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Preparation and Properties of PVC / Waste Rubber Powder Thermoplastic Elastomer

Zang Yanan, Fan Haozhan, Wang Yanqiu, Xu Dongmei
(Xuzhou College of Industial Technology, Xuzhou 221140, China)

Abstract : The thermoplastic elastomer was prepared by blending method with PVC and waste rubber powder as main

materials. The influences of modifiers.of waste rubber powder, modifiers of PVC, the amount of waste rubber powder were

discussed. The properties of PVC / waste rubber powder thermoplastic elastomer were investigated in comparison with GB / T

18173.1-2012. The results showed that PVC / waste rubber powder thermoplastic elastomer had the best comprehensive properties

by using rubber regeneration agent RV. EVAC had a better modifying effect on PVC than SBS. PVC / waste rubber powder

thermoplastic elastomer had better mechanical properties and aging properties, the properties met the requirements of GB / T

18173.1-2012 when 15 phr EVAC modified PVC. With the increase of waste rubber powder amount, the comprehensive mechanical

properties of elastomer were gradually reduced, but the aging properties of elastomer were gradually increased. The modified waste

rubber powder of 30 phr had the highest performance-price ratio, which met the requirements of GB /T 18173.1-2012.

Keywords : rubber powder ; PVC ; thermoplastic elastomer ; waterproofing membrane

W 5 0 nl i e A gt sh A AL KR 52
A Rt R B, D B K b B A AR A T R A T
Yyzs [ A B S s i AR Rk Mo Bl K b i B b
PO R AT 23 Wi 25 K A 12 e 42K
BN AR BT B KB R A R )5
PERE AR LS A A8 S o P 2 % it T 55
DL AN S B IR B Al . R L (PVC) 2K B
IR PR Ay R B K b T B AR
— I8, B T HA R T K S BRI RS it
HAT T2 e BHAREERE o

H1 T PVC A B AR ARV I AR B R T 2
PR RERL 22 S5 T, NI T L3R &M (PE-C)
XTI e TYA R T BRI LA, 7E PVC Hh

I — 72 s A U (I AR J5 25 T A
K AH LA AH LA S R 5 T (18 LT, A MO 1 e A
5 PVC FHIEE G RE 55, T LIRS R 254 T et LA
P PVC MR RS AREN " EH FEMRI
K RIRCER]  PVC BRI FB R Y FH 45X PVC
/ A IR PE SR AR M RE (R 52 )
1 SEIGERSY
1.1 RA#

PVC : SG-3, 1 E A LT S Him Ak T A PR 5T

N

* M T ARSI EI0H (KC14GX084)
PR BT RG , 2z, S SRS 1 s 4 A b T e
Wieke H Y12 2016-03-11


杨超


42 TR

2016 4F 55 44 45,55 6 1

PE-C : 135A,#E5WAEAL T

LM — TR TR YK (EVAC) = 220, 36 [ L
FBA T

KO - T 2 — K LI Bk (SBS) : 1301,
ELBE A AT BRI A

e - FEAETT 5L B AR AT BRTEAE A

Aok — HIR —FHR (DOP) : KETH &L TAH
FRAF]

201 Wi (TR AL X — oy S e AR AL R )

tPaE L TR (ARRAH] ) ;

IR RV ¢ Il R A BRA 7 5

ALK 450 / IFr : L84 SR BRI A R A
Fl;

AL N E (DCP) / 1y B [ ( 2RIk —
EIRAR ) ¢ INZRIEFRAL T AT PR

oAl C A R s Tl
1.2 MELH&E&

FEHHL: XK-160 &Y, T8 55— S PR
Al

Il

IR AL SHR-50 B, sk s niAc RIH LA
R

SEMR AR AL HL: QLB-50D / Q B, JC 4546 — 459
MU B 5

1,7 JI ML : IDL-2500N 25, 7 L jali S 36 LA,

AT
i AL SZ IS 4R - PHL-225 %0, 5 5% 1 IS 0 14
A RAA]

1.3 XAEH &

eI TE 100°CRYBEAR T T8 4 h SRIEHEIT
FEALT R 2 min J5 PRSI0 — 2 12 0P R AR TR
HLARIRH 10 min, 7.

HR A FEAS B 7 Bk it i i 25 A G & 70  F i, 7
RS LR PVC, PE-C, #VEaE 5, B985, i1
WRERA 5 BIR A oM R E T s iR L
LT 130°C IR 7 mine FIMAR K, EIR R
IR

W5 PVC / Bk PR s P AR R 0T T
Bt AP A A AL L A TR, SE7E 150°CF il
5 min, B S min, M RERHEER. fEE
TR TR 24 h i saRee
1.4 AR KR B KB A 6948 X 35 4R

fifi i 422 GB /T 531.1-2008 32X, 37 {1 14k AE %
GB /T 528-2009 ik, #r 541 fE+% GB /T 529-2008

MR, B /KB4 IPEREFEPR$E GB /T 18173.1-2012
BRI 1,
R 1 PVC EHARKBIKEMERSEEEIEIR

i H PERETE IR
PrfisEE / MPa >10
R /% >200
PILREE /(KN -m™) > 40
P A P IR / % >80
(80°C x 168 h) BRI RETE /% >70

2 ZER5iFie
2.1 B BUME ) 3 B SR AR M A 0 R
S0 R FH B B e R A0 4R 201 A4 IR L9 4k
7 450 / WA A HAES RV, DCP/ 1l B, HxT
PVC / [ H P8 1 st AR 14 B i g ) L35 2, b
AEERC M PVC 90 43, PE—C 10 £y, DOP 35 fjy, #&
FaE R 6.5 0y, e K 30 £, W7 2.5 ).
F2 BOMBOERITT PVC/ BB M R AL R
201 R WAL 450/ BIEE DCP/

R WE AERRV D
B AT i 98 98 97 95
FifHi5R)E / MPa 12.29 12.16 11.97 10.40
T RKMRR 7 % 175 163 216 197
WZE /(N m") 6541 58.82 56.70 59.63

PN 2 AT LU HY SR U i 790 et f o el e
Je T A5 A PR PR B R A B EC A B B 2201 55708
SR 201 A6 2o R 493 I ol A5 A Ik e AR A
SRR, SR DCP 51t Sh R AR I FH Ik Je
Tl A5 B P AR R i B2 B/ s AR IS FEAE 57 RV 2L
PR HY I A5 5L A g e KA R d o, TR AL 71
450 AN T SO IR I il A5 S AR 1 i A
Rt/ R 201 BB BT RH i A5 Sk R 40
450 3 e K, SR AR I A 7 RV 0P e 93 ) il 75
SRR A3 245 B /N . 288 GB /T 18173.1-2012
PR BB SR, FHAS RS BB R RV el ek I il
I PIA PSR I PEREREAS T EARIVER . B
AR RV A R e J B[] 9 ] A AR A A
A1 1 TEVR e 8 o F A P2 3 L, LA 3 i T
R JGEE RERESRRAR, 2o e I R AR
PVC IRl 75 Y P08 PR B P R EL A S0 i 25 A 1
AE , DA 2R FHAZ RS 7R 57 RV i Je A8 e 1l 45 4 34
PR R
2.2 PVC BUMEF] 3 # b B AR ME AR 09 % v

ik — 3 PVC I PERE, 43 51 fin EVAC
o, SBS DA ey A KA R B AR i PR BB, [ PVC
80 15y, PE-C &y 20 143,201 % g ede H g By 30 77, 3L
f B A 2. 1 #8535, %% EVAC 5( SBS H & X}


杨超


R , 5 - PVC / by I PERRE AR 75 5 PERERIT T 43

PVC / JEA BV SRR AR RE AT E IR, S5 WL 1.
Hrh2A 551 80°C &1L 168 h.

14 -

12 +

PSR / MPa

i

10 -

10 15
JHE /0
o—EVACHM:, &fkii; o—EVACHHE, “fbim;
~—SBSHtE, Bk v—SBSEttk, kA
()

W
383
S

R /%
— (3] (3]
S

KA
o
f=} (=)
T

W

10 15 2
it/ 1y
o—EVACHUH, AT o—EVACEMM:, &fbh;
A—SBSEPE, 2AbRl; v—SBSHtE . CEfE
(b)

S

50

9
=
T

WIS / (KN - m™)
8 B &

w
—_
(=}
—_
W
383
(=}

/4y
o—EVACHE; o—sSBSeik:
©

~
(=]

Mt ZAL PR / %

/O
o—EVACHUHE, HIBRE; o —EVACHKHE, R,
A—SBSHhE, PIAFSRIE ; v —SBSEHE, iR
(d
a—EALHITG AL EE ; b— kT RO,
c— R ; d—BALFRIHBE T R K KRR
[E 1 EVAC 5 SBS HitXf PVC / O FAIE P S (A P RE S i)

M 1A LUF H, 24 PVC Bt F) EVAC 5
SBS [ FH AR, i EVAC sy PVC / Bk
TIPSR AR AL AT L B B A i KA
SR AH ] SBS U Y 5P R K £ FH EVAC 2L
PERY PVC / TR AR B R 405 225t e
VSR ] b e SR e B P R R A 3,
il 25 B9 PVC / B A S (A i o {2 40524
5 T R, R ORI, [P
il PVC Bl P01 45 19 PVC / Ry FRIB P i A
feJEhrAas B e KA ORI R R e 2 GB/ T
18173.1-2012 %K . £545 % 184l PEM b S GB
/T 18173.1-2012 ZL3K , X4 EVAC A=K 15 {31,
PVC / A AP s R B Pk RE B A
2.3 b A 2 ARG TR AR AR 6 e

FE PVC IR IR , v 7843 I RS 1 e |
R RAS , (L o R Ry 2 (A SR A PR R T I
52 EVAC 154, HABh I H = [F] 2. 2 384y, B
A S X PVIC/ e FA 8 M st A R BB 1) 5 i
AR LA 28

L2 RT LA Y Bl TR A 3 i, PVC /
JE A9 PR T SR 2 AT S PR AR B L R R A
KRR TGS Widsn g % LI TR 215
PEARSREE R KA R R EPR A LI, PVC
Tif AR 2, A B B 141 i s A4k )
i 2 A RE , [FIEREIR A, 454 GB /T 18173.1-
2012 R T 30 1 B M bR £, A in fise
53 119 FH S DO P A o el B S e R 2 it — 2D R
MELLIA B EFRER
3 it

(1) A% e B A= 351 RV B Jise B B ol 45 A
PVC / A RSP MR 2R B P R B A

(2) fdi Fl EVAC, SBS ittt PVC B, EVAC 12k
PERCRAL T SBS, ff FH 15 4y EVAC Frifil 15 PVC
/ TR AR M S R BT T A 1 g 2 PR R i 2 Ak
PEfE, FLE GB /T 18173.1-2012 f 3K .

(3) BfiFE Bk FH R AOEE , PVC / by Pl i it
PEIRINZE G 124 PERE T B, T 2 AL PR AR &, £
30 ek PR f L A, [RTERHG 2 GB /T 18173.1-
2012 [EEKR

& & 3k
[1]  #hE . KB KBTI IERE [7]. 280, 2013(4):193-194.
Huang Ting. Research progress of self-adhered waterproofing

membrane[J]. Anhui Architecture,2013(4):193—194.


杨超


44 TR 2016 4F, 55 44 3 55 6 0]
186 Li Zangzhe, Ma Yufeng, Wang Yongcheng. Development of non-
asphaltic reaction elf-adhesive waterproofing membrane with cross
§ 161 i laminated film[J]. China Building Waterproofing,2015(9):18-20.
& 14| N4 [4] RAGE, BHIT- . SBS BN A1 AL T B K 444 i o 5 i
E 12 HI 0] BTRLAESRIRE, 2015(1):74-76.
= Wu Juzhen, Chen Heping. SBS modified Pengzhou petrochemical
10+ ‘ ‘ ‘ ‘ ‘ ; asphalt waterproofing material development and application[J]. New
5 10 15 20 25 30 Building Materials,2015(1):75-76.
s/ () 44 Mt . FITD Kb R R U 1 AR Gk
@) WIS ], S %546 T, 2015, 42(10):85, 8.
300 L Li Shuangna, Liao Yang. Review of patent technology related to
x° polymer modified bitumen waterproofing membrane[J]. Guangdong
% 250 %ﬂﬁﬁﬁ Chemical Industry , 2015,42(10):85 ,88.
i 2001 = [6] JitR . BRI A AR IR B K 1 F1 2 E M RE TR 25
s A SEHF [D]. L5t - Lt TR, 2013,
150 - Wan Cheng. The study of mechanical properties and filler network
5 1‘0 1‘5 2‘0 2‘5 3‘0 of silica-filled chlorinated polyethylene waterproof membranes[D].
T/ 0y Beijing:Beijing University of Chemical Technology,2013.
(b (7] 4N, PMBEFE.. 00 T B /KB b 60 00 1 Bk e 0], SRR,
55 2008,36(12):60—64.
= Yong Kuigang, Sun Xiaodan. Application and development
-E of polymer waterproof roll material[J]. Plastics Science and
é 50 Technology ,2008,36(12):60—64.
. (8] 406, % X, K0 . 7T/ EPDM / POE / APP SR Bk 6 b 1915
% [7]. *p E IR 7K, 2014(18):22-24,28.
| Sun Jian, Ge Yi, Li Chao. Study on weldable EPDM / POE
é fo 1‘5 20 23 3;0 / APP blended waterproofing membrane[J]. China Building
AR A Waterproofing,2014(18):22-24,28.
(c) [9] &, 5 X, 258 . SR EME PVC Bk B TERERTR (0]
o AHITIK ,2015(10):7-10.
81 R Sun Jian, Ge Yi, Li Chao. Performance study on elastomer
§ 80 / modified PVC waterproofing membrane[J]. China Building
:i 75 ¢ Waterproofing,2015(10):7-10.
= 90! [10] #A3EF, f/NFe 2R, % . PE-C 34 PVC B /K EM M iE
§ 6s | g% 5T [3]. TARSERLN T, 2010,38(10):23-26.
= 6| Yang Meiling, Xie Xiaoling, Li Haimei, et al. Reserach on
5‘ l‘O 1‘5 2‘0 2‘5 3‘0 properties of chlorinated polythylene modified polyvinyl chloride
R waterproof rolled sheet[J]. Engineering Plastics Application,
@ 2010,38(10):23-26.
a— AL B RAERIE bR R 4 (1] 08 R LR (PVC) B ML 1. Ui P 22 51,2014,
I s d— LI RO KRR 0120121
B2 BTG PVC/ el O B S e P R B Li Yong. Application of PVC waterproofing material[J]. Shanxi
Architecture,2014,40(6):120-121.
(21 BUSCHR 50K S AR ARG EORE (0] peete Spobi b F Bk B HERERTRSE D). b
A S IR RERITSE (3] B R SRR, 2015(3):67-70,79. AT Tl K2 2009,
Duan Wenfeng, Li Wenzhi, Liu Jinjing, et al. The preparation and Yu Chunchun. Study on tension behavior of waterproofing under
application study of flame retardant self-adhesive modified asphalt sustained load[D]. Hangzhou:Zhejiang University of Technology,
waterproofing sheet[J]. New Building Materials,2015(3):67-70,79. 20009.
3] 2, R, E RO — el 0 7 i S B 5 SR TR 1 A [13] =i BT PVC RIS [D]. )N - AR B TR,

B AR B BRI [J]. PR AR K, 2015(9):18-20.

2014.


杨超


JH R , 5 - PVC / JRmy IR PERRE AR 45 5 PERERIT T 45

[14]

Guo Feng. The studies on toughening of rigid PVC at low
temperature[D]. Guangzhou:South China University of
Technology,2014.

ARIBR . ek / SR EAIB TSR RRTSE D). BB - BRI TR
%,2002.

Qi Yunfeng.Study on waster rubber powder / plastical

thermoplastic elastomer[D]. Kunming:Kunming University of

Science and Technolongy,2002.

[16]

5% [7]. BPEIR,2014,24(5):32-35.

Yao Liang, Wang Guozhi, Jiao Fuqiang, et al. Research on the
properties of WRP / SBS thermoplastic elastomer[J]. China
Elastomerics,2014,24(5):32-35.

B, BN BT, 45 R IROR SOt T ik I HE R ().
THFARIE Tk, 2013 ,40(5):49-54.

Luo Mingchao, Liao Xiaoxue, Zhao Yanfang, et al. Research

development of modified scrap rubber powder[J]. World Rubber

[15] Wkse, THEZE,EER, 5 . WRP/SBS I P sfuPE A 1 A 1) BF Industry, 2013 ,40(5):49-54.

ARz AN
| RS

T b g i B2 S R e, SR B AH A, 8 o5 IR, e T A SR, SO 2. RR AN
RIS, W DTE iR E SO H . 51 A SR, 4% CEVERUE ) A CHUE A AL . RN AR & %
1 A R P, HLE— R 24k .

2 RHEX

JUE T EARBHE AR A6 ORI 05 H % B8, T TE IR 55— TUE AR R St 5, JR PR Pl .

() B e S5 KT, #5E R T R E | R RS A A, — AN 20 N UE . TER A EEE
NHEFPHES AN F T AR SR BIVER AR A LA I TR T 5o TEE NS SRRt 0y 3 i
MRS . HR R NGB (A, 2= D s R E W7 0] ) B AES— 0t R 7.

(2) F10 22 B S R] o A SO B[] ISP A v S A S B, 40 B AR IS S PN AN B Y ARSI Ak 7S
iR, L T B B D) S A A o FLAG SR 2536 LA AR AR ST M o SO SR B B ROR PR M
FLRZER  rhge sCh 238 =B, A HOAC LA — Mt A 2 GRS . P SO B N A AR — 34, b S L LA
200 ~ 300 TFN B, LSO EE TSR OCHHRI K 3 ~ 8 .

(3) IE3Ce IESCARAIRFH I T B R bn i — a8 BT HAAECEE S 9 5 R 20 R RZ R BT
Z ]/ AR , R O BCEAN bR S AR <17, <117 48, e B B A5 B0 P N 44 TR PR o N K
Fnifi

(4) EIZ. BIREBHG I, B A W] B0 AN A R A R )0 18] 45 BN A bR ET v W P 3k B
BT 2R AR P A AR 2RI, 50K * opg, *.dwg, * eps SRS I T AL R4 Bt F A —ife b A% . SRAg il i =23k,
Bp—RARERN A R F ET DI R R, B Rbr PSRk

(5) 2% k. LIMER 3 A B A 322250 SCHR R, AN BT 5 A H AR SR & 2 A4 SCRik, N BES | HAh SC
HR g | B AR ZAE R R SC R SOk, B S5 | FHEOI SCHk . 225 S0k EEA — e I i tkie S E D 16 B &
25 SCHR I 2 SiAe SCRE R | I AR HEF , vh 50525 SCIREEAT X B SCIRR 43 (35 SCR o ARG ) o TEIRh A3
YE& , —HER T A G G 5 ME B AN AT 3 A AT 2 5t et 3 A, FUE SR 3 47, FLEm “467 51 “et
al”o ZEIRISIR OIS SR SR H E MRG0T 2 WA TIAR GRS B SCRAEa. VR XIS SCik i) i N e 2
PR,

3 #mAK

TR B < TARSRIN (http://www.epal973.com), #E A ZL 4T 2 00, s “ M 3R S5 8RSk
TEAN b E T IRAA (58 T AR . —B— " H 224 T AR (R o B L 8 3 1 H R s s
s & BT H AT AR
4 EEEM

Skl A BB T B, KA ARSI AT E A N AP 2 B0 . R — 25 [ e 4
o PECSR VR 5 VR F 2% S AR FURGIH — R MRS 15 o AR ASIRIRICSR , TR AR S0 AR 7 B, 5 DDA R A [ 3



杨超




