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Research progress on comprehensive utilization of
waste foamed polystyrene plastics

WANG Yan, YU Haoran, LIU Zixin, LIU Huan, XU Zhice, WANG Jianying

(School of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang. Hebei
050018, China)

Abstract: Polystyrene foam is one of the most widely used plastic products because of its light weight, low apparent density,
uneasy decomposition, low cost and so on. At the same time, the amount of waste is also increasing, and this kind of
polymer is difficult to degrade in nature and its combustion will produce toxic substances. The different recovery of the waste
brings a lot of problems to the environment. Recycling or resource utilization of WEPS can not only improve the environment,
but also conform to the concept of " low carbon". The recovery methods of WFPS, including solvent recovery and pyrolysis
recovery, were introduced in detail. The recycling and reuse of WEFPS in the fields of energy, construction and environmental

protection were summarized. It is pointed out that the WFPS recovery technology with high-efficiency, environmental
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protection and low-cost needs to be further developed. Combined with the recycling status of WFPS in China, the prospects of
recycling and reuse technology of WFPS in the future are proposed as following: 1) Development of large-scale solvent recovery
technology that takes into account both economy and environmental protection; 2) Research and development of high-efficiency
catalysts for catalytic cracking and recovery of monomers; 3) Focusing on high value-added WFPS resource utilization

technology research.
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Tab.1 Application of WFPs on the field of solvent recovery

HEBIENES oA EE PN
LI FUNHE 205K WEPS # it J5 BLHOF ARG WBE T R T oo 9% 9]
d-AT FEERE Y e EH [10]

Rl K2R RERS T -y 5 i O 5 DR A 3 [12]




554 1 EORERBAE BRI LS A U5 ke 409

FED)RG I B WEPS HA BASIE  TC V5 Y S Rr . RS T A0 d-Fr A5 0 28 DA R H A A 47 412 B 2 —
BTN W ik S G, X B e — R KRR =W ORI 2, A S SE Y AR (25 b e RS
FFP 7 78 H 24 30 000 Fi, XS T2 55 B 5 3% B DM A B2 5 RS o b 2 U 1 R B L XF WEPS 2 3
TRYWERER I R ICT5 e . R BRI i WEPS A9 & 55— 2 44 58 A9 AT LI 570 A [ L (0 77 7 iR
AR BB AR =5 A ), M R AR 2 IR WEPS [ — Bl s B0 AT RE I R, GIL-TASSO %0
8 T — 0 R R AR T 8 5k Ll WEPS, KRR W g 1 ok R N A T & A H 4G L LA TR R R S
W SE VR AR B R T E R 10 1, S A i () /0 B AP A0 D 4 o LY 90RS 9 o 7 58 Rl B R . GIL-
JASSO R HIE T —Fh A FHAC KT il T WEPS (9 )5 i BF 98 X A F5 8 48 R AT . B A ER TS,
oA 08 1140 5 e st V) R 5 R A v B 5 8 P 590 P i (A XS . e 1 TR X WEPS 198 S0 i 32
TRATHEA &SRR LA EY . ARG R b, i WEPS R SR 90 g #5 T LL S 304 34
[mlfs

LG A7 B 1A HLE A EL 15 281k & W AR Bl WEPS J 11 H A7 5547 19 3R 55 A - e 10 475 O 2
PRI L JEURE B A o AR T AR T S 7 R A D e LA
1.2 HEEKERZHEE

it (pyrolysis) SOPR RS Y 2 73 A 248 A WM B 16 PR SR S 4N R AR S R 47 o3 i 1) b 2
11 B HAE 350~900 °C AR JE T AT X A ad A 1T DU St ml LU AL A . WEPS iy $vii &
TIPS s 2 TR A AR 1 2 R K A AR O 2R RO A A A T A Ak R AT
PEAE AR L B T 1 R I 5 7 T o 3 AT A S ) = AR R HL A
1.2.1 AR Il )i Ha A

WEPS 75 #4171 05 54 Ty 1 09 8 95 58 Sk 73z 0 L AN TR 2K D s 0L A B T BRI 2 ) Bk R
AU B TR I Bl IR BN A (CSBROY ™20 (BRIR B g 45) X WEPS i) #4584 fiff 47 it S 25 SR 4 AR ), 36 2
TR o 2 TRL BRI #8% B9 7 3 B R R 20 A 1 77 280 T TR B I 4 . E HE TR S 3l IR R R, 2 R BE A
450 CHHEF] 500 CHE LK LA R M 50.8 XM E] 70.6 % . BRIR KN % Xt WEFPS # #1424 fiit A 1R K A 18
PR IE TR EE Ry 500 CHF L AR = SCR A 91.7 %, K R MCR R 85.5% , LU S i J] TGA R & 3
HAE RS T W ERAERMRREE R 420 °C ORI PIeR &k 76.24 %0 o R a0 & fmik 73 %,

& 2 WEPS f& # 5L & e M3 4k o7 @ 49 5 )
Tab.2 Application of WEPS in pyrolysis recovery of monomer
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Tab.3 Application of WEPS on the field of wastewater treatment

W B 5] O FH 3R 2% T 5
HRP@PDA/EPS B ) pH {EURNR I T 32 1 [42]
PS-CS Xof B SR 21 CCR) A PE 21 (RR24) A7 48 K 1) W5 o 2 [43]

Fe; O, /PS-SD B i PR M DL BT B (MIB) JCZE T (ST AR 21 (CR) A B4 19 25 BR 3R [44]
FeO-NPs + iS-WEPS Xt i A B 21 ok ) 25 B R T AR ) 99 %6 [45]
HCP X5 7K Cd2 T (1 I B i i T 3% 950 mg/g [47]

MR 3 Fros , XF WEPS JE47 {87 B 1 Ak 2 ot J5 o 8 08 n 20 526 b4 8k o ] £ 3 b4 ORE G 1 FH PE R L 8 ] 20
(AL 25 B X WEPS B I A 48 TH 2 02 H A BR Y L BE 0 Ak 2 25 4 EAT IR A S5 i o F 2, JIA
AEUSI DI AR T B9 WEPS S J5CRE, DU R AS B9 1, 2- = 500 2 %8 0 A LI 00 0 32 056 300, 38 oo 5 80 40 — b 0k
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Tab.4  Application of WFPS in various building materials
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