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Theo két qua diéu tra danh gia cua Lién doan Dja chét Xa - Hiém, khu vuc Khe Hoa - Khe Cao

Ia dién tich cé trién vong coéng nghiép vé quéng urani trong cét két, can duwoc dau tw thdm do phét
trién ma. Vi vay, viéc nghién ciru nham gép phén lam séng té déc diém quédng héa va dinh hudng
mang luéi thdm do urani khu virc Khe Hoa - Khe Cao la cén thiét. Bai béo gici thiéu mét sé két qua
nghién ctru méi trén co s& &p dung phdi hop phuwong phép dia chét truyén théng véi phuong phap

toén théng ké, két hop phan tich ham céu truc. Két qué nghién ciru dat dwoc nhw sau:
Céc than quang urani trong khu vurc ¢cé cau tric twong dbi phirc tap, than quéng dang via, via thau
kinh ndm gia chinh hop véi da vay quanh, géc cdm thodi; quy mé céc than quéng thudc loai nhé

dén trung binh.

Ham lwong urani trung binh trong céc than quéng tir 0,027% dén 0,073%, phan bd khéng déng
déu dén réat khéng dong déu (Vc = 86,0% dén > 100%), thudc loai quéng nghéo.

Dwa vao mure do gay khé khén trong céng tac thdm do, thi khu vurc nghién ciru duoc xép vao
nhém mad thdm do 11l yéu céu thdm do phuc vu I4p dw &n dau tw khai thédc mé phéi dat duoc triv luong

cép 122.

Pé tham do dat yéu céu tinh trir lvong & cdp 122 cho céc than quédng urani khu virc Khe Hoa -
Khe Cao, hop ly nhét la str dung mang Iuéi dang tuyén song song, két hop dang 1é quat, véi khodng
céch gitra cac tuyén khoan 50 - 60 m, céng trinh khoan trén tuyén 25 - 30 m, cac céng trinh trén mét

(héo, giéng) cach nhau 25 - 30 m.

Tir khoa: ddc diém quéng héa, mang Iwéi thdm do urani Khe Hoa - Khe Cao.

1. DAT VAN BE

Khu vwc Khe Hoa - Khe Cao ndi riéng va bén
trling Nong Son, tinh Quang Nam néi chung duoc
hinh thanh trong lich st hoat déng kién tao lau dai
va phtrc tap. Lich st hoat ddng kién tao dia chét lau
dai da kéo theo qua trinh sinh khoang trong vung
trling Nong Son kha phong phu, trong dé c6 khoang
san urani phan bd trong cac da trAm tich Mesozoi
[13]. Trong th&i gian qua, céng tac nghién ctru urani
& nwée ta chi yéu tap trung nham giai quyét vé diéu
kién dia chét - kién tao, dac diém thanh phan vat
chéat, mdi trwdng tram tich, diéu kién hoa ly thanh
tao quang urani trong cat két triing Néng Son [1,
2, 3,4, 5, 6]. Céng tac tham do quang urani cua
nwéc ta con nhiéu han ché; gay kho khan trong viéc

str dung phwong phap déi sanh hoac phwong phap
twong tw dé lwa chon hé théng tham do va phuwong
phap tinh trir lwgng cho loai hinh khoang san dac
biét nay. Do do, d& gép phan nang cao hiéu qua va
dd tin cay cua cong tac tham do quang urani trén
lanh thd Viét Nam (phan déat lién), thi viéc nghién
clvu vé dac diém quang hda, lam co s& xac dinh
nhém mé va mang lwdi tham do la rat can thiét.
Bai bao gioi thiéu két qua nghién ctiu déc diém vé
quang héa, xac lap nhém mé va mang lwéi tham do
quéng urani trong cat két trén co sé téng hop, xt ly
tai liéu dia chat - khoang san thu nhan dworc trong
céc giai doan diéu tra danh gia quang urani khu vuc
Khe Hoa - Khe Cao thudc vung tring Néng Son,
tinh Quang Nam [17, 18].
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2. NOI DUNG NGHIEN CcUlU

2.1. Khai quat vé déi twong nghién ciru

2.1.1. Bc diém dia chét

Khu vwc Khe Hoa - Khe Cao nam trong binh
dd céu trac chung cta vung Néng Son, Quéng
Nam, thudc phia Déng khdi nang Thanh My va ria
Tay cta nép 16m Tho Lam (Hinh H.1) [17, 18]. Vé
tdng thé, khu virc nghién ciru dwoc cdu thanh chi
yéu l1a cac tram tich hé tang An Diém, bao gém
2 phan hé tang: phan hé tang dwéi (T3n ad1),
gdm 03 tap véi thanh phan chi yéu |a san két
da khoang acko, cat két hat thé chra san, xen
cac thau kinh acgilit, sét bot két acko mau tim gu;
phan hé tang trén (T3n ad2) v&i thanh phan chi
yéu 1a cat két hat trung dén thd mau xam sang,
xen cac I&p cat két hat nhd, bot két mau xam den,
cac thau kinh sét than [17, 18]. P4 cd cu tric
don nghiéng, cdm vé Béng - Bong Béc (70+100°),
goc cam thoai (7+15°), trén d6 phat trién mot sé
nép udn nhé hodc nép odn. Trong khu vuc phat
trién 2 hé théng dut gay la hé thdng dut gay
hwéng Tay Béc - Dong Nam va hé théng dut gay
hwéng Dong Béc - Tay Nam, cw ly dich chuyén 2
bén canh khéng I&n.

2.2.2. Pic diém dja chét cdc than quing
urani

Quang hoa urani phan bé trong cac da cat két
hat nhé dén trung binh, it hon la bot két, san cudi
két mau xam, xam den va cac da mau tim loang
16 thudc tap 1 va tap 3 clia hé tang An Biém (T,n-r
ad). Két qua diéu tra danh gia [17, 18]. da xac dinh
dwoc 4 than quang:

Than quang 1, phan bd & phan trén tap 1 cla
phan hé tang dwéi, hé tang An Diém (T,n-r ad,").
Pa chira quang 1a cat két hat trung mau xam, xi
mang giau carbonat. Ham lwgng ham lwgng U3O8
bién d6i ttr 0,01 - 1,14%, chiéu day tir 1,5 -3 m.

Than quang 2, phan bd & phan dwéi cia tap 3
thudéc phan hé tang dwdi, hé tang An Biém (T n-r
ad?®). ba chira quang la cat két hat nhé mau xam.
Ham lwgng U,O, bién dbi tir 0,01 - 0,428% U,0,,
chiéu day tir 0,6 - 4,2 m.

Than quéng 3, trén binh d6, duong 16 than
quang gan song song v6&i than quang 2. D4 chira
quang urani chi yéu |a cat két hat nhd mau xam.
Ham Iwgng U,O, trung binh thap, gém cac 6, thau
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kinh t 0,01 - 1,710%, bé day than quang tir 0,8 -
4.5 m.

Than quang 4, la than quang urani c6 trién vong
nhét trong khu vwe nghién ctu, 16 trén mét & ca 02
bén canh cta nép 16m Khe Cao (Hinh H.1, H.2).
D& chira quang 1a cat két hat nhd mau xam, ham
lwgng U,O, tir 0,01 - 0,678%, bé day tir 1,0-6,6 m.

Day la doi twong nghién ctru chinh gidi thiéu
trong bai bao nay.

2.2.3. Thanh phan khodng vét quing

Quang nguyén sinh: 1ap day cac 16 héng, khe nirt
trong da, cAu tao dang két hach xam tam va déi khi
c6 cAu tao dang xtilolit. K&t qua phan tich mau thach
hoc, khoang twéng [17, 18]. cho thdy cac khoang vat
urani nguyén sinh thuwéng gdm nasturan, nasturan
ngam nwéc va cofinit, cé mau den, den nau, thuwdng
cdng sinh v&i chlorit va pyrit vi tinh. Diéu dé c6 thé
nhan dinh sy hinh thanh cac khoang vat urani xay
ra trong diéu kién méi truong khiv.

Quang thir sinh: mau nau phét vang, phd bién
cAu tao xtiloit trén tan dw cla cAu tao phan tan
hodc két hach. Khoang twéng cho thay cac khoang
vat urani th& sinh gém autunit- metaautunit,
metauranoxiaxit, uranophane di cung gotit,
hydrogtit [17, 18]. Cac khoang vat urani th& sinh
la cac san pham bién dbi ctia cac khoang vat urani
nguyén sinh.

Cac khoang véat di cung la nhirng khoang vat
tai sinh trong d&i quang hoa urani (ca trong quang
phong hoé 1an quéng chuwa bi phong hod), sy hinh
thanh cla chang lién quan kha kha chat ché voi
qua trinh thanh oxy hoa khtr. Cac khoang vat di
cuing c6 thé dwoc thanh tao trwdc quéng, cung tao
quang va céa sau quang.

2.3. Phwong phap nghién ctru

Ngay nay, phwong phap mé hinh héa cac thong
sb dia chét than quang dwdi dang cac md hinh
toan &ng dung trong dia chat (phwong phap toan
dia chét) la moét phwong phap tién quyét va khoéng
thé thiéu trong x( ly tai liéu, xac 1ap nhém mé va
mang lwéi tham do. Trong bai bao, tac gia sir dung
phdi hop phwong phap dia chat truyén théng véi
phwong phap toan théng k&, két hop phan tich
ham c4u trdc (ham Variogram) dé luan gidi nhém
mé va xac lap mang lwdi tham do hop ly cho kiéu
quéng urani trong cat két triing Néng Son.
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- Phuwong phéap téng hop, xt ly tai liéu: cong
tac tbng hop va x ly tai liéu dwoc ap dung
trwdc tién. Thu thap, tham khao cac két qua
nghién cu cla cac nha dia chat nwdc ngoai
thwe hién trén cac mé urani & mot sé nwdc trén
thé gidi, 1a co s& dé xac dinh ndi dung nghién

clru, tlr 6 dé luan giai két qua diéu tra danh gia
da thwe.

Noi dung gdm thu thap, x& ly, phan tich, tng
hop cac dang tai liéu vé dia chéat - khoang san
urani; dac diém thach hoc, cu tao da vay quanh
va quang.

BAN PO PIA CHAT VA KHOANG SAN

VNG KHE HOA - KHE CA0, DA NANG

H.1. Ban dd dia chat khoang san khu Khe Hoa — Khe Cao, tinh Quang Nam thu tirty 1é 1: 10.000 [17, 18].

L MAT CAT BIA CHAT TUYEN 0

KHU VUC KHE HOA - KHE CAO. TY LE 1:10.000

1884 Chdbu

H.2. Mt cat dia chat khu Khe Hoa — Khe Cao, tinh Quang Nam thu tir ty 1& 1:1000 [17, 18].

DPay la co s& ban dau dinh hwdng xay dwng
cac mét cat dia chat va dinh hwéng lwa chon cac
phwong phap nghién ciru, phan tich nhadm giai
quyét cac ndi dung dat ra.

- Phwong phap théng ké: Phuong phap théng
ké mot chiéu dwoc st dung dé xt ly tai liéu, tinh
toan cac dac trung thdng ké cuia théng sé dia chat
than quang. Dwa vao md hinh phan bé théng ké

dé xac dinh cac thoéng sb trung binh, phwong sai
va hé sb bién thién (X, o2, V%) dac trung cho tap
mau nghién clru; day 1a mot trong sb tiéu chuan
co ban dwoc str dung dé xac lap nhém mé tham
dod khoang san ran. Phwong phap théng ké hai
chiéu dwoc s dung dé& xac dinh mdi quan hé
twong quan gira cac thdng sb nghién ctru. Trong
bai bao, phwong phap dwoc st dung dé xac dinh
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mdi quan hé twong quan cap gilka ham lwgng cac
nguyén té theo két qué phan tich héa nhém. Noi
dung phuong phap théng ké duwoc dé cap trong
cac cong trinh [7, 8, 12, 15, 19, 22].

- Phwong phap phan tich ham c4u truc: Puwoc
st dung dé danh gia dac tinh bién déi khong
gian ctia théng sb nghién ciru; ly thuyét toan co
ban dwoc s dung 1a “ly thuyét bién sé vung”.
Bién s6 d6 dwoc xem la bién ddi lién tuc, diéu
hoa tr cong trinh thdm do nay dén coéng trinh
thadm do khac. Gia tri tai mot diém quan sat nao

Var‘Z(xl) — Z(xZ)

= 27/‘2()(1) —Z()

Trong d6: D - tap hop con cb dinh trong khéng
gian m chiéu; 2y[Z(x,) - Z(x,)] |a ham cta sb gia
Z(x1) - Z(x2) va dugc G. Matheron goi 1a biéu
dd phwong sai hay Variogram hodc ham céu

y(h) = %E[Z(x) _Z(x+h)]2

hay 7(h)= %D[Z(x) - Z(x+h)]

vOi moi X1, xoeD

doé co lién quan dén gia tri tbng cac diém khac
phan bbé cach nhau mot khodng cach nhéat dinh
(h). Nhirtng diém quan sat & khodng cach xa it
anh hwéng hon so véi nhivng diém cé khoang
cach gan. Mat khac, trong thuc té con xay ra
hién twong 1a méc d6 anh huwédng cta cac diém
quan sat phu thudéc vao hwdng quan sat. Nhw
vay, m&rc dd phu thudc gitva cac diém quan sat
phan bé trén mot khodng cach hi va theo mot
hwéng xac dinh nao dé dwoc phan anh bang mé
men twong quan theo cong thirc:

(1)

trac (structural function) [7, 9, 10, 22, 23, 24].
Variogram y(h) dwgc dinh nghia nhw [a mét nira
ky vong toan cla bién ngau nhién va xac dinh
theo cbéng thwrc:

()

©)

Variogram thyc nghiém dwgc xac dinh theo cong thiee [5, 6, 9, 11, 13, 14]:

~ 1 N(h) ,
v(h)= N Zl [Z(x) - Z(Hh)]

Trong d6: N(h) - sb lwong cap diém tinh toan &
moi bu’('yc’; Z,Z,.h)lagiatr clia théng sb nghién
clru tai diem x va x + h cach nhau mét doan h, theo
moét hwdng xac dinh.

Sau khi xac dinh dwoc cac y(h) thwc nghiém,
tién hanh mé hinh hoa vé mé hinh ly thuyét dé khai
thac md hinh nhdm danh gia vé tinh bién déi, tinh
dang huéng, di huwéng cla quing hoa, luan giai
mang lwéi bé tri cong trinh tham do.

- Tin &ng dung: Ung dung phdn mém Surpac
dé phan tich, thiét l1ap cac mé hinh Variogram
trén co s& ng dung ctia phan mém duwoc phat
trién bdi tdp doan Gemcom cua Australia, da
va dang st dung hon 20 nwéc trén thé gidi [11,
12]. Trong bai bao, tac gid da khai thac, st dung
moduls thiét k&, thanh 1ap va quan trj co di liéu
dia chat - khoang san va moduls mé hinh hoa
dia chéat than quang dé thiét lap cac Variogram,
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(4)

la co s& danh gia dac tinh bién héa khéng gian
cla cac théng sé chidu day, ham lwgng urani
trong cac than quang va lwa chon mang luéi bd
tri cdng trinh tham do.

4. KET QUA VA THAO LUAN
4.1. Pac diém quang héa

4.1.1. Bdc diém bién déi cua céc théng sé dia
chat céng nghiép

Két qua tinh toan cac tham sb dac trung thdng
ké cla cac thong sb dia chat cong nghiép cho cac
th&n quang urani khu viec Khe Hoa — Khe Cao trinh
bay trong Bang 1.

T Bang 1 rat ra mot sb nhan xét sau:

- Ham lwgng urani trong cac than quang urani
trung binh tlr 0,027% dén 0,073% va phan b thuéc
loai khéng déng déu dén dac biét khong dong déu
(Vc = 86,3% dén > 150%).
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Bang 1. Téng hop két qua tinh toan cac tham sd dac trung thong ké ham lugng cac than quang urani khu mé Khe Hoa - Khe Cao

Than quing Hé so6 bién thién (%)

Ham lwong U,0, (%)

Min Max Trung binh
2 0,010 0,428 0,073 118,1
0,010 1,710 0,027 86,3
4 0,010 0,678 0,060 160,2

Két qua xac dinh hé sé tvong quan cap (R,,) gitra cac nguyén t6 theo tai liéu phan tich mau héa nhom
tbng hop trong Bang 2 [17].

Bang 2. Ham lugng trung binh cac nguyén té theo tai liéu phan tich hoa nhém khu mé Khe Hoa - Khe Cao

uo, Vv Mn Ti Co Ni Cr Sn Cu Ag Ph Ga Be Y Yb
u,0, | 1.00 | 0.657 | 0.023 | -0.132 | -0.006 | 0.020 | -0.114 | -0.017 | -0.010 | 0.163 | 0.459 | 0.025 | 0.232 |-0.019 | 0.018
v 1.00 | -0.003 | 0.010 | -0.037 | 0.112 | 0.032 | -0.018 | -0.007 | 0.150 | 0.496 | 0.011 | 0.070 | -0.010 | -0.013
Mn 1.00 | 0.131 | 0.692 | 0.412 | 0.224 | -0.47 | -0.002 | 0.132 | 0.258 | 0.210 | 0.036 | 0.156 | 0.206
Ti 1.00 | 0.145 | 0.094 | 0.450 | -0.66 | 0.007 | 0.007 | 0.102 | 0.101 | 0.117 | 0.099 | -0.016
Co 1.00 | 0.388 | 0.246 | -0.029 | 0.002 | 0.100 | 0.168 | 0.214 | -0.089 | 0.209 | 0.219
Ni 1.00 | 0.386 | 0.045 | 0.097 | 0.161 | 0.251 | 0.487 | 0.061 | 0.196 | 0.174
Cr 1.00 | -0.164 | -0.010 | 0.096 | 0.061 | 0.645 | 0.025 | 0.094 | 0.085
Sn 1.00 | 0.049 | 0.050 | 0.072 | 0.050 | 0.216 | 0.102 | -0.017
Cu 1.00 | -0.005 | 0.013 | -0.016 | 0.016 | 0.095 | 0.022
Ag 1.00 | 0.189 | 0.204 | 0.054 | 0.071 | 0.086
Pb 1.00 | 0174 | 0177 | 0.012 | -0.006
Ga 1.00 | 0.084 | 0.121 | 0.164
Be 1.00 | 0.130 | 0.163
Y 1.00 | 0.545
Yb 1.00
Ghi chi: Dau . trong bang la d4u thap phan

Tw Bang 2 cho thay c6 3 tb hop cac nguyén td
phan bd trong cac than qudng urani c6 quan hé
kha chat ché véi nhau, dé la:

- T6 hop cac nguyén t6 U, V va Pb cé quan hé
twong quan thuan kha chat ché véi nhau (RXY tw
0,46 - 0,66). Day la té hop cac nguyén tb cé y nghia
trong tim kiém urani bang phwong phép dia héa;

- T6 hop cac nguyén t6 Mn, Co, Ni, Cr, Ti c6
quan hé kha chat ché v&i nhau. Bay la cac nguyén
t6 phan bd chu yéu trong cac da chiva quang urani
trong khu vwc nghién ctru;

-Y c6 quan hé kha chat ché vé&i Yb va hadu nhw
khong c6 méi quan hé véi cac nguyén té khac.
4.1.2. Pac diém cdc than quang
Quaéng urani thwong tap trung trong phan mau
xam tiép giap véi d&i mau dé tim hodc nam & cac
b, khdi mau xam trong déi loang 16. Trong d&i mau
tim hau nhw khéng gap quang hodc chi ton tai
dang cac 6 khoang vat thr sinh. Viéc phan dinh
cac twéng oxy hoa va twéng khtr chi yéu dwa trén
co s& mau séc cla xi mang gan két. Mau xam la
twéng khir, mau nau, gu, dd la twdng oxy hoa.
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Trong phan I&n cac 16 khoan, khoang hoa urani
ton tai v&i ham lwgng khac nhau & nhivng do sau
khac nhau thudc cac da tram tich bi khir, gan ranh
gioi v&i cac da bi oxy hoa. Kiéu quy luat phan b
khoang hod urani nhw vay ca trén mét cat Ian trén
binh d6 phu hop véi loai khoang hod lién quan t&i
mat phan gi&i oxy hoa khir [17, 18]. Quang urani
céng nghiép phan bé tao thanh chudi thau kinh
va duoec lién két voi nhau trong mét Iop da chwa
quang nhét dinh. D6 1a cac 1&p da cat két acko hat
nhd, trung binh dén thd, mau xam, xam den giau
vat chat hivu co. Cac than quang urani trong khu
vwc Khe Hoa - Khe Cao dwgc hinh thanh do hai
qua trinh ké thiva nhau, qua trinh thir nhat xay ra
trong giai doan thanh da va qua trinh th& hai xay
ra sau qua trinh thanh da, nhwng qua trinh th hai
dong vai tro quan trong hon. Quang urani tap trung
chu yéu tai ranh gi&i déi oxy héa khir, nghiéng vé
phia khir [1]. Chiéu day, ham lwong urani trong cac
than quang cé quy luat chung 1a bién déi chiéu day,
ham lwong than quang cong nghiép bién ddi nhay
vot, gian doan va khéng rd quy luat [19].

Két qua diéu tra danh gia da xac dinh va khoanh
ndi dwoc 04 than quéng, theo thiy tw tir trén xubng
la TQ4, TQ3, TQ2 va TQ1.

Trong dé than quang 4 c6 quy mé 1&n va chéat
lwong toét nhat, dong thoi cé nhiéu coéng trinh
(hao, giéng, khoan) khéng ché than quang. Do
do, than quang 04 dwoc lwa chon nghién cu
chi tiét, lam co s& xac dinh mang lwdi thdm do
cho cac than quang urani khu vec Khe Hoa -
Khe Cao.

4.2. Xac lap nhém mé va mang lwéi tham do
quang urani khu viec Khe Hoa - Khe Cao

4.2.1. Xac lap nhém mo tham do

Theo [20] dé xac lap nhém md thdm do can dya
vao cac yéu t6 co ban sau:

- Mtrc d6 phirc tap vé cau tric mo;

- Mirc d6 phirc tap vé hinh thai - cau tric than
quang;

- Sy phan bd thanh phan chinh trong than
quang, chiéu day va mirc do bién dbi vé chiéu day
than quang;

- Quy mé than quang, thé nam va sy bién dbi vé
thé ndm cla cac than quang.

Tdng hop tai liéu tir cac cong trinh trwdc, cac
yéu t6 co ban dwoc sir dung d& xac lap nhém md
thdm do urani trong cat két Khe Hoa - Khe Cao
tdbng hop & Bang 3.

Bang 3. Cac co ban st dung dé xac lap nhom mo tham do urani khu vuc Khe Hoa - Khe Cao

Cau truc dia chat mé va hinh thai -

Cau trac than quing

Quy mé mo, kich thwée than quang va
murc d6 6n dinh vé ham lwong quing

- Quy mé mé thudc loai nhé dén trung binh.

- Céc théu kinh quang cong nghiép c6 kich
thwéc nhd, kéo dai theo dwong phuwong
t 30 m dén trén 60 m; bé day than quang
thay déi tv 1,0 m dén 6,6 m.

- Ham Iwgng urani trong cac than quang urani
trung binh tlr 0,027% dén 0,073% va phan bd
thuoc loai khéng dong déu dén dic biét khong
dong déu (Ve = 86,0% dén > 150%).

- Céu truc dang don nghiéng, thé nam chung ctia cac da
cdm vé Pong Nam va chuyén dan sang Doéng Bac- Béc
(70+100°), géc cam thoai (7+15°). CAu tric chung dang nép
udn thir cAp phat trién trén canh cta 16m Tho Lam,. Cac
than quéng urani ¢ dang via (16p), thau kinh, chudi thau
kinh ndm gia chinh hop véi da vay quanh.

- Ranh gi¢i than quang va da vay quanh khong rd rang,
chi xac dinh bang két qua phan tich hoa.

- C4u tric néi bd than quang kha phrc tap, xen kep céc Iop da
khéng quang.

- Céac than quéng phan b khéng lién tuc, bién déi khéng rd
quy luat.

Déi sanh két qua trong bang 3 vé&i cac tiéu
chuén phan chia nhém mé thdm do theo Théng
tw s6 60/2017/TT-BTNMT ngay 08 thang 12 nam
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mé urani Pa Lira - Pa Rdng xép vao nhém mé
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4.2.2. Xdc Iap mang Iwéi bé tri céng trinh
tham do

Hién c6 nhiéu phwong phap toan dia chat khac
nhau dwoc cac nha dia chat thdm do s dung dé
danh gia, xac dinh mang lwéi tham do khoang
san. Trong bai bao nay, tac gid st dung phwong
phap ham céu tric Variogram dé danh gia dac
tinh hay tinh di hwéng cda khoang san (dac tinh
quan trong trong viéc xac dinh mang lwdi tham
do khoang san). Day la phwong phap hién dai dé

xac 1ap mang lwdi bé tri cong trinh tham do va lua
chon kich thwéc vi khéi tinh triv lwong urani theo
phwong phap Kreigin.

* Thiét lap co s& diF liéu

D@ lieu dau vao duwoc xay dwng dudi dang file
Excel khai bdo cac thanh phan lién quan téi méi
gia tri diém mau (toa do X,Y,Z), gdm ham lwong
urani va chiéu day vi tri cat than quang twong (ng.
Trong Bang 4, trich dan minh hoa mét doan tap div
liéu diu vao duéi dang file Excel.

Bang 4. Thiét Iap dit liéu dau vao dudi dang file Excel

STT Tén 6 khoan Y (m) Chiéu day (m) Ham lwong U.0, (%)
1 LK4 1743736.611 808658.765 5 0.1921
2 LK5 1743620.934 808154.789 4.9 0.0235
3 LK15 1743821.195 809081.069 4 0.0433
4 LK26 1743261.331 807751.088 4.4 0.0330
5) LK31 1743392.603 807992.609 3 0.0912
6 LK30 1743065.81 807418.318 1.6 0.2085
7 LK29 1743836.81 808806.318 1 0.2300
8 G5 1743636.611 808708.765 1 0.0110
9 G35 1743061.331 807851.088 5.9 0.0503
10 G9 1743220.934 808254.789 7 0.0145

Ghi chu: DAu . trong bang |a du thap phan

* Xéc 1ap ham céu tric

M6 hinh Variogram dwoc khdo sat bang phAm mém Surpac theo cac buéc sau (Hinh H.3):
- Xé&c dinh phuong vi hwéng dbc quing hoa (dip direction);

- Géc déc than quang (plane dip);

- Gia sb géc (angular increment);

- Goc quét (spread); budc khdo sat (lag);

- Chiéu dai téi thiéu tuyén khao sat (maximum distance).

Buwic khio sdt:h = n*lag
~— Gi#i han chénh léch
e g Phuwong vi (50°. 95°, 140°, 1859)

Goc quét 3 o
(0=22,5) /,% Miu dwgec sit dung dé tinh toan y(h)

Gia s6 bwéc khio sit = lag/2

H.3. Cac yéu td phuong vi, goc quét, budc khdo sat, goc gidi han d€ khao sat Variogram

CONG NGHIEP MO, SO 1 - 2024 [JEEl



=
7T\ PIA COHOC, PIA TIN HOC, DIA CHAT, TRAC DIA NGHIEN CU'U VA TRAO DOI

Duw6i day trich dan két qua tinh toan y(h) thwe nghiém va mé hinh héa theo 2 hwéng co ban (10°, 100°)
ddi v&i chiéu day va ham lwong U,O, clia than quang 4 (Hinh H.4, H.5, H.6, H.7, va Bang 5, 6)

2:0 N\ jz /N

15 / \/“\ s / \/-\ /]
1.0 /,/ 10 // S
os | / 0:5 [ 7
o L i

0.0
0 25 50 75 100 125 150 175 200 0 75 50 75 100 125 150 175 200

H.4. Variogram chiéu day theo hudng 100 H.5. Variogram ham lugng U,0, theo hudng 100

25 2.5
TN
2.0 2.0
\-—-—"’.—. /

15 1.5 /

1.0 N :

05 0.5 ///

0.0 0.0 :

0 50 100 150 200 250 0 50 100 150 200 250
H.6. Variogram chiéu day theo huéng 100° H.7.Variogram ham lugng U,0, theo huéng 10°

Ghi chu: Trén cac Hinh H.4, H.5, H.6 va H.77, duong ziczdc duong Variogram thuc nghiém, duong
tron la duwong Variogram mé hinh hoa theo mé hinh céu.

Cac két khao sat y(h) thwe nghiém va mé hinh héa (ly thuyét) theo ham lwong clia than quang 4 tong
hop trong Bang 5.

Béang 5. Bang tong hop két qua khao sat Variogram theo chiéu day ciia than quang 4
Théng sé dic trwng cua y(h)

Kich

Hwéng . .
Hiéu Tran (ké ca thwéc Mb hinh

khao sat
(do) trng tw hiéu ting twy  déi anh
! sinh sinh) hwéng

L)

Khi |h|= Co + C *(1.5 *h/a - 0.5 *(h/a)?) ;
10 0.099 0.804 46 khi |h|
Co= 0.099 C= 0.804 a=46.0

Khi |h|= Co + C *(1.5 *h/a - 0.5 *(h/a)?);
100 0.01 0.858 91.3 khi |h|
Co=0.010 C= 0.858 a=91.3
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Bang 6. Bang tdng hgp két qua khao sat Variogram theo ham lugng U308 ciia than quéang 4

Théng sé dac trweng cuaa y(h)

Hwéng
khao sat
(d6)

Kich thwéc
déi anh

Hiéu Tran (ké ca
trng tw  hiéu rng tw

M6 hinh

sinh sinh) hwéng (m)
Khi |h|= Co + C *(1.5 *h/a - 0.5 *(h/a)?);
10 0.061 0.678 45 khi |h|
Co= 0.061 C= 0.678 a=45.0
Khi |h|= Co + C *(1.5 *h/a - 0.5 *(h/a)?);
100 0.066 0.881 90 khi |h|
Co= 0.066 C= 0.881 a=90.0
Ghi chu: DAu . trong bang la du thap phan

Phan tich cac d6 thi ham Variogram y(h) xac
dinh kich thuwéc ddi anh huéng (Bang 5) thong sb
chiéu day than quang theo huéng déc (hwdng khao
sat 10°) la 45 m, theo dwdng phuwong (hwdng khao
sat 100°) 14 91,3 m, chi sb di hwéng | = 2,03. Kich
thwéc doi anh hwdng cia ham lwgng U,O, theo
hwéng déc dbc 1a 45 m va theo duwdng phwong la
90 m, v&i chi s6 di huwéng la 2,00. Két qua khao sat
cho thdy sy bién dbi ciia ham lwong twong dong
v&i sw bién dbi clia chiéu day than quang. V&i dac
tinh di huwéng nay, dé Iwa chon mang lw¢i tham do,
tét nhat 4p dung mang luéi dang tuyén song song,
véi phwong vi tuyén tring phwong vi hwéng déc

cla than quéng va khoadng céach tuyén gap 2 lan
khodng cach cong trinh trén tuyén.

* Lwra chon mang lwdi tham do

Trén co sé& phan tich dac diém dia chat va mirc
do bién ddi cac thong sb dia chat than quéng khu
mo Khe Hoa - Khe Cao thuéc nhém mé tham do lll.
V&i nhém mé I, yéu ciu thdm do phuc vu lap dw
an dau tw khai thac mé (nghién clru kha thi) phai
dat dworc trir lwong cap 122 (tri lwong tin cay).

Trén co s& khdo sat Variogram theo ham lwong
cla than quéng 4, tac gid d& xuat mang lwéi dinh
hwéng bd tri cdng trinh tham do quang urani trong
céat két khu mé Khe Hoa - Khe Cao nhw Béng 6.

Bang 6. Mang ludi dinh hudng cac cong trinh tham do

Nhém mé Loai hinh

Trir lwong cap 122

Tai nguyén céap 333

thim do cong trinh  Theo dwong Theo huéng Theo dwong  Theo huéng
tham do phwong (m) déc (m) phwong (m) déc (m)
T Khoan 50 - 60 25-30 100 - 120 50 - 60
Khai dao 25-30 50 - 60

Khi tién hanh cong tac thdm do can phai cé khoi
lwong cong trinh dw phong tir 10 dén 15% tdng
khéi lwong dy kién cho toan dé an tham do. Céac
cong trinh dy phong chi yéu tap trung & pham vi
than quang bi vat nhon dot ngdt, hoac trong pham
vi than quéng cé hinh thai - cAu trdc phirc tap.

4.2.3. Céc yéu cau co ban déi véi giai doan
tham do phat trién moé

Déi voi cbng tac tham do phuc vu 18p dy an dau
tw khai thac mé, hay tham do phat trién mo, can
tap trung giadi quyét cac nhiém vu sau:

- Lwa chon dién tich thdm do dé tinh trir lwong cap
122: Can Iwa chon cac dién tich co trién vong cong
nghiép da dwoc khoanh dinh qua tai liéu diéu tra danh
gia ty 1& 1: 10.000 ho&c 1: 5.000, dién tich phan bé cac
than quang cé quy mé va chét lwong quang urani phai
dap (rng yéu cau chi tiéu tinh trir lwong tam thoi;

- V& mang lwdi tham do: dbi véi cac khoi tri
lwong cap 122 can bdo dam mang lwdi khoan
50 - 60 m theo dwong phwong va 25 - 30 m theo
hwéng déc; cac cong trinh khéng ché dau 16 via
trong khoang 25 - 30 m.
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5. KET LUAN

» Trong khu vyc Khe Hoa - Khe Cao, quang
hoéa urani phan bé chd yéu & phan ven ria 2 bén
canh nép I18m, trong cac tap, |&6p da cat két arko,
cat két dang arko, cat két grauvac, cat két dang
grauvac xen l&p méng san két va bot két mau xam,
xam tim loang |16 thuéc phan hé tang An Diém duwéi;

» Cac than quang urani céng nghiép c6 dang
via (16p), thau kinh hoac chudi thau kinh nam gia
chinh hgp v&i da vay quanh. Ranh gi¢i than quang
va da vay quanh khéng ré rang. V& co ban, quy
luat bién ddi chiéu day va ham lwong quéng urani
trong khu nghién ctru thudc loai bién ddi nhay vot,
gian doan va khoéng r6 quy luat;

> Céac than quang c6 quy md nhd dén trung
binh; bé day than quang thay ddi tr 1,0m dén 6,6m.
Ham lwgng urani trong cac than quang urani trung

TAI LIEU THAM KHAO

binh ttr 0,027% dén 0,073% va phan bé thudc loai
khong ddng déu dén rdac biét khong déng déu (Ve
= 86,0% dén > 150%). Cac than quang cé hinh thai
cAu tric thudc nhém twong dbi phire tap, trong than
quang co xen kep cac lop kep khéng quang lam
phtrc tap thém cAu tric ndi bd than quing. Két qua
khao sat cho thay sw bién déi clia ham lwong twong
ddng véi sw bién dbi clia chiéu day than quang:

» Khu vyc nghién clru cé mirc dé phwre tap
thuéc nhém mo tham do lll. V&i nhdm mé 1ll, yéu
cau thdm do phuc vu lap dy an dau tw khai thac mé
phai dat dwoc triv lwong cap 122. Dé thdm do dat
trir lwong cap 122, mang luéi bé tri tuyén thi cong
cong trinh khai dao 1a 25 m-30 m; dbi véi cong
trinh khoan, mang lwéi b tri tuyén cach tuyén Ia
50 m - 60 m va cdng trinh khoan trén tuyén 25 m-
30m.Q
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LOI CAM ON
Noi dung bai bao dwa trén co sé tai liéu thu nhan dwoc trong qua trinh thwe hién Dé an diéu tra, danh
gia quéng urani khu vuc Khe Hoa — Khe Cao, tinh Quéng Nam do Lién doan Dia chét Xa - Hiém cha tri.

MINERALIZATION CHARACTERISTICS AND URANIUM EXPLORATION NETWORK
OF KHE HOA - KHE CAO AREA, QUANG NAM PROVINCE

Tran Le Chau, Nguyen Truong Giang

Department of Mineral Resources of Vietnam

Nguyen Phuong, Le Quyet Tam
Federation of Geological Associations

ABSTRACT

According to the investigation and assessment results of the Federation of Radiation and Rare
Geology, the Khe Hoa - Khe Cao area is an area with industrial prospects for uranium ore in sandstones,
which needs investment in exploration and mine development. Therefore, research to contribute to
clarifying mineralization characteristics and orienting the uranium exploration network in the Khe Hoa -
Khe Cao area is necessary. This article infroduces some new research results based on the combination
of traditional geological methods and statistical methods, combining structural function analysis. The
research results achieved are as follows:

The uranium ore bodies in the area have a relatively complex structure, the ore bodies are seam-
shaped, the lens seams are pseudo-congruent with the surrounding rocks, and the angle of insertion is
gentle; The scale of ore bodies is small to medium.
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The average uranium content in ore bodies ranges from 0.027% to 0.073%, distributed unevenly to
very unevenly (Vc = 86.0% to > 100%), belonging to the poor ore category.

Based on the level of difficulty in exploration work, the research area is classified as exploration mine
group I, requiring exploration to establish mining investment projects to reach level 122 reserves.

To explore to meet the requirements for calculating reserves at level 122 for uranium ore bodies in the
Khe Hoa - Khe Cao area, it is most reasonable to use a network of parallel lines, combined with odd fans,
with distances between drilling holes lines drilling: 50 - 60 m, drilling works on the route line: 25 - 30 m,
surface works (trenches, wells): 25 - 30 m apart.

Keywords: mineralization characteristics, exploration network uranium in Khe Hoa - Khe Cao area
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