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Study on a new type composite material of P ( VC-co-VAC)
/PU filled with coal-tar pitch
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Abstract: A coal-tar pitch/ poly ( vinyl chloride-co-vinyl acetate, VC-co-VAC) /polyurethane (PU) composite
was obtained by adding coal-tar pitch as filling agent to P (VC-co-VAC) /PU prepolymer. The influences of the
kinds, amounts and particle sizes of coal-tar pitch on mechanical and dielectric properties of the composites were
studied. Thermal stability was investigated with thermogravity technique (TG) under air. Using scanning electronic
microscope (SEM), the granule pattern of coal-tar pitch was obtained and the machanism was discussed. The results
show that when weight content of high temperature coal-tar pitch is 10% ~15% can greatly improve mechanical prop-
erties of composites, and the smaller the coal-tar pitch particle size, the better the mechanical properties is. When
coal-tar pitch partical size is 125 pm, dielectric properties is best. The initial decomposition temperature of compos-
ite is 190 °C and the termination temperature of composite is 610 °C. The addition of coal-tar pitch has no effect on
the thermal stability of composites, and coal-tar pitch also has ultra-violet light screening action.
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MRGUEGHEZETERE (e bl WP FhaiPESE) BORBORE %), T EA A4
FERLAR . BRI AR I EOR ORI Ry, DR A A SR GE A A 7= T AR BAS . Ti5 T . ZPERERR
SRGSE A PRR A TSRS () B ARG A ARk N220  BORRIH . FOR R EURRER (DI - 80)
TR L — BEIR L% B IR R 55 5 Y S/ SR R A SE A AERL, 2 BRI BE T R MR 1 i b
i TRESPE AN S) BUE  DE R R, LA T SR BB 1w A i R A B R R A AR U 7
HIME . WIS BT, TERRZA 2 ORI ER T AT T8, ¥ BEHARE W) BUIMAR A RO R4, P28 i
HFFRI W IR BRI R LR B4 & 1057 B R A A W o B2y, IR B RIRTED
FrALUIR G, FEOCERBMEA" . MR AR & 40 R IR IS (35 ~75 C) . Pl
H (85~95C) MEkilisls (95 ~120 C). LPUenilE i by e S i/ R 2R s e ALkl W B b i
R AT S5 RANE I NCO S, BEHEBIIANG I T S8 REBA AR BGE . Bk B b ia e
P, $Ee T EAMRESEZ R, > TR TE, JRREBIROE O SRR, BB
RT A=A, R R Tolk @ =S MR, SEge R ihE T AR R B TR . IR 772
KA A & B SRR AP Re . R PERE . W RRBIE A2 me, JFA AR i 7 BB (SEM)
MPKHE (TG) WFFTHRDITAL X B NR/ JE 2l S 5 ARtV LB S B2 & bR i BV
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1.1 FEFEH

Rk N220 ( REAIRA RIS, BRI (BT b0 4 =) , BRIk EE (TDI - 80)
(KRR BRI A ) , FEERAE (b A TR A BR A R A ™), §74EH E -300 (2, 4 - 4800 -
3, 5 - WL R ) . e (LLFaE L TOREBe S AR A ), B QLPE &SR IRA
Al
1.2 XEWHZE

(1) FRMAE R FFREE N220 FIE BRI LA — & L@l A 500 mL = FUggifH, s R 51
5], E 130 ~140 CFHEZMBAK 2 ~3 h, SRIGHEIEZE 80 ~90 C T ANAFHHEEM TDI — 80, {335 by B 52 1y 2
~3 h, FEABA L b ERIAFEURA.  Hr BRI B RS RER L (—NCO) Fri.

(2) WMHERHH L& FRBMEPHE-20 ~ =30 CFR%2~3 h, RGHELHMEE 0.5 ~
1.0 em, FHECRCARYIEED G T o SO AL o 8 30 s, b i JfAli P28 K AR BT b BE B &, 5 .

(3) A AoMAteH & HEREANG—C B E R R YE R, FNA E =300, iR F K8 i
WHRA TS, RIGFRI— & B IRIA, K & o IR A A, v i

(4) HerbmlaX  SI2EEREINA S I GB528 — 98 B (L AR Hir {1t BE I 5 Jy 1%, DMT4204 ff L4 il v
THOEHL (EIIAE) 5 HPERER ] PCO8 RUEF bt ( iR RIS AR A w4 ™) 5 WIHH B
HOWTE AR JEOL = 35C 4 F R ( HARA™) 5 Mt ERER A WCT -2 BURHL2E R (dbatt
SRS, THESEEE S 1000 C, FHEEAR 10 °C/min, 555K, SRR ALO,;
Tt Eamk I, 10% () HCL, ¥ 72 h; 20% () NaOH, & 72 h.

2 HR5WR

2.1 AEREREHFRXEGHENF R R0

IWTFEA TRV A 0 75 3 o 2 G by 2 PR RE RO S e, BBORLAS O 40 wm B9 AN [F] 4R 4k 3 (74, 85,
105 °C) (FRBRIE) BOEWIE NS, TEHE R EE R AL T, AL 72 h J5 I, F5H0 0 B o 52
6.29, 6.33, 7.24 MPa; #iZdss ik 17.7, 20.7, 24.3 kN/m; WiZd K E K 220% , 230% , 290%.
SCEGASR AT, BEREIE AL SR EE R, AR RLGRE | PRGR I | R A, X
ERR M TR Al AR TAN 2, miR T A PR AR D Sk, DT AR
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2.2 BHEHTEHNENE S EHIERR R

VAR T A E e RRE AP BPREAR 1 R/ IR A Xt 25 BB PR RE 20 7= AR BRI B2 IR (2
e PHERE , PRI AL, SRR pkite, SRS/ Al REAE SR, =ik
72 h JEIArERE (R 1). MR L ATRIAEL, fE—EmNAET, BEERDE FERARR/N, ZatE
PRRR AL B AR AR e i e B AR B a2 BT s, ST RARAE 125 pm I, S-S PR AR i B AR KR
FM AR — DUME, S SOTIR TR SOOI A S BA GG, RARE, 2HoR,
PORER AP 2 BRI, (HS IR TR A/, BORCR Tk 38Kk, i AR s, 5 B2 i 5
BT AP R R BH AR RO e T H B R B, BB SRR AR, SR PR RE R I 7 KA B /N T AT T R
K, S RO BERE I BRI, HERTE ARG R, OB SRA W B PR 2 8] 64 R EL W AT P L Bl 2 38
K, AORHATBIOGE G, GRS B

®1 RHFFHREMRESES NFEME. BEENXE

Table 1 Relation between mechanical, dielectric properties and coal-tar pitch size, content

e EOR LS W dsm g AR R T LB R KR LENAEN S E A

R /MPa JKN - m-! /% x10712/0) %102/ Q + em
600 5.97 19.8 230 1.82 0.49
250 6.32 19.9 260 2.33 0.96
AR/ m 125 6.35 - 290 5.17 1.10
75 7.04 20.5 360 4.08 0.31
45 - 21.9 320 1.72 0.05
38 9.34 26.9 300 0.75 0.07
0 8. 60 28.9 276 2.27 2.24
10.20 23.7 301 2.52 2.34
R 10 9.30 2.3 310 3.44 4.05
15 7.20 20.7 256 8.03 5.42
20 6.80 20.4 247 3.13 5.11
35 5.60 20.0 167 2.09 2.66

TE ANFPRARIED T4 B A 52 & B EBHI BR B e B /N1 0. 3%

2.3 BhEEHRESENESMHIERENRMm

TER A FORH A JRED: T B AN A AT 2 3 38 (036 (050 A AR AR O A, T EL 2 X LR R 7™ AR R
Wil S T BEERE TR TE G S G AR RE RN, AR DR E R R AT E R 25 F T, BOFY
KAz 125 wm ()RR DT 0, SORBRET R R S, AU T/ AR R AR SR, =R E
48 h, SRJG1E 85 CHfEvik 24 h, IS S APRHE L PERERLIKIERE, S5R IR 1.

MR Ll A, BEE BT B Es i A6, AR B AR K00 3% 1 ri B 28 50 S B 0 R i/ s 1 B
G TR IR R 15% i, PR BH AR KO 3 1 r BH AR BOR B AAEL, 15 W ARED 7 0E R IACH AT
RmE SRR SNE. A PORHRRL5R BRI RN R AR A3 5% i) PR T4 2
SREERFEE TR, ORI FORARE AL OC T, B B AR D), B R R 15 73
RIS SRR 2, SERE T UKL 18] B B A SR S WU SRR, B E S HON I OFERT, TR skt
A7 fef R B R R A, (LRI 0 BEAT I 1 ks T I 7 B I A R — 2B R, B0 75 UKL [H]
F 55 W) BEAACJZ2 EE BE IR/ I (it 2 A I 2 I R SRt R e
2.4 BHEEHBARSRERNE
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(E1 (a)), KEDEHBANY, HEd5SERERR . E-300, MRESHERGESE (E1 (b)), &
TP ASEN A AL, AR v T O A 2R GBI R AT, ORI AR [T (A o SR MR, [T AP
FMBUER, P[RR I M SR AE Vg0, AR L . BTG Ty . SR AP RER BB e, 72
O RARE T AR T A SEURH R B A .
2.5 BHESEAMARRGEN

B 2 Sy A/ RANE A RS DIRLAR O 125 wm | S & R0 15% (4R 0 75 A ST 10 S/ R e ot
YRR S RHE PR TG fhZk, THE R IE 3 BRSSP A2 G AR PR M B 2 )
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Fig. 1 Scanning electron microscopic images of coal — tar pitch particle Fig.2 TG curves of composites
(a) BEHEEN; (b) SRR G I G B and polyurethane

I A R PR, S/ SR BRI TG M2k E20 2 AN BrEe, &2 1. 5% BFERTEVIT, & 460 i
TR 190 CL 55 1 [ Bep il 2 2000 S BER IR B S A . R & ok L& 5L P IR IE R A T C—O SAL 2R
IR A R IR IR FIZ200IE , MR 78% 5 47 2 [y BL#y 420 COMta i, EERREY LA 0 i,
ZARMBEZ N 635 C. BENIE GRS G FPRHAM RIS, 25 1 Gy BOE iR 2 il R S R E I BRI AR
[, B E AR, (E R A TSR, RO AR o g SR I SR AL
RENE 5 BT PRI EE AT T C—O MEALW 20 A2 M R IBE M 2 o0, KREL 73% . 2 B E%
SRR REW R P I E R O SRS R S 2, 0 MR ARERTE R, ST BERTE A 25% , Jr R
LRI ATE 610 °C, IR 1.5% . KEWIFH By B IMAEA BA 0 R NG W I PO il i, RIS R A
WA LSS TREAVRRE T B A R AT A R BB o T IR PR T

3 & #

=A

25 5 ARSI . E 300, JHTRIE 5 I A W /K v Al A O T A T 0 i [ B W B S B A, T AE
O R IR AR P SEORME T, SR TR A ™ A 1S/ SR AR AR AR &5 50 10% ~ 15%
AR B, ARG LA 5 PR RE R 4Ry S IR AL OB B U 7 By S ST ) S/ SRR S A kL, T ELAE
WRAE o 125 pm I, ARG AE. R IR0 7 R SO I S SR R A AR 2 R I A Al 2
109 190 ~380 °C, 400 ~610 CHABTEL, HEUIH B T IATEARLREF R AT B A B HAE.
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