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Considerations on il Tanning ( 7 th) e
By

Jogors MaTsuzawa

In this report some solvents for tanning oils were experimented to attain high Ts
of oiled shark skins.

Japanese sardine oil, its mixed fatty acids and its methyl- and ethylesters were
used as tanning oils. As solvents, light petroleum, acetone, benzene, methanol, etha-
nol, and ethylene glycol were compared for this purpose.

These experiments display the undernoted results.

1) Methanol and ethanol are superior to other solvents for the purpose.

2) Methanol and ethanol are effective when they are applied in the former half
of tanning, but not in the latter half.

3) And their effection is observed in the Ist addition and not in 2nd and after
additions. ‘

4) In case of washing the oiled skins with methanol the Ist, 2nd and after
washing are all effective in attaining high Ts of the oiled skins.

5). Appling of the alcohols to tanning oil makes the tanning speed up, but the
highest Ts (ultimately attained) of the oiled skins is almost the same as the ordinary

oils only.
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Table 1. Solvents for mixed fatty acid and esters.

s (°C) of the oiled skins
No. | Oil agents Solvents Nov., # Deci w v\ v\ v | wbw | vl wl|lwv | v Jang #»
28130 2 5 7 9 | 1214|1619 |21 23|26 | 4 6
1 | Fatty acids | Peteroleum 146.5/42.5/45.549 .5i51.5/54.559.5/60.5/61.5/62.562.5/63.5/64.564,5(63.5
2 | Fatty acids | CgH; 45.5141.5148.5!50.5/52.556.5|57.5[59.5/60.5/62.5/61 .5/62.5/62.5/64.5/62.5
3 | Fatty acids | CoH; OH 15.5149.5/57.5160.5161 .564.5162.5/62.5/62.5(63.5 64 .5162.5] --62.5
4 | Fatty acids | CH;OH 45,549 .5/54 5|59 .5162.5/65.5/66.567.5/67.568.5/66.5/68.568.5/67.5
5 | Fatty acids | CH3COCH, 46,543,547 .5/52 554 .5|58.5|59.5/59.5/61 .5:61.563.5/62.5/62.5/64.5/62.5
6 | Ethyl esters | Peteroleum [45.547.5149.5/53,5|58.5/62.5/62.5'61.560.5/63.5/63.5/63.562.5/63.562.5
7 | Ethyl esters | CoH; OH 4—6.547.553.554.557.560.561.51 1.5/62.561.560.5/60.5'60.5/64.5/66.5
8 | Ethyl esters | CH; OH 47.5/47.5/52.5/54.5'68.561 .5/62.56 .562.562.559.564.5'62.564.563.5
9 | Methy! esters| Peteroleum 45.542.545.549.5!55.558.556.5:58.556.560.561.563.5}64.559.559.5
10 | Methyl esters| CHz OH 45.545.553.5\54.5158.560.%64. ‘ .564—.567.566.566.5167.570.567.5

Mixed fatty acids---from Japanese sardine oil; by cold soaponification process.
Esters---Esterified under refluxation for 1.5 hrs.

Skins---Salted, dry shark skin, desalted in running water, scoftend in petroleum, and dryed.
Tanning--by dipping methed, under 28~40°C and relative moisture 85 %.
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Table 2. The highest Ts for solvents (from Table 1).

Ts
No. Solvents
Nov. 28 Original Nev. 3C Difference
1 Petroleum 46.5 42.5 —4
2 Benzene 45.5 41.5 —4
5 Acetone 46.5 43.5 —3
4 Methano! 45.5 49.5 44
3 Ethanol 45.5 49.5 -4
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Table 3. The highest Ts in order (from Table 1) (solvents).

No. Solvent ! Highest Ts Days lapsed
4 Methanol ’ 68.5 21
3 Ethanol 64.5 11
i Petroleum ; 64.5 28
2 Benzene 64.5 27
5 Acetone 64.5 37
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Table 4. The highest Ts in order (from Table 1) (oil agents and solvents).

Ne. Qil agent J Solvent ‘ Highest Ts Days required
10 Methyl ester Methanol 70.5 37
7 Ethy! ester Ethanol 66.5 39
9 Methyl ester Petroleum 64 .5 28
8 Ethyl ester Methanol 64.5 25
6 Ethyl ester Petroleum 63.5 21
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Table 5. Comparative effect of methanol and ethancl solvents to various oil agents, tanning

conditions are same to Table 1.

Ts (°C) of the oiled skins

No. Tanning oil Alcohol Vv R N I D R ” ! v Vel 7 Lo |

8 /1012151719 |22 (241262913112 | 57| 9
11 | Sardine oil 48.5/45.5/47.5/48.5/52.5/52.5] ---54.556.5/58.50 ---|61.5061.5] -l62.5
12 | Sardine oil CyH; OH 148.5149 550553 .5/55.5/58.5'61 .5(62. 565 .5/65.5]  -167.5/68.5| -+68.5
13 | Sardine oil CH;OH  148.549.5/51.554.5/55.5(57.5/61 .5/63.5(64 .5/63.5| -*"166.566.5| *[65.5
14 | Mixed fatty acids 49.5/48.5/49 .5]53.5/56 .556 .557 .5{58.5/57 . 558 .51 - 61.5l62.5 -165.5
15 | Mixed fatty acids; CyH;OH 149.5/52.560.562.5/63.5(65.5/65.565.566.5/66.5 ***169.5[75.5 705
16 | Mixed fatty acids) CH;OH 148.5/50.557.5/62.563.5/65.565.5/66.5/65.5/65.5 *66.5170.5] -—|67.5
17 | Ethyl ester CoH; OH 49.5/54.5)58.562.5] ---|61.5/62.5162.562.5/61.5 --|64.5/66.5 --|70.5
18 | Ethyl ester CH;OH  149.557.5/60.5,63.562.5/63.564 .5165.564 . 5/65.5  +*65.566.5 -63.5
19 | Methyl ester CyH; OH 148.554.5/57.5/59.560.5(59.5/64 .5/63.5/62.5/62.5 "66.5162.5 -168.5
20 | Methyl ester CH;OH  [48.5/50.5|55.5/56.5162.5/65.5/65 .5(65.5/66 .5/65.5]  --+66.5l66.5| --170.5
21 | Methyl ester  |(CHy OH)2l49.550.549.553.5{57.556.555.554.555.555.5 +58.560.5| 62,5
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Table 6. Tha highest Ts for oil agents and solvents (from Table 5).

No. Oil agents Solvent Highest Ts Days required
15 Fatty acids Ethanol 75.5 28
16 Fatty acids Methanol 70.5 28
17 Ethyl ester Ethanol 70.5 32
20 Methy! ester Methanol 70.5 32
12 Sardine oil Ethanol 68.5 28
19 Methyl ester Ethanol 68.5 32
13 Sardine oil Methanol 66.5 35
18 Ethyl ester 66.5 28
14 Fatty acids 65.5 32
1 Sardine oil . 62.5 32
21 Methy! ester Ethylene glycol 62.5 32

CDORTEAE, # 27 —BIF 2 w}vﬁi&éﬁt LT L 7oabEi oo Ts 1275.5~66.5°C Z2/RL,
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Table 7. Effect of temperature on tanning.

|
Tanning agent (OC) oF the oiled skms J
No. Jan, | T o
. an. ” 7 ” ” » o
ol Alechol o | 1|z | B s e | 17 ] s
_ - ) ——
22 Mixed fatty acids Methanol 49 .5 56.5 63.5 Culred
23 Mixed fatty acids Ethanol 495! -~ 15835 53.5 ‘ Culred
24 Methy! ester Methanol 50.5 57.5 58.5 ‘ Culred
25 Methy! ester Ethanol 48.5 58.5 59.5 l 57.5
26 | Ethyl ester Methanol | 49.5 | - | 56.5 55.5 | 55.5
27 | Ethyl ester i Ethanol 49.5 54.5 54 .5 l 54.5
Temperature, in the tanning box 40°C | 42 45 47 50 55 55 \ 55

%m No. 22581255 CTEF % K L 72, ma7~50°CTTs LAEAE LU T2,
OBLIP S B &, IR EA 2k S 10°CRIEREIZO Ts X 0K 70 L LW ERTH D,
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Table 8. Effect of methanol addition times on oil tanning.
Temp. of tanning Box-+-30~-38°C

<
[
[#¥]

Tanning agents ' Ts of the oiled skins (°C)
C o Jeon 4w [ g bk
36 Fax;x:j;as 48.5 | 50.5 | 60.5 65.5 | 67.5 | 67.5 | - | 69.5
37 ;a;§X§idS CH;OH | 48.5 | 61.5 | 65.5 66.5 | 65.5 | 67.5 | - |66.5
38 ;at'\;‘:xifids CH3OH | 48.5 | 58.5 | 63.5 gdi; 66.5 | 67.5 67.5| | 65.5
39 ;a::'yixifids CHyOH | 48.5 | 60.5 | 61.5 /';di; 64.5 | 65.5 | 65.5 Asdi,' 64.5
40 | o 04 | CHIOH | 485 | 60,5 | 63.5 | 591 | 65,5 | 65.5 | 65.5 | 4% 66.5
a1 Fagngids CHyOH | 48.5 | 60.5 | 63.5 | s | 65.5 | 65.5 | 66.5 A9 | 6.5
12 | pon 200 | CHAOH [ 48,5 61.5 | 63.5 | 5091 | 65.5 | 65.5 | 65.5 | A0 | 66.5
43 | Sardine oil | CH;OH | 48.5 | 63.5 | 66.5 /;dr‘fé 66.5 | 67.5 | 69.5 ’édi; 69.5
44 | Sardine oil 48.5 | 51.5 | 58.5 61.5 | 63.5 | 65.5 | = | 66.5
45 CH;OH | 48.5 | 54.5
M- Cppr. 17 | 9l o | woal soe | nos 77‘%1;
3| 71.5 70.5 69.5 68.5
37 | 67.5 67.5 68.5 68.5
38 | 67.5 67.5 68.5 68.5
39 | 67.5 65.5 67.5 68.5
40 | 68.5 ffﬁt 66.5 70.5 66.5
41| 67.5 fft% 67.5 f}iﬁ;h 68.5 ‘”Aif;h 66.5
42 | 69.5 fftt 66.5 ”Aég;h 68.5 ”Aif;h 66.5
43| 72.5 fftt 71.5 ,5€§;h 71.5 68.5
44 | 67.5 70.5 69.5 68.5
45
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Table 9. Effect of methanol addition timss on oil tanning.

Temp. of tanning box---30°C+ 2 °C
Tanning agents Ts of the oiled skins (°C)
No — —
' - Apr. v | 7 ”
Gil CHs; OH o v 12w 14| 17 7 10 21| 2 v 26 ES May 1
28 Mixed 48 .5148 .5 -+ |50.5) - 151.5] -+ [57.5] - 63.5] -+ 165.5] © 166.5
fatty acids . . . 51. . . . .
29 |, Mixed Lo, OHlay 565 - |57.5) -+ [59.5] -+ €0.5| =+ 62.5] - 62.5 <+ | 0 63.5
fatty acids i
30 |, Mixed | CH, OH l4g sl54.579% 155 5| - [63.5] - [62.5] = 162.5] = 63.5 | v 162.5
fatty acids 2nd
Mixed . =lAdd. Add. . . . =
31 fatty acids CH3 CH |48.5/56.5 an58.5 3 rd 62.5 63.5 63.5 65.5 65.5
o Mixed . Add. Add.’ ~|Add. . . . -
32 Fatty acids CH3 OH 47 .5|57 .5 2nd58.5 3rd 62.5 4 th63'5 62.5 65.5 65.5
Mixed Add. Add. Add. . i Add.| . Add.
33| e o0 g | CHyOH 48,556 51160505 1§ 575/, 462.5,  [64.5] =+ 67.5(5 1) =" 166.5 gy
. Add. Add,
34 | Sardine oil | CHy OH 48.553.5/ w0545~ 60.53 615 = 163.5 = 67.5/, 74| = 685 ‘s
35 | Sardine oil 48 .5149.5! -+ [49.5 -+ 56.5| --- |54.5 -+ [B2.5] - 164.5] - - 165.5
No. May | » | 77 | » | 7
| 3|58 1012
28 67.5) -+ 169.5
29 645! 0 166.5
30 63.5 - [68.5
31 +167.5 - 167.5
32 - 167.5 - 68.5
33 - 168.5] -+ 169.5
34 < 70,50 -0 1715
35 68.5| -+ 169.5
|
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Table 10. Effsct of alcohol addition method.
Tanning temp. -+ 40°C

Tanning |Methanol Ts of the oiled skins
e oil addition Sk June ” ” ¢ ” v ”
L 14 6 | 19 | 21 23 26 28
46 |Fatty acids Air dried 48.5 47.5 53.5 55.5 55.5 59.5 62.5
7 |Fatty acids begﬁiﬂng Air dried 48.5 | 65.5 | 61.5 | 65.5 | 64.5 | 67.5 | 67.5
48 |Fatty acids after Air dried 48.5 49.5 51.5 59.5 60.5 62.5 62.5

a week

49 (Fatty acids | 2T | Air dried | 48.5 | 49.5 | 50.5 | 54.5 | 56.5 | 58.5 | 58.5

2 weeks

50 IFatty acids affeer Air dried 48.

S wonke 5 1 49.5 | 51.5 | 53.5 56.5 59.5 | €0.5
51 [Fatty acids 4“*61 Air dried 48.5 49.5 51.5 52.5 57.5 58.5 60.5
WEeEeKS
Air dried,

52 |Fatty acids processed 48.5 54.5 51.5 52.5 56.5 58.5 61.5
with methanol

o . at -

53 Methyl ester beginning| Air dried 48.5 51.5 56.5 58.5 59.5 62.5 62.5

Air dried, :

54 \Methyl ester| - processed 48.5 52.5 55.5 54.5 56.5 58.5 57.5
with methanol

55 |Sardine oil begﬁiﬂng Air driod 48.5 | 49.5 | 58.5 | 57.5 | 58.5 | 58.5 | 61.5
Air dried,

) d 3

56 |Fatty acids e nol| 485 49.5 | 51.5 | 56.5 59.5 59.5 | 63.5
every week

57 |Methyl ester] .. Air dried 48.5 45.5 50.5 51.5 51.5 53.5 54.5

at
5e;l%ethylesterb§?fzggf Air dried 48.5 | 49.5 | 54.5 | 54.5 | 55.5 | 55.5 | 58.5
temp.
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N

No. June July ” ” I ” ” ”
30 3 5 7 10 | 12 14 19

46 | 65.5 62.5 | 64.5 65.5 69.5 82.5

47 | 67.5 | 68.5 69.5 70.5 70.5 69.5

48 | 63.5 64.5 65.5 67.5 69.5 70.5

49 | 60.5 62.5 63.5 62.5 65.5 68.5

50 | 60.5 63.5 60.5 60.5  65.5 65.5

51| 61.5 62.5 | 63.5 64.5  66.5 68.5

52 | 64.5 62.5 64.5 64.5 67.5 71.5

53 | 63.5 63.5 65.5 65.5 68.5 71.5 70.5

54 | 59.5 64.5 62.5 62.5 65.5 66.5

55 | 62.5 63.5 65.5 66.5 58.5 70.5

56 | 66.5 68.5 70.5 72.5  70.5 71.5 69.5

57 | 55.5 57.5 56.5 59.5 © 60.5 61.5

58 | 60.5 €0.5 61.5 62.5 66.5 67.5 64.5
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