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Abstract

The outbreak of the new coronavirus has caused a sharp increase in the use of medical masks
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worldwide, which has triggered thinking about the problem of medical waste disposal. Medical
masks are composed of non-woven fabrics, ear straps, and nose bridge strips. The main compo-
nents are all made of polypropylene. As a highly hydrophobic polymer, polypropylene is extreme-
ly resistant to degradation. The traditional polypropylene recycling method consumes a lot of
energy, has a low conversion rate, and it is difficult to fundamentally consume the widely used po-
lypropylene. A large amount of polypropylene plastic enters the soil and marine ecosystem
through landfills and dumped into the sea without treatment, forming microplastics to pollute the
environment. In order to better solve the problem of polypropylene degradation, this article
combs the exploration process and the latest progress of polypropylene biodegradation, analyzes
the current research results of polypropylene biodegradation bacteria, treatment conditions, and
reaction processes. In order to further improve the degradation rate of polypropylene, Improve
environmental pollution, and other research and application work to provide the reference.
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1. 5|8

2019 FFIRAES, FBURRMEE 51 K M5 AR A BRVE B N A, T SR BTy — P 20 BRI s 2 4%
W7k, ARV N OB S E R EE I, AT, ZERAE DB HFERES 53
2.5, 2015 2 2019 4, FRE AT TR H 63.18 /470K H) 102.35 1476, HH, AT
FEAE RS TV AL P 50%. TAS AR B, 2019 FFRE 2= F82008 2000 5 H[1]. #
TR IE R A AR, B S O BAT I 2§68, 2020 92 A 25 H, IREOSEH ™ ReAE] 7285 71
H, 2 29 H, NEHM™HZ 11,000 5 H. 2021 F£3 A2 H, EXRKELEZEAM, REDEH™ 6
FEEIRM 1 LA [2]. BhAh, RGN 2 AN EFKEHIE R DS TR D, EE-NHANRE-R D
BT R EIMNE 7650%, KEFGHEROBRTREL N IR, FREHOIEF] 90% [1]. 7E 1B RHEHE
ARG R, 2020 4E4ER LA BRI R 1660 121 . ani% 8 eEkag AR — H 0 B &t
B, A OEMHERES 1290 122 [3].

K 1 58 AR 7 i 5 ot ok 0 B A ) Ao A8 P B K 0 R P 1 BB 4 M L g R
Yifi. BWOLYif. Har. SR %, R iR By, =R YA R YA - I
Gifi - Gk LG g, WANKZE i A L FRIR IR, A AW TC g5 AT B S AR A 3 1
FRHCR NG T AR ARSI S . sk et M T, i O BB e e S e b, 4637 B SR I vt A
TA33], DEEEEARR. BT O8EFE, WISy B I 5 & 8 #4445 R (Thermoplastic
polyurethanes, TPU)# Jit #2545 il %[ 4] o

PR R S A FH B JE AR A SR A RE, ST R e ik A oK B A5 A N A )2 1 98
Bl —, HERLEFERM 19.3%. 2019 4, FRERWE S O RA 2 349 M, R Z A8 H Wk
IRSEARER e o AR AN L% e ) [ WA A B SR A SERL A BR T, A B TR IR 28R 45% LA |
(13~F- 25501 FH 2 (8 (5 ) FH 2208 60%), DA SDRLI R T 2840 25% [5]o HA T80 ek #5470 SR /E 4= BR VG [ Y
B9, FEREIPY, DR HEiikes . gk =&, HE, 54580 R R
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G, KA R B R 2 35 b T 1) IR | SR PR M e A S FL R 3 BSR4 )
Hm A, ENESIEIF RS, BERKAREE.

2. BRGNEWERA

PG I AL BT AL SRR ISR RE . AL R SRR 2RI T B AM A . ShERIA

BRSO I A e i S PO R TROR AR, (R AL SRR AR P A RE M3 2R PO R 2 BT 2R, T P X
DT FERALEY, SRR, R PR AR . TUR MY, T e R
Wi e, Bl ROBGR A, BETTR ECE 6]

R 73 TR 2R oy . IF B2 R BARK R A R 34T 7028, R Jm ELREEAT I
THAM, S0P YEAFERAR, EHPEGE T FFREOR, (XRERH MR fh o SR R S 5 3L
fitm s 7SR 2 TR IR 0% R Wk AR)R G, SRR AR S 70 A RE R B
WAEEETT 3, AT M IR A RO R PG HEAT PR R g, JF BT T A7 ™ e, 2 H AT ON A
A I R P A B 5 5]

P GE R A BT 0 A7 A REAERC T, [BISORI I SR B R HLFE P9 Rk = 58 36 PR30 70 2K
ARG, RO R EIWRE R A R, KERIARFE IR 2128 B i L, SRS,
TR R S M A 2SR [ 7]

3. BRAKHEYIMFER

FHECT AP Refe, A=W i SR TR I BE 0% 1B R IR/ I8 SR TR 25 B, A 20 AL S ORI A
HPHENESEAR RS A AT S SR TR R e Y, PTG LS G 1n) B m] R SO
B2 H RIS 3R A B B s A M B aE 0 B E A R b o el T SR P e ok e v v L R A
B(-CHy )& B m K 2K, IF HARAS Sk o SR AR AE WL BE (-CH5), LRI B AR . AR ZATAT]
Ab PRI DA I T LSS M BRAS M A AR B IR R T G, BT DM SE AT AR VB . AE AT R B
fEEnT, A @HAT IR E . B ATHE T 0 TAL 3 R AL ) SR M IR . BGbER L SR AN Ak
BN Bl 7R S ek R T M PR B K
31, BEHERERSL

BT SR TR I AE ) B Ak TR BEAT BIEFU R 2 Cacciard, i HI & UEh (3R 0 & e o 8, I3
L R] 4 MRES MR IR AL FAEKMBEREE . S CEMBRIERE S 175 Ka, H SR G2 e
Y, ZEHU0)E NI AEE B 1) 40%, (H2 AU 10% 2B 8RS EP)(CoHan 2 C3iHe),
FR 90% 4 75 75 1 Ba (SR VA s v B I S8 500 () e e =) - 5 SRR, R MR W] e b BB R R T
I (B =1 i S AL &) (8]

Cheng S5E7ERIF 7 %5 B 58 08 VSR TR I SRR - 338 R B s A8l (Meetaphire - guillelmi) 38 B8 A 52 1)
B, R NIGHOE R B 3 28 K5, S B B FH(4eromonadaceae) M S i B £H(Pseudomonadaceae)
FIARST=E R B2, WAEFEERE BN (Nitrososphaeraceae) FIFE A 525 FEAT T (Proteobacteria) 6 < H T FAH XS
FRENNRAE TR AR IR = b e SR R R A= B it 1 5 1m1[9]

3.2. BABPBTES ERE

Arkatkar Z5 HPE R HEAT HiAL T 5 80°C FHALIH 10 K1Y 0.05 mm J5 & 1R R I 5 LR i A= 3
Rt 1240 Ho SRR, HUCE I RNERERD 10.7%, ARSEAT AN 5 46 5T 2= A0k D 0.4%.
EHEEF 2R, WREFRER S B R—EE, 245885 M2E 18 Bacillus flexus) [10]. NdE—
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R FUAS A B A BT 0 B PR iR BE 77, Arkatkar 55 A 43 FIX%F 0.05 mm JE B 1 58 T8 0 v 0t AT K
(Aquaregia) TALFE 3 K. Fenton IRATALEE 7 K. 100 CHEFIHALFE 8 K\ 225 nm KAMRE 6 K, 47
L5 8 AR 50 B (Pseudomonas azotoformans)- Jitt AR 5 L B (Pseudomonas stutzeri) KR 2F {2 (Bacillus
subtilis)M17Z5 i 2 FAFT 1R (B. flexus)3eRE TR, G REW],  [H BUR SN R FIA, 527 AT B i K PESE 47, BERSAE
RN R = ARG R, I REIE, X RWNE B Bt JF B, AT Pk
HERE I TR AL, KRBT U F ) SR R A AR A A . AN TRAL B 5 5 25 il 2 f AT
B ILRE TR S O P A e e v, 1831 2.5% [11]6

7t Arkatkar W 75 12501, Jeyakumar 25 N FEAHHER F0 T S Fh A [R] R4 2 7 7206} 5 7R s A 400 P4 it 236 1)
SO o ARATTEUET EHBE B T PR LB A SRR, 43 Al& Phanerochaete chrysosporium NCIM 1170,
Engyodontium album MTP091. 256 FTH RN 1% R RFE A & 5 A4 KNG [PP], 1€ BNGIHEY
[ST-PP], &J& & T KNI HIRYI[MI-PP], HXIAFIAE A 70 Al AT R AME IS 10 K\ 100°C#4bHE 10 K.
FEmEERMILFRIER 12 MG, RNEREGRER. S50 R, TACHEFE S EER KIS TR AGET
RN, SEANE AL PRI [MI-PP AR A 18.8% (E. album)H1 9.42% (P. chrysosporium). 3 H., A4 /& E
B T %) SR TR 2 o v, LR N N () SR TR AR A 22 B AR R DR AR AT AT 2L 2 ) A 5 R M
Ehl&EE TR SEMILEDNEM T R FEREER. WASBETE, £BETERNKERE
A E B, ISR RS, T RTER BERE RN, A FBEERHE NS Bk .
R EE IR EUKVERRAS, AT RZEYRINEER &1 b, TS S 4 P 12]

3.3. RERAKEMERENSERR

FETIT SIS AN [ B i e g 3R PO AR RE DI A€ O R b 117, Arkatkar S(HKE Aravinthan 58 A, JEHC T
of SR TR M PR A E D BB A R A, DR BT T AR AR E A S, B AT+ R RV I R (B
flexus + P. azotoformans, BT M ZEfAF B + 45 ZEHIAT 1R (B. flexus + B. subtilis, B2), 4375 %4k 4b
HEHOE MR NG 12 M. SRERY, Bl AA RN EIMETE G I RN G ER s, 18
F 22.7% [13]. Arkatkar [ABAFE 7126 58 A0 3 ff 1 10O R rh iy 17 (228 DOk, R TR 5 1T PR A 1 JEL % DA
Bt e b, vt D IR PR VR ST T 1 AR

Jeon S5 H ] DM 7375 3R I RS A 55 57 e DA 388 vp oy B S 17 WG IR DR AR B AR T, O S HOE
£ B B (Sanotrophomonas panacihumi PA3-2). N R E LRI R NGV EE, Jeon £XHKNHN
IRHEATAR AT TALF . H IR JECE 90 RJE, S. panacihumi PA3-2 %F LMWPP-1 (Mn: 2 800, Mw: 10 300)[&%fi# %
N 20.3% + 1.39%, X LMWPP-2 (Mn: 3 600, Mw: 19 700)IB# 2N 16.6% £ 1.70% (Mn ~NE 7> T &,
Mw RNEBTE). SREY], BRNES T ESE, EVREMRBAR14]. RPN = SR R iR
SRAE 7RI SRR, e AL R A 5 P SR S T A RV R i R T U 1 A 0 R A A

Skariyachan £ A\ X @32 MEEr [ EBRLEY), JRAE 24 /NN 5 REAFERESL, b B 23 BRAT B RLE
MIVESRATR AR, TR B S I BEARAL S AL 10 MOAFRIRITR SRR I 4la b B R 58 ) e i) CB3
G (53 BSHR I1S1, 1S2, IS3)TE 160 K IPFIEFTH] N, XS BE S O« SN I I B RN 64.25% + 2% K11 63% +
2%, JE—2 P, Skariyachan X =#ksr ST 508, SR ERHG NGB PGB a5
M (Enterobacter sp. nov. btDSCE-01, Enterobacter cloacae nov. btDSCE-02, Pseudomonas aeruginosa nov.
btDSCE-CD03) [15]

3.4. BABEYERIRRR
Auta 55 M 5K  B LR AR TR b 20 B R AR TR, e 280k tH 28 fAF B Bacillus gottheilii,
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HAE 40 RN E R I RAL B I SR AR BRI B 20 3.6% [16]. fERE—BHEFuH, Al AT LT
PR X PTARA 43 B8 H L1 3K B 8 5 2 T 187 )8 48 181 5 — PR(Rhodococcus sp. strain 36, Bacillus sp. strain 27),
RN TR B ) RN TR LR 7% 40 KRG, KINAIRGEIE R RE 6.4%, AT HEIE R AR
4.0%. B FILIGE T AT IR DR TR R R SO 2 5 2 S J (B A — 2 ot = SRR BT R I ), 46
LA ER T FA T i AR ACE 52(0.002 K/R)ITE AL I 3£ 11(346.5 KX), 28 fUFT B AU SCE 5 9 0.001 K/
K, FFEHN 693 Ko NIUESIGIHERYE, AT S E M REEAT 1 4348 i S0 73 M (Scanning
electron microscopy analysis, SEM). & L4846 217 48 1% (Fourier-transform infrared spectroscopy, FTIR) 7
B, WIERS. 450, A7 IR UF T S0 FE A= R A= 51 R [ 7].

Potrykus 55 AU 3 7 B IR U 7 o R AR IO BRI AE M B B, AR SR iR T — N Bk
FEf, RS N O B S a3, fE, A IXHZFE 2T 7 FTIR 2304 DSC 73 #1(Differential
Scanning calorimeter). i LM WG RHBE 04T, BOUE 7% SR S S SR I RAE AR LE W B
BEJE, AT R R S R R AT T SEE 7 R AR TO B KWL S R 5 R IE R KR i 2 T
AW, RITE B R RE L R T AR R S B D T ORTE e, HER R R A MAE NG 18] (B2
Potrykus F AN B2 [0 5 A2 W0 TR AFE P S FZ A (ot R B (1) B T e g T e e S e v, 7245 5 it st
BT OGRS B AR S R IVIG AV e B, BV R S PR AR R I B

Habib 55 Wt 358 b 73 B9 H RR AR & & St 3 92 B B AR KR 5 L B8 (Pseudomonas sp. ADL15)H
ZLER TR (Rhodococcus sp. ADL36), K WA i bk 5 K N IR SL R0 & 40 K5 » G0 e A il 56 PR s Ok B 1K 1 40 L
SEBIIE T P R AR B RN R AL B SR N A OB R R F 2. 25 R W], ADLI1S B FRAC K SR T 4 o
IR 17.3%, ADL36 A1 M 80 7.3% [19]0 BT MB 50 A BT s B 008 T Fi LA AR KT s 9 8 K
AEPNR, IF BReWs G B T 45 G RN I A 2 08, AR R NG R R G BRI G- /. JEH
FLRENE 3 Wb AN 2 AL, 30 P T N B A SR A S5 R R A LRI [20],  ADL1S B ARn & I BoAT B
IREMEAE . LA, X TR I ADL36 AR REWS E VR /D B R NI 135 R 2 RE BT, £ M RIFIER
PRI A 2 B A T

Oliveira 5 N\ ¥ 8 5 (Aspergillus niger)F1 %58 [SHL T B (Paecilomyces variotii) {5 IR A B R 737l 5
2 1 4 RO 3R 1) A0 5 P A R SR T M /PBAT/ RSB VEVE By SLIR AT 8595, 30 RJG I FE it 2k B 28 (PBAT
BN R - R T R . SR SR, iR NMEMEK B % -0.62%, KN M/PBAT/HIEVEE R
LRI B2 2.32% 0 410 5K PR M o 2 P 3 1 T B DR R FE A R T T AR IS AT e o B, 5 T R A1
W2z, UL RO ARG AR RN IE SR T, FF HULI A B E R, 1t4h, Oliveira 58 NI 7T T £ R4k
O SR AE D R R 5o, a5 RN, 55 H OB (BN 58 PO I B e o T . 2 [ 211
4. itig

EH BT Y TR B 51 R I A BRI Gy, (S A B R ORMR RS N . 12 A 10 28 el g A B4 i) iR 5 R
Ko HIFAMEVRIGE AR, I BIUA BRI B AR IC R R, R RN & RE L, Ess
INEEHERR, WHAEASPETE AR T, AT A5 4K e 25 B A SR TR M 7 V2 P M A

H HITBIE 70 R 0T 58 TR I e 3 A o (R R M B S M T L RGP AEAT R AT s, Sedags
SR, MBI EA T VRS AL R S R G IEIR Y, BT AR i E b B AT DL
RS IFH, AT U@ 2 PR G P e TR S 35 9%, 80D RN > 1R IA BR
MR H ) B BRI R M R I, AR RT DL A K AR A WA . T
B R 22557 AN HAE R G R I 0 G M, IR R G PR . SRR A Bk R IR AR P 58
L KRR RS GO 15 21 0% .
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Mk, BEITHRF O B ENEST RYACEE, M@0 R T O B B b A H, R 2 4b O B A
WA, WEEE NSRRI IE . ALEE L ERNA 7 57[22] [23]. BEAk, TR P BEfRASRE 1 252 b

tEES

WA RO TCRREIRIBD BRI Y RERRIE A2 T B A RE, SRR B MR R &

AR
S5
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