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- The Uranium ore bodies in the Binh Duong deposit are lenticular-shaped,
complex morphology and structure. They belong to the small-scale type,
with complex changes.

- The Uranium contents of industrial ore bodies calculated by the ore
thickness’ weighted average method are comparable to those estimated by
the adjacent bulk method. However, these values are systematically lower
than the mean values.

- The crucial factor in the reliability of the exploration and calculation for
reserves in the Binh Duong Uranium deposit are the ore bodies’ thickness
and random error in sample analysis.

- The error in calculating uranium reserves in the case of taking into
account the efficiency of using the internally and externally extrapolating
boundaries of the ore body are larger than the case without paying
attention to this efficiency.

- The exploration network has been carried out being within 40m along
the strike and 20+40 m along the slope, enough basis to calculate reserves
atlevel 122; however, out of this network only responds to the requirement
of calculating resource at level 333.
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Bai bdo gidi thiéu két qud nghién civu, ddnh gid do tin cdy ctia cong tdc thdm
do va tinh tri lwong Urani mé Binh Puong, tinh Cao Bdng trén co sé sir dung
phéi hop Phwong phdp todn thdng ké va Pia thong ké. Két qud nghién ctru
riit ra mét sé két ludn sau:

- Cdc thdn qudng Urani khu mé Binh Pwdng cé dang thdu kinh, hinh thdi
cdu triic thudc logi phiec tap. Thdn qudng thudc loai quy mé nhé, bién doi
phikc tap.

- Ham lwgng Urani trung binh trong cdc thdn qudng cong nghiép tinh theo
phwong phdp trung binh gia quyén véi chiéu day va phwong phap khéi gén
ké la xdp xi nhau va nhé hon gia tri trung binh tinh theo phwong phdp trung
binh s6 hoc.

- Yéu to quyét dinh do tin cdy trong tham do va tinh tri lwong Urani doi voi
mé Binh Pwong la chiéu day thdn qudng va sai s6 ngau nhién trong phdn
tich mau.

- Sai s tinh triv lwong Urani trong trwdong hop 6 tinh dén hiéu sudt st dung
ranh gidi noi, ngoai suy thdn qudng Ién hon trwong hop khéng chii y dén
hiéu sudt str dung ranh gi&i ndi, ngoai suy thdn qudng.

- Mang lwéi tham do dd thi cong trong pham vi 40 m theo dwong phwong
va 20+40 m theo hwdéng déc di co sé tinh triv lwong & cdp 122; ngoai mang
Iwdi nay chi ddp tng yéu cdu tinh tai nguyén & cdp 333.

© 2022 Trwong Pai hoc Mo - Pia chit. T4t ca cac quyén dwoc bao dam.

héa Urani dwgc hinh thanh trong céc cu tric dia

1. Mo dau chit véi mirc do phirc tap khac nhau, c6 tudi tir

Nuéc ta dwge danh gia 1a mot trong s6 cac Proterozoi dén Pé tir (Nguyén, 1990; Nguyén,
qudc gia c6 tiém nang lén vé khoang san Urani. 2008; Trinh, 2020). Trong dd, quing Urani c6
Cac mo, diém quing hodc cac biéu hién khoang trién vong nhat tap trung chi yéu & khu viee Trung

“Tdc gid lién hé

b6 va Bac bd. Trong thoi gian qua, da cé nhiéu to

chirc trong va ngoai nwéc tién hanh cong tac
A 7 A AY N by w by -

nghién ctry, diéu tra, tim kiém va tham do quang

E - mail: phuong_mdc@yahoo.com Urani; trong d6 ¢6 mé Binh Dudng, tinh Cao Bang
DOI: 10.46326/JMES.2022.63(2).03 (Phung, 1986; Nguyen, 1990; Nguyén, 2008; Tran,
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2017). Tuy nhién, dén thoi diém hién nay, kinh
nghiém vé tham do quang Urani ca nuwéc ta con
nhiéu han ché, la nhitng can tré khong nhé trong
viéc str dung phwong phép doi sdnh hodc phwong
phép twong tw dé lwa chon hé théng tham do va
phwong phap tinh trit lwong cho loai hinh khoang
san ddc biét nay. Do d6, dé gbp phan ning cao hiéu
qua va do tin cdy cta cong tac tham do qudng
Urani trén lanh thé nwoc ta, thi viéc nghién ctru
danh gia do tin ciy cua hé thong tham do va
phwong phap tinh trit lwvong Urani da st dung
trong thoi gian qua 1a rat can thiét. Trong boi canh
do, viéc nghién ctru rng dung cac phwong phap
toan dia chat dé danh gia dé tin ciy cia mang luGi
tham do va phwong phap tinh trit lwgng Urani cho
kiéu mo Binh Pwong, gép phan ning cao hiéu qua
cong tac tham do Urani trén lanh tho Viét Nam la
hét strc can thiét.
2. Khai quat vé déi twong nghién ciru

Vé ngubn goc quang Urani mo Binh Duwong
hién con c6 cic quan diém khac nhau. Theo Trin

Ngoc Thai nam 2017 thi quang Urani mé Binh
Puong c6 ngudn goc nhiét dich nhiét do trung
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binh - thip (120+220°C), thudc kiéu mo Urani
dang mach, mang mach lién quan véi granit phirc
hé Pia Oac (Tran, 2017). Theo Phung (1986) va
Nguyén (1990), quing Urani m6 Binh Puong
phan b trong cac tram tich Proluvi - Deluvi c6 (hé
Neogen - N?). Phung (1986) cho rang, cic than
quang Urani trong khu mo6 Binh Pwong phan bd
tAp trung trong tram tich b& roi Proluvi - Deluvi c6
(hé Neogen - N?), phia bac tiép giap véi thung lting
Binh Dwong). Chiéu dai khoang 2.000 m, rong
500+700 m, dwoc chia 1am 4 khu: Khu bac, khu
Pém, khu trung tam va khu Nam. Trong dién tich
da tham do, cac than quang dwoc danh gia gom
than quang I va than quang Il khu trung tdm, than
quéng I1I khu béc, ngoai 3 than quing nay, trong
khu mo con mét s6 than quang dang thau kinh, ¢
quy md nhd, ham lwong thdp nam trén hoic dwdi
cacthan quang chinh (Hinh 1: thé hién thin quang
1B c6 quy md nho, ham lwong thip nam dwéi than
quang 1; hinh 2: thé hién than quang IIIB c6 quy
mo nhd, ham lwong thap nam dwéi than quang I11)
(Phuing, 1986). Than quéng [: phan bd & khu trung
tam, 1 thin quidng c6 quy mo 16m, chat lwgng tét
va c6 diéu kién khai thac thuén loi nhit cia mo
Binh Buong.
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Hinh 1. Mdt cat dia chdt tuyén O mé Urani Binh Duing, Cao Bdng (theo Phiing, 1986).
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Thén quang dang thiu kinh, c6 hinh thai cdu
truc kha phitc tap, cam nghiéng vé tAy nam v&i goc
ddc thay doi tir 15+70 °C (Hinh 1), bién d6i kha dot
ngot, khéng c6 quy luat. Than quang kéo dai theo
phuwong tay bac - ddng nam, dai trén 200 m, chiéu
rong 60+90 m, day tir 1+28 m. Than quang dang
th4u kinh, 16 trén mat & do cao 1.020+1.030m, noi
sau nhit nam dwéi 16p phu khoadng 40m. Thanh
phan quang phirc tap, gobm 2 phan: Cic manh vun
dang dam, cudi, san ran chic, vat liéu vun min
dong vai tro lam xi ming gin két khoang vat
quang la tocbenit, it otenit (chiém khodng 1%),
phén b6 rai rac trong thanh phan xi mang. Ham
lwong Urani trung binh 0,03+0,12%. Ham lwong
P,0s trung binh 7,27% (Phung, 1986; Nguyén,
1990).

- Than quang II: phin b6 & khu trung tim,
than quang c6 dang hinh phéu, c6 hinh thai cdu
tric phic tap, phan b6 trong ranh gidi tiép xic
gilta d4 hoa va da granit. Than quang kéo dai theo
phuwong tiy bac - dong nam dai khodng 130 m,
rong 10+35 m, day tir 4+15 m. Than quédng c6 thé
nam thoai (20+30°C), phan b6 & dd cao
955+1.000 m, bi phu kha day (30+55 m) (Hinh 1).
Ham lwong Urani thay déi 0,045+0,065%, trung
binh 0,055%. Ham lwong P,0s trung binh 11,01%,

e

bién ddi khong c6 quy luat (Phung, 1986; Nguyén,
1990).

- Than quing III: phan bd & khu bic, dang
thiu kinh ndm nghiéng, bi udn lwon theo hinh
dang 16p tram tich. Trén binh d6 c6 dang gan dang
thwéc. Chiéu day thay doi tir 1+20 m, trung binh
5+10 m, thé€ nam 310 £ 15+450C. Than quang c6
hinh thai - ciu tric phic tap, chira tir 1+3 16p da
kep day tir 1+8 m; bi pht kha day, tir 35+80 m va
phan bo & do cao 980+1.040 m (Hinh 2). Khac v&i
cac than quiang khu trung tAm, trong thanh phan
than qudng nghéo manh vun dang dam, cudi.
Khoang vat quing cht yéu la octenit va it tocbenit.
Ham lwong Urani trong than quang thay dai ti
0,044+0,053%, trung binh 0,049%, ham lwong
P,0s trung binh 12 8,16% (Phung, 1986; Nguyén,
1990).

Trong giai doan thim do (ndm 1986), di lay
hon 3.000 mAu phan tich cac loai. Hu hét cAc miu
phén tich trong cac than quang I va II khu trung
tAm va than quang I1I khu bac (Phung, 1986). Két
qua téng hop tai liéu phan tich cho thidy ham
lwong Urani chi yéu tip trung & bac 0,01+0,05%.

D€ khoanh néi thidn quing cong nghiép va
tinh trit lwong quang Urani mo6 Binh Puwong, doan
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Hinh 2. Mdt cat dia chdt tuyén 2 mé Urani Binh Puong, Cao Bdng (theo Phiing, 1986).
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Dia chit 152 (Lién doan Dia chat Xa - Hiém) st
dung chi tiéu trir lrong nhw sau:

- Quang loai I: Ham lwgng bién 0,047% U30s
(0,040% U), ham lwong céng nghiép toi thiéu 0,1
% U30s (0,085% U).

- Quang loai II: Ham lwong bién 0,023% U3z0s
(0,02% U), ham lwgng cong nghiép téi thiéu 0,05
% U303 (0,042% U).

- Chiéu day than quang cong nghiép t6i thiéu
la 1m, chiéu day l6p da kep t6i da 1m.

Phan tai nguyén c6 ham lwgng > 0,02%U,
ham lwong trung binh theo khéi < 0,42% U dwoc
tinh vao trit lwong ngoai bang can doi, twong rng
cAp tai nguyén 222 hién nay.

3. Phwong phap nghién ciru

3.1. Phwrorng phdp thu thdp, téng hoyp tai liéu

Xem xét toan bo tai liéu dia chat va cac so liéu
trong bao cdo tham do, tién hanh mot s6 16 trinh
khdo sat dia chit khu vic nghién ctu. Kiém tra lai
toan bo mit cit dia chit thim do, khu mé Binh
Puwong lwu triv & Lién doan Dia chit Xa - Hiém.
Xem xét toan bd tai liéu phan tich cac loai mau,
thiét d6 khoan va cong trinh khai dao. Thu thap,
tong hop tai liéu tr cic cong trinh nghién ctu
trudc; trén co s& do, lwa chon ngubn tai liéu bao
dam do tin ciy dé xir ly, nham bao dam do tin cay
cua cac két ludn dwa ra. Sr dung phwong phap
phén tich dic diém ciu trac dia chat khu mo, ciu
tric than quing, mit cat dia chat tuyén tham do.
P43 tién hanh chinh ly lai mot s mat cat dia chat
tham do chinh cit qua cac than quing I, Il va than
III. K&t qua tong hop tai liéu cho thay, trong dién
tich khu mo Binh Pwong chi c6 than quang I - khu
trung tAm va than quing III - khu bic da dwoc
tham do va tinh trit lwong & cip C: (twong Gng cip
122 hién nay); day ciing 1a cic than quing c6 quy
mo 1én, chiém trir lwong, tai nguyén chinh ctia khu
mo; dong thoi tai 2 than quang nay da c6 s6 lwong
cong trinh khéng ché dd 16n dé 4p dung phuwong
phép toan dia chat. Vi vy, trong bai bao nay, tac
gia chi st dung tai liéu tham do cda than quang I
va I1I dé luan giai vé do tin ciy ctia cong tac tham
do va tinh trit lwgng Urani mé Binh Puong.

3.2. Lwa chon phwong phdp ddnh gia doé tin cdy
cong tdc tham do va tinh trir lwong Urani mo
Binh Pwong

a. Phwong phdp théng ké

Két qua tinh toan hé s6 tw twong quan ctia cac
thong so chiéu day, ham lwgng va trir lwong da chi
ra khoang cach giira cac cong trinh tham do 16n
hon kich thwéc déi anh hudng (Nguyén va nnk,
2020), tirc 1a cac thong s6 dia chat than quang thu
nhan tir cac céng trinh tham do dwoc xem 1a hop
phén bién ddi ngau nhién, khong phu thudc. Khi
do, sai s6 tinh trir lwong kim loai dwgc xac dinh
theo cong thitrc (Porotov, 1977):

Py=yP2+P*+ P2+ P> (%) (1)

P - V.t
JN

Trong d6: Py, Pm, P, Py Ps - sai s6 twong doi
tinh trir lwong, sai s6 do xac dinh chiéu day trung
binh, ham lwong trung binh, thé trong trung binh
va dién tich phan bd clia than quang, ¢ - hé so xac
xudt (chon t = 2); Vi - hé s6 bién thién ctia théng s6
chiéu day (m), hodc ham lwong (%), thé trong
(T/m3) va dién tich cta thin quing (m2); N - s0
cong trinh cat qua than quing.

Tl cong thiec (2) cho thiy sai s6 twong doi
(P,) ctia cac thong sé tinh trir lwgng phu thudc vao
mirc do bién déi (Vi) va so lwgng cong trinh (N)
khong ché thin quang.

Trong tham do dia chit, sai s6 twong ddi cia
thé trong trong da so trweong hop la rat nho, cé thé
béd qua; sai s6 ham lwgng trung binh xac dinh theo
cong thirc:

P, =P, +P, (%) (3)

Trong d6: P. - sai s6 trong tinh todn ham
lwgng trung binh, xac dinh theo cong thirc 2; Py -
sai s6 phan tich miu héa co ban.

Sai s6 twong déi dién tich thin quang xac dinh
theo cong thirc do Protov dé xuit (Protov, 1977):

P S 100% (4)
= o
S48

Hodc theo cong thirc do Matheron (trong

Nguyén Vin Hoai va nnk,, 1990) dé xuit:

2
Py = /% +0,061 ~Z x100% (4a)

Trong do: S - Dién tich than quang trong ranh
gi¢indi suy gitra cac cong trinh tham do khéng ché

(%) (2
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than quang; - tong dién tich than quing tham gia
tinh trir lwong/tai nguyén (bao gbm ca dién tich
ndi va ngoai suy); N - SO céng trinh gdp quing
trong gi¢i han xac dinh S, Ny, N; - s6 lwong cong
trinh tham do theo 2 hwéng khac nhau (thwong
chon theo dwong phwong va huéng déc), voi N2 >
N

b. Phwong phdp dia théng ké

Phuong phap dia thong ké dugc st dung rong
rdi trong danh gia chit lwgng cac mo khoang san
kim loai; trong d6 c6 khoang san quy hiém va
phéng xa. Phwong phap ap dung t6t nhit déi voi
cac thin quing dang via, dang thau kinh c6 kich
thwéc va hinh thai bién d6i manh, cong trinh tham
do 1a tAp hop cac 16 khoan thing ding, mang lui
tham do dang hinh hoc (hinh vuéng hodc hinh chir
nhat) (Kazdan, 1974; Sinclair and Deraisme,
1983).

Trong khu mo Urani Binh Pwong, theo tai liéu
tham do, hiu hét cic thin quang chinh c6 dang
th&u kinh, cdm don nghiéng; kich thwdc va hinh
thai bién d6i manh (Phung, 1986). Hé théng tham
do da st dung la cac cong trinh khoan dirng, mang
lwdi thim do dang hinh vudng (40 x 40 m) khu bac
va hinh chit nhat (40 x 20 m) khu trung tam (Hinh
3).

Vi vay, tac gid ap dung cac phwong phap
(Kazdan, 1974; Sinclair and Deraisme,1983) dé
cip dwdi day dé danh gia hiéu qua mang lwdi tham

do da thi cong va do tin cdy cua cong tac tinh triv

lwgng Urani trong khu mo.

- banh gia do tin ciy vé viéc khoanh noi thin

quang theo tai liéu tham do:

+ Theo dién tich: Gia st phwong sai twong doi
dién tich than quang Urani da tham do ky hiéu va

xac dinh theo cong thirc:

LZ

lo.) _ A [1 n 0,44L—2J 5)

S?  6aN

1

Trong d6 : N - S6 16 khoan khéng ché than
quang trong dién tich danh gia; a - Kich thuéc 6
mang tham do; L;, L2 - 1a kich thwéc cac canh cda
dién tich thin quang danh gia dwoc quy vé hinh

elip cé dién tich twong dwong.

+ Theo thé tich: Phwong sai danh gia thé tich
dwgc xac dinh theo cong thirc sau:

.f ), )

VZ S2

(05)*
S2

Trong do:

(6)

dwoc xac dinh theo cong thirc

(5); h - chiéu day trung binh ctia thian quang.

- Banh gia do tin ciy cua viéc xac dinh chiéu
day trung binh than quang va tinh trit lwvgng Urani
theo mang lwdi tham do da thi cong: D€ danh gia
do tin cdy cia mang lwdi da thi cong va két qua
tinh trit lwong/tai nguyén Urani, cin danh gia cc

gia tri sau (Kazdan, 1974):

TQ ITI va TQ b
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Than quang va s6 hiéu

Hinh 3. Bdn do bé tri céng trinh tham do khu mé Urani Binh Puong - Cao Bang (thu tir ty 1€ 1: 5.000)
(Phting, 1986).
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+ Phwong sai logarit chiéu day ctia cac doan
quang theo 16 khoan (67);

+ Phuwong sai logarit trit lwgng dudng theo 16
khoan tham do (¢2,);

+ Phwong sai danh gia (02); xac dinh theo
cong thirc:

Trong dé: Cac phwong sai 62, 02 lan lwot 1a
phwong sai chiéu day, ham lwong hodc trir lwong
dwong; phwong phap tinh cac phwong sai nay c6
thé xem trong (Kazdan, 1974; Sinclair and
Deraisme, 1983);

- Phwrong sai logarit cac gia tri trung binh cta
cac théng s6 nghién ctru (chiéu day, trir lwgng
dwong va ham lwong) cta khoi tinh tri lwgng
trong giéi han toan mé xac theo cong thirc
(Kazdan, 1974):

o, SBa lng (8)

Vi o, - hé s6 phan tan tuyét déi. D€ xac dinh
o, ngudi ta dwng do thi Polyvariogramma véi truc
hoanh la logarit cia bwéc quan sat (Inr) va truc
tung la gia tri y (r), xac dinh theo cong thirc
(Kazdan, 1974):

y(r)=3a(In(r/d) +3/2) (9)

Trong cong thirc 8, 9: D - dwong lwgng dwdng
thé tich khoi anh hudng xac dinh theo cong thirc:

D=Aa (10)

Véi a - kich thwée 6 mang tham do; A - gia tri
tra trong cac bang cé san (Kazdan, 1974); d -
dwong lwong dwong clla mau; r - bwdc quan sat
(khoang cach cong trinh tham do); « - hé s6 phan
tan tuyét doi, c6 thé xic dinh theo cong thic
(Kazdan, 1974; Porotov, 1977):

2
Inn

" 2(Inr, —Inr)

2
O-ln o

3a (11)

Vé&i: r; va rz - bwdc quan sat (khoang cach
cong trinh tham do).

Trong bai bao, tic gia da tién hanh tinh toan
cho cac thong so chiéu day (h), ham lwong (c) va
trir lwong dwong (hc) .

+ Phuwong sai danh gia chiéu day trung binh

ky hiéu ¢, xac dinh theo cdng thirc:

3 2
2 g2 2 o; o, —azj
0-2 :05, O-Z, a, +[ S, Z, 7 h (12)
K N 2N

+ Phwong sai danh gia gia tri trung binh ctia
trit lwong dwong ky hiéu aghx xac dinh theo cong
thitrc:

Phwong sai danh gia gia tri trung binh cda trtr
lwgng dwdng theo cong thirc trén dwoc ap dung
trong trwong hop khéng chu y dén hiéu suit st
dung ranh gi6¢i than quang da khoanh néi.

Trong trwong hop tinh dén hiéu suit str dung
ranh giGi thian quing da khoanh néi, phwong sai
danh gia trit lwong Urani xac dinh theo cong thirc:

o= (GSJ +o’ (14)

N2
Trong do: ((;SZ) - phwong sai danh gia dién tich
xac dinh theo cong thirc (5); aﬁhx - phurong sai
danh gia trir lwong dwong, xac dinh theo cong

thirc:

o ~ (15)
N 2N

+ Phwong sai danh gia ham lwong trung binh
cdia Urani trong cac than quang cong nghiép ng
xac dinh theo cong thirc:

2

3 3
O'i —0'2 —Eax (O'i _0'2 2%) (16)
o, = +
N 2N

Duwa vao cac phwong sai danh gi3, tinh toan sai
sO twong d6i (Awa) twong ing véi cac théng s
nghién cttu theo cong thirc (Kazdan, 1974):
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(17)

Aggg=t /0% x100%

Trong do: t - hé s xac suat; o2 - phwong sai
danh gia (chiéu day, triv lwong dwong, ham
lwong).

Cac thong so6 dia chat cong nghiép dac trung
thu nhan tir cic cong trinh tham do cho cac than
quang chinh (thin qudng I va than quéng I1I) dé
gidi quyét ndi dung nghién cru gobm: Ham lwgng
Urani (U3Os) theo mau don va gia tri trung binh
cutia cac cong trinh tham do; chiéu day than quing
va trit lwgng diém (chiéu day x ham lwgng) cho
tirng cong trinh tham do thudc than I va than III.

4. Két qua va thao luan

4.1. Pdc trung phdn bé thong ké cdc thong sé
dia chdt cong nghiép thdn qudng Urani

Két qua tinh todn cac tham s6 déc trung thong
ké cia ham lwong, chiéu day, trit lwong diém cho
than quang TQ. I va TQ.III (Nguyén va nnk., 2020)
trinh bay trong Bang 1.

Tir s6 liéu & Bang 1, tién hanh tinh toan hé so6
bién thién cho cac thong s6 nghién ctu, két qua
nhw sau: Ham lwong Urani trong TQ.III phin bd
thudc loai dong déu (V. = 37,18%), TQ.I phan bd
thudc loai khong déng déu (V. = 59,06%); chiéu
day than quang bién d6i khong 6n dinh (Vi =
69,27+80,84%) va trir lwgng diém bién dai ciing
thudc loai khong 6n dinh (V, = 87,11 +95,82%).
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Két qua kiém nghiém mé hinh phan bd théng ké
xac dinh dwgc ham lwong Urani trong cac than
quang TQ.I, TQ.II tun theo ham phén bé loga
chudn; con chiéu day va trir lwong diém tuin theo
ham phéan bé chuln. Bic diém bién déi (hé s6 bién
thién) cac théng s6 ham lwgng, chiéu day va trir
lwong diém cda cac than quang I, I11 trong khu mé
khéng c6 sw khac nhau nhiéu.

4.2. Pdnh gia dé tin cdy cua coéng tdac thadm do va
tinh triv lwong Urani dd tién hanh trén khu mé
Binh Pwong

DE giai quyét muc tiéu nghién cru, tic giad st
dung phdi hop phwong phép toan thong ké va dia
thong ké. Duéi dy trinh bay két qua danh gia theo
cac phwong phap da lya chon.

a. Phwong phdp théng ké

Ttr s6 liéu trinh bay & bang 1 va tai liéu thu
thap trong bao cdo thim do (Phung, 1986), tién
hanh tinh todn ham lwgng trung binh va trit lwgng
Urani cho than qudng I va III theo cac phwong
phép khac nhau (Nguyén, 1990; Nguyén va nnk.,,
2020). Két qua téng hop trong Bang 2.

Twr Bang 2, rut ra nhan xét:

Ham lwgng Urani trung binh trong than
quang cong nghiép xac dinh theo phwong phap
trung binh gia quyén véi chiéu day va phwong
phap khai gan ké 1a xap xi nhau va nho hon gia tri
trung binh xac dinh theo phwong phap trung binh
s6 hoc.

Bdng 1. Két quda tinh todn cdc tham sé ddc trung théng ké cia TQ.I va TQ.IIL

Chidu da Ham lwong theo mau Ham lwong TB theo Trit lwong dwong
Than Y don cong trinh (mxc)
quang| Trung binh .| Trung binh . | Trung binh . | Trung binh .
(m) Phuong sai (%) Phuong sai (%) Phuong sai (m%) Phuong sai
TQI 7,16 24,601 0,075 0,001962 | 0,0736 | 0,001050 0,419 0,133218
TQIII 533 18,567 0,045 0,000280 | 0,0488 | 0,000702 0,282 0,073013
Bdng 2. Két quda tinh trie luong va ham lwong trung binh theo cdc phdp tinh trit lwong.
Ham lwong trung binh (%) Trit lwong Urani (tin)
Than | Giaquyén | Trun Khoi dja chat
< a quye Tuns Ving Ham lwong TB tinh theo Ham lwong TB tinh Ving
qudng | véichiéu | binhso - . W 1w N n LA
N gan ke TB gia quyén v&i chiéu theo trung binh s6 gan ké
day (m%) hoc <
day hoc
TQ.I 0,0585 0,0726 | 0,0584 80,84 100,33 90,45
TQ.III 0,0530 0,0478 | 0,0530 89,45 80,67 100,26
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Nhuw vy, voi ki€u mé Urani Binh Puwong, thi
gia tri trung binh ham lwong Urani tinh theo
phuong phép trung binh gia quyén véi chiéu day
hodc trung binh theo phwong phap khéi gan ké ¢
dé tin ciy cao hon trung binh s6 hoc.

Trit lwgng Urani tinh theo phwong phap khoi
gan ké 16n hon phwong phap khéi dia chat, véi
ham lwong trung binh khoi xac dinh theo trung
binh gia quyén v&i chiéu day than quang (str dung
trong bao cao tham do nam 1986).

Tir s6 liéu Bang 1, ap dung cac cong thirc (1, 2,
3, 4) dé danh gia sai s6 trong tinh trit lwong theo
phuwong phap thong ké. Két qua téng hop trong
Bang 3.

Bdng 3. Bdnh gid sai s6 két qud tinh trie luwong
Urani theo phwong phdp théng ké.

Bdng 5. Két qud ddnh gid do tin cdy ctia thé tich

thdn qudng.
Than — C:é\(c; ’g)l";l tri tinh pkzg(’y)rlzg sai
quang h At (A ~v7
h? V2
TQ.I 2,8 0,01671 0,01853
TQ.III 7,5 0,02390 0,02768

Trong Bang 5: a - khodng cdch giita cdc 16
khoan thdm do; h - chiéu day trung binh thdn
qudng.

- Banh gia do tin ciy cua viéc xac dinh chiéu
day trung binh va két qua tinh trir lwong Urani
theo mang lwdi tham do da thi cong:

Trong Bang 6, tdng hop tai liéu tir cong trinh
(Nguyén Vin Hoai, 1990) va 4p dung cdng thirc 11

Sai s8 twong d8i (%) (chon P = 0,68, de tinh toan hé s6 phan tan tuyét d6i cho cac thong
Than twong img t= 1) sO chiéu day .4, trit lwong diém 4, va ham lwong
quing | Chiéu | Dién | Ham Trir A K&t qua tong hop trong Bang 7
day tich lwong | luong Bdng 6. Két quad ddnh gid sai s6 twong doi.
TQ.1 15,90 4,26 35,13 38,80
TQ.III 25,57 6,14 33,58 42,65 Than Phwong sai Sai s twong doi
quang danh gia o (chon P=0,95,&ngt
Tir Bang 3, nhan thiy: =2)%
Sai s6 tinh trit lwong Urani & mé Binh Pwong TQI 0,02415 31,08
chti yéu do viéc wéc lwgng ham lwong trung binh TQ.I 0,05237 45,74

trong cac khoi tinh trir lwong (than quing), tiép
dén la chiéu day.

Sai s6 tinh trit lwong Urani doi véi than 1, 111
dao dong tir 38,8+42,65%, nam trong pham vi cho
phép d6i vai cap triv lwgng 122 (twong trng cip C1
cii).

b. Pdnh gid theo phwong phdp dia théng ké

- Do tin cdy cta dién tich than qudng cong
nghiép da khoanh néi theo tai liéu tham do: Do tin
cdy cua viéc ndi, ngoai suy dién tich than quang
cong nghiép theo tai liéu tham do dwoc danh gia
theo cac cong thirc (5, 6, 7). Két qua tong hop & cac
Bang 4, 5.

Bdng 4. Két quad ddnh gid do tin cdy cta dién tich

than qudng.
Thap | Kichthudccde | S8 16 | Phuwong sai
< canh khoan . (002
quang L (m) Lm N |twong doi <2
TQ.I 73,2 30,0 19 0,00181
TQII | 675 59,50 10 0,00377

Bdng 7. Két qud xdc dinh hé s6 phdn tdn tuyét déi
ctia cdc théng sé nghién ctru.

buong Puwong Hé s6 phan tan
TQ lwvong  luong du'(‘)'ng tuyét déi %
duwong cda [thé tich TB 16 a | a o
thin quing| khoan h hx x
TQ.I 218,1 7,29 7,899| 6,345 | 4,709
TQII| 254,0 5,46 3,622|4,913| 1,122

Trén co s& tai liéu trong bao cao tham do
(Phuing, 1986), tién hanh tinh toan cac phwong sai
logarrit chiéu day (alznh), trir lwgng duwong (alznhx)
ham lwong O'lznx ; st dung cong thirc thirc (8) xac
dinh phwong sai cac gia tri trung binh trong khéi
(62), cong thirc (11) tinh dwong lwong dwdng thé
tich khéi anh hwdng (D). Két qua tinh toan téng
hop trong Bang 8.

Ap dung cong thitc (12, 13) tinh toan phwong
sai danh gia cac gia tri trung binh cta chiéu day
(0%,), tri lwong dwong (o£, ), ham lwong (Z,)
va ap dung cong thirc (17) tinh sai s6 twong doi
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twong &ng cho cc théng s6 nghién ctru. Két qua
téng hop & Bang 9.

Bdng 8. Két qua xdc dinh phwong sai logarrit cdc
thong sé nghién ctru (o) va phwong sai cdc
gid tri trung binh khéi( o).

Phwong sai
logarit (62)

Phwong sai logarit cac
gia tri trung binh
2 2 2 2 2 2
Oinh |%inhx |%nx 9z, |92y, | 9z,
TQ.I [0,8054| 0,6474 | 0,48002,170|43,40|0,3826|0,3075|0,2280
TQ.II{0,4172] 0,5658 | 0,1290|2,049|81,96|0,1291 | 0,1667 | 0,380

Gi4 | Gia
triA|tiD

Than
quang]

Bdng 9. Téng két qud xdc dinh phwong sai
ddnh gid va sai s6 twong doi.

Sai s6 twong ddi

Than Phwong sai danh gia (chon P=0,95, tng

quang t=2)%
2 2 2
O, Og,, Of, Aq | Ap | Ac
0,0
TQ.I | 0,02684 289516 0,0056353 | 32,76 | 34,0 | 15,02
TQ. I11] 0,033493 | 0,037843 | 0,0095137 | 36,72 | 38,90 | 19,50

Tl Bang 9 nhin thiy, sai s6 tinh trir lwgng
theo bdo cdo thim do (nam 1986) ddi véi than
quang TQ.I va TQ.IIl ndm trong pham vi sai s6 cho
phép doi véi triv lwgng cip 122. Nhw vy, cic than
quang da thi cong cong trinh tham do (khoan, hao,
giéng) bao ddm mang lwdi tuyén cach tuyén (theo
dwong phuwong) 40 m va cong trinh trén tuyén
(theo hwéng déc) cach nhau 20+40 m da co sé&
tinh trit lwong cp 122. Ngoai pham vi mang luéi
nay chwa du co sé tinh triv lwong cap 122.

5.Kétluin

Tl két qua nghién ctru, tic gid rat ra mot sé
két luin sau:

- Cac than quang Urani khu mé Binh Puong
chti yéu c6 dang thau kinh; kich thwéc nhd, chiéu
day bién d6ilém. Yéu t6 quyét dinh d6 tin ciy trong
tham do va tinh trir lwong Urani déi véi mé Binh
Puong 1a chiéu day than quing va sai s§ ngau
nhién trong phan tich mau héa co ban.

- Sai s6 tinh trir lwong Urani trong treong hop
tinh dén hiéu suit str dung ranh gi¢i noi, ngoai suy
thidn quing cong nghiép l6n hon nhiéu so véi
trwong hop khong chd y dén hiéu suit st dung
ranh gi&i noi, ngoai suy.

- Sai s0 twong doi trong tinh trit lwgng Urani
cia thian TQI va TQII dao dong tw
31,08+45,74%, thudc ngwdng sai s6 cho phép déi
vGi cap trir lwong 122 (twong tng cip Cicli). Nhw

vy, do6i véi cac thian quang Urani da thi cong cong
trinh tham do véi mang lwdi tuyén cach tuyén
40m va cOng trinh trén tuyén cach nhau 20+40 m
du co sé tinh triv lwong & cdp 122; ngoai pham vi
nay, chi dap trng yéu ciu tinh tai nguyén & cap 333.

- Trong pham vi cac than quang chwa dap rng
yéu cAu mang ludi thim do néu trén, dé tinh triv
lwong cip 122 can tién hanh cong tac tham do
nang cip hay tham do bé sung. Khi tién hanh cong
tac tham do nang cip (bd sung), ngoai cong trinh
tham do b6 tri theo mang lwdi co ban, can ¢
10+15% cong trinh dw phong. Cac cong trinh dw
phong dwoc bé tri & pham vi cac than quing bi vat
nhon dot ngét, vi tri thin quang cé hinh thai - ciu
trac phtrc tap va vi tri than quang tach hodc nhap.

Cac phwong phap st dung trong bai bao cé
thé ap dung trong danh gia do tin ciy ctia cong tac
tinh trit lwong, tai nguyén & cac mo khac cé dac
diém dia chit khodng san Urani twong tw mo Binh
Duwong, Cao Bang.
Pong gop cua tac gia

Nguyén Phwong - bién soan ndi dung phwong
phép nghién ctru, két qua va thao luin va bién tip
bai bao; Trinh Pinh Huln - bién soan néi dung
khai quat vé doi twong nghién ciru va tham gia
tinh to4n; Nguyén Trwong Giang - tham gia tinh
toan va bién tip ndi dung két luin cia bai bao;
Tran Lé Chiu - thu thap tai liéu, thanh 14p cac ban
vé va tham gia tinh toan.
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