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)¢ hu vuc Dong Béc duoc danh gi 1a dién tich
i( rat ¢ tidm nang vé thiéc-wolfram clia nuwoc
ta; song mirc do dau tw nghién ctru chuyén
sau vé [inh vyc danh gia tai nguyén va gla*tn kinh
té tai nguyén thiéc-wolfram va khoang sén di kém
con nhiéu han ché. Bé co6 co s& khoa hoc dinh
hwéng qui hoach diéu tra, tham do, khai thac, str
dung hop ly va c6é hiéu qua khoang san thiéc-
wolfram, thi viéc nghién clru lwa chon phuwong
phap xac dinh ham lwong céng nghiép tdi thiéu va
phwong phap tinh tr Iwong/tai nguyén phu hop
véi teng kiéu loai hmh quang thiéc-wolfram gbc
trong khu vuee la rat can thiét. Trén co sé tong hop
tai liéu tir cac nguon co truare, két hop két qua thuc
hién budc 1 cha dé tai khoa hoc cong nghé "Nghlen
clru danh gia kinh té tai nguyén va gia tri kinh té
mét s6 mé da kim, thiéc-wolfram khu vic Déng
Bac Viét Nam phuc vu muc tiéu phat trién bén
virng®, tac gid phan tich, Iwa chon phuwong phap
xac dinh chi tiéu ham lwgng cdng nghiép dbi voi
cac md thiéc-wolfram khi trong quing cé thanh
phan c6 ich di kém; nghién clru, d& xuét hé phwong
phap st dung d@é tinh trr lwong quéng thiéc-
wolfram cé tinh t&i nguyén té cé ich di keém. Bai
bao giéi thiéu nhitng van dé co ban vé phuwong
phap luan xac dinh chi tiéu ham lwong cong nghiép
t6i thiéu va cac phwong phap tinh tri lwong, dw
bao tai nguyén quéng thiéc-wolfram trong khu virc
DPoéng Bac Viét Nam ¢ tinh t&i cac thanh phan co
ich di kém. Cac phwong phép dé& xuat bao dam
tinh kha thi, pht hop diéu kién kinh té-ky thuat cla
nuwéc ta, d@m yéu cau hda nhap khu vuc va thé gici.

1. Téng quan

Cung v&i sy phat trién kinh té-xa héi, nhiéu nganh
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cdng nghiép clia nwdc ta cling dang trén da phat
trién; trong dé cé nge‘mh cbng nghiép khai khoang
va luyén kim. Nhu cau vé nguyén liéu khoang kim
loai; trong d6 co thiéc va wolfram ciing ngay cang
gia tang véi téc do twong rng. Song nganh céng
nghiép khai khoang hién nay cua nuwéc ta chua
dap &ng dwoc nhu cdu clia cac nganh céng nghiép
co st dung nguyén liéu khoang trong nuwéc va
tham gia thi trwong nguyén ligu khoang thé giéi.

Do do, viéc diéu tra, tham dé nhdm gia tang. nguén-

tai nguyén khoang san, dap nhu cau trwdc mat va
dir trlr quoc gia 1au dai; cling nhw viéc danh gia
tai nguyén khoang san va sy déng gop cta chung
trong nén kinh té 1a hét strc quan trong trong cong

tac quan ly tai nguyén va bao vé moi trwérng vi muc.

tiéu phat trién bén vitng clia dat nuée.
Khu virc E)ong Bac dwoc danh gia la dién tich rat

" ¢6 tiém nang vé thlec-wolfram nhwng murc do dau tw

8

nghién clru chuyén sau vé linh vire kinh té tai nguyén

con nhiéu han ché. Pé co co s& khoa hoc cho viéc '

lap qui hoach dinh hwéng mé réng diéu tra, tham-do
khai thac, str dung hop ly va c6 hiéu qué khoang san
thiéc-wolfram va cac thanh phén c6 ich di kém, thi
viéc nghién ctru danh gia tai nguyén va gia tii kinh t&
fai nguyen phu hop. tieng kiéu loai hinh quang thiéc-
wolfram géc trong khu vuc trén co s& ap dung cac
phwong phap nghién ciru hién dai la rat can thlets; NG
dung bai bao tap trung gi&i thiéu nhirng van de co

ban vé& phwong phap luan Iwa chon mé hinh xacdinh @

ham luwong cong nghiép téi thiéu va phuwong phaptlnh
trlr lvong, dw bao tai nguyén quang thiéc-wolfram 6
tinh t&i cac nguyén t di cung trong khu virc Pong
Bac Vlet Nam dwa trén co s& tong hop tai liéu tir cac
nguon co trwde va két qua thue hién buéc 1 cla dé
tai khoa hoc céng nghé “Nghién ctru danh gia kinh t&
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tai nguyén va gia tri klnh té mét sé mé da kim khu vurC
Dong Béc Viét Nam phuyc vu muc tiéu phat trién bén
virng” (Ma-s6: TNMT.2016.03.03 do Vién KHDC va
KS chd tri).

2. Phwovng phap nghién ciru

De giai quyét cac nhiém vu de ra, tac gia ap
dung cac phu’crng phap sau:

# Thu thap téng hop cac kiéu mo thiéc va wolfram
da xac nhan & khu virc Dong Béc Viét Nam tr cac
ngudn tai liéu co trwoc [1], [2], [3],:[5], [6], [7] [11],
[14, [18], [16];

» Tong hop phuo’ng phap tinh tri lwong, tai
nguyén da sir dung trong cac bao cao diéu tra
danh gia va tham dé quang thiéc-wolfram trong khu
vire nghién ctru. Phan tich danh gia wu, nhwoc cla

* cac phwong phap da ap dung [10]:

~

=

» Phan. tich, lwa chon phu’o’ng phap xac dinh
chi tiéu cong nghiép t6i thiéu dbi véi cac mé thiée-
wolfram 1rong trvong hop c6 cac -thanh phan
(nguyén td) ¢6 ich di kem;

> Nghién clru lra chon phwong phap danh gia tal
nguyén xac dinh va chwa xac dinh quéng thiéc-wolfram
trong trwdng hop cé thanh phan cé ich di kem.

3. Téng quan vé quang thlec~wolfram khu

‘vuc Dong Bic

3.1. Khai qudt vé céng tac ngh:en ctru, diéu
tra tham do, khai thdc va ché bién qudng thiéc-
wolfram khu vire nghién ciru

» Khu vuc Bong Béc Viét Nam, tr trudc dén
nay da co nhiéu coéng trinh nghién clru-chuyén sau
vé quang thiéc-wolfram; trong do dang chu y la cac
cong trinh: didu kién thanh tao va trién vong quang
thiéc viing Tam Déo cla Dwong Birc Kiem (1974).
Béc tinh' phét trién cia .cac thanh hé quang va
thanh phan vat chat cta trwdng quang Pia Odc-
Cao Béng cua L& Van Than (1983) [12]. Nghién
clru diéu kién tap trung va quy luat phan bé khoang
hoéa thiée ving Tam Dao clia Thai Quy Lam va nnk
(1985). Sinh khoang thiéc viing Cao Bang va danh
gi4 do chtra thiéc truérng quéng Pia O4c-Cao Bang
cua Lé Van Than (1986) [13].

- Trong kki vure, quang thiéc-wolfram c6 & Tinh
Tuc, Nam Kep (Cao Bang), Thién Ké (Tuyén Quang)
Na Lang, Méng An (Bao Lam, Cao Bang) Ho
Quang Phin (Déng Van, Ha Giang) va mé da kim
Nti Phao (Thai Nguyén).

Ngoai cac cong trinh nghién ctu trén, trong khu
vire nghién clu con cd mét sé6 moé da tham do va
kHei thac (Thiéc sa khoang Nam Kép-Cao Béng,
Thién Ké-Tuyén Quang, da kim NuGi Phao Thai
nguyén,...). Nhin chung, cac mé thiéc-wolfram &
khu virc Dong Béc hdu hét [a cac mé da kim, di

kém voi quang thiéc, wolfram con c6 mot sbé
nguyén t6 khac cé gia tri kinh té kha cao (Au, B|
Cu, Be, Pb, Zn,...). Day la nhirng nguyén t6 can
dwoc quan tam thu héi dé nang cao hiéu qua dau
tw khai thac va gra tri kinh t& ctia mo.

3.2. Cdc kiéu qudng thiéc-wolfram khu vire
Déng Béc Viét Nam va dic diém phéan bé

a. Cdc kiéu mo thiéc-wolfram trong khu vuee
nghién cru

Trong bao céo “Nghién clru dac diém khoang
san thiéc ving Pia Oac”, Dwo=ng Blc Kiém (2010)
dé phan chia thanh cac kiéu mé sau:

» Vom dinh greizen chira W-Sn-Mo: day Ia kiéu
kha pho bién & Viét Nam. Than quang dang khéi
vom chiém phan cao nhét cia cac thé granit chuwa
xuét 16 hoan toan, di keém la cac mach thach anh
chtra quang. Phan vom dinh bi greizen héa manh
gan hoan toan. Nhung vom dinh greizen thuong la
phan trung tam clia mot trwong quang c6 sw phan
d&i ngang theo chiéu glam dén cla nhiét d thanh
tao kha dién hinh. Dién hinh cho kidu mé nay la
than quéang dang d&i mach, mach stocvet nhw mé
Pia Oac va md Thién Ké;

».D0oi turmalin hdéa-hé mach thach anh-turmalin-
casiterit: 1a kiéu phd bién nhat hién nay & Viét Nam.
DB&i turmalin va hé mach thuwong ndm trong da
magma acid (granit, ryolit), trong da tram tich, tram
tich bién chét giau alumosilicat. C6 thé xep vao kiéu
nay la cac moé quang, diém quang & Bac Liing, Trac
Khé, Khudn Phay, Ngoi Lem, Nui Phéo;

» Hé mach thach anh- sulfur-casiterit: kiéu nay
rat it.c6 gia tri cong nghiép vé thiéc. Didm khoang
hoa thudng la cadc mach thach anh-sulfur-casiterit
ndm trong da trdm tich-bién chat. Bién ddi canh
mach d&c trung la thach anh héa, turmalin hoa va
berezit hoa. Biém quéng dién hinh dang mach don
Ié c6 & Na Beng (Ngan Son, Bac Kan);

> Sa khoang thuwdng cé mat & lan can céac vang
quang goc, gom cac thanh tao eluvi, eluvi-deluvi va
aluvi. Riéng vé kiéu aluvi co thé dwa vao dic diém
da lot day thung Iiing d& nh&n manh loai thung Iting
co day la da carbonat, thuwdng tao nén hang héc
karst, la loai hinh c6 gia trong cac loai hinh sa
khoang. Vi du: thung Iting aluvi karst chira thiéc &
Tinh Tdc, Nam Kép (Cao Bang). Riéng quang
volfram it ¢ gia tri cong nghiép trong sa khoang,
ngoai trir kiéu eluvi, eluvi-deluvi.

b. Pdc diém phén bé quéng thiéc-wolfram
khu vwe Déng Béc [2]

» Ving quang Pia Oac-Cao Bang c6 trién vong vé
Sn, W va mét s6 kim loai quy kiém khac nhw Ta, Nb,
U, Be, CaF,, Ag, Au,... Cac mo, diém quang Sn—W
gbc ving Pia Qéc phan bé tap trung & d&i noi, doi
ngoai tiép xuc gitra cac da xam nhap va da vay quanh
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nhw cac mé: MO Ling Mudi, Alexandre, Khia
Canh,... Phdn bao quanh doi trén 1a cac diém chi-
kém chla thiéc, antimonit chira Au, Fe,... ¢ nguén
gbc nhiét dich nhiét do trung binh-th&p gap & Téng
Tinh, L{ng Moong, Nguyén Binh (H.1). Tai ving Pia
O#c da phat hién, danh gia 9 mé 1&n nho, trong sb
cac mo sa khoang I6n nhat 1a md Tinh Tuc. Quy luat
phan b theo chiéu sau trong vang nhw sau:

104°30'0°E 105°00°E

+ Chiéu day va ham lwgng quang (Sn, W,...) co
xu hwéng giam dan theo chiéu sdu mach quang;

+ Ham lwong Sn phan bb trong cac tram tich bi
strng héa c6 xu hwdng troéi hon ham luveng volfram
va cd xu hwong gidm dan tiv déi ngoai tiép xuc
sang d&i ndi tiép xuc;

+ Ham lwong volfram tang déan t&r doi ngoai

tiép xdc vao dadi ndi tiep xdc. : .
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H.1. So dé phan bb cac mé, diém mé khoang sén khu virc Déng Béc k

Téng hop tai liéu hién co, cho thay khu
Alexandre, Ta Soéng nhin chung ham lwong Sn
I&n hon hoadc twong dwong ham lwong W. Nhw
vay, rat cé nhidu kha nang ton tai quang W an sau.
Vi vay, can tiép tuc cé cac cong trinh diéu tra, danh
gia quéng Sn- W an sau xung quanh dién tich xuét
16 grannit phirc hé Pia O&c trong géc hé tang Coc
X6 va hé ting Séng Hién.

» Ving quang Son Dwong-Nui Phao, truvgc day
goi 1a vung quang Tam DPdo, day la dién tich cd
trién vong vé& Sn, W, Bi, CaF,. Quéng phan b trén
dién réng, nhwng mirc dé nghién clu con nhiéu
han ché, trlr khu mé NUi Phao va khu mo Thién Ké
(H.1). Tuy nhién, & nhiéu noi quang thiéc-wolfram
gbc da dwoce dan khai thac trai phép tlr nam 1988
dén nay.

Ngoai cac md, diém md 16 trén mat da xac
nhan, trong khu virc nghién ctru con co trién vong
vé quang an sau. Day la viing cé 16 granitoit kiéu

vom dinh, nhikng dién tich can 'n'g}'g:ién ctvu thém &
dwdi sau la cac dién tich chuwa xuat 16 granit trong
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&

hé ting séng Hién va cach noi xuét 16 trong pham

vi 1+2 km [2]; dac biét khu Ngan Son co biéu hién
chira Sn, W trong quéng sulfur da kim dwéi sau;: &
viing Ddng Van, Ha Giang, theo tai liéu.nghién ctru
ban dau ctia Téng cuc Dia chéat va Khoang san Viét

Nam do Lién doan Dia chét dang thi cong, thi day

la dién tich co'trién vong (?), can dau tw nghién
clru sau hon vé quéng Sn-W goc. ™

3.3. Dic diém hinh thdi cau tric than qudng
thiéc-wolfram-géc khu vire nghién ctru - . |

Quéng thiéc-wolfram khu virc nghién ctru thude
nhiéu kiéu khac nhau, ching phan bé trong whiéu
thanh tao dia chat c6 thanh phan vat chat khac
nhau, nén hinh thai ciu tric than quéng ciing kha
phwéc tap va da dang. Téng hop tai liéu tir cac tai
lidu tr cac cong trinh trwde [1], [5], [6], (8], [11].
[14], [15], [16] thi trong khu vwe ¢é 3 loai hinh thai
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c2u trac than quang dién hinh sau:
» Quang phan bb trén cac vom dinh greisen,
Mueong 1a phan trung tam clia mét trwéong quéng,
Tong nhiéu thanh tao dia chat c6 thanh phan vat
chét va ddc diém hinh thai kich thwéc than quang
«ha/da dang; chd yéu dang hé mach hodc mang
mach stocvet. Trong khu vue nghlen ctru dién hinh
6 md Pia Oé&c, Thién Ké;
) Quang phan bd trong cac déi turmalin hoa-hé
mach thach anh-turmalin-casiterit. Bién hinh cho
xiéu quang nay la cac than quang thuong co dang

~mach don'|é hodc hé mach (d&i mach) C6 thé xep

/a0 kiéu nay la cac md quang, diém quang & Bac
Ling, Truc Khé, Khudn Phay, Ngoi Lem, Nui Phao;
~» Quang phan ba trong cac hé mach thach anh-

~ sulfur-casiterit. Than quéng dang mach don &, doi
© khi g&p hé mach. Biém hinh cho kiéu nay la cac

-
-

than quéng phan bé & khu Na Peng (Ngan Son,
Béc Kan). - '

4. Lwa chon phu’o’ng phap tinh triv Iwcmg!tal
nguyén quing thiéc-wolfram khi thanh phan c6
ich di kém -

4.1. Lwa chon phwong phap xac dinh chi tiéu
ham Iwong céng nghiép t6i thiéu

a. Nguyén tdc chung -

Hién nay, -quan - niém vé chi tiéu cdng nghiép
van chua duge théng nhét, cu thé:

» O Lién X6 trwéc day, Lién Bang Nga hién nay,
thwéng xac dinh chi tiéu cong nghiép dwoc théng
nhét cho tat c& cac giai doan tham-dod. Cong tac
danh gia, xac dinh chi tiéu tinh trir lwong dwoc tién
hanh theo trinh tw sau:

+ Dua theo tai liéu tham do tién hanh khoanh
néi than quéng theo phwong an ham Ilwong bién
khac nhau, thwong chon 3 dén 5 phwong an,
khoang cach gitta cac phwong an lién k& nhau
phai da didu kién dé xac dinh gia tri hop Iy cta chi
tiéu nay. hoac st dung cho kiéu mé twong tw da
dwoc co.quan c6 thdm quyén
.+ Tinh toan kinh té-ky thuat theo cac phuo’ng
an ham lwgng bién da chon. So sanh két qua tinh
toan theo cac;ﬁphwo#ng an, phwong an nao cho hiéu
qua kinh té Tao nhét; dbng th&i bao dam sir dung
hop ly, tiét kiém tai nguyén khoang san va bao
dam méi trucmg tdt nhat sé dwoc lwa chon lam

_ phwong an dé luan giai cac chi tiéu tinh trir lwong;

LR

* 4 Luan giai chi tiéu tinh tri¥ lwgng la can clr vao
két qua & buwde trén, cac chi tidu tinh triy lwong sé
dwgc xac dinh can clr vao cac chi tiéu kinh té-ky
thuat cda phwong an da duoc lwa chon va tinh triy
lwgng chinh thire trén co sé cac chi tiéu tinh tri

lwgng da dwoc luan giai va lwa chon.

"> Quan diém clia cac nwéc co nén kinh té thi

treérng: trong diéu kién kinh té thi trwdng, théng
thwong cac chi du tw chon gidi phap chap nhan
rti ro, hoac la phai thdm do dé nghién ctru kha thi
(hodc tién kha thi). Trong trwc‘yng hop do, cac chi
tiéu tinh tr&¥ lwvong khoang san khong thé thuwc hién
dung do thiéu nhiéu thong tin; d&c biét cac thong
tin vé kinh té- ky thuat can nghién clru xac lap
théng qua céng tac tham do. Trong qua trinh thiét
ké khai thac mé, dé& bao dam hiéu qua kinh té cho
nha dau tw va thu hdi khoang san trong long dét,
chi dau tw thuwéng xac dinh chi tidu cdng nghiép
chinh thirc choJu’ng khéi khai thac. Trong tinh toan
coi chi tiéu ham lrong cong nghiép tdi thiéu 1a chi
tiéu quan trong nhat, cac chi tidu khac dwoc xem la
chi tiéu phu tro va phan thanh 3 nhém:

+ Nhom chi tiéu céng nghiép phu tro vé chét
lwong va tinh chat cong nghé clia nguyén liéu khoang;

+ Cac chi tiéu st dung khoanh néi than quang
cdng nghiép;

+ Cac chi tiéu cong nghiép vé cac didu kién
khai thac mé.

Ngoai ra, theo quan diém kinh té thj trwong, khi
danh gia gia tri cla mé khoang dé dinh gia qua
trinh chuyén nhuwong quydn s& hitru moé, mot sb
nha nghién clu d& nghi céng thirc xac dinh ham
lwgng cong nghiép téi thiéu phai dya trén co sé&
phan tich’can bang thu chi cGia ca doi dw an.

b. Lwa chon phwong phdp xac dinh chi tiéu
ham lwong céng nghiép téi thiéu

.Trén thé gidi, hién con nhidu quan diém khac
nhau @& tinh ham lwgng cong nghiép toi thiéu
(Cen)s Nén cling ¢é nhiéu coéng thire tinh khac
nhau. Mac du con ¢é quan diém khac nhau, nhwng
cac nha nghién ctu trén thé gici déu dé nghj xac
ham lwong céng nghiép tdi thiéu trong cac bao cao
tinh trlr lwgng khoang san kim loai theo céng thirc
tbng quét sau:

_(Zwp+Z2+2:+2,).C K (1)

o GK, K, ' .
Trong do: G - Gia ban hang héa mét tAn san pham;
¥Z - Gia thanh (téng chi phi) cho mét don vi san
phdm (1 tAn san pham) xac dinh theo céng thL’Pc
¥7= [(ZTD+ZKT+ZT+ZL) .q] (2) q-Sé lwong quang can
thiét dé co duoc il tan san pham; néu san pham la
tinh quang thi hé sé q dwoc tinh theo cong thire:

_Cu

Co KoKy @)
V@i: Cq- Ham Iwo’ng té phan tinh quéng c6 ich, %;
Cq- Ham lugng td phan cd ich trong quang (%); Ki
- HE_: s0 thu héi quéng trong tuyén; K, - Hé s6 lam
nghéo quang trong qua trinh khai thac, K,=(1=r); r
la @& nghéo quang trong khai thac; K, - Hé sb lgi
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nhuan can thiét déi voi viéc khai thac khoang san
(thwong chon K;=1).

Codng thirc trén chi ap dung ddi v&i khoang san
kim loai. i v&i khoang san phi kim loai, chi tiéu ham
lwong céng nghiép téi thiéu duoc xac dinh dya theo
tiéu chuadn quy dinh cu thé dbi véi tieng linh vire str
dung va khong dé cap trong bai bao nay.

b. Xdc dinh ham Iwong céng nghiép téi thiéu
khi c6 thanh phén cé ich di kém

Céng thirc néu trén la cong thire chung xac dinh
ham lwong cong nghiép téi thiéu trong tham do,
danh gia tri» lwvong cho mét loai khoang san. Trong
thue té, ngoai nguyén td chinh, trong quang con co6
nguyén t6 co ich di kem. Day la cac nguyén td quy
hiém, ¢6 gia tri kinh té cao, can dwoc nghlen clru
thu hdi; mat khac dieng trén quan diém st dung
tong hop va triét dé tai nguyén khoang san, thi xu
hwéng co ban hién nay la hoan thién phwong phap
xac dinh chi tiéu ham lwong cdng nghiép tbi thiéu
nh&m bao dam nguyén tic nghién ctru toan dién va
str dung triét d&, t6 hgp khoang san trong khu vire
tham do. Dé thuc hién nguyén tdc nay, thong
thwdng ngudi ta phai tinh chuyén déi nguyén t di
cung vé nguyen t6 chinh. Tuy theo tai liéu dau vao,
theo tac gia co thé st dung mét hoac két hop dong
thoi mot sé phwong phap sau:

> Phwong phap clia E.O. Pogrebitski d& xuét
(1973) [171]:

Hé sb quy ddi xac dinh theo céng thirc:

_ G, -Kinp-Cre
“ GuKpe-Cyp (3)

Trong do6: Gp - Gia tri hang hoa tinh quang cua
nguyén té phu di kem; G - Gia tri hang hoa tinh
quang clia nguyén t6 chinh; Ky, - Hé sé thu hoi
thanh phan phu di kém; K- Hé sbé thu héi nguyén
td chinh; C, - Ham lwong cda nguyén td chinh
trong tinh quéng; Cy, - Ham lwong nguyén td phu
trong tinh quang.

» Phwong phap cua V.X. Dechiaret (1986).
Phuwong phap nay da dwoc B Dia chéat Lién X6
trwdc day chép nhan s dung vé’men nay dang
dwoc nhidu nwéc s dung. Viéc quy dbi dwong
lwong dwa vao gid ban cla cac thanh phan ¢ ich
trong tinh quang duwgc xac dinh theo cac trwdng
hop sau:

+ Trweng hop khi san pham hang hoa la tinh
quang. Hé sb quy dbi xac dinh theo cang thirc:

Trong dé: G, Gp - Lan luot 1a gid ban cac san
pham tinh quang chlnh va phy (d/kg,...); K- D6 ton_
that quéng trong khai thac; Hy, Hyp - Lan lwot 13 hé
s6 thu hdi trong tuyén thanh phan c6 ich chinh va
phu; Zi, Zyp - Lan lwot 1a chi phi tuyén san pham
chinh va phu (d/kg,...).

+ Tru’ong ho’p khi san pham Ia kim loai dwqc
ché bién truc tiép qua qua trinh luyén. Hg sb qﬂy
déi dwore xac dinh theo cong thirc:

‘;

(G _ le )H - ’;‘{
P (1-KH, * '
K= :
" z o (5)
(Gcf = )-ch s, h
(1-K)Hy ‘

Trong dé: G,, Gp - Lan lwot 1a gia ban cac san
pham kim loai chlnh va phu (d/kg...); Hie, Hp - Lan
lwot 1a hé sb thu hoi trong luyén thanh phan c¢6 ich
chinh va phy; Z;¢, Z, - Lan lwot & chi phi Iuyen san
pham chinh va phu (d/kg,...).

+ Truwdng hop khi san pham la kim loai dwgc
ché bién tlr tinh quing qua qua trinh luyén. Hé sb
quy ddi xac dinh theo cong thirc:

_ Z
(- S T | T
5 PP (1-KHpH, P
qd — F

Z
(Gc _Zlc = ) Htc'HIc

(1=K )H.Hy

Trong do: cac ky hiéu twong tw-cdngethiec (5), (6).

+ Tién hanh tinh ham lwong cong nghiép quy
doi trong cac khdi tinh trly lwong va tai nguyén cia
toan mo (CCqu) theo cbng thire:

CN Z, 1 qdi 5 : & (7)
Trong doé:-n - S6 thanh phan cé ich.di kém; i

(6)

Cqu

‘Ham Ilwgng trung binh thanh phan’cé ich chinh -

trong khcn tinh trlr lvong hoac tai nguyén trong mo
(kgfm %); Cqai - Ham Iwgng thanh phan phu i quy
déi theo thanh phan chinh trong khdi tinh tri Iu’crng
ho&c tai nguyén trong mé (kg/m %)

qul Cpl qul (8)
Tai day: C, - Ham lwong trung binh thanh phan
phu thir i trong khéi triy Iwo’ng ho&c mo theo tai liéu
tham do dia chat (kg/m?, %); Kqai - HE 56 quy ddi
thanh phan cé ich di kém i vé thanh phan:chinh xac
dinh theo cong thire (5), (6) hoac (7).

Két qua tinh toan thir nghiém cho mét s6 khu md
Sn-W khu vyrc Dong Béc dé cap chi tiét trong [ 10]

4.2. Lwa chon phwong phdp tinh trie Ivong
va dw bao tai nquyén qudang thtec-wolframkhu
vyc nghten ciru

a. Co' so& Iwra chon phap tinh trir Ivrong quéng
va dw bdo tai nguyén xdc dinh ‘

Nhuw da dé& cap trén, trong khu vuwc nghién ctru
quang thiéc-wolfram ton tai cha yéu 2 kiéu hinh thai
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kich thwée than quang khéc nhau, dé a:

» Théan quang dang mach, mach thau kinh
dang don lé;

» Than quéng dang hé mach, mach stocvet tao
than quéng céng nghiép co kich thwéc thwéng lén,
nhl.mg cau tric phtrc tap.

Do d&c diém hinh thai, kich thwée than quang
khac'nhau va phuong phap bd tri cong trinh thadm
do’khac nhau, nén phu'0’ng phap tinh trir lvgng, tai
nguyen ddi v&i 2 kiéu hinh thai thén quang nay

~ cling khac nhau.

..',

b. Lwa chon phwong phap tmh trw lwong/tai
nguyen xdc dinh déi véi quing thiéc-wolfram
g6c khu vire nghién ctru

- » Than quéng dang hé mach, mach stocvet tao
than quang cong nghiép. Than quang dang hé
mach, mach stocvet thwéng tao than quang céng
nghlep cd kich thwéc Ién, nén trong thyc té thudng
ap dung cac phuo'ng phap sau:

+ Phwo*ng phap mat cét song song thang dirng
str dung dé tinh tri lwong, tai nguyén ddi véi cac
thdn quang dang hé mach, mach stocvet (trong
nhiéu treong hgp’dé khoanh ndi than quang ngoai
chi tiéu ham lwgng, ngudi ta con phai sir dung hé
s6 chira quang .cong nghiép) cé quy mé Ién, chu

triic phirc tap, cdm doc.

+ Phuong phap mat cat khong song song.
Trong tru’omg hop céc tuyen tham do bo tri khéng
song song, dé xac dinh thé tich khéi ndm gilra cac
tuyén, can lap bd sung tuyén mét c&t phu tro. Khi
do, khoi gi¢i han gitra hai mat cét khéng song _song
co thé tich V duoc chia thanh hai khdi co thé tich
twong tng la Vq va V; [10]. Trwong hop than
quang dbc thodi, can sur dung phwong phap phan
khéi tinh triv lwgng/tai nguyén trén binh d chiéu
bang dé kiém chung

> Déi v&i kidu quang mach don [&. Thyc té
cOng tac diéu tra danh .gia va tham do da tién hanh
trong khu vic cho thdy déi voi kiéu quang dang
mach don lé thwéng cé 2 trudng hop sau:

+ Dbi v&i than quang dang mach don 1& co
chiéu day kha lon, cu trac don gian hoéc phwc
tap, tét nhat ap dung phuong phap mat cat thing
dirng (song song hoadc khéng song song) twong tw
tinh trlr lwong cho cac than quéng hé mach, mang
mach stocvet da trinh bay trén;

*’ + Déi voi than quang dang mach cé quy mé
nho chiéu day mong thwong ap dung phuong
phap sau:

ATrwong hcrp than quang co6 goc cdm thoai,
doc thodi (<45Y%), tét nhat ap dung phwong phap
phan khdi tinh triv lwgng/tai nguyén trén binh dé
chiéu bang;

*A Trudng hop than quing cé géc cam déc (>45°%),

tot nhat &p dung phuwong phap phan khéi tinh triv
lwong/tai nguyén trén binh dé chiéu ding.

Céng thire xac dinh cac théng s6 tinh tri lwong dbi
Vi tleng phurong phap trén dé cap chi tiét trong [10].

» Thanh phan cé ich di kem. Vé nguyén tic
chung, khi khoanh néi than quing cdng nghiép
thiéc-wolfram @i V&I quang co nguyen t6 c6 ich di
kém, trwdc hét can tinh chuyén dbi nguyén té di
kém (nguyén t6 phu) theo nguyen t6 chinh 1a Sn
hodc WO0; tay thude vao tung mé cu thé. Khi dé, triv
Iwgng/tai nguyén quy ddi dwoc tinh theo mot hodc
mot sO phu’o’ng phap trinh bay trén.

» Khoanh ndi than quang cong nghiép dé tinh
TL/TN trong trworng hop cé thanh phan c6 ich di kém:

+ Trwong hop the nhat: néu tai liéu phan tich
day da, tién hanh tinh chuyen dbdi theo tirng mau,
str dung két qua tinh chuyén déi theo mau don va
chi tiéu coéng nghiép da lwa chon dé& khoanh n0|
than quang. Than quang cbng nghlep khoanh néi
trong truéng hop nay da tinh dén thanh phan co
ich di cung theo két qua tinh chuyén ddi vé& thanh
phan chinh:

+ Truong hop the hai: thanh phan c6 ich di
kém chi xéc dinh trong tdp méu nhém hoac tap
mau phéan tich hoa toan dién. Trong trwong hop
nay, dwa vao két qua phan tich héa co ban (phan
tich thanh phan chinh) va chi tiéu d& xac dinh dé
khoanh nou than quang cbng nghlep Cac buwédc
khoanh néi, phan chia khéi tinh toan triv Iuong va
tai nguyen tién hanh tu’o’ng tw khi tinh toan déi voi
quéng khéng cé thanh phan ¢ ich di kém:

+. Triv lwong/tai nguyén thanh phan co ich di
kém’ duoc tinh treee tlep cho tirng khéi hodc tinh
chuyén dbi v& thanh phan chinh. D& phuc vu cho
viéc danh gia gia tri kinh té tai nguyen va gia tri
kinh té m@, t6t nhat nén tinh chuyen @i thanh phan
c6 ich di kém (phu) vé thanh phan chinh.

Két qua tinh toan they nghiém cho mét s khu
mé Sn- W khu vuc Dong Bac dé cap cap chi tiét
trong [10].

c. Phurong phap dw bdo tai nguyén chuwa xdc
dinh cho quang thiéc-wolfram khu vure nghién ciru

Tbng két kinh nghiém thuc té va tham khdo tai
liéu nwoc ngoai [9], theo tac gia dé dw bao tai
nguyén chuwa xac dinh (cap 334) tly thudc vao tai
liéu hién cd, c6 thé ap dung cac phwong phap sau:

» Phuong phap twong ty dia chat Phwong
phap twong tw dia chat 1a mét trong s6 phwong
phép dwgc nhidu nudc sir dung dé& dw bao dinh
lwong tai nguyén khoang san, dwa trén co s& danh
gia mirc do twong tw cha don vj sinh khoang khu
vure. Trong do co dién tich da duworc nghlen ctru chi
tiét va xem d6 Ia dién tich "chuan" da dw bao tai
nguyén & nhitng khu vuc khac co dac dlem dla
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chét twong tw. Tai nguyén dy bao xac dinh theo
cbngthivc:

Pmn=K.qc.Vn.C . @)
Trong dé: qc - triv Iwong!tal nguyén quang trong
mot don vi (dién tich, thé tich) xac dinh trén dién
tich chudn. K - hé sé xac dinh murc twong ty dia
chét-khoang san gitva cac dién tich can dy bao voi
dién tich “chuan’. Hé sd thuong dwoc xac dinh
theo bai toan do K. M Konstantinov d& xuét (1968)
va dwoc cai tao vé dang bai toan thdng tin logic.
Hé s6 K duwoc tinh theo cong thikc:

Z a_.a,
o By a

Véi: p=1, 2,..., k - Sé tinh chét nghién ciu; |, j - B
twong nghlen cuu a,. ap - Cac gia tri cia tinh chét
nghién ctu thudc doi twong i, j; V.- Thé tich (dién

tich) cia déi quang (khu vurc) can danh gia; C -ham
lwong trung binh trong tirng dién tich dy bao va dwoc
xac dinh theo phwong phap toan thong ké.

» Phuwong phap tinh thang theo théng so quang
hoa. Phwong phap tinh thang theo théng s quang
hoa (con goi theo hé so chia quang) Pay la
phwong phap dwoc ap dung nhiéu nhat dé dy bao
tai nguyén trong vung quang, tredng quang hoac
cho d&i khoang .hoa (déi quang) nhat dinh. Tai
nguyén duec dy bao theo céng thirc:

Pn =QpC=V'.dC (11)
Trong dé: Qqy - Tai nguyén quang trong doi quang
(d6i san pham) (tan); C - Ham lwgng trung binh
d&i khoang hoa (d&i quang) xac dinh theo két qua
phan tich mau (%, g/T); d Thé trong trung binh
ctia da chlra quang (Tfm ). V' - Thé tich déi chira
quang, tinh theo cong thirc:

V'=V K=K’ H.Ss. K. (12)
Véi: K - He s6 diéu chmh do mrc dd phan cét dia
hinh: H - chiéu sau duw doan tén tai quang (m ) Sef -
Dién tich doi san pham, doi khoang hoa (m?) xac
dinh trén binh @6 theo cac tai liéu dia hoa, dia vat ly
két hop cac tlen dé& va déu hiéu tim kiém da xac
dinh; Kq- Hé sb6 chira quang trung binh, tinh theo
cdng thL’Pc:

N
. P
Kq = ZI‘\] q 7
V6i: K- Hé sb chira quéng & mat cat thee i va duoc
xac dinh theo céng thirc; Kg= (Mq./Msf) M - Téng
chiéu day cac than quang mach quéng trong doi
khoang hoa trén mat cat i; Msﬁ - Chiéu day doi
khoang hoéa xac dinh trén mat cat .
» Khoang san co ich di kém dworc tinh cho doi
khoang hoa (d&i quang), trwéng quang, nut quang

K=

(10)

(13)
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hoac viing quang trong dién tich dw bao tai nguyén
khoang san chinh theo cong thire: '

P=Qc*Cs o (14)
Trong do: P - Tai nguyén dy bao khoang san (nguyén
td) di kém; Q; - Tai nguyén quang dv bao cho
khoang san chinh (quang chira nguyén t6 chinh);
Ciw - Ham lwgng trung binh cta nguyén t6 di kerp
trong dién tich dw b&o tai nguyén dv khoang san
chinh, xac dinh tuy theo trwdng hop cu thé nhw sau: *

+ Trwcng hop they nhat trong dién tich du- ba@‘
khoang san chinh co6 sé lwong mau phan tich aa’
I&n, tét nhét tinh theo md hinh toan théng ké [10];

+ Tru’omg hop thir 2: dw bao ham lwong trung
binh clla nguyén t6 di kém theo nguyén td chink’
béng phwong trinh hdi quy co6 dang:

y=f(X) (15)
Vé&i: y - Ham lwong trung binh ctia nguyén t6 di
kém; X - Ham Iwgng trung binh clla nguyén tb
chinh trong dién tich can dy bao.

Két qua tinh toan Sn-W cho mét sb khu md
trong khu vuc Dong Bac theo cac phuwong phap
trinh bay trén c6 thé xem trong [10].

5. Két Iugn va kién nghi

5.1. Két luan

> Quang thiéc-wolfram khu vwc nghién clu
thudc nhiéu kidu thanh hé va phan bd trong nhiéu
thanh tao dia chét co thanh phan vat chat va dac
diém hinh thai kich thuéc kha da dang; cha yéu.
dang mach don 1é, hé mach hoac mang mach °
stocvet. Tuy nhién, v& tong thé, cd thé chia thanh 2
kidu: kidu than quang dang mach don Ié va kiéu
than quang dang h& mach, mang mach stocvet,
dworc gioi han trong céu trac dia chat nhéat dinh.

> Trong- quang thiéc-wolfram g6c 6./khu vue
nghién ctru, ngoai thanh phan chinh (W -Sn}, con
co cac nguyén t6.co ich di kém nhw: Au, Bi, CaF,
(Pai Tw), Ta, Nb, U, Be, Au, Ag (Cao Bang) hoac |
Pb, Zn, Au (Ngan Son). Vi vay, trén quan diém siv *
dung tong hop va triét dé nguén tai nguyén khoang
san khong tai tao, két hgp bao vé mdi trwdng, thi

xu hwéng co ban hién nay la hoan thién phuong
phap xac dinh chi tiéu ham lwgng céng nghiép ti
thidu nhdm bao dam nguyen tdc nghién ‘clru toan
dién va st dung triet dé, to hop khoang san. trong
khu vwe. Dé thuc hién nguyén tac dd, trong tham
do khi khoanh néi than quang céng nghiép dbi voi
quang co thanh phan c6 ich di kém, cén: tinh
chuyén dbi ching vé nguyén té chinh theq; cac
cong thirc dé cap trong bai bao.

» Hién tai c6 nhiéu phwong phap tinh tri Iwo’ng
tai nguyén xac dinh, viéc lya chon phwo’ng phap
tinh trir lwgng, tai nguyen xac dinh nao do can phai
dwa vao hinh thai-cau truc va thé& nam than quéng;
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hinh dang b tri céng trinh tham do (mang Iwéi
tham do) va dang céng trinh tham do da tién hanh:
s phan bé cac thanh phan phan anh chét Iuo’ng
quang; phwong phap khai thac du kién. Cac
phwong phap tinh tri lwong/tai nguyén xac dinh
dbisvéi qudng thiéc-wolfram gbc trong trwdng hop
c6 thanh phan c6 ich di kém trinh bay trong bai bao
la co tinh kha thi, phit hgp véi dac diém dia chat
hinh .thai-cdu trac than quang va phwong phéap
tham do iquang thiéc-wolfram da tién hanh tai khu

- vire nghién ctru. Cac phwcng phap dé cap trong

bai bdo da duwoc tac gid va cac cong sy klem
chu’ng tlr thue té tham do quéng thiéc-wolfram gbc
& nuwoc ta trong nhiéu ndm qua; trong d6 co khu
VUC E)ong Béac [10]. -

> Dé du bao tai nguyén chwa xac nhan co thé

sy dung phuong phap fuong tw dia chat hodc

-

phuwong phap tinh thang theo thong sé quang hoa.
Tai rrguyen dw bao thanh phan c6 ich di kém c6 thé
tlnh toanm theo phwo’ng phap tinh chuyen ddi ching
vé .nguyén té chinh hodc tinh tryc tiép cho tirng
than quéng, khu mé du bao khoang san.chinh theo
phwong phép da trinh bay. Cac phwong phap nay
da duwgc tac gia ap dung & mot sé mé kim loai (d4t

“hiém, vang, thiéc-wolfram) cho két qua kha quan

va bao dam do tin cay thdéa dang.

5.2. Kién nghij

> Trong khu vic nghién ctru, ngoai cac mo,
diém mé thlec-wolfram da xac nhad, nhiéu dién
tich rét co trién vong vé quang an sau, Vi vay, can
tiép tuc nghién ctru chi tiét va sau hon.vé cau tric
dia chat trén cac dién tich cé trién vong vé quéng
W-Sn 4&n, sau.

» Do ndi dung bai bao chi yéu dwa trén co s&
ly thuyét phuwong phap luén tham do théng qua
phwcrng phap phan tich, tong hop, suy ludn |OgIC
két hop kinh ngh:em thuc té clia tac gid, nén cé thé
con nhirng diém chwa that sw phi hop véi tirng
kiéu quang th|ec:-wotfram gdc c6 mét trong khu vure
Béng Bac, can duoc tiép tuc nghién ctru dé hoan
thién hon.3
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5 Két luan

He théng thong tin ban d6 dwa trén cong nghé
WebGIS da hoan thanh va dap u’ng duwoc yéu cau.
Nguoi ding cé thé truy cap he théng moi luc, moi
noi va cac thong tin méi co thé duoc cap nhat lién
tuc, nhanh chéng. Thong qua hé théng nay, cac
nha quan Iy, cac nha dia chat, khai thac tuy van
duoc ban dd/so dd cac loai tai khu md. Cong nghé
nay co thé phat trién @& quan ly linh vie rong hon
vé chling loai ban @b cling nhw khu vire (mét viing,
mot tinh, lién tinh,...).0

Lé&i cam om: Bai bao 1a mot phan két qua cla
dé tai ma s6 NCCB-DHUD. 2012-G/01. Cac tac gia
cam on su tai trog cla Quy Phat trién Khoa hoc va
Co6ng nghé Quéc gia-NAFOSTED.
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- SUMMARY

WebGIS technology in the r..anagement of
digital map data is increasing. This paper presents
the design and development of a WebGIS
application to provide online information on geospatial
data and related information, supporting the

management of digital map data. By combining
advanced techniques in WebGIS to provide full
functionality and tools for interacting with
database systems, decision support, analysis,
automated reporting of information and data as
well as maps of copper mine.
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SUMMARY

Northeastern area of Vietnam has a large
potential of tin-tungsten resources. However,
investigation of specialized research in
assessment of resources and economic value
of the tin-tungsten and associated minerals
is still limited.

To have a scientific basis for planning,
investigating, exploiting and using tin-
tungsteri minerals in a rational and effective
manner, the study and selected methods for
determining the minimum industrial content
and calculating reserves/resources suitable
for each type of tin-tungsten origin is very

necessary in the study area. Based on

synthetic documents from the previous y§
sources, combining the results of the |
implementation of step 1 of the scientific and |
technological project "Studying and assessment |
of resources and economic value of some |
polymetallic mines, tin-tungsten in§
Northeastern Vietnam serves the goal of
sustainable development”, the author analyzes
and selects the method of determining the
industrial index for tin-tungsten mines and |
accompanied useful minerals. Concurrent

' research on the methodology used to
calculate the tin-tungsten reserves and |
useful elements. This paper focuses on the | B
basic issues of methodology for defining the |
minimum industrial content indexes and |
methods of calculating reserves and |
forecasts of tin-tungsten resources in
Northeastern Vietnam and the accompariied
useful components. The proposed methads
should be feasible, suitable to the econormic
and technical conditions of our country and §
ensure the requirements of regional and ,
world integration. ’




