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Preparation and properties of calcium sulfate-modified polyamide 6 wood-plastic composites
XU Dongmei, SHU Chao, DENG Min, LIU Zaibin
(School of Materials Engineering, Xuzhou College of Industrial Technology, Xuzhou 221140, China)

Abstract : Polyamide 6 (PA6) is an ideal matrix for preparing high-performance wood-plastic composites (WPC). However, its
high processing temperature easily leads to wood flour charring, and the polarity difference with wood flour results in poor interfa-
cial compatibility, severely limiting its application. To address these issues,a compound modification strategy was proposed. Using
industrial by-product calcium sulfate (CaSO,) as the core filler, a silane coupling agent (KH-550) was first employed to modify its
surface to improve dispersibility. Polyolefin elastomer grafted with maleic anhydride (POE-g-MAH) was then introduced as a key
interfacial compatibilizer to construct a PA6/wood flour/CaSO, ternary composite system. The composites were prepared via melt
blending, systematically investigating the effects of CaSO, loading and POE-g-MAH on the microstructure, mechanical properties,
thermal stability, and processing flowability of the composites. The results indicate that KH-550 surface-modified CaSO, synergizes
with POE-g-MAH, effectively bridging the PA6 matrix and fillers, and significantly improving interfacial compatibility. When the
CaSO, loading is 15 phr, the composite exhibites optimal overall performance, with a notched impact strength of 10.51 kJ/m? and a
tensile strength of 28.10 MPa, achieving a good balance between rigidity and toughness. Thermal analysis shows that the initial
decomposition temperature of the composite increases by 3.4 °C, indicating enhanced thermal stability. Rheological tests confirm
that the modified system possesses good processing flowability. This study opens a new pathway for the resource utilization of indus-
trial solid waste CaSO,, and its "waste-to-resource" strategy provides a new approach for developing engineering plastic-based WPC.

Keywords : wood-plastic composite ; polyamide 6 ; calcium sulfate ; melt blending ; mechanical property ; thermal stabili-

ty ; interface modification
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J7HEM BHRA IS ML . UTM4204, I = B LR
H e A R

AR TARAY . XSS-300, iR IEHIR &
AIRAF,
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13.1 REEFAE
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ARM M R 2 h, TR G — % 80 °C,
FEOR AR TS 25 R E K BT 3%, ST
P TP IG5 RIRETHR 5 0 JEORE 3 0 78 28 9% 48
H R T BHRAT , DABE AR

RO AN 5 PAG JEAAR ] 1) 5 T AH A, SR A
T A3 KK 1% 118 KH-550 7K ¥ W0 ARy 64T 26 1
ARER, BAAETRUNR ¥ KH-550 1% T 2588 Tk,
FEELH0 FF 30 min, B J5 B AR B A LR, T
60 °C T HRRLLii 2 h, I Ja b Ab B B9 AR i E T
80 cCT M4 P T B, bR | 76 F) F KH-
550 7K fifk A= B R P 55 R R e 1T FE IR R AR AR A IR
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KH-550 43 73 —¥iig (04 2 3 1T 5 PA6 FEAAR i i e
FE A 7= A s AH B FH DA T 79 A T ) S 3551
T4

%ﬁﬁﬁf CaSOHFﬁﬂi B/‘J%:Zﬁﬂ\}io E CaSOJﬁ
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KH-550 %7, FR 5 J0/K B84 1:9 B9ARFR ek
TR R, BE S FERF S FE 0 S50 T W R P 2 50
G157 FRECHIL AR GRS 1 kg CaSOMR
—[FIE T AR AP, 78 100 °CRYIRE & 1F T it
TR IHRES  EERAWSEIH .. 55 0K
A FRJE ) CaSOM AR AR LA 2 48 Th R AE 2
SRS
132 ##AAEHE

EE X PAG AT RIS B ifEtEEE K, LA B INA K G
S PR R — 2L R BE R [R) @, £ POE-g-MAH {E
Sy IR . J5 K AE T POE-g-MAH 43 1 85 o1 1)
MAH 3 1R85 PAG6 &A= Ab B o sl% il &, ffi —
H R B% M RZ A T RAR e, 554 7504
A% AE TR TP AT 2800 N, DTS R Mg 1 T 4
REE B 24K RSB T X PAG BEME Y Sk
S TSR A BE 7 R - PAG 100 0 (453, R TAD)
P 1010 0.75 4y LL K PE B 0.5 43, 43 5 48 i 5
By 106y (154 .20 £ .25 10y .30 17 POE-g-MAH, >k
FH PR —AF ko PR AR 1 1 8 POE-g-MAH 7E
PAG6 MBI AT 4
133 EAMHHH 4

JE T AL B 1) JEURH B EATAREE, A —
TE LU CaSOs, il 8 WPC/XCS B AR KL x RN
CaSO«y it fy, BARRL T L3R 1.

FEECAF P EME A BRI A AL 1A 10 min,

R1 CaSO. M PA6 KREE &t HHHIE 5
Tab.1 Material formulation of calcium sulfate-modified PA6 wood-

plastic composites

phr

POE-g-  Antioxidant PE Wood

Samples  PA MA}% 1010 % wax  flour
WPC/OCS 100 20 0.75 0 05 10
WPC/5CS 100 20 0.75 505 10
WPC/10CS 100 20 0.75 0 05 10
WPC/I15CS 100 20 0.75 15 05 10
WPC/20CS 100 20 0.75 20 05 10
WPC25CS 100 20 0.75 25 05 10
WPC/30CS 100 20 0.75 30 05 10

Fu53HF CaSO. 5 A MR A7 PA6 R 1H IR A4,
B, T8 2 s, (A SUB AT BF H WLk 4785 )
bi, 15 5] CaSOiUPE R MEM A I 5T A AT BERLRL . N
Fif UL PAG = T3 B 55 A VU i P ), X
TR EIAT TR, BRI 2, BRY
FE T HEAL DX R Fil X A2 005 44 B (o PAG PRI il
IF] i 38 5 R AV e SR TR & B IR B | i KPR B sz A
Ky A o B A R R RE I A SR T AL
THE2 b, R ALK A5 20 9 & A Rk T A%
W45 PR R, Pl 3K, R P 3 SR MUK 52
EE TR ) | R i = S R R L U N W .
PLIREE RIE TS8O0 3 fk 4. 7e85 A3 m
A R o, AKY 28D 1) f e e i B A 7 230 °C, HL
A2 BT )R T, DN A R T A ) kA
F2 WETERLREEELEERE
Tab.2 Temperature setting value of twin-screw melt blending
°C

Barrel temperature
1 o m v Vv VI
Setting value 230 225 225 210 210 190 190 210

R3 EREFENBEREE

Tab.3 Temperature setting value of plastic injection molding

Ram head
VII temperature

Item

machine
°C
Barrel temperature
Item Nozzle temperature
o m v Vv
Setting value 225 230 225 190 35 35

R4 BRFENENEEE

Tab. 4 Pressure settings value of plastic injection molding machine

MPa
Injection pressure
Ttem Hold pressure
v 1 II 1
Setting value 5.0 0 6.5 8.5 8.0
URETE I 58 WUS T3 O 40 °CIR/K R 1324 h

J5 BT R MK 3 FEHEAT SR 223K . HERR AT RL K 3
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Fig. 1 Effects of POE-g-MAH on tensile strength and elongation at
break of PA6
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Fig. 2 Effects of POE-g-MAH on notched impact strength of PA6
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Fig.3 Torque rheology curves of WPC/XCS composites
T KL 2Z [RIRIFR IR0/ IS , PPRMA R G M AR /)N | 5 1
KT T %

5 HN[E WPC/xCS B A MR- it 2B it
RS IETIRIERA€/ T M e S I T O N ORVAT I 15 YN
0 {48 2 15 (3 , P HrfeaE TAHM IR 2.4 N-m %
W ETEE 3.7 Nem; Bt 150 )5 , FAH R
Fa B AERFTE 3.7 NomK V- N B Th e, X —7%
FE AU ER N CaSOL 238 N FE AR , S 2k
RTINSl AR, (EL 7 3 5 v P ol 4t v AR
FEiG 25 7 AT Y o BB BRI C o sh
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Tab.5 Equilibrium torque of WPC/xCS composites

CaSO, content/phr
0 5 10 15 20 25 30
T/(N-m) 2.4 3.2 3.9 3.7 34 3.4 3.7

Item

Notes: 7, is equilibrium torque.

222 AEiEdk
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BAR , i CaSOLS IR, nT RRIE B 14
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Fig. 4 Effects of CaSOa content on tensile strength and elongation at
break of WPC/xCS composites
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Fig. 5 Effects of CaSOa4 content on notched impact strength of WPC/
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Fig. 6 Thermal analysis curves of WPC/xCS composites
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