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Studies on the Hydrolysis of Fats and Oils

II. On the Velocity of Saponification of Chrysalis Oil
in the Organic Solvent System
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Table 1. The velocity of saponification and saponification value in
different solvent systems

(A). Saponification by 0.4 N-KOH in EtOH — benzene system

time 8é4m]Zi111{e%I{ kouna sap. V. in each time

0 min. 12.28 ml — —

30 10.93 9.90 X 104 61.06

60 10.50 7.13 80.50
90 10.01 6.79 102.7
120 9.69 6.32 # 117.2
150 | 9.42 6.05 ~ 129.4
180 9.20 5.82 139.3
210 8.99 5.78 148.8
240 ‘ 888 5.46 153.8
270 864 574 # 164.7
©o | 7.64 — —

(B). Saponification by 0.4 N-KOH in MeOH — benzene system

time (r)é4m]\;i§ecc)lH k2na sap. V. in each time

0 min. 1272ml — —
30 12.37 2.29%x 104 15.38
60 ‘ 12 24 1.67 21.71
90 ! 12.21 1.19 23.06
120 12.05 1.19 ~ 30.30
150 11.91 1.19 « 36.65
180 11.80 115 ~» 41.61
210 11.71 1.10 ~» i 45.68
240 ‘ 11.60 1.10 «» .3 50.66
270 1 11.49 1.10 ~ | 55.64
oo ; 8.60 — —
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(C). Saponification by 0.2 N-KOH in EtOH — benzene system

time g.ezmlgirﬁ{giH kana { sap. V. in each time
Omin. 12.78 mi — —
30 11.45 6.99 10—t 54.67
60 11.07 477 » 70.30
90 10.79 3.87 | 81.82
120 10.50 350 ~ 95.37
150 10.24 3.28 104.42
180 9.96 319 ~ 115.93
210 9.80 299 122.52
240 9.60 292 «» 130.73
270 9.36 294 o~ 140.50
oo 6.83 — —

(D). Saponification by 0.2 N-KOH in MeOH — benzene system

|
time (r)'ezml\z{irlfe?iﬂ kzd 5‘ sap. V. in each time

Omin. 12.90 mi — ‘ —
30 12.65 12 40X 10-53 10.30
60 12.48 1090 ~ ‘ 17.26
90 12.38 9.10 ~ 21.38
120 12.27 8.43 » ‘ 25.90
150 12.21 756 » 28.36
180 12.19 6.43 29.20
210 12.10 6.25 : 3290
240 12.10 546 32.90
270 11.90 6.24 » ‘ 41.11
oo 7.60 — i —

(E). Saponification by 0.1 N~KOH in BuOH — benzene system

time 19.e1m]\£1111{e(()1H kzng sap. V. in each time

Omin. 7.50 ml — —

30 6.07 11.73x 10~ 47.08
60 5.70 795 o~ 59.28
90 5.38 6.49 » 69.78
120 5.05 6.03 ~» 80.64
150 4.78 572 » 89.56
180 4.41 598 « 101.71
210 4.20 576 108.63
co 0.70 —_ —

(F). Saponification by 0.1 N-KOH in EtOH — benzene system

time gélml\;;{e%H kang ‘ sap. V. in each time

Omin. 7.64 ml | — [ —

30 6.29 10.54 X 10— 44.43
60 6.02 | 6.55 » | 53.35
90 5.81 ; 508 ‘ 60.27
120 5.57 455 » 68.14
150 5.32 \ 434 # 76.41
180 5.16 | 398 ‘ 81.64
210 4.95 3.87 88.92
o0 0.75 — 1 —
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(G). Saponification by 0.2 N~-KOH in BuOH — BuOH system

time = gezm]\girllie?iH E kana sap. V. in each time

Omin. 7.10 ml : — —

30 6.26 i 12.1 x10—¢ 55.29
60 5.87 9.8 ” 80.99
90 5.56 893 ~ 101.42
120 5.27 \ 8.36 » 120.49
150 5.15 i 772 128.41
180 4.94 i 767 142.26
210 4.79 ' 747 ! 152.10
0o 3.19 \ — | —

(H). Saponification by 0.1 N~KOH in BuOH — BuOH system

time gélnﬁha\gjn ko sap. V. in each time
Omin. 7.00 ml — —
30 5.89 9.38 X104 36.56
60 5.54 6.82 48.07
90 5.32 551 » 55.29
120 5.07 490 » 63 56
150 4.84 464 71.13
180 4.71 4.24 75.42
210 ‘ 4.52 4.02 81.64
0 0.45 —_ —_—
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Fig. 1. Saponification by KOH in EtOH-C:Hs
and KOH in BuOH-C;Hg system

A; 0.4 N-KOH in EtOH was used.
C; 0.2 N-KOH in EtOH was used.
E; 0.1 N~-KOH in BuOH was used.
F; 0.1 N~-KOH in EtOH was used.
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Fig. 2. Saponification by KOH in MeOH-CsHq
system

B; 0.4 N-KOH in MeOH was used.
D; 0.2 N-KOH in MeOH was used.
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Table 2. Relative velocity of saponification in different solvents (represented as
ratio of saponification value in each time)

Comparison |

time I A/B C/D E/F G/H A/C C/F B/D
60 min. | 37 4.1 11 17 12 13 13
90 ! 45 3.8 1.2 1.8 1.3 14 1.1
120 3.9 3.7 1.2 1.9 1.2 1.4 1.2
150 3.5 3.7 1.2 1.8 12 1.4 1.3
180 3.4 4.0 1.3 19 1.2 1.4 1.4
210 3.3 3.7 1.2 1.9 1.2 1.4 1.4
240 3.1 4.0 — — 1.2 — 15
270 3.0 3.4 — — 1.2 — 1.4
Average 3.6 3.8 1.2 1.8 ; 1.2 1.4 1.3
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Resume

The velocity of saponification of the chrysalis oil by methanolic, ethanolic and
butanolic potassium hydroxide was investigated in homogencous system at 20°C,
using benzene and n-butanol as oil solvent and the following results were obtained.

1) The saponification by both of 0.4 N ethanolic and methanolic potassium hy-
droxide gave approximately constant values with the bimolecular reaction formula,
but lower concentrations of alkali such as 0.2 N and 0.1 N ethanolic, methanolic and
0.1 N butanolic potash gave apparently no constant values.

2) All curves of saponification values under condition studied showed the decrease
of the reaction velocity from time to time.

3) Employing the ratio of each saponification value (at intervals), the influence
of the solvent and potash concentration upon the relative velocity of the saponifica-
tion reaction was compared and the following order was recognized as to alcoholic
potash solution, MeOH<EtOH<BuOH. The velocity in different solvent systems was
accelerated at approximately same ratio by increasing the concentration of alkali.



