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Qu|ing hoa v^ng sulfide c6 ^ nghia quan trgng 
trong xic dinh t^ nguygn v^g cua lanh tho. 
Nghien ciiu chi tiet ve dae diem khoang vat - dia 
hoa quang co ^ nghla quan trpng trong vi?c x^c l|p 
cic dau hî u nh$n d^ng kieu mo/quang h6a, dieu 
kî n hinh thanh, d^ng t&n tai ciia vang de c6 cac 
giai phap khai thac, tuyen luy^n thich hgrp ciing 
nhu ddnh gil trien vong cua quang hoa v^g. 

Theo cic ket qua nghiSn cim cua de l&i 
KC08.14/11-15, 6 khu yi^ Dong Bk Vî t Nam co 
the phan chia so bp bon kieu quang hoa vang va 
chiia ving hat min: (1) Au-sulfide trong cac thanh 
t̂ o lyc nguyfin, Iuc nguyen - carbonat vdi cic tu 
khoing diln hinh II mo B6 Va (huyen Ngan Son, 
tinh Blc K^), mo Nam Quang (huyfn Bao Lam, 
tinh Cao Blng), diem quang Khe Dili (huyen Vo 
Nhai, tinh Thii Nguyfin) ml trong cac nghien ciiu 
tnidc day duoc x6p vio kilu ving-thach anh hole 
ving-thach anh-sulfide [Nguyfin Van Qu ,̂ 2011]; 
(2) Au-sulfide nhiet dich nhifit do thap trong dl nili 
Ilia thinh ph^ axit (diem quang Sudi Cun, huyfn 
Hda An, tinh Cao Blng va mo Nl Pli, huyfin Binh 
Gia, tinh Lang Son); (3) Au hat min vl phan tin 
trong quang Pb-Zn cua cic mo Nl Dieu (huyen 
Ngin Son, tinh Blc Kan) vl mo Ban Khun (huyfn 
Bao Lam, tinh Cao Blng); (4) Au hat min vl phan 
tin trong qu|n^ Sb-(As, Hg) voi mot logt mo vl 
diem quang dien hinh nhu Ling Vli-Khuon Puc 
(huyfn Chifim Hi5a, tinh Tuyen Quang) vl Khau 
Vai (huyen M6o V?c, tinh Ha Giang) [Trin Trgng 
H6avl nnk, 2013], 

Thugc kilu thu nhat, qu|n§ h6a vang khu vuc 
B6 Va II mgt trong nhirng diem qu|ng hoa ving 

trong cac thinh tao luc nguyen chiia v t̂ chat than. 
Vfi vi tri cau true dia chat, khu v^c niy nlm trong 
pham vi rift Paleozoi - Mesozoi Song Hifin va hfin 
quan toi doi dut gay khu vuc Cao Bang - Lgc Binh 
- Tien Yen c6 phucmg TB-DN keo dai tu Ha 
Quang (Cao Bang) den Tien Yen (Quang Ninh) va 
ra vinh Blc Bo [9]. Quang hoa ving cr day da dugc 
phat hifn tii Ilu [1, 5] vl c6 mgt so nghien ciiu ve 
chung [2-4, 6, 7] song cic nghien ciiu chi tifit ve 
die diem dia hoa quang vl thinh phan quang h6a 
van chua dugc th\rc hifn, die bift 11 van de vang 
hat min vl phln tin trong cic sulfide thl chua c6 
nghifin ciiu nio de cap. Bli bio niy se trinh biy 
nhiing kfit qua nghifn ciru mcri nhat ve die diem 
dia chat, khoing vat hgc va dia hda quang cua khu 
vyc B6 Va ciia dfi tai KC.08.14/11-15 nhim Ilm 
sang to cic van df chii ylu sau: (1) die diem thanh 
phin khoang v|t quang chinh (vl I'Ing) nhu 11 mgt 
trong nhfrng tifiu chi nh|n dcing cua kifiu quang hda 
ving-sulfide; (ii) d|c difim dia hda qu|ng vl moi 
tuong quan cua cic nguyfin t6 qu|ng; (iii) cic chi 
tieu danh gia trifin vgng ciia diem Bo Va. 

2. Khai quat v^ dja ch^t va die dilm quang hda 
khu vuc Bo Va 

2.1. Bac diem dja chat 

Diem vang Bo Va thugc dja phln xa Bang Van, 
huyfn Ngin Scm, tinh Blc Kan, cd toa do dia IJ 
trung tam: 22'=30'30" vT dO Blc; 106''05'22" Kinh 
do Dong. Khu vuc diem ving Bd Va cd dg cao tii 
300 - 900m, he thong suoi ngin, d6c, it nudc va 
khong cd thung lung rgng. 

Ve dia tang, cic dl phan bd trong khu vuc 11 
cic trim tich lyc nguyfin hf ting Song Hifin (J\sh) 



gom 2 tap: (i) Tap 1 (T,j/i|): phln bo phia Tay khu 
vuc nghien clhi vdi thanh phan chii yeu 11 dd phien 
set mau xam. xam den. xlm trang, xen lan cat ldp 
mdng cat bgt ket, bgt ket miu xam vang v l cd t ip 
dam ket ket tao (minoUt - bien dang deo); va (ii) 
Tap 2 (Tii/ii)- phln bd phia ddng khu vuc nghien 
cuu, thinh phln chu yfiu II d l phien set mau ving, 
xlm ving, d l phifin sericit miu xlm, phifin silic 
xlm xen kep ldp mdng cat bgt kfit v l thau kinh set 
vdi. 

Ve kien tao, dly 11 khu vuc cd hoat dpng kien 
lao manh me, dit d l bi vo nhlu udn nfip manh . 
Cac ddi diit giy chii yeu cd phucmg lay bac - ddng 
nam (11 hudng chfnh khdng che quang hda phat 
trien cic ddi dim ket kien tao) vl he thong cac dut 
gay nho cd phucmg ddng bac • tay nam. 

Tren binh do, diem qu|ng Bd Va cd hinh dgng 
khi dang thudc, vdi difn ti'ch khoang dinh xap xi 
2km'. Trong pham vl diem quing niy. cd thfi phan 
chia 3 ddi quang chinh: Vi Ba, Na Phai I (phit 
trifin hudng i vi tuyfin) \ J Nl Phai 2 (cd hudng keo 
dli theo phuong TB - DN dgc theo Khe Can dd ra 
sudi Cao Phdng) {hinh I) Cii 3 ddi dfiu bao gdm 
mgt loat c ic thin quang vdi cic he mach thach anh 
chiia ving cd cau tao phiic tap. 
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Hinh 1. S(7 di d c ddi qu$ng va ̂ la d i ^ lay miu 
khu vyc Bd Va 

2 J. Mo Id lorn lit cdc dai quptg 

Dudi day la mgt sd md ta tdm tit ve die diem 

dja chit cua cic ddi quing hda Na Phai 1, N l Phai 

2 va Vi Ba-

2.2.1. D&i Na Phai I 

Ddi khoang hda nam trong tram tich luc 
nguyfin bao gdm cat bgt ket. d l phien set, cat kfit 
v l cic ddi mach thach anh - carbonat chiia sulfide. 
D l vay quanh quang chil yfiu 11 d l phien chlorit-
sericit doi chd bi sulfide hda. Tai dly d l xac dinh 
dugc hai kifiu quang gia trj cong nghifip: (1) Cac 
t ip d l phien chiia than vdi xlm tin arsenopyrit 
(chli yfiu) va pyrit (it); (2) Cic mach hole mang 
mach thach anh v l thach anh - carbonat chiia pyrit 
v l arsenopyrit. 

Thinh phin khoang v | i quang trong da phien 
chiia than chii yfiu la arsenopyrit v l pyrit, cdn trong 
cic mach thach anh - carbonat. ngoai arsenopyrit 
\ l pyrit cdn gap khi pho bien galenit, sphalerit, 
sheeht,... Trong da phifin chiia than, ciing vdi cic 
rinh the arsenopyrit va pyrit kich thudc ldn, cdn 
gip nhieu tinh the tan du ciia arsenopyrit. D\ia vio 
sy cd mat cua cac tinh the lln du cd the cho rang 
arsenopyrit da cd mat tii sdm v l khdi lugng ciia 
chung cd the ehifim den 259c. Khoi lugng khoang 
vat quang trong quang thudng khong vugt qu i vli 
%. Clu tao quang: x lm tin; kifin tnic: hat dfiu vl 
khi ty hinh; trong pyrit cd khi gap bao thfi tinh the 
arsenopyrit. 

2.2 2 D&t Na Phai 2 

Ve die difim quang hda. ddi Na Phai 2 tuong t\r 
nhu Nl Phai 1. ciing bao gdm hai kifiu quang; dl 
phifin chiia sulfide va mach thach anh - sulfide. 
Trong d l phifin chiia vat chit him ca (than) vua 
thay cd arsenopynt va pyrit d?mg tinh the, mgc xen 
vira thay co arsenopyrit dang tinh thfi t in du. Kien 
tnic quang: hat dfiu, ty hinh; clu tao: x lm tao. 
Thanh phan khoing \ai quang bao gdm: 
arsenopyrit, pyrit, chalopyrit. sphalerit, vang tu 
smh. Ham lugng khoang vat qu |ng khi bien dgng. 
tir 1-3% dfin 7-10%. 

RIt phd bien trong cic man phan u'ch 11 
arsenopyrit dang tan du bj lip diy bdi silicat vl 
carbonat. Dua theo diu hifu nay c6 thfi cho ring 
him lugng arsenopyrit ban diu trong d l cd thfi dfio 
40'~c Pyrit ciing vdi arsenopyrit tao thinh c ic xam 
tin khong deu vdi cac dnh thfi kha ty hinh. Kich 



thudc tinh the ddi khi dat dfin 1mm. 0 nhifiu cho 
quan sat thay t6 hgp cgng sinh ciia tinh thfi 
arsenopyrit kfch thudc ldn vdi cic tinh thfi 
chalcopyrit h^t nhd 

Doi khi quan sit thiy pyrit (py) chtra c ic tinh 
the sphalerit (spi) vdi san phim phi hiiy dung dich 
Cling (xlm t in huyfin phii chalcopyrit-chp). C l 
bifit, cd the quan sit dugc su mgc xen giua pyrit v l 
arsenopynt, dgc theo khe nirt giiia chiing 11 
chalcopyrit v l ving ty sinh. Ddi khi quan sat dugc 
cac tinh the arsenopyrit kich thudc rit ldn cd 
chiia tinh thfi khim ciia pyrit, chalcopyrit v l ving 
tusinh. 

2.2.3. D&i Vi Ba 

Cic ddi khoang hda phln bd trong trim tich luc 
nguyen. D l viy quanh quang 11 d l phifin chlorit-
sericit. Khoang hda pho bien la pyrit, ft hon c6 
arsenopyrit. Kieu qu|ng cdng nghifp d day cung 
tucmg ty nhu d N l Phai 1 v l 2. Arsenopyrit dang 
tin du ehifim tdi 30% the tich quang. Ngoii ra d 
dly cdn gip khoing vat gersdorffite (NiAsS) cd 
cac dae difim khic gidng vdi arsenopyrit dugc phit 
hifn khi phln tich trfin microsond thinh phln thay 
doi va cd chiia tgp chit Fe va Co. 

3. M i u thu th^p va phmmg p h i p nghifin cihi 

Da tien hinh khao sat thu thap mau ngoii thuc 
dia tai ba khu vyc: N l Phai 1, N l Phai 2 v l Vi Ba 
(hinh 1). Cic mau dugc thu th|p: (1) tii mgt so ddi 
khoing hda sulfide d^ng xam tin trong d l phien 
sencite - chlorite, d l phien set vdi, cit kfit phien 
hda chiia vat chat hun ca. d im kfit dzing milonit; 
(2) tli c ic mach thgch anh - carbonat phit trien 
trong cic t§p d l lyc nguygn. 

Cac miu thu th |p dugc gia cdng v l phln tfch 
khoing tudng trfin kfnh hien vi phan cyc anh sing 
phan xa. Cic miu trgng sa nhin t ^ (gil dli) dugc 
nghien dfin cd hat 0,5mm, sau dd dugc tuyfin trgng 
lyc bing bin dai nghifing, dli tay, tuyen tii va 
tuyen ndi trong dung dich nang (bromoform), nhat 
dem khoing blng kfnh hien vi hai mit. Tinh quang 
thu dugc mgt phan dugc giri di phan tich ICP-OES, 
mOt phin dugc trgn vdi epoxy diic thinh cic mau. 

v l dugc mli ling de nghifin ciru trfin kinh hifin vi 
difin tli qufit v l microsonde. 

Thinh phan hda hgc (nguyfin td chi'nh v l 
nguyfin td di kem) cua khoang vat quang dugc 
nghifin curu trfin may vi dd (microsonde - EPMA 
Jeol 8700) tai Vifn Dia chat v l Khoing v | t hgc 
Novosibirsk. De xac dinh mgt sd pha hiem dudi 
dang tinh thfi dgc lap ho |c khim ca hoc trong cac 
khoing vat quang khac, mgt sd man da sii dyng 
kfnh hifin vi difn tii qufit (SEM Quanta 650 tai 
Vifn Dia chat, Vifn Hln Ilm Khoa hpc v l Cdng 
nghf Vifit Nam va LEO tai Vifin Dia chat va 
Khoang vat hgc Novosibirsk). Cic kft qu i phln 
tich thinh phan hda hgc cua khoing vat qu|ng tir 
cac md Bd Va dugc ddi sanh vdi c ic khoing vat 
tuang ty trong cic mo ving sulfide difin Mnh trfin 
thfi gidi. Him lugng cic nguygn td quang chfnh (vl 
ving) va nguyfin t6 di kem trong quing dugc phln 
tich bang phucmg phap TD-ICP-MS tai Trung tam 
phan tich ACLAB, Canada. 

4. Ket qua va thao luan 

4.1. Bgc diem thanh phdn khodng vat qugng 

Kfit qua phan tich quang sulfide xam tan trong 
da phifin den cung nhu ci t ket chiia khoang hda 
cho thay thinh phan khoing vat cua chiing khi don 
giin, chu yfu 11 arsenopyrite vl pyrite, ddi cho gap 
gersdorfide. Trong khi do, thinh phin khoang v | t 
qu^ng trong cic meich thgch anh/carbonat chiia 
sulfide kha phiic tgp, bao gdm pyrit/ arsenopyrit 
+/- galena -H/-sphalerit +/- chalcopyrit +/-
gersdorfide +/- sheelite; trong cac mach thach anh -
sulfide cd chiia v i n g . Ding chii $ 11 arsenopyrite 
trong ba ddi quang d Bd Va tiiudng cd hai dang: 
tinh thfi tin du (dnh 1) v l dang tinh th^ ty hinh 
khdng cd dau hieu gam mdn thay the (dnh 2). Td 
hc^ arsenopyrite - pyrite die tnmg cho tat ca c ic 
ddi quang d md Bd Va; Ddi khi cic khoing v | t niy 
tgo thinh cac tinh thf mgc xen {dnh 3, 4). Theo cic 
quan sat dudi kfnh hifin vi, chalcopyrit va sphalerit 
thudng gap dudi dang lap day khe nut trong 
arsenopyrit {dnh 4, 5). Ving tu sinh thudng gap 
dudi dang tinh thfi doc lap kfch thudc nho (10 -
40pm), hole nlm dudi dang bao thfi trong 
arsenopyrite (dnh 4, 6). 



Anh 1. Cac tinh the nhd arsenopyrit (ar) Anh 2. Tinh th6 arsenopyrit ldn (ar) va Anh 3. Tinh thS mgc xen giOa 

va pyrit (py) dang tdn d i / tnyig da hat nho chalcopyrit (chp). ars^mpyrit (ar) vS pyrit (py). Do i Vi Ba. 

phien. Na Phai 1 Ddi Na Phai 2 

Anh 4. Tinh thS mgc xen pyrit (py) va 

arsenopynt (ar). Trong khe niX giira 

chiing Id chakx>pyrit (chp) vd vdng 

tg- sinh (au). Din Nd Phai 2 

Anh 5. Chalcopyrit (chp) vd sphalerit Anh 6. Tinh t h l arsenopyrit kich thiroc 

(spi) l i p a l y mgch m6ng trong liim (ar) vdri cdc tinh t h l bao t h l pyrit 

arsenopynt Odi Vi Ba (py), chalcopyrit (chp) vd vdng t l / smh 

(au) Ddi Na Phai 2 

4.2. Thdnh pban hda hpc cua khodng vdt qudng 

chmh 

4.2.1. Arsenopyrit 

Thanh phln bda hgc ciia arsenopyrit dae tnmg 

giau S. Him lugng d c nguyfin to tgp chat la Ni 

khoang 0 - 0,24% {l>ang I). Ham lugng As trong cic 

miu phln tich bifin thien trong khoing 41,43-

42.98% thap hon so vdi gil tri him Iugng ly thuyet 

cua As trong arsenopyrit - 46%. Ham lugng S bifn 

thien it trong khoang 21,77-22,48 % (nguyfin tir) cao 

ban so vdi h im lugng S ly thuyet trong arsenopyrit -

19,7%. Tinh toin ty If S/As cho thiy cac gil tri nay 

dao dgng trong khoing tir 1,09 dfin 1,31 rit die 

trung cho arsenopyrit d cac md Au-sulfide vdi vang 

hgt min vl phln tan trong sulfide [8]. 

Bdng 1. Thdnh p h l n hoa hpc cua arsenopyrit khu vu-c B6 Va (don v j : % tl) 

Logimftu Ag 
KC14-304 
KC14-305 
KC14-307 
KC14-2 
KC14-3/1 
KC14-3/2 
KC14-314 
KC14-8/1 
KC14-8/2 
KC14-a/3 
KC14-8/4 
KCl 4-8/5 

Odph i^ 
Mach thqch aiti 
Odphi^n den 
E»rM6n 
O^ph i ^ 
Macti th9ch anh 
Ddphi^n 
Odphi^n 
E)dphi6r) 
C ^ k ^ 
CdtkM 
hl^ch Ih^cti anh 

0,02 
0.03 
0,02 
0.07 
0,00 
0,01 
0.14 
0.01 
0.05 
0.24 
0.14 
0,01 

0,00 
0,00 
0.00 
0.01 
0.00 
0.00 
0.03 
0,00 
0,00 
0,10 
0,01 
0,00 

34.76 
34,54 
34.89 
34.26 
34.64 
34,35 
34,30 
34.56 
34.78 
34.11 
34.45 
34.98 

42,39 
42.58 
42.18 
42.97 
42.23 
42,17 
42,9B 
42,50 
41,43 
42,80 
42,33 
42,00 

•Odri Nd Phai 1 KC14-304. KC14-305. KC14-307. KC14-2: 6d\ Nd Phai 2 

KC14-8/1 KC14-8/2. KC14-8/3, KC14-8/4. " n ' Id so d i lm 

22,04 
21,96 
22,15 
21.90 
21.93 
22,05 
21,98 
21,88 
22,36 
21,77 
22.00 
22.48 

0,00 
0.00 
0.00 
0.00 
0,01 
0,00 
0,02 
0.00 
0.00 
o.oo 
0.00 
0,00 

0,00 
0.00 
0,00 
0.05 
0,00 
0,00 
0,05 
0,00 
0,00 
0.04 
0,00 
0.04 

KC14-3/1.KC14-3/2: 
phan tich trfin mdu. Ph in 

0,00 
0,03 
0,00 
0,02 
0,00 
0.00 
0,01 
0,00 
0,01 
0,04 
0,01 
0,04 

99,21 
99.13 
99.24 
99.26 
98,80 
98,59 
99,52 
98.96 
98.63 
99.10 
98,93 
99.54 

6 
5 
5 
5 
6 
7 
5 
2 
8 
10 
5 
5 

(3*1 Vi Ba: KC14-314, 

tich b4ng phtramg phdF microsond 



Trong sd cic nguyfin td tgp chit ghi nhan dugc 
Ni. Co vl diu hifu cua Au (KC14-314, KC14-8/3 
vl KC14-8/5; bdng 1). Ham lugng Au cd thfi dfn 
400-500ppm khi cao trong ciia arsenopyrit trong 
dl phifin chiia than cQng nhu arsenopyrit tu cic 
mach tiigch anh - carbonat (bdng I). Tuy nhifin, 
dly chi 11 diu hifu djnh hudng. Dfi cd sd lieu chfnh 
xic can phln tich dan khoing blng cic phuang 
phap dinh lugng khac (QPHTNT, ICP-MS). 

4.2.2. Pyrit 

Thinh phan hda hgc ciia pyrit chu ygu tuang 

ling vdi thinh phan l^ tiiuyfit {bang 2), dgc trung 
cd chiia As vdi ham lu^ng khic nhau, thudng la 
cao, dfin 50% ket qui phln b'ch cd him lugng -
0,3-0,5% {bang 2), ddi khi den 1,96 % (khdng thg 
hien d dly). Ngoii As, trong thanh phin ciia pyrit 
cdn chiia Ni. ddi khi rat cao - dgn 0,31% (mau 
KC14-8/4), it han - Co. Dly 11 nhung net die tnmg 
vfi thinh phan hda hgc cua pyrit trong cic md 
ving-sulfide chiia ving hgt min va phln tan. Tuy 
nhifin, ket qua phan tfch microsond {bang 2) rat ft 
thay cd diu hieu ciia Au, ngoai trii man KC14-8/2 
11 pyrit trong mach thgch anh. 

Bdng 2. Thanh phan hda hgc cOa pyrite Miu vyc Bd Va (do^ vj: % tl) 
KHM 

KC14-304 

KC14-305 

KCl 4-307 

KCl 4-2 

KCl 4-3/1 

KC14-3/2 

KC14-8/1 

KC14-8/2 

KCl 4-8/3 

KCl 4-8/4 

KCl 4-8/5 

Lo^i mau 

Da phien 

M^ch thgcli anh 

D i phiin den 

oa philn 

Da philn 

Mgch thgch anh 

Da philn 

D i philn 

Cit ki t 

Cit ki t 

Mgch thgch anh 

Chd gill, T§n mSu qu|ng nhu' 

Nl 

0,02 

0.01 

0.11 

0,01 

0,03 

0.07 

0,09 

0,14 

0,12 

0,31 

0,02 

Co 

0,01 

0,00 

0,00 

0,00 

0,00 

0.04 

0,00 

0,19 

0,90 

0,04 

0,00 

Fe 

46.09 

45.90 

46.41 

46,14 

46,19 

45,60 

46,06 

46,24 

45,65 

46,08 

46.30 

As 

0,44 

0,40 

0,03 

0,00 

0,00 

0,12 

0,09 

0,50 

0,00 

0,35 

0,07 

blng 1, Phdn tich bang phircng phdp 

S 

52,47 

52,93 

52,37 

52,63 

52,70 

53,24 

52,76 

52,72 

52,42 

52,42 

52,57 

Ag 
0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.01 

0,00 

0,01 

0,00 

0,00 

microsond 

Au 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0,00 

0,00 

0,02 

Sb 

0,01 

0,00 

0,00 

0,01 

0,00 

0,00 

0,00 

0,00 

0,02 

0,00 

0,02 

T6ng 

99,04 

99,24 

98,91 

98,81 

98,91 

99,06 

99,01 

99,79 

99,11 

99,19 

98,99 

n 

12 

8 

6 

5 

5 

5 

7 

7 

5 

7 

6 

4.2.3. Vang ttf sinh 

Ving ty sinh dugc phit hifn trong cac mau tinh 
qugng dugc mli bdng (dnh 7). Vang ty sinh cdn 
thiy trong miu mli ling qugng dudi dang bao thg 
trong arsenopyrit (dnh 6). Trong mgt sd trudng 
hgp, ving tu sinh va chalcoppyrit Up day khe nut 
giua cic khoing vat arsenopyrit va pyrit (dnh 4). 
Kfch thudc hgt ving tu sinh tir 10 den 40 pm. rit 
die trung cho cic md ving sulfide. Thinh phan 

hda hgc cua ving ty sinh dugc phan tfch trfin may 
microsond cho thay ham lugng Au=84,5%; tap 
chat khoang 15,4% (bdng 3). Cd the thay cd hai 
logi ving: loai Ihii nhat die trung cd him lugng 
Ag= 18,5 - 15% ; logi thii hai: him lugng Ag chl 
khoing 10% (bdng 3). Difiu thii vi 11 cl hai logi 
nay dfiu cung ton tai trong mdt kifiu mau, Nguyfin 
nhan (ban chat) ciia hifn tuang niy chua ro vl can 
cd su nghien ciiu bd sung them. 

Anh 7. Ving ty smh (miu vang sang) voi arsenopyrit (mau trlng) va 
pyrit (ving nh?t. Ddi Nl Phai 1. Nd Phai 2, Vi Ba cOa md B6 Va 



Bang 3. Thdnh ptian hda hgc cua vdng ti 
vyc Bo Va (don vj: % tl) 

N Mdu 
1 
2 

3 KC14-8/1 
4 Da philn chi>a sulfide 

5 
6 
^ KC14-8/5 
8 Thach aj\\\ ttiiia sulfide 
9 
10 
11 
12 

13 KC14-314 
14 Dd philn chi>a sulfide 

15 
16 
17 
18 

Cu 
0,01 
0,00 
0.00 
0,00 
0,04 
0,02 
0,13 
J},24 
0,02 
0.00 
0,03 
0,00 
0,01 
0,01 
0,02 
0,06 
0,01 
0,01 

Au 
83,35 
83,13 
83,06 
83,11 
83.57 
81,84 
88.41 
86.34 
85,00 
85.73 
85.06 
81,91 
60.76 
90,70 
69.56 
69,62 
82.99 
83,19 

H9 
0,01 
0.00 
0,05 
0,00 
0.00 
0,00 
0,00 
0 01 
0,00 
0.00 
0.00 
0,00 
0,05 
0,13 
0,06 
0,12 
0,03 
0,00 

Aq 
16,22 
16,51 
16,15 
16.05 
16.13 
16,69 
11,68 
11.60 
15.65 
15.27 
15,93 
17.93 
18,40 
10.39 
10,44 
10,76 
16,59 
16,62 

Ting 
99.58 
99.64 
99.26 
99.16 
99.74 
98.54 
100,21 
100,98 
100,67 
101,00 
101.01 
99,84 
99,21 
101,23 
100.08 
100.55 
99,61 
99,82 

tetraedrit dudi dang tinh thf mgc xen vdi 
chalcopyrit; xic dinh dugc sheelit, barit, 
gersdorffite - NiAsS bing phucmg phip kinh hifn 
vi dien tu quel. 
4.3. Bgc diem aKo hda qudng 

Kfit qui phan tich ICP cho thiy trong qujng 
Clia khu vyc Bd Va ngoii As cd ham lugrng tucmg 
ddi cao, khdng cd nguyen td nio cd him lugng cao 
khic. Digu nay cung II mdt trong nhfing net d|c 
tnmg cua cac rad vang sulfide Au-As trong cac dl 
phign chira than (miu KC14-307, KC14-3/1, 
KC14-8/2, KC14-8/3, bdng4). 

Thanh phan cua hat ving ty sinh nam kham 
yong arsenopyrit chua Ni dugc xic dinh tren kfnh 
hign VI difn tii quet (dnh 8), dae trung cd mgt ham 
lugng Ag khoing 3%, nghTa la vang dudi dang bao 
thfi i^d (micro) cd "tudi" rat cao. 

Anh 8 Tinh thl - bao thl vdng ty sinh (2,3) 
trong arsenopynt chi>a Ni (1). Miu KCl4-8/2, ddi Vi Ba, 

mo B6 Va vd bilu d l thanh phin xdc djnh blng SEM 

Ngoii arsenopyrit, pyrit, ving ty sinh trong 
quang sulfide d Bd Va cdn g|p chalcopyrit dudi 
dang cic tinh the dan le nhd, sphalerit dudi dgng 
cac tinh the bao thg trong cic khoing vlt niy va 

Blng 4. Kit qua phan tfch quang 
khu vyc B6 Va blng phiro-ng pMp 

sulfide 
ICP-OES 

Nguyen Dcrn 
to vj 

Au ppb 

KC14- KC14- KC14- KC14-

0.36 
60.9 

KC14- KC14-
8/2 a/3 
1280 854 

104 
4990 
662 

0,15 
5,47 

100 
4160 

782 
0,27 
4,43 

24,2 
989 
49 

0,05 
11,1 

155 
227 
5B5 

0,16 
0.2 

48,6 
29700 

505 
0,23 
1.41 

14,2 
35200 

346 
0,36 

<001 

ppm 
ppm 
ppm 
ppm 

pgm 

10.6 
0.2 

4 
374 
e l 

12,4 
0.1 

4 
311 
<1 

7.8 
0.1 
<1 

>1000 
4710 

Ham lugng vang vl bge trong quang d cic mau 
dugc thu thap tuang ddi thap chua dat miic cdng 
nghifp. Dang chii y 112 miu KCI4-8/2, KC14-8/3 
ddi Vi Ba 1280 ppb, 854 ppb; day la cac miu dl 
phifin vl cit kit chiia sulfide. 

Hau nhu trong tit ca cac miu dfiu thiy him 
lugng Zn ddi chut tang cao. Vg mat khoang vgt 
hgc, difiu niy cho thiy su cd mat cua cic hgt 
sphalerit rit nhd. Trong miu KC14-3/2, him lugng 
W lfin dfin 471 Oppm phan anh sy cd tnat eiia sheelit 
trong miu gil dli va da duac kg ra d trgn. 



Trong so cac nguyen td cd di thudng duong vdi 
ham lugng cao chi thay cd As. Mgt so mau rieng 
bifl cd him lugng Zn vl W ting cao. tuy nhifin dly 
khong phai 11 qui luat. Ngoii ra ham lugng cao cdn 
cd cic nguyen td nhu P, Ba, Ti, Sr, Mn va B, Tuy 
nhifin, cic nguyen td nay khdng thugc to hgp dia 
hoi qugng, him lugng ting cao (ddi khi dat di 
thudng cao) cua chiing cd Ihfi dugc giai thich 11 do 
ton t̂ i cic khoang vat phy vl khoing vlt tao da 
trong cic da vay quanh, 

Df Ilm sing td mfii quan hf giua hira lugng 
tang cao cua ving vdi cic nguyfin td tgp chit khac, 
da xii 1̂  cic kft qui ICP thu dugc blng phuong 
phip tuang quan vdi vifc coi ba ddi qugng trong 
khu vuc Bd Va nhu m$t d6i tugng quang thdng 
nhat. Ma trgn tuang quan dugc xay dyng cho thay 
cd moi tuong quan duong giua Au vdi As - hf so 

tuong quan cap ddi blng 0,923 (bdng 5, hinh 2). 
Mdi tuang quan duang, bifiu Men kfira, nhung khi 
binh dn thay giiia ving vl Se - hf sd tuong quan 
cap doi bang 0,885. Dieu thu vi la thg hien rd moi 
tuong quan nghjch bifn giua ving va Sb - he sd 
tuong quan am blng - 0,915. 

Tuy chua thg hifn rd tren bigu do tuong quan 
kirih 2 vl hinh 3 nhung cd thfi thay mdi tuang quan 
duong giua vang vl cac nguygn td As, Se, Pb, 
Tuong quan duong giua ving vl As cd thfi gili 
thfch do arsenopyrit la khoang vat quang chii yeu 
trong md Bd Va nfin ve mat 1̂  thuyet, vang phli 
lifin quan vdi nd. Mdi hfin quan ciia ving vdi Pb 
khong rd rft Ilm rale dii khdng loai trii trudng hgp 
Pb vdi so lugng khdng Idn tham gia vio thinh 
phln ciia arsenopyrit dudi dgng tap chit ml ngay 
ca microzond ciing khdng phat hien thay. 
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Hinh 2. Tu^ng quan giira vang vdi asen, selen, antimon va b?ic trong qu|ng sulfide Bd Va 

Ai/Se _ • „ . _ " " • As/Sb 

A' 600 

Hinh 3. Tucrng quan gi&a asen vdi selen va antimon trong qu|ng sulfide Bo Va 



Bang 5. Hf s6 tu-gng quan cjp ddl glt>a cic nguyen t6 trong qugng m6 86 Va 

0,65 
•0.35 
0,33 
-0,36 
0,82 
0,02 

-0,59 
0,92 

•0,13 
0,55 

-0,45 
•0,29 

0,38 
0,37 
0,24 

-0,73 
0,35 
0.43 
0,05 
0,42 

-0.37 

-0,04 
-0,07 

-0,07 
-0,02 
0,87 

0,64 
0,23 
0,39 
0.12 
0,17 

-0,06 
•0,54 

0,24 
•0,22 
0.12 
0,77 

-0,44 
•0,32 

0,25 

-0.02 
•0.26 
0,54 

•0,27 
-0.15 
-0.06 
-0,06 
-0,04 
•0,62 
0.47 
0,02 

-0,19 
•0,16 
-0,29 

0,82 
0.12 

0,74 
0,52 
0,94 
0,19 
0.07 
0,47 

-0,62 
-0,96 
0,23 

-0,45 
0,15 

-0,51 
-0,36 
0,26 

0,37 
-0,47 

0.85 
0,75 

-0.83 
•0,07 

-0,73 
0,13 

-0.08 

-0.45 
0,72 

-0,54 
-0,76 
0,02 

0.75 
0,67 0,46 

-0,24 
0,47 

0,27 
0,06 
-0.22 

Tuang quan giiia ving vdi Sc chinh 11 do thay the dong hinh ciia Se vio 6 
ngng cua arsenopyrit vl vl thfi him lugng arsenopyrit trong qujng cing cao thl 
uong img cd him lugng Se cing cao. Hf so tuang quan giua As vl Se blng 0.99; 
•iy phy thugc ciia him Urgng Se vio ham lugng As dugc the hifn d hinh 3. 

Antimon, vl bin chat dja hoi, 11 nguyfin t6 ddi nghjch vdi arsen, Nhu mfl quy 
u|t. hai nguyfin td niy tgo ngn cic td hgp dja hoa vl khoing vgt dgc Igp. Sy ldn 
ai chiing ciing vdi nhau dugc xem nhu ket qui triing hgp vf mgt khong gian. cd ^ n- ,. - c. 
Tghla 11 khi him lugng As tang thl him lugng Sb giim trong qugng, Sy phy thugc tuang quan cao, bang 0,92 {bang 5). 

s vdi Sb vl Au vdi cua Au, Sb vl Se dugc the hifn tten bieu do tuong quan gifia / 
Sh {hinh2, 3). 

Ding chli S la mfii lien quan khfing rd rft giiia ving vl bgc. Hf s6 tuong quan 
c|p chi bing 0,545, cho thiy cic nguygn td niy phln bo khdng cd qui lu&t. Tuong 
quan gifia ving vl bac thfi hifn d bifiu do tuong quan ving vdi bgc {hinh 2). 

Trong s6 cic nguygn to cdn lai Ag tuong quan duong ch§t che vdi Cd, hf so 



Bfin cgnh nhirng to hgp dja hoi md ta trfin, 
trong qugng cua md Bd Va cdn cd mgt sd nhom 
nguyfin td bgn viing nhu Mn, Ca, Sr, Y cd le lign 
quan tdi hgp phin carbonat; Ni. Co, Ba, Ga, Rb. 
Sc, V - cd le tham gia trong thinh phln cic khoang 
vgt phu. Nhimg nguygn td quang con lai khdng tgo 
ngn raoi lien ket ben viing vdi cic nguyen td khac. 

3.5. Ddu hifu nhdn dgng kiiu qugng hoa vd triin 
vong vdng khu vifc Bo Va 

Tdng hgp cac tli heu nghien ciiu vfi cac kifiu 
md vang - sulfide vdi ving hat rain va phln tin 
trong sulfide trfin thg gidi, cl bift dd 11 cic md d 
khu vyc ria Ily nam khoi Nam Trung Hoa [8] cd 
the thiy cic tieu chi cabin de xfip loai cac kifiu 
quang hda nay la: (i) radi lifin quan den cac diit gay 
siu; (ii) phan bo trong cac tram tfch lyc nguygn, 
luc nguyen - carbonat, luc nguyfin - mii liia thudng 
chiia vat chit hfiu ca; (iii) khoing hda sulfide cd 
thinh phan chii yeu arsenopyrite - pyrite, trong do 
arsenopyrite cd thinh phan khic vdi thanh phan ly 
thuyft, thudng chua Ni vl Au, pyrite chiia As (va 
Au); (iv) trong td hgp khoing vgt qugng thudng cd 
sheelite, chalcopyrite, galenite. sphalerite; (v) cic 
die difim dia hda chiing td khuynh hudng As; (vi) 
hai kigu bigu hifn khoing hda sulfide 11 xam tin 
ttong cic tgp dl tram ti'ch/bien chat/nui liia vl 
mgch/ingng mach thach/carbonat. 

Nhu trfin da neu, cic ddi qugng hda Bd Va 
phan bo trong dl phifin s6t, cit-bgt ket bi phifin hda 
chiia vat chit hiiu ca; chju sy khong chfi ciia cac 
diit gay dia phuong ttong Inh hudng dgng lyc ciia 
ddl din gay sau Cao Bang - Tien Yfin Miic do 
xuyfin vd cua diit gay niy dugc minh chfing d su 
xuit lg cic san phim ciia hoat dgng magma manti -
cic dl mafic - sifiu mafic ciia phfic he Cao Bang [7, 
8]. Thanh phin thgch hgc va ciu tao dgng flish bi 
biin dang deo bieu hifin d cic nep udn va vi nfip 
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udn ttong cac da ttim tich - bien chat vl bifin dgng 
gidn bigu hifn d cic ddi dam hda (breccia) la moi 
trudng thuan lgi cho sy ling dgng-tap tmng quang 
sulfide. Mac dii cho den nay van cdn cac y kifin 
khac nhau vfi vai trd ciia vlt chat hiru co ttong vifc 
tap tnmg qugng, bifiu hifn cua chdng van dugc coi 
la dau hifu cho phdp doan dinh vfi kha ning cd cac 
ddi sulfide hda ttong trim tich cd die difim niy. 
Sy phd bign tuong doi rgng rai cac xlm tin 
arsenopyrite vl pyrite ttong cic tap dl chua vat 
chat hfiu CO d cac ddi quang hda Bd Va 11 diu hifu 
chin doin ding tin cay. Hon thg nfia, sy cd mat 
phd bifin cac Unh thfi tin du arsenopyrite ttong cac 
tap trim tich cho phep khang dinh ring cic khoing 
v|t qugng niy cdn phd bien rgng hon qiiy rao hifn 
thiy. Bifiu hifin arsenopyrite tin du dl dugc xac 
dinh d ca ba ddi quang Bd Va vl do 11 mgt 
ttong cic tifiu chf dfi ggp chdng vao nhdm Au-
arsenopynte, 

Td hgp khoing vat quang arsenopyrite - pyrite 
chiia vang hogc pyrite chua ving vdi galenit,e, 
sphalerite, chalcopyrite, sheelite d khu vyc nghien 
cihl 11 nhiing net die trung cua kifiu quang hda Au-
sulfide. Ding chd ^ la dae difira thanh phan hda 
hgc cua arsenopyrite va pyrite: arsenopyrite thudng 
thugc logi gilu S (vdi t^ If S/As>l) vl chfia mgt 
tap hgp cac nguyfin td di kem nhu Ni, Co. Sb; 
pyrite chua As. Nhfing dgc trung nay da tao nfin 
cic diu hifu chi thi cho trifin vgng chiia vang hgt 
min cua arsenopyrite ciing nhu pyrite theo diu hieu 
Clia kifiu md ving (Au) - sulfide c6 tnfin vgng ldn 
ttong khu vyc vl thg gidi. So sanh dgc difim phln 
bfi As ciia arsenopyrite tfi cac mo nghifin cfiu vdi 
die diim phln bfi As trong qugng sulfide d md Au-
sulfide Poputnin cd quy mfi ldn d vCing Enisei 
(Nga) tren cic bigu do tan suit (Histogram) hinh 4, 
5 cd the thay chung khi tuong ty nhau. 
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Hinh 4. Thinh phln cua arsenopyrite, Nl Phai-1, 
md Bd Va. S6 li$u ciia de t^i KC08-14/11-15. 

Hmh 5. Thanh phan cua arsenopyrite, mfl Poputnin (Nga). 
Nguon: [10] 



4. Ket lu^D 

Qu|ng hda khu vuc Bd Va dugc xep vao kigu 
Au-sulfide chiia vang hat rain v l phan tin trong 
sulfide vdi cic diu hifu d l xac lap ve dia chit, to 
hgp cdng sinh khoing vat quang, thinh phin 
khoing vgt va dia hda qugng ciln nhu dgng ton tgi 
vl kich thudc cua vang tu sinh. 

Da viy quanh quing chii yeu la da phign set, 
phifin set - voi, c i t bgt kfit dang flish va carbonat 
chfia vgt chit huu ca; Chiing bi bifin dang deo va 
gidn dudi tac dgng ciia kifin tgo 11 nhfing yfiu tfi 
thugn lgi cho sy lang dgng qugng. 

Qu|ng hda bao gdm hai kifiu: cac tap da chua 
sulfide nguyfin sinh v l c ic mach thgch anh-
carbonat xuyfin cit chiing; Thanh phan khoing vat 
cua kiiu qu|ng thu nhit khi don gian, bao gdm 
chii yeu arsenopyrite, pyrite v l ving tu smh; d kifiu 
qu|ng thu hai. phd bifin pyrite, arsenopyrite, 
chalcopyrite, sphalerite, galenite va vang ty sinh; 
Phd bien arsenopyrite cd thanh phan S cao, thudng 
xuygn chua Ni, Co, Sb va Au tu sinh; pyrite chfia 
As va Au. 

Cic khoing v | t chua ving chii yfiu trong cic 
ddi qu|ng hoa Bd Va 11 arsenopyrit v l pyrit; chiing 
11 ngu6n cimg cip ving hgt min vl phln tin cd 
trien vgng d khu vyc niy theo cac diu hifu da 
dugc xic lgp. Dieu nay cd y nghia quan trgng ttong 
vifc djnh hudng cdng nghf thu hdi thich hgp vdi 
hifu qua cao dg giam thieu tdn that logi tai nguyfin 
quy nay. 

Bli bio dugc hoin thinh 11 kfit qui nghifin cfiu 
Clia de tli KC.08.14/11-15 thufc Chuang trinh 
KHCN ttgng diem cap nhi nudc "Khoa hgc v l 
Cdng nghgn phuc vu phdng trinh thifin tai, bio vf 
mdi trudng v l sii dyng hgp ly tli nguygn thifin 
nhifin" m l so: KC.08/11-15 vl dfi tli ca sd: 
"Nghifin cuu die diem khoing vat arsenopynt, 
pyrit cua kifiu qugng hda ving sulftir ttong trim 
tich lyc nguyen v l lyc nguyen carbonat chfia vlt 
chit hfiu co" Vifn Dia chit. 
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Charact»1stics of Bo Va gold-sulphide ores. Northeast Vietnam 

Research ore characteristics and chemical composition of the three ore zones in the Bo Va region imply that 
mineralization in the area belong toe gold-sulfide (Au-As) type, ch^acterizing by strong positive correlation between 
arsenic and gold. Native gold in different types of ore deposits in Bo Va usually present as independent inclusions in ore 
minerals or fill in the spaces between the main ore mineral, mostly of small very sm^l size, closely associated with 
arsenopyntes. Two types of native gold have been identified: the first t^>e is characterized by Ag ^ 16.5 to 15 wt.%; the 
second type: content is about 10 wt.% Ag in composition. The presence of fine-grained gold not only in quartz sulfide but 
also the distribution of large quantities waste arsenopyrlte-bearing shaies have important implications for the navigating 
aji^ropriate exploitation and extracting solutions. 




