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Recycling of PVC Profile Scrap
Jin Ling, Xu Dongmei, Liu Taichuang; Liu Feng
(Xuzhou College of Industrial Technology, Xuzhou 221140, China)

Abstract : The effects of waste PVC profiles on the mechanical properties, thermalistability, rheological properties and density

of PVC materials were studied. The mechanical performance results show that when the amount of waste PVC scrap is 10 parts, the

comprehensive mechanical properties are better, the tensile strength is 45.3 - MPa, and the impact strength is 4.3 kJ/m’. PVC scrap

has good thermal stability, which can-almost be consistent with PVC materials, so as to ensure the thermal stability of the processed

materials. The rheological performance test results show that with the increase in the amount of waste PVC scrap, the plasticizing

torque hardly increases, and the balance torque value does not change much, but the time to reach the balance torque becomes

longer. But overall, the addition of waste PVC scrap has little effect on the rheological properties of the material. By adding

different amounts of blowing agent azodicarbonamide, the results show that for foamed materials containing recycled PVC scraps,

the foaming density is the main factor affecting the mechanical properties of the material.

Keywords : scrap ; polyvinyl chloride ; reuse ; mechanical property

RHE LI (PVC) S A b= oK Ay 38
BE, T2 N TR R N B A A ] R S 2
A MR AR A U PVC SRR LA S
K E PVC 4 9 i e KR4I, 24 5 PVC B B
(1) 25% ZiA7 o (HEAE KGR PVC SR BB AE
AR AR T RSB, WA ORI, S5 AR
R IR B A5G B,

I R 22 [ 5250 12 TH SRR %) [T ic e i )
RS T R A T s P 7 gk 7

ELTE : M iiRHE I H B AR H (KC17131)

BT L Wl fb T ROR ST ik ), E R R R i
ZUTRERINR FHAEIURL RORTER (BI7 IR 7 A
((AEr7/E

A K PVC [ EA I B8 2, k2 Ay
S WUBESE T PVC BUB IR kb S G AP RE O 52
Ml o X BHRAE: U2 R R e 2 B A 7 e B P AR Y
KA ARER B4 T BOREERE R PVC. O.
K. Gohatre %5 "1 B 58 T A 53 HL ORI B4R}
H T Y PVC AT K T K LT RAR 9 R R T

WISVES : Y0, U, EZF5 T 00 = PRI T 2 2et:  E-mail: 38137110@qq.com

75 HHA - 2020-10-16

SIRES: WrFy ARG, XK, 45 . PVC BB ARHEC AT (7] RN, 2021, 49(1):49-52.
Jin Ling, Xu Dongmei, Liu Taichuang, et al. Recycling of PVC profile scrap[J]. Engineering Plastics Application,2021,49(1):49-52.


杨超


50 TSR

2021 4F 55 49 4,55 1 #i

REAMRIITE. LiY 4 MW TR O
(CPE) A1 — % fb — 8 X MU iy PVC/ NG — T
T — AR ORI BRI RN T SRR R
S. S. Suresh % " A T MR AL 48 DAY PVC
A AT N TPk, O. K. Gohatre!™ Z£7/F 98 T W X b
BRSO [H ML R R 4 A5 5 A B s A
LR 2 P AE ) B R A PVC, S. S. Suresh
25 TR B FL B ISR A [ PVC e h il TR
AR LA 5 2 HE B A TRTAC 4D 58 PP 35 R M T Y T
IpiG

PVC UM fRHEAE PVC BB I Tt A 1
FERZH KW TR PVC AU 1k
KMFFER D . B K k) PVC T i f R
il 4% PVC ARG T 1% [H R A6 PR P A A A &
BT R
1 SEIEES
1.1 RA#

PVC : SG-5, H E A4 167 B HR il Ak T4 FR 5T
YNGR

PVC 1 ffRHE L BB Bt R = AL B3 A
L R A0, FEERLST A PVC B GG e 7, Bk
By, AALR LM (CPE), TG RIS U751 (ACR)
JBRFRAS , A 8 LR

ACR : LS-01, W AR i = 5 40 T BHR A A R
NGIF

CPE : & & 35%, INA L T ;

AC ZHH) (R B ) « TEHRREARA
Al

i E AL RN (DCP) « H E AL TR A
PR F

BAAFER : R SRR

SRR BRTRES : P A AL TR A R A
1.2 &&BRE

R A HL: GHI-10A 1, SN 5 5 LW ) ¥
AFRAF]

FE IR TTHEHL : SK—160 B, Jo 8 i 45— B AL
ARAF]

SEMBRALHL: QLB-25P / Q AU, i i 4h—A5 90
B PR 5

W44 750 4 FEPL: QTM2000-A1 B, I = L4\
RERHE A BR AW

B RIFEHL: QTMI1000 %1, BRI = A RE BRI
e A BR A 5

B R I ML . GT-7045-MD2 Y, =5 Al
IXEFA PR

HL T 7 REIRIG ML : UTM4204 1 %31 =
BHE AR A BR AT

PH (TG) 43 M : TG209-F3 54, Tiif 4 HLAK X
AR

BEAR AR AN . XSS-300 %, | R 4% 58 HLAK
WA RRAT]
1.3 RAEH &

PVC RIFHE 7 " 40 R . PVC 100 17 BEAFaE
7 6 17y ; ACR 4 1oy WERSER 1 155 A 1% 0.5 155 Bk R
$5 10 9y ; PVC BTN FARL 0 ~ 20 13

PVC & i1 B #F L J7 4n K : PVC 100 1535 PVC
AR ffRE 10 35 &2 G F2 € 7 10 £ DCP 0.5 147
ACR 10 1535 ACEE 2 3 RERRIR 1 105 BRFRES 7 17
AC Z5] 0~ 12455

F 4 FR BT P e g Jer ek e 81 e TR A L TR
&S min J5 R ECRL T ER TR . R B
B, 2 SRR R T RE I RENLERFE
1. 40 PR X B FAE

JyFPEREI L : PP REHE GB /T 1040-2006
MR, 1A BHKFE , FEHHR 50 mm /min ; whdiPERE
¥ GB /T 1843-2008 Jllix, AB HUilFE

TG M : AAAS, FHEH S 10°C / min, J7E
TG 50 ~ 800°C

T A PE R I KR RE TR 180 €, FE ik
50 r/min,
2 #R5ITR
2.1 AFhsk

AN[F PVC AU i f ek St PR O 2 PR R L

# 1.
£ 1 TEPVC Bt Rl HERENF MR E R
ik P g / [GTESIGEN R /
JHE /0y MPa /% (kJ-m?)
0 44.8 1.51 5.0
5 452 1.90 4.7
10 453 2.02 43
15 45.6 2.51 3.9
20 43.8 1.12 5.4

ML LLE W ke B 5 B B 3 A Rk
FH 2t 1 0 5 14 5 B/, oA B 31 AR kLB R A
SR JE N 44.8 MPa, I8 Al 15 3 BF 7 {50 B d5 4,
H45.6 MPa. ¥ il 20 43 B F7 58 B Uk /N, A
43.8 MPa., XJEKN PVC B 1 fRIAS B 5 A ik
T 5 A5 A A sk ot E A 28] 344 5 551 B9


杨超


e, 55 PVC RUBE I AR FER 51

FH A BHORLARGRE ARG 0 20 B 7 s 2 U
AN B AR 2 BTN T v R B YD SRR
P EINFERR o THEWI R, o T8 N R
27 = PAER, H b fsm s 2=

H12 18R] LUE , BEE AR R s, e
(P epi R e 2 N R . ARSI AR R vh
dr BN 5.0 kI /m®, A 15 Gy sk ok 5 B B AR,
h13.9 kI/m’. {HIL AR & 20 03 B wpa i JiE
YR ETHASS, N 5.4 kI/m’, X2 PVC
RUB S f kb & A o3 TSR PVC R e dit
TR A A RSN PVC SERH A & 5
HORH hoh o B R R T ko R A i A R
FHEE PVC 8. BRE, 0 R I AR R} e
o R B 1) SR A2 35K T TR R 2R s, S A
A F A v R B A I AR Z I P b L
PEFITERG I, NI ARL A vh b i B 4 s
2.2 AR M

XEASIN PVC BUAF 3 OB A B K i Fa kL 53
FPEAT T TG MR, 25 R4 1 PR,
100 5555,
90 +
80 -
70 -

60 -
50+

0 B b

2(;0 360 460 5(;0 6(;0 760

I/ C
P 1 SRUIN PVC BB AR AR AR TG ekt
M 1AL A PVC B0k 2 f R AR
sk TG th& 225N, L P H&E . X5
S3 U A FUBHRT PVC PRI EES e PR LT T LR
Fr—80, WITAIEIN T 5 MR PEE E 1
2.3 AT
&l 2 AN TR PVC B i # Rk Bt IR R Y 3

AR R OCKIE W2 2. FRIBT 2 Je3R 2 WA, R
Jin iy fa RS B R R AL A A 5.5 N - m, P L
2.2 N-m, BEFAHUE B [E 2y 247 s. BEE
PVC BUM IR INA R 13 £ | SR L0
HAR, SPAHL AR A AR A AN K, (H S-S At
AR UEBA A PVC BB 1 F RS A4 RHE 251
AR | BEYEE 1A K, 3 HLIA AR % B A 45 Bh 351 4
T R 72 A 22 380 32 20 P (W BE A T 25 7= A B i

SRR T ERE . (HERTT &, IA PVC Al
PSR PR AS PEREFZ AN K

Bt 53/ %

160 200 300 " '“" 760
IRFTE] /s
SRR - —0fys o —Sfi s ~—— 1003
1505 - —206
B2 R PVC R AR bR Vi PE
2 HRORETS

skl g pragial A
Hi /4 HFE/ WE /o HEE /W HHEE /O WE/
(N - m) S (N - m) S (N - m) S
0 36.8 8 5.5 39 22 247
5 43.7 9 73 60 2.5 390
10 50.8 8 4.5 116 22 575
15 41.2 9 5.6 60 2.1 600
20 46.4 9 4.9 120 2.1 597

204 ABrERy

PVC BB 5 RSN FH B 5 ) 22— 2 il
PVC A IBAAA il 5, SR 1 AR il 5 %) 9% B 5 R b
W PERET 3 BN A — R R R R T R
MR B . SEBHRE T AC RMFIHE R 0,3,
6,9, 12 By AT RE B S a5 | bl 5 B fLa B 4
3 Rl 4 Fis o

1.55 ¢
% 145 -
o 135
o
g; 1.25 ‘\
1‘15 L Il Il Il
0 4 8 12
ACKIEFIFE / fy
E 3 ORE AC Z IR & PVC BUR 1 f b AY i el o
46 - 17 ~
& =
416 -
E 40 g
= S
pal i
E 34 EE
= 14 &
. =
28 | | | | 13
0 4 8 12
ACK I A / 1

B4 RIF) AC KA & PVC BB R IRERL 1

PP 3 R DL, S b Ak 1) P B A 0
BT RS, FEBERT PVC A APk LR
SRR AERMA ZR TR O ) B v L i


杨超


57 TRBRILI

2021 4F 55 49 4,55 1 /i

AR, R R B v R X RARH g2 e
BNF], 455 -] 3 AL 4 AT UL, Ffersi fE | whfi o B2
Ejhrkbe B AR A 3h—20, BEHTE PVC Z0bEL
R B SRR RL S A PR RE R R R

3 i

(1) PVC BUBF IO R B 10 By AR5 )
VR RE RS, LA 9 EE Oy 45.3 MPa, mrili 8 N
425 kJ/m’,

(2) TG /3 Hras 38, PVC AR ff kbR PVC
AR PESSE P T LF- 1T LAORAE— 30, AT ARIE i T
JE AR AR E 1

(3) WAL VERE > BT 4 2R 3R B, A PVC BUHt 14
SRR RN A PERERZ AN K

(4) X5 PVC BIMA I R K U0 R, A%
JETESEMRRL 2 MR N R

S % 3k

(1] RBEAD, T 2432, 50 ebim . B 10 Sk Il i A0 FH A A 5 BRAR 0],
Bl K,2012(2):19-20.

Zhu Xiaojun, Wang Xingcui, Guo Zhongli. The research status of
waste plastic recycle and reuse[J]. Friend of Science Amateurs,
2012(2):19-20.

[21 5 RE, T . 5 IH PVC SR By Tl R (0] 38 R i,
2009(9):41-46.

Ke Weixi, Wang Lan. Recyclingof waste PVC materials[J].
Plastics Manufacture, 2009(9):41-46.

[3] Correa C A, de Santi C R, Leclerc A. Green-PVC with full
recycled industrial waste and renewably sourced content[J]. Journal
of Cleaner Production,2019,229:1397-1411.

[4] YeL, Qi C, Hong J, et al. Life cycle assessment of polyvinyl
chloride production and its recyclability in China[J]. Journal of
Cleaner Production, 2017, 142:2 9652 972.

[5] Seike T, Isobe T, Harada Y, et al. Analysis of the efficacy
and feasibility of recycling PVC sashes in Japan[J]. Resources
Conservation & Recycling,2018,131:41-53.

[6] Shogo, Kumagai, Toshiaki. Feedstock recycling via waste plastic
pyrolysis[J]. Journal of the Japan Petroleum Institute,2016,
59(6):243-253.

[7] Vouvoudi E C, Achilias D S. Pyrolytic degradation of common
polymers present in packaging materials[J]. Journal of Thermal
Analysis and Calorimetry, 2019, 138(4):2 683-2 689.

[8] Mehdi M M E, Hanane B, Denis R, et al. Recent advances in

polymer recycling:A short review[J]. Current Organic Synthesis,

(]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2017,14(2):171-185.

Kawecki D, Scheeder P R W, Nowack B. Probabilistic material

flow analysis of seven commodity plastics in Europe[J].

Environmentalence & Technology,2018,52(17):9 874-9 888.
ARG . RIH PVC LA BDRH PRI BESE [D]. )70 : 161
BT RA2,2015.

Wang Dongqing. Research on the reuse of recycled PVC wire and
cable[D]. Guangzhou:South China University of Technology,
2015.
RAM, BN, R, 55 | IEAGIAWISE PVC IR Ak [l
WCHEA T [J]. VIR SO B AR AR 24312, 2013, 13(2):19-22.
Xu Dongmei, Zhou Chunping, Yuan Xiaolong , et al. On
recycling and reusing of PVC profile scraps with orthogonal
method[J]. Journal of Jiangsu Jianzhu Institute, 2013, 13(2):19-22.
XUHE, WOET . PVB U AR T B3R S L 06 B BRI ST (0],
TREEELRI ,2008,36(8):19-21.
Liu Lin, Dai~Guangyu. PVB scrap on the toughness modification
of PVC[J]. Engineering Plastics Application,2008,36(8):19-21.
Gohatre O K, Biswal M, Mohanty S, et al. Study on thermal,
mechanical and morphological properties of recycled poly(vinyl
chloride)(r-PVC) / fly ash composites[J]. Polymer International,
2020,69(6):552-563.
LiY, Lv L, Wang W, et al. Effects of chlorinated polyethylene
and antimony trioxide on recycled polyvinyl chloride / acryl-
butadiene-styrene blends:Flame retardancy and mechanical
properties[J]. Polymer,2020,190.doi:10.1016/j.polymer.
2020.122198.
Suresh S S, Mohanty S, Nayak S K. Composition analysis and
characterization of waste polyvinyl chloride (PVC)recovered from
data cables[J]. Waste Management,2017,60(2):100-111.
Gohatre O K, Jaidev K, Suresh S S, et al. Composition and
recyclability analysis of poly (vinyl chloride) recovered from
computer power cables and commercial wires[J]. Journal of Vinyl
and Additive Technology,2019(8).doi:10.1002 /vnl.21734.
Suresh S S, Mohanty S, Nayak S K. Effect of recycled
poly(vinyl chloride) on the mechanical, thermal and rheological
characteristics of recycled poly(methyl methacrylate)[J]. Journal
of Material Cycles and Waste Management,2020,22(3):698-710.
AEXHH P TH AR EDSOR R S C 7 5245 (M. bt : BTl
L, 2014:66-70.

Zhao Ming. Waste plastic recycling technology and formulation

examples[M]. Beijing:Printing Industry Press,2014:66-70.


杨超




