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Hi¢u qua cua phwong phép dia vét Iy 16 khoan trong danh gia,
thdm do qudng urani vung triing Nong Son, phuc vu phat trién
dién hat nhan & Viét Nam

Nguyén Vin Tuyén'*, Lé Khanh Phon? , Tran Danh Hung?
1Lién doan dia chat Xa - Hiém, Xudn Phuwong, Ha Noi
2Hoi KHKT Dia vat ly Viét Nam
3Truong Pai hoc Mo - Dia chat

Toém tat

Két qua diéu tra cua Cuc Dia chét va Khoang san Viét Nam cho thdy tiém nang vé [quang urani trong cat két ving
triing Nong Son, néu dugc dau tu tham do s& ¢ kha nang dap ung duoc nhu cau chuén bi nguyén liéu cho nha may
dién hat nhan ¢ nuéc ta. Két qua cong tac dia vt ly 16 khoan di xéc dinh dugc chidu day than quang urani phu hop
v6i hinh dang di thuong theo két qua do gamma. Lan dau tién tai Viét Nam xac dinh duoc hé sé chuyén déi ham
lugng quang urani theo tai liéu dia vat 1y 18 khoan (K0=115), dic trung cho toan ving nghién ctru. Tir d6 di xac dinh
duge ham lugng quiang U308~ nhanh ngay khi két thuc do dia vat 1y 16 khoan vé&i do chinh x4c cao, gop phan tinh tai
nguyén urani theo tai liéu dia vat 1y 15 khoan dat tir 98% + 105% so v&i tai nguyén tinh theo khéi dia chét truyén
théng, dam bao do tin cdy.

Tu khoa: “quéang phong xa, cat Kkét, dia vat 1y 16 khoan, dién hat nhan”

1. Mé dau

Hién nay, nhu cau urani trong linh vuc cong nghiép rat da dang, dic biét trong phat trién nang luong
nguyén tr vi muc dich hoa binh. Vi véy, cong tac nghién ctru dia chat khu vuc, danh gia tiém ‘nang
khoang san, tham do va khai thac quang urani la yéu cau co tinh cap thiét va hét sirc quan trong dbi voi
mdi qudc gia trén thé gidi va Viét Nam ciing ciing khong ngoai 1¢. Két qua nghlen ctu dia chat tor sau
nam 1954 dén nay cho thay nudc ta 1a mot trong s6 co quoc co tiém ning vé urani, trong do trién vong
hon ca 13 urani trong cat két tudi Trias mudn phan b trong triing Néng Son, tinh Quang Nam (nay 14 TP
Pa Néng). Trung tdm ving cach thanh phd Pa Ning khoang 100 km vé phia tdy nam theo qudc 16 14B.
Khu vyc nghién ctru thude mién dia hinh nui cao trung binh, d¢ cao tir 250m dén 1034m, cac dai nai kéo
dai theo phuong tay béc - déng nam, do déc phd b1en trong khoang 20 — 35°.

Khu vyc nghién ctru ¢6 mit cac trim tich co tudi tir Protezozoi dén Kainozoi, gdm cac hé tang: Phue
hé Kham BPuc - Nui Vi (NP3-€1 kv), Hé ting A Vuong (€2-Olav), Hé tang Song Bung (T2a sb), Hé tang
An Diém (T3n ad), Hé tang Suon Giita (T3n-r sg), Loat Tho Lam (JI-2 t]) va Hé D¢ tit (Q). Trong triing
Néng Son va cac khu vuc ven ria ké can c6 mat 03 phtrc hé xam nhap, d6 1a phl'rc hé bai Loc (yD1 di),
phtrc hé Bén Glang Qué Son (y5P2-3 bq) va phue hé Cha Vin (vaP3-T1 ¢v). Bon triing Nong Son 1a mot
triing 16n bi chia cat thanh hai triing ¢o tryc gan song song voi nhau la tring Nong Son va triing song
Bung. Cung véi cac triing trén 1a cac nép udn thir cap khac nhu nép vong Son Tuyén, vong nho Khe Cao,
vong thoai Sudn Giita. Cac két qua nghién ctru dé xac dinh khu vyuce nghién ctru ¢6 4 h¢ thong dut gay
chinh 1a: Hé thdng c6 phuong & vi tuyén, Hé thong tiy béc - dong nam, Hé thong dong béc - tdy nam, Hé
thdng dit gdy 4 kinh tuyén.

Céc két qua nghién ctru trude day (két qua diéu tra, danh gia, tham do) da chia cac khu vuc khoang hoa
trong triing Nong Son thanh cac khu vuc ¢ dac diém quang hoa va trién vong khac nhau, nhu: Khe Hoa -
Khe Cao, Pa Lira - P4 Rong, Dong Nam Bén Gidng, Ca Liéng - Suon Giita. Trong d6 khu vyc Pa Lira - Pa
Rong, khu vire Khe Hoa - Khe Cao va khu vye Dong Nam Bén Giang 1a c6 trién vong cong nghiép hon ca.

* Tac gia lién hé
Email: tuyennguyen951987@gmail.com
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Hinh 1. Vi tri bo”‘n-trﬁnZg Nong Son

- Khu vyc Pa Lira - Pa Rong: Pay 14 dién tich da dugc tham do tir nim 2011 - 2020. Két qua cho thay
khu vire Pa Lira - Pa Rong duoc cau thanh cha yéu 1a cac thanh tao cua hé ting An Piém va dugc phén chia
thanh 2 phan hé tang: Phan hé ting dudi (T3nadl), gdm 03 tap voi thanh phan chii yéu 1a cudi, san két da
khoang acko, cat két hat tho chira san, xen céc thiu kinh acgilit, sét bot két acko mau tim gu chuyén Ién 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
200m. Phéan hé ting trén (731 ad?) v6i thanh phan chii yéu 1a cat két hat nhé mau xam séng, chiéu day trung
binh trén 20m. Thé nam tir 80 — 110° v6i goc dbe trung binh 10 — 12°.

- Khu Khe Hoa - Khe Cao: Phan b6 & phia dong khdi nang Thanh My va ria tiy ciia nép 16m Tho Lam.
Pho bién 14 cat két mau xam c6 kich thudc tir hat nho dén trung binh cta hé ting An Diém (73n ad). Cac
da chira quiang khi con tuoi c6 mau xam, xam den, con & ddi phong hoa ching chuyén sang mau ving
nau, nau do hoac tréng xam.

- Khu Péng Nam Bén Giang: Nam ¢ phia nam cta triing Nong Son. Bao quanh phia nam va phia tay 1a cac da
xam nhép phirc hé Bén Gidng - Qué Son, phia bac 14 cic da xam nhap phirc hé Cha Van. D4 chira quing urani
chu yéu 1a cat két thudce hé taing An Diém (737 ad).

- Khu Ca Liéng - Suon Giita: ndm & phan ria bic dong béc triing Song Bung, suon tay bic cua khdi
nang Thanh My va nam phia bic cua khu Khe Hoa - Khe Cao.

Pa chita quing chu yéu 1a cat két hat nho dén hat trung mau xam, trong d6 quing tap trung I6n nhat
trong cat két hat nho va c6 chtra vat chét hiru co mau den cua hé tﬁng An Diém (73n ad). Thanh phén cac
manh vun khoang vat c6 ngudn gdc chi yéu tir & magma (granit, phun trao acid).

Tuy nhién, v6i quy trinh thim do hién tai, thoi gian phéan tich mau la tuong d6i dai va phc tap qua rat
nhiéu khau, viéc khoanh ndi than quang, danh gia tai nguyén, dy bao tiém nang khoang san theo phuong
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phap truyén thong 1a rat kho khan va rat tn thoi gian. Tai nguyén trir lugng khoang san chi c6 thé danh
gi4 dugc sau khi dd co ban hoan tit qué trinh tham do.

Cong tac dia vat 1y 16 khoan trong thim do mo
phong xa & nude ta nhitng ndm qua da thu dugc
nhiing két qua dang khich 1¢ trong viéc chi ra tryc
t1ep cac di thuong phong xa trong 16 khoan ma bang
mit thuong khi quan sat cac mau 16i khoan khong
thé xac dinh dugc. Tuy nhién, do tram do dia vat Iy
16 khoan trudc ddy str dung tram ctia Lién X6 (cil)
v6i cong nghé ghi twong tu, hién thi biang ghi dudi
dang phim anh va but ghi twong tu cho cac kénh do,
cap do khong duoc tir hoa, két qua chira dung nhiéu
sai 1éch, nén cac di thuong phong xa xac dinh dugc
chi mang tinh dinh tinh, chi cho ngudi ding biét
duoc vi tri twong ddi, mirc phong xa cao, thap ma
khong thé xac dinh chinh x4c duoc chiéu day, ham
luong phdng xa trong than quéng.

Hién nay, do su phat trién vuot bac cua khoa
hoc cong nghé, tram do dia vat 1y 16 khoan k¥

thuat sd, tién tién, gon nhe da dugc ra doi, st khoan H0'n nira, voi su ho trg cua phan mém
dung cong nghé tir héa xac dinh chinh xac chiéu phan tich dia vat 1y 15 khoan di giup viéc lién két
sdu do, da duoc ap dung thuc hién tai khu mo than quang dugc nhanh chéng va thuan loi trong
urani Pa Lira — Pa Rong (hinh 1), cho phép thay viéc tinh tai nguyén urani.

dbi tbe do do tuy y mudn, nén viéc xac dinh di
thuong va mat do diém do di thuong phong xa
da muc chi tiét dé tién hanh phén tich, luan giai
vé chiéu day, ham luong than quing doc thanh 18

Céc nghién ciru trudc day tai Viét Nam chii yéu dinh tinh, chua nghién ciru cac yéu t6 anh huong két
qua do gamma trong 18 khoan va tinh toan hiéu chinh phu hop, bai bao nay sé trinh bay mot budc tién vé
dinh luong va do tin cdy cua tai liéu dia vat 1y 16 khoan trong viéc xac dinh chiéu day, ham lugng va tinh
tai nguyén quang urani & Viét Nam.

Hinh 2. Tram do dia vat ly lc?~ khoan Matrix
(MY san xuat)

2. Nguon sb liéu

Céc s6 liéu cua bai bao duoc sir dung tir cac két qua bao céo tong két D& tai nghién ciru KHCN cép Bo
“Nghién ciru xdc dinh hé s6 can bang phéng xa, hé s6 eman héa qudng urani trong cdt két ving triing
Néng Son”, nam 2010. Bao co két qua tham do quing urani khu Pa Lira-Pa Rdng, huyén Nam Giang,
tinh Quang Nam, nam 2021 do Lién doan Dia chat Xa - Hiém thuc hién. Trong d6 bao gdm: két qua do
dia vat 1y 16 khoan 1472 18 khoan véi khdi luong 118.624,1m; 14.563 két qua phén tich mau hoa co ban
(U30s); 200 mau can bang phong xa; két qua do phd gamma ctia 470 mau bot.

3. Phwong phap nghlen cu’u
3.1. Nghién ciru cdc yéu 16 anh hwéng két qua do cwong dp phong xa tong trong thin quing va tham
6 hi¢u chinh lién quan

Quang phong xa trong cat két & vung triing Nong Son da duoc nghién ctru kha k¥ vé ban chat phong
xa cling nhu dic diém cdu tric cua cac tdp da chtra phong xa. Ham luong céac khoéng san khac ngoai
U305 anh huong dén qua trinh do gamma thudc cac tap da chira quang la tuong dbi 6n dinh (ham luong
Th,0, K20 1a twong d6i 6n dinh trong than quéng phong xa U3Os) diéu d6 1am cho két qua do gamma ty
1¢ thudn voi ham lugng UsOs. Day la yéu tb rat quan trong dé str dung két qua do phong xa gamma trong
viéc x4c dinh dinh luong chiu day, ham lugng quing UsOs. Trong qué trinh do gamma 15 khoan thi cac
yéu t6 c6 kha nang gdy anh hudng két qua do phong xa gamma bao gdm: téc do kéo cap, dung dich
khoan,6ng chéng, duong kinh 16 khoan, dong gép trudng biic xa gamma ctia Kali, Thori vao di thuong
phong xa gamma tong, anh huéng cin bang phong xa, anh huéng ctia eman hoa.

Cong tac do dia vat 1y 16 khoan tuan thi theo quy dinh Thong tu s6 02/2011/TT-BTNMT. Trudc khi do
dia vat 1y 16 khoan thi cac 15 khoan déu dugc thong, bom rua it nhat 02 h. Vi vay, 16 khoan di dugc thong
rira sach s& khong bi anh hudng boi dung dich khoan. Cac phuong phép do ciing tuan tha chit ché vé tdc do
kéo cap, dam bao duong cong do ghi duoc lién tuc, phan anh dung chléu day than quing phong xa. Cac 16
khoan khi khoan qua ting d4 phong héa, bo roi déu dugc chéng éng sét véi duong kinh @ = 110mm.

Nhu véy, chi con xét dén anh huéng cua cac yéu to: dong gop truong bic xa gamma cua Kali, Thori;
anh huong can bang phong xa; anh hudng ciia eman hoa vao di thuong phong xa gamma tong.
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3.2. Phwong phdp xdc dinh chiéu day

A{AN) uR/h

’/ 1/2ANms

Al(AN) yRD 2u2, CM Bl
b}

1/280max
1/2ANms

f—n— hem g 1020 30 40 30 hewm
Hinh 3. Cdc phwong phdp xdc dinh bé day thin quing
a-  Phwong phdp " bién d9; b- Phwong phdp Z1/2; c- Biéu do twong quan giita dai lwong Z1/2 va
chiéu day h cia than qudng (thwe nghiém).

Dé xé4c dinh chiéu day than quing urani trong 16 khoan sir dung cac phuong phép sau [6]:

1. Phuwong phép 1/2 bién do dbi vai cac di thuong dat tiéu chudn c6 dang hinh chuéng; Canh di thuong can
dbi va c6 a6 déc 16n; Khoang cach 2 canh di thudng & phin bit dau di 1én va két thic di xudng c6 chiu day >
60cm.Theo phuong phép nay, hoanh dé (toa do theo truc do sau) cta diém c6 gid tri 1/2 Imax (d3 trir phong)
chinh 1a ranh giéi trén va dudi cta via quang (Hinh 3a).

2. Phuong phap Z;, dugce dung khi xac dinh ranh gidi than quéng cta nhiing tdp via méng (h < 40cm).
Mubdn vy ngudi ta do bé rong cua di thuong & khoang giita ciia bién do trén mirc phong binh thudng -
VA (Hlnh 3b C)

3. Phuong phap cudng do cho trude duoc dung khi ¢6 sy phan bd khong déu cac nguyén td phong xa
trong than quang. Ranh giéi than quing duogc xac dinh theo gia tri ham lugng cho trude qeh. Alch (ANeh) =
qenKaKep (1-Krn). Trong d6: Ka = 1/Ba - Hé s6 chuan méy; Ke, - Hé s6 can bang phong xa; Kra- Hé sb
eman hoda cia quang.

3.3. Phwong phap xdc dinh ham lugng
Ham luong trung binh cla urani trong via quang duoc tinh theo cong thire[6]:

50,01
Q=%n (1)

Trong d6: Ko - Hé s tinh chuyén, bang cuong birc xa gamma trong than quing twong ng véi ham
lwong UsOs 1a 0,01% (thr nguyén la pR/h tren 0,01% U3Os). S - dién tich duong cong puR/h, cm. S =
B.m.n; B - dién tich dudng cong trén giay, cm?; m - ty 1€ theo truc do sau 1:50; n - ty 1€ theo truc cudng
d6; H: chiéu day di thuong, cm; Q: ham luong phan tich hoa UzOs (%).

Pé xac dinh ham lugng quing urani bang cuong do phong xa gamma tong can phai xac dinh hé s6
chuyen ddi ham luong quang urani theo tai liu dia vat 1y 16 khoan (Ko). Tién hanh lya chon cac két qua
phan tich hoa mau 15i khoan phu hop véi ranh gidi di thuong dia vét 1y 16 khoan, xir 1y thong ké biéu do
tan sudt xac dinh hé sb K.

3.4. Phuwong phap tinh tai nguyén

Than quing urani trong timg 16 khoan da dugc xéac dinh vi tri, chiéu day, ham luong UsOs thong qua
cac di thuong dia vat ly doc truc 16 khoan. Pé lién két, khoanh ndi than quang trong khong gian tién hanh
twong tw nhu khoanh ndi than quang trong dia chat, chi khac ¢ chd: chiéu day than quing trong 16 khoan
1a chiéu day thyc té cua than khoang doc truc 16 khoan (chiéu day tinh theo truc 15 khoan) phan anh theo
di thuong dia vat ly.

Str dung cong thirc chung dé tinh tai nguyén, trir lugng quing phong xa ma tai liéu dia chat ap dung dé
tinh trit lwong khoang san, cu thé nhu sau:

P=QxC =Vxd xC =Sx M xd xC )
Trong d6: P : Trit lugng - tai nguyén U;Og trong khéi (tin); Q : Khéi luong quing urani trong khéi

(tan); C: Ham lugng UsOs trung binh khdi (%); V : Thé tich khdi (m?); d : Thé trong trung binh cta da
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chtra urani (tén/nﬁ); S : Dién tich that ctia khdi (m?); M . chidu day trung binh cta than quang trong
pham vi khai tinh trir lugng, tai nguyén (m), dugc tinh nhu sau:

1 3)
n

O day: mi - Chiéu day ctiia miu thir i trong khéi tinh tai nguyén; n - SO lugng mau tham gia trong khi
tinh tai nguyén.

M=

4. Két qua nghién ctru va thao luin
4.1. Két qua nghién civu cdc yéu té anh hwéng két qua do cwong dp phéng xa tong trong thin quing
va tham sé hi¢u chinh lién quan
4.1.1. Pdnh gia sw déng gop trwong birc xa gamma cia Kali, Thori vao dj thwong phéng xa tong

Khi do birc xa gamma trong 16 khoan, cudng d gamma phan dnh ham lugng chung cta K, U, Th. Do
véy dé xac dinh duoc phan cuong d6 gamma do U phét ra phai xac dinh dugc phan gop ciia ham luong K
va Th trong mdi di thudng phéng xa. Dé xac dinh phan gp nay, tap thé tac gia tién hanh thong ké két qua
do phd gamma cuia 470 mau bot chtra di thuong phong xa ctia mo Pa Lira - Pa Rong ¢ bang 1 dudi déy:

Bdng 1. Pdc trung thong ké ham heong K, Th mé Pa Lira — Pa Rong

Nguyén tb Max Min Trung binh D6 léch chuan Hé s6 bién thién (%)
K (%) 26,54 0,1 1,4 0,04 26
Th (ppm) 50 6 20 5,28 26

Tir bang s6 1 cho thiy: trong than quing urani khu Pa Lira - Pa Rong, ham luong K va Th rit 6n dinh
va ham lugng trung binh cia K 13 1,4% va Th 13 20ppm. Hau nhu rat it thay dbi trong mdi di thudng
phong xa. Tong hop két qua xac dinh ham lwong K, Th trong 18 khoan theo két qua do phé gamma trén
viing mo Pa Lira - Pa Rong (Bang 2).

Bdng 2. Thong ké ham lwong Kali, Thori khu Pa Lira - Pa Rong

Ph6 gamma
op | Thanh phan K (%) U (ppm) Th (ppm)
thach hoc Nhonhée | L6n | Trung | Nho | Lén | Trung | Nho | Lon |Trung
nhat binh nhat nhat binh nhat | nhat | binh
|| Catket he}t nho 0.26 3,9 2,2 10,3 | 32,2 20,5 4.6 |21,9 | 178
mau tim
p |Cétkethatnho | g 42 | 23 | 131 | 642 | 353 | 46 |23.1 | 102
mau Xxam
3 Cat keF ha:n trung 0,33 3.9 2,4 17,5 45,1 31,7 4,5 29,2 | 18,4
mau tim
4 Cat keft ha'g trung 0,31 4,7 2,7 243 72,6 443 5,3 30,4 | 12,3
mau Xxam
5 Cat k?t h?lt tho 031 5.0 2,6 24,8 52,7 34,2 54 283 | 12,1
mau tim
6 | Catkéthatthdo | 034 4.8 28 352 | 802 | 445 | 6,1 |33,5 | 13,1

Két qua cho thay: ham lugng Kali va Thori trong cac 16p thach hoc doc thanh 16 khoan kha binh 6n,
ham luong kali trung binh khoang 2,4% va ham lugng thori trung binh khoang 15ppm. Tur cac két qua
téng hop néu trén, dua dén danh gia nhu sau: Ham luong K va Th trong than quing va trong cac tang
thach hoc & mo Pa Lira, Pa Rong 1 twong d6i 6n dinh; Phan déng gop cua cuong dd gamma vao mdi di
thuong do gamma 1a 6n dinh.

Dé tinh cudng d6 gamma téng do anh huéng cua Kali va Thori tham gia trong mdi di thuong 16 khoan,
tap thé tac gia lay ham luong trung binh cua Kali 12 2% va ham luong trung binh cta Thori 1a 20ppm.
Theo cong thirc thuc nghiém ciia N6-Vich-Kop G.F (1989) dé tinh cuong do birc xa gamma do bang tinh
thé Nal (Ta) gay ra thong qua ham lugng phong xa twong duong nhur sau:

QY = £m.Qun + . Qx 4
I,= 44.10%. Q' 5)
Trong do: Q' 1a ham lugng twong duong Urani dugc tinh tir ham lwong Kali va Thori theo cong thirc
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(4); I, 1a cudng do birc xa gamma trong moi truong 271 voi via ddng nhét day vo han.; em; &x 14 hé s6 thuc
nghiem chuyén d6i ham luong Th va K theo ham lugng twong dwong urani. Hé sb nay 1an luot 12 0,43 va
2,0. Ap dung cdng thirc (4) va (5) néu trén v6i ham luong Th va K trung binh 1a 20 ppm va 2% ta c0.

Q, trong mdi di thudng birc xa gamma do trong 16 khoan nhur sau:

QY= 0,43 x 10%x20+2,0 x 10%%x2,0=12.6 x 10,
=(44 x 100 x 12.6 x 10*) x 2= 11uR/h.

Nhu vay, khi do trong 16 khoan cuong do birc xa gamma do dong gop cua ham lwong Kali va Thori
gdy ra trong mdi di thudong gamma tong chi bién dong trong khoang tir 10 - 15uR/h (trung binh 11uR/h).
Gi4 tri nay s& dong gép chung vao mdi di thuong gamma tong trong mdi 16 khoan.

4.1.2. Xdc dinh sw anh hwéng ciia sy mat can bang phéng xa trong than quéing

Su can bang phong xa anh huong dén s6 do cuong do phong xa trong than quang, can bang phong xa
nghiéng v€ Radi cang lon thi s6 do cuong d6 phong xa cang cao, can bang phong xa nghiéng vé Urani
cang 16n thi s6 do cudng d6 phong xa cang thip trén than quing c6 ham luong (U3Os) béang nhau. Vi vy,
trong mdi ving tham do, ngudi ta phai nghién clru vé muc do can bang phong xa dé ly giai vé cuong do
phong xa do dugc va ham luong phong xa thyuc té trong than quang. Day la ndi dung rat quan trong trong
cong tac tham do phong xa d6i véi moi vung mo. Tdong hop két qua xac dinh h¢ s0 cén bang phong Xxa
khu Pa Lira - Pa Rong tai dé tai KHCN cap B6 "Nghién ctru xac dinh hé s can bang phong xa, hé s6
eman hoéa quing urani trong cat két ving tring Nong Son" do Lién doan Dia chat Xa - Hiém thuc hién
[3], cho két qua tai bang 3 va bang 4 dudi day:

Bdng 3. Tong hop hé s6 cin bang phdong xa trén khu Pa Lira - Pa Rong

STT Khu mb S(")Hll%?lng Hé s can bang phong xa Kcb(%)
Min Max Trung binh
1 Pa Lua 24 74 106 92
2 Pa Rong 16 74 104 90

Bdng 4. Tong hop hé s6 can bang phong xa - Theo thanh phan thach hoc- Ving triing Néng Son

STT Ten d4 S hi('mg Heé s6 can bang phong xa Kuy(%)
mau Min Max Trung binh
1 Bot két, cat-bot két 12 79 111 96
2 Cat két 14 83 102 93
3 Cét-san két 6 84 110 93

Trong qué trinh thim do quing urani khu Pa Lira - Pa Rong da tién hanh 1dy 200 mau phan tich can
béng phong xa trén cac than quang dai dién cac 16 A, D, E, G. Két qua xac dinh hé sb can béng phong xa
trén cac than quing dao dong tir 89% dén 112%, trung binh chung cho toan khu mé 1a 95 [9]. Tur cac két
qua nay cho thiy: cac than quing urani trong ving triing Nong Son co ban dat trang thai can bang phong
xa. Tuc la: cudong do gamma do dugc phan anh dung voi ham luong quing urani trong than quéang. Do
vay khong can phai thyc hién cic phép hiéu chinh dé tinh toan lai gia tri ham luong nguyén té urani sau
khi phén tich tai liéu dia vat 1y 16 khoan.

4.1.3. Xdc dinh anh hwéng cia eman héa véi két qua do gamma trong 16 khoan

Bdng 5. Két qua xac dinh hé s6 eman héa thuc dia

$5 higu mé N Gidtrido | 2 Cidl HE 50
TT hinh bic diém dia chat 1an diu 11 dolan | eman hoa Kem(%)
cudi I2 (12-11)/12
1 MH.01 | Cat két, phong hoa 156 191 18,2
2 MH.02 | Cat két, phong hoa 185 253 16,9
3 MH.03 | Cat két, phong hoa 168 189 11,1
4 MH.04 | Dt phu, ven sudi 30 37 18,2
5 MH.05 | Dt phu, ven sudi 32 34 5.8
6 MH.06 | Pat phu, c6 DT Phong xa 362 396 8,5
7 MH.07 | ét phu, c6 DT Phong xa 232 264 12,2
8 MH.08 Cat két ran chéc, ven su01 163 178 8,2
9 MH.09 Cat két rén chac, ven sudi 485 530 8,5
10 MH.10 Cat két, chua bi phong héa 326 352 7,4
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Hé s6 eman hoa (Kem) lam cho cudng dd gamma do trong 16 khoan khong phan anh ding ham lugng
than quing ma n6 di mat di mot lwong gamma nhit dinh vao khong gian cua 16 khoan. Pé tai KHCN
"Nghién ctru xac dinh hé s6 can bang phéng xa, hé s6 eman héa quing urani trong cat két ving triing
Noéng Son" [3] da tién hanh xac dinh hé sd eman hoa trén mot s& mo hinh thuc dia tai cac than quing
vung Pa Lira — Pa Rong, két qua xéac dinh hé s6 eman hoa trong cac mé hinh dugc tong hop trong bang 5.

Hé sb eman hoa (Kem) trung binh cia 10 mo hinh bing 12,6%; Kem cat két phong héa dat
11,1+18,2% (mé hinh MH.01, MH.02, MH.03), trung binh 15%; Kem cat két ran chac dat 7,4+8,5% (mb
hinh MH.08; MH.09; MH.10) trung binh 8%. Tur két qua xac lap cic yéu t6 anh huéng vao di thudng
gamma tong khi do phong xa trong 16 khoan d xac dinh mirc d¢ anh hudng cua timg yéu td trong mdi di
thuong phong xa nhu sau: anh hudng cua ham lugng Kali, Thori trung binh: 11 uR/h; anh hudng cia su
eman hoa: 8% dbi voi d4 rén chéc; 15% d6i voi da phong hoa; anh hudng do sy mat can biang phong xa:
khong dang ké.

Theo tinh toan 1y thuyét thi phan birc xa do Kali va Thori dong gép 10 - 15uR/h; phin gop cua radi (U)
khoang 10 - 12uR/h; con phan gép ciia su eman hoa tir 5 - 7uR/h (chiém khoang 15%). Tong cong cac
thanh phan tham gia dong gop khoang 30uR/h. So sanh véi két qua do gamma thuc té trong cac 16 khoan,
mirc phong cuong do phong xa tir 25 - 35uR/h trung binh 30pR/h cho thiy su phi hop giira tinh toan Iy
thuyét va két qua thuc t& ving nghién ctru.

4.2. Két qua xdc dinh hé sé chuyén doi ham lwong quing urani

Pé xac dinh ham lugng quing urani bang cuong d6 phong xa gamma tong can phai xac dinh hé sb
chuyén ddi ham luong quing urani theo tai lidu dia vat 1y 16 khoan (Ko). Tap thé tac gia da lya chon 204 Kkét
qué phén tich hoa miu 16i khoan pht hop véi ranh gi6i di thuong dia vat 1y 15 khoan va phan tich bd sung
100 mAu x4c dinh chiéu day theo két qua phan tich dia vat Iy 15 khoan khu Pa Lira - Pa Rong, xtr 1y théng ké
biéu d6 tan suét xdc dinh h¢ s6 Ko (Hinh 4).

H¢ s6 K, theo két qua 304 méu phén
tich héa cé chieu day phu hgp dia vat ly

__ 100
S
‘<g \
2 0 2 : ‘ Tan suat
i 118 %3
.50 0
KO

Hinh 4. Biéu do tan sudt xdc dinh hé 56 Ko

Két qua théng ké tin sudt di xac dinh Ko=115 dic trung cho toan ving mé twong (mg v6i ham luong
U305 12 0,01%. Tir két qua xac dinh néu trén, dé tinh ham U;Os trong mdi di thuong lay gia tri Ko dic
trung 1a 115. Két qua thong ké 304 di thuong dia vat Iy da dugc 1dy miu phan tich hoa c6 chiéu day tring
v6i chiéu day dia vat 1y xac dinh cho thdy mdi trong quan gitra ham lwong UsOg phan tich hoa va ham
lwong UsOs theo dia vat 1y 16 khoan rat manh c6 hé sb tuong quan R=0,98 dugc biéu dién qua dd thi ham
twong quan dudi day (Hinh 5).

Ham hdi quy tuong quan ham lugng U,04 phan
tich hoa va dia vat ly 16 khoan

S,
ko]
S~ 025
O X ( ]
€S 02 |y=0,987x+0,0005 o
SE 015 R =0,0784 .?o
5% 01 ”-*
e
2= 0,05 /
%
== 0

3.
EF 0000 0050 0100 0150 0200 0250
=

Ham luong U;04 phén tich hoéa (%)

Hinh 5. Tuong quan ham luong U O, phan tich héa va ham lwong U O, theo dia vat Iy 16 khoan
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Vi két qua trén, da xac dinh dugc toan by ham lgong quéang urani tai cac di thuong phong xa trong 16
khoan bang tai li¢u dia vat Iy khu mo Pa Lura — Pa Rong ngay khi két thuc do voi murc d9 tin cdy cao.

4.3. Két qua va thio lugn
Tap thé tac gia da tinh tai nguyén cho 2 khdi Block tring voi khdi tinh tai nguyén dugc tinh theo tai
lidu dia chat (Bang 6; Bang 7) [10].
Khéi tinh tai nguyén Bock 1 16 G duoc tinh cho than quing 1, pham vi tir tuyén T.266 dén tuyén
T.270, thudc khdi 2-122 ctia Dé an. Cac cong trinh tham gia tinh gdm 15 15 khoan. Viéc xac dinh chiéu

day, ham lugng cua than quing trong timg di thudng dia vat 1y duoc tong hop tai bang 6 dudi day:

Badng 6. S6 liéu tinh todn tdi nguyén Block 1theo tai liéu dia chat va dia vat ly

. TQ.1 theo tai liéu Pia Vat Ly TQ.1 theo tai liéu Dja Chét
STT C9ng Chiéu day | Ham luong 2
trinh (m) % )' C%*m | Chicuday (m) | Ham luong (%) C%*m
1 GK26601 12,2 0,022 0,268 12,7 0,020 0,253
2 GK26602 9,9 0,112 1,109 13,1 0,088 1,152
3 GK26603 7,9 0,059 0,460 6,8 0,056 0,378
4 GK26604 11,5 0,200 2,300 11,3 0,219 2,480
5 GK26605 9,8 0,038 0,372 9,9 0,033 0,330
6 GK26801 4,0 0,034 0,138 5,0 0,023 0,116
7 GK26802 4,2 0,013 0,055 3,6 0,014 0,050
8 GK26803 33 0,014 0,046 3,6 0,016 0,058
9 GK26804 3,0 0,035 0,105 2,4 0,040 0,096
10 GK26805 0,7 0,059 0,041 0,8 0,030 0,023
11 GK27001 1,3 0,012 0,017 0,7 0,012 0,008
12 GK27002 1,8 0,156 0,281 2,0 0,101 0,202
13 GK27003 1,8 0,108 0,194 2,3 0,117 0,265
14 GK27004 0,7 0,028 0,019 0,8 0,025 0,019
15 GK27005 0,5 0,011 0,006 0,6 0,010 0,006
72,6 0,901 5,411 77,4 0,805 5,437
Trung binh 4,8 0,075 5,0 0,072

Tai nguyén quang urani theo tai lidu dia vat 1y 15 khoan khdi Block 1 dwoc két qua nhu sau:

Phiock 1 = Shiocki X M xd xC

= (10 672 x 4,8 x 2,7 x 0,075)/100= 104 (thn)

Vi Sgiock1 = 10 672 m2 Ddi sanh véi tai nguyén theo tai liéu dia chat dat 98,9%. ,
* Khoi tinh tai nguyén Bock 2: dugc tinh cho than quing ' thudc 16 B, pham vi tir tuyén T.37 dén tuyén
T.45, thudc khoi 2-333 ctia De an. Cac cong trinh tham gia tinh gom 6 16 khoan va 2 vét 1. Viéc xac dinh

chiéu day, ham luong cua than quing trong timg di thuong dia vat Iy dugc tong hop tai bang 7 dudi day:

Bdng 7. 86 liéu tinh todn tai nguyén Block 2 theo tai liéu dia chdt va dia vt Iy

N TQ.1 theo tai liéu bia vat Iy TQ.1 theo tai liéu Dia chat
STT ff’“ff Chiéu day | Hamluong | ., . Chidu day ‘ , e

rin (m) (%) C%*m (m) Ham luong (%) C%*m
1 BK3706 0,40 0,035 0,014 0,6 0,031 0,019
2 BK3903 0,9 0,051 0,046 1,3 0,032 0,041
3 BK4105 2 0,175 0,350 2,2 0,167 0,366
4 BK4303 52 0,029 0,151 5,5 0,026 0,145
5 BK4502 4,5 0,028 0,126 4,7 0,025 0,118
6 BK4504 0,8 0,011 0,008 0,7 0,010 0,007
7 VS2903A 2 0,042 0,084 2,0 0,042 0,084
8 VS2904 1,2 0,298 0,358 1,2 0,298 0,358

Cong 17.0 0,669 1,137 18,2 0,631 1,137
Trung Binh 2,26 0,067 2,43 0,062
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Tai nguyén quang urani theo tai li¢u dia vat ly 16 khoan khéi Block 2 duoc két qua nhur sau:

Ptock 2= Spioce X M xd xC= (5107 x 2,26 x 2,7 x 0,067)/100= 21 (tin)

V6i Spiocke = 5 107m?. Ddi sanh véi tai nguyén theo tai lidu dia chét dat 105%.

Két qua cho thay: tai nguyén urani tinh theo di thuong dia vat 1y dat tir 98% + 105% so véi tai nguyén
tinh theo khéi dia chét truyén thong. Nguyén nhan dan dén sy sai khac trong két qua xac dinh vé chiéu
day, ham lugng U,O, gitra phuong phap dia chat va phuong phép dia vat 1y 15 khoan 1a: d6i véi phuong
phap dia vat 1y 16 khoan thi chiéu day than quing tinh theo chiéu day trung binh cua cac di thuong dia vat
1y phat hién trong 15 khoan va ham lugng than quang tinh theo ham lugng quy doi tir cudng d6 phong Xa.
Vi phuong phép dia chit thi chiéu day than ‘quang tinh theo chleu day trung binh két qua do gamma mau
16i khoan, ham lugng than quing tinh theo két qua phéan tich mau héa.

4  Thao luin

Phuong phép dia vat 1y 16 khoan dp dung cho déanh gid, tham do quang urani trong cat két ving triing
Nong Son da cho thay hiéu qua rat t6t, da tiét kiém dugc thoi gian va kinh té nhung van dam bao duge do
tin cay trong viéc xac dinh ham luong va tai nguyén quéng urani.

Viée xac dinh chidu day, ham lugng quang phong xa trong 16 khoan bang phuong phap gamma chi ap
dung t6t dbi véi quing urani trong cat két ving triing Nong Son do ham lugng Kali, Thori thip va tuong
dbi 6n dinh. Mat khéc, quéng urani ¢ day co ban dat trang thai can bang phong xa. Tuy nhién, Van dé xac
dinh anh huong hé s6 eman hoa den két qua do gamma trong 18 khoan chua giai quyét triét dé, can nghién
ctru thém, do m&i chi xac dinh hé sb eman héa tai cac mé hinh & trén mat.

Dé nang cao chat lugng va hidu qua cong tac dia vat 1y 16 khoan trong thoi gian téi can tiép tuc ing dung
khoa hoc cong nghé dé xay dung mé hinh 3D cho than quing tai viing nghién ciru dé lam sang t6 phan bd
khong gian céc than quing phuc vu lién két va tinh tai nguyén quing phong xa vai do tin cdy cao.

5. Két luan

Tir cac két qua nghién ciru néu trén da cho thiy hidu qua cua dia vat 1y 16 khoan trong dénh gia, tham
dod quing urani trong cat két ving triing Nong Son, thé hién & mét s6 dic tinh sau:

1. Pi xac dinh dugc cac phuong phéap xéac dinh chiéu day than quing urani pht hop véi hinh dang di
thuong theo két qua do gamma 16 khoan, bao gdbm phuong phap ' bién do (via day > 60cm, can dbi;
Phuong phap Z1,» (via mong < 40cm); Phuong phép cudng do cho trude ( via phan bd khong déu cac
nguyén t6 phong xa trong than quing).

2. Lan dau tién tai Viét Nam xac dinh duge hé sb chuyén ddi ham luong quang urani theo tai li¢u dia
vat 1y 16 khoan (K¢=115), dic trung cho toan ving nghién ctru. Tir d6 da xac dinh duoc ham luong quing
U;0s nhanh ngay khi két thiic do dia vét 1y 15 khoan v&i d6 chinh xac cao.

3. Qua viéc tinh toan, d6i sanh da khing dinh dugc phuong phéap xac dinh chiéu day, ham luong, tinh
toan tai nguyén quing urani bang tai liéu dia vat Iy 1a khach quan va rit dang tin cdy (tai nguyén urani
tinh theo di thudng dia vat ly dat tir 98% + 105% so voi tai nguyén tinh theo khéi dia chét truyén théng),
diéu nay ching minh tinh hi¢u qua cua cong tac do dia vat ly 16 khoan trong thim do quing phong xa va
lam nén tang co s& cho viéc nghién ctru stra ddi, bd sung va hoan thién quy trinh, phuong phép dia vat ly
16 khoan ciing nhur quy trinh, phurong phap danh gia thaim do mo phéng xa trong thoi gian toi.
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ABSTRACT

The effectiveness of borehole geophysical method in evaluating
and exploring uranium ore in Nong Son depression, serving
nuclear power development in Vietnam

Nguyen Van Tuyen'”, Le Khanh Phon?, Tran Danh Hung?
!Geological division for Radioactive and Rare elements, Xudn Phuong, Hanoi
2Vietnam Geophysical Science and Technology Association
3Hanoi unniversity of mining and geology

The investigation results of the Vietnam Department of Geology and Minerals show that the potential
of uranium ore in the sandstone of the Nong Son depression, if invested in exploration, will be able to
meet the needs of preparing raw materials for nuclear power plants in our country. The results of borehole
geophysical work have determined the thickness of the uranium ore body consistent with the anomalous
shape according to gamma measurement results. For the first time in Vietnam, the conversion factor of
uranium ore content according to borehole geophysical data (K0=115), characteristic of the entire
research area, has been determined. From there, the U308~ ore content has been determined quickly right
after the end of borehole geophysical measurement with high accuracy, contributing to the calculation of
uranium resources according to borehole geophysical data reaching from 98% + 105% compared to
resources calculated according to traditional geological blocks, ensuring reliabilit.

Keywords: “radioactive ore, sandstone, borehole geophysics, nuclear power”
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TUYEN TAP HOI THAO KHOA HOC QUOC GIA
QUAN LY, KHAI THAC VA S’ DUNG HIEU QUA BEN VI'NG
TAI NGUYEN THIEN NHIEN TRONG NEN KINH TE HQI NHAP — LAN THU 2

Cong nghé BESS trong hé thong ning luong tai tao: danh gia tong
quan veé kinh té, k¥ thuat va mot so bai hoc kinh nghiém tu thé gidi

Lé Xué,n Thénhrl* )
'Truong Dai hoc M6 - Pia chat, 18 pho Vién, Pirc Thang, Ha Noi

TOM TAT

H¢ théng luu trd nang luong bang pin (Battery Energy Storage System — BESS) dang duoc xem la mot trong
nhiing cong nghé ct 15i trong tién trinh chuyén dich nang luong toan cau, dfc biét trong bdi canh ty trong ngudn dién
nang lugng tai tao ngay cang gia tang. Trong ludi dién c6 tlch hop céc ngudn nang luong tai tao, BESS dong vai tro
quan trong trong viéc can bang phu tai, didu tiét tin so glam hién tuong cit gidm cong suét ngudn tai tao
(curtailment) va ning cao tinh linh hoat cta lu6i dién. Sy phat trién manh m& cua cong nghé pin lithium-ion, dic biét
1a cell LFP, cing véi su giam gia thanh déng ké da gitp BESS tré nén kha thi hon vé& mat kinh té va k¥ thuat. Tuy
nhién, viéc trlén khai BESS & quy m 16n van dél mit v&i nhiéu thach thirc. V& mit k§ thuat, cic rui ro lién quan dén
an toan chay nd (thermal runaway), quan ly tudi tho pin (degradation), va tich hop diéu khlen ludi (grid-forming
control) la nhitng van dé trong yéu can dugc xir Iy mot cach hé thong Song song do, thuc t& van hanh ciing chi ra
rang thleu co ché dinh gid va thi truong nang luong phu tro 1o rang khlen cho viéce dau tu, lip dit hé théng BESS gip
rao can vé hoan vén va kha ning mé rong. Bai bao thong qua danh  gid tdng quan vé BESS, phén tich nhiing rao can
ky thuat, kinh té ¢6 lién quan da de cap dén céac khia canh cua trién khai BESS hiéu qua trong bdi canh Viét Nam.
Nhiing de xuét vé& céch tiép can tong thé két hop gitra k¥ thudt, quan 1y va chinh sach da dugc thuc thi. V& mat k§
thuat, can Iwa chon cong nghé cell phu hop vai diéu kién van hanh nhiét d&i 4m, t6i wu cdu hinh hé thong lam mat va
an toan chay nd, ciing nhu tmg dung cac hé théng quan 1y tién tién (BMS/EMS) co6 kha nang diéu khién thong minh
dya trén mé hinh suy giam tudi tho (degradation-aware dispatch). Bén canh do, bai bao ciing da khuyén nghi vé viéc
som hoan thién hanh lang phép 1y, co ché du ndi va thi truong dién dé dinh gia dung vai tro cua cac dich vy ma
BESS cung cép — tir diéu tin, diéu ap, dén luu tri ning lwong cho can bang phu tai.

Tu khoa: “BESS, nang lugng tai tao, tiéu chuin cho BESS”

1. Téng quan vé BESS va xu hwéng phat trién trong nhirng nim gan day

‘Cung v6i nhimg nghién ctru vé t6i uu hoa hoat dong ciia cac ngudn ning lugng tai tao [18,19, 20], hé
thdng luu trir ndng luong bang pin (Battery Energy Storage Systems — BESS) tng dung trong ludi dién
¢6 ngudn nang luong tai tao di chuyén tir giai doan cong ngh¢ thu nghiém sang pham vi thuong mai va
quy md ludgi trong vong mot thap ky qua. BESS hién dugc trién khai dé dap ung nhiéu chire néng: cén
béang phu tai ngén han, diu tiét tan sb, hd tro cong sudt phan khang/én dinh dién ép, giam cit giam ngudn
tai tao (curtailment), nang cao kha ning dao nguoc ludi va cung cip dich vu thi truong (ancillary
services). Tong quan qudc té cho thiy luu trit bing pin dang dan dét phan tang trudng luu trix ludi quy mo
nho-trung binh, v6i cong sut lip dat ting nhanh ké tir 2018 va ky vong tiép tuc ting dén 2030 theo cac
kich ban ctia IEA/IRENA [1][2][3][4].

Theo IEC 62933 mot hé thong BESS [16] gom nhing phan chinh sau:

* Hé thong Pin luu trit (ESS - Battery System): co chtrc nang luu trir va giai phong ning lugng dudi
dang dong dién mot chiéu (DC). Hién tai cong nghé pin phd bién nhét cho tmg dung quy mé 16n Lithium
Sit Phosphate (LFP) hoic NCA (Nikel Cadimium Alimunum Oxide). Pay 1a 2 chiing loai ¢6 tinh an toan
cao va tudi tho chu ky dai.

*Hg thong Chuyén ddi nang lugng (PCS - Power Conversion System): chtic ning chinh 14 chuyén d6i ning
lugng hai chiéu gitta DC (tir pin) va AC (cia ludi dién), dong thoi didu khién chinh xac cong suét P va Q.

* Hé thong BMS-Quan Iy Pin (BMS - Battery Management System): giam sat, bao vé, can bang va tdi
rru hoa hoat dong cua timg cell pin v6i muc tiéu dam bao an toan va kéo dai tdi da tudi tho pin.

* H¢ théng Quan 1y nang luong (EMS - Energy Management System): diéu khién tong thé, thuc thi cac chién
luge van hanh (dich chuyén phu tai, diéu tan, hd tro dién ap,...) va giao tiép vi trung tim diéu do ludi dién.

* Cac thiét bi phu trg: Bao gom hé thong quan ly nhiét (Thermal management system-TMS), hé thong
phong chay chita chay, may bién ap, tii dong cat va co so ha tang lién quan, dam bao hé thong van hanh
an toan va hiéu qua.

* Tac gia lién hé
Email: lexuanthanh@humg.edu.vn

82



NHA XUAT BAN GIAO THONG VAN TAI

S6 8 Tang Bat Ho, phuong Ctra Nam, TP. Ha Noi
DT: 024.39424620 - 39423346 * Fax: 024.38224784
Website: www.nxbgtvt.vn * Email: nxbgtvt@fpt.vn

CHIU TRACH NHIEM XUAT BAN, NOI DUNG:
Gidm doc - Tong Bién tip: Nguyén Minh Nhat

BIEN TAP: Dwong Hong Hanh
THIET KE: Phuong Linh

Péi tac lién két: Truong Pai hoc M6 - Pia chét
Dia chi: S6 18 phd Vién, phuong Pong Ngac, TP. Ha Noi

In 500 cudn kho 20 x 29cm, tai Cong ty c¢b phan in va thuong mai Ngoc Hung
Dia chi: 296 dudong Phuc Dién, TDP s6 1, phuong Xuan Phuong, TP. Ha Noi.
S6 xac nhan dang ky xuit ban: 5367-2025/CXBIPH/2-112/GTVT.

Mi s6 sach tiéu chuan quéc té - ISBN: 978-604-76-3277-0.

Quyét dinh xuat ban sb: 119 LK/QD-XBGT ngay 24/12/2025.

In xong va ndp luu chiéu quy 1 nam 2026.


http://www.nxbgtvt.vn/
mailto:nxbgtvt@fpt.vn

	BÌA FINAL.pdf
	HUMG-NEU 2025_Tuyen tap (20251226).pdf
	HUMG-NEU 2025_Tuyen tap (20251223).pdf
	1_Part210.pdf

	xinhe dầu khí (1).pdf



