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Abstract : A series of core-shell butyl acrylate styrene acrylonitrile plastic(ASA) were prepared by seed lotion polymerization,
and three different crosslinking agents, dicyclopentadienyl acrylate (DCPA), triallyl isocyanurate (TAIC) and triallyl urea ester
(TAC), were added in the preparation process. Then the ASA/SAN blend was prepared by melt blending of ASA copolymer and
styrene-acrylonitrile copolymer (SAN) to investigate the effect of crosslinking agent on the toughening performance of ASA graft
copolymer. By measuring grafting rate and differential scanning calorimetry test, it was proved that ASA graft polymer was
successfully synthesized. The mechanical properties of the blends were analyzed by impact tester and electronic tension machine.
The results show that the impact strength of the ASA/SAN blends using TAIC crosslinking agent reachs 170.4 J/m, and the mechani-
cal properties of the ASA/SAN blend are the best, higher than those using DCPA and TAC crosslinking agent. Comparing the tensile
strength and elongation at break of the three crosslinking agents, it is found that the tensile strength of the ASA/SAN blend using
TAIC was slightly lower than that of the other two, and the elongation at break do not change significantly. The properties of differ-
ent cross-linking agents on ASA/SAN blends are investigated by using dynamic mechanical analyzer (DMA). It is found that the
glass transition temperature in the low temperature region is different, indicating that the cross-linking agent will have an impact on
the glass transition temperature of the rubber phase.

Keywords : dicyclopentadienyl acrylate ; triallyl isocyanurate ; triallyl urea ester ; seed emulsion polymerization ; mechani-

cal property

R OIG-NIEIE RN SAN AR —Fhiih 2R 2 s BEALARER ] 1 FON T, 1 SANAR IR A 3
W (SOM PN (AN IR B IBIER I, B e PERE , il w28 SR O M- T - 0
RAF g P S I T (R Tt IE SR (ABS) BEAT IR BME" . T ABS A AE

BWIEIEE WD, 2R, W7 0 BB B i S B REAL

WeFs B HA: 2023-03-20

SIARE: REMS, fLE, B8, % AR SRR ASA FER G Y BITERERZ i 1] TSR, 2023, 51(4): 139-143.
Wu Kunpeng, Kong Lei, Zhao Xu, et al. Effect of different crosslinking agents on toughening properties of ASA core shell graft polymers[J].
Engineering Plastics Application,2023,51(4):139-143.



140 TR H]

2023 4E, %5 51 4,45 4 )

—ANBchoRUEE , JLAE S8 AN AE T Rleie SUsE AR & I
ST HEERRAR 22 NIRRT BR-28 £ 95 - DG 48
BHASAWE —Fh B 40 —HZ5H e R A
Yo, AR N HEIR T R (PBAVER IR A% , 1l i LI
BAF StFT AN 38 2 PBA I 155 ASA 2

A e, PR ISR ASA VM BGE et 7™
{H 2 ASA R R AW B PBA MG KL T A RLAE™ |
23 [ A3 AT AR B 2 SRR AR Y ST 2
LGB 2 S I [ B R BRSO AL AR
AR BIFFEN 990 % I ASA %75 5B W I IBOML 454
X SAN B ARG FIRRA B . T ASA R
 HAELE— et BUE , & L PBA 23 DA K S5 77 1Y
T AELE , T ATE ZEIRATTHE A Bt B2 v i A SZ 15651
R IE IR RT3 JBE . whall ! 2R 50 &
I PBA BRI~ 1 32 1K B 2 Bl 2 5% 1) ASA IR Y
J12EERE . BIRBFR HUR R TR S 1 bR
SPAERZE X ASABAR T 2- R A I (R IR %
EAE A L PBA o 2 AN [] 22 106 31 I T ol 4 1)
ASA B R A W SAN B (1) 520 .

SEFAE A L PBA AR AL T w43 B FH T I U
15 XU TR, 0 FE TS (DCPA) . = 8 TR 35 S UK 1% i
(TAIC) . =4 PN BE R R T (TAC) — M A [R] A S22 1651
T2 T AR CHEFI N ASA 5 B A W OIE 25 LA
KXt ASA/SAN HIRYIERER S o R 5 2R 77
FHH I seBER E BR it — e 55 |
1 IERS
1.1 EZRAMA

PBA, St, AN: TlZ¢, H B AT LRI A A

SAN B I : SAN-2437, w1 [E £7 I 7 1k £E A 2>
Al

TR 2k (FeSO,) (i FR #1 (KPS) . T —he A
T2 44(SDS) . DCPA | HH & IR B IR S 4 (SFS) : 4347
ali, R ARl

A+ e B B B (TDDM) | 3 B L & 57 T &
(CHP)  TAIC: 43 #r4li, L ifgBrr T AR A TR
Al

TAC . & VU 2. W4 (EDTA) : 704l , 1t
2 iR A AR A BRA R 5

FETFK: A
1.2 EBMNEEEL

TH LK 5% : XMTE-7000 8, |- TR AT

FRZAF

BB ML LC-LX-H165 A Y, [ 1) JRRHE
A BRI

AR AR . RST5H &, %5 Haake 23 7 ;

SRR AL AL : HB-400x400x 1D AU | 75 i 4B AL
MR A PR AT

HL 47 SIHL : STS-100KN %, [ T A4 ) 5

B R B ML XTUD-5.5 A, 7R il 4 734G
ML ES A R

A 71557 H1(DMA) X : DMA Q800 #4 |, &
TA{ER A A

ZE R AR (DSC) X : FBS-DSC300A !, i
I T3 A TR i A5 A FRA A
1.3 £k

(1) PBA Rl £ -

TEREA VR BEAT TP A0 = TR i A B
4 BA . FL1E5 SDS . & 5 (DCPA , TAIC, TAC) . 2%
B KRG AR KPS, PR K i A e IR 70 °CHf-2 72
R, TR 3 200 r/min fH IR 3 h, B
HEMS R R T FL

() SHiAR PBA IEHL G o

B—E R FFRIRE T L L = 0B,
A LB TR R, 4> &t SDS ZLAL 7 F1 CHP,
T SFS,FeSO,,EDTA , il & 7£ 60 °CHH iR /K 44
i, E B P REIE AL H R 220 t/min 2R A SR .
HH17K \BA, SDS, 32K A CHP il 4% 1) 7l LB i
05 Sl 0 A = R R OB R 1.0 g/
min, 14 0L VR0 0 52 B8 5 A 2D B 5 | & R 4k sk
N 1 h, £33 kAR PBA S FL -

(3) ASA FEA R BHE 4

BUR K42 PBA G FLIINA — a2 1 L 8 POk B B
I AFLALF A1 CHP, SFS, FeSO,, EDTA , {£435/K 1%
5 60 CCRFER R IETT — B MAR LW
PG 2> 7557 TDDM A1 CHP, IR & 5]
el 5 20 5 T i 0 S AR Z v SR N 52 S A
CHP KLV 1 ho Fof SO 45 5 AT L R
JBIK  ARAS 7 A B s AT v 80 °C T 24 hffi .

(4) ASA/SAN IRl 45

¥ ASA K BRI SAN B i 43 71 75 80 °CTf4: 24
h, K55 6 7 ASA ¥ kS 4 0y SAN BRI A 3441
T I AR AR RN BE R 180 °C, %% 1k 60
r/min, Y& B 18] 24 8 min, 78 TF I 58 5 B ASA/



RN, A5 AR SEIHR X ASA ST RS YT RS R 141

SAN R AP H R ARG T R LTR

B AR IS 099 R 60 mmx120 mmx3 mm Fl
60 mm>x120 mmx 1 mm Wi i EL7E - M A A AL H i
FFVE , B8 IR BE 200 °C | JE F1°0 6 MPa, 2 315
JRAEAS 2] ASA MRS , SR S5 B AR A T
1.4 HAEmX 5 £ e

FEREZR AN E - BU— 52 1 ASA SRR RIS
OB FIMATT IR HS % . SRRSO EET
fE IR K VA 2V 2e h a2 24 h LTS5 , PR L
A B L LA 10 000 1/min 5.0 30 min, 555
LRI G EE E R ERU KA A A
AR 60 CCHET EIHE . ASA RN B AL
FRRERRCRIT AL AR ) AKQ)PTR .
W, - WxA

HRUR = Tx A X 100% (1)
ot e Wi = WX A .
%ﬁxﬁ@—itw VR 100% 2)

K w——ASA KRR &, g5
W—E LAY TR, g5
A——ASA ¥R PBA BT 5 50, Y.

R T o A R R R R A ol 0t
1%, ¥ B8 GB/T 10431993 #E41t

Fir At AR 3L < A B PR L, i R GB/T
1040—1992 HEATHLAPE RN, F57 (3 h 50 mm/
min, IR EE A 23 °C.

B4 J12E P RE(DMA) I R RE A& i R T
30 mmx10 mmx 1 mm FIARERE 55261 DMA
X, 10 R R h AR = 3L B IX /] —50~140 °C,
THEH 2k 3 °C/min, Hi3% 4 1 Hz,
2 HRE5HW
2.1 B BHEEIE

ASA R RGNS S TR 1, R
AL Y, Y 2R 06 I A AT, = A [R] 32 3¢
FILE BRI IRL T K/ FIF AR R I i 2
5, U B = FP S BB BE 7E 4 s R 1 [ psf = 2
AN 1 A St AN F24 5] PBA % L, IF HA
PER R AT LUE = s B 1 S BRI I N AETE

W22 5%
F1 REZBEFIH ASA BERBREWHRIE
. B SIS PBAJIFL
s AT 2L == 2% /0

IR Mk HE% Tt 7 /nm R %
ASA-1 DCPA 0.3 50/50 295.6 30.1
ASA-2 TAIC 0.3 50/50 300.2 28.9
ASA-3 TAC 0.3 50/50 297.4 32.9

2.2 ASAZEHE A DSC 441

XA FH Rl 53 5 U 2 6 B 1) ASA FER R A
P47 DSCIMNK . AR ASHE TS ASA R G W)
AbHE S B DSC IR ES R UK 1 s .

it DSC £ T LU H = A [7] 32 355 il 45
(1) ASA By BHER Hh 8 T 3 B A e AR L 3 — 1>
P IEALFEALIRBE ) —50 °C, 5 —AN252h 110 °C L, 4y
SIXFRE T PBAAHAISANAH, UERA T = AP FIER 7]
PLPS A R WAV S5 TR 5 St AT AN HEA 7384k S 1]
P RIA T ASA SRR G-

1-DCPA
2-TAIC

1 3-TAC

2

3

30 0 50 100 150
TR C

K1 Kl ASA &1 DSC ik

2.3 ASA/SAN ity 1 Ak 54
T StFN AN 43 A RN FHAS [R] S 35650 1Y)

PBA #% I+, il % = FIOR R () ASA R R B W) . 7E
ASA B R A Y1) SAN W g it #2 . HAT PBA
RIS S AT ik [ PBAASURCTE ASA SR
Pyrb B LS B0R 30%, FF SAN B i 55 ASA HEECR
Bty FEIR IR X b = b S8 TR 6 7 S M g
IR . —FPATE IS ASA K08 KBS 4l SAN B I
AR 11 g T i BE AT 2 s

SAN ASA-1 ASA-2 ASA-3
AN AZHR R S T SAN/AS A

2 Afa] ASA ARG W) SAN 540 SAN f4 fofe 11 ke 11 i 8

&2 AT LA, 24 PBA Ki4s 2k 300 nm i, 5
4l SAN IR HEATXT [b , e B = Fl ASA IR R A W)
HBREXT SAN IR A A5G . Horb TAIC 3 BIA5CR
e, B g p SR IR H 170.4 J/mo X L =
AFIAZBEF] , DCPA 1 TAIC FoBR R XU B fi ] HL
ARG TEYE R N B BRI R 2
I R G 24 51 M A B 7E PBA KL FRYSNZ , WITTTE
B R SE R e g R ERCR A 22 A K



142 AR

2023 4E, %5 51 4,45 4 )

JE SR S G BT ASA PRI T-7E SAN
PR TR 8351 004, BEARAS R T & A T 3R 42 (AR
2, NI AP RIROR

AN TR SE IR ASA 245 3R A5 0 i v A s, o R b
SUPR AWK 3 s . B 3 AT LU AN R Sk
FUHEFI M ASA g B X L4l SAN B IR &R
T — AR I RRAIR, (ER I Hp = Fh ASA Bl 2 (1]
ISR FEHAE 30 MPa 2247, 1104 R 80 1 I Jgp 22
5o PR RE A BT T B IR L& SAN W IR
ASA B A YIRS  PBARKERL T~ A2 SAN
Fefk 2z rp 25 SR BT H B ) A A O
I S SR BT — e R A R

MNP 3 F % BUR EE T4l SAN B A , i A b 1) ek
PEF G B9 ASA B4 15 TR 00 W R4 A R 0 e T
B, 1M —Fh ASA BRI T 2 R ERE 6% 2247, IF
R 25 5, ORI AS , PBA
AR A 0 Toadk A Hn] B & Ak 7 A1 3R ifi A1 2R
() PBA BT 2 R ASA M I & A= W 284 iy A 4
M, SO R R A BT R R, 2R AT L
Ji % B0 TATC 38 BT E AT A i e 11 oo 58 B 14 [
F R BE A HE BB R AIR , A X — AT
SEHR T ASA FER TG WA 1 2B 7] TAIC Refs T 4
$ETH ASA FERCR GG AR

70r -

20

601 LESINSS
<
A 50l 115 &
S 50 15 s
= 40+ W
r:".a.i 30l 10 &
£ &
K200 |5 =

10+

0 , 0

s 48 4 Ky
4\00 4?4 4?4 A
134 o C

B IRk
PR3 [ 090 5 3 T o o
2.4 ASA/SAN 3R 3h & 5 A,

MU PBA Y BT 5t 53 0H 30% B, il = FfeAs
[ 315 ) ASA HE BB A W13 1) SAN 1) DMA i £&
WK 4 pis , BE AL AR 3 2, Hdh 7, 2%
JEEAH PBA 1 B 55 AL G AL TR EE |, T, 2 JE 0K SAN 19 3%
TEA AR .

& 4 AT, 4 ASA R AR ILIRY) T PBA B9 T i
IIEUCA 30% 15, A FH = FhAS [ AC R Y ASA JEA% R
A% SAN W ) DMA [ 28 #0554 7645k
I, 43 %R T PBA FITSAN 3 B 4k 7 Ak T

30 1-DCPA 30
S 2-TAIC ‘ ;(5)
3-TAC B s
250 2
Tos
0.0
" 200 oo 100
E 15k w 0.09 5
e H 008
= & 1
=007
1.0k
0.06
0.5+ 0.05
54 252 -50 -48 -46 -44 -42 -40
el R TRe
0.0

1 1 1 1 1 1 1 1 1
-60 40 -20 0 20 40 60 80 100 120
HRE/PC
E 4  REISSEE ASA H4H SAN [ DMA 2%

®2 (ERARZEAE ASAHEHI SANK T, C

SR T, T,
DCPA —-46.8 110.9
TAIC —45.2 108.8

TAC -50.1 111.1

[0 R ol P | a2V 2 I VN (O O S|
—50.1 °C , 1fii i J§ DCPA HI TAIC /4 T, 43 5}
—46.8 °CH1-45.2 °C, A5 B i 1] o Yk X 8 sl b 3
fii ] DCPA 5 TAIC Y ASA 8 R-A Y1) SAN
R T, 5508 FH TAIC 22155 A B 1) 1K IE DX I TR
S{EASBA 5., U5 B 22 B 5] TAIC F1 DCPA Xt PBA 12
WA P 3 T8 A B A T 8 5 i B A B
3 #ig

(1) 74 B PBA Ao i i feff A [7] 22 366 5] i 2L
R B RN LR ARSI & % T ASA 2
KRG . UaEAAN R 2E 1) 22 6 R e 7™ A= S i
D7 SR SR NG AT RO, I B[R RS
SEHRFINT ASA BRI HARC R 22 5 .

(2) fili H =R R S BRI G U ASA R R &
PIFERREXT SAN W) fig 4 744 ) , e i TALC 28 1k
FIT ASA SEPIRCR St , I EL A oi 32 AR R
R H A PR A HA HL TG 222 5%, b E L Bh
A 72853 A AT RIS R 1) b 28 2 W I8 52 i AR S AH
1) 3 3585 1 2 A TR B DT X B B8R ™ A S ) 2B
R 25 ASA FEA IR G Wy ik B AS R Al b2k
AT 5 X L T AR X PR RE (52 ), 45 5 480
s X SRR P BT —E S H L

5 % 3 ok
(1] WK, Tk, 4536, 5 R RIRNSSHT i bR S ) SAN IS Bk
AERFZE[0]. BRI T % 1, 2018, 30(5):45-48.
Shen Qinzhen, Wang Tao, Zheng Yan, et al. Study on toughening



SRS, & AR SCIB X ASA W SE A MBI ERERE 1R

143

[2]

(3]

(4]

[3]

(6]

(7]

(8]

[9]

san resin with different kinds of anti-impact modifiers and its prop-
erties[J]. Modern Plastics Processing and Application, 2018, 30(5):
45-48.

Zhao P, Zhang J. Effect of poly(butyl acrylate)-g-poly(styrene-co-
acrylonitrile)'s core/shell ratio on mechanical and thermal proper-
ties of poly(butyl acrylate) -g-poly(styrene-co-acrylonitrile)/a
-methylstyrene-acrylonitrile binary blends[J]. Journal of Macromo-
lecular Science, Part B, 2018: 1 - 12. DOI: 10.1080/
00222348.2018.1448045.

RANR, TAERE, 2200k, 55 . ASA B—Fe ZLIBCR B W AL, 25
Fy S5PERED]. AL T, 1992, 21(1):1-5.

Wu Limin, Yu Zaizhang, Li Bogeng, et al. Composition, structure
and properties of ASA core-shell lotion polymer[J]. Petrochemical
Technology, 1992,21(1):1-5.

E, W AR, S5 L ASA TGS A SR OFSE[T]. S b R
AR ,2019,48(2):1-4.

Wang Liang, Guo Tao, Fu Jinfeng, et al. Study on the influence
factors of weatherability of ASA[J]. Synthetic Materials Aging and
Application, 2019,48(2):1-4.

Braga N F, Lachance A M, Liu B, et al. Influence of compatibiliz-
ers and carbon nanotubes on mechanical, electrical and barrier prop-
erties of PTT/ABS blends[J]. Advanced Industrial and Engineering
Polymer Research,2019,2(3):23-27.

Kim H, Keskkula H, Paul D R. Toughening of SAN plastic by an
SAN emulsion grafted rubber[J]. Polymer, 1990,31(5):869-876.
Grancio M R. Cold rolled ABS. Part 1: The effect of rubber particle
size on the tensile properties of ABS before and after cold rolling
[J]. Polymer Engineering & Science, 1972,12(3):213-218.

SRR, SR 24T A AR, 55 ARIBORL T BORLAR BOREAR 43 A1 4 ABS
PEREFISS T RYSZ IR [J]. UKL Tl , 2000, 28(4):32-33.

Zhang Mingyao, Zhang Huixuan, Yang Haidong, et al. Effect of
particle size and particle size distribution of rubber particles on the
properties and structure of ABS[J].China Plastics Industry,2000, 28
(4):32-33.

Tian T, Zhang Z, Zhang J. Influence of acrylic content in PBA-
SAN on the mechanical properties of PBA-SAN and PBA-SAN/

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

SAN blends[J]. Journal of Vinyl & Additive Technology, 2016,

DOI:10.1002/vnl.21567.
SRR, TAERE, 4K, 55 5CHK PBA/SAN - 5E LI R LR
BT[] DIRERI 2> T2741E, 1993, 6(2):109-116.
Wu Limin, Yu Zaizhang, Li Bogeng, et al. Study on crosslinked
pba/san core-shell emulsion graft copolymerization[J]. Journal of
Functional Polymers, 1993,6(2):109-116.
Wau S. Chain structure, phase morphology, and toughness relation-
ships in polymers and blends[J]. Polymer Engineering & Science,
1990,30(13):753-761.
Datta P, Guha C, Sarkhel G. Mechanical, rheological, and electri-
cal properties of multiwalled carbon nanotube reinforced nano-
composites of 50/50 acrylonitrile-styrene-acrylate/Zn">  poly
(ethylene-co-methacrylic acid) ionomer blend[J]. Polymer-Plastics
Technology and Engineering,2015,54(15/17):1 753—1 763.
Zhang Y, Zhang X, Cao Y, et al. Acrylonitrile-styrene-acrylate
particles with different microstructure for improving the tough-
ness of poly(styrene-co-acrylonitrile) resin[J]. Hindawi Limited,
2021,DOI:10.1155/2021/3004824.
Huang J, Luo Y, Gao X. Morphology and mechanical properties
of Acrylonitrile-styrene-acrylate toughened plastics with block
copolymer chain structure[J]. Polymer Engineering and Science,
2019,59(2):389-395.
Shima T A, Mohammad R, Moghbeli A, et al. Preparation of ASA
(acrylonitrile-styrene-acrylate) structural latexes via seeded emul-
sion polymerization[J]. European Polymer Journal, 2009, 45( 3):
714-720.
ol . ASARIIR KR Wy 4 45 I PEREBT ST (D). 35 4K - 75 4K
KA,2009.
Han Ye. Studies on synthesis and mechanical properties of ASA
resins[D]. Jilin: Jilin University,2009.
i R, A T, 4 . ASA HAR M Y SSIRFE B X ASA/
SANHRYIPERE I M [T]. BURRHEL 2018, 46(9):51-55.
Li Borun, He Jiahuan, Han Jinlong, et al. Effect of the crosslink-
ing degree of rubber phase in asa on properties of ASA/SAN
blends[J]. Plastics Science and Technology,2018,46(9):51-55.



