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Abstract: 80 shallow groundwater samples were collected from Tacheng Basin and analyzed for their chemical composition, and the
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distribution and source of Fe and Mn in groundwater in Tacheng Basin were studied. Generally, the shallow groundwater in Tacheng
Basin is significantly polluted by Fe and Mn. 25% and 5% of the groundwater samples show Fe and Mn exceeding the groundwater
standard, respectively. The concentrations of iron and manganese in deep confined water do not exceed the standard. The
concentrations of Fe and Mn are controlled by the original geological and sedimentary environment and the superstition of human
activities. High concentrations of iron and manganese in groundwater are distributed in stripes or patches in the copper and
molybdenum metallogenic belts in northern mountains, middle alluvial plains and southern hilly areas of Tacheng Basin. The spatial
distribution characteristics of iron and manganese in the groundwater of the study area are basically the same. The heavy pollution
points of iron and manganese are mainly distributed in Tacheng of Emin County and its surrounding areas. The distribution of iron
and manganese in groundwater in the study area is closely related to soil and aquifer composition, human activities and some other
factors. Redox and groundwater runoff conditions are the main factors affecting the migration and enrichment of iron and
manganese in groundwater. Infiltration of polluted water from sewage ditches is an important factor affecting the content of iron and

manganese in underground water of heavy pollution spots in Tacheng Basin.
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Fig.1 Fe distribution in the groundwater of Tacheng Basin
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WS POV KA, 7K Ak 27 2R S DX i =2y
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R A ] — 7 1 9% 3 HCO, - SO,—Ca-Na UK . %%
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Tablel Fe, Mn content and hydrochemical characteristics of groundwater
e WK (n=76) _ HAJEK (n=4)

i H FE RRME wAME ERE S THE &RRME mME —

/(mg/L) /(mg/L) /(mg/L) /(mg/L) 1% /tmg/L)  /(mg/L)  /(mg/L) e
Fe 0.3 0.29 3.57 ND 26.3 0.05 0.11 ND 0
Mn 0.1 0.05 2.32 ND 5.3 0.001 0.002 ND 0
TDS 1000 609.2 3881.0 161.6 17 500.4 950.8 237.5 0
pH 6.5~8.5 7.58 8.47 6.93 0 7.86 7.99 7.59 0
HCO;" — 262.9 519.5 78.5 — 220.5 277.9 172.2 —
SO/ 250 245.4 2082.0 10.92 329 154.5 416.9 43.4 25
Cl 250 41.24 404.4 0.35 1.3 39.91 93.88 9.49 0
Mg* 50 26.43 130.1 4.4 9.2 19.06 25.94 9.06 0
K'+Na' 200 92.78 770.8 6.14 11.8 50.2 185.4 9.38 0
Ca™ 400 96.36 281.1 41.0 0 68.1 88.76 59.06 0

HEAREEL A (bR K B bR ) (GB/T14848—2017 ) HLAE AYFREL ; ND FeRm Ak 150 ND/EZR b L,

2H Hb R IKAK Fe . Mn 45 285311 4 83.3% 1 33.3%
PEI AR LU X T N R i eI, SRR R
by R K AR At 20 43 ¥4 AR = 2K Fn MERR B (3R
2), & MR I A 1) DX b e K PR i R R4, M
FOKER AR A FAE TR TS, 3 T4
PHETS TR0 4 20 2K RE , 3 50 B A B 98 XA
[e] (45 7K AL B HE TS 10 3 e v R Tk B 2R
HEVS 1 R IR GG K A, IS K
PRIV, R BB (0, A G LIRS s

T (FR2), 44U FKEE R S =N T
0.2~3.08 mg/L F10.05~0.50 mg/L, &k 5 #4555
9 50% F1 75% , Forf gk 5 £ B R oM 3.08mg/L i B
A R M 0.50 mg/L; Rk VR A, ZUA I i R
A RBEE FESA R BRIR R A TS AN R AR

R H K T AR i (GB3838—-2002 ) FR1A .

3.1.3 ¥ T RE AT 1 oA AL

WFFEIX 80 ZH b T ZK K it K Ak 2 2H 73 D 235
(1) £ B T KPR & T 0~3.57
mg/L, FHI 850 0.28 mg/L. X 2017 AFEA%AR Y b
KB AR (GB/T14848—2017) , b R /K FE i rhégk
THEPR 20 4, AR RN 25% . HL R OKER S A
T 0~2.32 mg/L, #7554 0.04 mg/L, H AP it
K BEEFRERRE (0.1 mg/L)42H , HARFHZH 5%,

TEAKF-J5 ) b TR Z R Kk A AR X I 2
S IR BUBEHOIR 43 A0 T 0 A b A A L DX B R
CLHE 5 50 B 7, 3 30T R A ol B e i el £
S 2 M S e ROV T DX A T S ARt R A A Y
LIRS o OB LA B 35 i R S AR Ly P B IX 40 A )
WA RSy AT R B A (T 1, 1 4) o SR
DX V2 M R 7K Bk R R B X s S ) 43 A REAE 5

R2 WRKKESEREKUFHHE

Table 2 Fe, Mn content and hydrochemical characteristics of surface water

L X FE i (n=6)

HH5 B (i=4)

waig T Rl R BhE TEE Rkl oMU

[(mg/L) /(mg/L) (mg/L) (mg/L) ! % /(mg/L) (mg/L) (mg/L) £/ %
Fe 0.3 0.81 2.59 0.13 83.3 12 3.08 0.2 50
Mn 0.1 0.08 0.24 0.02 33.3 0.23 0.50 0.05 75
TDS 1000 207.12 383.4 1435 0 1134.9 1557.0 683.7 50
SR 450 149.78 2382 114.1 0 362.9 497.4 256.7 25
HEE 20 1.71 3.02 1.11 0 79.2 209.8 43 75
NH, - N 1.0 0.016 0.031 ND 0 35.16 93.3 0.67 50
HCO;~ — 161.8 248.9 120.8 — 530.7 1253.0 211.4 —
SO/ 250 28.32 64.82 1131 0 282.97 704.8 0.98 50
cl 250 2.52 10.9 0.35 0 159.5 276.0 57.31 25
Mg* 50 7.84 15.92 5.15 0 28.0 34.8 14.66 0
K'+Na' 200 14.25 41.13 5.08 0 195.1 298.6 81.95 50
Ca” 400 47.07 69.15 34.88 0 99.1 147.1 60.3 0

TEFREEA (b K PR BT A ) (GB3838—2002) HLAE M FRAE s ND /R A 1 155 ND /A0 I,
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Fig. 4 Mn distribution in the groundwater of Tacheng Basin
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Fig.5 Depth distribution of Fe, Mn in groundwater
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o R RS A = A DL (P, 2017) , 5
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BIREERET™ IR 25 R R RN B R A CRAFLNG
2016; F 8, 2017) , FEXER 1 = M BRI )5 )
WM S T [HIRE A WU a] DL 4%
A EAEER RS ESRE TR, X —
AR T R TP R RS . TEHL VR A AR
Fe Fl Mn HA AR LAY 12 RS F1 s S0, 00 A 415 Fl
A—5, EMEIZET, #F K Mn H Fe 53T
BEE HZARXFEATREEF Fe Mn % 2257
5 (RS AR, 1994) , R 5 X ML R 7K H Fe 15 5
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3.2.2 BALE RIERIE

KB R R S R Y 2

R 7K R AR Y 2 BRI AR SR PR
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W EERW IR AR R B K = %) Fe . Mn i
TFo BERFINEMER T, LIS Fe .
Mn* I XAFAE I 2 I8 BOER 1 S8 e eve , i
BHLE TR E L, ik, B AL
DX b K AR 1 v, (E A M (R R T K AR
it DR o A

FETJRIX T Kk Al TR R A E 4R B
TS8R RS 2R BRI AR A,
FEZETIREAEE . 2 s by, o
i EBREe 2 8w w7, SKEM B LR,
AMUEA KERPERS ), i H & SAA LT (PR,
2017). HHFHU R /KA RS, M Z PR YK i
HAEHL T 7K TR BUXHA A R 7K IAEE . Ziibrh
HBT B DAY ()38 R A B RE AR (1 4 )2 h i A AL
FEPRAGEIREE T, 7= A K HLS 1 CO,, TR b 2
H Fet Bd JFON Fer T it A b /K IF5 i
JKHTHCO; Fhi o ARG A - X 5 YL Ui ] i
) 16 2R SR LS SR s , N /K HCO, 5 Fe ik
JEVI SRR AR AR IE A R (B 6) . RIATE
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