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R B SR SR T e 1 K H 7 ABS FHYRL A

PG, XFE L, F ok, SR B A
(L 7TVE) AL TAHBRSUTL AR VT % 331500 5 2. G £ AR 2B R AL TR AR 4B, 741l 528333)

FE. oM T A BIEF 35BN (BaSO,) 44k 49 BUMEZUR , 4 Bkt BaSO, kiR 3| b ik - T 2l — % T
Y #F (ABS) BT T 415 ABS /BaSO, £ &M H e kA shik & (MFR). 58 B J1 A 69 % vh , 5047 T 5
HEH . 2RAN: K BaSO, Hrk o) 4 fik A 2238 K, W EARRE N, 2P 4RER BS B3R ) (Z0-131) Ao baih
Be 1B I 7] (DL-411) 89 BOPLRCR R tE , ik A 25 A 111.4°CH= 108.1°C, 4k #2348 1.15 mL/g. AaxF T ifAn R
I BaSO, # 4k #9 ABS /BaSO, 54 #t#, & sm A E BaSO, # 4k 89 ABS /BaSO, LA ##Hey F EAn iy ¥ For v b &
3R E TR K, MFR, % b 3% & Ao difh 32 ¥ A PT48 5, 3o F 4B BRES 1B IR (DL-411) 49 44U SR k1, ABS/
BaSO, 5 44t #H64 % 3% B J5AP IR A 1) % RSk vk £ 5% A0 MFR % %114 %) 68.86 MPa,37.43 MPa,17.41 ki/m’
F2 8.73 g/ (10 min), 42 ¥ -F AL 2R AU, Bk BaSO, B4R fE ABS 44 5kt T 4F

KB A — T W — SR O A AR AR A A\ Ak S kA
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Surface Modification of BaSO, and Its/Application in ABS Composites
Deng Peng", Liu Xinping",-Li Yongan', Peng Hesong', Feng Caimin’

(1. Jiangxi Guangyuan Chemical Co., Ltd., Jian 331500, China'; 2. School of Applied Chemical Engineering, Shunde Polytechnic, Foshan 528333, China)

Abstract : The modification effect of barium sulfate (BaSO,) powders modified by five kinds of coupling agents were ana-
lyzed. BaSO, powders were added .into acrylonitrile-butadiene-styrene plastic (ABS) matrix as inorganic fillers to prepare ABS /
BaSO, composites. The effects of BaSO, on;the melt flowrate (MFR), density and mechanical properties of ABS / BaSO, composites
were studied, and the fracture surface morphologies of composites were observed by SEM. The results show that contact angle of
BaSO, significantly increases, and the settling volume decreases. The modification effects of titanate coupling agent (ZJ-131) and
aluminate coupling agent (DL-411) on BaSO, powders are the best, the contact angle are 111.4°C and 108.1°C respectively and the
settlement volume is all 1.15 mL /g. The density and Charpy notched impact strength of ABS /BaSO, composite adding modified
BaSO, powders do not change much, the MFR, bending strength and tensile strength are improved, compared to the ABS /BaSO,
composite adding unmodified BaSO, powders. Among them, the comprehensive modification effect of aluminate coupling agent
(DL-411) on BaSO, powders is the best. The bending strength, tensile strength, Charpy notch impact strength of and MFR of ABS /
BaS0O, composite are 68.86 MPa,37.43 MPa,17.41 kJ/m”and 8.73 g/ (10 min). The dispersivity of modified BaSO, powders in
ABS is better by SEM observation.

Keywords : acrylonitrile-butadiene-styrene plastic ; barium sulfate ; coupling agent ; surface modification ; mechanical property
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FRRE 235, AELAS ) e e 390 ) el e 25 SR A — B0 )
g B SR R B UHR A FLAE ML 48K BasO, #EFT
P O B T A A AR E O ) A R
K, B R Ja i TR B ) Ak IR AR
2R T AR A 3k ek | sl e T R R A1)
R, 2558 T AP RME IR X BaSO, & il AR
SR T EN TSR T, IR EAT TNV AE ABS
W, il % — £ %1 ABS /BaSO, & & kK, it T
ABS / BaSO, & 5 M RHI 1271t BE R (A i sl ik %
S8 bR, N BaSO, By 1l ik S HAE ABS T2
REr R SEBRR FHHR AL S SR
1 ZIHES
1.1 EZRMA

ABS : PA-757, 55 &7/ 1 5

TR JE 75 IR 00K 1 - GY—6000, YT.75 ) I AL T A
FRITAEA T

TELEIE ] . KH-550, Y174 206k A FR A

GiF

ERIRERBIBER . ZJ-105, Z2J-131, ] M i Atk
TRHEA AT

FRR G IBE R . DL-411, Bl 2128 kbt
A FRAF]

FELEMIBEF] . KH-560, {111 T BAC 3 RME T4
FRZAF]

N, N= RS AR EE (EBS) : B50, T ;

g PR . SA-1818, T ;

WEIRRRAEE : AV-320, THH

SAHUER  PUE N 1010 F1 168 #efF 1 1
BA btk o b TABRA .
1.2 EZMBAESL

L T RS (SEM) : SU8010 &, H 7 H 57
NGIF

A REPL : GRH-10D %Y, B 2 s ALb il i
AR

HEIBHL: ZX-80 K, FRHEAE A /N ]

SUBATBF AL : SHI-36 HY, B 5t A UL A
R

FEIR T s R (MFR) X : ZRZ1452 Y, &1k
TALRS (hE ) ARAF;

RIS HL . ZBC1400-B %, 3 4 Tk & 40
() BIRAF

H, T T BE 1A B L. CMT6104 1Y, e T
RS () ARAE;

B T E T DH-300 Y, b 50U R,
FRHEA R A,
1.3 BaSO, #hegE T

FE 5 SN HGR A WL, RS 6 5] B R B
FHEBR TR 16 1 T A 3D 50 1 Sk el PR SR 6T BaSO, 34
AT ELORECRHET R EE PR IR A ke s TR] i
TR 1,

£ 1 BaSO, MEMMEIER
IR IR R/ mehkRy

BaSO,

Wik/g  ME FR/g  C f/min E
1000 - - - - -
e
1000 KH-550 15 120 30 30 g 2R
e
1000 ZJ-105 15 120 30 30 g 2R
Y4 (I
1000 ZJ-131 15 120 30 TR
Y4 (B
1000 DL-411 15 120 30 ﬁhkﬁ%ﬂ{ﬁi(ﬁiﬁg
1000 KH-560 15 120 30 fHsHeRL

30 g LEERGRE

1.4 XAEEH &

F 3R 2T PR R FORL, FEm LIRS
S1V8RE TEBT ML IR, BF Rk, B i n TR
4 210 ~ 230°C 5 i1 J5 F i ZB AL T b v
IRARRE, VRS ly 210 ~ 220°C, # B 24 h 5 kAT
W A IR 5 AR I 2 SR ) P340
A B BaSO, #3111 ABS / BaSO, & & #4 %t
ik 1 3RBE A S ) R Jot (B 16 7). (KH-550)
ERFR IR B (Z3-105) ERFR IR HIE] (23-131) 45
fi Tk A BB 771) (DL—411) 1 EE Je 18 BB 7] (KH-560) it
£ BaSO, ¥} 14 1) ABS / BaSO, & & # EHEK ¥k fir 4
AR Ty =

%2 ABS/BasSO, EAMHEFH

Hoy Atk / 1y
ABS 100
TEE R R 5
T g R 0.6
EBS 4
AP 0.3
BaSO, #ik 10

1.5 MgemX5 AL
W2 18 GB /T 19281-2014 iz, & 4>
R ESRAE 5 min N2
HEfulf 208 GB /T 18396-2001 iz ;
TIFEATRZ I8 GB /T 19281-2014 iz ;
HESIE GB /T 1033.1-2008 iz ;
MFR £ I GB /T 3682-2000 | i, /& /1 K
2.16 kg, iR H 230°C;
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PR 2 GB /T 1040-2006 izt Fi7 i
A 50 mm/min ;

2R A S I GB /T 9341-2008 it , 25 fify
K20 mm/min ;

] SRk 1 p R S I GB /T 1043.1-2008
M, iRBE S 2 3,855 0 40 mm ;

T T T 500 20 BT - R 2 R R e T I, T 2
M4 AP R SEM WS HIE S I A
2 H#HER5VHE
2.1 REBRIRA B BaSO, sk dg MEAE

ANRIEIER ot BaSO, BiARIERES T3¢ 3.

# 3 TEMBEEFIEE BaSO, MMEAIMERE

IR
AN KH-550 ZJ-105 ZJ-131 DL-411 KH-560

s

WA /
[mL - (100 )]
Hefim s / (0) 0 423 519 1114 1081 487

VLRI /
mL-g?) (30 min) 33 23 09 115 115 135

VLRI /
mL-g?) (60 miny 23 14 09 115 115 11

2 3 T LLE H, 2R B B 5 4b # )5 , BaSO,
Ty A 1 2% T 2 o A S S R o, ) 23131 A5
Fie (6 39 . DL—411 BK 9 g 8 G s PR 1 BaSOy 4y
A 2 fioh Ay Fc S, 4l 3k 31 444.4 °C D 108:1°C 7
BRI A5 , BaSO, # A 1 U BT AR /N, v
FH Z3-105 SRR B (H 56 77 . Z3-131 SKTA Mg 18 156 751 #n
DL-411 %7 % 156 1 5K 590 i 1 1) BaSO, 3 1% i) 17T [
BN, 43 934 %) 0.9,1.15 F11.15 mL /g, Hil
AT D, A0 T e 1 B0 1) R Ak T2 T (R DK 791 190 255 e 1k
Wy, BB )T, BR T 23-105 4k R g 1
T M BaSO, Fy i i A8 3 A W i Ab, Hoe etk
BaSO, ¥y A {k A K., BaSO, ¥y ik fE i I , T
iR KA B AR, RERUEBGRINT S S
Si—OH W RUR B R , 454 30T, 6 g 28 i fy
ARG A AT 22 5 BRI TR TR TP 70 AT BRI 1R (R DX 591 A
FRX I FH Y (R (57, 5 BaSO, M A 1 1 SR LT
RIS A VE R, N EE = T BaSO, # A iy # imi
efufy B
2.2 BAAMHNEE

4li ABS K ABS/BaSO, & & K By 25 B 4 1]
1 7R,

M & 1 AT LA, AEXT T46 ABS %5 B, S
BaSO, ¥4 )5, ABS/BaS0, & & k1 ki % 1 ¥4y
JITHE TN S0 10 1 A 20t BaSO, M A1 &2 A 44 L
(1" RFE ) B9 EE M 1.100 g/ om?, i AR 5 ke

22 18 12 13 14 15

115

1106 1105 1 10p

1.10

W /(g - cm)

1.05 |

1.00
4fABS 1* 2¢ 3* 4% 5 6*

B
1 4l ABS Jz ABS/BaSO, B &Mk &

BaSO, ¥y A& J5 , 5 & AR % BE AR AL AN K, {0 K
YRR AE B, TR RE B BX5R) (KH-550) Pk
BaSO, Al & 1 E Ak (27 i5UFE ) B3 EE AR,
43 1.081 g/cm’,
2.3 A AMHEMIERAR R

4 ABS 2 ABS/ BaSO, A MK MFR &l
2 IR

MFR / [g (10 min)™]

4iABS 1* 2% 3% 4 5* 6
A
[# 2 4l ABS }2 ABS/BaSO, &5k MFR

M & 2 AT DA Y, AHXT T 46 ABS, %3 fill BaSO,
¥ K5, ABS/BasO, & & #1 kL MFR #7521 1]
W E . JEHJE BaSO, My AR In A S 2 A AR
BRI, A4 = T2 A M B MFR. AN [F]4
X BaSO, A T 3R T Ok f , A2 A5 M RHT)
MFR A PR AT AR AT BT i, G v, 0 7 1 1 16 5]
(DL-411) Mk A RUR BcfE, H2 &4 RS MFR 15
K,i5% 8.73 g/ (10 min). JE R R FR ) H
A7 (A ARSI A FH A T 1
2.4 F M S

4l ABS 2 ABS /BaSO, & & b kL 124k gl
REE Y T3 4,

M2 4 ] LLE I, X T4l ABS, TR etk
BaSO, ¥4 )5, ABS/BaS0, &£ &k kK25 i i |
7 A J3E R 15 S % e 11 ks i BT T B, mT DL
K PE BaSO, Bt ABS 124 PR REH F W i ; AH
X F A & itk BaSO, ¥4y ABS /BaSO, & &
MOEL, I A2k BaSO, #3411 ABS /BaSO, & & #f
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%4 ABS K ABS/BasSO, E&# B /1 EEEMIK 4 R

ke R/ P / i S R O ohh
G MPa MPa PRI / (k- m?)
4li ABS 78.93 47.95 21.58
1" 64.83 34.75 17.24
2! 67.38 39.41 15.68
3’ 66.40 38.53 16.00
4 66.32 39.07 16.02
5" 68.86 37.43 17.41
6" 66.53 39.25 15.83

AR A 2 e B R A AT A T R, I AR AR TR
fHEE ] (DL-411) 2Pk BaSO, kit & & b k25 iif
5¥R i R AR e, MO AT 1) 64.83 MPa i 5 2]
68.86 MPa ; fif: ¢ 1 Ik 7] (KH-550) ik 14 BaSO, #»
RN A AR 3 12 = R fe e, el T 1Y)
34.75 MPa £ 5] 39.41 MPa. i5a I (I 5] el
BaSO, M, #2157 SIA LS5 J1, e T 45 fih 5
JE PSR . SR, AT ACK 2cPE BasSO, #
K1) ABS / BaSO, & & # 8k, BRI B2 i {1 16 571
(DL-411) Mt BaSO, #r A i) 52 A 4 ki ] 3 J it
1 el o B W e 2 A0, L A M R 1T S 2
1 o 5 B 35 I B AR, (B AR AR K. 2R R T,
I R R iR (DL-411) 24 1 BaSO, ¥ 14 19 ABS /
BaSO, & &M EHALE S 12 F 1 RBIAT
2.5  F 4R w6 SEM S5

4li ABS K. ABS /BaSO, & & MRk 1 55 Y
SEM HE - (x 5000) 4nlE 3 fizss

@ ® (9)

a—%li ABS ;b—1" ;c—2" ;d—3" ;e—4" ;5" ;0—6"
%13 4l ABS K ABS/BaSO4 &AM EHETTIE A SEM IR R (x 50001 )

MIE 3 FTLLE i, 4l ABS WA A 34511 20
FL, Wi A% (ULIE 3a). WS inR etk BaSO, #
K1) ABS /BaSO, & & 1B i Wi T &2 B 551k, L
TR A5 K (LI 3b), Ui B BaSO, 5 FL R A 28 A
HE. WSk BaSO, M AIH ABS / BaSO, & & #1 kL,
BaSO, 7k ABS FE i 73y S PEde iy, (H A5 T A2 K
( WL 3c~ &l 39), 5B BaSO, # il ei i ) 5 54t
A e IO G (i N
3 it

(1) 2ot BaSO, i A By = T 422 figh 1 2 25 4% K,

DURE AR B, e v BRI I8 A K 51 (Z29-131) A0
P2 T A 1B ) (DL—411) A SR SIOCR B 1 , 2 fink £
531 4 K #1114 °C F1 108.1°C, TLRR IR LS TR N
1.15 mL/g.

(2) AHXF T AR Bt BaSO, B3 Ak 1Y ABS /
BaSO, & &5 #1 K}, I A d i BaSO, #3141y ABS /
BaSO, A AR 2 B Sz fiini BE AT MFR #(45
FFE e, HorPARRRIREIN) (DL-411) Bt i
A PORNY S SR B B | SRR
7 5 B2 FT MFR 433 3k %)) 68.86 MPa,37.43 MPa,
17.41 kJ/m* f18.73 g/ (10 min).

(3) M SEM HE Fr & i, LA BBt BaSO, i A
15 ABS PR AL L

& % Lk

[ REW, 2, YL, 5 LA R BRI X RS/ RIS -
T - PRCAREAMRHERR I R [J]. A MR, 2018,
35(7):1 791-1 799.
Zhu'Lingbo, Li Xingong, Yang Kai, et al. Performance enhance-
ment of straw / acrylonitrile-butadiene-styrene composites by
several different kinds of modifiers [J]. Acta Materiae, 2018,
35(7):1791-1799.

[2] IR, ARG, R A HORIRETER. ABS XAy / ABS &
BAPRERERER [J]. 7T iR , 2018(2):53-58.
Li Hongkun, Wang Cuina, Wu Qiong, et al. Effect of maleic
anhydride grafted ABS on the properties of wood flour / ABS
composites[J]. Polymer Bulletin, 2018(2):53-58.

[8] RuE, ek, RE, 55 . R LT 4E 5T ABS K& MPRHIY il 4
KAEREWTSY []. HHE¥EL, 2017, 31(9):73-80.
Zhu Lingbo, Tang Qian, Li Peiqgi, et al. Preparation and properties
of ABS / straw fiber composites[J]. China Plastics,2017,31(9):73—
80.

[4] JeSit, meat, R, 45 . BRI TSRO ABS BRI PERERT ST
[3]. BRACHLI , 2011(3):87-89.
Long Xuebin, Xue Bin, Hu Zhi, et al. Study on barium sulphate
modified ABS[J]. Modern Machinery,2011(3):87-89.

[5] KA, BB, THRET, %5 . CaCO, MY AHHIXT ABS / CaCO; & At
RHERERYEE N [J]. )44k T, 2017, 7(44):108-110.
Zhang Xiang, Peng Hesong, Wang Guangshuo, et al. The influ-
ence of CaCOj; with different initial types on the properties of ABS
/ CaCO, composites[J]. Guangdong Chemical Industry,2017,
44(7):108-110.

[6] i, 584, RBGY . 49K CaCO, st ABS & Gbb kil 45
[J]. & WU K%k, 2016, 33(2):1-4.
Jin Cheng, Cai Mengjun, Wu Qiufang. Preparation of ABS / CaCO,
composite filled with high content of nano-CaCO;[J]. China Syn-
thetic Resin and Plastics,2016,33(2):1-4.

[7] A R, Ak, 5 BT OB ST e ABS g


杨超


130

TSR

2018 4F, 45 46 4,55 8 ]

(8]

[

[10]

[11]

[12]

W5 [9]. TRESERH T, 2015, 43(9):130-133.
Peng Hesong, Song Jiangiang, Li Yongan, et al. Study on properties
of ABS filled with ultrafine talc[J]. Engineering Plastics Applica-
tion, 2015, 43(9):130-133.
A, R AR B, 45 ABS / stk ig + 4 A R G i
LjZRAE [3]. P 8L, 2015, 29(11):55-60.
Yu shengping, Song Haifeng, Shi Yangyang, et al. Synthesis and
characterization of ABS / modified kaolin composite materials[J].
China Plastics,2015,29(11):55-60.
A, TEEE  SRAERT, 5 ALO, X ABS & A bH kL SRR 2 I [J].
BRI TR M, 2015, 27(1):46-48.
Zhao Wei, Wang Jin, Zhu Huazhu, et al. Effect of alumina on the
thermal conductivity of ABS composites[J]. Modern Plastics Pro-
cessing and Applications,2015,27(1):46-48.
IhiGEhh, EARTL, SRR, 45 B R TR / ABS R G FEHY
4% [9]. BPElAK, 2015, 25(6):62-65.
Ma Xiaokun, Wang Shaojiang, Zhang Yanlin, et al. Preparation of
high-impact titanium dioxide / ABS composites[J]. China Elasto-
merics, 2015, 25(6):62-65.
X A VB S0 R0 0T A K R A3 i Py BCME B 9T 9],
k2Tl , 2015, 45(2):85-89 .
Liu Yumin, Liu Yue. Modification research of the effect of cou-
pling agent on surface of nano barium sulfate[J]. China Surfactant
Detergent & Cosmetics, 2015, 45(2):85-89.
X3z i, KU, B, 4F . NIRRT ABS & G bR A1

[13]

[14]

[15]

[16]

REAYEZIR [J]. 28R, 2017(2):85-89 .

Liu Yunjin, Huang Yongfeng, Huang Hai, et al. Influence of differ-
ent modifiers on the mechanical properties of ABS composites[J].
Plastics Science and Technology, 2017(2):85-89 .
SR, AR A, EOEHE, 45 AR S X ABS / CaCO, H 4
FHOEMIERERYSEIR [J]. TRE9RL HT, 2017 ,45(10):126-130 .
Peng Hesong, Song Shikun, Wang Guangshuo, et al. Effects of
different modifiers on properties of ABS / CaCO, composites[J].
Engineering Plastics Application,2017,45(10):126-130.

ZRIKEE SRR R A BRI IR (0 166 70 Bl T T e R
HFERY ABS KA FPRHEREDIST [J]. 6HB5], 2017(4):33-37.

Li Yongan, Peng Hesong, Song Shikun, et al. Study on propertie
of ABS composite filled with ultrafine heavy calcium carbon-
ate modified by titanate coupling agent[J]. Plastics Additives,
2017(4):33-37.

Rt SRS, AR, AR L RELE UM R X K A1 5T ABS B
ARG PERERZ IR, [0]. LA Tl B A, 2017(21):244-245.

Song Shikun, Peng Hesong, Li Yongan, et al. Effect of silane
modifiers on the properties:of ABS filled by wollastonite[J]. Shan-
dong Industrial Technology,, 2017(21):244-245.

WAERR , Ao (TR0, 55 . ABS S G BRI 5 0122 PERENFSE [].
YRR, 2015,42(10):51-54.

Chen Huilin, Fu Hai, He Ying, et al. Study on structure and me-
chanical performances of ABS composites[J]. Plastics Science and
Technology,2015,42(10):51-54.

....................................................... DR L R R R R T E PR T PP PP PP P PP PRI

(L#EE 125

(8l

[9]

[10]

[11]

[12]

dition of ATBC on the preparation and properties of PLA / PCL
filaments for FDM 3D printing[J]. Journal of Fanctional Materials,
2017,48(11):11168-11173.
TR IR IR AT B ROE R A BRI HA / PCL
HHAL TR SRR 3], DR RS2, 2015, 24(2):64-
68,87.
Guo Lingyun, Yuan Jianbing, Xia Yan, et al. Study on the fabrica-
tion of HA/PCL composite scaffolds using a selective laser sintering
technique for bone tissue engineering[J]. Chinese Journal of Dental
Materials and Devices ,2015,24(2):64-68,87.
Zein |, Hutmacher D W, Tan K C, et al. Fused deposition modeling
of novel scaffold architectures for tissue engineering applications[J].
Biomaterials,2002,23(4):1 169-1 185.
Cao Tong, Ho K H, Teoh S H. Scaffold design and in vitro study
of osteochondral coculture in a three-dimensional porous poly-
caprolactone scaffold fabricated by fused deposition modeling[J].
Tissue Engineering,2003,9:103-112.
Zhao J, Guo LY, Yang X B, et al. Preparation of bioactive porous
HA /PCL composite scaffolds[J]. Applied Surface Science, 2008,
255(5):2 9422 946.
B UR,BAZE, T EM. &R =T b,
103692653B[P]. 2015-08-26.

[13]

[14]

[15]

[16]

Yang Weimin, Chi Baihong, Ding Yumei. Melt differential 3D
printer:CN, 103692653B[P]. 2015-08-26.

W%, DR, XU 7, 4 . 3D FTER St TPU il i 1244k
REAYSZIR [J]. 224, 2017(2):9-12.

Chi Baihong, Ma Haopeng, Liu Xiaojun, et al. The influence of
3D printing process parameters on the mechanical behavior of TPU
products [J]. Plastics,2017(2):9-12.

Tra, MU, T, 5 . a kiR Bk % PP/ EVA / PP-g-
MAH & SR PERERTST [J]. #RIRHY , 2014, 42(12):49-52.
Yu Shouwu, Xiao Shujuan, Hou Guixiang, et al. Study on proper-
ties of PP / EVA / PP-g-MAH composites prepared through melt
blending method[J]. Plastics Science and Technology,2014,
42(12):49-52.

Xiao Xiufeng, Huang Qiongyu, Liu Rongfang, et al. Nano-
hydroxyapatite / polymer composite porous scaffold materials[J].
Acta Materiae Compositae Sinica, 2008, 25(6):39-46.

X e s, B MR, MR, 4 . 980Kk HA-PCL 52 4 /4 W 1 Bk i 25
Al AT o BT [ A I8 Tl K % A R 0 3SR B 2 L 2007,
30(11):1462-1466,1474.

Liu Xiaorong, Cao Yang, Chen Lei, et al. Crystallization behavior
of nanosized hydroxyapatite- poly( e -caprolactone) composite
biomaterials[J]. Jounal of Hefei University of Technology:Natural
Science, 2007,30(11):1462-1466,1 474.


杨超




