937 B 3 |

2010 4 6 H

GEOLOGY IN CHINA

Moo Vol.37,No.3

Jun., 2010

AE TR ENL TR P RFERSS T

Bh xR

(1. B3RS i e db

EOEARG £ 6O

100081 ;2. %F B X i KX % 6% 100083;

3ARE CF R T ARAAFBTHT, NEE 6T 015000)

RE WK A AR EAE T B & 20 Hr DUER Y P i) 5 1

FIAFAETE S | SE AR il A0 o) 3 3 1 /K 2 A 5 i i 3 1 7K

WAL A R 2 —, BB XA | R R ST IR [F A 5T (K BR B ) BV T2 RO T A R
00 R VIR R AR AT ZS A S T A1 U IO R R v b R DA R TR AR A OB TR Y
il Ak A B R Y TR A G OC R X R ORI T B R 10 EDS A AT A SRR RS e X R VR B AR T A
P O BT DR TP 3 R R B B B AR AE O R HILRE S R R R A W R R DG OE R HLS AR
TR v B4 B AR 25 5 0l B P KV VRV it 1, 3 oP S 0 S O BR ) v B B 7 1 2R 87.5%~98.75% , R R+ 2 UL B4 v i
HOV 3R 72.73%~84.21% , TV WM B R ™ 0 7 (2% &) 87.30 mg/kg) "I 1 2240 0.02%,

x i

FESES . .Po41.3 SHRARARAD A

[ =

e A AR AT RN e R 22—, Aty figchit
i, R R REAE T AR AT T ik fcd 0 b gt
A PEREPE BT LUAAE TR 7K A i 5 S Bl A BRI
T F A 2B T 1K BLFRHESN 0.01 mg/LW, Hr E
2008 4F & At 14 1Y AR T AR KK B AR HE 2 0.01
mg/L, {H 2 AR AT /N v AR K RN 3 Bl A K B
PRUER 0.05 mg/LP, JLAF R, 545 B R K s
Ye H 258 FRAEAE A & R E R BEE AT
WK AR RIE X AR AT AT
K3 AR 2 B UL B IR S T A BB R R TR
SERAE MR R R AR 2 b DX R A B A gt B A A
T KO 4 e R 1 ™ i I 18

frE F AR B FUR G, 2L A 1Y
o BTAR T ES AT R 2 TEAN IR 1 B A A
ARIAETEIEZS, a0 4 AR 43I A ) sl
A YRR S TR, TEVE 9 T /K28 48 0 55 DU &%
DU R LUERE I S MIAEE? SURZ B

K #8 B H#3.2010-02—26; 5 E H#5 .2010—03-28

AR A T ST R AR RS KA A AR
XEHS . 1000-3657(2010)03—0760—11

ARTE AR KA 3 B R K TS G o fE iR T AT
HIfE 2 P TR A A TR T3 R K B9 E o il i o dr
WFFEIX S8 [ BB A5 b T AR5 YL 8 I AL il B
T RO AW SR TR 287 LN 52t i) &8 J
KA G Gl D0k MR ) MK — A A BLVE
AL AR & A0 BT T OB v i i 3 i AR AR TR A
2 SRR PO 28 T AR B bR N DT AR

FEAE

TS SR 7E b A i R T AR B SRR 28T
BRI — &R0, A — I TR 2 a0 ) OB A
PRI B 2 1 B A A2 T A 4 X AR MG 55
PR GEORL 02 I 34 o R 5 P AR T ) P L W
K, HIRELE 500~8000 m, 2B VU R 1Z 5040, HED 26
VY R RN 1200~1500 m, B FHU TR & h
FRFN b5 25 ORI, 5 U 20 LISk (9 415 T b
FAEHT, 555 DU 22 ORR ) AR AN [R) b 35 5378 B AN )
I R A AR R LA R [R] B AR

LG (Qu) R — 2 Hh VR AT I AH 1) BT 2

EE B = 750, B 1960 4FA T 2R 0 TR, 5B K SCHI T I35 i BT 18 25 M ATF 22 ; E-mailgaocr@mail.cigem.gov.cn,,



ERYES KR

A SR A B JUER 0 20 TOAR A TR i A B 25 0 B 761

AR DR, EEAMON B AR S e
HE, Z UM+ KR+ Kt 3 R 10~50
m, LS (Q,) N —F LE LA BUSIFLAR | 1l Fi b
Gy RU A B i FSAY & B SO N DR iR 2V R o e
RIULAR Y, — M AR | bRk, 41 nl— DA e
21 €2 N 0 S T 1
FAFRAOHL B 40~300 m, TEUHISE (Q) N —Eib
JRIAEE T BRI R AU , 76 L s o ot
PR B BT AR, B SR
TR A R T BORs E B ER AT, R TS (Q))
FEN —EWAETIORY, 2530 S A vKoK -k
WUTRRZ , AR A AR i, R KB (8 i b
KiE5Wmaneb 52 Foh A s arh aeb 56
K+ HZE A MRS AN 62 KA TR AR A R A
1 ST 45 | 5 A6 U AR | i K8 8 SRR 222 m,
VRIS 2 b PR ) b A5 ), KA i TR DR
Fa 15 A5 By 1) 22 S5 Mk R sh vk | [ LRI i R
BAEARLUR I A Z2 R dh R P 36 3l X Rh ity 2 )
T DURRIRE 1 25 Ak | X A DX H R 7K 9T BRI 434 A
B K IZ WSS R KT K SR TR ZN 52 ) | 2 i
G X5 5 K 2 R AN | A2 3 N | TCHEE H i DL KK
AR w RS B EK ) B R A

i S VA
o
"m V2 5 \ ﬁm_.-—"/[l

o) . /\I
LU 83 1.
o Ais a v 32 i
= . 5 R
41°00° Lt el _ 4
Pl b : @ -
,/"/“@ ay o Sy 7
0 L ,,{.“ e OWBERE: n‘au/“f’:/q
\ 77 LA e A2

3w R OK Ao A SR A SRR

Ry Y A UR AT S B A R K B 43 A KK A2
FRAE, DA 20 tE4D 90 AEARTT 4R | 28 % il i 2 Rl ot 4 IR
1 (1997—2000 4FA5 2] H A PR35 55 Ml P « b 3ok BR 5
47 P BE,2006—2008 A 15 31 A [ M T I A JR) 2
H P 52y o] £ i T 7K A 5 K e 4o i T
Hw A ) XHm b 4T 1) 3800 b KK BT
VA A — BE BB DA | SRR T TR E K
FARES, WA BT SR A K 4 A
FK AL, [ B8 5o B 5 0 0 R Ay AR 2
BT KA A E R,

MR R (K1), KRS EBE 0.05
mg/L Y DX 32 53 A 7 - Dt o 3 B A O
DX I S5 G S I T0T DX B e 8 5 T A T i X,k
X 5k f10 1 3 43 A A KR ATV T 2 e
b b, A DB i 2 A 5 R A
JIFSIHL IGCP 55 206 3 B H [E T A 41094 W7 14 17 30
W )2 B B AR — B, BRI a0 A3 A A T
Ay (B 1), D5 — 5 T X K EEAR |ty
AR T AT P 7 YRR oy Tl S T A B A

16 R B FHE £ P8 10 km A9 SLIRE A X (N7
LA 1),2 kmx2 km FITEFIN | @ EIR T BCR

A2 .
—= .

e ¢A2Hul ‘BIS!B

- Toms I

"';’l'l Oy i e

4 \%_ﬁ m

o ? B jbrses ] R
-”ﬁ\ 0 oostato R E UKL 55
o F [ ooz # I R AR IR SRS
\ // [l 0.301-050 |:] RS R ] e KA 3Y1 AR 45, Bt
4 @ ﬂ 0 fEkOkea R
& 7050 RS 0 —tEmk kel A R
107°00° W2 9 48 o B M A R M RE R AUBT (1989) , IGCPAI2067% H o [ LA 41 (1989) %k

1 NS IS TR K A 14

Fig.1 Distribution of arsenic content in groundwater of Hetao plain, Inner Mongolia
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Table 1 Analytical results of organic matters (C,N) in drill
core of Haiziyan area (Site A)

No g SRS m BomR BNER OGN As G
(TOC)/%  (TN)/% 1% /(mg/kg)
1 & 4 0 0.9099 0.0479 0.9578  18.9900 122
PN S 5 0.1176 0.0129 0.1305  9.1056 102
3 WRETH: 6.5 0.4932 0.0204 0.5136  24.1710 19.1
4 TR 9.2 0.2783 0.0312 0.3095  8.9077 20.9
5 EAEIN 12 0.1250 0.0044 0.1294  28.1430 9.1
6 WIRSTH: L 15.1 0.3263 0.0234 0.3497  13.9590 159
7 WREUH: L 18.5 0.5949 0.0305 0.6254  19.486 17.1
8 s anib 20.7 0.0387 0.0047 0.0434 82779 6.8
9 LRI 25 0.0363 0.0057 0.0420  6.4077 8.0
10 VRS 303 0.0747 0.0066 0.0813  11.2640 9.5
1 g 335 0.0368 0.0060 0.0428  6.0876 7.7
12 4 36 0.0478 0.0066 0.0544  7.2058 8.5
13 fih 415 0.4588 0.0333 0.4921  13.7890 47.1
14 g 45 0.0415 0.0069 0.0486  6.0450 6.0
15 g 48 0.0366 0.0063 0.0429  5.8259 6.3
16 il 495 0.3776 0.0332 0.4108  11.389 47.1
17 g 58 0.0352 0.0057 0.0409  6.1852 6.5
18 g 71.4 0.0392 0.0049 0.0441  8.0334 72
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Table 2 Dissolution experiment results and arsenic content in drill core and minerals

W wn A WP KNaOH %6y 252 HERK AR B
/(ngkg) /% As Wi g/ C pH  ORP As wilg ¥ pH o ORP As Fe
fmgkeg) /% /mV_ /mgkg) /% /C /mV_ mgkg) /%
1 M g 1220 2.87 8.50 6967 292 1301 -178 082 6.72 242 677 112
2 4iih 6.30 140 5.90 9365 292 1314 -177  1.09 1730 242 763 88
3 wans 910 201 8.80 8800 292 1316 -177 077 8.64 242 740 9
4 WIS 1020 262 7.80 7647 292 1322 -175 080 7.84 242 751 110
5 T4 b 7.20 1.67 630 8750 292 1326 -175 092 1278 242 729 116
6 Ay 6.50 157 6.10 9385 292 1326 -176 096 1477 242 775 105
7 ﬁdjﬁf' 20.90 461 1520 7273 292 1329 -174 107 5.10 242 789 104
8 kil 47.10 564 34.90 7410 292 1329 -176 087 1.85 242 762 123 200 5.14
9 iﬁ’)jﬁ" 17.10 4.00 14.40 8421 292 1331 -176 082 4.80 242 771 124
10 4ifd 7.70 1.61 7.50 9740 292 1330 -178 091 1182 242 778 117 32 144
1 g 6.00 1.54 5.80 9667 292 1330 -177 091 1517 292 775 R
12 4 8.00 161 7.90 9875 292 1328 -175 099 1238 292 746 92
13 B 950 1.96 9.30 9780 292 1330 -174 079 832 202 759 96 36 161
14 4iwd 6.80 155 6.50 9559 292 1329 -174 094 1382 292 769 89 30 1.16
15 WAIERY 1590 348 11.80 7421 292 1328 -175 105 6.60 292 767 92
16 41 8.50 167 8.00 9412 292 1329 -174 092 1082 292 758 94
17 Wy
A 87.30 4153 1.80 002 259 1332 -134 058 0007 242 706 134
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A= W e i I HE B DR A A st AR 3 ) ik
BIEES, BAERAX TRMTE S RELFEKW
SR SR TR R % VR L R K
) =M 8 (Fe ) S IC R |, W [Fe(OH);|n X [Fe(OH)]
+Re™ A G T IE AR B (As) S I BR ALY T R 45 5
TR RS B K R R T (i BR M VB K
PROK %5 55 R T K AR 38 | e K B R 55 1Y
T 1M R R SR K I 38 I b | R T AR Y
FeE PEREREIR , TE S AT R, R d Y AR T 4
Fe As %5 & /EBER  UUBFE I 3 SO8IA IS8 R
SR TR R A5 R R 2% T 9 SR ) I, 638 SR 4%
ARG B R A AR BT I S T
SPUESE T3 — 4,

Wit BAR— R AT AL, AR IR
A A A UL WA 2 B
M2 AL IR IE SR, X —4518 54 Xt
FE N G800 UL R Ay B - 198 v Al 14 A7 A T S 1
TGS RRE L — 30,

5 45 it

A 3 X ) 2 S T K R I A L
B O AR RS BT X AT T
BEE A 1) EDS 43 B A 1 S50 I -1 J5 2 e 20
TUR R AR SR T A PR
RS FEAE 5 [Fe(OH))n 34 [Fe(OH),+Fe M 5 1R
A UURR B 5 7EAS R0 T 0k ) 2 1

TR B A RN S B R A IE AR DG &R RI B
DU b B AR 25 2 B R K MR R R [2+1)
VA, TR K S WROM A B il 87.30 mg/kg Y
TR A7 B AU 0.02%, X 524 Al
T BB E 1 EDS /AT 45 R R R B )
FIAFAE o 6 S T FP S A o o T 7K Y5 G X B R L
TR A HLY B i (CHNDBAR, B 0.04%~0.53%,
[ B 5 S WL & AN R A IEA R

5T 45 5L b 7R DURR Py 1% JOURE B8R A ) 9k e 1 7K
SWOE R XD BT - 34935 R R 87.5%~
98.75% ; Kl £ I F-0 72.73%~84.21%,, T i 7 WXt
fifi & itk 87.30 mg/kg MIBRART 0 A I H F 400
0.02%,
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Modes of occurrence of arsenic in Quaternary sediments of the Hetao Plain

GAO Cun-rong', LIU Wen—bo?, LIU Bin', LI Jin—feng?, LI Fei’

(1. China Institute for Geo—environmental Monitoring, Beijing 100081, China; 2. China University of Geosciences, Beijing 100083, China;
3. Research Institute of Water Conservancy Science of Bayannur City in Inner Mongolia, Linhe 015000, Inner Mongolia, China)

Abstract: One of the important methods for studying the formation mechanism of groundwater with high arsenic
concentration is to analyze the content and modes of occurrence of arsenic in sediments and to understand how
arsenic 1s dissolved in groundwater from the viewpoint of water —rock interaction. In this paper, the authors
mainly concentrated on the study of the modes of occurrence of arsenic in Quaternary sediments of the Hetao
Plain, based on the analyses of rock and soil samples and dissolution tests on different media including water, acid
and alkali. The results show that arsenic mainly exists in the form of non —crystalline colloid in Quaternary
sediments of the Hetao Plain. In the sediments, a positive correlation between the content of arsenic and that of
iron in sediments is obviously observed. The analytical results of EDS equipped with X—ray meter and electronic
microscope reveal that no arsenic mineral was found in the samples taken from different depths and different
lithologic characters in the arsenic contamination area. There is no apparent correlation between the content of
organic matter and that of arsenic in sediments. In addition, the content of organic matter is very low. Arsenic in
sediments is relatively easily dissolved in alkaline solution. The dissolved ratios are 87.5%—98.75% for arsenic in
sandy sediments and 72.73%—84.21% for arsenic in clay sediments. However, for arsenic in pyrite mineral (with
arsenic content being 87.30 mg/kg), the dissolved ratio is only 0.02%.

Key words : arsenic ; colloid ; dissolution experiment;mode of occurrence ; water—rock interaction

About the first author: GAO Cun—rong, male, born in 1960, doctor and professor, engages in hydrogeological

and environmental geological investigation and monitoring ; E—mail : gaocr@mail.cigem.gov.cn.



