>
_H
&

it 2019 4F 11 H

A =1 J

BT S H L5 R R AR Rk B B 5

731? 11’3’%%%$ %1’3’ s ﬁ12gx ,F}'ﬁff fzs 9%\4& /1\\1’2’3’;‘\”] %2
A.PEAFRET MAAFEFR, ) M 510641; 2.7 M A AR B KBRS A RS, 7 M 510641
3.PEAFREAKF, T 100049)

W E T H MM 5 b2E S, K -3 N 3 = & A ke (KH-580) 5 2 0 56 db o 119 2R — P L i
At (viny-PDMS) 42 B BI04 1 il 45 1 B 0 R b K 23 B s R BB i K 0. R0 A0S i+ 6
BE X-GHEROG i 7 R 55 X B M SV AT RAL R 5 5% T R i K M B K Ay R R . 25 AR R )L AR B R
B /K ) 3% T LA TR B AR U A L 4 Al A e v T Ak 156° VR Bl A dec s nT Ak 2°. R 2K 2 B Tl K 40 S R R B
R 99. 806, IF HLAEFELLHEAT 20 WIHK /38 Z 5 RAR IR FE 990 I 43 B R0R

KEW L E RN SR MEK s WK E

5=

SIE AP SR S 25 TR 9 2 % 95 /K A BB B AR A7 3 R L A 2 T 0 B 4T LA 0 ek B T A
FEI S A 90 8 T 0 2 6 3K 0 25 5 22 3ok R 2 T 5 0 A 0 7 00 0 B MR 120 S 0 R B 0
AR 3 KA HE R 53— AT T 0 52 B 335 7K P A 5 AR 0 B 2 )L 2R 5 K B
fil A8 KT 150° 9 B K 26 T BHRHIE 3 — 2 55 bR b B R AR R L R T K 4 L B B K
5 T P 7 65 b 1 T8 T A K TR BT A3 S B ) B o P R B

FEHR T LA A T 0 25 4 T B T 7 2 BRI AT P A B L 6 3L LA
LK S5 T 0 RS BRI B A 1 T R
SRR 7 2 S22 AR T Tl B B 5 P 2 —

AT R ot f 2 I i o -3 9 = 2 S e (K H-580) K Al 2= 48 7 T 5 3 404 1=
LI 20 S 38 00 38— W SR ik 0 Cviny L PDMS) £ B K 30 g 20005 « 1 4700 15 20 5 7 5 o A 2
(Click Chemistry) 5 BLAG B K 4143 31 A B 4100 £F 45 10 32 0 - . 15 BB B SU 00 L VF 40 % 45 T Mk 41
YIS S IR EAT T K B

1 S

1.1 ERERA

Y-FRA = LA RS (KH-580,99 %) . £ 3 3 o (1) 38 — B J ek S0 e (vinyl-PDMS, 90 %) .2, 2-—.
FH AR BL-2- 2K B K 2 (DMPA L 99 %) SR A EE (A4l L TG /K Z B oy M 4l 57 B (e e gt . il 3 Fig
B[R T A A BB A A BR A ) 5 218 (100 Yo R 27 4) LI A 11 3% .
10. 14028/j. cnki. 1003-3726. 2019. 11. 003
W75 :2019-03-25; & @] :2019-07-18;
EE B B (1992-) , 1 WA 55 A W58 O 1a) A HLAk2%: . E-mail: hlhh2006@126.com;
CEIVEE R A B R AT B L A S O L BT O 1 R IR 4 A . E-mail: ylchen@gic.ac.on; §f #F L WF 5T 51 L A
UL BEEE 7 0] R MRS S RAE . E-mail:jintao@gic.ac.cn.




5110 [ E{i . 27 -

B

1.2 BHmAKAUEH &
L2.1 ZURAREE B dem>X dem W), B TOKUEN, ANEIR I 20min J& , FHIJOK L BEE U fdm
A BEFTBET T ]
12,2 BEGGAIRFI KM K KH-580 I 2R3 800 9500 1 57 9 B v i UK S R R 1y pH £ 5
FeAy s FE 60min f 784 K A 5
1.2.3 HHEAKAWRIH G voly-PDMS Hl 550 00 L5 DMPA BEHEE O 204 580 R TEIR A
Wh Tomin, O R U 3 59 2380 8 P Bl 1 2R DU 3 £ 0 B 3R v, 58 A T B G — s IRk D S R S 7 45
1R AL B S VYT 80°C Has LA T8 3h, Jicis
1.3 ZHHRIESMHERENIK

SR I fiah 73 000 43 (JC2000D2 o b33 rp ) P A2 SUPIRE il (9 4 fik A 5 TR 3 iy K Bl Sl 20K 5
Uik 10s J5 BER I AE A —FE dh (9 AN 8] 62 BI04 5 3R BOF 2R

K A B 2L AP ETEAX (Tensor 27, Bruker) X s o4 fif J5 #9 2390 #E 17 21 41 3% (FT-1RO I 1 41 48 i [
4 4000~500cm 'L HERI dem L T IEON 32 K.

SR P30 L 1 0 BB (S3A00N . H A7) WL AC P i i 19 400 2 1 o A it 32 75 A 48 Il T 84 b T 4 24h
EIRER IS

K X B4k O8 B F BB 4 B (XPS, Xi+, Escallab) fil X ) £k 68 it /3 #r C(EDS, X-Max, Ox[ord
Instruments Inca) X SO A5 #9240 64T 003, D00 5 B 1 i5 J 2490 36 T A0 38 19 58 2R 4R

SR H B ] BR 7K G 8 A0k U BRI A3k K 20 B REHE AT I RE . Uy I A AR SR DU R 2 0 1Y
FJE BRI A WA B TEZUY) b EATIK R . DN B R R BRSOk o B R LR LT 50
W ARTF PR

\%
E(%>:7“><100%

ST E U 0SS BEACR . Y5V AV S5 U4 B RS 19 AR mL.
2 HRE57#®

2.1 LRERKEUER R AR IR

s s BB DR BT AR S 0 R v AR PRI R T S A AR ST e A 43 L o A A LA R
FTE 3 RO Y T B i T AR R X — S R TR E R R R . 1 2l e A SR S
A RLE o T BF 2 AERERL A A Bl A W B 2 Wi A A B I T

T B K S B A ik BRI R I DAL TR T DU R AR S 3 ek 2 L A R R S K R S Y A e A
R 25 G o P38 O e e A IR b A 0 i 5 B A I T BB Y & s A e o 198 SR AU R A T P A S AR A
JNE o AT ) A5 LA AR K 32 T P 3 T A 21
2.2 KRR B KRR R

2L 1) 2 o R 5 R AR B PDMS MR BE () O R AN 2 firs . AN AT LB Y, 786 BE B a) A 5] 19
FAFE LB PDMS R B2 0380 SOk 7= i 4% fi £ D] W 34 K. {HIE R PDMS ¥R B2 4k 2238 fin , 42 fil 1 )5
MZE B EAR . 43 A H s P, PDMS VR B K 2 73 T 7R V1) 25 4 R 108 il K IR 2 ZE 9 L B & PDMS
W RE SN B KU 2 R LATE 3 A M B 25 400 2R 0H T B PDMS kR 4k 22 18 in . 5 F A ) PDMS 41
1y HERRAE LU () £F 2 23 B v, R AIR T 20 1 b 2 T REURIDKEL AR B2 o DT 580 040 ) 4 ik ) B A5 I

SR B [E] A 30s B, 24 PDMS ¥ BE S 3 %0 Bif 422 fih £ 1k 21 5 KL DL B S 154°, 4 5 B B[] 54 90s B,
24 PDMS ¥k B 8y 4 Do i), 42 fil #1830 de R RS 156°, PRI AT DAy, 468 00 el 1 Ak 345 380 1 21 40 S — o
8 B K B R

FRA T B ik AR B KB R K S B 24 PDMS #e o8 4 %6 . 5% B8 2 5 [8) Sk 90s 45 31 (1) 8 5 7K 21

10. 14028/j. cnki. 1003-3726. 2019. 11. 003



.28 . (=T S S B 2019 4 11 J
W /7 ,,  KH-580 /, 2( vmyl PDMS
% /f///// — /*«g// @
. ”// :
*REMR RA7-5H R4)-5-PDMS

I

o) ‘*Y
—-0— |

R

¢

B 1 e k«m%ﬁﬂ%/}lﬂilﬁl

Figure 1 The schematic preparation of superhydrophobic fabric
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Figure 2 Contact angle of superhydrophobic fabric with different PDMS concentration
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Figure 3 FT-IR spectrum of fabric before reaction and superhydrophobic fabric with different reaction time
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Figure 4 SEM images (a)fabric before reaction and (b) superhydrophobic fabric
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Figure 5 EDS spectrum (a) fabric before the reaction and (b) superhydrophobic fabric
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Figure 6 XPS spectrum
(a) Scanned full spectrum of fabric before reaction, (b) C,, peak fitting curve of fabric before reaction,

(¢) superhydrophobic scanning full spectrum and (d) super-hydrophobic fabric C,, peak curve
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Figure 7 Separation efficiency diagram after multiple oil-water separation
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Figure 8 Contact angle and roll angle after multiple oil-water separation
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Study on Superhydrophobic Modification of Fabric Based on
Chemical Click Method

HE Li'"*, CHEN Xiao-dan'?, LI Zheng'®, JIN Tao"***, CHEN Yu-fang'?*?",
LAI Hua-jie"*?, LIU Rui®
(1. Guangzhou Institute of Chemistry, Chinese Academy of Science, Guangzhou 510641, China ;
2. Guangzhou CAS Testing & Techonology Services Co., Ltd. Guangzhou 510641, China ;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: y-Mercaptopropyltriethoxysilane (KH-580) and vinyl-terminated polydimethylsiloxane (vinyl-PDMS) were
successfully grafted onto the fabric via thiol-ene click reaction, thus, super hydrophobic fabric with excellent oil-water
separation ability prepared. The modified fabrics were characterized by infrared spectroscopy, scanning electron microscopy
and X-ray photoelectron spectroscopy. The surface hydrophobicity and oil-water separation performance were investigated
and their results showd that the surface of the superhydrophobic fabric obtained was in gully and stripe structure with a
contact angle of 156° and a rolling angle of 2°. 99. 8% of the oil-water mixture could be separated by the fabric, and the
ratio stayed around 99% after 20 cycles.

Key words: Click reaction; Fabric coating; Superhydrophobic; Oil-water separation
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