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Preparation of mosquito repellence silk fabric based on the clathration of B-cyclodextrin
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Abstract: The B-CD was grafted onto silk fabric with BTCA as cross-linking agent and SHP as catalytic agent,
then was treated with citronella essential oil to make mosquito repellent fabric. Determine the optimum
grafting process of B-CD through orthogonal experiment as: mass concentration of BTCA is 110 g/L, mass
concentration of B-CD is 70 g/L, and mass concentration of SHP is 40 g/L, and curing temperature is 170 'C
for 3 min, and weight gain rate of real silk fabric under this process could reach 16.04 %. SEM test indicates
that: B-CD had grafted onto silk fabric successfully; after that, K/S value of B-CD grafted silk fabric dyed with
cationic dyeing is increased significantly, while K/S value of acid dyes and reactive dyes are significantly
lowered. After placing grafted silk fabric dyed with citronella essential oil for once week, the repellent rate of
the silk fabric against culex pipiens pallens could still stay higher than 75 %.

Key Words: Citronella essential oil; B-CD; Graft; Anti-mosquito; Silk fabric

WO BRI T B, ANEB L, T He R 5
JEPS SRR AN, 4 NI R R SE o
R\ by, RIS, |z AR e
HY, AR S s HTT s o 0 SR A T 917 ICHE B T AT L
TR AL R 5 4. Shahba 5 UR Y U441 b 9k
B 2 TR, (B BREE RN, X AT —
58 fiFH HAN G R BE A% . Harbach % LK i s i (DEET)

Ugis HEA: 2012-06-21; f&[E HER: 2012-09-28

E®WEB: WA Hm AA I I H (14530032661151)
EEEN: YA1989— ), 5, 2008 L TR AR]
Ao WiEE . K& Bd%, yuzhicheng8@yahoo.com.cn.

HPLRIZY) 1, (HDEETX JLEEAFAEA I B M. e
LAIT R NAR TG 5 XA SE Wi 25 B BT e, 4+
BN R ORI R

AP RIAME) 2 N T 05 & By, 1 HAAT R
U BRI Eh . VAR S ¥ 5, BRI 25 23 7l
P\, SRS R AL BEYE R AR AN 8] A e JIROX
UL AWPSUR BRI B R IR S 52
BAE R, HB-FRRIRE B R L2 81 1, G KRR
BRI, IR, MR IR 22.230)

(A W
1.1 #H5%H
MEL: 03B WY,

_6_



Vol.49
No.11, Nov. 2012

siLk ¢4 4%

H49%

20124E11H  SE11H

FERA . FF R A H), B-H Bk
(B-CD, ALk 7, g i m b 2% S B AR A PR A
Al), 1,2,3,4- T HEVPRIR(BTCA, Jp#ral). kL%
BN (SHP, Zr#ral). FHE 74kl Mtk gk, 7
PEGERLCF W2 A wl).

1.2 {0 2

AR2130/C HLF 43 BT KT (U S 7 088 (135 ) 17 B
A+)), DHG-9140ARIIY A 4L 42 ( ilg—fH R A AL ARH
M), M-63E5EA e B R HLOT N =B BHE A R
Av)), DZF 602084 HEFE (AR IN T % 45 /K WL 1 BHEAT B
/A7), Data Color SF600-PLUSHI {4,/ 4,1% (3 [ Data
Color/ ), JSM-5610LV R34 i 1 b s (H A
JEOL 2 7).

1.3 REES
1.3.1 B-CDFki 247

- R IP-CDTE60 CHIK P f#, IMABTCA
FISHP, $iHeAEILe 2w, & -8 ZHL(ELH %
100 %), 170 CH7HE3 min, #XJ560 ‘C/KPEL0 min,
KUE, ARG A

W3R B3 IEATIA R, it 12, H%
B-CDJF ik . BTCAE KA . SHP 5T £ 34 Al
BRI . IEASIRE W IR L,

R P-COEMI LY EATIAR K FK P&
Tab.1 Table of factor level of orthogonal experiment on silk
fabric grafted withB-CD
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Fig.1 Temperature rising curve of cationic dyes dyeing
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Fig.4 Schematic diagram of detection device of mosquito
repellence
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Tab.2 Results of orthogonal experimen

N = R0 45 R
A B C M %
©) 1 1 1 9.04
® 1 2 2 10.23
® 1 3 3 11.96
@ 2 1 2 11.30
® 2 2 3 12.48
® 2 3 1 14.53
@ 3 1 3 11.81
3 2 1 12.20
©) 3 3 2 16.04
¥EL 10.410 10.717  11.923
B2 12.770 11.637  12.523
¥IMH3 13.350 14177  12.083
W= 2.940 3.460 0.600
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Fig.5 Reaction scheme of silk fabric grafted with f-CD
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Fig.6 SEM images of silk fiber before and after grafting
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Tab.3  The K/S value of the silk fabric dyed with cationic dye
before and after grafting
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Tab.4 The K/S value and weight gain rate of silk fabric dyed
with acid dye before and after grafting
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Tab.5 The K/S value and weight gain rate of silk fabric dyed
with reactive dye before and after grafting
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Fig.8 Mosquito repellence effects of mosquito repellence silk
fabric
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