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Total amount control of heavy metal antimony in water in Yangcheng Lake area//MIN Zhihua ( Chongging Water
Resources and Electric Engineering College, Chongqing 402160, China)

Abstract; To ensure a stable standard of antimony concentration in the drinking water source in Yangcheng Lake area, the
water environmental capacity of antimony was calculated on the basis of the monitoring data of water environment status and
the survey of pollution sources. The total quantity control scheme of antimony is also proposed. The results show that the
emission rate of antimony in the study area is 12. 38 kg/d, of which 9. 38 kg/d should be reduced with a reduction rate of

75.8% to achieve the standard limit of 0. 005 mg/L in the specific project standards for centralized drinking water sources.

The limiting value of the emission concentration of antimony is 20 wg/L in the waste water of textile, printing and dyeing
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enterprises and in the tail water of centralized sewage treatment plants.
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Bh(Sh) & Z A T H AR R AR YR
WRWERA ESE TR, SFJES Vv 2%,
P TR AR T LA — 2 AL Z A [ R
FLp BEFEELL-3 .0 43 +5 X 4 P SAEAE, HoAR
B HHBEMRNE VI OC, Hag ki KB/ MRIK A
Sb.Sb™ Sb™ AHHL Sb, KIRAKMEF B LL Sh™ Sh™
KATHL Sh (AL 4% — B JE U B IR A — 1 JE B IR ) 1)
e, SRR Z Mg, EE
FA =BG BRI L TR RSO R BEAR R
TR R Gi e RA BT ALTR 8 T4 =2 Sk 4
HNRAG I | A, L 25 45 T PO A2 Bt
B e HAL B 7E Tl B R ], S 307 3Rk
BRI 2URIE N, R Ry — R 4 BR A 0 TS g
Yo7 B ML A Y NS M EUEE e R e
AR Y1 (USEPA) FINK B (EU ) F1 4 S da il 19
Y AR AR R R AT R
TR, 0 R R T A FIE B K-TURR P iA

PR R AL HLBE ; 5K -2 K | BREE
BTG YL IR R & R R MR T AR A S 1k
2EAT R RS e 0T S EOR T Ber A e o it
3T 208 BB A5 B4 T H 4% KR BE h i
15 R BLIR N 2B T AT i . SR DG TIK
P S A R O T A M AN 2 W, 2014 4 8 A
22015 45 H, FHPE 1K U8 H e vk FE 2 U A, ™
UMK IR 4 o A, AR SO FH 38 3 b XK
Pk ) S TR T RIS, DL A BH 8 0 1 DX 36 05
GeBiiatR AR AR AR TR S, o S X B
)k s R A 4
1 HREXHER

BHZ AL T 25 M T DX AR A6, B8 M Tl X
Tl el X R B L T S oA T8 g ke S A IR K e
Z— L BB A T < DU A LK Y R A
T3, 2 I M i e A K U, LK B AR ARG &

FEATUH 2017 4R E KT BRI H (KI1735447 ) 57K FI7KGE TREH0E #5850 06 % A il i 4x (SLK2015B03)
EHE AN &R (1980—) , B ml Uz, i+, FENFKAESBEHI, E-mail :m18655952346@ 163. com
KA K A B 2018 ,38(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn - 35 -



S XA 030 T R B AR K AR 4 28 4 e Tl st
AR FHE FEAE TR fTE A A 2SS B VE
FHYEIZRPE 5820 11 km, BFALK 20 17 km, BRI ZY
119 km?® , 20 07 0 rhoig  va il 3 AN X, b AR i)
BORL,3 Z RIA EAR Y 3 I A K 43l
7 1.70m 1. 80 m F1 2. 65 m, 5 KKK 5 m, W P4
IKAE2.90m 24T, 55 1. T A2 m® . PRV A
TTE 63 2%, Horb oo i AL E DA S 3 AR AT RS
T AR 32, AR5 DX hy - Y 42 R ) Y
PR ALK, R ARk A o AT B
L, VK R 25 51 7K 3 T8 - VR 58 0 A% MR R T R IR
1 km B, $5 R M T AR X 95 0 Tl Bl X 2
MBI AMRET, mAZ 1700 km® , #F5E X I8 A
A3 DX P BT S B | BH P8 I | SR P o
FVERE AUHFHTIE BV A IE o T W S oy
BB VARG SR IR BRI, DL
BRI | IR | PR A B BT AR DX B

2 SHRIFERE

2.1 BEEKKIE

3 2 X AR5 DXk P TV R K ) R A 2 B, BV
TS B 5 e 2 B8 T 2 2L EN e AL HEU %
Ko GiglEp Y FEfbF 22 R A B L &
BhE = AL B E AR LU SR 22 FALEF A
JRRHEN YL 2780 LR 42 22 T 2 A BT, 474
LT Yy 22 T2 — T B i Bh /| 1E A4S 7K
AL TR R B J BEAR ATk 5 ED YL B AL BT (R
SO 2 ) 75 2 v L = e, B I BT S R, —
£ 1000 pg/L LA b SR K Fh Y 2R,

BT I AR GEORMICER | AH I X K 97 2LED
Jeginlr 3L 94 ¢ Horb 2 FZA I BRI 7K L HE A
T8 ,92 FR AR Y ED YL IR K 3445 AR N i 4R h T 0K
ARERTT, RBOK FEHEA SRR RS O R K
PR I S A I B S-S T BN R R R LTS R LIRS ] 8
WA RGN YAl 117 K, b 38 k3t
88 K, HAEA ML 29 K, /K 32 B 52 43T i M HHF
ISP I & Sk ) A BN =k a1 8
LT AM
2.2 SEROEIHTE

BT E AR A K A B E B R K Gt
UL IR S B K HERCE 1T 51375 vd, H A
TS B EAKHE AT 115074 v/d, EHEMS L AIS
TRALSET B K HERC L 2% 1,

Hy 5 20T B BT LAV 9 10 AL B K (4
10365 t/d) S ZHEA VLB Ag5 b iz ], A A BH
T, PR ATF 2 DX P 5 R K HE U 249°M156 084 t/d

®1 SREKHRER

S v O BRI KRR/
o X x i 7;&% (t'd’l)
EHEER Al 2 470
il Erh 5K B 9 50905
o EHEEP Al 27 36953
e bt is kb By 2 78121

2015 44 H 21 HAI5 H 13 H X X 8 Py 422
YRYTLEN G AL R K Y B A v 5 K AL B S
el T R B A TSI P AR 79. 30 pe/L,
HERGER IR 2, S8 FE A8 1 BUR HE = R

12.38 kg/d.,
K2 FEEFKTKLE EKkPENRERE
VR Fpmgy  RE
(pg- L)
BB I KA L ﬁ e 24
LR TG KAL) 4721 H 28.5
s S 421 H 15.9
B BB PO TS KA b Ab TR SHI3H 18 5
- . e 4H21H 73.5
MR eaRAT 3 BA
I 4 H21H 14.6
S I K b MR p-e
e e ST _ 4H21H 33.1
T PR AT B 7 e e
BRSSO RAT ] E ne o
w2 - - 4 H21 H 120.0
ks e amad LL T 00
HINEG S K AL T 5H13H 135.0

3 KRREBREUE

3.1 &A%

B R MERE AR 0 4B V5 e, B ISR L
PRIEFR A TR 45 R i 2 bk, % RO B
o, AT R A R TN R

W:(QO+Ql)ps_QﬂpO (1)
W B RK IR A 5 Q, S ROK M BRI & 5 O,
&S R K HE RO & 5 p o B AR B W BE 5 p R SR IK
HHBR 118 I R R AL
3.2 itESH

a. KUK H AR, FHEBIAE R 60 A H K R
HiL, HBH G 2 5V GB3838—2002 ( Hb # /K PRk
Je b ) v A e AR T RO K TR b AR E T H AR
T, 56 1) Jo 2 Vi E AR MEBR (B4 0. 005 mg/L, B p, =
0. 005 mg/L=5 pg/L,

b. KT R R, KRR T E AR TILE
BT AR A TR K DA R A 25 Wi R i B Y 5 [ VT K
RS =K R FeK, BB KA 3 R R —
VKA i 42. 8 m/s; MK AR - 1 37

- 36 - KA K A B 2018 ,38(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn



17.3 m’/s; =JEt Al i i 8. 9 m* /s, 2011—2014
AR WAL RT T B R385 KR40 5000 1,17 m/s il
1.61m'/s,

e BRI KHER R, BIFIE DX IR P A R K HE
A 156 084 t/d, 0 Q, =156 084 m*/d.,

d. SEOKER T B VR BEA R . TR X8 i
{18 R Bl SO R VL S0ER =K UK A TR
FEREIN 56 1) Jo i Wk 85 AS IS AEL 3 31 O 3. 26 pg/L Al

1.34 pg/L,
3.3 IHEER

F2 I8 B3 B R K B 7K AR U B R K AR
P B S R U R 3 M O R A R X S DX Y
KIS AR BT AR IR 3,

R3 BHAHERETHEER

H [ ke 7k 97 B 36 it Sy

ViR St é%f}gﬂél}%fngm %ﬁﬂ?i};ﬂ?;&)gﬂ/
e i Fx bl T 8.9 3.00
MK AR 253 1 17.3 4.26
P AKAE- Y i i 42.8 8.09

AL R SRR B N, BA K A5
FEAME/N PSR ASFI S5 1 R St e A it 8. 9 m /s
(AR T BE 78 W b DX B I /K IR B 25 5K 3. 0 ke/d,
PRUEAR FHK 224 100 DR AE & Pl 50T Xl Py 86
HECE S AN PR BT 45 1, IR ST IX B8 P 6 A K B G
3. 0kg/d,

4 BEEHTAR

4.1 PHEMRERERE
IR EE KM R A IR R, R T UTE
DX 35 P9 2515 YL IR A HE O 5 FRAE oy, -

P =QE/1 (2)

HRHE = (2) AT 5 DX B 5 B K T
() SR HE R UM 19. 22 pe/L, H T % &)
AF RIS TE LT 1, R, A RS R
Je AR Y5 A B ) H 7K TR R v B AR v R A R
20 wg/L,
4.2 BREHIBAR

HR A fe AN F) 2% 1 1 7 1) B 1) K R B 25 10
3.00 kg/d, T BLREE AU HECEE 290 12. 38 ke/d, A I
BEHERCR T EIR 9. 38 kg/d, HIVER K 75. 8% .

HRAE 3 ZAE X5 K AL B HE R K R Y
B B TR G5 R AR 4 XA
HELGLUED Y Al , 5 2 7K B W FE AN RE 35 3] 20 e/
() PRARL, SISO A58 = e AL, T 28 G 2 2 /K o vk
JEAE 20 pe/L LN Z 5 il IR A

x4 HERISKLGET EKEHEDEE
PR B o e ok B2/

THKALEE O HI R/ %
(pg-L7)

IoH ¥ T B BH V5 K Ab B PR 20.23 1.1
THSELE A T Kb 28.50 29.8
T ST DUV K S P A 67.20 70.2
RPN T Z 5 7K A BT RS ) 122.75 83.7
I RIS KA BE) 46. 65 57.1
B BT P R B Y R ] 116. 55 82.8
BT G T AT R 50.75 60. 6
LIRSS (H O FRRAH 128. 50 84.4
BN S AR T 135. 00 85.2

5 4 iE

ASSCYR AR T BH P8 00 4t DX B PR K 15 G U, THAR
TEFE IR A B K PR A i, 7R SR T I S
ZUEN G AR Sz a5 B K i A rh X5 K Ak 2
J R K B B HEROT A BRAEL D 20 /L, il 3T Hi
B 28 180 J) 30 2 2 25 2L D ARl S AR N S5 B R K
gk b CT5 KA B] ) R K Bt sy 58, Sk BH 78 )
M DR B P i SR A1E T B A | R I A 2
LA B S B P R TR AR YS
P AE NG 00 B Tt — 2D 4R, X R B A
B B IR K 4 RN 8 T I A 0 56 i A 5 B
SEFFANETG Y, Al i i e 6 B R R LAR Y
PLEEATE

S Xk

(1] 385, IR BE IR 15 G IR [ 7] BT 2 5 2R
£4,2014(8) :150-150. ( WAN Zhiyong. Current situation
of antimony environmental pollution in China [ J].
Resource Conservation and Environmental Protection,2014
(8) :150-150. (in Chinese) )

[ 2] 0%, E5 BUMG . WAL DX 55 B ) /K44 o 6 2041 A
WEEPFU AT [ 1], P E R R R K244, 2012, 42
(1) :29-33. (LIU Fei, WANG Xi,ZHU Pengfei. Analysis
of distribution and environmental assessment of antimony
in collapse lake waters of Huaibei mining areas [ J].
Journal of University of Science and Technology of China,
2012,42(1) :29-33. (in Chinese) )

[ 3] sKiE 5 w5 A, K E IR B (Sh) T4 &
FOR R AN A P 04 A 25 3 PSOBTE TS e[ ] 1V
HER BT A ) % 4, 2010, 16 (6) : 891-894. ( ZHANG
Daoyong,, PAN Xiangliang, MU Guijin. Antimony pollution
in water and soil and it’ s ecotoxicological effects on plants
and microorganisms [ J ]. Chinese Journal of Applied &
Environmental Biology, 2010, 16 (6 ): 891-894. (in
Chinese) )

(F#% 56 m)

KA K A B 2018 ,38(4)  Tel:025 -83786335  E-mail :j2@ hhu. edu. cn  hitp ://www. hehaiqikan. cn - 37



[15

[16

(17

2262. (in Chinese) )

] EEH, Rk, 9515, KT IS S XA R AR I
AR TIRRAR[J]. FAABEIRA 1, 2015,30(2) :304-
314. ( WANG Yanjun, WANG Suiji, SU Teng.
Contributions of precipitation and human activities to
runoff change in the Songhua River Basin[]]. Journal of
Natural Resouces,2015,30(2) :304-314. (in Chinese) )

ZRARIE R/ A a0 A BT R ARAR It kB H
RG34 [J]. LR R A2 40 (A RBEE M) |
2009,45 (1) .80-85. (LI Chunhui, ZHENG Xiaokang,
YANG Zhifeng, et al. Trends of annual natural runoff in

—

the Yellow River Basin [ J]. Journal of Beijing Normal
University ( Natural Science),2009,45 (1) :80-85. (in
Chinese) )

] RAN L, WANG S,FAN X. Channel change at Toudaoguai
Station and its responses to the operation of upstream

reservoirs in the upper Yellow River [ J]. Journal of

[18]

[19]

Geographical Sciences,2010,20(2) :231-247.
X B RRAIR 5ROV, A A DX R VR I 45 R R R
NZEIE B K Vb AL TTHRA AT [ I ] TR B
B 4%, 2015, 32 (3): 20-26. ( LIU Huiying, CHENG
Dongbing, ZHANG Pingcang, et al. Contributions of
precipitation and human activities to the runoff and
sediment variation in Longhe River Watershed of Three
Gorges Reservoir Area [ J ]. Journal of Yangtze River
Scientific Research Institute, 2015, 32 (3 ) :20-26. (in
Chinese) )
DL, P, JAERE, . S0 4 TG K 10 25
ACHFAE 73 A7 [ T]. DV HESE, 2017 ,42 (3) :20-25. (LI
Yangyang, BAI Jiefang, ZHOU Weibo, et al.
Characteristics of flow and sediment of Bahe Basin in
recent 50 years[ J]. Journal of Sediment Research,2017,
42(3) :20-25. (in Chinese) )

(ke H 122017 -07 - 14 Gl . AR 2£50)

(E#% 37 W)

[4

[5

[ 6

[7

[8

[9

- 56 -

] RHEE SRR, Er e . BRI IR B IR S BT T R
MEAR [ J]. HiER 5 2R 55, 2010,38 (1) : 109-116. ( ZHU
Jing, GUO Jianyang, WANG Liying, et al. Advances in
environmental geochemistry of antimony [ J ]. Earth and
Environment,2010,38(1) ;109-116. (in Chinese) )

RS T R AF B Tl R TS G HE O A K
et AR (], IR BER 52 50K ,2010,33 (6E)
252-255. ( HUANG Yi, HU Jun, LI Juansheng, et al.

[

Emission status survey and control measure discussion on
LI
Environmental Science & Technology,2010,33 (6E) :252-
255. (in Chinese) )

SMICHOWSKI P. Antimony in the environment as a global

pollutant; a review on analytical methodologies for its

antimony  pollutant of antimony industrial

[

determination in atmospheric aerosols[ J ]. Talanta, 2008,
75.2-14.
] MAHER W A. Antimony in the environment; the new
global puzzle[ J]. Environ Chem,2009(6) : 93-94.
PRI 3= b T L IS W) & 2827 R N 2708 7 e Pa g 54
FeAL B N BRI TE I [ 1] 2 S EREE A1, 2014,
14(2) :219-224. (LIU Fei, DENG Daogui,ZHU Pengfei,

[

et al. Advances in studies on migration and transformation
of different forms of antimony in water environment and its
influencing factors[ J . Journal of Safety and Environment,
2014,14(2) :219-224. (in Chinese) )

] R 50 BRER DT, 4. KRBT s TS Y S 4R
WEFEHERE [V ], A A PR BT~ i, 201,20 (8/9) : 1373~
1378. (ZHANG Yaping, ZHANG Ting, CHEN Jinfang, et

al. Advances in antimony pollution and control in water

AKAK A R 2018 ,38(4)

[10]

(11]

[12]

[13]

and soil environment [ J ]. Ecology and Environmental
Sciences,2011,20(8/9) :1373-1378. (in Chinese) )
WOl RETY PR, A5 KRS TS g B AT
FORWFTEHEIE LT ]. M R0 R A 224 (AR B2 |
2015,38(4) :122-128. (HUANG Yanchao, WU Xuefang,
ZHOU Yuhua, et al. Research progress of antimony
contamination in water environment and remediation
techniques [ J ]. Journal of Nanjing Normal University
(Engineering and Technology Edition ), 2015,38 (4) .
122-128. (in Chinese) )
B, 00, R B 45 RV R W I e e 7 R
i RS @ E RN TR LR [T]. B TR R,
2014,8(6) :2322-2327. ( WEI Daichun, SU Jing, CHEN
Xuemin, et al. Distribution of microcystins and its
relationship with eutrophication factors in Yangcheng Lake
and Gehu Lake [ J ]. Chinese Journal of Environmental
Engineering,2014 ,8(6) ; 2322-2327. (in Chinese) )
G, T8 AR, A, PHVE AR 0 B 5 AT
N TR LT]. hERIE S ,2013,34(3) :324-
331. (JIN Jianping, YU Xin, BAO Yunxuan, et al. Study
on the relationship between the cyanobacteria density and
the previous environmental factors in the east part of the
Yangcheng Lake[ J ]. Chinese Journal of Agrometeorology,
2013,34(3) :324-331. (in Chinese) )
TR, RGEPE LN, A5 K PR A — 2R
LI KBEEARS,2008,24 (1) :39-41. (YU Lei, WU
Shunze, FAN Lili, et al. One-dimensional calculation
method for river water environmental capacity [ J]. Water
Resources Protection,2008,24(1) :39-41. (in Chinese) )
(KR A 912017 -07 -09 Sk HB250)

Tel:025 -83786335  E-mail ;jz@ hhu. edu. cn hitp ://www. hehaigikan. cn



