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Synthesis Copolymer PVC-g-Cand Its:/Antibacterial Properties

Yang Dehua, Jiang Wenwei, Li Pengxiang, Yao-Pei, Mao Wei, Yi Zhenghu
(School of Chemical Engineering; Sichuan University, Chengdu 610065, China)

Abstract : With polyvinyl-chloride (PVC) as raw material, 2-methyl-acryloyoyethyl trimethylammonium chloride (DMC) as
monomer and benzoyl peroxide (BPO) as initiator, quaternary ammonium salt was synthesized into polyvinyl chloride resin (PVC-
g-C). Polyethylene glycol diacrylate: (PEGDA) was used as cross-linking agent to synthesize PVC-g-C-A. The effects of monomer,
initiator, cross-linking agent, temperature, time and other factors on grafting efficiency were investigated, and the hydrophilic, me-
chanical and antibacterial properties of modified resin were studied. The synthetic PVC-g-C and PVC-g-C-A resins were character-
ized by FTIR, XPS, SEM and performance testing. The experimental results show that the monomer is successfully grafted onto
PVC resin, at the reaction temperature of 75°C and reaction time of 4 h. The content of BPO and DMC (PVC mass percentage) are
3.66% and 24.69%, respectively. The highest grafting efficiency of PVVC-g-C resin is 40.85%. The contact angle and elastic modulus
are reduced to 73.42° and 3.94 MPa, respectively, and the antibacterial rate of the film is greater than 99%. The content of BPO and
PEGDA are 4.31% and 6.09%, respectively; the graft efficiency of PVC-g-C-A is 47.99%, the contact angle and elastic modulus are
60.31° and 6.11 MPa, respectively; and the antibacterial rate of the film is 97%. Therefore, the introduction of monomer can make
PVC hydrophilic and enhance mechanical properties, and make it has strong antibacterial properties.

Keywords : quaternary ammonium salt ; graft modification ; polyvinyl chloride ; hydrophilic ; mechanical property; antibacte-
rial property

RAM (PVC) 244N ) ZE A+ H S SBaA TL ™ b R e BEG ™ 5, DAl HL 2
Bz —, Tz BT Tl AL AR H AR TRt e EE B0 T4k, PVC LIS
Aol WA, i FHARE MR e 2 Pkl I eEROETE RS R e AP ERE L) RIS

BIAER : 5 3CH, [, B, R ARG LS4 T2 E-mail : jiangwenwei@scu.edu.cn

Yr#s B H# - 2019-11-18

51 A B SO, M, 55 | LR Y PVC-g-C A i HBUTERE [J]. TRE%KL T, 2020,48(2) : 28-34.
Yang Dehua, Jiang Wenwei, Li Pengxiang, et al. Synthesis copolymer PVC-g-C and its antibacterial properties[J]. Engineering Plastics
Application, 2020,48(2) : 28-34.


杨超


Wit 5 - JLRY) PVC-g-C & S BT M: Ak 29

PEfE, W28 7 i B & BRI R 80 0
PVC ATl , ASR AN R B U e e e |
R At S5 T VA MGE PVC PR (K P R
g A B

WU TEA RS PVC SR, i HAK AL R
 PVC B LR H AR AUOK R (Ag) AR5 A
PVC ¥yl i A Brs g g 2, SR
IRecr: T2 BA YRR e YRR s, [l an B 45
Jia) gt B9 PRI, R LT 5 X PVC AT T fig
et n s BRRAR XS PVC R ke v, (i e mT
FERL AR ZERE B R A, 38 A5 B Re AT T, el >
PVC A R RE , WBT 1 1 28 1 T R R oK
PEAE B O PVC S M A ik o S IR R AT T
Al , T A 20 B AR R BORG BT, A PVC BAT R
PO P FURG B, 7628 4 P A lhas i iz B
BT 2 1 PRSP g AN O A L SRS T R B
FEEHAX PVC REHITEVAHEH R EY
ATV X FP BT Z PVC R A REFAR 40
KB, 0 LA R 5 e aE B, EAR H R X
PVC 2R T BE st R AT 9T L — L fHC T
RN PR R H R T SRR 52
WA TEE— gy B2,

R A= O T vk, N oy F SRR
&, FF PVC 4% rb Js 9 36 25 A FE 1, X PVC
NV BEHAAS [R] A e Pk B A5 8 i B ™ i o TS
OIES e CRUN SN S SR A S N DR SIS 8N
FERLH) PVC EE , i 28 5 A 2= e 0 M0 % 1 ek 1
PVC #fig (PVC-g-C), #&J5 AR & I — NI TR Ik
(PEGDA) 2y 52 Bk S 7R A g Hh S 3K 5 1l 7 i £ A B
g (PVC-g-C-A), H B 7EM T PVC Hi Mk, 1
SRR ERE . IR A SR ] it KA
T OME R A 48 ke S X PVC O ERICR $R A —
2%,
1 SKIGEB4SY
1.1 EZRMH

PVC : B4 JF 1350 ~ 1250, 401 190077, 1Y
& BEAE A A AT BN B

1,2- 5 ot EALHE H E (BPO)  H B : 4%
Braf, s iR AL T3

L DY IR e 4R < 5 — H LS Ak &% (DMC) : 80%
AIZRIE WL, IR R Ak T A PR F

PEGDA : V1443 74 400, ik A& &b T4
FRAF]

LA AR TE (CGMCC 1.2463) BRI (&5
4l ), D- #%INE (99.5%) AR AR AE R I
MR (R ) A BRA A

M AR R SR U JBRER IR - bt %A
YR IR
1.2 MEL5%E

{8 B AR 48 21 71 56 3% (FTIR) 4% : Nicolet iS10
L, S E TR CAH]

X B2 HL FBETE (XPS) 13 : XSAMB00 %, i
= Kratos 2\ ;

Y kG 3 H H 7 B UBE (FESEM) : Hitachi
SU8100 %, H 7 H 57 =i H AR A 7l 5

PR AR . DSAL00 %, 78 [ 7 5 -4\ ]

H 7T REIR IO AL : AG-10TA 1, H A By e/ w] .
1.3 B4 &

(1) PVC-g-C BiR Y %5 o

SR SRR S, 7E 250 mL DU TR
JA PVC (10.00 g) .51 %457 BPO,1,2- S L bl
7 (100 mL), HSEA kLS i A DMC Bk, &<
PR TR KA A, B, & i PVC-g-C M BR, H
ST TR T 0 R (60 mL) K ARt i DA i ) e 4
M AT, s g, 5o HRE (20 mL) YRS
ZEIHK (100 mL) Peik 3 Wk, A T84 Hh 1E 75°C
TR 6 h Wi, A R N s RN 1 A B
LR, AR (1) TR (G).

G="T"" oy
mpy
s m——HER 5 PVC-g-C M i S o i ;
m,——PVC R Tt ;
My T B T

(2) PVC-g-C-A Wi il 4

Z WA I PVC-g-C W i il 25 b 2, 76 S0 i 72
Hg 18 A PEGDA Z2HK ] 45 1 PVC-g-C-A #ffli
FHAF-E iRl n F s (60 miL) EeAs s i 51 i
T AT, B g, S BE (20 mL) RS R
ZEI K (100 mL) Pk 3 Uk, A THAE h AE 75°C
T 6 h, W=, A B R EWNE 1 B
RN, A (1) TR ERR

(3) VAR A

TR EBURR R O S g 35 500 v, T o) 1 £
9% 4 J JIEE VA, I 50% A A6 18 = T i 4 9 54
50°CHN#SEFE 6 h, B i <A, fE g i -
SZQ DY T AT A R, IR TR 24 h, ()



杨超


30 TSR

2020 4F, 45 48 4 55 2 W]

OJ\NL/
Wé ém

0 /cr
}\g/\/\NV—»Wéé
Hé| HC !

PVC-g-C

(6]
NOWOJV \B
PEGDA
i\NL

N
§C| (&CF
H 0 (6]
Wé*é 0 0 %CI A
i G T ho £

H
PVC-g-C-A

1 PVC-g-C 5 PVC-g-C-A Rl i 1
ViR 584 F R TE & /D 1 1 Y R0 1Y) 30%
Hrm KB, R T B L R AL DL K AE R
LR R PR R R IR 24 h R, B%S 50°C
ﬂsﬁéo
1.4 PEgemXS FAE

(1) M’J%%{Eo

FTIR ZR1E : J3%35 Fl 500 ~ 4000 cm™, 43 %
4 cmt;

FESEM 3 fiF: i
8.3 mm,

(2) AR AP

NG R T R, 2 A DA SO A it A 7
Pl A, AR RE I 5 A OSP4, i
fit £ A /I ) W TS S K M 5 BT B —/NBROE AR PR B
TAZEIE K IR 48 h, BUH S FH k46 2= K mmk
BK PR 424K (2) THAHGH IR K (W),

W= "M 1009, @)
m,

d

Aerprem,,, my S PR MK AT S B .

(3) VN T A PEREI I
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