RE ISR 2023,43(12):  6445~6464 China Environmental Science

S A 0, SRS VR R AR T B R AR B Uy v S R R % [T]. Th B ERIEREE, 2023,43(12):6445-6464.
Han S L, Zhang F S. Disposal methods and development tendencies of waste biodegradable plastics [J]. China Environmental Science, 2023,43(12):6445-6464.

EFEY RN ES R RESE

BRI R IRAST N (L R e AR ST h L, A 2 A S e Ak S 2 Ak 5T 1000855 2. R RS Bk,
JE5T 100049)

TE: LW 0] BRI AR RAE AR 2 0URAT 2 1) V2 R 505 1 220 T A SR HCWBIP il it 2 2 o) P35 3 v e, R T A Ak 115 8 A AR P i 6
SRR N ] (0 L ORBE A SO/ T WBP [0 B A B 77V, FE GO0 U m . Aoz oliie, 2R Ab B, SO, AEIRANTT ORI HIEAT T ik, Bk —25 4y
A T FE I A B v 3 28 P e R0, T 17 AR a3, AT WBP PR (A JEL 5 B8 Ut 8 P AL AR FA S A1 4R 5.

KR AR A AR TR BRURIEE

PESES: X705 XHAFRIRES: A XEHS: 1000-6923(2023)12-6445-20

Disposal methods and development tendencies of waste biodegradable plastics. HAN Shi-lei'?, ZHANG Fu-Shen"*"
(1.Department of Solid Waste Treatment and Recycling, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China). China Environmental
Science, 2023,43(12): 6445~6464

Abstract: Biodegradable plastics have been widely applied in many fields in recent years. Waste biodegradable plastics (WBP)
products may easily cause environmental pollution, thus the disposal and resource utilization of WBP are important guarantees for
large-scale application of this type of plastics. This paper summarized the main disposal approaches of WBP, especially focused on
mechanical recycling, chemical recycling, biological treatment, landfill, incineration and upgrade utilization. Furthermore, the

problems encountered in the treatment process of WBP were systematically analyzed, and the future development trend of WBP

recycling was predicted. The main purpose is, to provide guidance for the green and efficient treatment of WBP.

Key words: biodegradable plastics; chemical recovery; biological treatment; upgrade utilization; resource recycling
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Table 1 Properties of different types biodegradable plastics
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Table 2 Research methods, conclusions or final products of mechanical and chemical recoveries of biodegradable plastics[27 »
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Table 3 Degrading microorganisms for degradable plasticst®'-#* 5%
R R S AT BAE AT B R
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e HE ML T e i . .
; VN AL IGBIPE B pH 1H 9.5~10, Alcanivorax borkumensis
WEZK R JTRR ) " op PCL. PHBV. PBSA. PHB. PLLA
30~37°C ABO02449
HENE 22 [GRAYE R ;pH {H 5.5,60°C Bacillus sinithii PL 21 PLLA
TIFFRR K T4 22 G PR 530°C Leptothrix sp. TB=71 PBSA. PCL. PES
pEETS 7 5, 4522 [ YL 1 pH B 7.0,50°C Ralstonia sp. MRL-TL PCL. PES. PLLA. PHB. PHBV
REH AL DRAR, 522 [V T pH {1 7.0,35°C Clostridium sp. PCL
15 KI5V 4l B ;pH {8 7.0,35°C Clostridium sp. PCL
. Actinomadura keratinilytica
oy 7 Na 522 [CRH M pH 1 10.0,70°C T16-1 7 PLLA
R TR 22 [CBHPE 35 pH {H 6.8,37°C Clostridium botulinum PHB. PHBV
. Pseudomonas lemoignei
MR a4 A 22 TG M 75 pHL 1A 8.0,37°C g PHB
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i, [P P U 7= 430 T U AR - 35 R 7 e - 0
A, R T ) A S A 1 T S e e, e 42
BRASHE AL . WBP 5 24 EE 7 7, ol AT
ke G WBP BB 7 A0 &, WBP 5164k
TR HE AL B ) o 55 Ty 33 N 27 AR A T 5%
Wi R HG, AE 25 R P R T« A& AR 1) AL ]

P TR 200 I R 5 A LI e S U a7 a2
SR /> WBP ik NS 7, I RIS At it
SIIEAT WBP [ Sl R 5 b ™,
PR g SRR AT DU B 2R ) B A (L)
T e 7 YA 7 R — s # T LA HE FE Ak 1Y, 26
4 JGET WBP AW FE I 5 id 5 4,

x4 BREYAIERERMEYLIRT ERIERER LT
Table 4 Biological treatment methods and applicable types of waste biodegradable plastics
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7% 5 AR Markowicz 2517 FH HE I b B2 7 vk 0
12 FhAS [F) P 28 00 M A 48 TEAT SE B0 BIF 9 T HE JIE Ak
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AU, AT HE R AT LR 6 0@ I 5 W% . pH 4%
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Table 5 Factors affecting anaerobic digestion and degradation of biodegradable plastics

[86-88]
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R LRLEM B LD o TR GV R
PR HIRBEILE i TSR G T N K42 SR SR 2R

B PRI T SR AT I T I K ISR 15 W0 e Ak e i
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ARHERE AT DL I AR AR R, O HF R T
HT4= PHB, N T VEAL 8 F e 1 A2 7= PHB,FTA
G B I 7 M SRR 87 1) R ) B REAT TR

BIRFFT BRI AFEEAE P 48 T3t [k,
40% W I T A R B H T PHB (1477, 0
J2% & LA AHOC IR 28 A AN~ 3 F5 i R 30 4F,
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