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INDI - KHOANG SAN DI KEM CO TRIEN VONG 
TRONG MO CHI-KEM KHU VUC CHO DON 

PHAM THI DUNG, TRAN TUAN ANH, TRAN TRONG HOA., NGO THI PHUONG, 
NGUYfiN VIET Y, SHUNSHO ISHIHARA, PHAM NGOC CAN, TRAN VAN HIEU 

I. MO DAU 

Indi (In) mpt kim loai hie'm, cd tfnh chie'n lupe 
ciia cae nganh ky thuat cao, dac biet khong the thieu 
In trong san xuat man hinh tinh thd Idng (LCD) hay 
mang mdng trong cong nghe nang lup'ng mat trdi. 

Nhu eau sir dung In kim loai ciia the gidi ngay 
cang tang cao do viec san xua't man hinh LCD va 
plasma, dac biet ttt nam 2005 trd lai day, mdi nam 
tang25%'|I0l'. 

Chfnh vl the viec tim kiem cac ngudn cung cap 
In la cong viee dang dupc cac nha cong nghiep tren 
loan the gidi quan tam, dac biet la Nhat Ban - mpt 
cud'ng qude cd siic tieu thu In ldn nha't tren the gidi. 

d Viet Niim, theo tho'ng ke trong tai nguyen 
khoang san Viet Nam |7 | cd ta't ca 73 md va didm 
quang ehi-kem thupc cac ngudn gdc khac nhau. Hau 
het deu thupc loai md nhd va trung binh vdi tdng 
trtr lupng khoang 97 trieu ta'n quang chi-kem ; phan 
bd chil ye'u b cac tinh midn niii phfa Bac Viet Nam, 
dac biet tap trung nhidu d cae tinh : Bac Kan, Ha 
Giang, Tuyen Quang, Thai Nguyen,... Tuy nhien, 
khong phai bat cii md chi-kem nao cQng deu cd 
tridn vpng vd khoang san In. 

Cac ket qua nghien ciru budc dau ve cac nguyen 
td di kem trong quang chi-kem khu vue Chp Ddn 
trong khuon khd dd tai : "Dieu tra thuc trang va 
danh gia tiem nang khoang san di kem trong mpt 
so md chi-kem va ddng d mien Bac Viet Nam" 
(2006) da phat hien dupe Cd, Ag, Sn, Bi, In la cac 
nguyen to cd ham lupng dang quan tam. Viee nghien 
cihi cd he thdng ve cac nguyen to di kem trong quang 
chi-kem khu vue Chp Ddn dupc tie'n hanh trong 
khuon khd de tai KC.08.24/06-10 : "Nghien eiiu 
thanh phan di kem trong cae kidu tu khoang kim 
loai ca ban va kim loai quy hie'm co trien vpng d 
mien bae Viet Nam nham nang cao hieu qua 
khai thae che bien khoang san va bao ve moi 

trudng" va da xac dinh cac md chi-kem khu vue 
Chp Ddn cd trien vpng nhat ve In. 

Trong bai viet nay, cac tac gia trinh bay mpt sd 
ket qua nghien ciru ve dac diem phan bd In trong cac 
md chi-kem viing Chp Ddn, tren ca sd dd danh gia 
trie'n vpng ciia khoang san nay, ddng thdi cung ca'p 
nhtrng dinh hudng ban dau cho viec sir dung tdng 
hop va cd hieu qua quang chi-kem d day. 

Cac sd lieu sir dung trong bai viet nay la cac ket 
qua phan tich dia hda quang bang phuang phap do 
khdi phd plasma (ICP-MS) (dupc phan tfch tai 
phdng phan tfch Actlabs d Ontario, Canada) va 
thanh phan hda hpe ciia khoang vat quang 
sphalerit, galenit thupc de tai khoa bpc cap nha 
nudc KC.08.24/06-10. Thanh phan hda hpe ciia 
khoang vat galenit, sphalerit phan tfch tren may vi 
dd (mieroprobe) CAMEBAX-Kevex tai Trung tam 
phan tfch Vien Dia chat va Khoang vat hoc 
Novosibirsk a 15 keV, 20 nA va dupc chuiin hoa bdi 
khoang vat chuan qudc te. 

II. SO LUOC DAC DIEM DIA CHAT VA 
QUANG HOA CAC MO CHI-KEM KHU VUC 

CHO DON 

Quang hoa chi-kem tap trung nhidu nha't trong 
cac ca'u tnic dia cha't Paleozoi vung DPng Bac Bp, 
dac biet trong cau tnic LP Gam hoac tren ranh gidi 
gitra ca'u triic LP Gam va ca'u tnic Phii Ngir, vd mat 
kien tao thupc dai udn ne'p ria khdi nen Nam Trung 
Hoa. Trong cac ca'u true nay, cac thanh tao dia cha't 
chiia khoang hoa chi-kem la cac he tang tram tfch 
carbonat, liic nguyen - carbonat tudi Paleozoi trung 
vdi hang chuc tii khoang chi-kem cd quy mo khac 
nhau phan bd trong hai vung quang chii ye'u la Chp 
Dien va Chp Ddn thupc huyen Chp Ddn tinh Bac Kan. 

Viing quang chi-kem Chp Don nlm ve phfa tay 
nam huyen Chp Ddn, each trung tam huyen khoibg 
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7 km bao gdm cac md : Na Bdp, Pii Sap, Na Tiim, 
Lting Vang,... chii ye'u phan bd trong tang da vPi, 
da voi dolomit cd xen cac ldp da phien thach anh 
sericit d phiin tren va dudi tang da voi chira quang 
thupc he tang Pia Phuong (D,;;/?) (/;;/;/; 1). 

Trong viing, hoat dpng magma bieu hien ro rel 
nha't la hoat dpng magma xam nhap cd ihanh phan 
da dang, phd bie'n granit cao nhom, syenit va doi khi 
gap cac dai mach mafic-gabrodolerit cd le deu cd tuoi 
Permi-Trias (theo nhidu tac gia, khoiing 270-230 ir.n). 

CMU Q I A I 

He Dc Tit: Cuoi. soi. c i l . st-l 

HO Dcvdn-lhrtng dm'ji. giua 

He lCin!i Phin l*huan<: 

M l K K i . i k l M . i b i l l . u h a 
, \L i i \ i l \ c i l cl;i i^liiCii voi. 

:\\ C;'K- l i ' l i rnunc Ciil kcl . dii phicii lh;,icll anil bi 
\ n i . da \o i hi hoa IHKI. liii lioa. dii |i l l icil silie 

Da pliiOii Ihach anh \ c n c i l . cai kcl pliicii silie .xcii ciic lo|i ni.'mg hoac 

d.ing than ki'iih da voi , set \ o i 

HO Ordovic-Silua 

He Uuii; I'liii Nl iu: D;i phien scl liiaeh anh \e i ie i l \en eal kc l , boi kel 

Granil [ihiie lie Hhiahioc 

Ua \ 6 i . phien Mi i , seM voi . da hoa 

Da phien Ihach aiih-.vcricil 

DUT gay: a - Xae dinh: b - Uir doan: e - Chom nghich 

Tlian quang ovi l : a-xac dinh. bnlu doiin 

Than quang eo qny mo li'ni 

Dien li'ell l im kiem d;inh gia qti.lng ehi - kciii 

Dirdng giao ihdng 

S(')ng. sudi 

Hinh LSa dd dia chat cac md kem-chi khu vuc Chp Ddn 
(thanh lap theo tai lieu ciia Nguydn Xuan Trudng va nnk, 1996) 

Cac he thdng dih gSy trong khu vuc chang nhtrng 
ddng vai trd.khdng che quang hda ma cdn ia cac yeu 
•id Iam dich chuydn than quang hoac mpt phan ciia 
than quang lam cho qua trinh tham dd va khai ihac 
trd nen kha phii'c tap. 

Cae than quang thudng cd dang via, tha'u kfnh, 
cau tao dac xft hoac xam tan day vdi the nam gan nhu 
chinh hop vdi tang da voi chira chiing (phuang vi keo 
dai va gdc cam ciia than quang gan nhu triing vai 
dudng phuo'ng va gdc cam ciia tang da chiia chiing). 
Quang cd ca'u tao xoan lupn, phan phien, vi udn nep, 
ddng chaiy va khiic ddi. Tdng tai nguyen tin cay ciia 
chi-kem khu vue Chp Ddn la 2,374 trieu tan quang 
sulfur, vd'i ham lupng 9,61 % Pb-I-Zn va 593.000 
tan quang oxid, ham Iupng 6,18 % Pb-nZn |8 | . 

Thanh phan khoang vat quang ehii yeu la sphale
rit, galenit, pyrit, cassiterit, stannite, marcasit, pyrotin, 
arsenopyrit, chalcopyrit, quang ddng xam (tetraedrit); 
cac khoang vat thir sinh gdm hydroxyt sat (goetit, 
limonit), anglezit, serucit va smithsonit; cae khoang 

vat phi quang : dolomit, calcit, thach anh, sericit, 
clorit, granat... Dac biet la su cd mat ciia loai pyrit 
eau tao eau dang keo ke't tinh. cimg vai cac miinh 
va ciia nd tao thanh cac diii dan xen vpi cac dai 
sphalerit dan khoang cd dp chira sat cao, hi nirt ne 
va dap va tao nen dang cau tao phan ldp, vi udn 
nep chirng td quang dupe hinh thanh trudc bien 
chat va trudc udn nê p. 

Tir cac nghien ciiu vd khoang tud'ng, quang chi-
•kem khu virc Chp Ddn cd cac td hpp cpng sinh khoang 
vat nhu sau : 1. Carbonat - sphalerit - pyrit dang cau, 
2. Tliach anh - pyrit -arsenopyrit - pyrotin, 3. Td hop 
galenit -.sphalerit - pyrit - pyrotin - chalcopyrit -
quang ddng xam, 4. Td hpp ealcit - thach anh - pyrit. 

III. DAC DIEM PHAN BO CUA INDI 

i . Indi trong gudng vd tinh qudng 

Nham danh gia tridn vpng ciia Indi trong quan" 
ehi-kem khu virc Chp Ddn, cac tac gii da tie'n hanh 
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thu thap miiu iheo ba nhdm sau : 1. Quang chi-kem 
nguyen khai (miiu qua dap ham, da dupc trung 
binh hda truac khi dua vao tuyen tai xudng tuye'n), 
2. Tinh quang kem, 3. Tinh quang chi va phan tfch 
cac mSu nay bang phuang phap ICP-MS. Ke't quii 
phan tfch d Ix/ng I cho ihay : 

Being J. Ham lUdng In, Sn, Cd, Cu (g/T), Zn (%) trong 
quang nguyen l<hai, tinin quang l<em va tinh quang chi 

l<hu vuc Cho Don (phan tich bang phuong phap ICP-MS) 

KHM 

Qudng nguy 
C1-94/1-NB 
.C3-74/1-NB 
C1-84/1-NB 
C2-84/1-NB 

Tinh qudng 
NB-08-68 
C2-14/2-NB.. : 
C1-14/2-NB 
C2-24/2-NB 
C1-24/2-NB 

Tinh qudng 
NB08-67 
C3-54/3-NB 
C1-64/3-NB 
C1-74/3-NB 

In 

en khai 
81,5 
78,5 
72,7 
70,6 

Zn 
698 
569 
579 
574 
522 

Pb 
23,2 
52,8 
56,2 
46,9 

Sn 

323 
324 
282 
301 

416 
1.640 
1.900 
1.660 
1.670 

320 
388 
341 
237 

Cd 

181 
179 
158 
160 

1.550 
1.190 
1.240 
1.240 
1.130 

41 
107 
116 

Cu 

1.080 
1.170 
1.060 
1.010 

3.590 
6.090 
6.780 
5.920 
5.910 

8.490 
3.730 
2.330 

97,5 2.660 

Zn 

4.90 
4,70 
4,20 
4,30 

36,60 
40,20 
41,60 
41,20 
38,00 

0,43 
2,53 
2,85 
2,45 

Quang ehi-kem khu vuc Chp Ddn cd ham lupng In 
kha cao : trong quimg nguyen khai (Zn : 4,2-4,9%), 
ham lupng In dao dpng trong khoang 70,6-81,5 g/T 
(Sn : 301-323 g/T). Trong tinh quang kem (Zn = 36,6 -
41 %), ham lup'ng In len tdi 522-698 g/T (Sn : 
1.690-1.900 g/T). Trong tinh quang Pb ham lupng 
In thudng diio dpng ttr 23,2 den 56,2 g/T (Sn : 237-
320 g/T). So vdi md chi-kem Meng'entaolegai b 
Trung Qudc (md chi-kem giau In d Trung Qudc) 
cd thd tha'y In va Sn trong quang nguyen khai d 
khu vuc Chp Ddn kha tuang ddng vPi ham lupng 
In va Sn trong quang chi-kem md Meng'entaolegai 
{hinh 2). Ham lup'ng Sn trong quang nguyen khai 
nhu tren la kha phti hpp vdi sir cd miit ciia cassiterit 
va stanin dupe phiit hien dudi dang cac tinh the 
kham trong sphalerit (cinh 1.2). 

Xem tren bidu dd Ijinh 3 cho thay In va Zn trong 
cac md chi-kem Chp Ddn cd mdi tuo'ng quan duang 
vdi nhau : trong quang nguyen khai, he sd tuang 
quan la 0,9157, trong tinh quang kem, he sd tuang 
quan la 0,9352 edn trong tinh quang chi, he sd tuoTig 

quan la 0,9799. Ddi vdi Sn, cac dac diem tren khong 
the' hien ro, tuy nhien thay In va Sn trong quang 
nguyen khai cd xu hudng ty le thuan vai nhau (hinh 
3). Day la mpt trong nhtrng dau hieu cho tha'y md 
chi-kem d day cd tridn vpng vd In |4-6, 9]. 

Anh 1. Khoang vat cassiterit trong sphalerit khu 
vuc Chp Ddn (mSu KC1015/1) nhin dudi anh sang 

phiin quang 
Spi - Sphalerit, Sn - Cassiterit 

800 

600 

i400 

200 
r̂  

: ^ ^ 

^ Quang nguyen kliai. 
O Tinh quang Zn. 

n Tinh quang Pb. 

L . Quang nguyen khai 
^ I nio Meng'enlaolegai. 

-JZ 
500 1000 

Sng/T 
1500 2000 

Hinh 2. Bieu dd tuang quan ham Iupng In-Sn trong 
quang nguyen khai, tinh quang kem va tinh quang 

chi cac md chi-kem khu vue Chp Ddn 

2. Indi trong khodng vat qudng 

a) Trong sphalerit 

Sphalerit trong cac md chi-kem Chp Ddn thudng 
cd mau den, nau xam chiing td cd dp chua sat cao. 
Cd hai loai sphalerit : loai thir nhat la tap hpp cac 
hat ldn tha hinh thudng tao nen cac dai hoac tha'u 
kfnh dan khoang dae xft. Loai nay thudng bi dap va 
va tren mat cd chiia nhieu xam tan dang nhii tuang 
ciia galenit, chalcopyrit, pyrotin, cassiterit va ealamin 
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^ Qiiang nguyen kluii. 
O Tinli quang Zn. 

n Tinh qiirmg Pb. 
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10 40 50 20 30 
Zn(% tl) 

Htnh 3. Bidu dd tuo'ng quan ham lupng In-Zn trong 
quang nguyen khai, tinh quang kem va tinh quang 

ehi cac md chi-kem khu vuc Cha Ddn 

- la san phaim ciia qua trinh phan buy dung dich ciing 
va thudng tap trung theo dai song song (dpc eat khai) 
eiia sphalerit (einh 3). Loai sphalerit thii hai thudng 
cd dang hat tha hinh, kfeh thudc nhd, cpng sinh chat 
ehe vdi galenit, chalcopyrit, ft pyrit tao quang xam 
tan day hay xam tan mang mach trong da. Td hpp 
cpng sinh sphalerit, galenit, chalcopyrit thudng gam 
mdn thay the hat pyfit, pyrotin va ansenopyrit (einh 
4). Tren mat cac hat sphalerit loai nay cd it xam tan 
nhii tuo'ng hon loai mpt. 

Anh 2. Cassiterit va stannite trong sphalerit khu 
vuc Chp Ddn (mau KCl009/1) 

Trong dd : I. Stannite, 2. Cassiterit, 3. Galenit, 
4. Sphalerit. a) Anh chup dudi kfnh hien vi dien 
tir quel, b) Phd thanh phan stannite, c) Phd thanh 

ph& ciia cassiterit 

A-

Anh 3. Khoang vat sphalerit (Spi) cd kie'n tnic 
phan ra dung dich cimg (mSu NB08-08) 

Thanh phan hda hpe ciia .sphalerit trong cac md 
chi-kem Chp Ddn the hien trong hdng 2, qua dd cd 
the tha'y ham Iupng In trong sphalerit dao dong lrong 
khoang 130-6.632 g/T (trung binh 1.108,66 g/T° 
(Zn : 54,03-60,64 %). Xem tren bidu dd hi'nh 4 cho 
thay ham Iupng In trong sphalerit md chi-kem khu 
vuc Chp Ddn kha tuang ddng voi ham lupng In 
trong sphalerit md Meng'entaolegai Trung Qudc. 

Ham lupng Fe trong sphalerit thuong dao dpng 
trong khoang ttr 4,97-11,48% (trung binh 9,08%) 
thupc loai kha cao, tuang tu nhu ham lupna Pe 
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Being 2. Thanh phan hoa hoc ciia sphalerit trong quang chi-l<em vung Chd Don 

STT 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

KHM 

KCl 000 
KCl 009/1 
KC1013 
KCI026 
KCl 038 

KCl 03 8/1 
KCl 050 
NB08.01 
NB08.02 
NB08.03 

NB08.04 
NB08.06 
NB08.08 
NB08.I5 
NB08.16 

NB08.64 
PS08.09 
PS08.11 
NT08.13 
NT08.14N 

NT08.I5 
LV08.52 
LV08.62 
LV08.62b 
Trung binh 

Zn 

54,97 
55,82 
54,03 
53,43 
53,29 

55,25 
54,52 
55,86 
54,89 
55,39 

56,41 
60,64 
55,40 
56,04 
58,48 

59,80 
56,87 
59,11 
56,11 
54,58 

54,34 
55,82 
56,23 
55,83 
55,96 

Fe 

10,59 
9,43 
10,15 
10,70 
11,48 

10,63 
10,43 
9,19 
10,54 
10,12 

8,30 
4,97 
9,93 
8,32 
6,79 

3,70 
8,02 
6,49 
9,81 
9,14 

9,97 
9,90 
9,42 
9,89 
9,08 

Cd 

0,15 
0,11 
0,14 
0,12 
0,11 

0,14 
0,08 
0,11 
0,14 
0,16 

0,24 
0,26 
0,21 
0,21 
0,21 

0,20 
0,19 
0,19 
0,20 
0,17 

0,18 
0,13 
0,18 
0,14 
0,17 

In 

1.610 
1.485 

586 
497 
637 

386 
429 
466 
857 
588 

2.270 
130 
216 
267 
400 

1.178 
4.808 

230 
202 
253 

6.632 
1.048 

508 
928 

1.108,66 

S 

33,90 
33,79 
33,68 
33,74 
33,92 

33,80 
33,69 
33,65 
33,71 
33,55 

33,24 
33,01 
33,38 
33,19 
33,11 

33,20 
33,13 
33,12 
33,58 
32,93 

33,27 
33,68 
33,53 
33,71 
33,48 

Mn 

0,13 
0,06 
0,12 
1,02 
1,11 

0,37 
0,87 
0,07 
0,13 
0,13 

0,04 
0,05 
0,15 
0,11 
0,09 

0,03 
0,10 
0,06 
0,12 
1,04 

0,14 
0,17 
0,07 
0,16 
0,26 

Cu 

0,14 
0,51 
1,65 
0,81 
0,03 

0,02 
0,02 
0,42 
0,18 
0,15 

0,15 
0,28 
0,06 
0,34 

Sn 

0,03 
0,38 
0,01 
0,01 
0,01 

0,01 
0,01 
0,35 
0,01 
0,03 

0,00 
0,21 
0,01 
0,08 

Ghi chu: In-dan vi la g/T, cac nguyen tdkhae la %. Sd thii tu 1-16 : md Na Bdp, 17-18 :Pti Sap, 19-21 : Na 
Ttim, 22-24 : Lting Vang 

Theo Johan (1988), In va Ge thudng la "nguyen 
to cap" thay the Cu trong thanh phan ciia sphalerit. 
Tuy nhien, ham lupng ciia Ge trong sphalerit nghien 
ciru thudng ra't tha'p hoac nam dudi gidi han xac 
dinh ciia phuang phap phan tfch. Dac biet, trong 
thanh phan ciia sphalerit, ham lupng Mn kha cao, 
dao dpng trong khoang 0,03-1,11 % (trung binh la 
0,26 %). Vdi ham lupng Mn trong sphalerit cao nhu 
tren la mpt bang chirng cho thay md cd ngudn gde 
nhiet dich-tram tfch I2|. 

b) Trong galenit 

Galenit trong quang thudng cd mau xam den, 
; , . „ , , ., •, ro \ '•• -. ~- J- . xam sang va ed hai loai : loai thir nha't la cac tap ho'p /1/p/i 4. Khoang vat pynt (Py) VOl mat san dac trung , , ,^ , , . , , . ,' '- , .F .F 

- u- - -„ KA-; cr^hulprlt «;ni i-rr̂ .?,, li-n intiiN hat tha hinh, doi khi dang tam kich thuoc an va tao va bl gam mon noi spnaient - api (mau KL. 1UJ3) .: • '^ 
' ' to hop cpng sinh chat che vai sphalerit, pyrit, chalco-

. , . , , , pyrit, pyrotin, tetraedrit va arsenopyrit (einh 5). Gale-
tron" md Menaentiiolegai va duo'ng nhueo tuann •, i • - ,u >o_ ' •- i - - i ,, . 
uuiioii iuii .'f, , , , , % . ° nit loai nay thuang nam giUa ranh giai cac hat khoang 
quan duong vai In {tnnh 5). ^^^ p^^^^.^^ ^^^ ^ ^ ^ ^^ ^̂ ^̂ ^ ^1^., ^^^^^^^ ^ .̂  ^^^ 
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Hinh 5. -^ 

Bidu dd tuang quan ham 
lupng In-Fe trong sphalerit 

quang chi-kem khu vuc 
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o 
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4^ 
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o 

o 
• o * o ° 
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1 
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An// 5. Khoang vat galenit (Gal) chira bao the 
tetraedrit (Teh) nhin dudi anh sang phan quang 

(mau KC 1010/1). 

Loai galenit thir hai thudng hat nhd tha hinh hay 
ta'm nhd, hat meo md dan khoang hoac cpng sinh 
chat che v6i sphalerit va chalcopyrit hat nhd xam 
tan thua hay xam tan mang mach trong da. 

Thanh phan hda hpe ciia galenit the hien trong 
/7«/;gi,quadd cd thd thay ham lup'ng In trong galenit 
khu vuc Chp Ddn dao dpng trong khoiing kha rpng, 
ttr 0 de'n 233 g/T, trung binh 88,19 g/T. So sanh vdi 
cac md chi-kem khae cd the thay galenit d day 
thupc loai kha eao ham lupng In (hinh 6) va tha'p 
ham luong Sn (95,71-835,56 gAF, trung binh 318,61 
gAT) {hinh 7). Sir eo mat vai ham lupng cao cua'In 
trong galenit cd the lien quan tai eae xam tan sphalerit 
trong galenit va can co cac nghien cim chi lie't ban 
de lam ro. 
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Hinh 6. -^ 
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^ Hinh 7. 

Bieu dd tuo'ng quan 
ham lup'ng Sn-Pb trong 

galenit md chi-kem 
khu vuc Cha Ddn 

IV. TRIEN VONG KHOANG SAN INDI DI 
KEM 6 MO CHI-KEM CHO DON 

Tdng hpp cae lai lieu nghien ciru cho tha'y. In chii 
yeu dupc khai tbac nhu khoang san di kem ttr bdn 
loai hinh md Pb-Zn, Cu-Pb-Zn, Cu conchedan va 
Sn, trong dd In tap trung nhidu nhat trong cae md 
da kim, dac biet trong eae than quang dang mach va 
trong cac than quang sulfur cd chira cac khoang vat 
ciia thiec |2, 3|. Md quang dupc danh gia cd the 
khai thae va thu hdi In ed gia tri cong nghiep ne'u 
quang dd cd ham luong In > 20 g/T ] 1, 10]. Tren the 

idi, da phan cac md da kim la ngudn eung ca'p In 
bn cho the gidi. Nhu'ng dau hieu de nhan dang cac 

mo da kim chiia nhidu In la chiing thudng hinh thanh 

trong cac tang da carbonat cd nam ke can cae bdn 
tram tfch, doan giao nhau gitra cae dih gSy. Cac than 
quang thudng cd dang mach, via... Tap hpp khoang 
vat chu ye'u la sphalerit, galenit, chalcopyrit, pyrotin, 
stannite, cassiterit,... trong dd, sphalerit giau ham 
lupng In dac trung cd ham lupng Fe cao va phd 
bie'n cac bao the chalcopyrit |5, 6|. Mpt da'u hieu 
nira cho tha'y trong cac md da kim giau In, ham 
lupng Sn thud'ng cao |9 | . 

Qua cac ket qua nghien ciru ve dac diem dia chat, 
khoang vat va dia hda quang, cd thd nhan dinh cac 
md ehi-kem khu vuc Chp Ddn cd trien vpng ve 
khoang siin In. Cac da'u hieu de khdng dinh dieu 
nay nhu sau : 
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Biing 3. Thanh phan hoa hoc cua galenit trong quang chi-l<em vung Chd Don 

STT 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 

KHM 

KCl 009 
KC1013 
KC1026 
KC1()38 
KCl 050 

NB08.01 
NB08.03 
NB08.05 
NB08.06 
NB08.()7 

L VOX. 5 2 
NT08.14N 
PS08.11 
Trung binh 

Pb 

86,56 
86,46 
86,56 
86,71 
86,63 

86,68 
86,39 
86,13 
86,46 
86,33 

86,77 
86,00 
86,73 
86,49 

Sn 

122,22 
685,00 
206,25 
130,00 
470,00 

285,00 
456,67 
290,00 
190,00 
835,56 

183,33 
95,71 

192,22 
318,61 

Ag 

0,14 
0,11 
0,10 
0,04 
0,15 

0.12 
0,08 
0,20 
0,19 
0,15 

0,09 
0,07 
0,09 
0,12 

In 

88 
44 
90 
41 

136 

158 
233 

0 
51 

126 

114 
4 

61 
88,19 

Cd 

0,05 
0,03 
0,06 
0,05 
0,06 

0,08 
0,05 
0,06 
0,05 
0,09 

0,05 
0,06 
0,05 
0,06 

Ga 

0,02 
0,02 
0,00 
0,01 
0,00 

0,01 
0,00 
0,02 
0,00 
0,01 

0,02 
0,00 
0,00 
0,01 

s 
13,43 
13,44 
13,42 
13,49 
13,48 

13,46 
13,54 
13,51 
13,54 
13,54 

13,50 
14,67 
13,55 
13,58 

As 

0,02 
0,01 
0,01 
0.02 
0,01 

0,01 
0,01 
0,02 
0,01 
0,01 

0,00 
5,50 
0,01 
0,43 

Sb 

0,08 
0,09 
0,05 
0,02 
0,08 

0,07 
0,10 
0,05 
0,11 
0,09 

0,05 
0,00 
0,05 
0,06 

Ghi chu : In, Sn - dan vj la g/T, cac nguyen id khiic la %. So thir tu 1-10 : md Na Bdp, 11 
12 ;NaTtiin, 13 : Pti Sap 

Lting Vang, 

Ve mat dia chat, cac thiin quang chi-kem khu 
VUc nay thud'ng phan bd trong eae tang da voi, da 
voi dolomit cd xen cac ldp da phien Ihach anh sericit 
d phan tren va dudi tang da voi chira quang cd tudi 
Paleozoi trung. Chiing thudng cd dang mach, via, 
tha'u kfnh,... voi the' nam gan nhu chinh hpp vPi tiing 
da voi chira chiing. Anh hudng ddng thdi ciia qua 
trinh magma - kien tao tai md da tao nen cac than 
quang dang miieh nhiet dieh thuan tuy, cac mach 
hon hpp pyrit-galenit biit gap trong cac 16 khoan, 
trong ham Id dang khai thiic quang hien nay (md Na 
Bdp). Da'u hieu khoang hda chi-kem nhiet djch d 
khu vuc Chg Ddn cdn dupc thd hien d su cd mat ciia 
sphalerit Ciio Fe, In va Sn nhu da neu d tren. Ngoai 
ra, thanh phiin ddng vi S'̂  d day (5^''SCUT = 2,5 -5,9) 
(kel quii chua eong bd ciia de tai KC08.24/06-10) 
ciing cho thiiy dung dich liio quang c6 ngudn 
gdc sau. 

Thanh phiin quang khu vuc md chi-kem Chp 
Ddn kha phii'c tiip. bao gdm sphalerit, galenit, pyrit, 
marcasit, pyrotin, arsenopyrit, chalcopyrit, quang 
ddng xam (letriiedrit), cassiterit, stannite... Trong 
thanh phiin khoimg vat quang, cd sU hien dien ciia 
cae khoang vat mang thiec nhu cassiterit, stannite 
cting la da'u hieu chirng td quang ehi-kem cd tridn 
vpng ve In |9. 10|. 

Mai khae, theo cac bao cao tim kie'm, danh gia, 
tdng tai nguyen tin ciiy ciia chi-kem khu vue Chp 
Ddn (bao gdm ciic md Na Bdp, Pti Sap, Ba Bd, Na 

Tiim, Lang Vang,...) la 2,374 trieu tan quang ehi-
kem sulfur (9,61 % Pb-nZn) |8 | , voi ham lupng In 
trong quang nguyen khai dao dpng ttr 70,6 de'n 
81,5 g/T (ket qua trong biing 1) thi tai nguyen du 
bao In d cac md chi-kem Chp Ddn udc tfnh khoiing 
168-193 tan. 

Nhu vay cd the ndi, trien vpng ve In d cac md 
chi-kem Chp Ddn rat ro ret vi the nhat thidt phai 
xem In nhu la mpt tai nguyen cd gia tri d day va can 
tfnh de'n nhu khoang san di kem trong tinh quang 
kem, tinh quang chi trong giao dich xuat khau. 

KET LUAN 

Tren ca sd cac ke't qua nghien ciru ve In trong 
quang ehi-kem vimg Chp Ddn, cd the di den mpt 
sd ket luan sau day : 

- Quang chi-kem Chp Ddn thupc kieu sphalerit-
galenit niim trong cac tang da lue nguyen-carbonat 
cd tudi Paleozoi trung, ehiing thudng ed dang mach, 
via hoac thau kfnh. Day la mpt trong nhtrng da'u 
hieu dia cha't cho cac md chi - kem cd tridn vpng 
vd In. 

- Tap hpp khoang viit quang khu virc md chi-
kem Chp Ddn kha phirc tiip, bao gdm : sphalerit, 
galenit, pyrit, chalcopyril, pyrotin, arsenopyrit, dac 
biet ed sU xuat hien khoang vat chira thiee : ca.ssiterit, 
stannite la dau hieu eho md chi-kem "iau In. 
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- Cac md chi-kem khu vuc Chp Ddn cd ham 
lupng In kha cao trong quang va ed xu hudng tfch 
luy Cii trong tinh quang kem va tinh quang ehi. Vi 
the can luu y khi danh gia gia tri ciia san phaim 
tuyen quang. 

- In trong quiing chii ye'u lien quan de'n sphalerit 
giiiu Fe va khii ciio Sn, chua phal hien dupc khoang 
vat dpc lap ciia In, ghi nhan dupc ham lupng cao 
ciia In trong galenit. 

- Vdi cac liii lieu thu dupc trong nghien ciru, cae 
md chi-kem khu vuc Chp Ddn la ngudn tai nguyen 
cd trien vpng ve In va can tfnh den trong qua trinh 
che bien quang lam tang them hieu qua ciia khai 
thae va che bien quang ehi-kem. 
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S U M M A R Y 

Indium-potential by-product in lead-zinc ore of the 
Cho Don deposits 

The Cho Don lead-zinc deposits are situated at 
the southwest of Cho Don district, about 7 km from 
the centre. These deposits are sphalerite-galenite-
pyrite type, occured in middle Paleozoic terrigenous 
carbonate rocks. They are polymetallic vein type. 
Ore minerals consist of sphalerite, galenite, pyrite, 
chalcopyrite, pyrrhotite, arsenopyrite, cassiterite 
and stannite. 

The present study reveals the highly potential of 
In in lead-zinc ores of Cho Don deposits. They have 
relatively high content of indium in feeding ore (70.6-
81.5 g/T), highest in Zn concentrate (522-698 g/T) 
and in Pb concentrate (23.2-56.2 g/T). Indium concen
trates mainly in Fe-rich sphalerite (average 1108.7 
g/T). Galenite isn't significant In carrier, however, 
they have relatively high content of In in the lead-
zinc Cho Don deposits. Estimated indium potential 
resources about 168-193 tones, implying that 
Indium is a valuable resources of the region. 

Ngeiy nhan hai : 23-7-2010 

Vien Diei che'il 
(Vien Khoa hoc ve) Cong nghe Viet Nam) 

Cue Dia clieft Nhe'it Bein - AIST 

307 




