DV ILER CHEP45°C TENMERZ D T b, TOEEIINRI
Ih, D77 REEE LY 3 YEDEREBEL L T VSERAES VTS 5

Table 8, Heating (9) shfEsEB o nE

Exposed to heat Shrinkage COEBITNTERED K

No.
Date Temp. | Time temp. I 4 v —% AN EEORERITE
56 June 5 | 35~42 th . RE R & CBRROEL 2 {E2T
I 35~44 | 2 57.0°C TRIRE 2 & A5 I L 21
57j 40~45 | 3 N7 4y —HRIAEE VR
L 5 |50 6 56.5 KEEWE R LTl (No 5%t 6

17 | 60 5 ’

Jwe 5 | 35—gz | 2 A7 ADHFHIC#NEEZL
58} ( O I 1o) ChBDRERESED
59 ) 40 6 Shrci]nkedi during Yo

50 6 56.5 sundrying on 200 O 5 47, IE
o : \_,L:me.y; (46°C) %[@60 CSH%FEﬁODﬁH;xE&Q&EE%
2D Th %034 BB %

June 5 35~42 1 _ " N .
60) iois | 3 56.0 U0 d DEL L 2 ORDURE
o ‘0 6 1 1356.5°C LRI N B HE

60 2 56.5 ERQ i?ﬂﬂ%‘éﬂ’z’i’ﬁhmﬂ (ﬁ”?ﬁ“)
o Junei‘i Zg~42 j . LT b 85 B T
NI N & CZIZ.)O
63 7 i i 56.5 R No. 591345° C THWKE >
64 Not heated (control) 57.5 AL 60°C WD 6 FRENT B2
65 " 55.5 Naet L Tunig, ChidsE
Manufacturing period---June 5~17 BOGBRBEILLI8DTH S,
Sample---Kuro shark skin, salted K5 4% —HTIZ 60°C T
Tanning oil---Skipper oil y N » o e
L Z, BESPTH56.5°CTIN

Heating---In drier with electric coil.

HET A O & E E RO
EBRERTAEDTHS 90 COBFIEZLOERPITHLONIATD b0



W olE B #® % 0o & 75

s o 2R OBINKEREIZ47.5°CTHh 5. TORBGLD ZNI356.5°C Th b, BELT X
Ofﬁgc@i%Pth@LbéoC@ﬁ

WBEHITNETHA 9, Table 9, Drying method
; '(10) % %I 5 & o No. Drying method tfﬁ;i'r&laacgce)
RHFREBE & L TaT, EIR
TEBIVESEACST, HERAKES 66 | bried by sun 5.5
1 e e e 7 57.0
<@Hfﬁﬁﬁﬁ%btom%®ﬁ%ﬁﬁﬁ © S
63 | Dried by air in the room 55.5
420C, '{&%‘&izll‘oc"ci)of:o C @/%tﬁg 69 ” 550

9 FD W< 0iE DIAERE i%l/b}’?fﬁ> ) )
Manufucturing period---May 21~June 1

5Nz, Sample---Shark skin, salted
Tanning oil---Skipper oil

D % 4 4 B 5

CORBTREN 2 MERIT, T OMBITRIGR AN U LTS
zD

PRI, CORREIZEINE
DEY ThHhb, BIGHEH 4 HHE (EREEB2ER) 1THATY, =2

BRI Tz 0, g,

Table 10, Ultra violet ray

No. | Time, exposed to the ray | Shrinkage Remarks

. o Temp. The sample is sxposed to the ray evary every after
70 4 deys=32 h 55.2 the milling wth oil.
-7t 7" 55.4 "

72 2 days=16 h 55.0 The sample is exposed to the ray after 1st and 2 nd

: milling.

73 " 55,4 ” _

74 None (control) 55.0 Zhhii:ample is dried in the room avoid direct sun

75 74 55.6 "

Manufacturing pariod---May 21~27 Sample---Yaji shark skin, salted. Tanning Oil---skipper oil

No7IDEHIREER 5% &, ZDHRBIZIELRDEEIZDAH DO THEICHATNIZDOMI, &
DR 6 BTSSRI T T H DI RIT AFAM S D231, CORRPHLIZOD b A
FAWAQ RN

(12) s o EE&H

c@%%”i§<@@ﬂ%mfm§¢5&w9;biﬂ~ﬁ@ﬂﬁ%%%Eif%@%&m
RAHCEREE U, EBREERIHIIEOEY,

mﬁmtﬂﬁrﬁwﬂ*%ﬁ%L47/mw L, Y v 57.0, BHIS6.9, X B F FiH55.0
THote KKIREMETH 2, (COREDYY 7 HIEEDOZNI355.3°CTh b,)
RIS OIEEE I3 S K. BB o < iliigI58IE 45.0~47.0°C, UhigasRER 13
42.0°C, HYIAERFERIZ42~43OHHTH %,

W2 TR %, BIGHUNEBERTIRBBBHEL 72 034 n b 0L hRIE N, BEL 2z
VIRHIT 2 DREIEIR 2 RN 5 &, Z OBGOIFEREIET T2, BHBRO A TMET 5 &
BEIRIETT 2, CORBEIV v HOEE 2L B—Th s, COBRFRHEI2F LIBT3 &
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Table 11. QOils

Manufacturing Qil for tan Shrinkage

No- riod acid | lodine Skin temp. (°C)
pene rame ' Value | value p- (
76 | May30~June 10 | Whale oil 2.55 | 119.0 :ﬂ&jhark skin, 55.0
77 ” ” ” ” ” 56.0
78 | June 3~17 Whale oil, refined 0.15 118.3 ” 56.5
79 »oo ” ' ” ” ” 56.9
80 " Whale oil, polymerized 3.53 91.8 ” 55.0
81 : 7 i ” 56.0
82 Whale oil, handened ” 55.0
83 ” 7 54.4
84 | May30~June 10 | Fatty acid from whale oi! 170.51 123.0 7 42.0
85 " ” ” ” ” 42.0
86 Emhjale oil )+ (its Fatty 27.00 119.4 ” 54.7
87 | 7 | " ” K ” 54.0
88 | June 5~17 | Skipper ol P32t 172.4 ” 56.5
89 | ” ’ ” " ] ” : /" 57.0
90 - May 24~June 6 ! Sastane added to above ” ] ” ” 53,0
91 | ” ’ o 54.0
92 | May30~June 10 gFatty acid from skipper oil. ” 47,0
93 ” ; . ” : 7 45.0
94 June 3~17 . ¢ [Skipper oilJ 58.72 | 173.8 ” 51.0
95 V ; { + [its Fatty acid} Vi 7 ” 50.5
96 7 ‘ Skipper oil, blown 3.26 | 163.9 SKauIrtsthark skin, 51.5
97 | ! ” ” ; ” 7 53.4

98 ' May 20~26 | Serdine oil - :ji;;hark skin, | 56,4~ 57.4

99 ‘ May 15~25 ” — ] — p 56,4~59.4
100 | May 30~June 10 * sword fish oil 5.18 . 121.9 : ” 55,0
101 7 L ; — 7 55.0
102 May 29~June 10 Oleic acid « — — ‘ ” 42.0
103 | ” o R ” 41.3
104 ‘ ” Fatty acid Fr?:peseed oil — — ‘ ” 40.7
105 ” ” ; — — ” 40.7
106 : 7 . Fatty acid from castor oil x — — ” 43,0
107 : ” i 4 ; — — ” 44,2
108 | ’” ! Petroleum — — ” 55,0
109 | ” Lo - A ” 55.0

FEEV R, [HEICL A LV v HAROARCANERICREL TRET 5 oolb3.210
WML T4.58 & 7501z, ZOREUMZ R UREICE s BEICHEA Lz, 20tz oz il
ELHBIHEFAUMOBEOEMIS S ENETHHDIL, THOERIEZ.78TH 2T, T2
Ty@mﬂu&hf?%bﬁgﬁﬁuﬁ%b’ﬁ@@ﬁl%fﬁbto%%@?%P it ]
DI T A EERIENEESBIRINIZ 2 957 D IRIEE SNIIEBANBRNETHH 5o XATEDM
I L TRV TIRBEOAN L O, ZDOBEOIFEREZEZD T b, TORKIC
H 25O s HBRLE R BAL TREBOERZ FU U ICBEOBEIIMERE2E LT
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Wi, —RERTALD Table 12, Analysis for oil

2T DZDDEKE B Treatment ] : ?
T3 T L THAERE DA

N Before | After i
BO—MEWRT B L |
T B B, fTVdf [jm ?%}Sam@ §
s odine value 172.4 164.8 :
K% 270~280°C . - |
Acid value 3.21, 3.78 } T d No. 85.89 ;
T2ZHRHEESUICEGH lodine value 172.4 I 155.7 anned Te- ’ 1
F SRR AL S TR I & BE Acid value 3.21 0 2.34 1} Mixed with sastare, (antioxydant) '
BUNEEE»RL, # lodine value 172.4 ] 170.4 15 Tanned No. 90,91 !

onitEEM (Table 6)

BIETLUTWO S, _

AL D ZEE ER U TH b SRUINNE 60°CRE 2 DR GAGEE 2 UEHL
D TERIEEZED SN2, BEOWEL2 Z0FFREFLICEBALLNETDHS o

= 9

HEBICRCTIERE Y E 2 LT, 20OmEREE 2 HIUHEREDE» S BRI L THI, €
OREZREFT S EROBEY TH 5, ~

1) 8 A T X D TRIUBEE CERY D 5, BEROEEEAIT LD SO RE RS
R ZEOMBIC L > TERL2EL WV (E 1),

2) EALTHDTIZR 2 MAZET o E T HRIET T 5. BID 2 ORHEIRE X iR 4
THHVBERETE (£2),

THiEEE L A MUERE O FRIZ COERTIREFIC~I°CTH 2 (K8, 2)

RV U AVEER B ISR A b, 2 OIUERE A R LY, ZORERRET
BHHEE L OHBEETILDE (£5)0 :

3) BESENREIC DV Tk 4 T ik, Yo v R 2 4 8 F F MO BN &, 2 DIAT

IHEIRIE D3 e ‘

OB T I, BIERIEAL, BREML RO IT F ORRRSRR A A 7 L O R EELL TR LT 76
Dk b RERBHEIEHO L OHRE . TR BElRR R 1A T2 b OIREICE < BRI
DHOBHET L VELRELRLUI, BHEROSEEOHEL Y <l b 2 @ARTH 50

e T ZE R WA (100~110°C 285D L7z b ORIGERE 2E T8 LT 5 (&0,

I BEs 1 B IR ES SN A2 BEWHEEGEE N OmEOL & L IFEIREVE T 2 (R,
e

BB s, NEOLONMERE? 20T RIFT S (£10),

4) BEIERIC OV

ERIC RIS EERAT S * BEOBICER LSV, A e (&S5)e ER
%o R A) T 2GEBIK T 2 & OCEFH O Ml 2 EEEER A BEENEETH S (K3 )

SR A & RO b IR ) AFMEBEOBESL 2 (86).

HERREKEDO LN EEZ OREOEMUEREN63°C D © 3 45°C TRULE#KT C &
PHs (7). AKEODWEEIL60°C SEHOBEICHASE S, KL CORLEIZ Lo

TIVEREIZ FRE L T,
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HEE VP EIIBEICE L IEAET A URRED UL BERT 5,

HEZZREBEIC FRTAC 2038 D 2 DAICHEORGEE 2 G/KEDZVRICHT C LW
B, RALDHD LD &HIEREICEEIDN (F )

EANBESNCE R BRI R L NV,

3 o
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