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Tom tat: 

Khodng sdn di kem-KSDK (nghTa rdng) hay kim loai di kem (nghTa hep) Id 
nhung khodng chdt tu nhiin di kem vai cdc khodng sdn chinh trong cdc tu khodng 
cu thi, md tgi mot thdi diim ndo dd dugc khai thdc hoac chua dugc khai thdc do 
ly do ky thuat, kinh ti, hoac do nghiin cuu phdt hiin chua ddy du. Nhiiu nuac coi 
KSDK nhu Id nhung sdn phdm phu (by-product) nhdm nhdn mgnh y nghia kinh ti 
(thue tiin) cua khdi niem khoa hgc ndy. 

Theo thdng ki trong tdi nguyin khodng sdn Viet Nam (Trdn Vdn Tri vd nnk, 
2000), a Viet Nam cd tdt cd 73 md vd diim md chi-kem thugc cdc ngudn gdc khdc 
nhau. Hdu hit chung diu thudc logi md nhd vd trung binh vai tdng trir lugng tdi 
nguyin khodng 97 triiu tdn. Chirng phdn bd chu yiu a cdc tinh miin niii phia Bdc 
Viet Nam, ddc biit tap tnmg nhiiu a cdc tinh: Bdc Kan, Hd Giang, Tuyin Quang, 
Thdi Nguyin, Lai Chdu,... Lien quan vai cdc khodng sdn chinh Id cdc nguyin td 
khdc nhu Ag, In, Bi, Cd,... Bdo cdo trinh bdy cdc kit qud nghiin cim vi thdnh 
phdn di kem trong cdc md chi kem miin Bdc Viet Nam vai muc tiiu dua ra nhirng 
khuyin nghj ban ddu trong viec sir dung hgp ly tdi nguyen khodng sdn cua nuac 
ta. 

Abstract: 

By-products (in general) or associated metals (in particular) are associated 
minerals or elements with major ore products. There are about 73 lead-zinc mines 
of different origins in Vietnam, in which associated by-products have not been 
investigated. The paper presents newly research results on ores from lead-zinc 
mines of North Vietnam, aiming to propose initial suggestions in sustainable uses 
of mineral resources of Vietnam. 

I. Md dau 

Khoang sin, ve ban chat dia hda, thudng la phiie hcrp (eoniplex) cua mdt hoac vai 
khoang vat chinh (hoac nguyen td) vi cic khoang vit (hoac nguyen td) duge ggi li di kem. Vi 
du: trong cie md quing kim loai nhdm sit (kim loai den-sit, mangan, erom) thudng cd Ti, V, 
Co, Zn, S, P. Trong cic md quing kim loai miu thudng cd Sn, Ni, Co, W, Mo, cac kim loai 
quy hiem (Au, Ag, Pt, Pd...) vi nhieu kim loai hiim khie. 
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Khoing sin di kem (nghia rdng) hay kim loai di kem (nghia hep) li nhOng khoing 
chit tu nhien di kem vdi eac khoing sin chinh trong cac tu khoang cu the, mi tai mot thdi 
diem nio dd dugc khai thie hoac chua dugc khai thie do ly do ky thuat, kinh te, hoac do 
nghien cim phat hien chua diy dii. Ndi dung ciia khai niem khoing sin di kem hoin toin 
Urong duong vdi ndi dung eua khii niem khoang sin thii yeu (by-product). Tiiy thugc vio 
mirc do tien bd khoa hgc ky thuat, nhu ciu su dung vi ket qui nghien eiiu, khoing sin di kem 
ed the trd thinh khoing sin ehinh va ngugc lai. 

Viec nghien cim va du bio trien vgng khoing sin di kem rit cd y nghTa, khdng nhirng 
lim tang hieu qui kinh te cua cdng tic khai khoing mi cdn giiip djnh budng eic cdng nghe 
khai thie, tin thu phii hgp nhim phuc vu sir dung hgp ly tii nguyen va bio ve mdi trudng. 

Hinh 1. Phdn bd mdt sd md chi - kem chinh viing Ddng Bdc Viet Natn 

Theo thdng ke trong Tii nguyen khoing sin Viet Nam (Trin Vin Trj vi nnk, 2000), d 
Viet Nam cd tit ci 73 md vi diem md ehi-kem thudc cic ngudn gdc khie nhau. Hiu het 
ehiing deu thudc loai md nhd vi trung binh vdi tdng trir lugng tii nguyen khoing 97 trieu tin. 
Chiing phin bd chu yeu d cic tinh mien nui phia Bic Viet Nam, die biet tip trung nhieu d cic 
tinh Ddng Bac nhu: Bac Kan, Hi Giang, Tuyen Quang, Thai Nguyen, Lang Son,..{hinh 1). 
Trong nhiing nim trudc diy, viee nghien cim dinh gii trien vgng cua eac nguyen td di kem 
cdn chua dugc quan tim diing mirc.Rit nhieu md da dugc khai thie tir hing tram nam nay 
nhu Chg Dien, Chg Ddn.., song cho den nay sin phim ciia khai thie vi che bien quing chu 
yeu vin la cac nguyen td quing chinh (chi, kem). Cic nguyen td di kem trong quing chi (bac), 
kem nhu In, Cd.. hiu nhu chua duge de cap den. Cdng tic tuyen, luyen quing cdn yeu, phan 
ldn la xuit tinh quing thanh phim mi trong dd, gii trj eua cae nguyen td di kem trong quing 
chinh khdng dugc tinh den. Viee nghien cim cic thinh phin di kem nhim lim ting gii tri ciia 
quing, dinh budng sir diing cdng nghe tien tien hon li mdt yeu eiu cip bich dit ra hien nay. 
Bai bio trinh biy cic ket qui nghien cim mdi ve thinh phin di kem trong mdt so md chi -
kem dien binh d Ddng Bic Viet Nam nhim eung cap mdt cai nhin mdi, danh gia mdi vl 
ngudn tii nguyen kim loai co bin ciia Viet Nam. 

145 



Tieu han: Khoa hgc Trdi ddt lSBN:978-604-913-016-8 

II. Dac diem dia chat va quang hoa chi - kem MBVN 

Hien nay tin tai hai quan diem chinh ve kieu md (thinh he quing) ehi- kem (da kim) d 
Viet Nam: 

- Cic md chi - kem Viet Nam thudc ve cic kieu quing da kim nhiet djch nhiet do tir 
trung binh din thip lien quan din eic boat ddng magma granitoit thdi ky boat hoi magma-
kiln tao MZ-KZ [Nguyen Vdn Nhdn, 1983]. 

- Cac md chi - kem Viet Nam thudc vl hai nhdm md chinh: nhdm md dang ldp (nhiet 
djch - trim tich, gii ting), thudng li da nguIn gdc vi da chu ky thinh tao, lien quan den dai 
sinh khoing Hecxini vi nhdm md nhiet djch nhiet do trung binh-thip, lien quan tdi cic hoat 
ddng magma granitoit thdi ky boat hoi MZ-KZ [Dinh Vdn Dien, 1983; Trdn Vdn Dirang, 
V.V. Ratkin 1983, 1990]. 

Tuy nhien, theo eic tii lieu nghien cim mdi (trong dd cd cic tai lieu cua tip the tic 
gii), bii bio sii dung kilu phin chia cie loai hinh khoing hda ehi kem tren eo sd cic diu hieu 
vl ngudn gdc vi da viy quanh [Tdi nguyin khodng sdn Viet Nam, 2000] . Cic miu thu thip 
nghien cim thudc cic md Chg Don, Chg Diln, Lang Hieh, Na Son, nim trong cic kieu quing 
hda sau: 

* Quang hoa chi kem trong cac da luc nguyen- carbonat: 

Cic md Pb-Zn diu phin bd trong eic ciu tnic uon nip bao quanh khdi nang Sdng 
Chay. Phin ldn quing hda tap trung trong cic nip ldi dja phuong. Cic ciu tnic niy thudc ye 
phan ven ria cua dai uln nip ria craton Duong tii. Hoat ddng magma d khu vuc niy chu yeu 
thudc vl giai doan Permi - Trias, dugc coi li boat ddng bien cii ven nen lien quan tdi plume 
Emeishan. 

- Qudng hod sphalerit-galenit-pyrit kieu Chg Ddn, Chg Diin: 

Quing hda tap trung trong cic di tram tich luc nguyen - carbonat, chii yeu li trong da 
vdi phan ldp, da vdi dolomit ed xen cac ldp di phien thach anh- serieit d phin tren va dudi 
ting di vdi chira quing hoac ranh gidi giira da vdi vi di phien serieit. Cac thin quing dang 
via, thiu kinh ciu tao die sit hoac xam tin diy vdi the nim chinh hgp vdi ting di vdi chiia 
ehiing (phuong vj hudng ddc vi gdc cim eua thin quang gin nhu triing vdi the nim cua ting 
da vdi). 

Tap hgp khoing vit quing die trung gdm: galenit, sphalerit, pyrit, arsenopyrit; 
khoang vat mach la canxit vi thach anh. Trong galenit ebiia Ag vdi him lugng 2,7kg/Tin 
[Trdn Vdn Trj vd nnk, 2000]. 

- Qudng hod galenit-sphalerit kiiu Lang Hieh: 

Cac md va diem quing thudc kieu niy phin bd trong cic di lue nguyen - carbonat cd 
tudi Paleozoi vi Mezozoi d cae viing Lang Hieh (Thii Nguyen), Y Nhin (Tuyen Quang)... 
Cic da carbonat dugc thinh tao trong bdi canh ria lue dja thu ddng [Trdn Vdn Trj vd nnk, 
2000]. Quing boa chi-kem ed khi chira ci barit thudng gap dudi dang ldp trong di carbonat 
va cd khi dang xuyen eit, nhung bao gid ciing dugc khdng che trong ting da carbonat. 

Thinh phin khoing vit quang bao gdm: sphalerit, galenit, pyrit, it arsenopyrit, 
chaneopyrit. Ham lugng tmng binh ciia cie kim loai nhu sau: Zn-7,7r/o; Pb-3,46%; Cd-
0,051%. 

* Quang hoa chi kem trong cac da tram tich - niii lu-a: 

- Qudng hod galenit-sphalerit-chancopyrit-pyrotin kiiu Na San: 
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Cie md vi diem quing kilu nay phin bd trong mdt ria luc dja tich cue ciia vi luc dja 
Viet Bie tudi Paleozoi [Trdn Vdn Trj vd nnk, 2000] duge lap day bdi cic thinh tao di \'di 
silic, di phien set silie vi trim tich-niii lira thanh phin trachyryolit, ryolit thudc he ting Phia 
Phuong {Si-Dipp). Chung bj cic xim nhip syenit porphyr, granosyenit thudc phire he Pia Ma 
tudi Paleozoi sdm-giira va eic dai mach cd ciing thinh phin xuyen cit. 

Quing boi trong viing rit da dang, ciing vdi ehi-kem li sit, pyrit-pyrotin; thudng thi 
cd sir chuyen tiep luin phien (tir dudi len) li: sit, pyrit-pyrotin vi tren eiing li chi-kem. Cic 
md vi diem quang cua kieu quing hoi niy gdm: Na Son, Ha Vinh, Sing Thin, Sudi Thiu, 
Bin Lin, Ti Pin, Khudi Man, Liing Liem, Liing Ping... tao thinh mdt ddi keo dii theo 
phuong TB-DN dii hing trim kilomet trirng vdi phuong ciia ciu tnic chung. Trong sd cic md 
vi diem quang tren thi hai md Na Son va Ti Pin di duge thim dd danh gii trii lugng. 

Md Na Son (huyen Vj Xuyen, Hi Giang) bao gdm hai ddi quing: 

- Ddi quing thir nhit li mdt ddi khoing hoi dang ting vdi eic diu hieu ve ngudn gdc 
nhiet djch-trim tich ddng sinh vdi cac khoing hoi sit vi pyrit-pyrotin. Cd the xep ddi quing 
thir nhat d md Na Son vio kieu khoing boa conchedan-da kim ngudn gdc nhiet djch-trim 
tich. 0 diy cd 4 thin quang dang tang, via nim trong tip di carbonat xen phun trio kiem. Cic 
than quang chi-kem keo dii hing ngin met theo phuong i vT tuyen, chieu diy tir vii met den 
vii ehue met. Him lugng kim loai phd bien d mirc: Zn-4,11%; Pb-1,54% [Trdn Vdn Trj vd 
nnk., 2000]. 

- Ddi quing hai li mdt thin quing dang mach xuyen cit cic di carbonat keo dii theo 
phuong tiy bac, chieu dii 800m, day 10-20m. Thinh phin khoing vit quing gdm: pyrit, 
pyrotin, galenit, sphalerit, chaneopyrit; khoing vit thir yeu gdm: chancozin, bornit, quing 
ddng xim, enargit, prustit, canfindit. Quang cd ciu tao khdi, xim tin. Him lugng kim loai cd 
ich phi biin d mirc: Pb-20%, Zn-4%; Ag-1600g/T. 

III. Mau thu thap va phuong phap phan tich 

De dinh gii chi tiet vi toin dien ve cic thinh phan di kem trong quang chi kem, cic 
mau nghien cim dugc thu thip tir cac md Chg Ddn, Chg Dien, Lang Hieh vi Na Son, bao 
gdm cic loai sau: 1/ Miu quang nguyen khai; 2/ Miu tinh quing ehi (Pb); 3/ Mau tinh quang 
kem (Zn); 4/ Miu dudi thii sau khi tuyen; vi 5/ Mau hd thii tuyen. 

Cic miu thu thap dugc gia cdng tai Vien Dja chit - Vien KHCN VN. Bdt miu duge 
giri di phin tich bing phuong phip ICP-OES vi ICP-MS tai Trung tam phin tich - Vien Dja 
chit va Khoing vit hgc Novosibirsk - Vien Hin lim Khoa bge Nga vi Actlabs Canada. 

IV. Ket qua nghien ciru ve thanh phan di kem trong quang chi - kem MBVN 

Him lugng trung binh ciia eic nguyen td chinh (ehi, kem) vi eic nguyen td di kem 
(Ag, As, Bi, Cd, Cu, Fe, Ga, Ge, In, Mn, Mo, Sb, Se, Sn, Te) trong quing nguyen khai, tinh 
quang ehi, tinh quing kem, dudi thii sau tuyen vi thii hd tuyen thudc cic md khu vuc Chg 
Dien, Chg Ddn, Lang Hieh va Na Son dugc trinh biy trong bdng I. 

Ddi vai cdc thdnh phdn chinh trong quing li chi vi kem, tuong quan him lugng giira 
ehi vi kem ed nhu*ng die trung rieng biet, ty le ehi/kem thudc cic khu md khie nhau dao ddng 
trong khoing rdng. Trong quing nguyen khai, khu vuc Chg Ddn die trung cd ty le Pb/Zn cao 
nhit (3,65), cic khu vuc khie ty le Pb/Zn thudng <1 (0,06: Chg Diln; 0,50: Lang Hieh; 0.90: 
Na Son, bdng 1). Cic sd lieu phin tich dudi thii sau tuyen va hd thii cho thiy van cdn mdt 
lugng ldn ehi vi kem {bang 1) do khdng thu hdi het dugc trong khiu tuyin (Pb: 2000 - 5000 
ppm, Zn: 4000 - 7000 ppm), ei biet trong dudi thii vi hd thii md Lang Hieh, ham lugng chi 
va kem cdn khi cao (Pb: 14835 vi 4788 ppm, Zn: 24731 vi 12958 ppm) {bdng 1). Nhu^vay, 
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cie hd thai tuyen d cic khu md can dugc coi nhu li mdt ngudn tii nguyen thir cip vi cd the 
tii sir dung nhu mdt ngudn quing ngheo khi cd dieu kien trang bj cdng nghe tuyen mdi, tien 
tien hon. 

Cdc nguyen td hiim di kem trong quing nguyen khai cua cic md, ciing cd nhiing die 
trung rieng biet. Khu vuc Chg Din die trung cd him lugng Indi bac va bismuth cao nhat 
(In=75.83 ppm, Ag= 157.75 ppm, Bi= 99.08 ppm, bdng I, hinh 2). Quing nguyen khai ciia 
khu vuc Chg Diln die trung bdi ham lugng tuong ddi cao ciia cadmi (Cd = 527 ppm), him 
lugng bac vi In trung binh (In = 15.38 ppm, Ag= 52.13 ppm, bdng 1, hinh 2). Quing nguyen 
khai cua Lang Hieh cd him lugng cadmi cao nhit, len tdi 794 ppm {bang I, hinh 2), him 
lugng bac trung binh (Ag = 51.6 ppm), Indi rat thip (In = 0.1 ppm). So vdi eic khu vuc tren, 
quing nguyen khai cua Na Son die trung bdi him lugng cadmi thip (Cd = 76.03 ppm), ham 
lugng bac vi Ga khi cao (Ag = 65.3 ppm, Ga = 33.4 ppm, bdng 1, hinh 2). Trong tinh quing, 
bam lugng eua eic nguyen td di kem eiing tang eao ty le thuin vdi cic nguyen td quing chinh 
{bang 1). Trong tinh quing ehi, cic thanh phin di kem tip trung vdi ham lugng ldn li bac 
(Ag=100 - 148 ppm, bdng 1), bismuth (Bi = 3.23 - 831 ppm, bdng 1. hinh 2). Cic ket qua 
nghien cim mierozond vi kinh hien vi dien tir quet mdi eua de tii cho thiy sir tdn tai ciia cac 
bao the khoing vat sphalerite, tetraedrite chiia bac, bournonite chira antimony (Sb) vi ddng, 
cassiterite vi stannite chira thiec trong galenite vi sphalerit [Tran Tuan Anh et al., 2009]. 
Trong tinh quing kem, eic nguyen td dugc lim giiu li In, Cd, vi Ga {bdng 1). Vin cdn mot 
lugng ldn cic nguyen td di kem trong dudi thii va hd thii, nhu In (Chg Ddn: 8.5 ppm; Chg 
Diln: 3.4 ppm), Cd (29 - 84 ppm, bdng I, hinh 2), bac (Ag = 4.85 - 27.59 ppm, bang 1, hinh 
2). Mdt diem dang ehii y nira li trong dudi thii cua md Na Son, bim lugng Ga cao ding kl 
(Ga = 37.57 ppm, bdng I, hinh 2), cho thiy Ga d md Na Son khdng di kem vdi tinh quang 
kem. Cic ket qui niy cho thiy ein cd nhirng nghien cim chi tiet hon ve thinh phin cac 
khoing vit quing, nhim phuc vu cho djnh hudng cic edng nghe thu hdi tdt hon. 

V. Mot so nhan dinh va ket luan 
• • • • 

Qua nghien cim chi tiet ve thinh phin ehinh vi thinh phin di kem trong quing chi 
kem tir cac kieu md khie nhau cd the thay ring: 

1. Trong cic rnd ehi - kem mien Bic Viet Nam, ngoai thinh phin nguyen td quang 
ehinh cdn ed chira nhieu kim loai ed ich, die biet li kim loai bilm va quy hiim vdi bim lugng 
rit dang quan tim song cdn chua dugc nghien cuu dinh gii d miic do cin thilt. Vdi xu hudng 
ngay cang tang nhu cau ve ngudn nguyen lieu kim loai hiem vi yeu ciu sir dung tdng hgp tai 
nguyen tren the gidi, ehiing ta cin diy manh viec diu Ur trang thilt bj vi trinh do phin tich 
nham xae djnh rd hon trien vgng cua nguIn lgi tir khoang sin di kem niy. 

2. Lin dau tien di xic djnh dugc d Viet Nam vl dang tin tai eua In trong quing ehi -
kem, Ag, Sn, Sb. dang bao the khoing vat trong quing. Tilm ning khoing sin di kem (In, 
Cd, Ag,..) trong cic md ehi - kem d miln Bie Viet Nam li rit khi quan, nlu cd cie bien phap 
cdng nghe thu hdi thich hgp thi dd li nguIn tai nguyen quy bo sung ding kl vao ngudn tai 
nguyen khoang sin ehung eua ea nude. 

3. Cac cd nhiimg nghien cuu danh gii ddi vdi eic diy chuyin edng nghe Uiyen khoang 
hi|n tai de cd nhirng bd sung, dilu chinh vi thay thi cdng nghe thich hgp nhim giim thieu 
that thoit tii nguyen. 
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Hinh 2. Ddc diim phdn bd hdm lugng cdc nguyin td di kem trong qudng chi kem MBVN 
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4. Trong dudi thai va hi thii cua cic md chi kem vin cdn mdt lugng khi cao cua cic 
nguyen td quing vi nguyen td di kem. Cin phii coi cic hd thii ciia cac md li mdt ngudn tii 
nguyen thir cip cho tuong lai, khi cd dilu kien edng nghe phii hgp, cd the tii khai thie. 

5. Trong xu hudng sii dung tdng hgp tii nguyen trong giai doan hien nay, nghien cim 
khoing sin di kem nham phit hien vi dinh gii mdt cich day dii hon ve trien vgng kim loai 
hiem-quy hiem trong eic kilu md cd y nghia khoa hgc vi thue tien quan trgng phuc vu sir 
dung hgp ly tii nguyen vi bio ve mdi trudng. Diy la hudng nghien cim ein duge diy manh d 
Vien KHCNVN do cd nhiing uu the ve trinh do, trang thiet bj va khi nang hgp tie quoc te. 

6. Cin ting cudng diu tu nghien cim cic cdng nghe thu hdi thinh phan di kem cho cic 
khoing sin chinh d Viet Nam. 

V. Ldi cam ffn 

Bai bao la ket qui nghien cim cua de tii khoa bge cdng nghe cip nhi nude 
KC.08.24/06-10. Tip the tic gii xin trin trgng cim on su giiip do cua cie doanh nghiep khai 
thie khoing sin da tao dieu kien trong qua trinh khio sat thue dja thu thip miu, Gs. Shunsho 
ISHIHARA, Cue Dja chit Nhit Bin, cic ddng nghiep thudc Vien Dja chit vi Khoing vat hgc 
Novosibirsk - Vien HLKH Nga trong hgp tie nghien ciiu vi phin tich miu. 
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