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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 Amount of Qil content
Color (%) solid waste %)
’ (kg /sheet) ’
White or pale |0 4g | 15138 95
yellow
2.2 AleF

%3312 9)3F chlorosulfonic acids ¥+ Junsei
Chemical Co.2] A|9FS- AFE3I31 ] ol ~H| 2315
213+ methanol-2 Sigma Chemical Co. 2] 15 A|¢F
S AR S8l E AFEE sodium hydroxide
= Junsei Chemical Co.9] 15 A 2FS AF&-31%©.
), 29SS AMSGAE el NP6,
NP-8} SOF-50, SOF-70 < ©]-&-3}3ith

2.3 ksl 54

Sol A 8ol 2 AAeF methylene
blue &4+ 3} chloroform S 7}ste] <fole &4
A i fdo2 AY HAs) Hx2 A
o] YER}AL chloroform S0 A 5-E A o] 432
& 3O= o]sdl & d5(E3) T sl5(chloroform
ol Y HAES el Hol Fddo] Hr)

D x (1/500) xF x80

C(%) = x 100
(%) S

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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Purified oil content (%) =

=
| Y31 13} o0ilS 2
715 &8 2249 S
HA A=A A A =E 7
o AT T AFE S3k] A
F v oY F= FFE S

x 100

Wf X SCf/lOO

W, : Extracted oil weight(g)
W; : Fleshing scrap weight(g)

SC: : Solid content of fleshing scrap(%)
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Fig. 1. Flow diagram of most optimum refining of waste

pig fat.
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Fig. 2. Graphical array of refining process of waste

pig fat.
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Lard oil®] wWEo] 2823} W34S Fig. 3
Uehlomn, BEg- A2 Fig. 491 flow diagram
o2 ettt A Wi WA A lard oil
FAE S48 5 w8719 255 LT=E A
Sk L the, eS8 F 108 59 120rpm
Oi WAkt W ghEo] NaOHE £33t < 10
B ol wukala, WS T|e] LEE 0T B 48
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S AtE T sk vEeS kel
a5 %9 e %‘ == AA A 2 24
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AAE lard oil = 0]“15]' el ~ 8| =23} u3h
HkS-S Ea 59 A, ZEAYE IR Dryer
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e
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Fig. 4. Reaction diagram of transesterification reaction
of lard oil.
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Fig. 3. Transesterification reaction of triglyceride.
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34 Al DY 4SS 80 2A)|A  BHEH
3. 4dx ‘;‘ oz Table 2. Waste fleshing scrap solid and purified oil
contents with differen temperatures
B T . Waste fleshing scrap | Purified oil
3.1 dl=A A emp. ( solid contents (%) | contents (%)
80 45 -
311 =& W3} 100 45 124
AEAE ) okl sl ergw BB LD
- - eaction AW material wei . g
§} }\]ﬂ N@ = /‘é‘—]}\] O}Oﬂq' e 28 , 10 condition | Reaction time : 4hrs

=80
0C, 120C &2 W3} A|A A3 on, w3 A7H

S g ro 2 AN TE A A= Table 2 9 Table 3. Waste fleshing scrap solid and purified
LRI, AE Al 257180 T ol 7o 7] oil contents with different vacuum capacities
AN == - v o
2y ¢Ro Ryl 453 dojubA] ol oil ¢ TCondlh(\)?s Waste fleshing scrap | Purified oil
Lo \ emp. ac. . ) X
AA 7} BErbssleith v Lxv) 100(_} o] Ao (0) | (mbar) solid contents (%) |contents (%)
M= AAE 7Fs s, lard oil 357F FEIL 100 202
& AA A ] AN 80 200 46 227
400 22.7
312 &St Wst 600 21.9
HEAY A NEAQ FA ARe] 4, & 100 340
B, W gog ool grk o ARl W | w0 8 e
710l 9& 7tste] AEAE RS AS w 0 4538
A WA golahA ol Fold fAst wae & 10 722
2le g olF oY, e wkE7] Qo 120 igg 48 57;(5)3
a2 EATeEA HEAE A st A 600 75.6
Hom dif Uk 100 579
B A= S Fof| SRS A A Y5 200 64.5
. 400 46 56.5
o] vacuum pump = ©]-8&3t QA7 Al 2H % =3
& wqstud g A8 PES G e '
oA 4AIZE EF WREAIZIHA ZHSHS 100, 200, Table 4. Metnyl esterification using refined lard oil
400, 600mbar = ¥ 38} A|Zlth A3 ZA3}E Table 3 Products Solid content (%)
of el Ad Az} ¢tEo] Zrlshd AA Purified Lard oil 99.99
AU s S D @A B0 2L o of | P a0 880
9 2] olyl o =
}\}\T:’—~ w}‘j/} 1 i ZOOmbar, ==120T 7]’ Z] pI’OClUCtS Glycerin 12.0

o /\
498 ¢ 5 U9

120
3.2 A Lard oils ©]&3+ wdo ~H =3} -
o —
Eless s w|
Fig. 7¢] FT-IROIA 71041070cm- 9} 1170~1380cm” € 6o ]
o ol vehhs wEAdY) peak o F71E F 4
58 lard oil o At W 2B 2 WG A
a3, - L
A lard oil & Lo e 28a A9 A N I
= Table 40“ L}H—IH Mq—' /\E]U‘:q’ ﬁq‘ lard Oll‘/] X] -2(:]3500 3600 25I00 20I00 15I00 1600 500
T 13| s S O .
Hj’?} ‘jﬂjoﬂ—/—\—Eﬂig} =A™ HE2 8812 9 H] Wavenumber (cm™1)
2 35 {3tk Fig. 7. FT-IR spectrum of methyl ester oil.
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Table 5. Ratio of sulfonation with various CISQO sf

contents
Concentration of
CIsO 3H (%) 10 15 20 30
Ratio of
sulfonation (%) 1.2 39 36 3.0

Table 6. Ratio of solfonation with reaction temperatures

Temperature ( 5 75 30 60
Ratio of
sulfonation (%) 46 39 40 01

Table 7. Ratio of sulfonation with reaction times

Reaction time | Temperature Ratio of
(hr) (0 sulfonation (%)
5 1.5
! 25 1.2
5 26
2 25 22
5 45
4 25 3.9
5 59
> 25 5.3
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

U 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 4.7 1.0 79.7
Sample 2 4.7 15 68.0
Sample 3 4.7 11 76.6
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Table 11. Properties of anionic surfactant %ﬂ%ﬂ

Sample Solid Fat Degreasing
No.  |content (%) | content (%) | effect (%) 1. E. M. Filachinon, M. L. Fein, and E. H. Harris,
Sample 1 60 10 79.7 Application of Surfactant in Leather making with
Sample 2 62 15 68.0 Technology, . of the American Leather Chemists
Samile 3 gg 1; ;ZZ Association. , 54, 668-776(1998).
B 60 18 617 2. E. H. Fein, E. M Filachione, and E. H. Harris,
C 50 19 60.0 The use and Subsequent Treatment of surfactant,

A, B, C : Foreign-made chemical J. of the American Leather Chemists Association.,
A : Polyoxyethylene alkyl ether[RO(CH CH:0) .H]

B : Alkyl carbonate[RCOONa] 3, 202f210(1993)' , ,
C : Na-alkyl sulfonate]RSO ;Na] 3.S. ] Viola, M. L. Fein, and ]. Naghski, Effect

of Addition on a Polyoxyethylene Lard Fatty
acid Ester, J. of the American Leather Chemists
Association. , 61, 661-672(1996).

4. T. C. Mullen, Treatment of Raw Animal Hides
and Skin, ] 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
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