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Abstract— Study has been made for producing anionic surfactant using waste fleshing scraps from the leather
making process through refining, esterification, sulfonation and blending processes. As a most optimum lard oil
refining method, refining was carried out for 4 hours under temperature of 120°C and approximately 200 mbar
vacuum, which gave a recovery of more than 80% lard oil. Refined lard oil obtained thus was undergone
methlyl-esterification, then sulfonated to make a degreasing agent. By methyl-esterification using lard oil, more
than 85% of fatty acid and 12~13% of glycerine were extracted from the oil. Sulfonation of the extracted fatty acid
ester lard oil has shown most optimum at 15~20% chlorosulfonic acid content, and the content of bonding sulfate
at this time was higher than 3.5%. Finally the followed anionic surfactant having degreasing force of 80% and
higher could be made by blending process.
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Table 1. Properties of fleshing scrap

Water content An'10unt_of Oil content
Color %) solid waste (%)
° (kg/sheet) ’
White or |, 4g | 15- 18 95
pale yellow .
2.2 Aok

£ E3LE 93t chlorosulfonic acid= Y& Junsei
Chemical Co.9] Al¢FE AMR3LHL, o AHESE
2}$F methanole Sigma Chemical Co.2| 13 A%
< A, 34 R AHEE sodium hydroxide
+ Junsei Chemical Co.9} 18 A ¥ AI&35 2
W, 2A9L o ANTHAL ST NP6,
NP-82} SOF-50, SOF-70& ©] &3} 4t}

23 guste £3

012 A F&do BA ZA9F methylene
blue G493 chloroform& 7}8te] oFol L T4
A EF gd90=7 A AAg}h Jx2 AN
o] Yel} chloroform3 o A 2 g & 2o Ah 9
E 302 0%t Z 4F(E3)T 535 (chloroform
3] 7Y FAE Y= Ho] FL4l A

x (1/500) x F x 80

D
C(%) = = x 100

C : Content of bonding sulfate of anionic surfactant(%)
D: Consumption of cationic standard solution(mL)

F : Factor of cationic standard solution(mL/mL)

S : Weight of specimen(g)
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W, : Extracted oil weight(g)
Wt : Fleshing scrap weight(g)
SC; : Solid content of fleshing scrap(%)
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Fig. 1. Flow diagram of most optimum refining of waste
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Fig. 2. Graphical array of refining process of waste
pig fat.
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Fig. 4. Reaction diagram of transesterification reaction
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Fig. 6. Reaction diagram of sulfonation of methy!
ester lard oil.
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Fig. 5. Sulfonation reaction of fatty acid methyl ester.
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Table 2. Waste fleshing scrap solid and purified oil
contents with differen temperatures

Temp. () Waste fleshing scrap | Purified oil
] solid contents (%) |contents (%)
80 45 -
100 45 12.4
120 35 19
Reaction | Raw material weight : 500g
condition | Reaction time : 4hrs

Table 3. Waste fleshing scrap solid and purified
oil contents with different vacuum capacities

Tcondltlons Waste fleshing scrap| Purified oil
€mp. Vac. | solid contents (%) | contents (%)
C) |(mbar)
100 202
200 227
80 o0 46 27
600 219
100 340
200 417
100 —55 48 403
B 600 1538
100 722
200 805
120 =5 48 75.0
600 75.6
100 57.9
200 64.5
150 55 46 56.5
600 55.8

Table 4. Methy! esterification using refined lard oil

Products Solid content (%)
Purified Lard oil 99.99
. Fatty acid
Ratio of v 88.0
roducts methyl ester
P Glycerin 12.0
120
100
g 8o
8
c 60 1
ol
E 40
"3
=
g 20
0 I;ard oil
oo Lard oil fatty acid methyl ester
~20 T r T S — Y
3500 3000 2500 2000 1500 1000 500

Wavenumber (cm'1)
Fig. 7. FT-IR spectrum of methyl ester oil.
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Table 5. Ratio of sulfonation with various CISOz;H
contents

Concentration of
CISO:H (%)
Ratio of
sulfonation (%)

10 15 20 30

12 3.9 3.6 3.0

Table 6. Ratio of solfonation with reaction temperatures

Temperature (T); 5 25 30 60

Ratio of

sulfonation (%) 4.6 39 40 0.1

Table 7. Ratio of sulfonation with reaction times

Reaction time | Temperature . Ratio of
(hr) () sulfonation (%)
5 15
1 25 1.2
5 2.6
2 25 22
5 45
4 25 39
5 59
> 25 53
Table 8. Blending formulation
Composition | Sample 1 | Sample 2 | Sample 3
LD-16" 20 40 40
SOF-50 5 20 15
SOF-70 - - 10
NP-6 25 10 -
NP-8 - 10 -
IPA 5 10 10
Methanol 5 - 5

D product : sulfonated surfactant

-

Table 9. Properties of anionic surfactant

Properties Sample 1|Sample 2 |Sample 3
Active matter (%) 65 68 71
pH (10% solution) 6.5 6.5 6.4
Solid content (%) 55 55 58

Table 10. Degreasing effect of anionic surfactant

Sample Before After Degreasing
No. |treatment (%) |treatment (%)| effect (%)
Sample 1 47 1.0 79.7
Sample 2 47 15 68.0
Sample 3 47 11 76.6
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Table 11. Properties of anionic surfactant

Sample Solid Fat Degreasing

No. |content (%) | content (%) | effect (%)
Sample 1 60 1.0 79.7
Sample 2 62 1.5 68.0
Sample 3 60 1.1 76.6

A 55 12 744

B 60 1.8 61.7

C 50 1.9 60.0

A, B, C : Foreign-made chemical

A : Polyoxyethylene alkyl ether[RO(CH.CH:O),H]
B : Alkyl carbonate]RCOONa]

C : Na-alkyl sulfonate[RSOsNa]

47 =

08 Az FHNH B fleshing scrap@

o|gstel HA, W) 2H 2, 2ES} 5 B

2 AR ol 24 AUTHAZ AzF YolA
el e 2ES 92 4 99t

1. AA Yozl 2x7 120CH A vacuumE
o] g5t =& 4 ‘%]*HE_ AAsE Fe] &
U Boe & 2 3A V1EY gFAA MR

T Ao UrEH&E}- E3 ¢ 200mbar
oA 713 HH9 & 2 AF Ee4de ¥2
= AR

2. "**ﬂ lard oil& o] &5t WEfAg 235} vhg A}
oil®] AL dEof 229 FAUL oil o
H] | gkibo] oF 88%, EjAlwo] 12%H] &2 F
Z 53t

3. Fatty acid ester lard oil& o] &% &£&3 W3
£ chlorosulfonic acid @&gFo] 15%°| A HH-g-A
o] 7} S48t o F4tZE = 39%E UE
it

4 3% 499 S 53 AzE Lol AUEALA
o gAY 68%o| ¥ g 43t

A2l =2

2 AFE 2004 R F=EH7 5L
A FHste X}*ﬂtﬂd‘ﬁ%%ﬂ%ﬂ%*}ﬁﬂ A4
o 9% Aoz oo FAEHYH.

376 / Bt=2EMIIZEEI X K183 HI6S(2006. 12)

1

=]
Jx

LRI -

JE
4
e

=k

rar

1. E. M. Filachinon, M. L. Fein, and E. H. Harris,
Application of Surfactant in Leather making with
Technology, J. of the American Leather Chemists
Association., 54, 668-776(1998).

2. E. H. Fein, E. M Filachione, and E. H. Harris,
The use and Subsequent Treatment of surfactant,
J. of the American Leather Chemists Association.,
58, 202-210(1993).

3. S. J. Viola, M. L. Fein, and J. Naghski, Effect
of Addition on a Polyoxyethylene Lard Fatty
acid Ester, | of the American Leather Chemists
Association., 61, 661-672(1996).

4. T. C. Mullen, Treatment of Raw Animal Hides
and Skin, J. Soc. Leather Trades’ Chem., 46,
162-173(2002).

5. T. C. Mullen, Surface Active Agent Used in
Leather Industry, Leather Manufacture, 81, 18-29
(2003).

6. A. R. Mossop, Interaction with Fat, Grease
Penetration, Degreasing, ]. Soc. Leather Trades’
Chem., 49, 470-483(2002).

7. A. ]. Hall and R. W. Pinault, An analytical
Method of Surfactants, Textile World,, 114,
82-96(1999).

8. L. M. Woodley, Leather Chemicals Test Method,
J. Soc. Leather Trades’ Chem., 50, 24-33(2000).
9. J. H Bowes and C. W. Cater, Study on
Synthesis of The New Retanning-Fatliquoring
Agent by Using Carboxyl Modified Lard,

Royal Micros, Soc, 85, 193-205(1996).

10. B. K. Barnwal and M. P. Sharma, Prospects

of Biodiesel Production from Vegetable Oil
in India, Renewable and Sustainable Energy
Reviews, 9(4), 363-378(2005).



