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TOM TAT

Nghién cieu nay duoc thuc hién dé khao sat hoat do déng vi ¥Cva déng vi urani trong 6 mau
miede dudi dat di dwoc ldy tir sau tang chira nuée thude tram Q602 tai Tién Giang, nham danh gid
twong quan gitta hoat d¢ **C va hoat do urani trong mau nude dudi dat, qua dé danh gia kha nang
vng dung cdc dong vi *°U va ®*U trong viéc xdc dinh tuéi nuée dwdi dat ¢ dong bang Nam Bo.
Urani hoa tan trong cdc mdu nude diege tach chiét bang phirong phdp trao doi ion, diing nhya cation
C100, va do hoat @ dong vi U va >*U bang hé phé ké alpha. Pong vi phéng xa **C trong cdc mau
nede dwope phan tich bang phé ké nhdp nhdy long phong thap sau khi chuyén carbon vé co hoa tan
trong mau vé dang benzene. Két qud thu dwoc cho thdy: 1) hoat ¢ riéng ciia dong vi *U thay doi
1t 0,970 - 6,771 mBq/L, hoat dé riéng cia dong vi **U thay d6i tir 1,250 - 13,461 mBg/L, va déu dat
cao nhat tai TCN gpy. 2) trong mau mede thudc cdc tang chira nude Pleistocene, sw twong quan giita
hoat d¢ **C va d¢ sdu, gitta hoat do “*C va hoat dg riéng ciia dong vi *°U hay ®*U déu la nghich
bién. 3) trong mau nude thudc cdc tang chira nuwée Pliocene, sw twong quan giita hoat dé **C va dg
sdu ciing la nghich bién, trong khi gitta hoat d¢ “*C Va hoat do riéng cia dong vi *2U hay 24U déu
la dong bién.

Tir khéa: “C; dong bang Nam Bo; nudc dudi dat; hda phong xa; urani

1.  Giéi thiéu

Trong dia chét thiy van, tudi ciia nudce 1a mot thong sd quan trong dé nghién ctiru dong hoc
nude dudi dat (NDD). Tudi NDP duoc ding dé xac dinh toe do va hudng van dong ctia nude
trong tang chira; xac dinh mién b cip va ngudn bd cap NDD. Céc thong tin nay 1a rat quan trong
dé danh gia tiém ning nude, quy hoach va khai thac bén vimg ngudn tai nguyén NDD.

Céc nghién ciru NDP & dong bang Nam Bo (PBNB) thoi gian qua bang ki thuat dong
vi thay van, voi co so vat chit va ki thuat hién c6, gip mot khé khin 16n khi xac dinh tubi

Cite this article as: Nguyen Pham Tuong Minh, Tran Thi Bich Lien, Lam Hoang Quoc Viet, Nguyen Van Phuc,
& Dao Van Hoang (2024). A study on the correlation between *C activity and uranium activity in the
groundwater in Nambo plain. Ho Chi Minh City University of Education Journal of Science, 21(4), 604-616.
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cua NDD, dic biét 1a cac tr:?mg chtta nudc (TCN) sau. S6 liéu thu duoc cho thfiy, tudi cua
NDD & mét s6 vi tri, mot sé TCN hién hiru duoc xac dinh bang ki thuat **C ghi nhan tubi
16n hon 40.000 nim, tuy nhién sai s rat 16n. Diéu nay khang dinh, dé nghién ctru dong hoc
NDBD tai DBNB, ngoai **C, can thiét phai str dung dong vi khac, phu hop dé xac dinh tudi.
Céac dong vi 8*Kr hay %Cl1 doi hoi ki thuat 1dy mau, tach chiét, do dac phirc tap, chi phi cao
va hién madi chi dugce st dung tai mot vai nudc phat trién. Trong khi do, déng vi urani dugc
xem 13 pht hop khi théa man yéu cau vé thoi gian ban rd 16n (10°-10° nim) va tinh tan trong
nude dé co thé xac dinh tudi NDD tir trim ngan nam (International Atomic Energy Agency
- 1AEA, 2013).

Nghién cau tach chiét urani trong ca&c mau nuéc bang phwong phép trao dbi ion da
dién ra manh mé&. Trong d6, mot s6 nhua anion dd duoc nghién ciru nhu: Amberlite IRA-
402 (Abdel, 2014), Amberlite IRA-425 (Abd et al., 1994), Dowex-1X8 (Barnes et al., 1974)
déu dat két qua tét va hiéu suat cao khoang 80%. Nhua cation ciing da duoc thir nghiém,
Bhattacharyya va cong su (2006) sir dung cation Dowex 50Wx4 cung Dowex 50Wx8
(Bhattacharyya et al., 2006) hay (Kiliari & Pashalidis, 2010) dung Chelex-100. Pang chu y,
nhoém Khawassek (2017) nghién ctzu sy hip phu caa urani trén bé mat nhya Amberjet 1200
H (AHR) cho két qua khoang ~90%. Qua d6 cho thay, viéc nghién ciru cac vat liéu nham cai
tao ngudn nuéc bi & nhidm phéng xa thu duoc két qua kha quan, 1a co s cho viéc tach chiét
urani bang phuong phap trao ddi ion trong NDP.

Trong nuéc, nhoém tac gia Nguyén Vin Phu va cong sy (2016) bang cach st dung nhua
Dowex A550 da tach va thu héi thanh céng urani trong nude thai ciia qua trinh thuy luyén
quang dat hiém (Nguyen et al., 2016). Két qua cho thiy, dong thai sau qua trinh rta giai
khong con chira tic nhan phong xa va urani thu duoc c6 thé sir dung 1am nguyén liéu san
xuét nhién liéu hat nhan. Ngoé My Hanh (2018) d4 nghién ctru diéu kién t6i wu khi str dung
nhua trao doi cation C100 dé xac dinh hoat do urani trong mau RGU-1 do IAEA cung cfip
(Ngo, 2018). Theo d6, véi toc do kiém soat 1 mL/phut va dung dich rira giai 1a axit nitric
HNO3 2M s& cho két qua hoat d6 urani c6 do 1éch so vé6i hoat 6 miu RGU-1 1a 8,60%.
Nhén thay gia tri 46 1éch khong dang ké, vi viy phuong phap st dung nhua trao ddi cation
C100 14 phuong phap phu hop dé khao sat hoat d6 urani trong dung dich. Pén khi tac gia
Nguyén Pham Tuong Minh (2019) ké thira lai quy trinh nay dé tach chiét urani trong NDD
tai khu vuc Thanh phé Ho Chi Minh da dat hiéu suét tong 1a 87,69% (Nguyen, 2019). Pay
cling 12 co s& dé nhom nghién ctiru dé xuét thuc hién khao sat ti sé hoat do 2**U/?*8U trong
cac mau NDD tai dong bang Nam Bo.

Nghién ctru nay budc dau khao sat va xac dinh hoat d6 urani c6 trong NDD thong qua
viéc tach chiét bang phuong phap hoa phong xa va do dac hoat do bang hé phd ké Alpha
Analyst (B6 mon Vat li Hat nhan — Ki thuat hat nhan — Vat li Y khoa, Truong Pai hoc Khoa
hoc Ty nhién — Pai hoc Quéc gia Thanh phd HO Chi Minh). Xac dinh hoat d6 *C bang hé
do nhap nhay léng do birc xa beta phong thap tai Trung tim Hat nhan Thanh phé H6 Chi
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Minh. Qua dé, danh gia twong quan giita hoat d6 **C va hoat do urani trong mau NDP tai
DPBNB, tao tién dé cho danh gia kha ning tng dung ti s6 hoat d6 2%*U/?®U trong viéc xac
dinh tudi NDP & ddng bang Nam B trong cc nghién ciru tiép theo.

1.1. Diéu ki¢n tw nhién

Déng bﬁng Nam B¢ la vung cuc Nam cua Viét Nam, c6 dién tich tu nhién hon
54.000km? v&i hon 40 triéu déan, 1a mot vung kinh té trong diém cta Viét Nam. Phia Tay va
Tay Nam tiép giap v6i Bién Pong, phia Bic — Pong Bic giap v6i cao nguyén Nam Trung
B9, va giap v6i Campuchia ¢ phia Tay Bac. DPBNB 1a khu vuc trong d6i bang phing, cao &
phia Bic va Dong Bic, thap dan vé phia Nam va Dong Nam. Ngoai ra con c6 mot sé nti md
c6i va ving d6i thap ¢ ria phia Tay Nam va phia Bic.

PBNB nam trong khu vuc khi hau nhiét d&i gié mua can xich dao véi hai mua 1o rét.
Mua mua, 13 thoi gian hoat dong cua gié mua Tay Nam néng am, dién ra tir thang 5 toi cudi
thang 10 hang nam, luong mua trung binh nam vao khoang 1800 mm. Mua kho, tir thang 11
t6i thang 4 nim sau tring véi thoi gian ma gié mua Pong Béc kho, lanh chiém wu thé. Nhiét
d6 cao nhét vao thang 3, thdp nhét vao thang 11 va trung binh khoang 27°C.

Vé mat thach hoc, c¢6 thé chia PBNB thanh hai viing: Ving Déng Nam Bo (gém céc tinh
Poéng Nai, Binh Duong, Tay Ninh, Ba Ria — Viing Tau va Thanh phd H5 Chi Minh) véi thanh
phan thach hoc cha yéu 14 bazan phong hoa va phu sa c6; Ving Tay Nam B6 (gém 13 tinh thanh
ddng bang song Ctru Long) dugc hinh thanh béi tram tich phu sa tré (Vu et al., 1998).

V& mit thuy van, DPBNB h¢ théng kénh rach chﬁng chit va c¢6 ba hé théng song chinh
la sdng Mekong, song Vam Co va song Dong Nai. Trong d6 16n nhét 1a song Mekong chay
vao khu vuc PBNB qua hai nhanh 14 séng Tién va song Hau voi luu luong hing nam khoang
500 km?.

1.2. Bdc diém dia ting dia chét thiiy vin

Hinh 1. Mat cat dia chat huéng Tay Bac-Péng Nam ¢ PBNB (Louvat & Ho, 2001)
Theo két qua phan tang dia chat thay van (Louvat & Ho, 2001), hé théng NDD ¢
DBNB duoc chia thanh 08 TCN trong cac trim tich 15 hong 1a ting Holocene (qgh), tang
Pleistocene trén (qps), Pleistocene giira trén (qpz-3), Pleistocene dudi (qp1), tang Pliocene
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trén (n2?), Pliocene dudi (n2b), cac ting Miocene (ni%, 112%) va nudc trong da gbc (Mz) nhu
duoc thé hién trén mit cit dia chat thuy vian DBNB theo huéng Tay Bac-Dong Nam ¢ Hinh
1. Trong do, Holocene c6 thanh phﬁn thach hoc chu yéu cat min dén trung, bot sét, bot sét
pha cat; tang Pleistocene chi yéu 1a cat 14n san soi xen kep céc 16p mong bot sét pha cat, doi
chd c6 1an so6i san. Con lai, Pliocene va Miocene 1a cét trung tho 13n san soi, cat pha bot sét.
2. Dbi twong va phwong phap nghién ciru

Hinh 2. Vi tri ldy mau phan tich tai Tién Giang

Véi diéu kién thu thap méu 1a tir 06 TCN khac nhau (trir ting Holocene-gh va nuéc
trong da géc-Mz) thude cing mot vi tri 1dy méu, sao cho mau nudc c¢6 EC < 2000 pS/cm,
dwa vao cac nghién ctru trude do: tram quan tric dong thai va chat luong NDD québc gia
Q602 (Hau Bic My A, Cai B¢, Tién Giang) c6 day du cac giéng theo yéu cau (mdi TCN dai
dién 01 giéng khoan), do d6 06 giéng thuoc 06 TCN tai tram Q602 1a dbi twong ctia nghién
ctru nay. Vi tri 14y mau nghién ctru dugc thé hién trén Hinh 2.

Tdong cong 06 mau NDD thudc cac tang qps, qp2-3, gP1, N2%, N2, va ni® da dugc thu thap
cho qua trinh x4c dinh hoat d¢ riéng 2**U va 28U bang phuong phap trao d6i ion trudc khi
tién hanh do dung hé phd ké alpha; x4c dinh hoat d6 “C trong mau nuéc biang phd ké nhap
nhay 16ng phong thap sau khi chuyén carbon vé co hoa tan trong mau vé dang benzene.

2.1. Xdc dinh hiéu sudt di¢n phin

Quy trinh ma dién tao mau do (Oh et al., 2014) dung dé x4c dinh hiéu suét dién phan
duoc thuc hién theo cac budc sau:

(1). Ldy 1 mL dung dich urani chuén uranyl nitrate UO2(NOs)2 pH = 4,5 + 5 d4 biét hoat
d6 ban dau, dem hong kho.

(2). Dung dich dién phan gém c6: 1 mL axit nitric 10%, 10 mL dung dich (NH4)2SOsa.

(3). Lap vao phan éng dién phan 1 mot dia inox sach dd qua xur |i bé mat. Hé mach dién
phan nhu Hinh 3.
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(4). Tién hanh dién phan véi cac thong sb: hiéu dién thé 12 V, cuong do dong dién 0,5 A
va thoi gian 60 phut.

(5). Khi qua trinh dién phan két thic, loai bo tap chit sot lai bam trén mit dia va tién hanh
do hoat d6 bang hé phd ké alpha.

12%
I . =
ot
Hinh 3. So dé mach dién hé dién phin
Cong thirc xac dinh hiéu suit dién phan thé hién tai (1) va sai s kém theo (2)

Hyp = ‘;d” x100 1)

O-Ad 2 JAC 2
Gy, = Hap. J (Ad:) + (%) @)

trong d6: Hap 12 hiéu sudt qua trinh dién phan (%)

Adp 12 hoat d6 riéng ctia mau do dién phan (mBg/L)
A 12 hoat d6 riéng mau chuan (mBg/L).
Sau cac lan thyc hién, hiéu sut dién phan dat trung binh (91,8 + 6,23)% (Nguyen,
2019) 1a co so cho nghién ctiru nay.
2.2. Xdc dinh hiéu sudt riva gidi
Qué trinh tach chiét urani bang phuong phép trao d6i nhya ion C100 dugc thuc hién
dwa trén cac két qua nghién ciru trudc d6 cho cac loai nhya trao d6i khac nhau (Tiéu chuin
Viét Nam [TCVN], 2018), qua d6 trong nghién ctru ciia minh, tac gia Ngo (2018) da thuc
hién céc thir nghiém xéc dinh cac diéu kién t6i vu cho qué trinh nay nhu: do pH, thoi gian
chay qua, ndng d6 céc axit... Quy trinh hap phu dung dich chira urani qua nhwa C100 duoc
thuc hién theo cac budc:
(1). Cho I mL dung dich chuin vao cdc thity tinh, lic déu va dem c6 can trén bép nung.
(2). Sau khi ¢6 can hoan toan dung dich trong cdc, cho thém 5 mL axit nitric lodng c6
pH =2 vao cc, lic déu dé axit c6 thé hoa tan hét urani.
(3). Can 2 gam nhya trao ddi cation C100, cho vao cot da duge 1am sach. Nhya cation
C100 12 mdt loai nhya trao ddi cation axit manh, dugc dung nhiéu trong viéc lam mém nudc
hodc loai bo kim loai trong nude. Vi hinh dang 1a hinh cAu nhé ¢6 kich thude 0,3-1,2 mm,
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gitip cho dién tich tiép xuc giita hat nhya va urani trong mau, ciing nhu kha ning urani duoc
hép phu trén bé mit nhya la kha 1on.

(4). Xt Ii cot nhya bang axit trude khi tién hanh thi nghiém nhim loai bo tap chit va
can ban cta nhua:

- Cho tur tr 8 mL axit clohidric néng do 2 M chay qua cot nhya dé rira nhya;

- Thém tiép 8 mL axit nitric nong d6 1 M d¢é rira lai 1an nira.

(5). Sau khi nhya dugc lam sach, tir tir cho vao ¢t nhya 8 mL axit nitric lodng ¢ pH =
2 dé tao mdi truong ddng nhét voi dung dich da chudn bi & bude (2) nhim tao diéu kién tdi
wu cho viée hip phu urani.

(6). Cho dung dich & budc (2) qua cot nhya, kiém soat toc do chay 1a 1 mL/phat. Thu
lai dung dich chay qua trong cdc thuy tinh va dem di c¢6 can.

(7). Thuc hién dién phan dung dich chay qua tao mau do nhdm xac dinh hoat do cua
qua trinh hap phu.

Qua trinh rira giai duoc thuc hién ngay tiép theo, muc dich ctia qua trinh nay 1a thu lai
lwong urani hip phu trén bé mit nhua sau khi dung dich chuan chay qua. Quy trinh rira giai
duoc thuc hién tiép tuc & cac bude (8) va (9):

(8). Sau khi dung dich da chay qua hét cot nhua, cho tiép vao cot nhira 30 mL axit nitric
néng dd 2 M dé thu lai luong urani bi h?ip phu trén bé mit nhua.

(9). Dung dich sau khi rtra giai dugc thu lai trong cdc thuy tinh va tién hanh cac budc ma
dién tao mau do dé xac dinh hiéu suét rira giai.

Cong thirc hiéu sut rira giai thé hién tai (3) va sai s6 kém theo (4):

_ _Arg
Hig = 7ae 3)

2 2 2
0A, OAc OAc
Ohpy = HgJ<A_> (%) + (T) )

trong d6: Hrg 12 hiéu suat qua trinh ria giai (%)

Arg 12 hoat dd ri€ng qua trinh rura gidi (mBg/L)
A 12 hoat d6 riéng mau chuan (mBg/L)
Két qua thu duoc hiéu suét tong cta qua trinh hip phu va rira giai urani tir cot nhua
C100 co gia tri 87,7% (Nguyen, 2019) 1a co so cho nghién ciru nay.
2.3.  Quy trinh ldy méu, tich chiét va do hoat dé riéng >3*U va 238U
Sau khi lam sach giéng theo quy trinh bom 1ay miu (bom xa bd nudc ban dau dé co
nudc madi trong TCN), nude tir TCN duogc loc qua phin loc 0,45um va lfiy vao cac chai chira
mau thé tich 1,5L ¢6 nap kin va axit hoa dén pH=2 sau khi d do cac thong s6 nhu pH, nhiét
d9, d6 dan dién. Ghi nhin va dua vé phong thi nghi¢m.
(1). Cho 500 mL nudc miu vao cde thuy tinh, lic déu va dem c6 can trén bép nung.
(2). Sau khi ¢6 can hoan toan dung dich trong cdc, cho thém 5 mL axit nitric lodng c6
pH =2 vao cc, lic déu dé axit c6 thé hoa tan hét urani.
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(3). Tién hanh cac budc hip phu va rira giai dé xac dinh hoat d6 riéng 2°8U va 2*U cua
mau do nhu Hinh 4.

930
Q’a’& ﬂi\}'&-'

———

\

Hinh 4. Bé tri thi nghiém tach chiét urani trong niede dudi ddt

Hoat d6 urani trong mau do dugc tinh theo cong thirc (5) va sai sb theo cong thirc (6):
s

4= t.e.HapHygV (5)
2 2 on, \2 o1, \ 2 2
= Is %e —dp g v
o= (8 + (24 (22 + (22) +2) g
trong do: A 1a hoat d6 riéng ctia mau do (Bq/mL)

S 1a dién tich dinh phd do bang hé phd ké alpha (sé dém)
t 1a thoi gian do mau (s)

& 12 hiéu suit ghi cua detector (%)

Hap 12 hiéu suat ctia qua trinh dién phan (%)

Hrg 13 hiéu suat qué trinh rira giai urani tir c6t nhua C100 (%)

V 1 thé tich cta dung dich mau (mL).

2.4. Xdc dinh hoat dp **C

Trong cac nghién ctru dia chét thity vin, hoat d6 carbon-14 (**C) v6 co hoa tan (TDIC)
trong cac mau nudce ty nhién dugce sir dung dé dinh tubi NDD.

Dé phan tich hoat 46 **C bang ki thut do nhap nhay 16ng, can phai chuyén mau dang
két tha BaCOs3 trudc d6 vé dang hoa hoc thich hop 13 benzene dé 1am giau phan dong vi nay
(Rozanski & Gréning, 2002). Qua trinh tong hop benzene dugc thuc hién trong méi trudng
chan khong cao nham tranh sy xam nhap cua carbon hi¢n dai nhu so dd Hinh 5. Céac buéde
tong hop benzene gom:

- Tao CO; tir két tiia BaCOs;
- Tao lithium carbide (Li2C2) tir CO2 trong mau va lithium kim loai;
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- Thuy phan lithium carbide thanh acetylene;

- Tbng hop benzene tir acetylene dung xuc tac.
' —

Hinh 5. So dé hé tong hop benzene

Benzene tong hop thu duoc sau d6 dugc pha voi chit nhip nhay va thém benzene
“chét” (benzen khong chtra 1*C) t6i thé tich t6i wu va do hoat do trén phd ké nhip nhay long
TriCarb 3710TR/SL & Hinh 6. Mdi luot do mau trén phd ké nhip nhay 16ng thong thuong
bao gém: cac miu do, mot mau chudn va mot miu nén. Tat ca phai dugc chuén bi va do
trong diéu kién giéng nhau. Hoat d6 **C trong mau duoc biéu dién bang phan trim carbon
hién dai (PMC), 12 ti 18 ndng do hoat do **C trong miu phan tich (tinh bing Bq trén gam
carbon — Bg/gC) so voi hoat d6 ctia chat chuan Oxalic Axit (chudn NBS, M) theo cong thirc
(7) (Rozanski & Groning, 2002):

PMC = (F’Ivvi) x 100 (7)

NSTN
trong d6: Nsa 1a la s6 dém thuc cia miu sau khi hiéu chinh theo luong mau thyc té;
Nstn 1a s6 dém thuc cia miu chuén;
F 1a hé s dac trung cho loai chét chuén so cép st dung (F =0,950 ddi véi Oxalic Acid
). Chat chuan carbon hién dai so cip (100% hién dai) duoc dinh nghia 1a 95% hoat d6 *4C
ctia chit chudn NBS Oxalic Acid I dugc do vao nam 1950 véi 813C = -19 %o.

Hinh 6. Pho ké nhdp nhdy long TriCarb 3710TR/SL
Sb dém thyc ciia mau do, mau chuan 13 hiéu sé cua gia tri trung binh s6 dém ctua mau
do, mau chuan v&i gia tri trung binh s dém ctia mau nén. Sai sé cudi cing trong phép do
hoat d6 **C duoc tinh toan theo dinh luat lan truyén sai s6. Cong thuc tinh sai sé dugc thé
hién ¢ cong thic (8):
w(PMC) = PMC. \/ (M)2 + (—“(NST”))2 + (@)2 (8)

Nsa Nstn F
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3. Két qua va thdo luin
3.1. Hoat dé cic dong vi urani trong nwdc dudi dit

Két qua do hoat d riéng cac dong vi 2*U; 28U va hoat do **C véi sai sé duoc tinh 1a
1o, cling nhu ti 18 gitta hai dong vi 2*U/%8U ciia 06 mau NDD tai Tién Giang duoc liét ké
trong Bang 1. Phé alpha ghi nhan ¢ Hinh 7 thé hién hai dinh ning luong 4177 keV va 4770
keV phat ra 1an luot tir hai dong vi 2°8U va 2%*U voi thoi gian do 86400 gidy, ving mau do
1a tong s6 dém trong ving quan tAm tuong Gmg (ROI).

Bing 1. Két qua do hoat do Y*C, 28U, 2*U va 11 Ié hoat d6 Z*UI*8U ciia cdc mau NDD

T Gitng L. DPisiu  C ul4c 238 u8y 234 wdy B
T  quan tric (m) (PMC) (PMC) (mBg/L) (mBg/L) (mBg/L) (mBa/L) 238y
1 Q602020 gps 75 18,4 1,2 0,984 0,237 1,208 0,264 1,2
2 Q602030 gp2-3 130 15,6 2,6 1,640 0,530 1,804 0,557 11
3 Q602040 gp1 188 8,66 0,94 6,771 0,818 13,461 1,222 2,0
4 Q602050 n2? 220 10,8 1,0 3,499 0,567 7,807 0,882 2,2
5 Q602060 nzt 344 8,95 0,69 2,185 0,362 3,331 0,457 15
6 Q602070 nyd 444 3,31 0,81 0,970 0,236 1,250 0,269 1,3

16

12

234U
8 P T O O — 4770 KeV |
4177 keV
4_ ........................................... .J e —
o- | | | |
3000 4000 5000 6000 7000

keV
Hinh 7. Dién tich dinh alpha phdt ra tir dong vi 28U va 24U ciia mau 0602040
Theo d6, cac mau nudc tram quan tric qudc gia Q602 c6 hoat do riéng 28U tur
0,970+0,236 mBq/L dén 6,771+0,818 mBg/L va hoat d6 riéng cua 23*U thay do6i tir
1,250+0,269 mBq/L dén 13,461+1,222 mBg/L, trong d6 mau Q602040 (tang qp1) c6 gié tri
hoat do riéng ctia 2%*U va 28U cao nhét. Gia tri hoat do cac dé)ng vi urani trong cac mau
nghién ctru duge thé hién ¢ Hinh 8.

14 A

B
[SEERN]
L L

Hoat dd (mBqg/L)

= @ .I-|-"l--.

Q602020 Q602030 Q602040 QBO2050 QE02060 QBO2070
U-234 mU-238

o N B O ®
P T

Hinh 8. Hoat d¢ urani trong nuwéc dudi dit
Ti s6 hoat d6 2*U/%8U c6 gia tri tir 1,1 + 2,2, két qua ghi nhan duoc ndm trong khoang
cho phép tir 0,5 + 30 d6i voi NDD va phu hop v6i két qua nghién ciru trude day ciia nhém
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(Ferronsky & Polyakov, 1982) cho dic diém ciu tric dia chat trAm tich nay. Két qua nghién
ctru ctia nhém Ferronsky va Polyakov chi ra rang, ti s6 23*U/?%U s& dao dong tir 1,1 + 3,5 va
chiém da sd tai 1,5 + 2 ddi v6i NDD trong da tram tich duoc trinh bay ¢ Hinh 9.

N
40

30

L B et A O L U T T L L bk
09111520 30 40 50 0911152.025303540 09111520
zuulzaau zstIzalU zsaU/mU

Hinh 9. Su phdn b6 ti s6 **UIP8U ciia nweée dwedi dat trong da magma (a); da tram tich va
dd bién chat (b) va qudng urani (c) [igneous rocks (a), sedimentary and
metamorphic rocks (b) and uranium ores (c)] (Ferronsky & Polyakov, 1982).

32 Moi trong quan giita dp sau Iiy mau — hoat dg *C vi d¢ siu 1dy mau — hoat dé urani

S twong quan gitra do sau va hoat d6 *C
25 A o
G 18,44 L ] Ho?t @6 C-14theo d6 sduTCN
s20 e. 156 Pleistocene
S e ® Hoatdd C-14theo dd sauTCN
?:'? SGElOJg 805 Pliocene
g 10 R?=0,9522 . o, | ’. -------- Linear (Hoat d9 C-14 theo do
- R e 331 sau TCN Pleistocene)
o g | T s
£° RZ=0,8868 ® e Linear (Hoat do C-14 theo d6
0 sau TCN Pliocene)
0,0 100,0 200,0 300,0 400,0 500,0
B sau (m)

Hinh 10. Sy tiwong quan giita @6 sau va hoat dé **C

Hinh 10 thé hién méi twong quan giita d6 sdu 14y mau va hoat d6 **C 1a nghich bién.
D¢ sau cang tang tai vi tri léy mau, hoat d6 1*C cang giam, hay tudi NDD sé& cang 16n. biéu
nay phil hop v6i quy lut phan ri **C ciing nhu quy luat phan bd tudi clia nude, nghia 14,
theo chiéu tir trén xudng ctia cac TCN 1a chiéu ting dan ctia cdu tric dia chat, TCN phia dudi
dugc hinh thanh sém hon TCN trén nd, do doé tai cung mat vi tri léy mau Q602, TCN sau
hon s€ “gia” hon TCN néng hon.

Khi xét mdi twong quan giita d6 sau 1dy mau va hoat ¢ 28U ¢ Hinh 11 cho thay hai
xu hudng 10 rét cho hai phttc hé TCN Pleistocene (qp) va Pliocene + Miocene trén (n). Theo
d6, 4 sau cang tang hay tudi ciia nudc cang 16n, hoat do urani trong céc tang chira Pliocene
(mau d6) cang giam, tuong ty nhu véi dong vi Y*C. Kha nang tudi ciia nudc trong cac ting
chura Pliocene + Miocene trén cling tuan theo quy luat phan ra urani. Ngugc lai, voi hoat do
urani trong cac TCN Pleistocene (mau xanh), khi cang tdng d¢ sau, lugng urani lai cang tang,
trai voi quy luat phan rd C va ciing c6 thé tudi ciia nudc trong cac tang Pleistocene khong
tuan theo quy luat phéan rd urani. Kha niang cao cac TCN nay dugc cung cap thém phan urani
“mé&i” xuat phat tur cac ngué)n bd cép hodc nhan duoc tir sy hoa tan dat da trong tram tich.
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Suw twong quan giira dd sau va hoat d6 232U
ey 8,00 6,77 ® Hoatdd U-238theo dd sau
= 7,00 L TCN Pleistocene
@ 6,00 . i .
E w R2=0,845 ® Hoat d.{_: U-238theo dd sau
/ S 3,50 TCN Pliocene
® 4,00 .. T Linear (Hoat d¢ U-238 theo d8
& 3.00 1,64 el s3uTCN Pleistocene)
£ 2,00 0,98 g O 097 Linear (Hoat d¢ U-238 theo d6
S 1,00 o R*=0,9985 @ sau TCN Pliocene)
0,00 :
0,0 100,0 200,0 300,0 400,0 500,0
D6 sdu (m)

Hinh 11. Sy tuwong quan giita @6 sdu va hoat dé *8U

3.3. Moi twong quan giita hoat dé **C va hoat dé urani

Xét mbi tuong quan gitra hoat d6 **C va hoat d¢ urani & Hinh 12, theo d9, tr:?mg Pliocene
thé hién mdi quan hé déng bién khi hoat do *C cang tang, hoat d0 urani cling tang theo. Qua
d6, cang tang do tin ciy cho danh gia trude d6 vé mdi quan hé gitta hoat d6 urani va tudi caa
NDD cho cac TCN Pliocene + Miocene trén. Nguoc lai, mbi quan h¢ nghich bién gitra hoat
do **C va hoat d6 urani cho cac TCN Pleistocene cang khrfmg dinh kha nang tudi cua céc
TCN nay khong phu thudc hoat d6 urani.

Sy twong quan gitra hoat do C-14 va hoat do U-238
20 18,44
G ,..4_15_‘6 ® Hoatdd C-14theo hoat dd U-
g 55 L 2 - R? = 0.9665 238TCN Pleistocene
%-_ 108......." T ® Hoat dd C-14 theo hoat 6 U-
s 10 895 L B 8,66 238 TCN Pliocene
g . [ I Linear (Hoat dé C-14 theo hoat
£ 3,31 d6 U-238 TCN Pleistocene
g - S R2=0,9103 : i !
I ® T L Linear (Hoat dé C-14 theo hoat
0 d U-238 TCN Pliocene)
0,00 2,00 4,00 6,00 8,00
Hoat d6 28U (mBq/L)

Hinh 12. Sy tiwong quan giita hoat dé **C va hoat do *U
4.  Kétluan va kién nghi

V6i phuong phap tach chiét urani st dung nhya trao d6i cation C100 va do dac trén
pho ké alpha, két qua cho thdy trong cic mau nudc nghién ctru, hoat do riéng U dao dong
tir 0,970+0,236 mBq/L dén 6,771+0,818 mBq/L va hoat do riéng 2**U tir 1,250:0,269
mBg/L dén 13,461+1,222 mBqg/L. Dang cha ¥, véi két qua ghi nhan duoc, mau Q602040 co
chtra hoat d¢ urani cao nhat trong cac mau nghién ctru, c6 kha nang urani dugc hoa tan nhiéu
nhét trong TCN gp1 viing DBNB.

Méi tuong quan giita d6 sdu va hoat d6 **C tuan thu theo quy tic phan ra *4C va quy
luat phan bd tudi khi d6 sau cang tang, hoat d6 **C cang giam, tudi **C cang tang. Tuy nhién,
hoat d6 238U lai chia thanh hai xu huéng cho cac TCN: vé6i cac TCN Pliocene + Miocene
trén (n), hoat o urani cang giam theo do sau tuong tu nhu hoat d6 *4C; va nguoc lai, theo
chiéu ting do sau, hoat do urani cang ting cho cac TCN Pleistocene (qp). Cudi cing, khi xét
mdi twong quan giita hoat do **C va hoat d6 28U cho thdy sy trong quan dong bién ¢ cac
TCN Pliocene + Miocene trén va nghich bién cho cac TCN Pleistocene. Co kha niang tubi
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cua nuoc ¢ cac TCN Pliocene + Miocene trén cling tuan theo quy luat phan ra urani, con voi
cac TCN Pleistocene da dugc cung cp luong urani “méi” tir cac ngudn bo cip. Pic biét,
cho théy su 6n dinh hoat d6 urani trong cac TCN Pliocene + Miocene trén, diéu nay budc
dau danh gia c6 kha ning tng dung urani trong nghién ctru tudi cia NDP trong cac TCN
nay nhu 14 céng cu dé xac dinh tudi ctia nude trong tang chira.

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

< Loi cam on: Nghién ctru nay duwoc tai tror kinh phi béi Vién Nang ltrong Nguyén tir Viét
Nam, B6 Khoa hoc va Céng Nghé théng qua dé tai co sé ma sé CS/23/02-02. Cam on
Trung tdm Hat nhan Thanh phé Hé Chi Minh da tao diéu kién, hé tro qua trinh trién khai
thuc hién dé tai; cdm on Quy Thay C6 tai B6 mdn Vat |i Hat nhan — KT thuat hat nhan —
Vét Ii Y khoa Truong Pai hoc Khoa hoc Tw nhién — Pai hoc Quéc gia Thanh phd
H6 Chi Minh da tao diéu kién trong qué trinh do méu trén thiét bj hé phé ké Alpha.
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A STUDY ON THE CORRELATION BETWEEN “C ACTIVITY
AND URANIUM ACTIVITY IN THE GROUNDWATER IN NAMBO PLAIN
Nguyen Pham Tuong Minh", Tran Thi Bich Lien,
Lam Hoang Quoc Viet, Nguyen Van Phuc, Dao Van Hoang
Center for Nuclear Technologies, Ho Chi Minh City, Vietham
*Téc gia lién hé: Nguyen Pham Tuong Minh — Email: nptuongminh1002@gmail.com
Ngay nhdn bai: 31-10-2023; ngay nhdn bai sira: 21-02-2024; ngay duyét dang: 23-02-2024

ABSTRACT

This study was conducted to investigate *C activity and uranium isotope activities in six
groundwater samples taken from six aquifers at Q602 station in Tien Giang, to evaluate the
correlation between *C activity and uranium activity in groundwater samples, thereby evaluating
the applicability of 28U and %**U isotopes in determining the age of groundwater in Nambo Plain.
Dissolved uranium in samples was extracted by ion exchange method, using C100 cation resin, and
then measured 2®U and 2**U isotopic activities by alpha spectrometer system. The **C radioactive
isotope in samples was analyzed by a low-background liquid scintillation spectrometer after
converting dissolved inorganic carbon in the samples to benzene. The results show that: 1) the U
activity was from 0,970-6,771 mBg/L, and the ***U activity was from 1,250-13,461 mBq/L, in which
gp: aquifer has the highest value. 2) In samples from Pleistocene aquifers, the correlation between
14C activity and depth, between “C activity and the U or %*U activity are all negative. 3) In
samples from Pliocene aquifers, the correlation between **C activity and depth is also negative, while
the correlation between *C activity and the *®U or 2*U activity are both positive.

Keywords: *C; Nambo Plain;. Groundwater; radiochemical; uranium
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