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Study on structure and mechanical properties of celluloid composites filled
with titanate coupling reagent modified nano-p-SiCw
GU Jun-wei, ZHANG Qiu-yu, LI Hong-chun, ZHANG Jun-ping, KONG Jie, TANG Yu-sheng,
ZHANG Guang-cheng
(Department of Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The surface modification with titanate coupling reagent (NDZ-105) of nano-f-carborundum whisker (B-SiCw)
was studied. Static precipitation method was used to analyze the dispersion stability of nano-3-SiCw before and after
modification, the curve of zeta potential versus pH is measured to show the potential nature of the B-SiCw surface, and the
prepared samples were characterized. Results showed that the NDZ-105 was bound onto the surface of nano-B3-SiCw, a firm
chemical bonding of NDZ-105 to nano-8-SiCw film and an organic layer was formed. Modified nano-B3-SiCw changed from
hydrophitic to lyophobic. Mechanical tests revealed that the strength and toughness of the nano-3-SiCw modified with NDZ-105
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were improved simultaneously .
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BTS2 0.5 h J5 , FEVLWSE R T A B
4b 7 30 min; FR— E B #Y Bk BR K {R BX 57 NDZ-105 %
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ERE L (Zeta BAEER), RZAEFHAU L
MEm pHWAHT, B FEB M BEMER, #H5 p-
SiCw YR TE A BB L R T4 fFe o
2.4 X GPERLEFEEE (XPS) ST

A X 5t RO L T BE R R ORT Bk T S AR
HATRERAS T, BRERRERELEHE K
B-SiCw FBEALTE B T Si0,, H i F It &K P 7 7E
—EENE,FNEFE—-EMRTTER. HH
JGHY B-SiCw H1 T NDZ-105 978 =5 /8 H , Si2p B
B, MERE4ICE Nls IERAW K, 52 H
XF 2 Ols 1A B B A4 K, X 2 & NDZ-105
SFHAEN TR, R & kMG 3 & K A a4
f B-SiCw FE T FE1ETCE Ti, M I F 52 ot 39U 5 T
FE1E NDZ-105,

itk — o ot e B-SiCw R A KR 1L,
XF Cls. Si2p W AT T ¥ 40 45 # 3 % F & 57 sR 0%
BPEJE 1) Cls.Si2p ISR AT 4 1l , IR 48 & 4
W TE AR THE S A LA AR RS B LT RE X
LA HE A, 45 SR R W EKER R NDZ-105 Bt f5 B-SiCw
9 Cls WETE 283.75 eV AL HY—C—Si—Z5# 1 JL 714
K AERTEEEN8.78%, I T NDZ-105 #
f)—C—C S8 P TR A 445 40 of o 1 0, 2 3 i BT R B
B 30.75%F1 5.94% ; [F] it NDZ-105 &) €178 ff ok
PG Y Si2p SR E T M. BRTESS & AE 100.78
eV AL FETE Si TR AN, H 19.88% [ Si TR 45 A B
BT 1.78 eV, BRI T A=A B, BT 0 HHA
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Si—O 8 1 45 4 3l e, LA I 3 447 em I BLHY B -
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AbFE B - SiCw, H 21 5h 3 & o i BT B0 9 R AR )
W
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3 447 cm™ BT A AR FF TE B TE Y 0, YA B IR AR AE
/NEB 43 B9—OH, B NDZ-105 ¥ A 58 218 B-SiCw K
KHEUE. BEE NDZ-105 FHE K in (B2 3%
t),3 447 em ™' AL B—OH PR h i E 5 5%, IEBH B -
SiCw R E L% NDZ-105 RiF LB, B T
NDZ-105 f1 7 B-SiCw &3 Z R B HFH R N R
T, 3 5 Yy $E R A R 45 B 7E B-SiCw R ETAY NDZ -
105 43 F B AR >, 7E 43 (R R T 4 B NDZ-105 43 F
) 3 AL 2 45 M UL B NDZ-105 2 LA 2248 &
M5 B-SiCw RIH M FEEE M, 1 100 cm ™' i
Y Si—O A AR L UESE T X F R B A & 2R . BN
K4 & NDZ-105 Y B-SiCw 7£ 690 cm '¥JH B T
Ti—O B, 75 725 em ™ 'JR 3L T —CH, B9 FTH
PEEIRBN %, NDZ-105 H H b5 VLB 88 B IR i 14
=20 R 1= AT e 2 W B S = M e e
PATEBA B-SiCw R [ /£ #E NDZ-105,
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0.58% ,7E 400 C /5 R B HEA AN, X FE R B-SiCw
2T IR PR K (B B-SiCw R AR K2R
[A] & & NDZ-105 i P43 /5 i B-SiCw MR B FE &
5L T T W /DS, 7E 250°C Z BT, NDZ -105 Bkt B -
SiCw B R & 5 B-SiCw 24 —B, 7E 250C 2 5
H B R, — AR B R K BB 5 1 Y
T A —E 43 B-SiCw K TEH Y NDZ-105 7E% = i
TRESAS AR N E R, FEE NDZ-105
R/, 2L E B-SiCw R\, X H ik B 7]
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DA %E NDZ-105 7£ B-SiCw RHEE E LB R K E
R R4 1.88%
2.7 SEEMBNANEEENERSSH

B-SiCw 7 FE 3 % FE 14 v 19 I A K 32w 20 44 6}
B & TSP RE . K R PE R S Y B-SiCw M ik 5 %%
BRIEEARHAT M R IR E &, R A R BB i &
YK B-SiCw AP SR FEBE IR 2 G A1, ML il X
AR A R, TR KSR KL, &
NDZ-105 FHEALH Y B-SiCw RE ] 2 25 5 & # 6
4 58 B AR o

®1 SAMBNEHENRER

Ty B-SiCw Btk B-SiCw
/% 0 1.0 3.0 50 7.5 1.0 3.0 5.0 7.5

PLIKSRBE/ 28.95 32.06 37.57 42.46 39.07 31.23 36.98 41.84 38.25
MPa

ZERHSRAE/ 35.40 38.56 44.14 50.58 47.03 43.24 47.98 54.04 50.34
MPa

iR/ 4.15 5.54 7.44 9.84 824 7.23 876 11.26 9.43
KJ'm~?2

B-SiCw MFTERE W R & & M 451 , (BEAR R E &
] 5, AT W R B T A, B R A% 33 I T, BEL 1R B 4L
PR, B-SiCw R E T HERBIBE TN
AR o, R I e — R, EAS
¥5) 43 A B I, AR JI WA S EE N2 5, TR BR T T8 L
JIEE R RERR LT (8 52 G b RE A BRR BEHE K, 5
Bwl, BEREVMERE ., R B-SiCw RE
B NDZ-105 /3 FH &R AEH =0 B, £S5
R E G, ERRMBBIB S FHEREJ S, R
FEL A SR B2 7, 7E B-SiCw I BB 3K B 1K 2 [A]IE A%,
— AR R, N TESZ S5 8] DR #E B-SiCw &
TH] B0 A 3R & 0 i AR AN BB AR T (EX R R M AL
BEHAEEGLE —ERE LW T E 4B Hh i
PHERE .
2.8 BEINENOS SN

Xof TR R Fg A8 B R A FE UL — B R AT
MR E S, F7 5 0 BL X T35 5 Bk iR Fg 8 BX
FETFEMG K SEREEEHR X, o5
HBE b 2 4 3 e 100 A B 4y TR A AU K 4R
Ishida 32 1 A X & A B EGRZ W THLE R 5 A VL3
TR R B 5 F RS, 48 5 M L HE BT 1R & NDZ-105
JE Y B-SiCw 5% 5 3% K LT A9 45t 1 2 . NDZ -
105 7£ B -SiCw I $E Bk B 19 7 10 2 [8] B8 TP LA PTG
TR TE, R FR MK, —¥m5 p-SiCw RE k

P D0 B8 IR ST, A R D A A 2 5 ) — i R R B
B & HE AR B B A Y R AR ) e A g SEAE AL A
B-SiCw FIFEHEIR LN — A IGE G B IK, ET 1L
RSy TR AL, AT NDZ-105 ZE40K K
B-SiCw FHH B REREN R E NI 34.4%, T
TGA 5B E ) NDZ-105 B EEBNA R 1.88%,5
MBS FRERMITREEMEZR R, X2HE B
TEBEEIZW T B B-SiCw R # NDZ-105 4
FZ I8 V8 Bl s Fn A BLK 85 09 L BB o B - SiCw
YRR OB, RTE AR — 2 NDZ-105 &
¥, B0 A4y 1181 59 4B F 0 F0 AIL A S5 A4 A BEL IR
REZ WG, 7 BB AT 5l AR TR B EN ., NDZ-
105 WREEERREIRELR R E.

3 &iE

FHEKEREE NDZ-105 X 44K %% B-SiCw #H 17 H HL
DM BE B 8 4 K 2% B -SiCw H 3 7K 1t 78 R K
NDZ-105 LAZE[E 4225 & 7 R B EN KK -
SiCw R, HFER T HIBERE, SKERE NDZ-105
TENKY B-SiCw RERKEBEEN 1.88%. ¥E
EKERFE NDZ-105 3R B A 4K % B-SiCw H 7 F]
FEEH D, BE R B 4R 5 B A RL By SR BE A B 1
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