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PVB [FIJCRE : 7otk /ot sl RN v — T84 BRA R AL s SR S1O, < AR AR ik il 7 M4 BB A PR
A KH-560: 7 st BRAEAL T A BRA R 815 =97 %6 5 /K B KA 8 B AL 24 0 A BR A = L 4 i 4
1.2 Sio, REHH

W TCK B KA KH560 4% 18: 2: SR ELIR &, 9815 pH % 3. 5~5. 5,15 70°C N 30min
Joi A — 8 S SIO, I IR AR S PE RN 4h S5 B0 B LBV B A S 6~ T
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70rpm, I 8] 8min, SiO, B3 EE R 0% 1% 2% 3% .4 % .5 % Fl 6 % s B IR I (9 40 K 52 & 4 BHE
AR AR AL ML B B 120mm X 120mm X Imm B3 R #hifil B GB/T 1040. 2-2006 2R B TR 47 1
PRI .
1.4 S5k

(1) HEFR B2 I 22 Ty vk
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F DI 3 = B AR BRA T CMT5104 B8 i 7 7 GEIRAEHLHEAT 1 24 Pk e I, 7 e 33
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(6) B2 P A8 2 ik
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2.1 SiO, MREX 1%

K1 A BCERT S Si0, BLLsbE K, T RVE 1, 5 p-SiO, M, m-SiO, 1E 2878cm ™', 2940cm ' [
908cm ' b HH BT IR W WL U , 435N % B T KH560 i —CH, Je—CH, b i C—H {f 45 9% 3l 0 Wi 0 1 34
KL A B LR W 0, B SiO, F i 2 AL L KH560.,

p-Si0,

m-Sio,
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B 1 p-SiO, & m-SiO, LT 5h i A
Figure 1 IR spectrum of p-SiO, and m-SiO,

Bl 2 NHERT S Si0, B TEM B A, 7] W, p-Si0, K2 5% 545 4 M 2840 P 45 4544 , T m-SiO,
A ZERF P52 00 55 , SRR R SEAS /N, B ok, B tE Rl e Si0, B3 AU B & A2 TR KAE 4L, p-SiO, 1) HE
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BN 0. 037g/mL, BI S 30 5 32 A PR 5 T m-Si0, By HEFR %5 )E K 0. 337g/mL, 5 p-SiO, ML &
. XA REAE Tt KH560 5 p-SiO, 1 F2 3 & A= 46 6 [ v . 78 w5 T 0k 22 1, 6 0kz 22 1] 352 5
EVEFET R B ST,

B
s
z

i

K2 p-SiO, ()5 m-SiO, (b)#y TEM B
Figure 2 TEM micrographs of p-SiO, (a)and m-SiO, (b)

2.2 [EU PVB/SIO, 8 &M FHHI LI Sh S itk 43 47

Bl 3 R PVB/m-SiO, & PVB/p-SiO, & & # B (BN 3wt Yo 5 Bl PVB 31 f kY 21 50 %
K, AL, =35 fEHEIE 3500em ™ Ab 34 10 B W] S () 2 R Wl e . 55 [l PVB A LE, BHIE PVB/m-Si0, &
B b Rk T 0 (0 R 6T iR T U5 K 5, OF m KO 1 B B . m-SiO, R EE A KH560, HA A E
REMAI AT 5 PVB A 58 35 B3 IONE . 5 BOEUSE 1 FH I S s 55 . 7 T Iy o 7 4 i A8 (IR TR A2 v . PVB 34
RS IMA p-SiO, FIRAFERR 5, A B, MM A m-SiO, MilFEARRR ., JREE T PVB B
FEORWE T T8 ERIEMIEN .5 m-SiO, bR IR ESE BN J5 2 56 & AR, T BB ) PR X b
LLAN BT A R —3K

Absorbance

T T T T T T 1 T UEPU
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Wave number /cm -

B3 [E PVB ik K PVB/SIO. (3% (w) & A M R 21 413
() PVB i1 8H(b) B PVB/p-SiO, &4 #8H (o) B PVB/m-SiO, 45 # ok
Figure 3 IR spectrum of PVB and PVB/SiO, composites with the 3% (wt) dosage
(a)recycled PVB(b)recycled PVB/p-SiO, composite(c) recycled PVB/m-SiO, composite

2.3 U PVB/SIO, 5 &M 218

F VG T RE SIO, F ik W PVB/SIO, B 4 bR 123 4R . AT LR L i SiO, MtE S
5 S I3 BT 2 R 5 T PV i £ R LE A4 25 4k He el PVB/meSiO, 54 bk
PEREREAIRTE 22+ 7B 2 SIO, 7 5k B985, 18T PVB/p-SiO. 52 4 bRk A 05 54388 1 36 i 96, HLi% T PVB
R T PYB/m-SiO, A bHRHK #2488 B A B
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&1 [E PVB/SIO, EAMBE S F R
Table 1 The mechanical properties of the recycled PVB/SiO, composites

SiO, /% (wt) B R/ MPa Wi AR 2/ % Widsm B/ (kNem ™ 1)

0 25.4 249. 4 24.1

1 23.4(22.2) 224.4(240.5) 23.4(23. 4)
2 24.4(22. 4) 236.5(246.5) 25.6(25.0)
3 26.1(20.5) 250.6(219.9) 26.0(27.6)
4 22.8(21.3) 217.5(225.9) 28.4(23.8)
5 22.5021.0) 221.2(216.8) 30. 6(24.5)
6 22.3020.7) 203.7(220. 3) 32.0024.0)

A5 AN B PVB/m-SiO, \PVB/p-SiO, & & kHY J1 24P fE

— MR H T T B RN, T T AL A A T A5 B SR S S0 A R 1 A i RE R DT 24 e K 3 L AR
INF 1) 2 L AR BRI IS . (R 2 9K M IR, AN AT 2R HL 5 R0 1R 6 R A R 4 1) 30 1 28 45 B, JEORE 9 b 5t 4 F
U TR PVB R AR AR K, BB PVB A B R L SO, HE DLFE v 3k 2 90K 9 1 5)
L. B4 kN PVB/SIO, &AM R SEM B 5, B R T S8 100nm 2245 19 Si0, P R4, A1 5 i
G R AR AH A AR SR B . AN, meSIO, HERLBS B L p-Si0, BT 10 4%, 3% & bk 5 A
] I 2 4y BUR S PVB i B, m-SiO, e p-SiO, B ARBU B0 > 10 fi5. W 4 (b) Fis , 888 7 #re
Bk PVB 11y SiO, B E 4 () W] 9800, HALAFAE B R URL AT 2R 3 AT RE I 3 3002 & MR 22 1k e A £
MR, WAL R UL, R m-SiO, 5 PVB S A& 2 ] A 55 i A B AE o A0 B A4 R 2 B0 IR B 4 | )
. A R RE S5 1L .

Bl 4 SiO, &&K 3% (wo ik PVB/SIO, & & # 8 SEM IR R
(a: p-SiO; s b: m-SiO,)
Figure 4 SEM micrographs of recycled PVB/SiO, composites with 3% SiO, content
(a: p-Si0; s b: m-SiO,)

2.4 [EY PVB/SIO, EEMHHZHEREITH

AN AR SRR B AR T AR DR R RE 8 A R R AR 2 A0 R G WA R DR BURL B o HICIR S . B/ S fth TR
[ SiO, & & Mg PVB/SIiO, &G MR S S RE R i SR e Rl 4., wT LA, TintktE 5 &,
i S0, 85| A BB 5 G AR 5 P 455 5 BT 1S 0, an i B R BT R w=0. 0159s "B}, S1O, S Eh
1% (w5 PVB/p-SiO, \PVB/m-SiO, & &M KA G' 43518 2320Pa Fil 2480Pa. X £ PVB 31k 5 SiO,
ST R A6 5 1 A BAE T, LR m-SiO, . R BCHR A BLVE S BORR R 1 W N K & R A, YT
BB FUR B Y L SR B SIO, E B, ik PVB/p-SiO, & & MR G218 5
i m PVB/m-SiO, E & # K8 G LT AZE £ m-SiO, BYA AR B % . X 5 ATk Ay Sio, el
JE KA MR S P RE OS4SR — B0, JF R RRAE ik PVB/SIO, & &k R A 28
V£ SiO, IR R BT HA W2 EARHIE, BB P A7 /R TE L 4T SiO, 78 PVB Sk i
I I8 3 1 N 25 2
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Bl 5 RIE SO, & & [ PVB/SIO, & A bk if BEA & 54005 1 56 Rl &
Figure 5 The relationship of storage modulus and frequency for recycled PVB/SiO, composites with

different SiO, content
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2 KH560 et Ja . SOAH i SiO, 1Y HERRU B B 0 3% 05 Si0, eleME i 5 & & A RH G B0 1 58 L 1] i
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Research on the Preparation and Properties of Recycled PVB/SiO,
Composites by Melt Blending

CAO Yan-xia" , CUI Meng-meng, LI Di, WANG Wan-jie, WANG Jing-wu
(College of Material Science and Engineering s Zhengzhou University , Zhengzhou 450001, China)

Abstract: The surface modification of fumed SiO,was carried out by grafting KH560. The bulk density. surface
structure and morphology of modified and unmodified SiO, was characterized. The recycled PVB/SiO, composites were
prepared by using of melt blending. The mechanical properties, morphology and dynamical rheological behavior of the
composites were compared. The result showed that KH560 was grafted on the modified SiO, and the bulk density of
modified SiO, increased obviously compared with the unmodified SiO,. The adhesive force of the recycled PVB/modified
SiO, composites remarkably decreased in melt processing. The tensile properties of the recycled PVB/SiO, composites
slightly decreased while the tear strength slightly increased compared with the recycled PVB.

Key words: Recycled polyvinyl butyral; SiO,; Surface modification; Melt blending; Composites
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