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Occurrence Characteristics-and Quality Estlmatlon of Mlcroplastlcs in Df'amage

Ditches in Hetao Irrigation Dlstrlct of Inner Mongolla' LV

WANG Zhi- chao 3 YANG Fan', YANG/ Wenf,hudn , LI Wei-ping'* YANG Jian® yln ¥ QIN Yi- mlng , LI He

(1."School of Enérgy and Environment ,#Tnnér” Mongtlia, Unlversny of Science apd Technology, Baotou 014010, Chlna 2 Ind¥t
Mongolia Irngatlon and Drainage Development Center Hohhot 010020, China) ¢ ) ' ) P
Abstract ; MlLI‘Opldstl(, pollution due to land r}moff hag gained increasing attention assit is elosely associated with human beings. In this
studyy we analyzed the occurrence characteristigs of ml(‘ropla@tlcs in ‘drainage channel and main drainage channel in Hetao irrigation
distridt of' Innér MMongolialand estimated its quality: Thmug}_l__.-ﬁeld sampling, the density separation of suspension method and
micrscope observation, Fourier infrared spectrum meastirement, and proportional flow method, the abundance distribution, shape,
color, particle size, and chemical composition of microplastics in the water body and sediment of the drainage channel and main
drainage channel in the Hetao irrigation district were identified. The mass of microplastics transported in the main drainage channel was
also estimated. The results showed that the value range of microplastic abundance in the water body of the drainage channel and the
main drainage channel in Hetao irrigation district was 2 880-11 200 n-m ™, and the value range of microplastic abundance in the
sediment was 100-292 n-kg™'. Fiber was the most common microplastic form, occupying 34. 98% -70. 39% and 42.24% -58. 56% in
the water and sediment, respectively. The color of microplastics was mainly transparent, which occupied 46.43% -61.51% and
40.41% -57.44% in the water and sediment, respectively. The largest particle size of microplastics was < 0.5 mm, accounting for
46.43% -61.51% and 43.27% -54. 79% in the water and sediment microplastics, respectively. It was concluded that polyethylene was
the most common type (43% ), followed by polystyrene (34% ) and polypropylene (16% ) using Fourier infrared spectroscopy. It was
estimated that the main drainage channel in the Hetao irrigation district could transport 116. 06 kg of microplastics into Lake Ulansuhai
every day, and a serious microplastic pollution effect was generated due to the accumulation of microplastics in Lake Wulangsuhai. This
study can provide reference for the pollution of microplastics in Hetao irrigation district of Inner Mongolia.

Key words : Hetao irrigation district in Inner Mongolia; microplastics; surface water; sediment; quality of emissions

THOPELESE K PR 20 5 AN RS i s it AEY EMke e O, OBk A B & K EA B
E‘ciﬂkifﬁ%ﬁiﬁ%ﬁiéﬁ*ﬁﬁld\% 5 mm EERLEF  ARE T, (RS TR L R TR R A i IR 2 ) W
d PRk E R ENANE AR RN, Rk R OKPMANE R A E SR EA A EY
O oA Tl i W WA S B AR ————— ‘

H R A A R R B O K gz%gﬁq Qg?g;;@?;@ﬁﬁgg?ﬁ H (2019BS05004,

BRI T ORI B . OBk — B A AN Lk b o LSt S
e 2 i K f 3 AE A 5 T, ORS00 (RO15VRCOA04) ; PR FIADCTE LB
: ’ NJZY19132

Ttk W31 02 Ko WSSy R, X RS LB (1988 ~) B Wik T, SRS 1 b K 3R
i‘t{':r eyl 54 BB E | E-mail ; wze5658@ 126. com

A=) BEAG5, HE ZE N ARGE , O 1R Sh MR N R AT {5 #, E-mail jlop@ 163. com



10 44 FREHAE . NS XCHEK A R Rk S i Al 3 4591

JR s e AR S T I, R R R 49 i T
At SRR AL YRR, B EA IR, kT
PR IR AR, PR M EAETE N AR
P BT, BN A S T RO R B 5T 4 KRR o
LT D TR ORI A AT
Bl ve A B 5 X A S 8 SE 2. MR 4 Tsang
SEUURAR SR AR AR SCHF AT, B R R R 1
K AR SR = B 8 HE 455 57 5 K 17K 100 0004
Zhao %1 %6 3 [ 4 VT AR 11 36 2 7K P (o Rt i)
T S HN A 56 BE S BT 2 B, KT A 1 R 2K R
R E B A4 137 n-m B T B N W
LR ARG 3 26, SR, B A IR R W e
TR 70% ~ 80% #5238 o Fl ML AR Wi 51 A Y, A
TROEARL AT DAZE 18 Bk AR I 990 RO PRI AT
FEEEAL WG T i b A28 38 mP B SEORE (9 A S F 9 T A2
BRI A AL E T RO R B K 335
PR RIS AR 2 | FLA GBI IT 5 % ff 7
HIIEY TP O B B 2 A AN ST T T G

Tt AR I P O R B A R AR fFiFﬁé‘ﬂz% M

Bt s |,

/o R A R 3 g
B PE S A YIRS Lt e
FEMEX P 45 B KA A S 0 RS

108“’3 It T "%%‘?@{%%Fﬁﬁmﬂ%ﬂk/\ﬁu
W) B A gt 7 W Eia?ﬂéfél:tﬂ;ﬁ%ﬁ%ﬁﬁf

s ;iw’ﬁit%%ﬂlﬂwﬂﬂmjt¥i’3$r“{EEL
19 600/ kg ™17 i - 4 o 2 O RL 22 KU R
RV AT ERE X HEK R G0, dE & B X

41°200
N

ZHTFART

FIIHF £

(éﬁi >

SEFALT AL

et
P M[HE AR TR

Sl S AL HE I A SRR, IR
oA T A AR I8 KR B R Je LR |, 7
TSR DX B T 805 e ). A9 LA 5t T 45
T DX RS2 S A R ol 5 o, T SR T X HEK 3
TSR AT R AE 43 B, X B 0] 3 L o M 753 S o
F Ay = 8 R B DX AR R ) VA B AT R A 4R
FHEEE L.

1 #B57EE

1.1 W XM

PRS2 VTS HE X A T P B2 T IR X P, T
FEl e E I T AR B R AOTE X, T 2019 4 9 H AT
BE W TR A4 SR 2 R 2R R R (#£92200
mm) ,AERJFEK /N 150 mm) ZERE 520, {TE{E
XA R G0 ik A 8 L 991 km %
ﬁﬁﬁ%ﬁwlmWJﬁmmgﬁuﬁamgﬁn
gm%mfmﬁ@%VJim:Lﬁﬁ%ﬁ%iuz
HAUAHET A &, Tl 12 & éj\ﬂF/} 4% il
137 4% ,+kﬂ%m£ﬁuns m%@%&
206 km , JE i Bﬂfzﬂ( ﬁ”uk%nMﬁHﬁﬂdﬁLﬁM
ﬁn%@gwﬁmﬁ@tm$mmﬁmhmﬂ%
Aﬁ@%f@&mﬂgﬁmmww_mf%% %

YN+ RS 7
1.2 FERREE 4
WP ERE X = A-EHET KRR KR, 435

AbTFERE X Y L3 | P BT, HKR IR BRI
DA HTR K SM AT R 6 15 K A Tl K &5, BoAY
PR MRS = TOR-EHE T bl T i

A AT
EHFFART

I T

HF
MERE___ i EA

40°50"° TR~
; &
40307 = F 15
;.’ , /‘ e I *?.‘i‘:
HEF
o ,0 —
V (R
0 40 km o ’ﬁ}.ﬁ"?ﬁf
AL X
1 1 1 1 1 1 1 1 1 1 1 1
107200 107°20" 107°40" 108°00" 108220 108240 109°00° E

E1 AEERBHERTE

Fig. 1 Sampling sites in Hetao irrigation district



4592 ® O

B 41 %

L
&

A EHETAb 43 )35 B BURE (UL ~ U3 U4 ~ U6 Fi
U7 ~U9); 75 ZEBHET e T X S R0 A
1A BRORE S5 (U100 ~ U12) , BRI 1. SRk TAE
2019 4F 8 H 347, FE M A FE KA S Je TR
B BORE R Fh R 0 2 50 i, FH A TR 1 4 3% g ot
U I S 56 K 6 FE EA T T Uk IBUKARE IS , B FR
Wi 48 wm AN B ), 4l K Pk O LAY % B
Yy, TRABURE SR 721 150 em Ak, BUKTE R 20 em
IKFE 20 L, 52516 R AR S 58 5 e il 3 10 4[] 52 55
AR O 5 R A A5 b AN 45 4 R T 2 BT AR
FESh, THBUK S T RERZE 10 em TURWIEE G UL
FRYIRE S 25 A SR 3 0 48 % B 5 i ] 523
B ORI RE S AR BR AR R A R0 DL 52 55 2% o 5
J& , ETREEAL H AR AN EORE SR 3 4
AT HURE.
1.3 (ko B S

IKFELZ 500 H AN AT 38 J5 , 25 BT KK
07 B 41 1 P 0 R 3 T L 2 R — R U B T
300 mL TR, INA — 2 KB 30% H,0, %,

BT 45°C | 150 - min " B4R 3 IR A 24 b Dl

FEAFT A R JE L2 . 1 3 B 2
(GF/(F; 47 miit; 0,45 wm FL1E) AHAFICT . ik
R T TR L A 80 1 Al D 2 221

R R IR B, 1E50°C UG ML A 1R IR T e

BT UL ) a L~

SRR E T0°C F TR 24 b BT JERE
ASSKAES I 000 g5 R FE. K5 RE SRS A T 1 3%
SRR N 30% H,0, JEAT I A WL KRR S
FRRAETOC T T4 24 h BEE™ . HAAM B
(1.2 g-L7") #EATPRIE B EIEWTTRE 24 h, I BHS
YT PERY (GF/F; 47 mm; 0.7 um fL12) 1T E
253 k. B, PR IELRAE 40°C T 14 24 h e kAT
. RO BRI FH v S A B T R AN I 25 A ot ) 58
P, 3k 25 2k T B 2 TR AR R L 1) B 0 A U
eJi , AR IR A A, 76 40°C N HEK T4, 72
AT
1.4 ORI

K FHSEAR BAMEE (M165FC, B8, 5 [ ) Ot
LI AR W MBS (BLAK L 3, O1.S4000 ) 45 5E T 88 B Y
FHE B R MBI |, 31K Nano Measuer 1. 2
BG5S OB A 2 B 1 R RO R =
LAY BN - m =, TURL T4 5 T i 98 R = B A
FR BT Fen kg ™) P02 SRR AR LU R K — Y
KEEIE X T AN 1Y BURLSOR A2 /N T 500 um 1
TRPAARE, SR A8 BL 2T AR (RXT, 51 ) X ik
SARHIURE UEAT B4R . ARSI A v, e A

i

-
=

o PO T VA VL o 5, 808
IR U YR S IR 7 T . S0 e 35
SRBERRT 4, LA D25 SR 9 SRR X 5 3
RGP R
1.5 AHETHOR B A5 R

A DTIE R, 52 MO8 S5 D M, T
HE BR8P AR ] 936 1043 A5 BEAE , b 42 2
TKAR (0 ~ 20 em ) H = i (1 245 4y G J22 Kk 00
FRE 4 452 BIFEJE 20 om KPR e SO 1 7k
PRGOS 80% . (T30 2ok L 91 ok k8 5400
5 DR T OB RH TR ™ B BT o ) —
TS ) K AL IR R AE 52 4 R K VR () S 25
[ AK T (H, ) 2 WAEh L B B (H,) [ (1) 15
WIHL BRI (H,) S (Q,) Wy BEN Ay S F i1
HCAA R (Q,) [2(2) 15 B Roimt o e B T
FIZKVR I AL BT (M, ) BDH Fe R R 0,)
53R JE K AR R P OB B M) 2 B
(3) 15 DT A d(24 1) i 28T 2 DXL HECT )
SR BT M, ) T R 2K B T i
(M) SR BTRE R (4) ). ABFTERPE K
VR H, 9 042 i SRR PR VR AHET i Mt
MK S B L BBURE 15 1 ROKTR H, T 266
m\;;aﬁﬁii,ifi Q. H3L12 m'es™' LLONEHH
1.25. -

22
Z>
= Y

H, = H/H, (1)
Qh = Qz X Hl) (2)
Ml) = Qh X M (3)
M, = M, x 7 x24 x 3600 (4)

FivaE] ’Hq;BXﬂ(‘fﬁT%E(m) 3 H,{E‘[{ﬁiﬁéﬁ(m) ; Hy 54
BIGREE s Q,: MHET W& (m® -s™) 5 Q,: LLBT &L
(ms™") 5 T WHIREG M, OBRE TR (g).
OB RHE 2545 5, B TR0 o 22 57 48
R, ELUF P OB R R 5 B o e S FR A 7 1250k
FEERH T it SO SO 2o 7 AR AR i ik ]
B DX AR T 3R 2 K A AL AR AR A O Y o
(M) 2R FT ARG ZE , BOK P15 v ik 20 1Y
SFEPERE 1,04 g-em AR EHET R BAKIKBOEE
(i B 01 BRI R 14 R B O R 90 e 1
BARESFEA T R BHEmE  E
Rt oy Hovp w7 A BOR SO OB (GE Rk S AR 27
2 ) 7 BT T WAL R 5 B IR, 2 IR E
AW Y, FE AR TR BR AR B3R LUB IR I+ 1
FEHTR(S) 15 S AR 2 R A £
HRL(6) 1. AWF5TAELF 4R 08 B H AR BUZ
SRHRRLAE X ] -2, IR AT 0. 1, £F4EIR
TR IS A AP 2242 (10 um) L 3R )2



10 #4

FREHAE . NS XCHEK A R Rk S i Al 3

4593

KA A AR FR N AR 21 AERCIR SR B (M) FIET
AEROIRIRHY BT (M) KR BT (M) TR K
PR

M, =%1TR3><1.04><01 (5)
M, = wR’L x 1. 04 (6)
M =M, +M, (7)

Ao, M AR ARIRBOE R TR (g) 5 M, S 4EIR
WOBEH BT (g) 5 R: AL ARIRBUB RS (em) 5
o JEARIA T L 27 4EAR GBI K (em )
M ZRJZARMA LR N R R (g) -

2 ZR5iTie

2.1 SHETREERAF R S A 25

TSI X A5 HE KA K AR AT R A7
OB AE (B 2) KA 3 £ B2 (B D (14 310 +
3571) nem ™, H/NH2880 n-m T (U10) , B kN
11200 nem ™ (U12). 5[5 P4 ShHofi Bl o 7 0
VLRI 2 (AT, J0 2 T8 DX o )
BEEART o EAC (72 1) 55 Fa 2(8) i, 0 il
— K T AR B HEK 138 ElﬂE#ﬁ?ﬁ%f}&ﬂﬁ’ﬁé
B B B T R 5 (P <0. 05, H Y, S hiALE
HET RS o R ?)‘iﬁ%ﬂzéjﬁ*ﬂrirﬁé}guﬁﬁﬁﬁi@%
7/24% 1 21. 72%: 40. 28% F 45.37%.119.20% FI

50.33%1 63./899% il 288:89% . 7 i £~ UGN 57

— R BOERE Sk PR e T A IR, 4 T 4
SE A G A Y HET T K 3
YERTT , A2 T AN e K M bRl B, S5
HET R UK A P i el B R iR A R A i
BT UER A HET AR W HE R ) £ R
e AT B A IR R RSt AR KB 2K
T A B HE T B0 HE T, 7 A B K T R TS
Jel20T D) SR R G e I L B K BT M 4
TUFCEREE R (U12) /2 BIFE(UL0) A 2. 88 1. MAIA]
2(a) W] LA & B, £ HE T bl (US) o0 kL E
[(6620 +1557)n-m ™ ] @& T FUFFEEAE] (4540 +

1230)n-m ™ ], LB S K I0-EHET Hh it A 55
ST APAE  FE AR W S, A M A
RS A1 Tl ek 0 15 e, S0 B 32300
WA O 2 (L 3 .

LA HIK T TR P OB R -2
EAE N (229 +42) n-kgf1 , B /P 5 100 n-kg7l
(U10) ,fe KM 292 n-kg ™' (U3) , 5 HAh b AR
WU SO A A L AR A T o S A (2%
D). R b, S HET UUR i OB B S T
FHET EHET AT, B3O T = T
W HET KGR AR T RO RO BLRL s Thi-EHE
Tl US A 0RUY B A R B 86 [ (289 +52)
nekg ™ ] B US K FR RO A g 5 o g
RT3, 55 I 2(b) T A e TR b OB R
FHEEIRAR A HE TR, BE 5 Ak B (UL0Y TR
PO e AT SRR A P IR /IN Y [ (00 £ 22)
nkg ™RIBS 1 ~7 HEF K RAD A S
T BT kB B b, S BOR TR A
TROBRHQUTRE , A KOO eI TTA B
e [0 1 A SRR U R (R
FEGE AR AT OB e (2 DA, Bk
PR L AR T A GRS, e K TR it
R A e
PO A 1 T 9 SR R e 2
T LA B, 5 1) HE T AR IR Ak i S i
PAHBIMALE A —HET b PR
PO 2 TR /N, 37 710, K P o O
SYARTTRESE BRSNS Y G A% 1 KSR B I A
NHIHFH TR B EEK; TR
RSO K PR b TRV ARZS B TR
ZHEATUR B AR, S8 R,
FEE S TR,

2.2 AHETHOBR IISNE R

SO DA T3 Y BRI 25 R T, /A
R B4 S 3 3ok WOV 3 e S W
HET R ORI A5 300 0 £ B T AR X3

F1 ERMNTRMEBNFE, EEXBRHE

Table I ~ Abundance, main types, and sizes of microplastics in rivers of China and abroad
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