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Geological sketch map showing geological characteristics of the Hadamengou gold ore district,

Inner Mongolia ( modified after Li et al., 1999)

1 —Quaternary ; 2 —Precambrian Wulashan Group ; 3 —K-feldspar alteration zone ; 4 —Gold-bearing ore vein; 5 — Serial number of ore vein group ;

6 —Regional faulted structure ; 7 —Inferred fault in the ore district ; 8 —Lithological boundary ; 9 — Archaeozoic- Early Proterozoic ; 10 — Middle and

Late Proterozoic; 11 —Early Paleozoic ; 12 —Late Paleozoic ; 13 —Paleaocean suture zone ; 14 —Study area; 15 — Medium-size gold deposit; 16 —

Superlarge rare earth deposit
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R K LA e K PTRCE IRUA Ak gk il (
ITRE 1994 . 4805 1994) . L3 EE WL EH A
WA BRSO A R KA RE KA
FHEE AR S SR B T A LA S R
(EREL 1994 BRATHEE 2000) A K E A S T
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H PTG R BT AT BT R AT B AR R
WA B IRAAR G G K AR i 4 K 2 IR
PRSI SEER R AL B B FE A B 5
WA AR A R R SR 3 D DL (H
AE A BRI AKE SR AT s A s R
FEL M7 R7R T S VAR NI JA R INIUE SSE X C VS

2 RS

XS IA T T AT & 4 Sk (FE 5 Dz1) VB
KA Ar 5 (FER S DZ2) B S ke A Ak il
B (FEi s DZ3) 3 P R A s HXH
BiPk Ik N W) BT AT OF HER AL
J F T PRET S L REAT A UF B Pk 3k 4l FE 3 7 95 %
PLE . SR B PACRE S0 DR SIS &2 160 ~
200 H FERFFE S EAT 5 I

SRR - © BEAFRESORE 1 g BT 100
ml FEMH AN TEK(L +3)40 ml, HEFEAE 15 min
JE WL JE ) 50 ml AR . R BB 5
X HR P E AT S0 4 UK. LI RO B AERE 515 2
40 ml IR 5 0 ; @ M IR A3 21 B0 8 45
B s m BT 5 m LA T - A90-800 2 1CP
BT EIE 2R & AN R ZE 10 % ; © 5
RUEH R 2 300 ml = AIEF MK ZEZ 100
ml NI Z5(0.5 x 1 x 3 em’) , 5 [ 2% 1 )5 UAE
Peies LIRY ; @ ¥R 30 min JEHUH 4 78
(W OUIN T RER SERRU N W /S AL S (TR ZE S e R
JENTRGCINAT 10 ml WKJE N 10 o/ 1 HRAKA 25 ml EE
R WK 30 min 5 HCH R4 B B0A
BEWE I H T 180-50 J5F OB 2 475 =
FHXTRZE 5 % . LA b A HUCSIE 36 RN A T AR 5 70 e
PR TR PR IR O g B IR S Ry TR 1.

3 SERR AR KA TR X

3.1 &REHMZMEHKERER

RG]  Ae P MIRAE RS 3 b
TE(Boyle , 1979 ; JH M HEE ,1992) : © LUBURLIR A
S B AR)) TE AR AE 5 @ BAIR AR AR
BRSNS AT ) ; @ MR T B80S 1B A
HTAR AR T A a HUE L e IR AR IR
% pH . Ey B TG E YR 2RI 5 1 R
W 5140, Simon5(1999) X Twin- Creeks & Ak 4 4>

F1 ZHMHETAEAPEST HOH)BTRERER
Table 1 Leaching experiment of pyrite and magnetite

(hematite) in three types of gold ores

BHE, %
W Lo3icy pasiid T 4 %

wWa/10° ¢ W/107°

t/ min

FYEK I A B R ( way 129 .75 %107 6)

15 0.04 129.13 17.35 30.04 0.03 36.6
30 0.05 129.08 11.1 18.93 0.04 23.4
45 0.29 128.79 8.28 10.65 0.22 17.5
60 1.05 127.74 520 5.45 0.8l 11.0
75 037 12737 3.72 1.73 029 7.85

PR A AN wp 117 .48 107 %)

15 28.42  89.06 41.12 15.86 242 722
30 1054 7852 6.49 937 897 11.4
45 1.8 7668 0.56 8.8l 1.57  0.98
60 1.05 75.63  0.31 8.50 0.89  0.54
75 089 7474 0.14 836 0.76  0.24
B AT AR R SRR (w254 .05 X107 6)
15 0.03 254.44 17.62 25.49 0.0 40 .9
30 0.16 25428 12.20 13.29 0.06 28.3
45 0.34 253.94 6.88 6.4 013  16.0
60 0.89 253.05 3.58 2.8 035 8.30
75 0.42 252.62 1.82 1.0l 017  4.22
FRA R 5 T AR ( wp 197 37 x10°°)
15 87.37 110  34.49 2091 443 6223
30 5263 57.37 1024 10.67 26.7 185
45 10.53  46.84 3.36  7.31 534 6.06
60 3.68 4316 1.3 6.8 1.86 2.04
75 211 41.05 151 467 1.07 2.73
T AR 25 TR A R B R (w283 .18 X107 0)
15 0.03 283.15 18.18 28.69 0.0 38 .8
30 0.04 283.11 12.03 16.66 0.02  25.7
45 1.05 282.06 7.99 8.67 037 17.1
60 1.05 281.01 4.70 3.97 037 10.0
75 211 27890 2.52  1.45 0.75  5.38
AR S T A AR BN (w0, 166 .94% 107 %)
15 83.16 83.78 31.61 32.35 498 49 .4
30 5263 31.15 1986 12.49 31.5 31.
45 10.53 20.62 6.49  6.00 6.3 10 .2
60 289 17.73 294 3.06 1.73  4.60
75 089 1684 1.5l 1.55 0.53  2.36

TE P Au A Fe &8 O BB 1 g #F SR IR AR IR
IR . R = WP Sl B Ry AR P e R

WIS R B, 250 '€ DL 2218 &5 5 R il 1) B -2
H IS ER B FE D (B wa 033 % ~0.85 %) B
Y wa, 60x10° ¢ H Au®/ Au® KR 0.052 , K4
FELLE RS T gy sl n b m
200 ~ 120 CHRIE L 5 TE B 1 AR H R AR Al i 2™ 1
Wa W FIE (595 ~1465) x 107 °,H: Au’/ Au® TH &
1.17~1.78 RWAEM AR HHE S ERIT 60 %
PLE.
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Fig .2

Leaching curves of Au and Fe from pyrite and iron oxides in three kinds of ores

A and B represent respectively pyrite and iron oxides from quartz-vein type ore, C and D represent respectively pyrite and iron oxides from altered

rock type ore with intense K-feldspathization and E and F represent respectively pyrite and iron oxides from altered rock type ore
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(R A7 DR A5 Y. Ay 85 - 4 B Ak A e A0 O 11 o Jg
N

U SRR BRI ORL 4 A7 A5 T 25 =20 W) 1) 3
Fiz (0] ZE BB R 4 I v A B A0 A ) &
TS SR AN IR < S A A T A i A
it AL <A DL W A Al LUK R 8 B W 7R 4 f
5 BB . X RME LR R
MR T B W R R | SR R R R
ek . Bk B 2 Pros ey 548 i 2 A TR
AIG JCIHR Au R HRAE Fe B2 H 3 RN FE I 0k
ZIEA B IR (R 1) RV
BUELUORL G: 1 7 s AE . e b e BB
ARG AR TIE B B8R o iff S A7 70 DRI BURE B 48 4
ER A Sk R AN A b i AR e R A S
G R TR FREIILR (3R 1) B g a)
REIE AT 050 28 1 Ex IATAE .

1) BRI I K SRR R
SBWRAR R G EAYE I B R G AR R R R o
MR YE BD pH (ERA% . W IASEAERE FIEAR T
FAR G AL AR T S IR . Sebt IR W
S ( Widler et al ., 2002) R W | 4 7E SN £ /K AK
RIS R pH MR 3) BT pH <7 B, &4
BR BCE DAL AuSH T 455 W0 (1 38k 2 B W Bt
FESA R A 2 pH > 7 I 4 R B ARAE
W E B AR M AuSHT) . AR E T K
VAR ST R R () I B AN A A 1 PRI
AR TG s g, JUIL AT TRURL B8R 4 10 % A
HE A kR RV KA A i AR 2 B R
i R IR 58 T IS B 0 I 5 00 HE LU 3 AL S i
R LTS T 8 1 SRR S A A S RTE
R E B T EEAR HEE .

KR B AL Y I I SR A T e R
R, TR I RO ) R P s B B pH R T T o
XA AR T S r i — DA R — D R
WEAh AT IE FLAT ) Fe® TR AR Y AT R TR A A
T AuCly 1 FI[ Au( SH) 5 | S8 GIE 1. B,
TR A 2 A A 1 5 1 4 B A bt
W B 4

g BT FOKIR S R 0 A 4
2 B DL A B A A R B 4 1 8 SUORAE AR T
S R R 4 3 DR 4 B A AE KO
TE Wbt & AR T A i i .

3 BEETA] AuSHT S AR TEY pH H
M) 2 (25 C) ( Widler et al . , 2002)
5 KE R [ 18] 43 ) 38 7 B B R AT FH R AR B L s o RS 0 A 5
53 TR 7R 4 5 W B A B 2 THT RN 5 A A6 YA R R T 43 Tl
Fig 3

Adsorption of gold (I) hydrosulfide complexes by
pyrite (squares : synthetic ; circles : natural) at 25 C
( widler et al .2002)
The hollow sy mbol represent percentage of gold in solution, whereas

the solid sy mbol signifies percentage of gold adsorbed on pyrite

3.2 HIREX

SRR R IS E (R 1) WLV,
PR MM (%) BT A R E S R . JF A O
v S A W g s R i S A I SRR S AT RO
G WA BT TR A LB B R F AR 4 RV
Tt X LK AN I G B8 U0 4 IV AR AR T
BRAT R A ) (RERAT RO IR AT I TR G

S PR SR TVE T B AR IR G I A B A 4
A L[] AT R R O 28 e S8 ik 5
It HL AT LAAS 381 40 gt 2 ol BEAS I B 4 AR BRI Au 1l
R, o T5 s* HS ,S, 08 ,T ,Br 5 JE 4 B & 1
HAT 5 240 SR v (MR AT 55 19925 i 2 B A%
1998 ;Seward, 1989 ; Widler et al ., 2002) . HAREk
A E RS LG AR WARE H 2T R
SRR AL IR B AR AT b B AR e A R AR
s SIS AT A EA 2 B ) L 4
R . BAEE K K& S & N SRA D (AT .
TRERAT S5 ) A7 A5 N JE W TR 11 V8 4 i 3R 5 5 22 (1) Hb 5
REAIE DR A 3 S0 2k A A0 ) v B AH 2 — 3843 I FE A& ik
5 R XA 7= 40 T2 A0 AR ™ T R v e e AR
J5E R FGRAAAE FH TR 1, DR e A I Rl LBk A A0 4 1
AR G (b N RS iR 4 5 BN 3 4 F 15
#,1995) .

P 2R 2 25 (1999) AN PR Qe 45 5235 oA o
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SFRYEI(1995) FEWF ST MG IR 1V &0 A K A ik
MG Ao E A PR SRR Az BT
WHE A BURE A S EA VIO . KA1k
4w AR A A AR A R R Ik
PE BRI BT RGN S B 2 R KR N
PIAROG . X SCRFIEAAE R a8 1A A0 B RFAE T X
S0 B P LA A A IR i T AT X SRR RS 1A W
TR R A AL W) T S T 1 B R B A ( Kerrich et
al.,2001) . WA WGIETTEESET KRS EL A B
L W TR 7 N o Rt V3 L TS B o | A
Hedbrehrmde g oo R r b (B 1) X
BN AR 2 AN [ IS AR TR BRI 5 (3 TR 5 2 2% ) W&
8l e IR KW R A7 AR R 2 B TR s sl I R A
AP A A5 X0 Bk S A ) TR DR T T L AT R i) i

R EPTIR WEIRTIVE G0 R AE O™ Hi 3k 3 o) 2%
GRS IR MR R (B IR ) BT A
FRECE B il AR ) A R
HEAIACAR) A IR A7 204 T T 34 m 5
RVGSAAL R RAHZREE . T2k IR AT
IR K g i DR A A 5 IR T R R VAN ok 7
25T AL TR I B S A EE P
Iz —.
4 4w

X IR IS VA A0 3 PR AR A h ) Bk Bk
FALYCHERAT AR AT B M)A T 6 R Sk
B A IRR ] A T R R S AR I
B MZARY SR ESHREHE LMK &
WIS R vh 1) 4 32 22 DURIDRE 6 T6 A7 A S BR b
g BRFAR M R RN IEASG R EZA D
HP ) T2 DA AR R 4 R0 (1) T AR i 4 U AR AE
SEE MG IR T VAT R BT A 36 15 55, B It
A B B LA AR SR A s P A
L IF BT WA A s A A AR I 5 55 3R 9
WA T VA G R LA A R IR TR R A

ST W 32 3 oI Y A M 3k At
FERART ARSI R T 5 S SO WL R e 30T .
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An Experimental Study of Gold Leaching from Host Minerals of
Hadamengou Gold Deposit and Its Geological I mplications

Li Qiangzhi1 2 Chen Yanjing1 , Xu Dengke3 and Yang Liqin3
(1 College of Earth and Space Science, Peking University , Beijing 100871 , China; 2 Gold Headquarters of the Armed Police Force ,
Beijing 100102, China; 3 Langfang Institute of Gold Geology, Chinese Armed Police Forces, Langfang 065000, Hebei, China)

Abstract

Located in the western part of the northern margin of the North China craton, the Hadamengou gold de-
posit is of hydrothermal type related to alkaline magmatism . Leaching of Au from pyrite and iron oxides ( mag-
netite and he matite) in three main kinds of ores shows that Au and Fe were dissolved simultaneously from iron
oxide ( he matite) and that their solubilities are positively correlated. This means that gold is mainly che mical-
bonded (lattice gold) and/ or colloidal-adsorbed in iron oxides . As to the pyrite , on the contrary, gold extraction
obviously lags behind iron, and the solubility of gold shows negative relationship with that of iron. This indicates
that Au is mainly hosted as grains of ele mental gold ( or native gold) within pyrite. Previous studies have re-
vealed that the Hadamengou gold deposit is characterized by intense K-feldspathization and high content of iron
oxides occasionally replaced by sulfides, which is probably attributed to the oxidation of K-enriched alkaline flu-
ids under an extensive geodynamic setting . These geological features , together with the high Au content of iron
oxides , may suggest that this deposit is the first iron oxide type gold deposit ever discovered in China .
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