CHAPTER IV

RESULTS AND DISCUSSION

The properties of S a gt ‘ ity a

‘ | :4
Physical andé€heghi 1 - "“s ¢ rawh material were determined.

The results were show

Table 4.1 The p properties of SOFA
Color | __I_-_'.'__-:f'_,_,_— >8
\ r—— b J
Iodine ¥ . 116.0
Viscosity af 4{] °C, ¢S5t 24.39
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Density at 20 °C, g/cm’ 0.890

The "C-NMR spectrum of soybean oil fatty acids was shown in Figure
Al It indicated the signals of paraffinic carbons (CH,, CH3) at 14.1-34.7 ppm,
olefinic carbons (C=C) at 127.9-130.1 ppm, carbonyl (C=0) of triglyceride
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residue at 173.3 ppm, and carbonyl(C=0) of carboxylic acid at 179.9 ppm.
The infrared spectrum of SOFA was shown in Figure A2, and the

characteristic was shown in Table 4.2.

Table 4.2 The characteristic group absorptions of SOFA

Wave number (cm™) Type of signals
3010 stretching
2933, 2855 stretching
2500-3500 stretching
1711 stretching
1378, 1463, bending
1173-1281 stretching
Estenification of the Sovhéangatiaity :
The esteri U_______________ -EXCess e hanol in the presence of
concentrated sul va C e ;;- 7o yield) Characteristics

i
of methyl ester prud were determined byﬁC- MR, IR , and GC-MS.

Wl 121k Wﬂmmﬁﬁ;ﬂ;“ééiﬁi
gk WLk ey Foin o s

ester at
From the infrared spectrum was shown in Figure A4, and the character-

istic absorption bands were shown in Table 4.3.
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Table 4.3 The characteristic group absorptions of SOME

Wave number (cm™) Functional group Type of signals
3010 =C-H stretching
2926, 2855 C-H stretching
1743 stretching
1364, 1463 bending
1119-1245 stretching

From gas chfOmatt s shown that the signals of

four main fatty acid b \ fion time (min.) of 12.996,
15.462, 15.532, and#5
Figure A6-A9. Compafi

concluded that they we V4

Rall omponents were shown in
erns of library, it could be
: £ano: \ Jmethyl 9,12-octadecadienoate,
m=thy! octadecenoate, oate, respectively.

The peak area ratig:& patogram was determined into the

percent compositi e of ali componen _;*‘;;;:;;:-;TE,: ining methyl hexadeca-
1 el yl octadecenoate 75.1 %

|‘

noate 19.5 %, me "i 7,
iy

and methyl octadec i nate 5.4 %.

Epoxidation @unean oil mgl A n@f] ﬂ i
R NN 1&{ WANEAA. e

with peracetic acid solution. The optimum condition was obtained by varying

the mole ratio of acetic acid and hydrogen peroxide, peracetic acid generating
temperature, and the ratio of i::raceti;c acid solution and SOME.
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1. The effect of acetic acid and hvdrogen peroxide mole ratio

In this study, the mole ratios of acetic acid and hydrogen peroxide
were varied from 1:1, 2:1, 4:1, 5:1, 6:1, 8:1, and 10:1. The % conversion,

iodine value, and epoxy content of the epoxidized soybean oil methyl ester

Wﬁ:w shown in Table 4.4 and Figures
—

ing Value and.Epoxy Content of the ESMEs
which wese®  niitsized wil | variops tele ratios of AcOH:H,0,

NN

(ESME) comparing with the mole
4.1-4.3.

Mole Ratio Epoxy Content
o 133
21 2.21
41 3.01
51 3.21
6:1 239
81 2.82
10:1 ¥ 515 1.74

" The %Flryﬁg:iﬂ Qc?l]at?h ﬁ:ﬂgﬂ ?é and A10-A16.
HAINANIAINEINY .

the mole ratio was changed increasingly. But when the mole ratio was more

than 5:1, % conversion was decreased.

From Figure 4.2, the iodine value was decreased till the mole ratio was
equal to 5:1. Later, it was changed increasingly.

From Figure 4.3, it could be seen that the epoxy content would be
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Figure 4.1 The curvéo - o ersils mole ratio of acetic acid
and hydrog€n és xide

Figure 4.2 The curve of iodine value versus mole ratio of acetic acid
and hydrogen peroxide
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Epoxy Content

Figure 4.3 The curydoffegb v eviten! varsiis mole ratio of acetic acid

From the gbypy it could led Mat the appropriate mole

ratio was 5:1. ;I

u .
The effect of peracefic acid ﬁ;ﬁaﬁn tempefature was shown

cnnspiaﬂm’a a‘ﬁ ﬂimm a ﬂgtl ’] a EI

From Figure 4.4, the % conversion was risen up with increasing
temperature in the first stage. When the temperature was over 60 °C, the
% conversion was decreased,

From Figure 4.5, the iodine value was decreased until the temperature
was 60 °C. Then, it was increased continuously.
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Table 4.5 The % Conversion, lodine Value and Epoxy Content of the ESMEs
which were synthesized with temperature variation for generating

peracetic acid.

| Temp,°C | % Conversion | lodine Value Epoxy Content

30 49.0 53.6 236

40 55, 9 2.53

50 293

60 3.21
80 P 2.66
100 ) 1.08
" The % conversj ? ‘ “ es A3 and A17-A21.

y -
O N
100 2
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Figure 4.4 The curve of % conversion versus the temperature for
generating peracetic acid
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Figure 4.6 The curve of epoxy content versus the temperature for

generating peracetic acid

60
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From Figure 4.6, the epoxy content was increased, while increasing
temperature. When the temperature was equal to 60 °C, the epoxy content was
increased to the maximum value. Then, it was decreased abruptly.

From the above results, it could be concluded that the appropriate
temperature for generating peracetic acid was 60 °C.

The effect oFthe amiadnos of
was shown in Table #.6 _anlC /

Table 4.6 The %
which werefy:

per 20 g of S¢

poxy Content of the ESMEs

t of peracetic acid solution

Amount of
Peracetic acid v'j"_'i_—___‘f?-_"'"—-*“__':'"“'“; Epoxy Content
50 E 2.63
75 ", 734 A 3.10
1 N el 2150 321
DEINIEE IR (KR
- 17.9 3.13

128
VARSI A U

" The % conversions were calculated from Figures A3 and A22-A25.

From Figure .4,7, the % conversion of SOME was increased contin-
uously, while increasing the amount of peracetic acid solution. The % conver-

sion of SOME could not be calculated when the amount of peracetic acid




2 Conversion

100

Figure 4.7 The cufve
solution #

S50 7E 100 128 150
Amount of Reactant {(ml)

Figure 4.8 The curve of iodine value versus the amount of peracetic acid
solution for reacted with 20 g of SOME
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solution used was more than 100 ml. However, it was presumed that the %
conversion would be increased while increasing the amount of peracetic acid
solution.

From Figure 4.8, it could be seen that the iodine value was decreased
while increasing the amount of the peracetic acid solution.

From Figure 4.9, the epo ent was increased when the amount of

amount of peracid solutions ied & 0 ml, the epoxy content was
decreased. However, ‘
interval 75-125 ml.

iffered enormously at the

---------------------------
..................................

ﬂﬂ']ﬁ i .::l TRER MG

Amount of Reactant {(ml

Figure 4.9 The curve of epoxy content versus the amount of peracetic acid
solution for reacting with 20 g SOME



The ESME which was synthesized by using the appropriate condition
was characterized by BC-NMR, IR, and GC-MS.

From the *C-NMR spectrum in Figure A26, it indicated the signals of
paraffinic carbons (CH,, CH3) at 13.9-39.2 ppm, methyl ester (O-CH,) at 51.0

omtions of ESME

Wave number {é / Type of signals
2924, 2856 stretching
1742 stretching
1464, 1377 bending
1020-1243%4 - S)  stretching

- ”!
The gas chmﬂatogram in Figure A28 indi & ed at least 12 components

that might be uﬁﬁr 12

The rﬁls a tﬂanilﬂﬂmm Figures A29-A32.
From Ij , dt m m mﬂn at 7.427,
10 58U%ﬂﬁ.ﬁﬂ : m Ejl ceanoate, methyl
9,12-octadecedienoate, methyl 9-octadecenoate, and methyl octadecanoate,
respectively. Other chromatographic peaks could not be identified.
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Table 4.8 The retention time of all components of ESME

Component Retention time (min.)
1 3.925
"2 5.649
3 ‘ 7.427
’/ 10.580 }
0.782 !

570

V.
Preparation of Sulfenate
ESME .

Evenlqplu gﬁj 9 I;VIL was s unateﬂy saturated solutmn of sodium
PRSI
temper e characteristics o were shown in

Figure A33, A34 and A35(expanded portion of A34).
From the infrared spectrum in Figure A33, it could be summerized in
Table 4.9.

SSME) and hydrolvzed
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Table 4.9 The characteristic group absorptions of SSME

| Wave number (cm™) | Functional group Type of signals
3,300-3,6C0 O-H stretching
2924, 2856 C-H stretching
1742 stretching
1464, 1377 bending
1020-1245 stretching
From Figure AZ4fL€0lld bd st ™ NS ignals of epoxidic carbons
at 53.8-56.7 ppm at 71.1-82.7 ppm were
presented. The signal€ ny@h bE thg s of hydrolyzation products
or C-SO;H of sulfondtic e \ ymparison of the spectra of

SSME and hydrolyzed ESME wasvamied out \«‘ ove this appearance.

The ESME was" cijésged -iof of soybean oil fatty acids by
hydrolyzation with basic_selfiasi 3 ed by neutralization. The epoxide
positions (C-9, CAIGIOr SISIC aCIE and C-9 C-1ah :7_ , and C-13 for linoleic
acid) were far Em arbox ,..=r—’":?. group could not be
influenced the ch al shift of them. Hence, the ¢hemical shift of SSME and

- LY, ,
hydrolyzed Em&ﬂl%ﬂﬂiwﬂmln?mmed or not.
The "4G- spectrum of hydrolyzed E was shown in Figures

¢

AR T
intensity of SSME and hydrolyzed was shown in e 4.10.

From Figures A35 (expanded portion of A34), A37 and Table 4.10,
they were found that the chemical shift and intensity of signals were not almost
corresponded. The signals of hydrolyzed ESME were coupled at 73.50-73.81
and 74.10-74.38 ppm which belonged to C-OH of diol. Unlike hydrolyzed
ESME, the prominent signals of SSME were presented at 73.45, 73.90, 74.18
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and 80.14 ppm and they were not coupled. Moreover, SSME could be
emulsified in water but hydrolyzed ESME could not, so the fatty chain of
SSME must contain the polar moieties other than C-OH bond. From the above
evidence, it could be concluded that the sulfonation was occurred. The products

had to have several components, |s

was very difficult to characterize the

Table 4.10 The com . Jiifeand intensity of SSME and

o r\\\\\

Chemical shij 'i g_ﬁ “‘;{\ hift | Intensity
84.10 : 3.154
82.85 4.610
74.38 L7892 2.365
74103 | 6403 | mamf 15.407
73,81 - 14.467
7350 % 12.756

~ e 2714

@qu ﬂz‘j‘n ‘ wmﬂ“ 2.730

, L ok 1 A0

AR IGEN TR
67.23 6.776 68.76 3.225
67.40 1.952




Commercial sulfonated oil (CSO)

The "C-NMR spectrum of commercial sulfonated oil (CSO) was
shown in Figure A38. It was seen that the signals of the different carbon atoms
were shown as the following : paraffinic carbons (CH,, CHj) at 14.0-34.0 ppm,
C-O of glyceride at 61.9 and 68.4 p, olefinic carbon (C=C) at 126.9-131.8

ppm, and carbonyl of este 0) a #1728 ppm. The other signals were
the signals of tergitol "N¥ B niani ét which was added into the
product. The : 7
A40.

tol NP-9 was shown in Figure
- e

The "C-NMR 3¢ J0f His -‘ e M natiiad and oxidized

fish oil were shown //'l P \}\\,\ ,
e "C-NMg @ctefishic \«\} ated soybean oil methyl ester
(SSME"), preparing byft a; DCe d i as shown in Figure A40. It
indicated the signals of gArgffinie. cas ., CH;) at 14.0-39.3 ppm, C-O
of methyl ester at 51.1 Lcﬁt__-a‘ bon (C=C) at 127.6-129.9 ppm,
carbonyl of ester _:"‘ :L-—---—_——;;—;;;;;y’ idual signals of tergitol
NP-9. From the a r-*u the signals of C-SO;H

I
was not found frnm e spectrum of both CSO and SSME",

v F‘Em '?TTE] ﬂ ?meﬂ?" methyl ester was
mﬁﬁﬂ@&ﬂM?ﬂﬂqﬂﬂ

The sulfonated oils which were synthesized in this study and received

from leather industry were used in fatliquoring process. The physical
appearances were shown that the wet blue tanned leathers which were
fatliquored with SSME, SSME+5 % NP-9, SSME" were darker than CSO
owing to the darker color of them.




The physical properties of cow leather that was fatliquored by different
types were compared to unfatliquored leather in the table 4.11. It could be
concluded that the strength of every type of faliquored cow leather was higher
than unfatliquored cow leather because the fiber of them was coated with a film
of oil which acted as lubricant. The oil reduced the internal friction and

increased the durability of r, CSO and SSME+5 % NP-9 werz
produced soft and flexibledeather bef SME and SSME". The strength
of the leather that wag fafligne itheSSKIE avas higher than the others. It

was the result of CS AN " produced fine emulsions
in water owing to ' as added in the oil. Such fine
emulsions was ve deeply into the leather,

ather that was fatliquored

with SSME had the ece suitable lubrication of the
fibers were made by tratidn of the oil droplet.
Table 4.11 Physi Utron istics of cow leather

/

Type of fatliquor ‘ tre Elongation at break, %
none m . 10.9.;1; m 77.5
SR YAINYRINYINT o

SSME+5 % ¥P-9 ¢ 12.78 . "y 65.2

A ¢ 1 ) ) ©]63.1
PEIANNIUFRINY QL=

The scanning electron micrograph of tanned leather in Figure 4.10, was
shown that the fibers were sticked together. When the leather was treated with
SSME, the fibers were commenced to separate owing to suitable lubrication of
the oils (Figure 4.11). The fibers were loosely tighted when the leather were
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treated with SSME+5 % NP-9 or CSO because of deep penetration of oil into
the leather (Figures 4.12-4.13).

Figure 4.10 Scanning ¢ cﬁnn murt:rmjl of tanned cow leather which was
not treated w1th fa_ﬂ' qumﬁzﬂrﬂ)

Figure 4.11 Scanning electron micrograph of tanned cow leather which was

treated with SSME fatliquor (x 240)
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Figure 4.12 Scanning elcyfon micragrapiiofitamned cow leather which was
“ F;‘;\ e '¢ 4‘: “ |
treated wath 35ME+5 %@P-‘J tatliquor (x 240)
ab A x

- [

r B 3

Figure 4.13 Scanning electron micrograph of tanned cow leather which was
treated with CSO fatliquor (x 240)
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