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FE: B R T BEE (AC L85 ). ZnO F» NaHCO, H &1k R AE A K0 A, KA R L8069 77 5 & 2 L A4
BE AT ST (PVC) A ZIBARM , B % A A0 0 AR BU L B JL A B & R Mt b o s A2 A &, SF st b ab it
FTHR. RMRAZTMNE RE / ZFEHBFHR (TG/DSC) 54755 AC ZIaHMBATT BOBBFR, ik B 5 AR A
S TEARE A KO . A R B B0 B A A AR H & PVC AL AR, A 4ahs & F 2 44% (SEM) 441 3
Wiy, MK A HRER T WRE, FREREN, S AC LA, ZnO = NaHCO, #9842 1 1 : 1.5 0%, &
KEAZEH 213 mL/g, 5B ERE % 165~177°C,# % PVC Zieptim T, % E &R KmEh 6 hrat, A
MK R AR, T WIRAE A 17.63 MPa, ¥ 5% 4 21.88 kI/m’, & 3] B R AR B R CHARA A o4 F7f ; it
B E L 61.16%,
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Preparation and Properties of High Content Fly Ash PVC Composite Foamed Plate
Yan Chaoqun, Zhang Qi, Guo Huijie, Wang Haoran, Li Qiaoling
(School of Science, North University of China, Taiyuan 030051, China)

Abstract : Composite foaming agent was prepared from azodicarbonamide (AC foaming agent), ZnO, NaHCO;, and high
content fly ash polyvinyl chloride (PVC) composite foamed plate was produced by mould pressing and foaming. Thus the optimal
proportion of composite foaming agent and its-optimal content in composite foamed plate are confirmed. The function of the compos-
ite foaming agent was also studied. Modification research was conducted on AC foaming agent through determination of gas evolu-
tion and analysis of TG /DSC, which resulted in composite foaming agent with decomposition temperature satisfying the processing
conditions. Different content of composite foaming agent were added to make PVC composite foaming plate, whose section was ana-
lyzed by SEM, and whose function of impact strength and flexural strength were tested. It turns out as follows : Whereas AC : ZnO :
NaHCO;=2 : 1 : 1.5, the maximum volume of liberated gas is 213 mL /g, and with the decomposition temperature range is 165—
177°C . The conditions to meet the PVC foaming plate processing. It reaches the best mechanical properties with added the composite
foaming agent content of 6 phr, bending strength of 17.63 MPa, impact strength of 21.88 kJ/m’, which has reaches the national
standard of PVC low foaming plate. The mass fraction of fly ash reaches as high as 61.16%.

Keywords : fly ash ; polyvinyl chloride ; composite ; foaming plate ; foaming agent ; mechanical property
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165 ~ 180 °C,, [ I 75 S 56 Hh i B X AC K 1051 A 4
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ML ERE AU 10 min, 7128 12.5 MPa, EIf§ PVC
B RWHEH . G158 PVC 24 KM i 8
SR TS A 61.16%. PVC & A& otk 1) B
T ZERAEEAnE 1 s

®1 SEROHNERLREASE

Gt
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ZnO / 1} 1 1.5 2 0 1 1 1
NaHCO, / #¥ 0 0 0 0 1 1.5 2
KSHE/(mL-g') 140 148 165 20 199 213 187
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B 1 PVC R A R T 2
1.4 AR
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REHES ARIERHS. 1 ¢ E/EBRET
B, A 2 mL DOP, F — B B kvt i i
T 180°C ) v 5 min Ji , FHHE/K SR 2k <
IR

A K UHIF TG/ DSC 43T : X6 AN [RIEE L Al 4
B RN A TR E R B, B0 e /A AR Y 4y
IR, AR N 4~5 mg, THEM F K 10°C /
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SRR ZES GB/ T 4472-2011 ik,
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PFRTCE 2 h DL b SeRRIss 2 B T &, IAKE
s S PR B, A AR 0 A OB A S TR I L
T 28 BEI, TR 23 CCoKV R 30 min, BUH T,
A HIE7 S

i R GB /T 1043.1-2008 3z, il AL R
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ZE SR GB /T 9341-2008 izt , iAE R~
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min,

SEM 73 M7« 30 W 17 025 98 42 )5 & T SEM
LIRS, s R 20 kV.
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SEFRYIOFL . FR SR U T AT, NaHCO, 78 [A] SR AR
T RS E/NF AC K, #5 NaHCO, & &
RUFN T L S BRI AS R Ri
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O RIREAE 165°CAE AT , S5 A R & A I T 15
T E A R SRR BEASBE 0 IR
BERYIREE R 160 °C., DA I & o 750 %) 20 e YL B 75 v 1


杨超


EIRERE, 55 mBTTRREK PVC B4 K IARb Al £ S se 23

160 °C 5 7R il R [ BE 2SR 5245 K i 5 3 20 73 fige
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%, NI AC K U050 53 i SR 7 S g B 32
ST, HA e e, FiER 12 2 ik 3
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VR T A8 5. NHTER 5.2k 6 FTLIE
B NaHCO; &% 3N, >4 NaHCO; 4 1.5 {3 H,
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O3 F T BE JE L R 164 ~ 177°C, W6 /& PVC in T &
FR . S5 HREH], NaHCO, & — R/l i B34
B NaHCO, J5 A Bl T V- AC % i 71 52 i 1o 78
A N, TH R AC 2 5] 40 A R A 5 i ot
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B, 42 A R o 3R A it a8 v R A X 7 () A
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PILAGR B, Rk, P8 AC K HIF] . ZnO FI
NaHCO, B HLB R 2 0 12 1.5 95 & & FI1E Jy 52
5 R
2.2 AAK MM

(1) BRI

2w PVC/ Ky R A 43 s fin 2,4,6,8,

10 352 A e 590 JIr e il 52 6 A b ) 2 1. T
LIEH, SABINE A R, BN & %1
FI G AR 2 BE A TR R AC &35 5
filt = Ny, ARSI R S, Bl SR Y
W S UG RS AR K, Ak AE AR NI R T
FL, AL 1B BE R AR . A R IR BOY i 2
FEARSARI 22 T BB TR . 2
BINE] 6 0y 52 A I AU 8 BEREAR K,
28.6%. HKLEHINE A KHFIH &, A BRI A =
W BR R , AR A 3t K 5 e v AL, 3 1 FLEPH
HFLE D b 2 R
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S /By W /(g em”) FEAREEEE /%

0 2.191

2 1.989 92
4 1.821 169
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=
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2016 4%, 45 44 % 55 12 11

RIGHE TGS, M8 A KEHE 6 i, 2
38 2 A 2 B K AE, M 17.63 MPa, M iy 58 J&
21.88 kI/m’. MEHKBEFIHEEL 6 5,5
A SR B Y S R R kR A SR
JRR R M2 A R RIS I B i, B R R
D HAYEL WAL — S SR S B A R
o BEE A R i s m, S geeis £,
YOFLRE AR, 430 5N 5, OB B SR 45 %
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B A AP RE T RE. hi o BEE DM AR HRET
IR BE T SR A B RN TR AR, B W 2R BT
T BB MR & I AR SRR ISR A A
Lz SIS 2 S SR N R,
WP A R IR 6 17 o

(3) THOWIE S 53 HT

Kl 5 AR A s it T 26 &bt
BB L) o

(@) (b)

© (d)

EERWHRHE / f:a—03b—2 5c—4 ;d—6 ;e—8 ; £—10
K5 RS-SRS T E G I 1 HoEs
M 5a AT i, SN FIS BRI IS0R:

B PVC A, KR w1 HAEA MLEA b i 43l
FAHA M =0 ] AR S 0341, A AT T — 204
RIMHEAT. HEIN 2 9 2 G KRG  AUD R IX
Sl B — S, HARTE 10 ~ 20 pm A2 AT, A3 Ai K

B, KRR TEARMKHER D FEZ A KR
R oA A B PR A 38 /N HL A3 A AR rh AE
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MR R HBGRIS 2, s X504k, E B AR
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PRMTRERR , FERM 1) 12 PERE TR

3 &g

(1) # 5 TG/ DSC 43#r Al Al A ZnO AT LAY

BB AC & U550 0% 43 i B2 5 A NaHCO, AT L)

GEfifk AC AU A, Al S i RR AT . 24 AC

KU ZnO 5 NaHCO, B LI 2 : 12 1.5 B, 43

fift T X 8] Ry 165 ~177°C, e R &< H M 213 mL

/ &, - PVCE G UM H A I T 451F

(2) XA Ak il 2 19 PVC 526 A ItAb W

TE S 77 SEM M R W1, 52 & A ok

4 ~6 03 I 52 5 R AR A A AR R HAGR IS £,

A AL, S AR 2 30 ~ 50 um. 1 2EPERE

MHASE SRR, YA FHE N 6 i, % B i/,

1 1.564 g/cm’, 5 A& K WA A A LRI 28.6% ;

25 il i B 8 B e KAH, N 17.63 MPa, vhili 5

21.88 kJ/m’, iK% T [ 568 i B A M 1% & it AR

ARIFRE Ry B IR A 7 3k 61.16%.
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