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ABSTRACT: The work aims to prepare modified microfibrillated cellulose from broad-leaved pulp and use it to enhance
acrylonitrile-butadiene-styrene (ABS). The broad-leaved pulp was dissociated into microfibrillated cellulose (MFC) by
co-grinding with Ca (OH), as grinding aid and swelling agent, and then modified by carbonization and sodium stearate to
obtain calcium stearate-coated microfibrillated cellulose (CS-MFC). Then, CS-MFC was added to ABS in different

proportions by solvent casting method, and CS-MFC/ABS composites were prepared by twin-screw mixed extrusion and
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vulcanizing machine pressing method. The properties of MFC, CS-MFC and CS-MFC/ABS composites were measured.

The calcium hydroxide had a significant grinding aid effect and the calcium stearate in the obtained CS-MFC was coated

on the surface of MFC by physical adsorption, and the water contact angle increased from 18.2° to 72.3°. CS-MFC was

added to the ABS matrix and when the addition amount of CS-MFC was 5%, the tensile strength of the composite reached

38.0 MPa, an increase of 15.5%. When the addition amount was 10%, the elastic modulus reached 1.72 GPa, an increase

of 5.5%. CS-MFC had little effect on the thermal stability of ABS. The CS-MFC obtained by co-grinding and sodium

stearate modification can effectively improve the tensile strength and elastic modulus of ABS, which is conducive to

improving the application performance of ABS.

KEY WORDS: microfibrillated cellulose; acrylonitrile-butadiene-styrene (ABS); sodium stearate modification;

composite
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1.2.1 MFC B & Rt

MFC il 5. B 50 g 41 2 i A K H iR it
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SEAES, #FEKE 3.5 kg, PEPEES), B 30 min
J& . RS A B ML 3 h, 53] MFC/Ca(OH), [¥)
BEIFH -

MFC RyektE: B 12 ¢ MFC/Ca(OH), B IF K , @
A CO, 5, BIFHH Ca(OH), B#HITE , CaCOs, £
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B pL 3 A XSRS BB E S 180, 185, 190 °C,
FHLRER IR 3 53512 R 50.0 i 49.5 t/min,
PEFNEIRETE A 15 min, PEFRFEHER 50 v/min. REE
B A MRLBTRE, BEARTR] LR R A A RS PRI 3 g,
PP AL DL B R, SPARBRAEHL E . Ity
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2.2 £I5heigimlit

el A8 B i AR 4 2T AP ST (FT-IR ) X i P23
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i FHE /ML ( TGA ) 43 BIXE AR CS-MFC/
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Tk 2 0 SR A o 0 B At 4, IR B L
30~800 °C.,
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Tab.1 Particle size values for different grinding time
B ] /h FE i d(0.1)/um  d(0.5)/um d(0.9)/um
1 MFC/Ca(OH),  3.848 6.684 15.749

2 MFC/Ca(OH), 2.273 5.185 10.912
3 MFC/Ca(OH),  2.193 4.622 9.105
3 CS-MFC 3.228 7.515 17.844
9
sl — MFC/Ca(OH),
L — CS-MFC

X 6F

# 5t

=

R 4F

Z .
2 -
1 -
0 | !
0.1 1 10 100

AR/ um

Bl 1 WFEE 3 h XN MFC/Ca(OH), LA K
CS-MFC A3 A 5]
Fig.1 Particle size distribution of MFC/Ca(OH), and
CS-MFC corresponding to grinding for 3 h

3.2 MFC. MFC/Ca(OH). A% CS-MFC &Y
AR i)
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PP 2 fios. R 2 a1, MFC AR IG 1 BL7E
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AEYEENE ) DL 1460 cm™ ( C—H, fi4adshig ) 4tk
X Ry 41 2 AT CS-MFC B R IR 55
SEEL, FE3 420 em ' KA —ATElE, XJEH O—H
TGRS 5 LAY, 1 X 8 0 27 4 2 A 72 3 ol e s 7R 45
(AR I 3 5 2 900 em ™" X 38 HY B 2 Ah R 480 R i I
HJ2 i R PR S B BE H C—H, Y AR X R 0T R Ao 4
BRI 1790 cm ™ b H B C=0 fhZ 4k shi
1460 cm ™' 4k IREREY C—H 2 PRSI, 870 cm™!
b RS A SR F I RRAE G, R R AR AR T ) C—O 5
E I, B MFC SRS, 54 W B I AR FRAR o FT-IR
WEEEN, AL B M IRIRES Al MFC [WARENE, {H
VA BT R W e B, 1 BA B IR R A5 5 MFC %A B
(AL 2F A B

3.3 KiEfEmS

MFC/Ca(OH), A}z CS-MFC #f fi 4 7K 32 fisk £71 4
K 3 frn, BT MFC., Ca(OH), £ &H F &R
F, MFC/Ca(OH), R I [F A KM, 60 s B HIK
Heflffi o 18.20; 1S RE NR RGN MY CaCO; FKTHI 77
£ C7H3sCO00—, HEHKBEFGE, WMRMIET T
CS-MFC sk v AEM . i & 3 W1, 60 s B} CS-MFC

MFC

MFC/Ca(OH),

N

CS-MFC

v
f\/\v\/‘

S

p
Y T

3420 1790

2900 870

1460
1 1 1 1 1

1
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PE/em™

2 MFC. MFC/Ca(OH), UL} CS-MFC F£ 5 HY
FT-IR 3%
Fig.2 FT-IR spectra of MFC, MFC/Ca(OH), and
CS-MFC samples
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Fig.3 Water contact angles of MFC/Ca(OH), and
CS-MFC
H KM Al 72.3°,

3.4 CS-MFC/ABS £ &##I8 = 1Ee s

PL CS-MFC Mo & H0R, BT & &
CS-MFC Xf ABS M5 | Wi 0L bk
R RS, A5 R anE 4 iR,

o1&l 4a AT, 7800 CS-MFC A #2755 ABS ByHi{f
PREE, W 1% CS-MFC Hin[ ¥ ABS
A Fir A FE M 32.9 MPa $2 T+ 2 36.4 MPa, ™4 CS-MFC
(B A B0R 5%, ABS B 1R B ik B i A (H
4 37.3 MPa, #£7+ T %) 13.4%, 4340 CS-MFC #Y
i, 2530 ABS PSR EE T B, (0455 T4l ABS
FIPLPsR . FLRF AT REAE T, 24 CS-MFC & & 51I%
i, HAE ABS BRI 51 04, 5 ABS B ST
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Fig.4 Mechanical properties of ABS composites

Bhel R, v RAERL R AR R N A R A, R — 4R
F+T7 ABS WHIPsREE; i CS-MFC B9 & &5,
B4 CS-MFC KA H B AR, B Rk, 5
ABS MR IZE AR AR 22, MINI{E ABS B
TR, XTI, FTRIEEAAR, 5 CS-MFC 5
ABS R LA S, 24 CS-MFC [R5 %50H 10%.
SMA JEH/MECH 5%, ABS RUHLHisE a2 T &2
38.0 MPa, &F+ 7% 15.5%.

& 4b I %1, CS-MFC 2520 ABS Wi i
Rl TR, X528 DEit e 2iel, X
AIREE P CS-MFC 33T ABS AR H I A LE
PE, ANFITFRER ML E MY L, FEIKT ABS JEAKMW)
JEASRE ST S4b, CS-MFC HYBRAEM G 2t — L FRAT
BAMRHNIEASRE 11 ABS TERLHI 240 s T30
Wi, A7 i i, BEE B N CS-MFC B3 &7+,
B2 BB W 20k B 2R i e AR O P T, R
BN 10%8) CS-MFC B, & & PR B 2
BNl 3.1%, FEIRT 2 43.6%.

& 4c nI%1, ABS & & BHBHR SR &
CS-MFC &g K, HIRH T §85 CS-MFC A
s R R AT O, FER IS R TR S kA TEAR,
B TR AR S, X5 Cavdar™ BRF5E 4
B
3.5 CS-MFC/ABS E&8#EHEHEEMEE

o

#id SEM W% T CS-MFC K IsHnAE & &
CS-MFC () ABS &AM BT 2L o5, Wl s
FIiR o

& 5a AJH1, CS-MFC 3Rk, #E—4
WESE T MFC #% R W RERRRR S A s, KK T A
FAFEZ . HIE Sb~e WAL, 40 ABS B 241 45 R 1L
OH BRI, i ABS BUIMEELE, WAl
oI RIS . BEE CS-MFC &4, ABS
52 E MR W 24 T B 2 LI, AT RS 2 AR
CS-MFC JUkL ] B AH G . MU & 550 1%
CS-MFC K, R LB Ay ks, i8] CS-MFC 5 ABS

BA BIGFRMAE HAE ABS SRR 85) . 4%
T80l 5% CS-MEC I, ABS & &4 ki
SUH ST 80N 1% B9 CS-MFC X 3%/,
HE—2E 10 2 CS-MFC & B AKnt, HAETE ABS 3
R 5] EL. BRI, 24 CS-MFC 83050 5%H}
/D E CS-MFC RENIS , HE A SHE SH
BHOHLRREE N, EEE S MEBITERREIL, X5
CS-MFC J I A, 24 CS-MFC i i /0 50h
10%H, ABS & &A1 kH W 24 1w Hh 3 2 BRI TR
&, XB} CS-MFC MELIYS] S8 ABS 34k,
B SERTED, BSINET53-50CH 5%0) SMA MG,

TSR 10%049 CS-MFC 1 ABS &4 bk i 48
PN FLE, R L CS-MFC By BRIk, FIG
IAZFG , AT$2TF CS-MFC 5 ABS M FL A2 E

3.6 CS-MFC/ABS £ & ¥ BB /R

¥ 6 &7 CS-MFC/ABS & & #1 KL TGA UL} DTG
Mk E, HE 6 flH, ARE TR CS-MFC Ik i
EWAE ABS A M EHR IR, FLAE 30~800 °C
{3 B B — B B 0 ik, ST e R 10 o0 2B R A AE
250~350 °C, FEW LR RBET R 2L, HARRE
&Ry K N 3 ABS A fift i B 32 8 R AR AE
390~450 °C, i 2H 53 H BB i R 45 1 A0 fif R 22 R A
1E 650 °CZ )5, Al CS-MFC & &1 ABS & &
RPN AT R a3 2 FIT/R . 4 ABS #AE 18 5%HT
WE Tish 3951 °C, RO FEERBIRE Ton N
421.3 °C; 4 CS-MFC JEm/5h 1%0], Tysyik 3
397.0 °C, Ty I F 422.4 °C, EAMBHY Ty 500 Thna
WA TE, HT e RoN AP R & B bahi 8] T 5%
MSAZAER, 18T T 2GR RSS b, Amamdl 1
HAMEIE M 24 CS-MFC B /r50h 10%0},
AR Ty 501 Tonax P96 PTREAR LRI REA 2
A, —Hm, GHERGTERE, HAE ABS #4
fERTC 20, 3L Taso BT FRE; Jo— 5, s
FREG R T &AM B2 &, RIET &AMk 4
i, FET Tysofl Tmax TR EAMEHIIIEE &
23 CS-MFC % f Y3 I3 K, 32 P A Ho v i) £
NRBRES A3, fa DIR A L AR £
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a CS-MFC

.

e 10%CS-MFC/ABS

f 5%SMA/10%CS-MFC/ABS

K5 CS-MFC K CDS-MFC/ABS & {4 ki i 471 1 it 5 /5]
Fig.5 Cross-sectional SEM images of CS-MFC and CDS-MFC/ABS composites
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Fig.6 TGA curves and DTG curves of CS-MFC/ABS composites

R 2 AR CS-MFC &EMEGMBIARERITA

Tab.2 Thermal degradation behavior of composites with

different CS-MFC contents °C

FE i Ty 50 T4 50% Ta.90% Tnax
ABS 395.1 422.6 450.5 4213

1 397.0 423.5 453.3 422.4

5 396.5 420.9 454.3 418.3

10 392.8 419.9 460.8 415.8

10/5 392.4 419.6 468.3 415.5

4 ZEig

SO A A ARG X e i 2R A T WAL B, AL
B SR BF s B SRR KR, 46 6 T MFC B F B s i
I 5 Sl SRR A 4078 MFC 24t TR 414 1eah,
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B 725 PERE . IS E PERR RN, I X S B 4 SR i
T AR, 5 IR 45iE.
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