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Morphology and distribution characterization of microplastic in
sediments of Jinshan Lake

WANG Changyuan LIU Xin MA Qiangian XING Shuyu

YUAN Lubin ZHOU Xiaohong ™
(School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang, 212013, China)

Abstract Microplastics (MPs), as a new type of environmental pollutant, has received widespread
attention owing to their potential risks to the natural environment. Sediments are the "sinks" for MPs
in freshwater lake ecosystems and the distribution characteristics of MPs were affected by multiple
factors of natural and human. In this paper, total 10 sampling sites from the Jinshan lake of Zhenjiang
city were selected and surface sediments were sampled both January (winter) and July (summer) of
2019, respectively. In addition, MPs in sediment samples were classified using metallographic

microscopy, and their microplastic polymer and surface characteristics were identified and analyzed
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using Raman spectroscopy and scanning electron microscopy, respectively, in order to determine the
morphology and distribution characterization of MPs in sediments of Jinshan Lake. Results showed
that the average abundance of microplastics was 1368 n-kg ' in the winter and 1112 n-kg "' in the
summer. Fibrous microplastics were the predominant MPs, which accounted for the higher
proportion of 70.5% and 57.3% in winter and summer, respectively. In addition, the colors of
microplastics in winter sediments were transparent (29.50%), black (25.90%), blue (24.10%), white
(9.71%), green (5.76%) and red (5.04%), respectively. The proportion of microplastics colors in
summer sediments were blue (22.81%), black (21.05%), green (18.13%), transparent (18.13%), white
(14.33%) and red (5.56%). Small-sized particles (<I mm) were the predominant size, with the
percentage of 71.22% and 64.62% in winter and summer respectively. Polyethylene terephthalate
(PET) and polyethylene (PE) were the two main polymer types in this study. PET and PE accounted
for 29.86% and 21.94% in winter, whereas, PET accounted for 33.04% and PE accounted for 22.81%
in summer. The surface of microplastics in both seasons was rough, torn and porous.

Keywords season, sediment, microplastic, lake.
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1 M5 )7 (Materials and methods)

1.1 5T IXHELL

A8 X IRAS TV 95048 BV T 4 LU, 32 X U S 3R Wi i =, 30 14.8—15.3 C, P8
AEREK R K 1044.6 mm™>!.

4119 (32°13'4.652"—32°14'35.79"N , 119°25'5.711"—119°29'48.049"E ) v T VL. /& FEVT. T N,
S AR PE T K 2y 4 km, REALTELZY 2 km, BIYA KA ALY 8.8 km?, FF R VL3 it b = K rp BT o T AR
2y 80% LA 1122, SRV T fie A A SOULIA T AN E 2 0% B K AR, HOR BV 41l Al JERE L =il 4
Ji S DX A AZ U BT 230, A2 509 SRy ) IR 7K AR, 1987 AR TF3d T 42 4 1 5 R VT A 5 DT =, 5 | A i 1]
WAL G KA 4 1L, I 28 2 7T e e 30U 7K (R 24 VT, DT S B 45 LU I A S g ] 45 90,
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Fig.1 Sampling sites of Jinshan Lake

K B AE AR IR, 7E 2019 48 1 H (&ZR) M1 7 H (EZ) RN 10 DR ERZ
DU REdh, B AR AR 3 A PATHE, 5 R — R AR il FE MR AT, A M1 S22 FF AR i 7E 45 °C /Y
HERE b WERE L 3 5 mm 5, JF AR A GLAF, DRAFTE TIRALAE A, T T AR i i A 3.

1.3 R

SR FH 28 B 0 B AR OB Th SRS 1 58 S0 g DUBWIAE i (T3 7 B 31— A T R
H, A 500 mL AE A AL, T AU B AR BERE 2 min, BRI A S TR A T 4R
JEEEL, AR ILAE TS S, IF 0 24 h, SE0F B ACRR S B 58 42, B R IMOBRL 58 28 PR e H i e . Bl
J5 B B R B 5y — A T R HEIE T, DR LETR AR A TORRY) o AR R AR A T R, EAT R
e HEAT b A [ 0 20 BROR S 8 T AR A Sy s B A BILBT Y T8, 7R IR _EIE MM 30% my3d
AALEIR W, SR 5 AR YA RO 7 %5 B, 78 45 °C pyk i rom A 48 h. F A LB i )5, 18 @50 mmx
0.45 pm BERRETYE R XS b WA T EL s ik U8, P uB S TR SR ML b DR AE, LA S5 200 OB A e
1.4 SRl 45

S 1 42 A . 4455 (CX40M, Ningbo Sunny, China) 7E i K 50—100 £ i 3 K {1 IMSA-2000 X g
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FOBAR M ROBRE &, LU ORI S BUER A 0 3], I ELARE o 0 i LB AT O R R & W S5 AL Y
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2 25 E 54718 (Results and discussion)

2.1 BRI ZET 525 Ao A

P &2 AT, A LU BT A s A 2 2 U AR X R I ) T O Rk, B R AR b O R S VL
720—2440 n-kg” T EICY, F 5 B R 1368 n-kg ™!, & ZEN Ky 600 — 2280 n-kg™!, FHF Ny
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Fig.2 Winter and summer microplastics abundance in Jinshan Lake basin
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S3 Fl ST SR AE AL TR I R 2 B - Y RN & Z > 2, R s L W3R B - Z>20 2 g vl )
Wr, 4111151 70% VIR AE 2 2=kl F B ms = T AR, XS H FEWNRERKEA —E MR FRE
HH, R W 70 il B Gk T DA it b 2 B8 S 00 YA DO AR A, DA T Y TR A v R = R T R L

bR 7225, DI OB R E A () A LR R B 3 1 25 F (P<0.01). & A W5 2 W,
TAL G AT A5 PR BT O R T2 B 5 NI 2 A DR R S UTRH OGP0 3T, NI Sl M B b IX AR A i
™ EE A BRI YL Gn bt o R RN U e N | RS R e ) B A v L AR T e
N 9% 5 | S A S S o T 2 S 25 7 AR T 22 A RO e GO G L A T s, AR SR BT
TR 2 44 KU DX 5 | R e i s, JUHOR B 2, o (A3 25 76 4 LU /K S8 e & 3035 3, B 1 Skl
()75 S JRURSE . LU, 38T R SR R L VR G A B, B S BB BE T MR TR DA R B b
2 T4 D s A YA A= 2 R
2.2 THIBEHAIE A A R

& 1R ZUORYHIB R POBE L FEZ 50 R 4 28 A4k BoRoiR L w8 R R AEBOR (& 3). B 2
DU IR, 2R 4RIR OB HE 57.3%, HUOR#E 1R (26.3%) . BURCIR (11.1%) A BOIR (5.3%) 5
K EPLR YRR, R 4RO R G HE 70.5%, HOR R AR (16.2%)  URLHR (7.9% ) A BEOIR
(5.4%) . 2 PGB RUEAR &7 LIS R IR« A HRARSHE Fr RS FORCR S BOIR, R A A~ Z=5 4210
WA SO R 25 4038 DL AR 4R R 3, 1X 5 Malla-Pradhan %512 76 2% FC DT 5 57 25 R 2K
L. AW R, 4RI EA KA e m AR, PR e A= 4 5 5 B 3 A L3R 1, T BRI 27 4R 0
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Fig.3 Percentage of microplastics shape in water bodies in different seasons in Jinshan Lake

2.3 OB B FIRLAR S0 A AR

S TR 3L 6 FhEEOBRL, Horh 2L W6, SIS OO A 4(a) 2
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HER] RE R A H M AN 5 iR F B 2R . ©AT WESE R W, AEC IR AR T T BRE h O R 5 e A= AL, 548
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Fig.4 Relative proportion of microplastics in summer and winter sediment sediments on the surface of Jinshan Lake
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O RHE FORAR W] 43 <05, 0.5—1, 1—2, 2—3, 3—4, 4—5 mm 3t 6 G 41 4(b) FR,
G LT AR W A B 2 S A 4 R R4 DR AR B 1S 0 T D/, X 5 ) B 717, =K 2R Y SRR ST A R —
. <0.5 mm GCERE Y R B Ry, A B 2000 o RO R AR 1 46.40% FIT 40.94%, X 5 AT 4 R
BX, 4n 38 BH WA 1 <0.5 mm KL AR A S EERE>T70%04, W LU AN e 50 O AR 0 R A2 <0.5 mm ) GLEERL 43
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AL, K<l mm BYFOEREE SCREDINRST B ROB RS, $2 IR IE, 4 Z2<1 mm(71.22%) BT8R b
POl T 2 2= (64.62%) , 2 BIFE IS 22795 A/ N RO IODRE & 2003, 3 n] 58 55 4 Ll i K 67 42,
DL RT3 A KR <1 mm A RO R G R EOL A OC. IR CUESE, /NS RO R i L s ) S A
AIBEH T 15 K AL 31X /N RO I SR A T AR G 1 22 BR T b Ab, /N RS A L AT e 2 R RS Y
FURLZE S AU . S A AR ) S5 T e A R LRIt BT LY. |l T/ RO R LA R A L
FFH, BT PREE T i 4 8 B8 S5 HOU R AT, TR B X A TR MUK, 2 ok A A
PIBEITAE B W EE IR ER, DA™ A A W R PRS0 B0~ O, IR 20 NSl et il e 3. i TR/ RGT Y
T RPRI AR /N, TR A (R 3 /N R SR B 25 ) — BT 2K b, TR A4 A 100, AL e, DA v
BNRST AR RHE IR AR B R G b BA R TR A S XU
2.4 AR R A YR KR TIE AN

FIRHL 2 E TSSO RO R o R AT RIS & 2R, 4 L DT BRI 6 R R & 2, 430l
1 & 2 Hi (polyethylene PE) . 2 ik i2 [ ( polycarbonate PC) . X} 7 — B iR £ — ¥ fig ( polyethylene
terephthalate PET) . RN/ (polypropylene PP) . 7 £, /% (polystyrene PS) Fl1 2R 54 £ 4 (polyvinyl chloride
PVC). 4 L1114 B W =TT U RL R G W 2 B AL, &R TTR I PET i IE#(29.86%) , Hik
9 PE(21.94%) . PS(20.14%) . PP(16.91%) . PC(6.12%) Fll PVC(5.04%), H Z={{fi¥) PET. PE. PP, PS,
PC. PVC 5 H 350 33.04%. 22.81%. 19.01%. 15.50%. 5.26% F1 4.39%, & Hbdx /L) 4 PC Fl PVC. LA
R R A WL R A Y2 AL, Hodh, PE R H TR MR . N 2k 45 PC EZORIE T
FUMARL FRZEFIEAD Tolk A&, PET J& 25 2 5 UL A0 40 43, LT LASE 2k Y % 242 AR 2k A v, 3T
AEJE WA VLAY PET f 88kt o5 oA v i 22 R [R5 PP 2 filshe | By 4 AR TR 00 200t 1Y) 32 2 A )
PS F1 PVC W3 & H TG0k ATl B A9, d ot T 400 4 L AR vh (O kT e vl e 32 2R U8 T3k
WK . AL IH 0 BLAE, 764 5 Y058 v Rk — 2038 W 05 Sk 44 e 455 (0 485 2R I /s 4 L AR
Vb R R IR ORLRS . AL TR SR, SR B T KR S DT 2 By, R T TR
FEBE B2 AR (& 5).

B 5 YUY b MR B SRR R
(a. )& EFR | EOTAERPIR R (o 2L RMIERER IR A
Fig.5 Physical topography of microplastics in sediments

(a, b) green fragment,blue fiber microplastic micrographs; (c, d) porous,torn microplastic scanning electron microscopy photos

3 %515 (Conclusion)

(1) 4 1T RR Y H el B A ZR X E 00 ok 1368 nokg ™! Al 1112 n-kg ™!, B R UL H
TR S T AR,
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(2) & AU h SRR T AR AL G LR 4R . B Rtk L F0RLIR AR, b 27 4R i e e
A ZPIRY 5t s, 058 57.3% F1 70.5%.

(3) & 12 Z= U AR ) B B L B 62 40 391 R 3B B (29.50% )« 2R 6,(25.90% ) | #5 (0.(24.10%) . H {1
(9.71%) | Zx {8 (5.76%) FNLLEA.(5.04%) 5 B Z=UTAR Y TIOERL S0 €4 53 51 Ry B €8.(22.81%) . FE£4.(21.05%)
2(1,(18.13%) . iEWH (18.13%) . H(1(14.33%) FIZL{1(5.56%).

(4) 4 1914 23R B Z DR s S Rk LA /N R SH (<1 mm) SOBERE R 2, o 40 3R 71.22% il
64.62%.

(5) & Z=F K Z= 4 DT h i s B R G W) 25 803 L PET Ml PE O &, & =T o PET A1
PE 73l i EEL 1) 29.86% Fil 21.94%; H Z=DIFYI 4B KL PET F1 PE 42351 /5 S8 33.04% 1 22.81%.

(6) ZE Wi Z= 4 11 DU T OB R AR 3R EDRRS . Z2FL . R S 0L
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