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Synthesis of imidazole type ionic liquid amphoteric polymer
and its application in fatliquoring
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Abstract: 1-Hexyl-3-vinylimidazole bromide ([HVIM]Br) was synthesized by nucleophilic substitution
from N-vinylimidazole and n-bromohexane. Subsequently, [HVIM]Br and dimethylaminoethyl
methacrylate (DMAE) were used as raw materials to prepare copolymer p(DMAE-co-[HVIM]Br) by free
radical polymerization in the presence of azodiisobutyronitrile (AIBN) as inititor. Then, amphoteric
polymer p(DMAE-co-[HVIM]Br)PS was synthesized by quaternization of copolymer p(DMAE-co-[HVIM]Br)
with 1,3-propane sultone. The structure of the products were characterized by FTIR and '"HNMR. The
combination of amphoteric polymer and castor oil in different proportions was applied to the fatliquoring
process of leather. The structure and morphology of the wet white leather after fatliquoring were studied by
SEM and ultra-deep field microscopy. The softness and physical and mechanical properties of the leather
after fatliquoring were measured. The results showed that the softness and physical and mechanical
properties of the leather treated by the synthesized amphoteric polymer p(DMAE-co-[HVIM]Br)PS as
fatliquoring agent were improved.
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Table 1 Parameters of fatliquoring process
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Fig. 1 FTIR spectrum of [HVIM]Br
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Fig.2 'HNMR spectrum of [HVIM]Br
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Fig. 3 FTIR spectrum of copolymer p(DMAE-co-[HVIM]Br)
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Fig. 5 FTIR spectra of amphoteric copolymer p(DMAE-
co-[HVIM]Br)PS
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Fig. 6 'HNMR spectrum of amphoteric polymer P(DMAE-
co-[HVIM]Br)PS
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Fig. 7 Surface tension of amphoteric polymer p(DMAE-
co-[HVIM]Br)PS
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Particle size distribution of amphoteric polymer
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2000 %~ SEM &, K 9a'Fil 9b'43 5l Ky ARG i
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BB FLBREUIN, IR I 5 4 2 1) 8] B B g 3 K
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Fig. 9 SEM images of fatliqoured leather (a) and without
fatliqoured leather (b)
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Fig. 10 Ultra-depth microscope photos of fatliqoured leather
(a) and without fatliqoured leather (b)
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Fig. 11  Softness of leathers with and without fatliquoring
processes

FHE 11 AT, BERRIH S P SR G i Bt LRy
5:50 R (P<0.05) "FRMIGMWESE, BER
Be B R SR A B B AT R, R AR
BEZ AN, EAE BRI S IR EGW R R S
5 BFIARI A RME 9.0 mm, BT ARMAEKZE 1.5 mm,
HETHEAZE PSR LQ-5 /EHMER, X &
T P R A W 40 S5 R 5 B K I e S K A R
KERERR I, SEOLEARMGERMER, 4
H5 B &2 B o] LLFLAR IR . 4 PER AW S
BERRM BT Lo 1 9 B, AR it 2, RENEER
e, AR FALIMIE R S, LSRR
FE/IN, BEEPIPER G RS A A S g, 3L
TR AR B S s, RSB SE R, [ X H
TP R O 45 ) v B A B R R T LRI LT 4 v
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Fig. 12 Tensile strength of leathers with and without
fatliquoring processes
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Fig. 13 Tearing strength of leathers with and without
fatliquoring processes
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55 B, IS S R BT 5K R R Gk 8 i KAE
15.58 N/mm®, HCARANNE K %5 6.84 N/mm?®, KTl
BIHE TR LQ-5. M 13 nl, MmitRE
YIS E R E L 3 0 70 (P<0.05) BEE TR
JAEA 109 MR . RIS B K 540 2458 15 0
19.84 N/mm, PBfiZ5 & B oG] R A 80 & A
Wr K, Fz A S R W K, YIRS
EBR T LR 3 0 7 B, R SR R B e M
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g5, RV LTYE, DO O Y B LA BE
2.6.3.3  JNARATJE FEREARRIE | BRSO iE

TR WA ) P BE A AT

TR B JS AR IR | B KR SO BRI Y

WSR2 2 BT

K2 IG5 K R SO ) A i i

Table 2 Shrinkage temperature, water vapor permeability
and absorption of fatliquoring agent before and
after fatliquoring

?ﬁﬁ%‘éé%‘z[ﬂi Wi 46 8 B /°C B TNE e
ﬁ‘tiﬁﬂ%ﬁfﬁ - (mg/(10 em™ W %%
DT g R A 1) =7 T 1): ) =4 24h)]
1:9 83.5 83.5 0.283 94.52
2:8 79.8 79.9 0.282 95.28
3:7 82.6 82.8 0.274 95.06
5:5 82.3 82.5 0.284 96.94
g 83.5 83.5 0.215 —
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FE 2 FTLAE Y, AR AT IS B AU 4 8 B L
SR AR AL, U T R B R R A R R AN R
i) 2 B U TR o« I T B PR A a8 K ARk
BHKFE, MIRIE R ER B KA BT, X
T PER A YR FMA , B0 T £ 4k 2 [ /A
HR e, A AR 4 g 2 (R T B, AT
R EAK SEE . 22 2 PSR A RIS TER
SERRMA R 5 5 WIS R Wk K ik
96.94% , i A FIF il £ 1 79 P SR 0 i Aig 75 BEAR B st
BB E| HH R, DT B S BRI AE

3 it

PIRAE 1-C 38-3- 245 5K ((HVIM]Br) . B 3
WHEIR —H & 41 (DMAE) RJERH, it § i
R4 RY p(DMAE-co-[HVIM]Br), 285 i 1,
3-PI TR P9 R ) e SR P iR AT 2 e A P A T
B4Y) p(DMAE-co-[HVIM]Br)PS, H ] ¥ 7k it 3¢ 1
K S FAR R 33.7 mN/m, CMC {H 5 0.5 g/L, Rl
KRR SR w1 M . FLICR AR ZE T4y A 7E 100~800 nm
Zh, s HEIESSA, FHRERN
207.1 nm, V2 RFE IR A EEK o KA [R] L A5 7 P
REWSERME B S TR EW MR Ty d, 45
RERY, SRR G RIALE L E s,
FERRE | BUk R R 25 B AR 0B ) B 53]
BET 1.5mm, 6.84 N/mm”, 8.18 N/mm,
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