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Abstract: The Dexing copper deposit is one of the famous porphyry copper deposits characterized by low grade
and multi-elements in China. In the past years, only the Cu element was recovered, and the other elements,
such as Re, Co, Au and Ag, were hardly considered in the heap leaching process. In this study, XRD, SEM
and EDS, EMPA, ICP-MS analysis and phase analysis were conducted to study mineral composition variations,
modes of occurrence and spatial distribution regularity of associate elements in order to put forward the feasible
evaluation on comprehensive utilization in this paper. The main conclusions are as follows: Au mainly occurs as
native gold; Ag occurs as both simple substance and compounds; Co mainly occurs as isomorphs; Mo and Re ele-
ments have no economic value in the heap leaching field due to their very low content. However, recovery of Co
element in the acid water reservoir can possess important economic value with its higher content of 19 g/t and its

higher leaching rates of 73% . Au and Ag are just potential resources with the much lower leaching rates and the
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lower average content of 0.1 g/t and 0.39 g/t, respectively. Besides, the further study should be performed

with regard to recycling rutile due to its rich content and its average particle size of 20 pm.

Key words: Dexing copper deposit; heap leaching field; associate elements; modes of occurrence; comprehensive
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Fig. 1 Sketch maps of location (as b) and sampling sections (¢) in the heap leaching field of the Dexing copper mine
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s i T 4 A Hz b} WA SiikA e AT e

1 ytw-1-3b 70 21 4 = - 5

2 ytw-1-5a 70 21 5 — 1 - FlEA: 2
ytw-1

3 ytw-1-9¢ 77 18 3 = 2 -

4 ytw-1-15a 78 20 2 = = =

5 ytw-2-4b 73 21 5 - 1 =

6 ytw-2-14b 80 10 6 3 2 -
yiw-2

7 ytw-2-36¢ 72 20 2 - - 6

8 ytw-2-42a 73 20 3 e 2 - misA: 2

9 zjc-1-4b 67 26 3 = 4 =

10 zjc-1-8b 64 19 3 5 6 4
zje-1

11 zjc-1-13a 58 26 2 5 3 7

12 zjc-1-15a 59 15 2 16 2 5

13 zje-2-5a 58 13 2 10 - 7 HfRA9

14 zZjc-2-7Tb 62 13 2 8 11 WEERT: 3
zje-2

15 zjc-2-8a 58 16 1 20 - HiEA: S5

16 zjc-2-18a 61 23 1 5 5 = Hzf: 5

A LA R A7 He b i) AR AR ST R AT h

VERHER Y & B M & B A, v Je
G R EZEW R TR R FENT ETY, 1=
I AE R AT HER AR S AR A b, 2 5 O Bk
BRCRPAFP ST, Fr FE O Nk o 2R 1 K b U R
M) FRYAE it ) B R AT A R A . X PR R AN [R] T
WA QR GRS BROIROD A [\ 467 & 43 5l 347 1
EPMA HLFHREE o0 M 45 B (3R 2O KW, g™ il
WA BT #E A FE Cus Mos Pbs Zns Cos Nis Aus Ag-
As 55, i Mo 5 Co & SRR YR YN (1 & &
3R 0.387% ~0.413% 5 0.050% ~0.072% » 1
TERCIR SR T I & 52 50 0.310% ~0.397% 5
0.034% —~0.036% - WKAR D H ) CovMo JCH
B2 LR Gtk kT v 3 21K, 17 Cov Mo JG % EAT
) T 25 B B AN TR A ) e 22 BE AR DN . AN =8
7B LA RSB AusAg TR R
RTE I VAR ik T S e & S BN F )
DIRR, S0 AEAS A3 (R 8 B AN 50284k

HL T R 41 47 H B R0 P B A T 0k R B HE VR
Y Au 2B DO ) B B A8 SR AE T4k 4
o e A AT /N B AR SRR, SR RLAR K 1
pm ZE AT, HARF PRR 589 (B 247200

BRI I BR R 2 A, & B R AL,
BRI T HEE 9 B 59 A S A

WA MRS 'R Z W& R A, L

JEAEHES BRI A1 N . HUBE BSE KIS Rk
2 R ECR B R S K, 5K AR
2£.2h), I B K ERAT 0™ Jhk rh e 3300 2, 58 i 3 W AR
I, CoO 5 FeO & BB #iok /N (K 200 W7 HRE
TEBIE AT SR, WA T SR T Co
JCE, HFHEH CoO, N 0.025% ~0.168% , *F
$10.114% o

GLLATR R R IS IR 2 A, R
RN e U1 Wk v R SR B SN 0 ) SR X T
o e DR R A B B R Y XA A, 24
FRERBE L AR /D, 4 o DR BT AR AT ) 45
P 5 A0 100y 5 BLEE JUACK B LT IORANEE, 234 20
pm Zifie LA TIO, FE PR 91.82% (K
2D

FARE AT 5 T R A 23 A e L, HE R RE
PEHRFEE NIRRT, IR K A s
PSRN o WK AR R, MU A S RO &
AN KD (7 R R 7 E B A0 ) N R A A S 4 4L
A= o 5 a2 A A AL, JiUE A 5 B A0 7E A
FRIREEAE R B A7 8 2 0 IR 45 LA RS e A7 7, (R L
SERE LRI S 400 K15 2, R K /NE LBOK
2L RCKRA S, AR B K. S Mm% Ag
(B 2b2d), Ag I EF AT 0.25% ~2.88% Z [,
XA A A [ 1 LB R 40 BT R, Ag TG R AR
M A AN () 2 (BT O AT AR AN ) o T B S0 Hh K



789

R HER I AT 5 Ca FEAETTE MR AR AR X X

% 6

L91°66 E90E oL 6800 0 900 0  t001 €100 €99L €600 8§90 €EF0 TSS9  RET  HIEE TG00 TEOE  TISO 0 8560 (M  qp-[9fz H“zaw
L8996 STIO'QUZ 0  SE00 600E O 8110 0 0 0 66568 6850 910 ILL1 0 91€0  S600 1190 1100 €00 86I0 ® QLT

900'L6 FOLOOUN 0 6£00 TRET 0 600 0 €100 0 896’16  6Y60 SLOO €80 0 9010 SO0 TSTO  STOD  SE00 THID @  ap-T-wA w:“q_
128'86  €F0°TOM  TLOD vOO  €ST1 TLOO 6£00 P10 0 0 F68€6 IEF0 FEO0 889T 1200 SKOO 1100 TLOO 0 6000 tLIO (D qp-1-9Z }\
[e10], T 01S 00D fO'A  OIN 04D FOPPN O"D  fO®T WL 03 fOMd fOIS 0 OBD O fOUV OSW OBN 4 g
+96'€8 6100:OUN  SHI'0  SLOO LSOO O 0 €00 0 0 fresL 0 BLOO 6191 8IET 8961 6T00 S600  STEL L0 9FI0 @

€88t8  LI0'0:0IS  $910 FT00 0 0 0 6510 600 0 $SO'SL 0 0 ITLL SLFT 650 9600 8000  LST'I 1o 8210 @ e @D
P9S8 IFO0'OUN 8910 €800 k100 0 0 Toro 0 8900 €T6LL TEOO 6LO0  6E1  €89T 9680  LLOO 1100 FILL LSOO 9VI'0 @ e MR
€0978 9I00'OUN TOI0 0 €100 O 0 1900 TO0 0 FPSEL TTI0 SLOD 6PPT  ELST  FOSTT 1900  S600  T6LOD  8T00 SHIO ©

I€6'S8 9ETOFQIH  6F10 TOO  8TOO 8800 €100 0 0 0 9£5T8 0 P00 101l $860  TEIO 0 TSO0  9TE0D  TIOO LPIO B

8€C06  SIOOOIN  [€00 100 SO00 LSOO €ST0 0SSO0 6F€0  9€68€ 0 1600 v6I'9T FIE0 T900  E€E00  BLOS  LOOSL 9890 LPEOD ® Q1w (WD)
67688 LSI'0 €500 1110 SO0 0 IEl0 O 0 LOSO CL8SF LSOO 8600 S86'61 StF0 €010 TO0  SERE  968€l  €8F0 I8TO @ RUBET
tF9'88 9LTOTQIH  STOD S0 vI00 O 0 0 0 €8t  98Ete 0 8000 TSI'ST $9TO SHOOD  8TOO  €6TF 96SLL €911 9FFO (D

[e0], e 00D  fO'A  fOYD 'OPN O OnD OuZ  fOIL Odd fO'T 'OfAd OIS fOS fO'd 0BD O 'OFIV. OSIW O%N e
8666 9000  9€0°0 6100 100 0 PROD 0 €100 LTOO L6S0  SEIOF P00 0 SHO0 8500 0 €Lo€s 0 0 tT00 @ ()
TEe6 6000 100 820 0  TIOO 0 LO0O SO0 0 90 IO 0 0 0 €200 tI'0  BHTTS 0 L0000 ©  qg-1-ofz M
LT6'R6 0 FEO0 800 1000 €000 O 0 0  LTOO I€0  8T®SH TS00 0 €100 0 €600 €0'TS 0 8000 SHO0 B e
99€°66 0 TLOO 100 1000 L0O0O 0 LTO0 6100 FEO0  SIF0  €€9F 900 1100 0 0 €LI0  $91°TS 0 6700 0 @ ‘D
TL001 0 00 0 0 6100 0 9100 0 €000 600 9999F 850G SO0 0 0 S600  TEES 6000  9¥00 0 @ qpl-g-wak AN
8€°001 000 SO0 €000 0 0 0 0 0 0 L8£0 8€C9F LPOO O 0 0 900 €8TES 0 €200 0 @ e
[e10], ny 0y np uz BV M o] A 1D O a Ad IN as i qd S an sy 2§ B4y g

VINdH UMM pazA[eue S[eaurul [BIONID JO sdsA[eue uonisodwod ay], ¢ dqel,
% /1 EHWOOW IR NEE %



790 = A O W ¥ ik & 236 &

a
SEM HV: 20.00 kv WD: 15.06 mm VEGAW TESCAN SEM HV: 20.00 kV WD: 15.15 mm VEGAN TESCAN
-

SEM MAG: 8.02 kx Del: BSE Delector 5 um SEM MAG: 3.00 kx Del: BSE Delector 20 um n'
Datetmidly): 111513 Name: 1311-0234 Digital Microscopy Imaging n Date(midly): 01/08/14  Name: 1401-0012 Digital Microscopy Imaging
c s d
Au 0
P
T Au-Py
Au
Si
Fe Th La
{'p,_. A.,{u Tha Ag ]1(11 (_'al_'.l'lé
" . g “aCe
L Kg Fe CuAuCu AU Ay Auw
I 2 3 ) 3 [ 7 8 ] 100 12713
AR 4606 cts fEbe 13200 (13 cts) ke

SEM HV: 20,00 kV WD: 14,98 mm Le s v v 1000 | VEGAWTESCAN
SEM MAG: 1.32 kx Del: BSE Delector  §() um &
Date(m/ddy): 11/18/13  Name: 1311-0267

SEM HV: 20.00 kV WD: 14.52 mm . VEGAW TESCAN
SEMMAG: 4724 Del:BSE Detector  |() ym v
Date(m/ddy): 010814 Name: 1401-0001

Digital Microscopy Imaging n Digital Microscopy Imaging n

h

o

g P

T Co-Ag-Xtm Fe
Lm
Gd Co Yh Fe
Gd Gdp' po - Y0 AL
2 3 4 5 ] 7 8 9 10 11 12 13 14
I 2 3 4 ] i 8 9 1] 1 13 - < E
WA P 3608 cis fde 13 248 (10 n:hls : ! 12 keV ] cts by 14,292 (1 cis) keV|

2 B YA RS S e o b i 2 K
Fig. 2 SEM images and energy spectral patterns for major minerals
ase— BRI (Py) P9 AL ZE 1 AR 4 CAWJIORE LA S S (0 BB 1% Bl CRE 5 yow-1-Ta)s bad— 41 95 (Quz) I B Ag I AT (Ming) LA K A J 4 g
W FES yiw-1-7b)s eng— A1 97 Cos Ag IIBEELH (Xem) SBRELHT BT B (FE 5 yow-2-1b)s [ h— 5 sl A7 (Rin ) FE A2 I BROIR # 2k
(L) VLR A0 RETE I (FES 2je-1-2a)
a,» c—natural gold (Au) particle wrapped in the pyrite (Py) and energy spectrum of pyrite (sample ytw-1-7a); b, d—monazites (Mnz) containing
Ag wrapped in the quartz and energy spectrum of monazites (sample ytw-1-7b); e, g—xenotimes (Mnz) containing Ag and Co wrapped in the
quartz and energy spectrum of xenotimes (sample ytw-2-1b); i, j—spherical limonite associated with kaolinite(KIn) and energy spectrum of limonite
(Lm) (sample zjc-1-2a)



%6 1 SR

It

TESARA HESI A )5 Cu FEAE TG M BRAL SR AIE S T X 791

W E A Co MIFER BT Ag(El 2e.2g), 7L
B TR E Co & & A th IR o AR IRWIF ST I %
AR WL Ag MOTH WAL

4  JCEHLERALFRFAE

4.1 CuEAEZIEAD M

FEah I & 0 2 WA SR, Mk MR ) yiw-1
5 ytw-2 HHH Cu JTCHE P E RS0 131.61 %
10705 131.87 <106, ¥ & B A M #k H B
(K13, 5k, SENHERY ze-1
5 zje-2 1 Cu JCHE B35 B9 04 589.86
10751 140.09x 105, 73 Al & pk IS HER I 1 5~
10 52545, 1M zje-1 5 zje-2 FIHM Cu T HE F =R KN
B2 31282 392.50 X 10 052 522.85 %106, thtb s
BRI HER 7 K15 2 (B 3)0 M yew-1~ yrw-2 1 T 3]
zje-1 HITH P2 zje-2 FHH, Cu 76 1075 5 38 9L B
B 3 AN LT 42,

2500

r zic T
. 2000} f
= 1500} "X
f;mrau: A‘V V w
"~ s00f »

zje-1-5 zje-1-10zje-1-15zje-1-20 zje-2-5 zje-2-10zjc-2-15 zje-2-20

I'I

400 1

w(Cu)/10°¢
e

3

ytw-1-10 ytw-1-20 ytw-1-30 ytw-2-9 ytw-2-19ytw-2-29 ytw-2-43

RERS
3 BENHER SIS HER ) CuJiER
oy

Fig. 3 The comparison of Cu element values in different

heap leaching fields

4.2 Co EARFIEB D MIFIE

5 Cu JGEMLL, Co TGE 2 [ 73 AR A5
MRS HER I yiw-1 5 yew-2 I Co 0P
FHZEAR K, 3002 21.61 <10 %5 5.19x 10 %, JF A
ytw-1 HITH Co 2 f bR 5 i ) LA KA s 4 A A 2
b ok, LTRSS BRI, P AE 5 107°¢
Fidi o DLERHER P 4THITT) Co 03 & RS,
BEaE] 112.95x10 6, P& ER 1910 A4

(Bl 4o B2 LA 7 B (B KT 50
1079, M ytw-1 5 yew-2 T H] zje-1 5 zje-2 Hi,
Co JTCH I B A& At KAk BRI T & M LT+
HFACE 4.

4.3 Mo 5 Re ZEAE &I EAI 2 HHE

Mo 5 Re JG 3 & B 4 AH AL ) 25 18] 43 A 5 AiE
Mo 7E ytw-1 5 yrw-2 #1HF~F 3 & & 5058 7.78
X 10795 6.90 x 106, PIF(EAHZEA K Re 1 ytw-1
5ytw-2 #IHEFR & &S 1.32 3107
0.53x10 % Mo JGH L zjc-1 5 zje-2 1 (1)1 34
TR 17.59 %10 05 17.09 < 10 ¢, #B LA Bk
ORI K Re TR AE zje-1 5 zje-2 HITH T35
A 4.78x107°5 5.06 x 107, P fH LB #
T, AR L BRIS HER A K15 2 (] 4b) . Bk L,
M ytw-1 5 yew-2 T 2] zje-1 5 zje-2 H1H, Mo 5
Re HA W B &M EAFEHE 4b). Re 5 Mo &
SR 7] M 2 B 1 ) T A 2R I e ARk % D) 9 K
o, D AVRIEE 7R Re 55 Mo & it 52 5 B2 1R 1EAH 9%
KA 4b). FREFI RS H Mo B2 E
TR A AR AL X D4R, 1984 Berzina et al . »
2005; Grabezhev, 2013), #Ed Re 3= % DL 2K i [A]44
Bt e AR b . 5 R Al T, 2 HER
PSS AL £ T MosRe 755 C 48 B k> (&1 4b)
4.4 Au 5 Ag EARRFEBI S 4FE

HHATTE M ARAEATR, Au 5 Ag RILH
THRAA I ARAE . B 25 LA 8 i I U 4, Au
5 Ag TE 4 50 413 & & A BCF AR, ot Au
TEAE 0.05 X 10 S KM, Ag & EAE 0.40 X
10~ 7K CIE 400, R IR 73 Au 2 DAL 1
R E I H AR & T AR AE T HER 37, AN 2 LR T
G 4 8 AT AE , DA IOSE AT 0474516 Au RA
A2 RS e, LA, Bl A 1 1k 7K A A il ot
U, B RIS .

PSR IT I, Au 18 yew-1 55 yew-2 Hl1f0 E
SRR, YT ERHEAENERY 41 5
Zje-2 I 1 A5 2547 s Ag TEMBRHS 55 80 A HER 3 #1
Aia oy, oA K. HER B 1) 4 Bk HE
B Au S Ag 8 BB, HER LTS I K A HE
BB, EW U THERX Au S Ag 1% R
/Ny Au S Ag B AR I ELIE JRU R B T L A
SRR B W, BB T 2 HER AL
A1 RIS A, B SL I R A7 Bk 3 HE R A AR S A A
AR S B AR AT o



792 Co SR TR 7/ B S %36 &
Cu 4 ACo
112.95 5
o 0 s
P AT —— w(Cu)/10°®

1500 - E 3. w{Co)/1 0

500

40 — w(Mo)/ 10"
BE s w(Re)/10”

120

fﬂﬂ

A b

—wiAu)/ 107"
----- w(Ag)/10°¢ P 420

!( ytw-1 >| <€ ytw-2

g ) i
ytw I 10 ym 1-20 ytw-1 30 yt“ -2- 9ylw 2 19ylw 2 29 ylw 2 43 Zje- 1 ? Zjc- I I? zjc- 2 ? zjc- 2 17

>|€—zje-1 —)‘«c—zjc-z —>|

R T

Bl 4 X HER ) 4 4551 CusCosMosRe ~AusAg JGE & it 43 i FEAE &
Fig. 4 Content distribution of Cu» Co, Mo» Re, Au and Ag along four sections in the heap leaching field of the Dexing

copper mine

5 Re.CosAusAg IHEAYIF 3 HTHRFAL

5.1 Re WFEMHED IR

Re TGERM T Re, 07+ ReO,+ReO5 F ReS, 3 4
AN ), B AR ReS, T Re 1S & >
ReO, 1 Re M7 5 (Kl 50, ReO; H' Re I 7 15 Al
Re;O; 1 Re BIEr /N T H R, P ReS, ' Re &
HIE H A 0.338 X 10 (K5 FJW-2-C, & K 31 1
D, Bm o 0.159 X 107 (FE 5 te-1-A, il ) R
W), ReS, “FYIE &80 0.042 x 106, HoAhMER H 1
R AR N FEEFE ST ReS, T Re 7 &,

HReS, FHTEN 40.082 x 107, BN
365.023x 10 CCHHAE ™) BL 22 94.939 x 10~ CEH M
KD, MR T ReS, M7 &AM RN 4.093
10 BB 0.339x 10 EHEH™ 0.508 < 10 ¢ (&
5. 6), Ui W] Re JCERALIF L R o L JE A 7 1%
B, Jl R AR AR, WA R A .
5.2 Co mEWFEMHELITIRIT

Co JLHALM T CoO~CoS LA K&l I HERR £ 3 4
YRS & Hd CoS ' Co & & > B IR £h
Co &8 >CoOH Co (K 7). CoSH Co 7 i
L E] 28.92 X 10 S(FE 5 wx-ytw-1-A, Bk 1 5
T, 3420 11.14 X 1070, il TV R s b B



% 6 3]

RN A GEARA SR A Cu AR TG E M ERAL SR AIE S X 793

FCo & mL176.34 X 10 S (W ) 146.06 X
10 CCHIEH ) 101.6 X 10 CCHHEN ), Co P& &

0.4

—=&— Re,0,
== RCDE
—a— ReO;
03k —7— ReS;

= —4— TRe

2

B

i

LS

&

Z

s

(-

K5 HERM B Re U MIAH 4G R
Fig. 5 Phase analytical results of Re element at heap

leaching stage

Colff i R0

K7 HERR B Co i MM BT 4 R

Fig. 7 Phase analytical results of Co element at heap

leaching stage

T A IR T Coo
5.3 Ag TELFYHED IR

X Ag AR 73 BT 0y S AR S B 0 A L A0 AR R
A AR RERR AR TP S M. PRk R
> GRALHEE > FERR 3 A A > TR > AL (I 9), B
s =& SRR, AR R HNEGE 5. i
VH RS RN 1.39 X 1078 “F¥ R 0.45 X
1076, BRALER R 1.44 <1076, P34 0.35x 109,
BT E R 0.95 X 10 S (FE 5 wx-ytw-1-A, ¥ bk
W1 S EIHD, P4 0.33 < 1076, XPAR R H =2 R
BTV, 5V R R ATRE S AR LG, T 0. 150 % 10 6.

H133.59x 10 C1CE 7. & 8), 15 BH 7E i i o F2 v
85 % I Co il L. 48 W K B 4, AT LA X Cot % 1A H

400 + 409

—=— Re,0+
300 365.023 —o— Re0,
200 —+— ReO;
oL 106.33 —— ReS,
100 | TR
j 94.939 =
40

WL
= th
LI |

RefiiH s 81070

SZ-\'KDI'(TJ M1 81 SZIT DE’I‘JSELWSZ['J C) DCYK T2 SZIL
HRRS

Kl 6 FILH B Re LR MIAH 4G R
Fig. 6 Phase analytical results of Re element at

flotation stage

v 404.67
400 - 439997
300 L
200
T_160f
2 [
= 120t
=
i E
E sof
B
=1 L
L=
40 +
a - Fa— Fa— . - & & Pr—
SZYK DKTI M1 S) SZIT DETISZLWSZCI C) D?‘YKTJE SZIL

HRES
Kl 8 TFIkl B Co JTLERMIAH 7> T 45
Fig. 8 Phase analytical results of Co element at flotation

stage

BN 0.360 <10 °EHEHA 0.380 X 10 %, Ag iZ
RERCE 9. 10D, AIE R — Pl e E I8
5.4 Au TERUFIHES IR

X Au ARG BT R A 4 + & AR & Ak )
G VE T R T A 4 A, R
ARG + IE A S > T A > H A T & > fER
P ECETD I, Bk E + EAE EE A
0.14 X10 % F¥4 0.068 < 106, /N T 7 A
i A (10,74 X 10 CCRERT ) 7.73 X 10 °CHH R
H.6.1x10 CCHIRH DA 5.3 X 10 CCHIREH ) (K
11 12D, B 40 R 20 RS0 RS



794 EERV IR TR 7/ B % 36 &
32 E 3.167 —=— Ag,0 — AgEO
) oy —o— MR
251 —v— FifthAg —a— Ag,S
—— FERR R Ag —v— HiftihAg
—b— TAg 7 —d— REREER A Ag

AgtH g /107"

Ko HERR B Ag R Hra R

Fig. 9 Phase analytical results of Ag element at heap

leaching stage

—=— (H+i)Au
M| —o— BALH R Ay
035 H 4 FAtdrh Ay
[ —o— EERREE P AU
030 H —— TAu

AuliH A R07°
<

K11

HERLI BE Au TR A BT 45 R

Fig. 11 Phase analytical results of Au element at heap

leaching stage
MR VAT, VAR HER AT AT A 3L
6 it

6.1 EEHFETESMIFE
6.1.1 Au'y Ag /A

LEDE 7 BB A AT R (A A o SREAR ™ 40 7
WS 2 Au FE AR LB 5 Ok s 5 2, (HIX
YO P D, R Au il A7 1 57 R 2 AR AR (Kesler er
2002; Arif and Baker, 2004; Canbaz and
Gokces 2014; Chen and Zhang, 2014), Au~ Ag- Co~

al .

AgtTRi R0

HRRS

K10 R B Ag TRV BT 45 R
Fig. 10 Phase analytical results of Ag element at

flotation stage

—u— (H+FE)Au

145 —o— HifbA A

L —a— it Au

12F —— EEREE AU

5 E —— TAu

S 10F
S sf
= F
& °f
’@;‘ n
4
2k

SZYK DKTJ MJ_ S! SZIT DETISZLWSZC] CJ DCYK 102 SZIL
HaRS

Bl 12 FFIERY B Au JCE IR BT 45 R

Fig. 12 Phase analytical results of Au element at flotation

stage

Re S EA U R AR BAT )b 10 & 5 5 R 804k
I B AL FS A AT A R L. BIEST
KA W7TE X Au 5 Ag 1E Cu-Fe i fb ).
Cu ML) I AR S 5 sk A 2 4 i — B2
A0 0 HE R, AT AT B DA 4 TR 2Bl 4R 4 R
JE A7 7 (Reich et al.» 2013; Cao Jing et al.»
2014; Plotinskaya et al.» 2014), 75 E N 4K 2 5 bk
F RV IR, Au B Ag fERT A R AL R
TERENEEWAY IR S WA G B A
5 Cu dh A7 5% U1 1EAH OCOC & CRE 255, 20105
TKEE A%, 20105 Silltoes 20105 Gregory et al.» 2013;



%6 1 SR

It

TESARA I A )75 Cu FEAE TG E M BRAL SR AIE S T X 795

Ziircher et al.» 2014). EMARG HAEE Au EEDL
M AEAE, JF HLLARE N T, 40 Au P58
TR 90 % LA b, BRI 40 %6 4 1 b A7 D R AR AR
KALR, Au TENKA D Wb 0 & EARG. W93
BHBRY VSR 5 ARERE(Guo Shuo er al .
20120, AASZH WA 5 (RGO S A7 75 45 s B Ak
WEILEH Y. M Re 7E0 A H AL 2 4
JEBAL YR B DI G, Re = 2 LT R4 B X
WA T A AT b CR Y4, 1983 JF JH 4B 5%, 2009:
Guo Shuo et al.» 2012).

YRR 7 A S A T I R PRV W, 5 DA
UG AR AL 1 4R RN WA K AEAGCFAE R, (A
TR K & A4 5 W 30 CRL G 2 5 RS B AR L B
SN EFAEMN SR B AT . BT U LR ar )G
Au5 Ag JCE & AR RRAE, v CLR 2 T % Aus
Ag ZE TG FE M AF T 20 BT 7 Ll i) 221k

Au TEAN R HEBR FE BE(RRE S i & AR A B
HER I ARECE 400, LRI Au At DI FEPE
JRRGE (1) AR 4 T 2T AN A2 2 0 A58 46 B A A
THER Y, DA DT WIAFAE ) Au J0 3 A 1
e, LUK, Bl A 8 M /K AR st i, 1hi 9
WHRAEFNMITE . BAREHEE TR T, Au 1L
S B IFRA RAEARA, A BE A HEE SR N, T
A 1 7K TR ) P A2 et 5 e A R AR A VR T R 2 3
WAFAE Cu-Fe A0 4 vh 0k 4 5000 2% 4, Bl 4 24 40
W TR SRR (1) 25 R B A T R A e 75

Ag TERLFE M HERZ AT (Zje-1 5 2je-2) 1
IR, W] fE R HERAE H] I Sl B4 LAk
HBAEM Ag BRI TIER, IR 51 Ag 7t
F R TEHERRERS M EN IR, Ag
5 Au AHSCIER S, fE R I 5 M Bk HER 3,
Ag 5 Au MAHICHEAR 58 (] 4D, 1K AT fE R4 7E AR
s o, Ag bR T LB XS Au B Au-Ag &
ST Ak, 38 0T e DAL A S T A7 T A ™
Y, U A R HER G A S TESAF R Ag B R
PEAKITH# , LEAFI /N » TR 248 DL A7 AR ) Ag I LG
14 0, BE 68 RPN P8 A7 A2 1) Ag 1) LG 491 1
s iR Ag 5 Au JCE A DCHERS 3. X 5 R YIEE
(1983 FT A A AT A v 1 4R 4 ol 4 S & 1) 90 % LA
Iy Ag PTRECARHRAT . B AR R AR A 45 2 Pl B
SAFTE ML AR — 20
6.1.2 Co MWL L5 7 A KA

Co BEMN M H R LB &RmAYA K,

e BB A BN S ST CRUINEE, 1983). fEBE
TR, CoNiAE AR IC#H, BT N 2
TEAME AT, A7 T Cu-Mo-Au #4602 5 Pb-Zn-Ag
W% 2 18, A H Co iz LB 5 W5 W %
BRI R RV R BEAE, 19845 B4, 20105 X
SR, 2013; HEE,2014).

AR B 5 PR E KRB Co Kl
SEHTH), T Co TG ER g E B3 04 T BUE BBk
G, LR DU T KA TR R LA 4%
W e RS Co 0 % & AR Ak [ 7E
0.030% ~ 0.08% Z ], PP AS [7] T 2% 1) 38k (2
LR 5 4 Bk AD 1) 6 AN T ERER IR 3
0.046 % » HLIR]— W335 7 b, AH [F) T 2 1) 3 g™
Co UHE TR —BHAMIR (R 2), XKW Co It
RAEE BN PIRA R 2 AR . A AE TR
B AR, IR A TR S T CoOs CoO Fr it
A% 0.025% > Fe 7 0.168% > T34 0.114% (& 2).
WEECH H Co JUR AL 0.81% ~1.24% 2 1], 24k
JaE N, R i Co RMETHE Fe M1 S
TCEM & R R MO, IX SRR E R B, Co JU#
TEREECAT AR AT B8 5 285 [RMG Y U471, i AS A2 3
ST, 5 Cu JGEMIEL, Co TUE MR MR B,
LB 73% , B R 2R A AR I HE R BOR X
LR T G TE AP EM Co MR B B E MR
RO, 1K 5 W AH 4 B 5 A — 20 .

6.2 HRBEEHFLETEEZESHNA

JCE M ZRG A R 18 70 3 1R A7 T A 2
ZISIuE S, o, o IR B I 4 ot % 45
A ) FH 13 5 R i o ) IR X LR R o A
MRG0 R CRE SC A, 20055 761 R 45, 2016
ASCAEHE R R v, 38 3 AN R HE R R T IO A G
FEEENNE, i T SR SRR
FUAHE, S ] B [ i & (R A H ) Res Cos Aus Ag
HEILERME A

oA, HEIR X Cus Mos Cos Re P 2% B 46 B 4%
#,Cu L HE MIHER RIEF] T 88% /o4, MosCosRe
ETLRMRHEFEL R ELIER T 60%73% 90 %
Kikio BRI, HERFER T Mo 55 Re GE S = SR
AR 2, HAHK D Re P38 &0 371.42 %
106, SWAH - Hr TR A RS 5 AR AT, BB Re TG
IR = EE SRS RS H Re, [FIIK
FIFHHER 7 1 Mo Re JG 3 A P LA £ 55 (E 5 41
BT DA AT HER K S AL A R R
Co~Au~Ag TG F AN S AL RRE, JCH 2 Co T0E,



796 = A O W ¥ i &

% 36 &

TEHER ) 1) ~F 38 0 2 5 IR A ABUAH 2, 3X 0T fg B
T Co JLE Y Cu JUHELEN IR 1 25 W) 43 A AN [, A%
ST A IR AR R AR AL A . WA AT R,
CoS "Vl 1) & & f ey Hie K& 518 31 28.92 < 1076,
PRGN 11.14 X106, @R TIRIERE S Co 19
T 399.97 X 10 CCHRE I, I H 176.34 < 10~ (I
FEH™),155.39 < 10 CCHLKE ™), 146.06 x 100 (4l &
), 101.6x 10 CCHEND, HAKH 14.36 < 109,
PIIEEN 133.59 %10 9, Co MERRHMF LR
FT 85% » A LATEIRIC Cu 783 1 [R] B, BF 5 [ g )
MR KT Co SFmHE HAEELTTE X

T Auty Ag TG EE LIS R Y0
WIAEAE, 52 R R MK AE FHAR /N, BT L Au ot
FZAH S TR R KAG . HER I N S0 Pk
FERN, BIAR 1 pm 2247, BE— 2D K T 4545 R M
FE o [FIEREX Ags Au AR 23 HT B o, 5 9 B A o
FHEL Ag~ Au 32 HZIRAR, BB, (1SRG A A7 1) Aus
Ag WhARAE HER 2 AT HEAT TUAL 2R, VR AL Aus Ag %
fiE A, A BEA W HE = AusAg WRHIRR . REH
RO 0.1 g/t 2410 Au IR AR IR 2 R
e, (H B 35 2 TT R VRN, S AL BE S0 55 I H
/U, A Ak TR A % 5 P AN Rk T, R AN I R
oK, BRIRFENLIE— 20 IR, AT HE R 3 AR
PifEE Au 5 Ag TCETEHER T 20— D 1
BT AT 8 AR ol 1 s U

EAh, AR AT HE R AR S AL A & 20 A
TEMEAUYEEN, SEEMAYAN, BHRA
Z RSN ARSI R PR AK I O AT RS E A7 A
AN FUR B, B B 5 4 4047 H A 5l 1, 48
MANET TIO, B =R 610 JI W, 5741 & TiOo, 1
iz 0.53%, 2 70.4% A &4 H, &40 AT TiO,
93.3% , 4 £L A fif FE T IA 460 TR IS, 19835 2=
TR, 20100 A KA NS B os &40 4
TiO, Friik 91.82% (K 2), K IE &L A{EHER T
fii i 4w, A7 BRI & 40 A E R S A e e R
T IR AE 5 o A AL Bk — 0 A, DR R I
ZEA R 5 vE S AR, 100 B BE 2 R A [n) R
I EFAR SN Y e R (i

(D MR HEE I Au M B EE A
SRS, WY BB SR Ag A BT I B

AR, SLUCOE A0 BRE A BRECHT S, AT B AR
T AR, 3 vT LA AR AT B8 0 A S5 &
W AFTE s Re 5 Mo AHCHEI] 2, =2 DA [F 4
I AR AE s Co EELLR R G I AE L, 7
W) E 2SR Sk, 2Lk DU A7 T
B ew .

() HERIGEAR AL Au 5 Ag 7T RERCH
B TEIR, 1 Re 5 Mo JG % T3 & S ALK, [
WA A ARG . Co TCRFHIEHEAN 18X 10 0~
19X 10 &4, HERIFARI KR 2, gt
BRI E] 73% P, WERAERD Cu 762 1 R I, %
FRPEK E T ) Co o 28 HEAT [RIOR) FH ] R HAA B K1)
SV G AN, HER N & A R, XK
REA A v 4 20 B T M R AR AT e AR KT 5.

Bt Foh TAEHAE, AT 3R] T R4 4R A M)
SRR AT FAE SESHARA B TAR P 6 XA, e R
LA PR T F ERAAF IR = TR R ITH
BAFE BB B3 K F (AL A AR 5 A K AT
A B, AR Se oA MR AT AR A B T bR gk A
FHEA AR E) AWK T S k= A AL R
F kA 4 B o, AR PR 8] TS IR 6 A B, 47
37 b B o bR LR R R R IR P
RGP A5 T, 13 3] T Ak Ak ik Ak B Ak o
AW R A A PR B) B R IT e 48 5 5 L, A
F &5 AN PR

References

Ai Jinbiao, Ma Shengming and Fan Lianjie. 2013. A quantitative discus-
sion on element mass migration in the Wunugetushan porphyry Cu-
Mo deposits Inner Mongolial ] 1. Acta Geoscientica Sinica, 34(2):
193~202Cin Chinese with English abstract).

Arif ] and Baker T. 2004. Gold paragenesis and chemistry at Batu Hi-
jaus Indonesia: Implications for gold-rich porphyry copper deposits
[J]. Mineralium Deposita, 39(5~6): 523~535.

Berzina A N» Sotnikov V I, Economou-Eliopoulos M et al. 2005. Dis-
tribution of rhenium in molybdenite from porphyry Mo-Cu deposits
of Russia(Siberia) and Mongolial ] . Ore Geology Reviews, 26(1~
2): 91~113.

Canbaz O and Gokee A. 2014. Microthermometric and stable isotopic (O

and H) characteristics of fluid inclusions in the porphyry related



% 6 3] RN A GERA SR A Cu AR TGS M BRAL SR AIE S X 797

i

Copler Cilic-Erzincan) gold deposits central eastern TurkeylJ]. Cen-
tral European Journal of Geosciences, 6(2): 139~147.

Cao Chongs Zhao Yuanyi, Shui Xinfang, et a/. 2014. Occurrence and
distribution regularity of by-product elements in porphyry Cu-Mo de-
positsL ] 1. Contributions to Geology and Mineral Resources Re-
search, 29(1): 1~12(in Chinese with English abstract).

Cao Jing> Ye Huishous Li Zhengyuan, et al. 2014. The study on mate-
rial source of the Leimengou Mo deposit in west Henan Province,
China: Constraints from zircon Hf isotope and S isotope datal ] ].
Acta Geologica Sinica( English Edition), 88(supp. 2): 497 ~498.

Chen Maohong and Zhang Zhigiang. 2014. Shedong W-Mo Deposit—A
new discovered Early Silurian porphyry-skarn-quartz vein type de-
posit in Cangwu County» Guangxi Provinces Chinal J]. Acta Geo-
logica Sinica( English Edition), 88Csupp. 2): 499~500.

Czuppon G» Ramsay R R» ozgenc I, et al. 2014. Stable (H, O, C)
and noble-gas (He and Ar) isotopic compositions from calcite and flu-
orite in the Speewah Dome, Kimberley Region, western Australia:
Implications for the conditions of crystallization and evidence for the
influence of crustal-mantle fluid mixingl J 1. Mineralogy and Petrolo-
gy, 108(6): 759~775.

Fan Ziliang, Xu Xiaochun and Chen Linjie. 2016. The geological fea-
tures and metallogenic setting of the porphyry copper-molybdenum-
gold deposits in Tongling ore district: Anhui Province[ J 1. Acta
Petrologica Sinica, 32(2): 351 ~368(in Chinese with English ab-
stract).

Guo Shuos ZhaoYuanyi» Qu Huanchuns ez al. 2012. Geological charac-
teristics and ore-forming time of the Dexing porphyry copper ore
mine in Jiangxi Provincel J1. Acta Geologica Sinica ( English Edi-
tion), 86(3): 691~699.

Grabezhev A 1. 2013. Rhenium in porphyry copper deposits of the urals
[J]. Geology of Ore Deposits, 55(1): 13~26.

Gregory M ], Lang J R, Gilbert S, et al. 2013. Geometallurgy of the
pebble porphyry copper-gold-molybdenum deposit, Alaska: Implica-
tions for gold distribution and paragenesis[ J 1. Economic Geology»
108(3): 463~482.

Kesler S E; Chryssoulis S L and Simon G. 2002. Gold in porphyry cop-
per deposits: Its abundance and fate ] ]. Ore Geology Review, 21(1
~2): 103~124.

Lai Yawen, Wang Lingen, Xiao Guoshi,> et al. 2005. Study on the oc-
currence states of the platinum group elements in basalt from western
Guizhou Province and their geological significancel J 1. Journal of Jilin

University(Earth Science Edition), 35(5): 607 ~610Cin Chinese

with English abstract).

Lang Xinghai> Chen Yuchuan, Tang Juxing, et al. 2010. Male village
xietongmen county in Tibet porphyry copper gold deposit genesis dis-
cussed—Evidence from elements of the space distribution features
[1]. Geological Review, 56(3): 384~402(in Chinese with English
abstract).

Liipo J. 2003. Characterization of the mode of occurrence of gold in Jok-
isivu pilot feed and products[ ] ]. Minerals Engineerings 16 (11):
1317.

Li Zhangda, Zhou Qiulan and Yang Mei. 2010. Implementation of por-
phyry copper and molybdenum deposit in recycling work and estab-
lish the comprehensive utilization of tailings rutile resource demon-
stration mine proposall A]. Tailings Comprehensive Utilization of In-
dustrial Technology Innovation Strategy Alliance Founding Confer-
ence and China Top BBS on Tailings Comprehensive Ultilization of
Industry Development[ C]. 78~-80Cin Chinese).

Li Zhuangkuos; Gui Binwang and Duan Xixiang. 2002. Heap leaching
factory of dexing copper mine production practice and technical re-
searchl ] ]. Mining and Metallurgical Engineering, (1): 46~ 49(in
Chinese with English abstract).

Li

Hanzhao. 2005. Refractory gold ore roasting oxidation at home and

=

abroad present situation and prospectsl J ]. Metallic Ore Dressing
Abroad, (7): 5~10Cin Chinese).

Liu Hanzhao. 2010. The application of process mineralogy in gold miner-
al intergrowth[ J J. China Nonferrous Metallurgy, (3): 7~ 11(in
Chinese).

Liu Minyuan, Wang Yanlong, Wu Shangqing, et a/. 2007. Gold de-
posits of guizhou xingyi male wu district of heap leaching technology
was studied[ J 1. Bulletin of Mineralogy, Petrology and Geochem-
istry, 26(4): 371~375(in Chinese with English abstract).

Liu Yaowen and Deng Hongling. 2004. The practice and development
orientation of heap leaching technology for low grade of oxidized ores
in Miaoling Gold Mine[J]. Gold, 25(3): 36~38(in Chinese).

Liu Yingjun. 1984. Geochemistry of Element[ M. Beijing: Science
Press, 1~222(in Chinese).

Plotinskaya O Y, Grabezhev A I and Seltmann R. 2014. Porphyry de-
posits of the South Urals: Rhenium Distribution[ ] 1. Acta Geologica
Sinica (English Edition), 88(supp. 2): 584 ~586.

Reich M, Palacios C, Barra F» et al. 2013. “Invisible” silver in chal-
copyrite and bornite from the Mantos Blancos Cu deposits northern
ChileLJ]. Eur. J. Mineral. » 108(3): 463~482.

Rui Zongyao, Huang Congke, Qi Guoming et al.1984. The Porphyry



798 EER S TR |

»2,

% 36 &

Ju ok
b2 ST

Copper{ Molybdenum) Depositl M. Beijing: Geological Publishing
House, 1~110.

Sillitoe R H. 2010. Porphyry copper systemsl[J]. Economic Geology>
105C1): 3~41.

Trubetskoy K N, Kaplunov D R and Ryl nikova M V. 2012. Problems
and prospects in the resource-saving and resource-reproducing
geotechnology development for comprehensive mineral wealth devel-
opment[]]. Journal of Mining Science, 48(4): 688~693.

Wen Zheng’ an and Wen Qian. 2010. Low cyanogen bromide method in
the application of low grade gold ore heap leaching industrial produc-
tion[]]. Gold, 31(2): 41~44(in Chinese).

Wu Baoging. 2017. Porphyry copper mine in our country the basic char-
acteristics and causesl ] 1. World Nonferrous Metals, (1): 176 ~177
(in Chinese).

Xiao Rong» Li Xiaofeng, Wang Cuiyun; et al. 2016. Jiangxi Dexing
arca» the diagenetic characteristics of mineralization chronology of
cinnabar red rock of copper deposits and its geological significance
[J]. Journal of Earth Sciences and Environment, 38(1): 55~65Cin
Chinese with English abstract).

Xie Yuling, Chen Wei, Li Lamei> et al. 2010. Mineral assemblage,
gold and silver occurrence and process properties of Nongruri gold de-
posit of Tibet[J]. Journal of University of Science and Technology
Beijing, 32(5): 543~551Cin Chinese with English abstract).

Yang Bos Shui Xinfang, Zhao Yuanyi> et al. 2016. H-O-S-Pb isotopic
characteristics of the Zhushahong porphyry copper deposit in Dexing
Jiangxi Province, and their significancel ] 1. Acta Geologica Sinicas
90(1): 126~138Cin Chinese with English abstract).

Ye Jianping. 2015. The use of low grade ore of Dexing copper minel J .
Earth, (5): 25~27(in Chinese).

Yin Qihua and Zhang Honghua. 2009. The scheme in the comprehensive
recovery of dexing copper mine associated elementsl A]. The Benefi-
ciation of Academic Conference Proceedingsl C1. 97 ~ 102 (in Chi-
nese).

Zhang Honghua. 2011. Dexing copper mine associated comprehensive
recycling and rare element separation technologyl J . China Mining
Magazine, (20): 27~31Cin Chinese).

Zhang Honghua. 2013. Dexing copper mine secondary resources recy-
cling technologyl J ]. Nonferrous Metals ( Mineral Processing Sec-
tion)» (z1): 91~93(in Chinese).

Zhang Li, Huang Yong, Lang Xinghai, et a/. 2010. Tibet Xietongmen
male village copper gold deposits in the gold occurrence state of the

researchl J J. Mineral Depositss (29): 1025~ 1 026(in Chinese with

English abstract).

Zhou Qings Jiang Yaohui» Liao Shiyong, et al. 2013. The research
progress of dexing porphyry copper depositl ] ]. Geological Reviews
59(5): 933~940(in Chinese with English abstract).

Zhu Xun, Huang Congke, Rui Zongyaos et al. 1983. Dexing Porphyry
Copper Deposits. M. Beijing: Geological Publishing House, 1~ 110
(in Chinese).

Ziircher L, Bookstrom A A» Hammerstrom ] M ez al. 2014. Relation-
ship between porphyry copper occurrences, crustal preservation lev-
els and amount of exploration in magmatic belts of the central
Tethys region[ J ]. Acta Geologica Sinica ( English Edition), 88

(supp.2): 572~573.

Mt e 32 5 3% STk

LA, T, BEEA . 2013, WS DAL RS AU R
TCEITA T AR ], HEREAR, 34(2): 193~202.

ok, ROCE, KBS, % 2014, BEAAUVAHET AR S EAL (RO
TCRRAFRZS G A AR IT . MR HRA R A, 291D 1~12.

PR, RERR, BRAAS, 25, 2016, ZCBUMIET 4 X BT 40 4H 4
W IRHOFRFAE S 5] ], M43, 32(2): 351~ 368.

KAESC, TAMAR, #HEE, 45, 2005, Bt XA ok s R IRAIRE
FHRE L] R K% S G R B2 D, 35(5): 607 ~
610.

BENGUHE, BRER)I, FEAEDS, S5 2010. VUmUSHE 15 A B AL 4
B PR B R 8 ——K H o0 3 10 28 1) 43 AR AE O UE SR L) D, s
P, 56(3): 384—402.

ZEER, AL, B H. 2010, KT IFRBES T HE R R R
B a0 A I AR L i A R R TER L B AL R
AR M AR B0 3 e 106 B N K 2 W v [ R S R
PNk e g kR e SCEELC, 78~80.

ZR Rl HGRHE, B 4. 2002, FEDCHIT R ) A 7 S R R BER
PRI B TR, (1D: 46—49.

XBLA. 2005, [ PSR ER G R P A LR AN AT 3L ], FISh 4
JBYER, (7): 5~10.

XA, 2010. T2 W¥eaikn LML hEA R4,
(3): 7~11.

MRTG, EME, R, 55,2007, St HA N T ERBIX &0 A
MR TEMRL]]. v Ws AR AR, 26(4): 371~
375.

KR SC, MLLF . 2004, T GG Ab AL UL T A0 M S0 B BOR JE 7
mLJ]. %4, 25(3): 36—38.



% 6 3] RN A GERA SR A Cu AR TGS M BRAL SR AIE S X 799

AYedl . 1984, JLFEIERAEIMI. dbat: B2 HARAL, 1~222.

VSRR, BT, FFEW, % 1984, P EBEE S CHEDERIMI. b
A HUTTHRAL, 1—110.

SR, 2017, FRE B AR ARG HE S IR R T D,
g, (1D: 176—~177.

SCBU, 30 WL 2010, ARG IE AR AR A L 4 A M Tl A P o
MR I D. 384, 31(2): 41~44.

WEE, WEOMh, 2N, % 2010, MRRIH &F AT B
J SRS S TZRAAELT . JERt R R 2 254, 32(5):
543~551.

B, R, EARR R, AL 2016, TLPUAEN M DORRD 215 5 40T ik
B AEARRAE R T LT ], R G ERBE AR, 38
(1): 55~65.

B Wk, KHIT, BICE, . 2016, TLPUHEIORADLLHEA TR H-

O-S-Pb [FIf7 22K AE S LT, Mo, 90C1): 126~138.

HHEPL 2015, AR AT A MAHLT]. HBER, (5): 25~27.
FRE, FKLfE. 2009, EXET A TR G A IO Ef LA

AN AR S WAESCELCT. 97~102.

FRAE. 2011, XA HEER BT R LS M L B EORL) ).

EH ), 200 T: 27~31.

JRerAE . 2013, FEXCHNT X E IR IR H R ], B s Gk

ik

W#45), (21): 91-93.

BE, ¥ F, BRI, S5 2010. PURLMHE R R AR 4 1
IRAFIRASHEFELT ], O RIBT, (29U TID: 1025—1026.

W, EMEME, BT, S 2013, MBS WA RN Ot R
[J1. HBRPE, 59(5): 933—940.

W, BEEEAT, EER, A5, 1983, AXMPEAMT TMI. dbat: HUR
AL



