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The behavior characteristics of secondary microplastics from
biodegradable polylactic acid
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Abstract In recent years, plastic pollution has become an increasingly serious problem. Plastics
discarded in the environment released microplastics (MPs) under physical, chemical and biological
effects, which caused great harm to the environment. MPs were detected in various environmental

media around the world, including water, atmosphere, soil, sediment, air, etc., and the pollution of

2023 4F 8 A 12 H Uithi (Received: August 12, 2023).

* [E A RBHERE S (42277207, 42342015), EZE TR TR (2020YFC1808304), PG % HRH 7 B G+ T LI 1 BA A 70
H (23KGDW0008-2023), BT & SABFR IR (2022ZDYF046) FIR 2 A= A AL IR B AL HR (202310718088) % 1.
Supported by the National Natural Science Foundation of China (42277207,42342015), the National Key Research and Development
Program of China (2020YFC1808304), "Scientist" + "Engineer" Team Construction Project of Science and Technology Bureau of Xi'an
City, China (23KGDWO0008-2023), Key R&D Program of Science and Technology Bureau of Xianyang City, China (2022ZDYF046) and
the Innovation and Entrepreneurship Programs for University Students (202310718088).

* * JB{EEXAR A Corresponding author, E-mail: yhwang930@foxmail.com


https://doi.org/10.7524/j.issn.0254-6108.2023081202
https://doi.org/10.7524/j.issn.0254-6108.2023081202
https://doi.org/10.7524/j.issn.0254-6108.2023081202
https://cstr.cn/32061.14.hjhx.2023081202
mailto:yhwang930@foxmail.com

310 7N 54 1t 2 44 3%

MPs varied greatly from region to region. Research related to MPs became a hot topic, but most of
the current studies focused on exploring non-degradable MPs. Therefore, this paper selected
biodegradable plastic polylactic acid (PLA) as the research object to explore the behavioral
characteristics of secondary MPs produced by the main textile products (non-woven fabrics:
commonly used in the production of diapers and sanitary napkins) and packaging products (plastic
bags and straws) of PLA plastic in the environment. By simulating mechanical stress and photoaging
in the environment, the release of secondary MPs from biodegradable plastics was clarified. In
aqueous environment, PLA commodities produced a large number of secondary MPs after 24 h of
resting (154 n/0.1 g— 38801 n/0.1 g), while mechanical stress and light made PLA shed more
secondary MPs, and the secondary MPs shed by PLA commodities gradually increased with the
extension of light time. The combined effect of mechanical stress and photoaging provided more
possibilities for the generation of secondary MPs. Although PLA plastic commodities may have
faster degradation rate in the environment, they may have greater ecological risk because of the rapid
and large number of secondary MPs generated in the environment. The study would provide a
theoretical foundation and data basis for further understanding of PLA risks in the environment.

Keywords biodegradable plastics, polylactic acid, secondary microplastics, mechanical stress,

photoaging.
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25 5y 77 e MPs. G TT UL, T A 1 B i SR ORE A R I AS BB T B MPs, £ & AL 48 SR B K
MPs B8 7, 77 AR VAR 0 R4 XU P42, A BIF 9 1 SCHR R F T 2023 4F 2 J1 15 HA8 &, d# i Web of
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Fig.1 Network mapping between keyword co-occurrence and total link strength
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1 #MRL5 7 (Materials and methods)

1.1 S kR

SZEGH 9 PLA ¥RLR Sh 3t 6 F, 230518 PLA JoZifi . PLA/PBAT ¥ K14$ | PLA W% A1 PLA/PBS
WA, o Jo g A 3 5o B PLAC99% ) il i 267K . Bk Te g A CRERNE PR ) K PLA T 25 1 Fn 88 kL
A F TUIEI K 50 mmx20 mm 25417 FF SRR A T T U010 A% 10 mmx10 mm A9 ¥R, BT A 880 18
AT B 4l K B e o 104
12 LRIk

H T IR EE AN [A] B 2 AR R R R MPs TE B SE ). AR SCHEAT 1 4 FhRSR 2500 (R B O
24k WU g Ak B AR ) A AR SE RIFE ) T PLA B SRR K MPs (152 M. B> 5256 1) 7
H, IR SRR SR R, TS T, S SR E S AR

(1) #E K ICgifn . SRS FIERE (29 0.1 @) IMAEIE A 100 mL LK HIE S, #E 1d )5
WCAEREAS OB HE T P AR 47K i FLAR 0.22 um TR 21 4k IR M, I vk R S b nT RE I V% OB 5 7E
SAAL T MPs J50RE, JEoKE BB AR F ARSI T T SEER SRR TR RO A TR, ENIRE R 25 C.
RE AR IR S RN . FLIRE S . oA B, B Dl . BH ) /N s b 45 R o
FEATSE o, ZERTARE ST HEAT T B P i, DR oK ™= 42 MPs.

(26 W T A . BRHS ARG (249 0.1 @) AR 100 mL # 4l 7K i 43 3545, Jilre
oAb AL (FHE L B 28 1 3 A B 7], GHX-V) HE A7 BRI, Se k2% i A b 66 1000 W ok
KT, RHUKIGEI R Ge B R ETE 25 °C. Zad WISE e & B, REST 0.5 h )5, Jogi Al 24 iR i i 21 4k, 4n
TE S E B BEATSE 06, 521 25 K /N BURE MPs, SEI015R 22 45 K. DI e B AE AT 5. 10, 20 min J&
WAEE TG FEA, LR (1) — 2. MRS RS 7E BRET 72 h 5, LT 2406 /N E R, PR e
HEST 12, 24, 48 h 5 i AR RS TR FE &, 2R S (1) —EL
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THZ-98A) H, B AU G R ML 77 &4k, %35 24 h IS USCEEAE G, PR 5 (1) —3.

(4) AL AL N 1 22 A RIVE H: Sel e i i o2k, 2PIR 5 (2) — 3, B To i A B G Bf
()4 10 min, BN A | SRS BGTES ] R 24 h J5 #EAT WL ) 24k, P3R5 (3) — 2, IR I
[ 257 24 h, Je AR, 505 (1) —2L
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1.3 ZWROB R E 5 B

T RAEAS R0 9 AT R Ak SR RL R Rk W i ok R v R MPs BT A, i FH 42 B 3h1E B 2¢O 1o i (i
[ Carl Zeiss 2~ F], Axio Imager. M2) FAF K42 K F 2 pum () — Ik MPs. JEEAE W T8 )5, EHEH 9
TE B 90 I U WS FLSRTH 1 MPs, IR FH TS A 40 IR, 30 R R 25 1 JRE ) DB DX Sl e 43 5 1~ A ]
FANBIX IR b T 22 A (B 2), B XS 2 A X SRR 10 455, SR TR TIOR3 20 £,
O 4 DG RRFAEE— K BB R, T AR AR AR e 2 AE 20 £5 N A5 3] 40 5k BE R Je 2248 Tmage J KITE 20 #r
B —20 70 B MPs B9 . AR (SRR L B 7R BURDIR) FDRiAR.
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Fig.2 Flow chart of selection of microscope photo area

1.4 ZflaibHa

ffi 1 Image J(V1.8.0.112) A 43 i %) 40 5K B8 7 EAT TH 8. — 5K 20 558 WEE T B9 IR R R/ Ry
0.66204 mmx0.55512 mm, 40 7k 8 J A BT BN 14.70 mm?, B PR ARk 177 mm?, H3 I8 5 T AL R 2
UE TR 8.3%. P, BLf Ik MPs £ i Bl Image J 4831 40 5K B8 7 — 7k MPs £l i 19 2 A1 FEBR LA
8.3%. S 45 R 7Ot B AR OB, GET TR AR il AP R AR 45 2R P B Feret AR 1070] v B 9
REUEATRAR AT, UK MPs B A3 1o [ 2 8475025, BPZF4E(0.0—0.3 mm) | B A (0.3—0.6 mm) FIH
$2(0.6—1.0 mm).

2 5 545718 (Results and discussion)

2.1 BILRATRIBST IR R R T MBS

HE 24 h 5, 6 Fh PLA R b = A2 09 Rk MPs RS FIE = WK 3 Frs. 78 6 PO [ ZS ALY PLA R
R PE AR Y TR MPs RGN B T EF 4k | R R RUEORE, b 254 Hed b, Bk G JC A v R I R £
A 5 LR, SEIKICY A L BE W EE 2] /5 (W 21 4k, 32 P R T2 A1 27 A 1, T 7K (D) JE 25 A v
L YE AR B, S ELTF TR B £ . 3 RN RIS AL JC 45 A S TR T K 1 ¥k MPs, M EIRAK K
h: K (&) Jo g4 (38801 iki/0.1 g) . Bi/K (V) JC2i 4 (38159 Jiki/0.1 g) . /K TCYi1ii (34869 Wiki/
0.1 g), HEUE Z M JC b 3 /925 5. 3 PRl A%/ DRI S B 1 IRk MPs B4 25 55 i 2, A BIIRAR
. PLA/PBAT #8142 (24918 Wiki/0.1 g) . PLA/PBS W45 (6496 Wiki/0.1 g) . PLA W45 (154 YHiki/
0.1 g). 5 5B, B 2 37 B0 IS5 v (9 ] B e SRR &, R 02 R £ 4R 0%, 6 TCATAT A SR ZRAERTT
AT = AR K R MPs. PL YR MPs 15 Y fi /0 1 PLA WA R ), 4 A 7= 290k 53542 3 (2021 4F) (1)
PLA % %5 HE ik 3 K 3055 24 h 5857 X B 29 1.81x10" i — Yk MPs. i 78 52 bR 2B 3% rh, Bk —
MPs B ] BE B 5, DR R SRR O 25 30 22 10 AN T Ok O M 2 20 D WA B 45t . AL A e, (i R
SRNG5S . A1, PLA/PBAT YKL 48 F1 PLA/PBS W 45 1 58 4 # & T o vl B MO w5 25 B2 11 MIPs,
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Fig.3 Type (from outside to inside: hydrophobic thick, hydrophobic thin, hydrophilic; PLA/PBAT plastic bag, PLA/PBS
straw, PLA straw) and number of secondary MPs shed in (a) (c) non-woven fabric, (b) (d) plastic bag/plastic straw after
24 h of resting

TCYiA 77 HE B K MPs RiAR R Z /N T 50 um, JEHGZRARAE T 0—10 um Z [8] #9735 7 5 7K (5L
HiK (H) | SRR Y5 1Y) 80.80%. 79.67% il 78.81%([&] 4a). WAk, 4 > Ht — Yk MPs i 424k T 50—
375 pm Z [B]. JAIE] 4 TG BIPRAR 1Y 23 A 17 B0, B 7K G TC 45 A 7E>60 pm 1Y DI A A7 580 B AR 1 2k,
FWI oK ) Jo g5 A 76 i B AR TR B I8 T B KORAR I IR MPs, W RER R T 4R TR Z M4k, @it
TR E) 3 FOR[F 2R PLA JEZ5 A B IR MPs BORLAR , /MBI RARIR - g7k (J&) JE&i i (7.72 pm)
<SRIKTCYi 4 (8.26 pm) < /K () JCZ5 41 (8.61 pm). # i 24 h 7, 3 Fh BB /HDRH A BRI R 241
MPs [ b7 12 il 7E 0— 50 um( [&] 4b) , JuHIE R AR FE 0— 10 pm X [H] (9 53 51 i PLA/PBAT ¥ B} 4% |
PLA/PBS W45 Fl1 PLA W45 BT MPs 1) 80.70%. 78.53%. 82.77%. 3 FhAf BHR#2 & HL ¥ AE 5— 10 um {8
BBl PR A B IEAE, HAT 80 Ik MPs FPRLARTE 50— 160 um 22 [i]. 3 Fbf BB L — Yk MPs (- Ri4%, M
/N RARIK R : PLA W2 45 (7.45 um) <PLA/PBAT % }14% (7.98 um) <PLA/PBS W 4 (8.52 um) . A% TG
YA, SRS TE ORI I Bl JLF-JC MPs 7 A, e W SDRLA8 /A8 7T DL B 45 0 ik AR /N MPs,
AR /28 [y v 8] Y ROREAR: MPs 3o i, 3 AT BE -5 SURL RS & 68 SRR OC. JE 9y A 32 %8 i £F 4 4 AL, ] v
BRI Y K MPs 274k, T SRS/ B 7% 19 — X MPs KA fii /).

2.2 HUBBNE %] B LIRS it R — U R A 52 )

IR 24 h J5, S EREG—2, 6 B PLA B il 42 19 1k MPs HX R 1) 720 4k | iy At
KL FAAE, HETHERY b7 ot (I 5a, 5b). FHEC T ERE i, TR A AU 27 I £ 48 7 s/ T ok
B4 2, HEMAEDUAMAR 57 ik A2 b, FE i 52 2 1 R BN 1, JIE 78 T R 1) 21 4 72 v o gk LUk . 6 b
PLA T i JIE 7% (19 — K MPs ¥ I0UT 5 a4 i 2 — 200, (B7E8UE B R TEFEFE . IR 24 h )5, B
KR TEYii . Bk GH) JCYii . /K ICYifi . PLA/PBAT ¥IkH4S | PLA/PBS WA | PLA WE A BERLAY —
K MPs #5200 T 1Y 150.00%., 150.78%. 128.08%. 189.19%. 264.21%. 705.65%, iX 7% B HLAH N 1 J2&
B UK MPs 7 A g — AN E AR, JU OO T WA R UL, (T A S AR 2 AN AT A R A K
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AR, 32 BN K I B MU E H, 33X AT BB 23 45 PR BT ok SR A fan . S EE 229 02, Jo g nl HIk A T4k
FH &, WNARTRYE . PRANIR S 5, 72 AR 1) IR MPs B 5 AR B8z fih, SRS 5 FDORFICE &, 7248
() MPs ] g 38 1 £ 9 5 g A AR, 002 72 AR 1 MPs BT i 11l 3 A, DRI, 76 fif P Gk 2 7
i O e sl () RS AR A B T2 MPs R AR e %) mT BB T S B 2 0 o, R
A% TN A% O R AR AE N A R BE R B S T Liu 2P RGBT 5% W, 0K (100 °C) 32T 1
60 min Ji7, 73 5 N BB | AR | 35 B & R ik & b BRI (1.07£0.507) x10°, (1.44+0.147) x10°,
(2.24+0.719) x10°, (1.57£59.900)x10° 4>-mL™" MEACK ZARORE . Ak J5 BERCH B8 £ 19 — Ik MPs, il B>
Xef A A BFE 7= A R P S .
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Fig.4 Particle size distribution of secondary MPs from (a) non-woven fabric and (b) plastic bags/plastic straws

after 24 h resting
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Fig.5 Type (from outside to inside: hydrophobic thick, hydrophobic thin, hydrophilic; PLA/PBAT plastic bag, PLA/PBS
straw, PLA straw) and number of secondary MPs produced by (a) (¢) non-woven fabric, (b) (d) plastic bag/plastic
straw after 24 h of oscillation

5 B RS — 3, T YA A 32 BIHLAN T R 7 AR IR MPs R 2 BUORLAR #E 0— 50 pum 2Z (1]
(l 6a), DR — K MPs fif21E 50— 610 pm Z [A]. FiA27E 0— 10 um Z [8] /Y =K MPs 53 5l o5 Bi 7K
(E) . ik ) . 2K ICYi A i 78.87%. 75.82% F1 83.56%. 3 Fh AN [A] 2 U iy PLA JC 25 #ii 7= Ak Ik
MPs - BpRiAe, W/NEIRAMIK Hg: 35K 2545 (8.19 um) <@ 7K (J& ) T4 (9.10 pm) < 7K () T2y
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77 (9.39 pm) . 3 Fl B8 L4 /5L 2 45 R T MPs (1) K7 A2 3 1Bl AR E 1— 50 pm( & 6b) , JEH 2K ARAE
0— 10 pum (19 43 %1 5 PLA/PBAT ¥ %} 4% . PLA/PBS It 45 1 PLA W 45 B¢ it — Yk MPs (1) 78.94%,
87.21% M 87.65%. WLAb, HAT DK 4 MPs BRI FE7E 50— 480 pum Z [H]. 3 FpF LR i — ¥k MPs 147
2, W/NB AR YR H: PLA/PBAT #8142 (6.72 pm) <PLA W45 (7.30 um ) <PLA/PBS 245 (9.05 pm).
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Fig.6 Particle size distribution of secondary MPs produced by (a) non-woven fabric and (b) plastic bag/plastic
straw after 24 h of oscillation

2.3 DERARTRFLR ™ AR B R 5

JC R [R] I (8] S5, 3 Fh A [RS8 8 19 PLA T 205 A B i 1) YR AR MPs YR BTN 7 B . Fir A 1 — ik
MPs S 274k 18R FIRURLAE AR, HL 5 LU B0 o BURE> 1% e >£F 4k FEA G IR IR ] A9 35 1, ik oy A
FEAE ) R MPs FRETFHERY A7 HE BTSN, T 3K IC YA 7E G IR 20 min J5 £F R &7 Hesb . oAl AR
B MPs 28 A ICHA i LA

0 4 4eFiber = 7%}y Fragment L1217 JikizPartical

11TH
K MPs )25 7Y
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Fig.7 Type of secondary MPs shed by the nonwoven fabric after 5, 10, and 20 min of light exposure
(from outside to inside: hydrophobic (thick), hydrophobic (thin), hydrophilic nonwoven)
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e ' B S ) A SEE R T M0, X 5 Z AT AT 5T S — R PO NI 8 T LUt B D' IR E] A RE IS, i
K CJEE) FISE K TC Y5 A BT — X MPs 14380 B2 HRA -2, H: K MPs 5CHE 65 O RN 1] A9 2E 4 QB
AR IR 10 min I, B2k (5 ) FISE K TEZ5 A6 19 U MPs B 3551 R G HR 5 min 15 119
1.16. 1.29 fif, B2 6 HRAE K 3] 20 min, FBEAM 3K MPs it 10 min BFEY 111 6% 1.16 £, FAH
Bt I s BB P22 TN i /K ) JE 25 A1 R U, 7EDE IR 10 min J5 7 42 B9 — ¢ MPs ZCE 3819 m, —
UK MPs e O I 5 min B A 1.48 4%, SEIREE K 2] 20 min, FREHA 0 MPs BUE A3, S04 10 min
I E 1.09 15, 2R W SEK TC A 52 016 B A 52 Wiy S g 0K, e 2 ATt 257 A2 IO 0k MIPs. 45251 3%
B, 24 0] A Wy R Ak DT 95 A0 N BRI S, 6 RS A T Al 2% 7 A2 K 9 YK MPs, H. MPs BERCRFE A
S A ) f) T 4 A, SRR B R BT H 1 PLA JCi A 7e G HRVE T A RE = A 50 K i fa %
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Fig.8 Number of secondary MPs shed by the nonwoven fabric after different times of light exposure
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Fig.9 Particle size distribution of (a) hydrophobic (thick), (b) hydrophobic (thin) and (c) hydrophilic nonwoven fabrics
producing secondary MPs after different times of light exposure
B K () |« SEZKTC G5 AR 6 BEOR [R] B[] 7™ A2 1 Ik MPs i915 B0 5 87K R ) i 25 R 2501, B
SRR AR S IR IR IEC R OBIR 5. 10, 20 min J5, Bi/K G¥) JC5 4 B ALY — 3K MPs “F- 3 kL
AW, 735102 9.30. 1078 12.58 pum. XN A i 7K () G205 A ph 177 2240 B0 27 Ak 21 A, 1O IR
AN T S5 2L T BT AW i 7% , 18 0T HPRE AR AN TR 5 .
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R — 2 IR 5, SR A%/ R 4 77 A i YR MPs B2 LGN &) 10 FF7R . 76 Y MPs Hr 246 5]
T LY B FBORL, JEIR 12 h 5, ZF4E G R (1.2%—2.6%), R IR Z (28.6%—41.1%) , ki i £
(56.3%—70.2%) . Fifi & 6 MR I (8] 4E K 2] 48 h, £F 48 &5 L3 i, 5559 )& PLA/PBS #1 PLA W4 43 5l DA
1.6%. 2.6% ‘i FEHEINE] 8.8%. 7.0%. 4 F o L AR AR EE 3G I, iy FORE i) o b B S /).

08 4% Fiber O #% frFragment [T HikiPartical

B 10 JEHE 12 h, 24 h, 48 h J5 SRHS /SRS 1 7% — X MPs 2R #Y
(4304 : PLA/PBAT $#H4¥, PLA/PBS 145, PLA AY)
Fig.10 Types of secondary MPs of plastic bag/plastic straw shedding after 12 h, 24 h, 48 h illumination
(from outside to inside: PLA/PBAT plastic bag, PLA/PBS straw, PLA straw)
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Wei 5505 Y fif 58 & BLAE R [RK A R 5E 7, PBAT HUAIR E PE 25 5 77 A4 MPs. B L AT DL, 56 T 1T R fig
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Fig.11 Number of secondary MPs that fall off the plastic bag/plastic straw after different illumination time
JEIR 12 h, 24 h F1 48 h )5, SRR /BERFAE 77 A 19 K MPs iAo A A&l 12 frs. al DUA B, J6
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RIS [A] A HE 4G, ZIVREAR B MPs o EZ i 8 Jn. AHER T LR 12 h, PLA/PBAT #RH4E | PLA/PBS 45 A1l
PLA W AS7E G 48 h J5 7= A= kiR /N 10 pm (9 1K MPs R4 38 K T 2.59% ., 17.87% Fil 13.96%.
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Fig.12 Particle size distribution of secondary MPs produced by (a) PLA/PBAT plastic bags, (b) PLA/PBS straws and
(¢) PLA straws after different times of light exposure

R 1 OGHURIRIN )5 SRS BRI A 1BV — YK MPs B9°F-BPR04% (um)
Table 1 Average particle sizes of secondary MPs after plastic bag/plastic straw shedding under different lighting times (um)
=yl

Type 12h 24h 48h
R 7.94 7.79 7.53
PLA/PBSIZ 11.43 9.21 8.12
PLANWA 9.14 7.51 6.97

2.4 HUBEN 3 G A0 X LR ™= A R SO L ()5 Wil

K13 4578 7O BB FIHLIE 7 4 2 R4 X = 0k MPs 7% F 52 i . BN DR 25 D IRV R, B i —
K MPs t£F 4 | 8 R FURURE ALK, 27 4 5 b e/, Ok Lt 2. 1B 13¢ B TR IR AR L [ 4R
J&i, 3 FPANTRI 2B IE 45 4 7 Yk MPs %I, DA BRI R - i /K (R ) To g i > /K () JE 95 A
>SEIK TCYT A . G RN 3 S RV FH 72 A B9 — 0k MPs B0 0T 5 i s B8 451 R & — 30y, (BT
i RN R 2 A R MPs I ECEE, RS KT IR A R MPs B, X il B O RS 4
BRI & T RS MESS, 5 AENL ) /R R B4 5 4 i L MPs IR, (8] 13d SR T % BRFNR 5 2L R 4
FHJG , BRI SRR A 77 A 1 K MPs BB, A i BRI IR R B8R4 >PLA/PBS W45 >PLA .
S5 —3, 6B FE T SRR P2 A B — 0k MPs B T 5 i sOG IS0 T & — 30, (HAE%L
i E B ERTIRY 24 h 5774 0 7k MPs B0, PLA/PBAT #RI4%0 IR 24 h 7= A= il — Yk MPs Bl
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Fig.13 Type (from outside to inside: hydrophobic thick, hydrophobic thin, hydrophilic; PLA/PBAT plastic bag, PLA/PBS
straw, PLA straw) and number of secondary MPs produced by (a) (c) non-woven fabric, (b) (d) plastic bag/plastic straw
after light re-shaking

Kl 14 B8 T 6 FARFEIZEEY PLA R dh 706 IEANIR 5 3L AR A 7 42 3K MPs fREAR 23 A 1§ L. 1]
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Fig.14 Particle size distribution of secondary MPs produced by (a) non-woven fabric and (b) plastic bags/plastic
straws after light re-shaking
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SEREFHLE ) (AL RE RS, 3 AN [R) 2R 80 (% SR 4% /3 BHIZ A8 7 A Uk MPs RLAR, MA/INEI R AR
WH: PLA 45 (6.92 um) <PLA/PBS "% %% (8.62 um)<PLA/PBAT ¥ 8} 4%(9.05 um) . #H1L TOGIR 24 h )5
FRORE S, ZECIR ML 7 B0 L RIVE TR, 3 i S A%/ B R 0 A5 0 S SR AR 400/, A6 R ) B 74 il —
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3 458 (Conclusion)

(1) KEEEH, PLA B &h & 24 h 5 80 a] 7= A K fe Ik MPs 6% slB0RE, HJG 25 45 FF B8 7% (1)
MPs i 376 15 T 9 R4S R, 3X AT RE R O TC 95 A 27 4E 4L R, ) L5 . PLA/PBAT ¥ R} 48 |
PLA/PBS W45 7= A i) ¥k MPs £t K T PLA WEAF, 2B PLA Hr s in ) Ho il 4y Jo v] BE 2 sl — ik
MPs FIREIR.

(2)FERLB J1 B9/E R, B PLA R =42 10 0k MPs B8 T8 B 4, RIEHLBN
R R RE A =2 K MIPs (1) 3 22 P i 12

() Ab)a, FrA SRk AL 1 Uk MPs %5 i 45 Fifi 2 o (8] 9 48 B8 1 38 i, g 7K ()R ) T8 25 4 F
PLA/PBAT ¥R} 7 A= Yk MPs [ 50t fix 22 . Fifi 45 ' HE S 8] () 28 4K, 90 4% /80 B W 457 7= A6 1) IR
MPs ki A5 2 #id/)N, HBURCIR — YK MPs (7 FLiZ2 8T T .

(4) YCRFIALIE N 7 B 2L [FIVE L, BEINHESN T PLA B b 7745 Ik MPs B9 AT B, 8 B 6 IR 8 k)
il AT BEARARESS , 5 AENLAT I VE R B4 5 40 i i MPs R
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