55 41 4,55 10 ) T %= @ ® N H Vol.41, No.10
2013 4F 10 H ENGINEERING PLASTICS APPLICATION Oct. 2013

42

d0i:10.3969/j.issn.1001-3539.2013.10.010

& B EE B R E U A BRI R AR R

GERNETLTER 7.5 BN G A=

(1. BREEF AN TR, S 230601 5 2. S AE T RSAHL- S 1R 48 TR0, 5L 230009)

FEE A28 B A7 BB A e B A A R0 £% 07 ke R R Z 40, 4% K T AU 4 22 0% 69 3 B 28 A w5 )
P 77 ik A R A E M WA BB R R G T A AR A AT B R B R m A R e, TR T AU A 2R ik e
Y TATIE, UG AT B AR AR AT ) AR, SRRV SO R BN /R R S 6 da b 3R S5 R
)ik %] 6 MPa A= 13 MPa vA b, A% 2 EDIC B A 89 2K

KIR) : A E A R Bk mDEAV R B A

HESES: TQ323.1  XEIRIAA: A XEHS: 1001-3539(2013)10-0042-04

Study on Recycling Method of Waste Phenolic Plastics

He Ping', Wu Zhongwei’, Pan Shaobo’, Chen Congsheng', Li Hui'
(1. School of Mechanical & Electrical Engineering, Anhui Jianzhu University, Hefei 230601, China ;
2. School of Mechanical & Automotive Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Main methods and shortcomings about recycling technology of waste plastics were introduced, and the recycling

mechanism of the waste thermosetting plastics based on mechanical and physical method was presented. Accordingly, the recycling

process of waste thermosetting plastics was determined. By means of recycling and regeneration experiment on thermosetting

phenolic plastics, the feasibility of recycling and regeneration based on mechanical and physical method was verified. At last, the

mechanical properties of regeneration specimens were tested. The results show that tensile strength and bending strength of recycling

phenolic / polypropylene plastics can reach 6 MPa and 13 MPa respectively, and it meets the recycling requirements.

Keywords: thermosetting plastics ; mechanical and physical method ; recycling ; regeneration

T 10 AF IO, 18 TH SRk b7 3 A B ) 38 3 32
AT ISR A, S TH SRR 3 5, R
X 5 1t A 15 Y i B T L5 R KR
TRBREUR . A0SR TH SRR TR A £ T fie o
XU, SCP TR L e . ERT, R TR el
RO AN ARA N, BRSE 45 Tl & ik I 5% 1H ¥
RHEDE N 40%, 11T A T 30%!" . 5 1H
RHA TSR A A, AS(ERGAR A, T L AT AT 24 75%
VR R EREE , DRI R TH AL [l i T 3 A e+
SyTTRER P BRI, ARl T R R TH SR R
TIFEA T, 38 [ WA RS 7 A R T e R TR
B, & H AR T8 V)75 A A [m) A

R T gk BRI, AT E P A 3R H SR
LR FH B A L S8 beik b2 I Fn Rl

Ak UL RIS RE Tk 23 i il b HEFN R 5 Y ;

AE I ARAS i, T 2052 4%, T HAFAE A Fh
B, LA™, JE e S AL B 5 WA i
IR EAAE, FIESEI T BRI IE AT, 5

T BT M IR, A ] T 3 ] 52 BB 2 B A
22, I A 2R m R 22 U8 2 IO vk TP Y
B P BT LU LR IH R A R 1 531
FILEHE , SB35 11 3 T LA B 04 ] 1 2 0[]
WA= B S HILA T SR XU AR, Pk 4
PESRE A LU T A=A 2800 fot SRR A0 A 3
AR, U LR T4l B A P o, EORr R R
AR, I IR R A B —E MR RE R
FHLEIBRL™ o
1 HURHIER & E R B

Wy it 2 BHUBRC) A P T 2 A o Oy e 4y B
A AR B G OB T A5 S, M A=
WL AT LB A AU A 5% T AR it A
FETIRE SC, S A B R AR B ik [l e ik B

* [E R HRBERLE VI H (50975074), A A0 Tl R2EEH4E#
IHARMIF AL 4 (2012HGXJ0672)

BRERN A P, R AR g R T 5 i w9

Wi H 49 : 2013-08-05



杨超


g, 2 < PRI B R S} WSRO 090 43

[F BT P SRR A4 7 0, P SR 25 A B 25 R LB
S SYEHT A B B BRI 2 R A= A2 Ak, 3R
(G5 D E I TING AN DR TE v Yo ik S R A DR
1 BRI PERIIR % A2 B A

TES R AN A A Z M N R RS VERT T,
BUB I S A A PR 1 A2 RO, S30fel A ] 1 2
(53T R AL A S A A AR A, R AR IRES T
ROrF B SCIREE A N INTIBT SR FE N 5018 , i
BB, WA S IR 4 T, 2 R AR JEE S I A oy 2R
Wy, IR T P AR 52— e M, FLas i T 4
RET , IR SIS [H AR A S Tl S P
2 HHYEERKEBETZE

[ g A 3 P 1 o TR 2 1 5 4

P&
sass ||
N Bk 78 A am Ay K
ALY B \
B ERR A B B AR A 2y K
mpi || | By ||[EPRBEELE
2z
mERHHE | ok

% B R E A
&% <0.83 mm

‘ 0 a

7T 7

PR S RL, B R 1.0 ~2.0 g/cm’, BB i 45 %
4 0.3%~ 0.9%, B AL JE N 140 ~ 160°C, i fiom i
30 ~ 60 MPa, 25 {58 5k 50 ~ 85 MPa. i
LA AR B S JEA L0 rh 5 KA R H
HA BRI SR, T LBy R R A A = i )
SR | RAF A RE (A T R A PERE, B
Iz N TSR R RS, TR AR
B MRS L EE P,

JRE T A 1P 1 8 S A LA 2 B 3 [ i A
TZRBME 1 Fis, Zad HrE ooy ik R
G HEPERURIE R (BB R ) HAN T
IR ARAT P A 1 T SR o) ot 5 R PR 1) LA 3
U g2 e Y R A SR

TR AR
4% WA A
oy || —=2 \
0 B HE Bk Bl F
- % ko (4]

a

PR
JE B
AR
J1 SRR 8Y
B B TR ) o

B o B
BYES A S

1 LR B MDA T2

3 WA IR A A I
3.1 RKBEES5H &

T B T SR S CRBERE BIL | T 3803 A [
BRRHR IR B P A 0 1 1 SH Y [R) ) U5
AL, XLB350X B Hr e LA Ml an el i, o,
AR [ P SR R B B AR I R U R
i, AR L R R AR B ST 5
B Hh 4 B A MU 4L

T IA T 53 1 SO B B 320 A A R TH =
K (ESE e o S AN e AN = b R e
PEATRLRS 6, 3645 =10 mm (¥ [ o [0 1 bk
R T AT A 6 R o T 20, ARARLEE A%
/NT0.83 mm IRIA, G 73 e AN EAR R AR BT
AR B AT ORI s AR RO AR AL AR Bk
N i R A 2R Sl A A P A AR B, AN(EAR
FHRLEE BAR/NT 75 wom B AT SR FE AR 2R, i HL

YOS T AR N R I fh 2 2 4 5 1 o, il ELA T
P, AT LA B2 R S B TR AR AT %) B 1 4 el
AT ek Re e 22 . T s P I RS R Y
MR, 18 B AR PO A BIRE L I R A LK
(PVC) SR N M (PP), LA AR BIF (HLia ki
TAIAE ) BT RIR G, B3 A [R) 1) SUBBAT$5¢ 4
UK Z iR & 8T RS TR MR A,
Je A 2k R R R AR AR S 2 P BE R 1) P B T S AL
il i o
3.2 RBLZERL55H

SR By U Ry R A R B S PR,
T S S e AR I, R DX I s g A3 A A
SRR, ASTRIAA 5T ) B 2 R 1 5 B[]
(R L, B Tt /I | TR AN B R T 0 A RAR 5 ik
i v P SR 2 i, AN T ORI Y
LA R T I s Ak 1) PR T2, R B il e o


杨超


44 AR

2013 4%, 45 41 %55 10 11

3000 r/min,Z:5d 25 min SCAAL AR AL RS AN
B R SR = AR BT R VR R T & AR A B
(0 AR B 42, iR 2 B Ut BB A I 1)
YrBEAT — 2 (O Z P, LA B iR Y R

fdi B F A ISM—6490LV 71 471 4 v, 425 W 5% #4 [#]
P i SRR R P A B0 1S A SO A SURITE 3L
Pl 2 Sy 2 1A 142 T A S AR WK 1T 25 R T 30, 2 LA Ty
PR i Ry LA I A B R A PRI 15 1 i 2 B 11 3K
WEREER; B 3 MRS 75 wom BB K 191
WEEFITESE . XFHRI 2 I 3, T DLW B 14 5
{14 T8 T S 1) S AR A B A IR, A8 R TE e TR 454 L X
TR THUT T AE 5 | B s SR AR T Wi
SRR G P HE A

(a) (b)
a—>500 £i%; b—1000 f%
FEl 2 R A T P 1 S e T fROOR 5 4

(a) (b)
a— 100 fi§; b—500 f%
3 RSB FA RS SO s
P s A RN R T (PP) ALELIR S, n Ak
2F B, A L R HE SR T B Rl R, B g 7R P
SRR IR W& 4 PR . SRR T2 280 Ik
558 10 MPa, {535 K58 10 MPa, IIFGEEE 190°C , {4
IRORERSTE] 10 min,

Bl 4 PSR (60% M3 +PP)
5 S P AR PR Br 2408 B A% T TH FOULJE B
PP Z AR , & AR R shig &, I kA

U A5 UL o BT A B A A PP Rl 2
AR A 255 ), A RS T iR RS e 1 2

CEloR

P S BT A SR O BOWAE K (1000 )
4 [EIECEA SR IR F IR o
P 4 FER P AR SRR 80 — kI T, i
YERIIERRFE & 6 7 , AR 4 FE FR GB / T1040.1-
2006 02 RCRE A4 7 iR 3 RS 5 5 )~ R R

6 Witk

i A B RARTE 120 wm DL L,
IRFEFRA R I EE AN 0 S8 %] 80% LA L,
IRIARE BB AR AZ 1 R R8s , T AR B KR T
RIRZE LA 7 Fis .

30

FIfSREE / MPa
%)
S

—_
(=]
T

0 1‘5 3‘0 4‘5 6‘0 7‘5
A P AR EL ) / %
P 7 LA O e
T 25 B e B, B A A A RHS I L ) 34
T, 52 A SRR AR T B PR SR R SR T R
Y AR N LA 20% ~ 40% IS, 7 A i
AT B I A AR /IR B 2l , 7S L b
P AR BE 2248 b MU Le iR 45% ~ 50% B,
gy B P A ARk B R B2 MR A A R, A i
FE 10 ~ 15 MPa yu B 85 SEhn el K+ 60%
iF, PR B R TE 6 MPa Ll |
AR R 1 T SRL PR A RIS I LA 0 3%


杨超


g, 2 < PRI B R S} WSRO 090 45

W INE] 80% LA L, 101 RE K A2 1Y B R AT
TR RS LN ), A R AN 8 B

60

40

20 |

SR / MPa

0 10 20 30 40 50 60 70 80
Wy A B RA I LAl / %
PRl 8 Myt P o] i 17 2 ek

TR0 25 5 e B, B 8 T A RHS i L ) 34
T, 52 SRR A )t A AT U R
BRI L] R 25% ~ 45% B, 25 G JE R R
R, U 0 LAk SR i, 2 il o 208 T, S
TN EE A 45% 3k BB 5 G248 T R, 3 B 19 2 P
AR R 52 A SRR AR I AR, S E i Lok T
60% B, 25 58 BEFSE AE 13 MPa D) I
5 Zig

(1) FARE IR ) SRR AVERTE A2
BCHT I P B R, (P AE R LA — s i ] YA

(2) RIHLAE FE DA 53, RS 52 14 )
FR T B JCRT I Tk B, T DASE B P SRR ER
A

(3) FAEE AL RS A, DA R P A ke
il i ) 7 2 P RE DU B, P TH A 1 4 3 Ay [l
FIHIZIE R 60% LA, A Re PR 7127 tERe, B
SR,

0

2 % X

(1] TG, Boprae, i e, 45 | R B IE SR RSOR) i SR % iy
SEOHT (9], T BEREE G A, 2004(6):36-39.
Ding Mingjie, Chen Xinhua, Xi Guoxi, et al. Progress in the recycle
and utilization technology of waste plastics[J].China Resources
Comprehensive Utilization, 2004(6): 36-39.

[2] Bo&%E, Begids, skdm k| [ AN A B RHE A T EUR (0.
R T, 2011(1):14-18.
Duan Zhijun, Duan Wangchun, Zhang Ruiqing. State of composite
materials recycling in domestic and abroad countries[J].China
Plastics Industry, 2011(1):14-18.

[3] W, IRVE AR, SR A A L IH ORI F Y 3 R (0],

BHiX 105 t REtRREEE LIEEERE
R ACHT, A BRAAE AL T4 5 BT I AE 36 Sy AR 7
10 J7 t B 4B B B e A4 AT T B0, Fe ik —iite
Bt A TR A A BR A 7 R AR R 255
R T IR T IX P, R o B e T

R THRRRE S5 TR, 2004,20(5):33-36.
Cao Yan, Qiu Qinghua, Guo Baochun, et al. Recent development in
recycling and reclamation of waste polymer[J]. Polymer Materials
Science and Engineering, 2004,20(5):33-36.

[4] Stephanie C, Murr L E, Roy M A. Glastic composite prototypes:A
materials alternative for recycling plastic and glass waste[J].
Adavanced Performance Materials, 1998(5):159-169.

[51 BASE BT, VRN, A R IR SRR F i sk 42 (1], TR
PR ,2012,40(9):92-94.

Chen Dan, Huang Xingyuan, Wang Peng, et al. Recycling effective
ways of waste plastics[J]. Engineering Plastics Application,2012,
40(9):92-94.

(6] AAraan . AU i R KON ()—HUTT AL 22800 (0], 25T
#2000, 3(1):19-26.

Yang Nanru. Processes and effects of mechanochemistry(I)-chemical
effects of mechanochemistry[J]. Journal of Building Materials,
2000,3(1):19-26.

(7] #rd . MU A2l B S 3800 (I)—HUEC A i B R H [1].
AR BT, 2000, 3(2):93-97.

Yang Nanru. Processes and Effects of mechanochemistry(II)-
processes and application of mechanochemistry [J]. Journal of
Building Materials,2000,3(2):93-97.

(8] A, XURKIE, XG55 . e T-AILB) BT 1 FA T MBI
KRS (1], T EAUE TR 2012, 14(23):1639-1 644,
Wu Zhongwei, Liu Zhifeng, Liu Guangfu, et al. Research on
crushing regeneration mechanism of plastic based on mechanical
and physical method[J]. China Mechanical Engineering,2012,
14(23):1 639—1 644.

(91 TSR, Bz A TARBER (M. 30D B TS AR AL,
2005.

Ding Houfu, Wang Liren. Engineering materials[M]. Wuhan: Wuhan
University of Technology Press, 2005.
[10]  XUR0a, SRAPM, A7, 45 . BE T OB 3L Al P Il AL TH FA
PRI A B4« IR, 202271460 U[P]. 2012-06-13.
Liu Zhifeng, Wu Zhongwei, Shi Lei, et al. Industrialization
regeneration equipment of thermosetting plastic based on
mechanical and physical method : CN202271460 U[P].2012-06-
13.
[11] XS0, X, S pfdls, 45 . AT 1 SR BT DDA I BIL I P T 3 KX
BRGS0 (9] BB TR, 2012, 17(23):2031-2 035.
Liu Zhifeng, Zhao Jian, Wu Zhongwei, et al. Numerical simulation
and experimental analysis of fluid field for thermoset plastic
shear shredder cavity[J].China Mechanical Engineering,2012,
17(23):2031-2 035.

PR DX 5 — AR SR e 5 2 ., LAl 2 P A Ml X HOR T
FEl T 37 04 TR B 2 A R A 7 b o SR TR 7™ i 56 S 18
TR IRBCE PO T 2015 AR

WY S Rl E S e e N D S R S S S
WG RO A R R 52 (TAERAHR)


杨超




