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Abstract: This study investigated the geological properties of the uranium ore found in Pa Lua - Pa
Rong area for potential industrial exploitation. A combination of field measurements, modeling and
several mathematical approaches were employed to characterize the geological properties of the
uranium ore. We found: i) The thickness of the ore bodies ranges from thin to medium, exhibiting
varying degrees of instability (Vim = 83.8+102.8%). The average U3;Os content indicates that the ore
bodies belong to the poor ore type, with an unevenly distribution (V¢ = 57.9+100.9%); ii) The
morphology and structure of the ore bodies are highly complex, exhibiting irregular variations.
The thickness of the ore bodies shows a positive correlation with the uranium content in each
body (R =0.6-0.7); and iii) The variograms of the U3zOg concentration and the thickness in various
directions exhibit a spherical pattern, indicating an autogenous effect. The most significant variation
in uranium content aligns with the dip direction (50°+12.5°), while the least variation aligns with
the strike of the ore body (140°+12.5°). The variations in ore body thickness are more
straightforward and consistent with those of the uranium content. In summary, these findings
provide valuable insights into the characteristics of uranium ore in Pa Lua - Pa Rong area. The results
contribute to a better understanding of the geological processes and can inform some effective
exploration strategies for uranium resources in this region.
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Dac diém bién hoa cua cac thong so dia chat cong nghi¢p

va y nghia cua ching trong tham do quang urani
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Chinh stra ngay 06 thdng 7 nam 2023; Chap nhan dang ngay 16 thang 8 nam 2023

Tém tit: Két qua nghién ciru dia chit va thim do khoang san cho thiy khu vuc Pa Lira - Pa Rong
co trién vong quang urani cong nghiép. Két hop cong tac tham do, phuong phdp mo hinh hoa va mot
s6 phuong phap toan dia chat da xac dinh duoc dic tinh bién hoa cac thong so dia chat than quing
urani. Két qua nghién ctru cho thay: i) Chleu day cac than quang mong dén trung binh va mirc 46
bién d6i thudc loai khong 6 on dinh dén rat khong 6 on dinh (Vm = 83,8+102,8%). Ham luong UsOs
trung binh trong cac than quang thudc loai quang nghéo va phan b trong thudc loai khong dong déu
dén rat khong dong déu (Ve = 57,9+100,9%); ii) Hinh thai - cdu trac tuong d01 phtrc tap, phinh thop
khong r6 quy luat. Chiéu day va ham luong urani trong timg than quang c6 mbi quan h¢ thuén tuong
dbi chat ché voi nhau (R = 0,6-0,7); va iii) Cac variogram ham luong UsOs va chiéu day than quing
theo cac hudng khac nhau déu ¢6 dang mé hinh cdu, thé hién rd hiéu tng tu sinh. Ham luong bién
dbi 16n nhit tring v&i huéng doe (50° £ 12,5°), huéng bién d6i nho nhét trang dudng phuong cua
than quéng (140° + 12,5°). Bac tinh bién ddi cua chidu day ‘phu hop v6i ham lugng, nhung muc do
b1en d6i don gian hon. Tom lai, trén co s6 phan tich dac diém céu trac dia chit va két qua danh gia
vé dic diém bién hoa cua cac thong sb dia chat cong nghiép than quing gdp phan xéac dinh phuong
phép tham do va phuong phap tinh trit lugng quang urani.

Tir khéa: Dac diém bién hoa, quing urani Pa Lira - Pa Rong, Quang Nam.

1. Mé dau

Lanh thd Viét Nam duogc hinh thanh trong
lich str hoat dong kién tao lau dai va phuc tap.
Lich str hoat dong kién tao dia chét 1au dai, kém
theo qua trinh sinh khoang khé da dang va phong
pha vé chung loai, trong d6 c6 khoang san urani
[1]. Khoang san urani c6 mit trong cac da trim
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tich bién chat tir tudi tién Cambri t6i cac d4 trim
tich Mesozoi va da phun trao hodc xam nhap
Kainozoi [2]. Trong thoi gian qua, cong tac
nghién ciru urani & nude ta chi yéu tap trung
danh gia trién vong quing urani & timg khu vuc,
du bao tiém ning tai nguyén va tién hanh cong
tac tim kiém, diéu tra danh gia va thim do trén
mot s6 dién tich ¢ trién vong nhét. O mirc do
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khac nhau, cac cong trinh nghién ctru trude chu
yeu tap trung giai thich vé diéu kién dia chat -
kién tao, ddc diém thanh phan vét chat, moi
trudng tram tich, diéu kién hoa ly thanh tao
quing urani trong cat két tring Nong Son va
budc dau ciing da phan tich danh gia vé dic diém
phan bd quing hoa urani trong cat két va dic tinh
bién héa cua cac thong sb dia chét than quéng
lam co s¢ khoanh dinh dién tich trién vong va
lya chon phuong phap du bao tai nguyén, dinh
huéng cong tac didu tra thim do quing urani
trong triing Nong Son nhu cac cong trinh nghién
ctru trong luén an tién sy cua Trinh Xuan Bén
(1995) [3], Nguyén Quang Hung (2002) [4],
Nguyén Truong Giang (2018) [5]; cac dé tai
nghién ctru cia Nguyén Vin Hoai (1986, 1990,
1993, 2002) [6-9], Nguyén Pic Dong va Nguyén
Quang Hung (2005) [10], Nguyén DPéic Son
(2014) [11]; cac dé an diéu tra, danh gia cta
Nguyén Quang Hung (1997, 1999) [12, 13], Lé
Quyét Tam (2004, 2021) [14, 15], Nguyén Ding
Thanh (2001) [16], Chu Pinh Ung (1989, 1998)
[17, 18].

Tuy nhién, viéc nghién ciru vé dic diém bién
hoa cta cac thong sb dia chat than quing urani
va danh gi anh huong cua ching dén cong tac
tham do quing urani trong cat két & triing Nong
Son néi chung, khu vyc Pa Lura - Pa Réng noi
riéng chua dugc chi y dang mirc. Do do, nghién
clru nay 1a can thiét.

2. Tong quan vé ciu tric dia chit va dic diém
phan bé ciia cac than quing urani khu vire Pa
Lira - Pa Rong (mé urani Pa Lira - Pa Rong
dugc chia thanh cac khu thim do: khu A, khu
B - phia tay; khu C - phia tiy béc; khu D, khu
E - trung tdm va G - phia dong)

2.1. Tong quan vé cdu tric dia chat khu viec
nghién ciru

CAu tric dia chit khu vuc Pa Lira - Pa Réng
nam trong binh d6 cau tric chung cia ving Nong
Son, Quang Nam [19]. Khu m¢ Pa Lura - Pa
Réng la dién tich da duoc tham do giai doan
2011-2021; cAu trac khu vuc mo duge thanh tao
boi tang mong 1a cic da granit phirc hé Bén

Giéng Qué Son va téng phi1 14 cac d4 tram tich
cat két hé tang An D1em [20] (Hinh 1).

Dia ting: chu yéu la cac tram tich h¢ tang An
Diém, bao gébm 2 phén hé tang: phan hé tang
duoi (Tan ady), goém 03 tap v6i thanh phan chu
yéu 1a san két da khoang acko, cat két hat tho
chtra san, xen cac thau kinh acgilit, sét bot két
acko mau tim gu chuyén 1én 1a san két, cat két
hat nho, trung dén hat min hon 1a bot, sét két va
sét, bot két. Chiéu day trung binh khoang 200 m.
Phan hé tang trén (T3 ads) v6i thanh phan chu
yéu 1a cat két hat nhé mau xam sang, 16 khé rong
rdi 0 phia Bic va Nam khu A, dong khu G. Chiéu
day trung binh trén 20,0 m. Thé nam tir 80-110°
v6i goc doe trung binh 10-12° [20].

Két qua nghién ctru, thim do cho thiy: déa
chira quang cha yéu la cat két hat trung thudc
phan hé téng dudi, hé tﬁng An DPiém; d4 mau
xam den, giau vat chat hitu co; xi mang gan két
chu yéu 12 tap hop vi hat pyrit — sét; co ban phu
hop véi kiéu dia hoa pyrit [21]. Kiéu dia hoa nay
la diéu kién tién quyét dé thanh tao mo tham
dong theo phuong thirc oxy hdéa — khir ¢ cac
than quang dang thau kinh xép chdng 1én nhau
va cach nhau mot khoang cach nhat dinh.

Magma: chi c6 mit cic d& magma pha 2
phirc hé Bén Giang - Qué Son (8%y%4bq). Ranh
gidi giita ¢4 magma véi cac d4 trim tich trias
dugc xac dinh kha rd rang tai cac diém 16 trén
sudi va cac diém 10 trén tuyén tham do va cac 16
khoan. Thanh phan thach hoc cuia phtrc hé gom:
da diorit thach anh va diorit hocblend [20].

bac diém céu trac, kién tao: vé téng thé khu
vue nghién ctru ¢ ciu trac don nghiéng, cim vé
vé phia dong - dong bic (40+50), géc cém thoai
(7+15°), trén do6 phat trién mot s6 nép udn nho
hoic nép oan bac cao. Xac dinh dugc 3 hé thong
dat gay, voi sy ¢d mat cia 7 dat gdy duogc ky
hi¢u 1a F11, F12; F21, F22; F23, F31, F32. Pac
diém chung cua cac hé thong dut gy 1a loai dirt
gdy thuan, cu ly dich chuyén 2 bén canh khong
16n (5+10 m), goc ddc 80+85° [20].

2.2. Bac diém dia chdt cdc than quang
Trong khu vuc, quing urani phin bd tip

trung trong cac da cat l;ét hat trung, tho dang l6p
(via) hoac 0, chuoi, thau kinh (tabuler), cam don



66 T. L. Chau et al. / VNU Journal of Science: Earth

nghiéng véi goc dbc tir 7-15°. Ranh gidi giita
quang va da vay quanh thuong khong rd rang.
Than quing co ciu triic trong doi phire tap. Cong
tac thim do khoang san do Lé Quyét Tam chu
bién, 2021 [20] d khoanh ndi dugc 9 than quing
cong nghi¢p, theo thu ty tr duoi lén la
1/3,1/2,1/1, 1, 1a, 1b (chum théan 1); 2, 2b (chum
than 2) va 3a (chim than 3) va mot sé thau kinh
nho (Hinh 1). Duéi day trinh bay dic diém chinh
ctia TQ1 va TQ2, TQ3a la 03 than quing chiém
trit lugng chinh dic trung cho 3 chum than
quang, ddi tuong dugc Iya chon nghién clru va
gidi thi€u trong bai bao nay.

- Thdn quang I: than quang c6 quy mo 16n
va chiém trit lugng chinh trong khu vuc Pa Lira
- P4 Rong. Than quing c6 cau tric kha phirc tap.
Khoang vat quing nguyén sinh gdm nasturan,
coffinit hodc tap hop vi hat pyrit-sericit-chlorit
chira urani; khoang vat thi sinh gém autunit,
uranocircit, uranophan, tocbenit. O khu B, A, D

and Environmental Sciences, Vol. 39, No. 3 (2023) 63-74

va E chiéu day than quing thay dbi tir 0,6-19,1 m,
trung binh 2,4 m; con 6 khu G tir 0,6 m - 14,5 m,
trung binh dat 2,4 m.

- Thdn qudng 2: phan bé tap trung phan bd
trong 16p da cat két hat nho, 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 huéng dc, than quing ton tai va duy tri
tuong ddi 6n dinh, ¢6 noi t&i 435 m. Tai khu A,
chiéu day than quing tir 0,5-10,0 m, trung binh
2,3m; 6 khu G, chiéu day than quang tir 0,6-7,6 m,
trung binh 1,7 m.

- Thin qudng urani s6 3a: phan bd chu yéu
1a cat két nho mau x4m, x4m xanh, & chu yéu mot
phan khu A véi chidu dai theo duong phuong
gan 150 m, va phan bd dang thau kinh khong lién
tuc & phia nam khu virc nghién ctru. Duéi sau ton
tai theo duong phuong gan 200 m, sau d6 duy tri
khong lién tuc. Chiéu day than quing thay doi tir
0,6+11,5 m, trung binh 1,83 m.

1 I [ I 1 I I

Hé t4ng An Biém
San két, cat ket mau xém,phét'ym

s

Phirché Bén Gidng -Qué Son: Granit)

diorit, horblen
[-2./
Ranh gididia uha

xac dinh
dy doén

2 x
CHiDAN ]
~ an quang urani va sé hiéu

TYLE 1:250.000

Hinh 1. Ban d6 dia chat khoang san khu Pa Lura - Pa Réng, huyén Nam Giang, tinh Quang Nam
thu tr ty 1€ 1: 250.000 [20].
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2.3. Pdc diém thanh phan khodng vit quing

- Quang nguyén sinh: c6 mau xam, xam den.
Céc khoang vat 1ap ddy cac 16 hong, khe nirt
trong da, thuong phan bd & d6 14 40-50 m, ¢6 chd
t6i 80 m. Két qua phan tich mau thach hoc,
khoang tuéng cho thdy cac khoang vét urani
nguyén sinh thuong goém nasturan, nasturan
ngdm nudc va cofinit, c6 mau den, den nau,
thuong cong sinh véi chlorit va pyrit vi tinh.
Diéu d6 chung to sy hinh thanh ciia cac khoang
vét urani xdy ra trong diéu kién méi truong khir.

- Quang thir sinh: thuong c6 mau nau phdt
vang, phd bién ciu tao xtiloit trén tan du cua cdu
tao phan tan hoac két hach, & do siu khoang
10 m dén 30-40 m. Két qua phan tich mau thach
hoc, khoang tuéng cho thiy cac khoang vt urani
th sinh & cac phu déi phong hoa gdm autunit -
metaautunit, metauranoxiaxit, uranophan. Doi
khi con phd bién bassetit. Chiing di cung gotit,
hydrogtit. Hiém khi con gip nasturan sém di
cung hematit, oxyt mangan. Cic khoang vat
urani thir sinh 14 cac san pham bién ddi cua cac
khoang vat urani nguyén sinh.

Céc khoang vat di cung la nhiing khoang vat
tai sinh trong d6i quing hod urani (ca trong
quing phong hod 1an quing chua bi phong hoa),
su hinh thanh cta ching lién quan kha chét ché
v&i qua trinh thanh oxy hoé khu. Cac khoang vat
di ciing c6 thé dugc thanh tao trude quing (trong
thoi ky thanh da dé tao phong) cing tao quing
va cd sau quing.

3. Co s6' ly ludn va phwong phap nghién ciru
3.1. Co's6'y ludn vé dic diém bién héa quing héa

+ Pic diém bién hoa quing hoa: trong tham
do dia chét cac mo khoang san ran van d& hét
sirc quan trong va c6 tinh tién quyét 1a phai xac
dinh dwoc dic diém bién hoa khong gian cua
quang hoa. Dé giai quyét nhiém vu nay, nguoi ta
thuong phai lam sang t6 3 phuong dién cta su
bién hoa cua quing hoa:

- Quy ludt cia sw bién héa: trong tham do
khoang san, mdt trong nhiém vu quan trong la

phai lam sang té dugc quy luat bién hoa cua cac
thong s6 dia chét than quing.

- Mikc d¢ bién héa: mirc d6 bién hoéa quing
hoa duoc hiéu 1a sy dao dong, hay bién do 1éch
s0 VGi gia tri ky vong toan cia tinh chét (thong
s0) dia chét nao dé (chiéu day, ham luong, trix
luong diém,...) can nghién ctru. Mirc d6 bién hoa
thuong duoc do bang cac chi sd khac nhau, tuy
theo muc dich nghién ctu dé lya chon. Hién c6 rat
nhiéu chi s6 do khac nhau; trong tham do dia chét,
nguoi ta thuong str dung hé s6 bién thién (V).

- Cau triic ciia sw bién héa: Su bién hoa cac
thong s trong timg khéi da hay tich ty khoang
san riéng 1é thuong c6 dic diém riéng, dugc thé
hién & su bién ddi dic diém quing hoa & khdi
khac nhau ca vé mirc do 1an dic tinh cta su bién
héa. Trong thim do dia cht cac mo khoang, ta
thuong gap 02 dang ciu tric co ban sau: Bién ddi
nhay vot, gian doan va c6 quy ludt; Bién doi nhay
vot, gian doan va khong co6 quy luat.

Tuy thudc vao didu kién tao quing, su bién
hoéa ciia cac tinh cht quan trong ctia than quing
¢6 thé bién héa ngiu nhién, bién hoa khong ngau
nhién hoic bién hoa khong gian hay bién hoa hon
hop [22].

+ Déc tinh di hudng va cac kiéu di hudng cta
cac thanh tao khoang san.

- Ddc tinh di huéng: da sd cac thanh tao
khoang san tu nhién déu co tinh di hudng khac
nhau. Dac tinh di huéng cia khoang san thuong
lién quan v6i hinh thai, cAu tric cua than quang
néu chung khong bi pha v& boi cac qua trinh kién
tao, bién chat va qua trinh phong hoa vé sau.
Tinh di hudéng ciu tric cua khoang san chi yéu
1a do qua trinh thanh tao chung tao nén. Trong
nhidu mo khoang, phuong bién héa manh nhat
ctia cac thong sb dia chat cong nghiép thuong
trung véi phuong chidu day than quéang. D01 lap
voi tinh di huong 1a tinh déng hudéng vé cau trdc,
d6 1a 2 khai niém déi 1ap nhau. Trong thanh tao
khoang san dang hudng thi cac yéu td cu trac
ctia chiing khong c6 thir bac, nguoc lai thi ciu
tric di hudng c6 thir bac nhét dinh.

- Cdc kiéu di hudng: cac kiéu di huong vé
cu triic ctia tich tu khoang san phan thanh 3 kiéu
co ban sau:
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Kiéu thir nhat: dic trung cho kiéu nay thuong
la than quang c6 dang via, dang 16p keo dai, thau
kinh, mach, hoac vi mach. Néu goi chi so di
huéng 1a A, hé sé di hudng 1a I thi chi sé di
hudng dugc xac dinh theo cong thirc:

A=lnac b Imin=1Im: i g 1)

Trong d6: Im ; Ir; I, 1an luot 14 gia tri di hudng
theo chiéu day, chiéu rong (hudng dbc) va theo
chiéu dai (duong phuong).

Kiéu thir 2: dac trung cho kiéu nay la céac
than khoang san ¢6 2 hudng di hudng, dic trung
la cac than quang dang 6ng, dang thau kinh, hodc
dang 16p dang hudng. Pic trung dinh luong sy
dinh huéng thé hién:

Im > I; hoac In > Iy 2

Kiéu thir 3: ddc trung cho kiéu thtr 3 thudng
la cac than quéang ty nhién chi ¢6 mdt hudng di
huéng (In) thuong 1a nhitng than quing ding
huéng hodc dang 16p mong.

Dé danh gia dugc dic diém bién héa va tinh
di hudng cua khoang san, cac nha nghién ctru
thuong phai st dung phuong phap moé hinh hoéa.
Mo hinh hoa cho phép nhan thirc cac ddi trong
dia chét khoang san, hodc cac qua trinh dia chét
va dugc st dung kha rong rai trong linh vuc thadm
do. San pham cta qua trinh mo hinh hoéa c6 thé
142 mot mo hinh cu thé quan sat dugc béng mat
thuong (so do dang khdi, binh d6, mit cit dia
chit,...) hodc mo hinh dwoc quy nap dudi dang
mot cong thirc toan hoc, con goi 1a mo hinh triru
tuong [23].

Mot cach tong quat, tat ca cac mo hinh phai
¢6 3 thanh té: thong tin dau vao, tién trinh xir Iy
thong tin va thong tin diu ra.

Mo hinh kiéu 3A (g dung - Application,
thuat toan - Algorithm va kién trac -
Architecture) theo khoa hoc tinh todn thuong
dugc ap dung trong nghién ctru cac khoa hoc vé
trai dat (Hinh 2).

Trong thyc té thim do dia chit thuong sir
dung rong rdi cac md hinh: dang biéu do6
(graphical), khéi lap thé (Market), hinh hoc mo
va cac phuong phap toan dia chat.

Tu tuong co ban cia md hinh hoa 1a khai
thac mé hinh dé nhan dwogc khai niém tin cay vé
tinh chét cua dbi twong dia chat cAn nghién ciru.

Kién truc
Architecture

Tinh toan = Thwe nghiém
=
D %

Theory

Application
Ung dung

Algorithm

Thuit toan

Ly thuyét

Hinh 2. Mo hinh theo khoa hoc tinh todn [23].
3.2. Phuong phadp nghién cuu

3.2.1. Phuong phap khao sat thuc dia

Tién hanh khao sat thuc dia trén mot sb mat
cit dia chat tuyén tham do, két hop xem xét chi
tiét mot s6 mau 16i khoan dé hiéu chinh mit cét
dac trung cho khu vuc nghién ctru.

3.2.2. Phwong phap xit ly tai liéu trong phong

- Thu thap, tong hop tai liéu dia chit va cac
tai liéu phén tich trong bao cdo tham do. Trén co
s& do, luva chon nguén tai liéu bado dam do tin cay
dé tong hop, phan tich va xtr 1y tai liéu nhim dap
ung cac ndi dung nghién clru cta bai bao.

- St dung phwong phap mé hinh cu thé
(so dd khéi, binh dd dong chiéu day, dong ham
luong va hé théng mat cat dia chat tuyén tham
do) dé danh gia vé quy luat cta su bién hoa va
ciu trac cia su bién hoa urani trong khu vuc
nghién curu.

- Phuong phap toan dia chat:

+ Phuong phap todn thong ké: phuong phap
toan thong ké mot chiéu dé duoc sir dung dé xir
1y tai liéu, tinh toan cac dic trung thong ké cia
cac thong sb chiéu day, ham luong urani trong
than quang. Phuong phap cho phép xac dinh céac
thong s trung binh, phuong sai va hé s6 bién
thien (X, o, V%) dic trung cho timg than
quang (tap mau) nghién ctru. Pay 1a mot trong so
tiéu chuan co ban duoc sir dung dé luan giai vé
mirc d6 bién héa cia quing hoa. Noi dung cua
phuong phép dé cap chi tiét trong [24].
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+ Phdn tich ham cdu tric: trong nghién ciru
dic tinh bién hoa khong gian ciia thong s6 nghién
ctru (chiéu day, ham lugng,...) Iy thuyet toan co
ban dugc st dung la "ly thuyet bién s6 ving",
nghia la gid tri cua thong s6 nghién ctru nao do
tai mot diém quan sat nhat dinh ¢6 lién quan dén
gid tri cua cac diém khac phén b cach nhau mot
khoang nhét dinh (h). Cac diém quan sat cach xa
thuong it anh huong hon so voi cac diém gan;
mit khac, trong thyc té dia chat thuong xay ra
hién tuong la mic do anh hudng cua cac diém
quan sat phu thudc vao hudéng quan sat (phuong
vi khong gian), nghia 14 thé hién tinh di huéng
ctia khoang san. Su phu thudc gitra cac diém
quan sat phan bd trén mot khoang cach hi va
theo mdt hudng xac dinh dugc xac dinh theo
cong thuc:

Var|Z .y = Zo)| = 221~ Zpa

x2eD 3)
Trong d6: D - tap hop con c¢b dinh trong
khong gian m chiéu; 2y[Z(x1) - Z(x2)] la ham
cta s6 gia Z(x1) - Z(x2) va duoc Matheron goi
1a biéu d6 phuong sai hay Variogram hodc ham
céu trac (structural function) [25, 26].
Variogram y(h) dugc dinh nghla nhu 1a mot
nira ky vong toan ctia bién ngau nhién va dugc
Matheron goi 1a biéu d6 phuong sai hay
variogram hodc ham cdu trac (structural
function) (Matheron, 1963; 1970), xac dinh theo
cong thtrc:

y(h)= ; D[Z(x) - Z(x+h)] 4

Variogram thuc nghiém dugc xac dinh theo
c6ng thirc: [27 28]

Y 2N Z[ x+h ] (5)

Trong do. N(h) - Sé lwong cip diém tinh toan
& mdi budc; Z), Zix +ny 1 gia tri cta théng s6
nghién ciru tai diém x va (x + h) cach nhau mot
khoang h va theo mot hudng xac dinh.

Tir cac y(h) thuc nghiém, can phai mé hinh
hoa chung vé cac mé hinh 1y thuyét; tir d6 khai
thac cac dic tinh cia mo hinh dé danh gia vé tinh
bién doi, tinh di huéng, luan giai mang tham do
va lya chon kich thugc khdi tinh trit lugng bang
phuong phap Kriging,...

vo1 moi x1,

3.2.3. Ung dung phan mém Surpac dé phén
tich, thiét ldp cdc mé hinh variogram

B6 phan mém Surpac 1a bd phan mém toan
dién cho nganh Dia chit - Mo, duoc phat trién
boi tap doan Gemcom cua Australia, da va dang
str dung hon 20 nudc trén thé gidi. Trong bai bao,
tac gia st dung moduls mo hinh hoa dia chat than
quing dé thiét 1ap cac variogram, 1am co s¢ danh
gia dic tinh bién doi, tinh di huéng ciia quing
ho& urani trong khu vuc nghién ciru. Noi dung
chi tiét dé cap trong Nguyén Tién Phu va nnk,
2021 [29].

4. Két qua va thao luin

4.1. Bdc diém bién héa quang hoa urani khu viec
Pa Lua - Pa Rong

Quy luat va sy bién hoa quang hda urani
trong khu vuc nghién ciru: dé danh gia vé quy
luat va su bién hoa quing urani trong khu vuc
nghién ctru, tic gia tién hanh mé hinh hoa than
quing theo hé théng mat cit dia chat tuyén tham
do va thanh 1ap cac ban d6 dong ding (dang try,
ddng chiéu day va dong ham luong) cho céc than
quang 1, 2 va 3a bang phin mém Surpac [29].
Do khu6n khd c6 han, nén trong bai bao chi trich
dan tai liéu cua than quang 1 - khu A (Hinh 3a, b).
Phan tich tai liéu thu nhan duoc tir cac mo hinh
cu thé rit ra mot sd nhan xét sau:

- Két qua khao sat (Hinh 3a, b) cho thiy: cac
than quéng c6 xu hudng chung cdm vé dong bic
(45-55°) véi goc dbc 5-15°, ca biét dén 20°, co vi
tri gin nhu nam ngang, vé tong thé cac than
qudng c6 dang via (tabuler) [29]. Pong thoi tir hé
théng mat cat tuyén tham do [20] cho phép nhén
thire duoc vé dic diém bién dbi khong gian cua
than quing urani cong nghiép va mbi quan hé
gitta chiing v6i da vay quanh.

- Phén tich cac binh do dang try ctia cac than
quang 1, 2 va 3a cho thiy xu huong chung than
quing dang don nghleng cam vé dong bic; trén
do phat trién mot sb nép ubn bac cao. Cac truc
nép udn bac cao chii yéu c6 phuong dong béc -
tdy nam hodc 4 kinh tuyén.



70 T. L. Chau et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 3 (2023) 63-74

Ranh gidi than quéing 1

nhé va cat két hat the

Ranh giéi cat két hat nhé voi véi cat két hat the

Hinh 3. a) Mat cit ngang tuyén 20 khu A; b) Mat cit doc tuyén truc khu A.

- Phan tich cac binh d6 ddng ham lugng,
dong chleu day than quang urani va h¢ thong mat
cit tuyén tham do cho thay hinh thai - cau trtic
céc than quing tuong ddi phirc tap, than cong
nghiép c¢6 dang chudi thiu kinh, phinh thép
khong 16 quy luat. Chidu day va ham lugng urani
trong cac than quing bién doi dang nhay vot,
gian doan va khong c6 quy luat; cAu trac ndi bd
tir don gian dén phurc tap.

- Su bién ddi chiéu day va ham lugng urani
trong cac than quing thé hién kha tuong dong
voi nhau, nghia la trong pham vi than quang co
chiéu day 16n, ham luong urani giau hon so véi
vi tri than quing c6 chiéu day mong. Mit khac,
két qua xac dinh hé sb tuwong quan (Ryy) giita
chiéu day va ham lugng cho hai than quing:
Ry =0,7 (TQ1) va Ry = 0,6 (TQ2) cling chi rd
gilta chiéu day va ham lugng c6 mbi quan hé
thuan twong ddi chat. Cac thau kinh quing urani
tap trung va twong dbi 6n dinh ¢ khu trung tim
va ¢6 xu hudng giam dan vé phia béc va phia
nam khu vic nghién ctru ca vé quy mé va ham
lugng. Pac diém chung nhét 1a cac thdu kinh
quing urani céng nghiép phan bd tao thanh chudi

thau kinh va dugc lién két voi nhau trong mot
16p d4 chtra quing nhét dinh. Cac thiu kinh
quéng cong nghiép kéo dai theo dudong phuong
tir 35 m dén 250 m, trung binh tir 60-110 m; theo
hudng doc thay doi tir 25-35 m dén 120-130 m,
trung binh tir 50 m dén 100 m. Khoang cach gian
doan giita cac thau kinh urani cong nghiép thay
ddi tir 20 m dén 100 m.

Pic diém bién hoa vé chiéu day va ham
luong UsOg trong cac than quing urani cong
nghiép: két qua xir Iy théng ké chiéu day va ham
lugng U3zOg trong than quang cong nghiép TQI
va TQ2 tong hop trong Bang 1 [20].

Tu Bang 1 rat ra mot sb nhan xét sau:

- Chiéu day trung binh cta 03 than quing
(TQ1, TQ2, TQ3a) tur 1,7+2,4 m, thugc nhom
than quang co6 chiéu day mong den trung binh va
mue dd bién doi thude loai khong 6 6n dinh dén rat
khéng 6n dinh (Vi = 83,8+102,8%).

- Ham lugng UsOs trung binh trong céc than
quang cong nghiép tor 0,029+0,054% U3Os,
thuoc loai quing nghéo; ham luong phan b
trong cac than quing tir khong dong déu dén rat
khong dong déu (Ve = 57,9+100,9%).
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Bang 1. Két qua xtr 1y théng ké ham lugng UsO va chidu day mét s6 than quing chinh

- S6 hiéu than : Chicu dflr}; u(rr:;) . Ham luogn (L#Sr%%
quéang (khu) Min Max binh Vi (%) Min Max binh Ve (%)
1 TQ1 (B-A-E) 0,6 19,1 2,4 100,8 0,010 0,365 0,050 100,9
2 TQL(G) 0,6 14,5 2,4 96,1 0,010 0,395 0,049 100,8
3 TQ2 (A) 0,5 10,0 2,3 83,8 0,010 0,240 0,029 70,5
4 TQ2 (G) 0,6 7,6 1,7 85,2 0,010 0,168 0,035 78,6
5 TQ3a (A) 0,6 115 1,83 102,8 0,012 0,112 0,029 57,9

4.2. Ddc tinh di huong cua khodang san

Trong pham vi bai bao, tac gia trich dan két
qua md hinh hoa theo 4 huéng co ban (50°, 95°,
140°, 185°), véi goc xoay xung quanh mdi hudng
14 +22,5° cho ham lugng (UsOg) va chiéu day cia
than quang 1 [29]. Than quang 1 1a than quang
¢6 dir liéu nhiéu nhat trong khu vuc Pa Lira - Pa

15 > 50 (10)

Hinh 4. Variogram theo huéng 50°.

0 - 140 (10)

Hinh 6. Variorgram huéng 140°.

Rong, dugc khdng ché bai 380 16 khoan, 20 hao
va vét 1, voi 1658 mau phan tich ¢6 ham luong
UsOs > 0,01%. Két qua khao sat y(h) thuc
nghiém va mo hinh hoa 1y thuyét theo ham lugng
U30g bang phan mém SURPAC cua than quiang
1 trich dén trén Hinh 4, 5, 6, 7 va tong hop trong
Béang 2.

~10,5453 > 95.993 (10)

Hinh 5. Variogram huéng 95°.

10.5453 -> 184,007 (10) Fa

.......

Hinh 7. Variogram huéng 185°.

Ghi cha: trén cac Hinh 4-7, duong ziczic 1 Variogram thyc nghiém, duong tron
la Variogram md hinh hoda theo mé hinh cau.
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Bang 2. Bang tong hop két qua khao sat Variogram theo ham lugng ciia TQ1
Huéng Thoén s;) ?’5‘0 1Er;unﬂg a;gyflht)h :
khao | Hicu img | 1on (kéca | Kich thuGe M6 hinh
sat(d0) | tusinh | éuimg | d&ianh
) j tu sinh) hudng (m)
y(h)=0,45+0,39(1,5— h 5h—3) khih <30
50 0,45 0,84 30 30
= 0,45+0,39=0,84 khi h > 30
h
khi h<105
95 0 1,33 105 y(n) =133(L5 =~ 1053) 1
=1,33 khi h >105
h
h) =019 +0,87(L5— —05— khi h <125
140 0,19 1,06 125 r(h) = (L5 o )
=0,19+0,87=1,06 khl h >125
#(1)=002+0505 —05 ) khih<52
185 0,02 0,52 52 ' R R - T
=0,02+0,5=0,52 khi h >52

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

* Higu tng ty sinh: phan 4anh sy bién doi cuc bo (mau dic cao) vé chiéu day ciing nhu ham luong.

Tir Hinh 4-7 va Bang 2 rat ra mot s két
luan sau:

- Theo ca 4 hudng (50°, 95°, 140° va 185°),
cac variogram ham luong UsOs va chiéu day
than quing déu c6 dang mé hinh cau, thé hién rd
hiéu tng tu sinh (c6 biéu hién mau dic cao) véi
murc d6 khac nhau. Két qua khao sat ciing cho
thdy su bién d6i cua ham luong phirc tap hon
chiéu day than quing.

- Ham lugng bién doi nho nhat tring huéng
dbc than quing (50°+12,5°), véi kich thude doi
anh huéng 1a 30 m; hudng bién ddi 16n nhit
trung v6i phuong kéo dai cua than quang
(140°+12,5%), voéi kich thudc d6i anh hudng 1a
125 m; chi s6 di huéng A = 4,16 cho théy muc
d6 bién d6i ham lugng UsOg 16n theo cac hudng
khac nhau, bién ddi theo duong phuong bang 4
lan theo hudng dbc.

- Pic tinh bién d6i cua chiéu day phu hop véi
ham lugng, nhung mic d6 bién doi don gian
hon, véi kich thudc déi anh hudng theo huong
dbc 1255 m va 125 m theo duong phuong, chi sb
di hudng A = 2,27, bién ddi theo dudng phuong
bang 2 1an theo hudng déc.

Tir két qua trén cho thay: mang ludi tham do
urani néu trén nén su dung mang ludi hinh
chir nhat.

4.3. Mot s6 trao doi va thdo ludgn

- Két qua nghién ciru 1a co so quan trong
trong vi€c ludn gidi nhém mo tham do, lya chon
phuong vi va khoang cach bé tri cong trinh tham
do, cling nhu phuong phap tinh trlr lugng urani
trong cat két khu Pa Lira - Pa Rong ndi riéng,
triing Nong Son ndi chung. Trén co s& phan tich
dic diém cau tric dia chit va két qua danh gia vé
dic diém bién héa ctia cac thong s6 dia chit cong
nghiép than quing, thi dbi tugng nghién ctru xép
vao nhéom mo tham do 111 1a hop 1y voi ly do day
14 loai hinh mé ¢6 céu triic dia chit phirc tap, cac
than quing urani c6 dang via (16p), via thau kinh
(chudi thau kinh), phinh thop khéng rd quy
ludt, mirc d6 bién doi chiéu day khong 6n dinh
(Vm = 83,8+102,8%), ham luong phan bd khong
dong déu (Ve = 57,9+100,9%).

- V6i dic tinh di huéng néu trén, dé Iya chon
mang ludi tham do hop 1y nhat 13 dya vao dic
tinh bién d6i vé ham lugng urani trong cac than
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quang. Hinh dang mang lu6i tham do tt nhat ap
dung mang ludi dang tuyén song song, phuong
vi tuyén tham do trung phuong vi huong dbc cua
than quing va khoang cach tuyén gap 2-3 lan
khoang cach cong trinh trén tuyén (khoang cach
tuyén bd tri khéng qua 50-60 m, cdng trinh trén
tuyén khong qua 25-30 m.

- M6 hinh ham cau tric khéng chi 1a co so dé
danh gia dac tinh bién hoa ciia quang hoa, ma
con la chi s6 d lya chon kich thudc khéi tinh trix
lugng, tai nguyén urani trong cac than quang va
xac dinh sai sd udc luong bang phuong sai
Kriging. Vi vay, md hinh can duoc &p dung rong
rai trong tham do cac mo khoadng san; dac biét
trong cbng tac tinh trir lwgng, tai nguyén urani
trong cat két triing Nong Son.

5. Két luan

i) Cac than quiang urani cong nghiép tap
trung va twong dbi 6n dinh & trung tam khu vue
nghién ctru va ¢ xu hudng giam dan vé hai phia
ca vé quy mé va ham luong. Ching phéan bb tao
thanh chudi thdu kinh kéo dai theo phuong tay
bac - déng nam va dwoc lién két voi nhau trong
mot 16p da chira quing nhit dinh. P4 chira quing
chu yéu 1a cat két acko hat tho dén trung; mau
xam, xam den gidu vat chat hiru co. Cac than
quéng cong nghiép kéo dai theo duong phuong
tir 35 m dén 250 m, trung binh tir 60-110 m; theo
hudng dbc thay ddi tir 25-35 m dén 120-130 m,
trung binh tir 50 m dén 100 m. Khoang cach gian
doan giira cac thau kinh urani cong nghiép thay
doi tir 20 m dén 100 m;

ii) Cac than quang urani khu vuc nghién ctru,
chu yéu c6 dang 16p (tabuler), gia chinh hop véi
da vay quanh. Than qudng c6 xu hudng chung
cim don nghiéng vé dong bic (45-55°) Vi goc
doc 5-15°, ca biét trén 20°, trén d6 phat trién mot
sd nép udn bac cao. Nhu vy, phuong vi hé thong
tuyén tham do di tién hanh trén khu vuc nghién
ctru 12 phu hop véi ciu triic chung cua than
quang. Cac tuyén tham do da b tri vudng goc
hodc gan vuodng goc voi phuong kéo dai cua than
quang va khong ché dugc cac nép udn bac cao;

iii) Chiéu day va ham luong urani trong cic
than quing bién ddi dang nhay vot, gian doan va

khong 16 quy luat; hinh thai - cu tric tuong ddi
phuce tap, phinh thop khong co quy luat. Day la
yéu t6 gay kho khin trong cong tac tham do va
anh huong khong nho dén do tin cdy cua cong
tac tinh trir luong, tai nguyen urani trong khu vuc
Pa Lua - Pa Rong ndi riéng, urani trong cat két
triing Nong Son ndi chung;

iv) Sur bién d6i chidu day va ham lugng urani
thé hién kha tuong dong va giira chung c6 mdi
quan hé thuan tuong dbi chit. Két qua tham do
chi rd pham vi than quing day, thuong cdé ham
luwgng 16n hon va nguoc lai.

Loi cam on

Bai bao gidi thi€u trén co so tai liéu thu nhan
dugc trong qué trinh thuc hién dé an tham do
quang urani khu vuc Pa Lira - Pa Rong, huyén
Nam Giang, tinh Quang Nam do Lién doan Dia
chét Xa - Hiém chu tri.
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