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Distribution Characteristics and Risk Assessment of Microplastics in Water of Different
Functional Parks in Guilin | w» / i gl
LI Pejerliag , WU Li*', HUANG Fei-fei' , LIN Caifxid"}, SHU Nfagfhua® , ZHANG Qian' "'} » . o
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Abstraet; The water environment capacity of urban parks is,-s'fﬁalfd, and theit’ self-purification ability is poor. ‘They'are(also more likely o be affected by microplastics (MPs) ,

v 1 ]
A

-

which cause ar imbalance of the water micro-ecosystemn. Based on the furietional chracteristics of parks (comprehensive park, community park, and ecological park ), this
study ﬁ"nnvesliggted the distribution feharacteristics of MPs i the waier of __Gml-m patks-through spot sampling, microscopic observation, and Fourier transform infrared
spectroscopy. I,n.additi;n, the pollution risk index and thespollution load index Wete used 1o evaluate the pollution risk of MPs. The results showed that the abundances of MPs
in the park sinface water anid sediments ranged from 104. 67-674. 44 n+m > and 95. 57-877.78 n-kg ™", respectively. There were four main shape types of MPs; fragments,
fibers, films, and particles. MPs were dominated by fragments and fibers with small sizes ( <1 mm). The polymers of MPs were polyethylene and polyethylene terephthalate.
There were significant differences in the abundance of MPs in the water of different functional parks, and the abundance of MPs in comprehensive parks was the highest. The
abundance of MPs in park water was closely related to the function of the park and the number of people entering the park. The pollution risk of MPs in the surface water of
Guilin parks was low, whereas the pollution risk of MPs in sediments was relatively high. The results of this study indicated that tourism was an important source of MPs
pollution in the water of Guilin City parks. The pollution risk of MPs in the water of Guilin City parks was mild. However, the pollution risk of MPs accumulated in small
freshwater waters of urban parks requires continued attention.

Key words: microplastics; surface water; sediments; urban park; distribution characteristics; risk assessment
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Fig. 1 Schematic diagram of sampling points in Guilin Park
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Table 1 Types and characteristics of parks in Guilin

P KRR WS RS

S1 PR IX

S2 [LIIPNT] 42 A SRR AR RO B Sy — A, 7006 AL U0 2 U W 5 SR % [ s 45 A i A 18t = 8 e

$3 ERARE TR W ah

s4 A bl

S5 BB /NG| . , o e o e

<% WAL N , A B B AN AR 55 4, SRy — 2 A X Y PN R AT T R H R R IR 3 3 R
Ak X #Y :

e 55 W)Y i
s7 el i el
S8 5 A AT Eﬁ~%%ﬁﬂ%M%%%ﬂ%tﬁ%ﬁﬁ%@ﬁ%ﬁ%%ﬁﬂ%\i%mﬂﬁ

30




2064 EZN

i

oo 44 %

1.2 FEACREE

2021 4 E BRAE T R IZAKMUTR Y R RE 5, 55
AR 3 DN R RAE RUREE 3 AR SR
S GPS ¥4) 43 A s . T 10 L AR AR Ik 4
FZK, U 5 3k 50 L YR Z KK UGE i 75
o ARG R0 3 3 2, FH 25 K ek O I K
A TETH L R v e BIME R L S A rh 3
JETE ACIREE FIRAE. i T B AR A BT 4, il ik
2 B UCRFERTER 23 FH 25 85 7K s 52 wh st AS 455 4 i
W FNES B AR AR AR U 259U 1 kg JIE
JEUTRRY) PR AR T 4 L F /K nh e SR 5% 28
J5 57 A PR IERE SO B0 T RAELS T R R AT
1.3 M s b

T 0] 5246 2 0 2 KA B ARl &2
YRS, PRk (10 x ) #0120 o
B8 A T LUOBLEE R 14 S DR H T B R LY
BRI L A BESE AL 0. 45 wm SRR %
B TOK i FE RS 501 000 mL B4R, 1A 200 mL
309% 3 LA, 7E I R AL 24 h A 800! mL 1

%ﬂaﬂ%%ﬂ]{»ﬁ{@z(%@fﬁl 2 grem ) ﬁﬁﬁ?ﬂ‘%‘-“

BEh Ll&c%Lz%mFLo 45 pm RN ﬁfﬁ%ﬁ
Wjéﬂﬂﬁ/;ﬁﬂ%ﬁﬂﬁf%PﬂMJ (2 g At

DUBUIRE SRR R BRIk | T UL A
G0 T L 1 25 . IR 50 & 4
ik ﬂﬂ)v’f@%ﬂﬂﬁ%ft%ﬁ](%ﬁ(ﬁf“ﬁ -t 2;
g-cm” )%%EM h 5 EIE W 2 5 A — /\Fﬁﬂ
HhORRE R 3 R 3 I Y LTS AR,
WS NG IS 5% B 4 B B0 A I, B0 10 min R,
B IE W B AL SR G A 30% 1)t A AL S AE
60°C IS FINM% 3 ~4 d. MM S TGRSO, BRI
W, 280,45 pm 8 RSEAHUE 75 20 04 U8 B BT R 5
i, 5% b6 7, 8T 25 C A HE T+ 24 h 5 1%
SYHT.

BT 1 5 B U8 BRI T 57 4R B BB R (LEICA
S8APO ) MLELYE L I A T 2B AL, aﬁﬁ?ﬂ%’ﬁ% FIZK
EPE@M@ﬂE’JEH“%%rﬁ nem " LA A1
IR RN A “n-kg ™" (L AR e e AT
AMEIEAL ( Nicolet iN 10, Thermo Fisher, USA) X%}k
T K 1 B R IR AT o A, B LR I R B
e
1.4 RS ITAL

SR FH AR XSE FR 8 (H ) A5 ’ﬂ%ﬁiﬁﬂs
;&(PLI)%Wﬁ“xﬂi%?ﬁ/\lfﬁﬂﬂm & ik

FEPPAG 2 20 SR XS »ﬁ%@t(H)fr%/\vu?

H=>P, x8,

Kb, HRWREYRINEIEE P, WA REE S
FRRAWIE L ; S, WEARIRLIRE Y Gk T
g7, BRI  —FEWR (PET) FI5R 44 (PE) 1
S, B0 4 F0 11,

TG YL B far F BOPAR AR AR i LI

CF. = C./C,
PLI = /CF,
PLI,,_ = ./PLL, x PLIL, x --- x PLI,

K, CF, AR TS5 Y 1B € A RFE A,
TR ST B s C o Ok E I S 51, B
g LT € Mk g BRI R 57 18 5
Everaert 25 1] F #A BORUAG 3 A 7K (AR R T AR
PR BOERE B 2 4 R B ( BIOGHAE AR T30k B ) A A
TOBRLE B 22 (1, oK R R TURUY) v k) 1Y
FHEBHS 16650 n-m~* il 54070 kg7 FPLI
SRR S RS Y S 155 50 i R A
¥, PLI,, ﬁﬁﬁl:ﬁﬁ?ﬁﬁﬂmm*niﬁ%éﬁ PLI
<1 i}, ﬁDﬁﬁEﬂ?Wﬁ 1 <PLIS2! fﬁﬂéﬁ
V5% PLI >2 Hﬁﬁﬁﬂim
1.5 gl et ‘

ﬁﬁﬂ’}ifﬁ@m ?}\ﬁ: IBM SPSS Statlst10526 .G“'
AT, R Peérson *H?@%*ﬁXT/L\./\EU\ﬁ$HMK?£
RHE R AT, R B K 22 7 2 40 BT ( Orfeoway
JANOVA) X AR [ 2 Bl F) i ok = 88 1R 47 20 0, B A
B A5 R KR 0. 05 100 P RS SRAE A
AT AreGis10. 2 25l FAR R4 Origin 2018
2 1.
1.6 JEfEdl

Ry 3E G R 2 B A SRS Y TR FE RN

S A AR ELR SR RO T S 0 IR K T R SRR
fih— DB . AR B S AR 5, SR
R e e A R A S B A T A DR SIS AR
SCE AN AT FR i S I IR B TR RS

= HPOCE R R 28 IR, 25 LA RS Hh Rt

2 HFR5IHE

2.1 TR BEARRAE
2.1.1 FEFEK

T BLAE B A3 R 2 KR b i A R R R
100% . HE AR T 2 Bl 3% )2 K o Y o 28 kL 2 B R
104.67 ~674.44 n-m [ K 2(a) ]. 8 IASIE LB HY
RIZKPHIBRFERN M ERA REEZER (P
<0.05).S3 Fil S6 {32 /K B} = 1 st v F HoAth
FHRES IAF] 674 nem 1664 n-m . S3 SRR
AR e S, 3 3 AP R i ik 3 53 TN,




4 39

2RI A BRI 7] S B 2 2 Bl /K AR AR B8 20 A1 R i B XU A

2065

PRL I ol FH 9 25 3 8 P 5 v o o 1) o) it T g S 38
S3 RJZAK TR OB R B T A 3 AR AT
bel. S6 VE At IX A Pl A3, 3 2 /K A il okt 3= B
BEAIE T S3, (AL 8 55 F 73 AN A Ak X AL\ el S5 A
S7. AR & BE S6 A AL V5 K HAEHEA , X 1] g
S ES6 TR B Y B IR L R 2K T
B B 1Y & S8(104.67 nem ™), i T S8 &4
PO TN T IS R (YR B Y S 5 N o B 1 B 1
WG IR, W AR D SR R e A A
MAEZ AT KA G L.

5 [ SR P 2o i A T R AT 9 LT K A A 0
B EBEAR L (3R 2) , BEARTT A e 26 2K s B
JE I AR TR e ) | BRI g R
BB BER B WY (HE T 25 22 19 Kallavesi 9
FIER JEE ey 0 5 B S 3y 1 A 7 B 2R 59 AR
5 T B4 DU R W0 AR L T AR AL (R AR B,
FEBRTT 23 el 2 22K A A = BE AR X B8R, 3K TTT i
PR AR 22 e B 2 15 K T Bk K B 55 12 gl K

A 3 B Ry SO R AR PR i R 7K P Ei A S .
2.1.2 UL

OB St v [RIRE A Al o 1 SRt AR
Yy iR 328 ol 95,57 ~877.78 n-kg ' [ &l 2
(b)].S2 F S4 YR (IR F B 3% T S1
1S3, 35X A RESE Rl S2 1S4 F 48 el A Fh A K i
N TR R HE K AR ). 3 SEHE 7K AT ) AE AL, FH R
A0 2R RS Yy AR v B 7 VAT T R, 3 S ARk o
FEAR AT 327K it v I BRI R 45 8
TEUURY . 53R 2K G DU ], S8 AR vh i 4
BB RAK(95. 57 nekg "), EEAR T H AN . BT
WP RO R 2 5 2 BIK AR B B R . S3 4
Z 17K i ARt B 2 el AN [ VR B ) 7K 52 8 4 2
S5 S LARE , K AR I Sl AR, X B K AR IR B AN
TR TR 1 S6 F1 ST b P KK
SRR/ ORI 7 5 U AR U IR LR
Py iR Rk i R R TR o H A E’Jﬁﬁ% fi 45
(F22) BRI IR R A A BUR KT )

1200 (a) #2K 1200 (b) JLEH
1000 1000
- 800 T 800 -
g £
2 600 |- } 2600 [
H# #
400 400
200 ’_I.I ’—h m 200 m
0 ﬁl 0 |{-‘
Sl S2 S3 S4 S5 S6  §7 S8 Sl 52 S3 S4 S5 S6 s7 S8
Tk s Tk
2 ERTAERBKMARYHHMERNEE
Fig. 2 Abundance of microplastics in surface water and sediments of park waters in Guilin
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Table 2 Microplastic pollution in global lakes
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