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Abstract: This research shows the results of establishing a mine group and a uranium ore
exploration network in Nong Son depression sandstone, Quang Nam province based on the results
of exploration of uranium ore bodies in the Pa Lua - Pa Rong area. Some main findings include:
i) The uranium content in most industrial ore bodies can be attributed to a lognormal distribution
function. The ore bodies (two main ore bodies are referred to as TQ1 and TQ2) have an average
uranium concentration from 0,032% to 0,054% U308 with high variations (with the amount of
variation in content (\Vc) greater than 100%). The average thickness of the ore bodies is from 2,30
meters to 2,35 meters. The thickness variation coefficient (Vm) varies from 89,4% to 100,3%,
indicating the unstable to very unstable type of ore body; and ii) Uranium mines in sandstones of
the Pa Lua - Pa Rong type, Nong Son basin mainly belong to exploration mine group I11. The most
reasonable exploration approach is to use a parallel and fan-shaped network. To calculate the
reserves, the distance between drilling routes is set at 50 to 60 meters. To determine the road and
pavement, wet set the drilling routes to be 25 to 30 meters apart from each other. This exploration
network can be applied to other sandstone mines in the Nong Son basin with similar characteristics
to the Pa Lua - Pa Rong mine.
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Xac 1ap nhdm mo va mang ludi tham do quang urani
trong cat két khu vuc Pa Lira - Pa Rong, triing Nong Son
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Tém tit: Bai bio gi6i thiéu két qua xac 1ap nhoém moé va mang ludi thim do quing urani trong cat
két triing Nong Son, tinh Quang Nam trén co s& két qua tham do cac than quing urani khu vyc Pa
Lira - Pa Rong; két qua nhu sau: i) Ham lugng urani trong hau hét cac than quing cong nghiép co
thé quy nap vé ham phan b loga chuan. Céc than quang (02 than quing chinh Ia than quing TQ1
va TQ2) c6 ham luong trung binh tir 0,032% dén 0,054% U30g, hé s6 bién thién ham luong (V) 16n
hon 100% thudc loai rit khong dong déu; chiéu day trung binh tir 2,30 m dén 2,35 m, hé s6 bién
thién chiéu day (Vm) thay doi tir 89,4% dén 100,3% thudc loai khong on dinh dén rét khong 6n dinh;
va ii) Cac mo urani trong cat két kiéu Pa Lira - Pa Rong, tring Nong Son chu yéu thuéc nhom mo
tham do III. Hop ly nhat 1a st dung mang lu6i dang tuyén song song va hinh ré quat. Dé tinh trir
lwong trir lugng yéu cau khoang cach giita cac tuyén khoan 1a 50 - 60 m, cac cong trinh trén tuyén
cach nhau 25 - 30 m. Mang ludi tham do nay c6 thé 4p dung cho cac mo cat két khac trong triing
Noéng Son ¢é dic diém tuong ty mo Pa Lira - Pa Rong.

Tur khoa: Nhom mo, mang ludi tham do, mang ludi song song va hinh ré quat.

1. Mé dau

Triing Nong Son c6 céu trac dia chit, thanh
phan thach hoc, tudi va méi truong thanh tao hét
sirc phtrc tap. Lich sir hoat dong kién tao dia chat
lau dai trong Mezozoi da kéo theo qua trinh sinh
khoang ndi sinh va ngoai sinh phong pht va da
dang. Khoang san urani da dugc phat hién tai
nhiéu khu vuc khac nhau trén 1anh thd Viét Nam
[1]. Pic diém quing hod urani trong cc ving
khac nhau c6 nhiing déac diém khéc nhau va dugc
chia thanh 6 vung sinh khoang khéac nhau [2].
Trong d6, quing hoa urani trong cac tram tich

" Téc gia lién hé.
Dia chi email: lechauxh@gmail.com
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luc nguyén tudi Trias mudn & ving Quang Nam,
thudc ria bic dia khéi Kon Tum dugc danh gia
1a c6 trién vong [3]. Cac da chira quéng chu yeu
1a cat két hat trung, hat nho thudc phan dudi cua
hé ting An Piém. Céc tram tich nay phan b &
phan ria ctia cac cau tao dang vong thudce ciu tric
tring Nong Son, noi chung phu bat chinh hop
Ién cac tram tich bién chit tién Cambri thugce hé
tang Kham Pirc — NUi V(U hodc cac traim tich
Cambri - Ordovic thudc hé ting A Vuong va c4c
phtre h¢ magma xam nhép Dai Loc, Bén Giéng -
Qué Son. Ngoai loai quing phan b trong cat két
noi trén, urani con phan bd trong cac tram tich
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phun trao thudc hé ting Séng Bung & ria phia tay
ving An Diém hoic trong cac da giau vat chat
hitu co va than ving Nong Son [3].

Trong thoi gian qua, cong tac nghién clru
urani ¢ nudc ta chu yeu tép trung nghién ciru vé
diéu kién dia chét - kién tao, diac diém thanh phan
vat chat, moi truong trim tich, didu kién hoa ly
thanh tao quéng urani trong cat ket triing Nong
Son; diéu tra, danh gia, thim do trién vong quing
urani ¢ tung khu vuc nhu cac cong trinh nghién
ctru trong ludn 4n tién sy [4-6]; cac dé tai nghién
ctru [2, 3, 7-10]; cac dé an diéu tra, danh gia tai
nguyén urani [11-17]. Tuy nhién, dén thoi diém
hién nay, co s¢ tai liéu, kinh nghi€ém tham do

Hé tang An Biém
San ket, cat ket mau xam, phat tim

Phirc hé Bén Giang — Qué Son
l Granit, diorit, horblen

Ranh gidi dia chat xac dinh
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quéng urani n6i chung, kiéu quing trong cat két
triing Nong Son ndi riéng chi méi duoc dau tu
tham do khu Pa Lira — Pa Rong trong khi d6 con
nhiéu dién tich khac ciing c6 trién vong urani
trong cat két nhung chua dugc tham do chi tiét.
Do 1a nhiing can trd khong nhd trong viéc s
dung phuong phap d6i sanh gitta cac mo hoic
phuong phap tuong tw véi mo khac c6 cing diéu
kién thanh tao quéang dé xac lap nhém mo va
mang lu6i thim do. Bai bao gidi thidu két qua
nghién xac 1ap nhom mo va mang ludi tham do
kiéu quing urani trong cat két trén co s¢ nghién
ctru thir nghiém tai khu mo Pa Lira - Pa Rong,
thudc vung triing Nong Son, tinh Quang Nam.

T T T T

Than quang urani chinh trong

Thanquai  Céc 16 tham do
10thAM d¢ e v s
Hé théng séng, sudi
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Hinh 1. So d0 dia chit khoang san khu Pa Lira — Pa Rong, huyén Nam Giang, tinh Quang Nam
thu tir ty 1€ 1: 250.000 [19].

2. Khai quat vé ddi twong nghién ciru (mé urani Pa
Lira - Pa Rong dwoc chia thanh cic khu thim do:
khu A, khu B - phia tay; khu C - phia tiy bic; khu
D, khu E - trung tdm va G — phia dong)

CAu truc dia chét khu vuc Pa Lira — Pa Réng
nam trong binh dd cau tric chung cua ving Nong
Son, Quang Nam [1, 2, 18]. Khu mo Pa Lura - Pa
Rong 1a dién tich da dugc thim do, danh gia chat
luong va tinh trit lugng cac than quiang urani
cong nghiép giai doan 2011 - 2021. Trong khu
vuc tham do da phat hién duogc 3 tdp da chira

quing va mot s 16p da chira quing c6 kich thude
nho [19]. Céc than quing urani phan bd trong cac
d4 tram tich vun co hoc thudc hé ting An Diém,
tudi Triat mudn (T3n ad), thanh phan bao gém
cat két acko hat nho dén tho, san két chira cudi
san mau xam, xam den xen k€& cac 16p da cat Kkét,
bot két mau tim (Hinh 1). Céc than quing urani
cha yéu dang 16p (Tabuler) va cam don nghiéng
v6i goc dbc thoai tir 7-15°. Trong dé, than quing
cong nghiép chu yéu co dang thau kinh, chudi
thau kinh lién két véi nhau theo 16p da chua
quing nhat dinh. Ranh gidi giita quang va da vay
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quanh thuong khong rd rang, chi yéu xac dinh
theo két qua phan tich mau [19]. Hinh thai cdu
trdc than quang khé phirc tap. Két qua cong tac
tham do da khoanh ndi duoc 9 than quang urani,
danh s6 thir ty 1a 1/3,1/2, 1/1, 1, 1a, 1b; 2, 2b va
3a (ky hiéu la TQ1/3, TQ1/2, TQL,... TQ3a) va
mot s thau kinh nho [19] (Hinh 2). Dué6i day mo
ta mot sO than quang chiém trit luong chinh cua
khu mo6 Pa Lira - Pa Rong.

- Than quang 1: than quang c6 quy mo va
chiém trir lvgng 16n nhat trong khu vuc Pa
Lira - Pa Rong; phan b6 6 khu B, A, D va E va
kéo dai sang khu G. Than quing c6 cau trac kha
phure tap, xen kep boi cac 16p da khong quéng.
Khoang vt quing nguyén sinh gém nasturan,

coffinit va tap hop vi hat pyrit — sericit - chlorit
chtra urani; khoang vat thir sinh gdbm autunit,
uranocircit, uranophan, tocbenit. Toan than
quiang c6 ham lugng tir 0,001% dén 1,966%
Us0s, trung binh 0,054% U3zOs; chiéu day tir
0,6m dén 19,1 m, trung binh 2,35 m.

- Than quing 2: phan b tap trung trong 16p
da cat két hat nho, hat trung mau xam xen xam
xanh & khu A va khu G. Than quang kéo dai
khong lién tuc theo duong phuong tir 220 m —
690 m; theo hudng dbc, than quang ton tai va duy
tri twong d6i 6n dinh, c¢6 noi tdi 435 m. Toan than
quiang c6 ham lugng tir 0,003% dén 1,014%
UsOs, trung binh 0,032% U3zOs; chiéu day tir
0,6 m dén 10,6 m, trung binh 2,30 m.
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Hinh 2. Mit cét dia chat tuyén 268 khu Pa Lira — Pa Rong, huyén Nam Giang, tinh Quang Nam
thu tir ty 1€ 1:500 [19].

3. Phwong phap nghién ctru
3.1. Phuwong phdp nghién curu ngoai troi

Khao sat chi tiét mot sb 10 trinh dja chat theo
tuyén tham do, xem xét mau 15i khoan luu & khu
mo; cac tai liéu phén tich mau, thiét dd cac cong
trinh khoan, hao, giéng, 16. Khao sat, chinh xac
héa mot sb mit cit chuan theo tuyén tham do.

Trén co s& d6, lya chon nguodn tai li€u bao dam
do tin cay de tong hop, phan tich va xtr Iy nham
bao dam d¢ tin cay cua cac ket ludn dua ra.

3.2. Phuong phap nghién citu trong phong
i) Phuong phap mé hinh héa cac thong sb dia

chat than quing dudi dang cac mo hinh toan hoc
(phuong phap toan dia chat). Bay 1a mot phuong
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phap tién quyét va khong thé thiéu trong xur 1y tai
liéu, tinh trit luong, xac 1ap nhom mo va mang
luoi tham do khoang san;

1i) Phuong phap toan thong k€, md hinh dya
trén co s 1y thuyét ham ngau nhién 6 6on dinh va
phuong phap phan tich ham cau trac (ham
Variogram) dé luan giai nhém mo va xéac lap
mang ludi tham do hop 1y cho kiéu quing urani
trong cat két triing Nong Son;

iii) Phuong phap thong ké mot chiéu duoc sur
dung dé xtr 1y tai liéu, tinh toan cac dic trung
thong ké cua thong sd dia chat than quang.
Phuong phap cho phép danh gia vé dic diém
chung ciia cac thong s dia chat than quing (ham
lwong, chidu day,...) khong tinh dén vi tri va kich
thudc ciia mau. Dya vao md hinh phan b thong
ké dé xac dinh cac thong s trung binh, phuong
sai va hé sb bién thién ( X, 02, V%) dic trung
cho tap miu nghién ciru. Pay 1a mot trong s tiéu
chuin co ban dugc su dung dé xéc lap nhém méd
tham do khoang san ran [20, 21];

iv) Phuong phap phan tich ham ciu trac: khi
xét dén nhiing dic tinh khong gian cta thong s6
nghién ciru, 1y thuyét toan co ban dugc sir dung
1a "1y thuyét bién s6 vang". Bién sé d6 dugc xem
1a bién doi lién tuc, didu hoa tir cong trinh tham
do (diém quan sat) nay dén cong trinh thim do
khac. Gia tri tai mot diém quan sat nao do co6 lién
quan dén gia tri tong cac diém khac phan b cach
nhau mot khoang cach nhat dinh (h). Nhiing
diém quan sat & khoang cach xa it anh huong hon
so v6i nhitng diém co khoang cach gan. Mt
khac, trong thuc té con xdy ra hién twong la mirc
d6 anh huong cua cac diém quan sat phy thudc
vao hudng quan sat (phuong vi khong gian). Nhu
vay, muic do phu thudc giita cac diém quan sat
phan bd trén mot khoang cach (hi) va theo mot
huéng xac dinh nao d6 dwoc phan anh bing
momen tuong quan theo cong thuc:

Var|Zeay = Zooy| = 212Gy — Za| (D)
Vi moi X1, X2 € D.

Trong d6: D 1a tap hop con ¢ dinh trong
khong gian m chiéu; 2y|Zcy1y — Z(xzy| 1a ham
cua gia $6 Za) — Zxe) va dugc G. Matheron goi
1a biéu d6 phuong sai hay Variogram hozc ham
c4u trdc (structural function) [22, 23].

Variogram y(h) dugc dinh nghia nhu 1a mét
ntra ky vong toan ctia bién ngau nhién va Xac
dinh theo cong thtrc:

2
v() =3 E[Z) = Zean)] )
hay y(h) =2 D[Zex) = Zexen) 3)

Variogram thyc nghiém dugc xac dinh theo
cong thuc [24, 25]:

__1_gNy 2
y(h) = ZN(h) D12 = Zexeny) 4)

Trong d6: N(h) la sO lugng cip diém tinh
todn 6 moi budc; Z, Zx +n 1a gia tri cua thong
sd nghién ctru tai diém x va x + h, cach nhau mot
doan h theo mét hudng xac dinh.

Sau khi xac dinh dugc cac y(h) thuc nghiém,
can phai mé hinh hod vé cac mo hinh 1y thuyét
dé khai thac tinh wu viét cia mo hinh nhu danh
gia vé tinh bién d6i, tinh dang hudng, di hudng
clia quang hod, luan giai mang ludi bd tri cong
trinh tham do.

Ung dung phan mém Surpac duoc phat trién
bai tap doan Gemcom cua Australia (da va dang
sir dung hon 20 nudc trén thé gidi) [26] dé phan
tich, thiét 1ap cac mé hinh Variogram. Trong bai
bao, tac gia da khai thac, st dung moduls thiét
ké, thanh 1ap va quan tri co dir liéu dia chét -
khoang san va moduls mé hinh hoa dia chat than
quang dé thiét 1ap cac Variogram, 1am co s¢ lya
chon mang luéi bd tri cong trinh tham do;

v) Thiét 1ap co s6 tai liéu

Tién hanh thu thap va thiét 1ap co so tai lidu
cho 2 than quing c6 quy md 16n va chiém trir
luong chinh trong khu moé Pa Lira - Pa Rong la
TQ1 va TQ2. Céc thong sb dia chat than quing
(ham luong, chiéu day, vi tri cong trinh thim do
cit try than quing) duoc thu thap gdm:

- Ham lugng cta urani (UsOg) ¢ than quang
TQ1, TQ2 theo mau don va gia tri trung binh &
cong trinh tham do;

- Chiéu day than quing & cac cong trinh thim
do cét qua than quiang TQ1, TQ2.

Céc s6 lidu dia chat dugc thu thap tir cac
cong trinh thim do gom 15 khoan thang ding va
cong trinh khai dao (hao, giéng, 10).
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4. Két qua nghién ciru

4.1. Bdc diém bién déi ciia cac théng 6 dia chat
trong cac than quang cong nghiép

Trén co sé két quan tham do quang urani khu
Pa Lira — Pa Rong [19], bao cdo di tinh toan cac
tham sb dic trung thong ké cua cac thong sb dia
chét cho cac than quing urani khu mé Pa Lira — Pa
Rong va dugc tong hop, trinh bay trong Bang 1.

45

Tu Bang 1 rat ra mét s6 nhan xét sau:

- Ham luong trung binh tir 0,032% dén
0,054% va phan bd thudc loai rat khong dong
déu (Vc > 100%).

- Chiéu day trung binh than quing thay ddi
tr 2,3 m dén 2,35 m, thudc nhom than quang
¢6 chiéu day mong dén trung binh. Phan bd
thudc loai khong 6n dinh dén rat khong on
dinh (Vm = 89,4 - 100,3%).

Bang 1. Tong hop két qua tinh toan cac tham s6 dic trung thong ké chiéu day va ham luong TQ1 va TQ2 [19]

Than N S6 lwong mau . R Hé s6 bien
quing Thong so va c()nggtrinh Min Max Trung binh thién (%)
TO1 Ham lugng U3Os (%) 2813 mau 0,001 1,966 0,054 167,7
Chiéu day (m) 893 cbng trinh 0,6 19,1 2,35 100,3
702 Ham lugng (Us0s%) 1186 mau 0,003 1,014 0,032 140,8
Chiéu day (m) 430 cbng trinh 0,6 10,6 2,30 89,4

Bang 2. Ham lugng trung binh cac nguyén td theo tai liéu phéan tich hoa nhém trong TQ1 va TQ2

R Ham luong trung binh cac nguyén t&
Thén - S :
quing Ham lugng (%) Ham lugng (ppb)

) u4* u6* U3Og Th \Y% As Ag Au Pb P S
TQ1 | 0,019 | 0,025 | 0,052 | 0,000005 | 572,8 | 272,0 | 6,015 | 2,344 | 469,38 | 39,39 | 329,12
TQ2 | 0,010 | 0,010 | 0,020 | 0,000004 | 14,6 | 32,6 | 1,110 | 1,58 31,80 29,64 | 323,68

Bang 3. Két qua tinh twong quan cip giita urani v6i cac nguyén to
Be \ Cr Mn Co Ni Cu Zn Ga As Se Mo Pb Th U
Be 1,00 0,19 | 0,02 | 0,06 | -054 | 0,07 0,11 0,50 007 | 014 | 019 | -0,03 | 0,10 | -0,04 | 0,07
\% 1,00 | 0,01 | -0,25 | -0,06 | -0,19 | -0,01 | -0,05 | 0,03 | 0,46 | 0,71 0,30 | 0,29 0,03 0,85
Cr 1.00 | -0,12 | 0,06 | 0,34 0,11 0,01 0,27 | -0,18 | -0,17 | 0,18 0,15 0,09 | -0,16
Mn 1,00 0,12 0,26 0,05 0,40 008 | -035 | -041 | -0,46 | -0,05 | -0,19 | -0,14
Co 1,00 | -0,04 | -0,09 | -0,36 | -0,18 | -0,18 | -0,16 | -0,03 | 0,11 0,19 0,05
Ni 1,00 0,42 0,46 0,32 | -0,36 | -0,36 | 0,01 0,09 0,00 | -0,22
Cu 1,00 0,26 028 | -0,09 | -0,14 | -0,16 | 0,32 | -0,11 | -0,13
Zn 1.00 005 | -0,20 | -0,20 | -0,15 | 0,02 | -0,18 | -0,10
Ga 1,00 | -0,18 | -0,14 | 0,08 0,34 | -0,01 | 0,07
As 1,00 | 0,48 050 | 0,16 0,03 0,38
Se 1,00 0,43 0,33 0,15 0,30
Mo 1,00 | 0,19 0,22 0,34
Pb 1,00 | -0,01 | 0,70
Th 1,00 | -0,01
U 1,00

Két qua xtr 1y tai liéu phan tich mau héa
nhoém duge tong hop trong Bang 2 va dugc tinh
tuong quan tai Bang 3 [19].

Tir Bang 2 va 3 nhan thay, ham luong UsOs
trung binh ctia miu nhém trong than quing 1 cao
hon nhiéu so v6i than quing 2, ham luong V va

Pb cao hon so v&i cac nguyén t6 khac (V: 14,6 -
572,8 ppm, Pb: 31,8 - 469,38 ppm). Urani c6 mbi
quan hé véi cac nguyén t6 sau: U - V ¢6 quan hé
tuong quan r = 0,65, U - Pb c6 hé sb twong quan
r = 0,45, V - Pb c¢6 hé sb tuong quan r = 0,49.
Quing héa ton tai tap hop U - V - Pb. C4c nguyén
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t6 nay hién tai chua phat hién thdy thanh phan
khoang vat.

Nhu véy, cac nguyén t6 di cung khong anh
hudng dén viée xac 1ap nhom mo va mang ludi
tham do cho kiéu quing urani trong cat két triing
Nong Son.

4.2. Hinh thai va kich thuoc cac than quang

Két qua nghién ciru [19] cho thay: hinh
théi - cdu trac cac than quing twong ddi phirc
tap, than cong nghiép c6 dang chudi thau kinh,
phinh thop khong 1 quy luat. Chiéu day céc than
quing cong nghiép bién dbi dang nhay vot, gian
doan va khong c6 quy luat; cAu trac ndi bo tir don
gian dén phrc tap (chira it dén nhiéu 16p dé kep).

Gitra chidu day va ham luong UsOg ctia 02 than
quang (TQ1 va TQ2) c6 mdi quan hé thuén kha chit
ch& v6i nhau (Rxy = 0,7 d6i véi TQ1 vaRxy = 0,6
dbi véi TQ2) [27]. Cac than quang cong nghiép
tap trung va tuong d6i 6n dinh ¢ khu trung tdm
va ¢6 xu huéng giam dan vé phia bac va phia

nam (theo duong phuong) ca vé chidu day va
ham luong.

Céc thau kinh quang urani cong nghiép phan
b6 tao thanh chudi thiu kinh va duoc lién két véi
nhau trong mét 16p da chira quéng nhét dinh, véi
thanh phan chu yéu la cat két acko hat tho dén
trung, mau xam, xam den giau vét chét hitu co.
Céc thau kinh quing cong nghiép kéo dai theo
dudng phuong tir 35 m dén 250 m, trung binh tir
60 m dén 110 m; theo huéng ddc thay doi tir 25
- 35 m dén 120 -130 m, trung binh tir 50 m dén
100 m. Khoang cach gian doan gitra cac thau kinh
urani cong nghiép thay di tir 20 m dén 100 m.

4.3. Xac lap mang luoi cong trinh tham do

4.3.1. Thiét lgp co s6 dir liéu

Dir liéu dau vao duoc x@y dung dudi dang
file Excel vdi cdc thanh phan lién quan t6i moi
gia tri diém mau (toa do X, Y, Z), gbm ham
luong urani va chidu day tuong tng. Trong Bang
4, trich dan minh hoa mot doan tap dit liéu dau
vao dudi dang file Excel.

Bang 4. Thiét 1ap dit liéu dau vao dudi dang file Excel

LK X Y z Tir(m) | Pén(m) | Chiéuday (m) | Him lugng (%)
AK2507 | 1733786 | 463513,4 | 529,97 60,6 61,2 0,6 0,050
AK2508 | 1733781 | 463540,5 | 513,83 50 52,2 2,2 0,112
AK2509 | 1733778 | 463563,0 | 519,64 63,4 65 1,6 0,048
AK2103 | 1733755 | 4634058 | 545,79 49 49,6 0,6 0,019

4.3.2. Xdc Idp ham cau tric

M6 hinh Variogram dugc khao sat bang
pham mém chuyén dung Surpac theo céc bude
sau: Xac dinh phuong vi huéng doc quang hoa

Buwirc khio sit: h=n*lag

(dip direction); goc dbc than quing (plane dip);
gia s6 goc (angular increment); gbc quét
(spread); budc khao sat (lag); chidu dai tdi thiéu
tuyén khao sat (maximum distance) (Hinh 3).

g

|—— Gi6i han chénh 1éch

Gm: quét

(e=22.5%)

P Phuwong vi (30°, 95°, 140°, 185%)

Miu dwgc sik dung dé tinh todn y(h)

"~

Gia s6 bwéc khio sit = lag/2

Hinh 3. Cac yéu t6 phuong vi, goc quét, bude khao sat, goc giéi han dé khao sat Variogram.
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Duéi déy trich din két qua tinh toan y(h) thuc
nghiém va md hinh héa theo 4 hudng co ban
(50°, 95°, 140°, 185°) dugc Iwa chon vGi goc xoay
xung quanh moi hudng 1a +22,5° theo ham lugng
cua than quang 1 (Hinh 4, 5, 6, 7 va Bang 5) [28].

Tai cac Hinh 4, 5, 6 va 7, cac diém mut thé
hién gié tri di huéng, diém xanh 1a diém cu trac

-15 > 50 (10)

gamma(h)
8833

1020 0 40 0 0 0 0 00 100 MO 10 10 W0 180 100 10 1 10 200

[+ Normai — Vartance — Variogram Model  Variogram Structures |

Hinh 4. Variogram theo huéng 50°.

0> 140 (10)

"
"
"
"
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mo hinh Variogram (dé xac dinh doi anh huong),
duong ziczic 1a duong Variogram thuc
nghiém, duong tron la duong Variogram mo
hinh hoa theo mé hinh cau.

Céc két qua khao sat y(h) thuc nghiém va mo
hinh hoa (Iy thuyét) theo ham lugng cta than
quang 1 tong hop trong Bang 5.

-10.5453 -> 95.993 (10)

1020 3 40 % 60 70 60 9 100 110 120 130 140 180 100
distance

170 10 190 200 210 220 20 240 280 200 270 200 290 30¢

[+ Normal — Variance — Variogram Model - Varlogram Structures|

Hinh 5. Variogram huéng 95°.

10.5453 -> 184.007 (10)

e

10 20 % 40 60 60 70 8 60 100 110 120 130 140 160 160 170 160 190 200 210 220 290 M0 260 200 210 260 280 30
distance

[+ Normal — Varlance — Varlogram Model - Variogram Struciures|

@ 1 X M 4 s @ @ @ e 100 10 10 10 M0 60 10 170 WO 1w 200
distance

[+ Normal — vanance — variogram Model - variogram Structures |

Hinh 6. Variorgram huéng 140°.

- Hiéu Gng ty sinh: phan anh su bién doi
cuc bd (miu dic cao) vé chiéu day ciing nhu
ham lugng.

- Tran: phan anh két qua tinh toan khong
vuot qua.

Phan tich cac d6 thi ciia ham Variogram y(h)
xéc dinh kich thu6c d6i anh huéng nho nhit cua
ham luong 1a theo dudng huéng déc (huéng
khdo sat 50°) la 30 m; dinh kich thudc d6i anh

Hinh 7. Variogram huéng 185°.

hudng 16n nhat theo dudng phuong (hudng khao
sat 140°) 12 125 m, chi s6 di hudéng 1=4,16 [28].
Véi dic tinh di huéng nay, dé lya chon mang
lu6i tham do, tot nhat ap dung mang ludi dang
tuyén song song hodc mang lugi hinh chit nhat,
mang lu6i dang ré quat voi phuong vi tuyén
trung phuong vi huéng dbc coa than quing va
khoang cach tuyén gap 2 dén 4 1an khoang cich
cong trinh trén tuyén.
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Béng 5. Bang tong hop két qua khao sat Variogram theo ham lugng ctia TQ1 [28]

Théng s6 dac trung cua y(h)
Hudng khao Hiéu Tran (k€ ca | Kich thudc Mb hinh
sat (do) ung tu hiéu tng tu dai anh
sinh sinh) hudng (m)
h he | s
h) = 0,45+ 0,39(1,5— —0,5—) khih <30
50 0,45 0,84 30 y(h) +0.39(15-,-05-53)
= 0,45+0,39=0,84 khi h > 30
h h? .
h) =1,33(1,5— - 0,5 khi h<105
95 0 1,33 105 y(h) (L5705 ~057057)
=1,33 khi h >105
3
140 0,19 1,06 125 | 7()=019+ 0787(1’5% -05 1253) khi'h <125
=0,19+0,87=1,06 khi h >125
3
185 0.02 0.52 52 y(h)=0,02+ 0,5(1,5512 - 0,5%) khi h <52
= 0,02+0,5=0,52 khi h >52

5. Thao luin
5.1 Xac lap nhom mo tham do quang urani trong
cat ket kieu Pa Lira - Pa Rong

) Nhom mé thim do 13 co sé dé lua chon hé
thong cong trinh tham do va mang lu6i tham do
theo nguyén tac tuong tu (theo quy pham). Thuc

tién tham do cho thdy, dic diém cu trac dia chat
mo; hinh dang, kich thude, thé nim va ciu trac
ndi bo than quing; mirc do bién d6i cua cac
thong sb dia chit than quing 13 nhitng thong s6
anh huong chinh dén xéac 1ap nhém moé tham do.
Tuy nhién, dé lya chon hop 1y cac yéu té ¢ vai
trd quyét dinh dén xac 1ap nhom moé tham do can
cin ctr vao loai hinh va ngudn gbc ctia khoang san.

Bang 6. Thong ké céc tiéu chuan cha yéu st dung phan nhom mo thim do urani kiéu mé Pa Lira - Pa Rong

CAu trac dia chdt mo va hinh thai - cu
trdc than quang

Quy md mo, kich thudc
than quang

Mtc d6 6n dinh vé chiéu day,
ham lugng quang (02 than
quang chinh 1a than TQ1
vaTQ2)

- Cu trac chu yéu don nghiéng, phia
Nam c6 nép 16m thoai. Cac than quing
urani c6 dang 16p véi goc dbe tir 7-15°;
thin quing cong nghiép dang thiu
kinh, chudi thdu kinh nim tuong d6i
chinh hop véi da vay quanh.

- Ranh gidi than quang va da vay quanh
khéng rd rang, chi xac dinh bang két
qua phan tich hoa.

- Céu trac ndi bd than quiang khé phic
tap, xen kep cac 16p da khong quang.

- C4c than quing phan bd khong lién
tuc, bién ddi khong ré quy luat.

binh nho.

- Quy mé mo thudc loai trung

- Cac thau kinh quing cong nghiép
kéo dai theo duong phuong tir 35 m
dén 250 m, trung binh tir 60 m dén
110 m; theo hudéng déc thay ddi tir
25 — 35 m dén 120 — 130 m, trung
binh tr 50 m dén 100 m, khoang
cach gian doan giira cac thau kinh
urani cong nghiép thay doi tir 20 m
dén 100 m. B& day than quing thay
dbi tir 0,6 m dén 19,7 m; trung binh
tir 1,8 m dén 2,5 m.

- Chiéu day cac than quing
cong nghiép thudc loai mong
dén trung binh, hé sb bién
thién tr 89,4% dén 100,3%,
thudc loai khong 6n dinh dén
rat khong 6n dinh.

- Ham lugng urani trong cac
than quing cong nghiép bién
dbi rat khong dong déu voi hé
sb bién thién 16n hon 100%.
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Theo két qua do v& ban d6 dia chat - khoang
san khu vuc; cong tac tim kiém, tham do cling
nhu céc cong trinh nghién ctru khac, urani trong
cat két viing triing Nong Son ¢6 ngudn goc tham
dong va thanh tao theo phuong thiic oxy hoa -
khir; dong thoi cac diém mo ctia mo urani ¢é cau
trac phirc tap do anh huong cua cac hoat dong
kién tao sau tao quing, dic biét 1a cac hé thong
dut gay [1-3, 18]. Vi vay, dé xac lap nhém méd
tham do urani khu vuc Pa Lira — Pa Rong trong
cat két ving triing Nong Son, lya chon céc tiéu
chuan chinh (Béng 6).

Dbi chiéu két qua trinh bay trong Bang 3 véi
céc tiéu chuan phan chia nhém mo tham do theo
Thong tu s6 60/2017/TT-BTNMT ngay 08 thang
12 nam 2017 cua Bo Tai nguyén va Moi trudng
quy dinh vé phﬁn cip trit luong, tai nguyén
khoang san ran [29], khu mo urani Pa Lira - Pa
Rong xép vao nhom moé thim do Il 1a hop
1y nhat.

5.2. Lwa chon mang luoi tham do

Dé xac 1ap mang luéi thim do, van dé dau
tién co tinh tién quyét 1a phai nghién ciru lam

sang to dic diém bién hoa quing hoa trong
khéng gian. Phuong phap phan tich dic diém
bién hoa quing hoa trén co so 1y thuyét cua qua
trinh ngiu nhién; trong d6 phuong phép phan
tich ham variogam hién duoc nhiéu nha dia chét
thim do trén thé gioi va & Viét Nam sir dung
trong d4anh gia dic tinh bién d6i ctia théng sd dia
chit than quang; tr do lya chon kich thude doi
anh huodng 1a co sé xac 14p mang ludi tham do.
Trén co sd nghién ciru trén, tién hanh xac lap cac
tiéu chuén chinh dé lya chon mang ludi thdm do
urani gdm: hinh dang, kich thudc va thé nim
than quing; muc do bién doi cua chiéu day,
ham lugng than quing va tinh di hudng cua
quéng hoa.

Can ¢t vao 3 tiéu chudn néu trén, nhét 1a tinh
di hudng cua ham luong UsOs, dé lya chon mang
luoi tham do t6t nhat 1a ap dung mang ludi dang
tuyén song song. Trong mot s6 khdi cu thé co thé
ap dung mang Iudi hinh chii nhat, mang ludi
dang ré quat véi phuong vi tuyén tham do (tuyén
ngang) trung vOi phuong vi hudng doc va
khoang cach tuyén gap 2 dén 4 1an khoang cach
cac cong trinh trén tuyén; khoang cach cong trinh
theo hudng ddc (trén tuyén) tbi da la khoang 30 m.

Bang 7. Mang ludi dinh hudng cac cong trinh tham do

Nhém mo Loai hinh cong Tr}r luwong cap 122 ’ Ta‘l nguyén cap 333 ’ .
tham do trinh tham do Theo duong The? hudng Theo duong Theo hudng doc
phuong (m) doc (m) phuong (m) (m)
i Khoan 50 - 60 25-30 100 - 120 50 - 60
Khai dao 25-30 50 - 60

- Khi tién hanh c6ng tac tham do can phai c6
khdi lugng cong trinh dy phong tir 10 dén 15%
tong khoi lwong du kién cho toan dé an tham do.
Céc cong trinh dy phong cha yéu tép trung &
pham vi than quédng bi vat nhon d6t ngot, hodc
trong pham vi than quing co6 hinh théi - cau trac
phure tap.

- Lya chon dién tich thim do dé tinh trit
lugng cép 122: can lua chon cac dién tich co trién
vong cong nghiép da dugc khoanh dinh qua tai
lidu didu tra danh gia ty 1& 1: 10.000 hodc 1:
5.000, dién tich phan b cac than quing co quy
md va chét lugng quing urani phai d4p tmg yéu
cdu chi tiéu tinh trir luong hién hanh.

6. Két luan

i) Céc than qudng urani cong nghi¢p tap
trung trong cat ket hat thé dén hat nho thudc hé
tang An Diém tudi Trias mudn (Tan ad); ton tai
chu yéu dang thau kinh, non quat ngam chdng
phu lién két thanh chudi chay vong theo dudng
bo ¢b cua tring Nong Son. Cac than quang cam
don nghiéng, doc thoai (7 - 15°);

ii) Cac than quang céng nghiép c6 quy md
nhé dén trung binh. Cau tric dia chat than quing
urani thugc nhom twong dbi phirc tap, trong than
quang co6 xen kep cac 16p kep khong quang lam
phtre tap thém cAu trac ndi bo than quéang. Vé co
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ban, quy luat bién doi chiéu day va ham luong
quang urani trong khu nghién ctru thudc loai bién
d6i nhay vot, gian doan va khong rd quy luat;

iii) Theo quy dinh hién hanh ctia nudc ta, thi
mo Pa Lira - Pa Réng c6 murc do phure tap thudc
nhém mo tham do 111, mang ludi bb tri tuyén thi
cong cong trinh khai dao 1a 25 m - 30 m; d6i véi
cong trinh khoan, mang ludi b tri tuyén cach
tuyén 14 50 m - 60 m va cong trinh khoan trén
tuyén 25 m - 30 m.

Mang lu6i thim do dé xuat kiéu mo urani
khu vuc Pa Lira - Pa Rong co thé ap dung dé
tham do kiéu quing cét két chira urani tuong tu
0 cac vung khac cua triing Nong Son.

Lo1i cam on

Két qua cua bai bao di tham khao, xtr 1y va
tong hop tai liéu ciia dé 4n thim do quing urani khu
Pa Lira - Pa Rong, huyén Nam Giang, tinh Quéng
Nam do Lién doan Pia chat Xa - Hiém chu tri. Tap
thé tac gia xin duoc bay to 10i cam on sau sic dén
1anh dao Lién doan va cha nhiém dé 4n noi trén.
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