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TOM TAT
Trong nghién citu nay, Véi muc dich xdy dung nén phéng phong xa tritium niée hoi am
khéng khi; ddc trung thanh phan dong vi bén, nguon goc va tinh chdt nuée hoi am khdng khi trong
khu viee phia Nam. Nude hoi am khodng Khi tai 10 dia diém trong khu vyc phia Nam trong hai thoi
diém mia khé va mita mwa duoc thu thdp va phdn tich ham leong tritium, thanh phdn dong vi bén.
Két qua cho thay ham heong tritium meée hoi am khéng khi dao déng tir 2,64 + 0,55 pCi/L dén 7,34
+ 0,55 pCi/L, gi trj tritium nay twong dwong véi ham luong tritium trong nwdc mia quan tric
trong khu viec; thanh phan dong vi bén nude hoi am khong khi ¢ quan hé tot véi duong moc khi
tirong Va cho biét nguén hoi dm mang lgi khu vic phia Nam cha yéu 1a tir bién.
T khéa: tritium, déng vi bén, nu6c hoi 4m khong khi, duong nudce khi tuong.

1. Mé dau

Tritium (°H, T) 1a dong vi phong xa cua hydro, tritium phan rd B~ (Epax =
18,6 keV), chu ki ban rad 12,32 £ 0,02 nam (4.500 + 8 ngay) (Lucas & Unterweger, 2000).
Tritium tao ra trong khi quyén c6 2 nguon gdc: i) Nguon gdc tu nhién va ii) tir cac hoat
dong hat nhéan cia con nguoi.

i) Ngudn gbc ty nhién: Tritium san sinh ty nhién do phan ¢ng hat nhan giira nitrogen va
tia vii tru ning luong cao & cac tang trén khi quyén. Tdc do san sinh tritium tu nhién wdc
tinh khoang 0,25 nguyén tir/cm®/s, qua trinh nay tao ra tir 3,5 dén 4,5 kg tritium. Khoang
55% tritium duoc tao ra trén tang binh hru cua khi quyén (Michel, 2005; Teegarden, 1967).

i) Tir cac hoat dong hat nhan cia con ngudi: Tritium san sinh cha yéu tir cac vu thir vii
khi hat nhan, ro ri tir cac co s hat nhan va cac hoat dong hat nhan lién quan khac. Trong
thoi gian tir 1953 dén 1963 cac vu thir vii khi hat nhan d4 1am gia ting tritium trén toan
cau, udc tinh khoang 600 kg tritium d& dugc dua vao khi quyén, cha yéu bén trén dinh cua
tang d6i luu (Michel, 2005).

Tritium trong khi quyén dugc quan tric tir nhitng nam 50 cua thé ki 20 sau nhitng vu
thir vii khi hat nhan, ham lugng tritium dat dinh vao nam 1963 va sau d6 suy giam. Ngay
nay ham luong tritium trong khi quyén gan tré' vé mirc phong ban dau. Quan trac tritium
trong khong khi co vai tro quan trong, khdng chi danh gia phong phong xa méi truong ma
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con ¢6 y nghia trong viéc nghién ciru bo cap, tudi, can bang nudc ngam va sy van dong cua
chu trinh thuy van.

Dong vi bén ciia nude, deuterium (?H hodc D) va 80 dugc sir dung thong dung trong
nghién ciru thiy van. Nudc khi tuong trén toan cau ¢ quan hé tuyén tinh giira D va §*°0
(Craig, 1961). Trong d6 gia tri 6 dugc cho boi phuong trinh 1:

§ =[2-1| <1000 (1)

Véi a 14 ti 16 dong vi (H/*H hozc 80/1%0) va b 1a ti 1¢ dong vi cua mau nudc bién
trung binh (VSMOW - Vienna Standard Mean Ocean Water).

Quan hé tuyén tinh gita 6D va 680 dugc goi 1a duong nudc khi tugng thé gisi
(GMWL - Global Meteoric Water Line) va dugc cho boi phuong trinh 2:

6D =8 x50 + 10 2

DPuong nude khi tugng thé gigi trinh bay quan hé dong vi trung binh trong nudc khi
tuong, gia tri Am trén dudng nudc khi tuong 13 két qua ciia qua trinh phan doan dong vi. Su
phan doan dong vi phu thudc vao nhiét do, & nhiét do thap lam gia ting phan doan dong vi,
didu ndy ciing tim thiy ¢ nhitng noi ¢ cao do cao.

Qua trinh mua ciing nhu hoi 4m di chuyén vao lyc dia 1a nguyén nhan mat cac dong
vi ning. Do 1éch so v6i duong nude khi tuong thé gisi cho biét ngudn gde hoi am, sy bay
hoi, v c6 tinh chat 4m u6t hay kho néng (Hinh 1) (McGuire & McDonnell, 2007).
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Hinh 1. Gidi thich quan hé dong vi bén ciia nguén nuréc so véi duong GMWL
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Danh gia tac dong phat tan caa tritium ra moi truong trén toan cau, mang ludi két ndi
ddng vi trong nudc mua toan cau (GNIP) duoc thanh lap vao nim 1961 do su diéu hanh
cua bo phan Thay vin DBdng vi, Co quan Nang lwong Nguyén tir Quéc té (IAEA) va To
chic Khi tugng Thé giéi (WMO). Mang GNIP quan tric cac dit liéu vé thuy vin, ddng vi
bén (?H, 80), va tritium (°H) trong nudc mua tai cac dia diém thuoc mang quan tric trén
toan cau. Tai Viét Nam, quan tric tritium trong nuéc mua da thuc hién thudng xuyén trong
nhiéu nam tai HA N6i va Thanh phé Ho Chi Minh, tritium trong hoi 4m khong khi d& dugc
quan tric tai Ha Noi tir nam 2013, khu vuc phia Nam van con tréng s6 liéu vé tririum trong
nuéc hoi am khdng khi. Trong nghién ciu ndy, ching t6i cung cap sé liéu vé tritium
va nhitng dic trung thanh phin déng vi trong nuéc hoi am trén 10 vi tri & khu
vuc phia Nam Viét Nam. CAc dir liéu nay 1a co s¢ dir liéu ban dau trong viéc dénh gia phong
phéng Xa tritium trong hoi am khdng khi va ciing 1a co s& cho nhitng nghién ciu thay vén,
khi tugng.

2. Thwc nghiém va phwong phap
2.1. Pia diém va théi gian lay mdu

V6i nhitng dic trung ché d6 gié theo mua trong khu vyc (mua khd va mua mua),
diéu kién dia hinh khu vyc phia Nam Viét Nam, 10 vi tri ldy mau dugc chon hra trai déu
trén toan khu vuc (Hinh 2). M&i vi tri dugc lay miu vao 2 thoi diém dic trung cho mua
mua va mua kho. Mau mua mua duoc lay vao thang 08 niam 2017, mua kho duoc lay vao
thang 3 nam 2018
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Hinh 2. So do vi tri 1dy mdu nuée hoi am khong khi

101



TAP CHi KHOA HOC - Trwdng DHSP TPHCM Tdp 16, S8 6 (2019): 99-106

2.2. Phwong phdp ldy mdu va phan tich

Mau nudc hoi 4m khong khi dwoc lay bang phuong phép ngung tu hoi nuéc & nhiét
d6 thap, sir dung may hdt 4m dé thu gom mau. Thé tich mau can cho phan tich ham hrong
tritium t6i thiéu 1a 500 mL va cho dong vi bén 12 50 mL. Téng cong c6 40 mau duoc lay
trong toan khu vuc phia Nam (20 mau cho phan tich tritium va 20 mau cho phan tich dong
vi bén). Cac mau nuéc hoi am khong khi duge dung trong cac chai nhia dam bao kin nap,
tranh sy bay hoi, dugc dan nhan, va ghi cac thdng s vé thoi gian ldy mau, toa do, nhiét do
mdi trudng, d6 am. Tat ca cac mau duoc dat trong thung lanh va tranh anh séng.

Qua trinh phan tich ham luong tritium trai qua cc cong doan sau: chung cat mau
lan dau; lam giau tritium bang phuong phap dién phan; chung cit mau lan cudi; do ham
lugng tritium bang may do nhip nhay long (LSC). Sau qué trinh 1am giau tir 500 mL mau
ban dau thu dugc 15 mL mau cho cong doan do bang may nhap nhay long, miu nay phai
dam bao c6 pH khoang 7,0, EC < 30 uS/cm. Lam giau tritium bang phwong phap dién
phan thé hién bang 3 phuong trinh (3), (4), (5), trong d6 phuong trinh (3) xay ra & cuc
anode, phuong trinh (4) xay ra ¢ cuc cathode, phuong trinh (5) la toan bo qué trinh
dién phan.

H,0 — 20, +2H* +2¢e )

2H* +2e~ - H, (4)
1

Hzo ad EOZ + HZ (5)

Céac mau phan tich dong vi bén duoc loc sach, m&i mau duoc ldy 1 mL cho viéc phan
tich trén may do ti I¢ dong vi.
3. Kétqua va thao luan

DPong vi bén 5°0 va 5D trong nudc hoi am khong khi so voi duong nudce khi twong
thé gioi (GMWL) va dudng nuéc khi twong dia phuong (LMWL) (Hinh 3). D6 léch caa
duong nude hoi am khdng khi so véi dudng nudce khi twong thé gici (GLWL) (léch vé phia
truc 6"0) cho thiy nuéc hoi 4m khong khi hinh thanh tir ngudn hoi nuéc c6 tinh chét 4m
uét, ngudn hoi am nay cha yéu duoc mang tir bién vao. Puong nude hoi am khong khi
mua khd ¢ hé sd goc nho hon so voi dudng nude hoi 4m khong khi miia mua cho biét
nude hoi am khong khi muia khé dugc mang t6i tir ngudn nudc ¢d sy bay hoi manh hon so
VGi mua mua. Pong vi bén cta nude hoi am khong khi phan [am 2 nhdm rd rét, nhom moa
mua va nhom mua khd, nhom nuéc hoi am moa khd giau thanh phan dong vi ning hon
nhém nude hoi 4m mua mura.
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Hinh 3. Quan hé giita 080 va 0%H trong muéc hoi am khdng khi
N SR Jy A i N A aA S A, 18 , .
Hinh 4 va Hinh 5 cho thay cé quan h¢ gitra thanh phan dong vi bén § O cua nudc
hoi 4m khong khi véi nhiét d6 va do 4m moi truong. Nhiét do moi truong cao va do am
thap lam ting ti I¢ thanh phan ddng vi niang, nhiét do thap va do6 am cao lam giam ti lé
thanh phan dong vi nang.
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Hinh 4. Quan hé 8O va dg dm méi truong  Hinh 5. Quan hé § O va nhiét d6 méi truong
Khéng nhan thdy c6 quan hé rd rang giia tritium voi do am va nhiét do méi truong

(Hinh 6 va Hinh 7), diéu nay trai ngugc véi thanh phan dong vi bén trong nude hoi am
khong khi.
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Hinh 6. Quan hé tritium va dé am méi truong  Hinh 7. Quan hé tritium va nhiés dg méi truong

Ham lurong tritium do trén 20 mau nudc hoi am khéng khi (Hinh 8) cho thay gia tri
tritium hoi 4m khong khi vao mua mua dao dong tur 3,12 + 0,45 pCi/L dén 6,89 + 0,45
pCi/L, mua khé dao dong tir 2,64 + 0,55 pCi/L dén 7,34 + 0,55 pCi/L. Gia tri trung binh
tritium c4c mau nude hoi 4m mua mua 13 4,2 + 0,44 pCi/L, mua kho 1a 4,3 + 0,68 pCi/L.
Ham lugng tritium trong hoi am khong khi gan twong duong véi gia tri tritium trong nudc
mua quan trac trong khu vuc phia Nam Viét Nam. Khong c6 sy khac biét vé tritium nuéc
hoi 4m trong mila mua va mua kho, hién twong ndy ciing gidng nhu tritium trong nudc
mua d6i voi nhitng khu vuc ven bién (Tadros, Hughes,Crawford, Hollins, & Chisari, 2014;
Ha Lan Anh et al.,2018). Gi4 tri ham lwong tritium nudc hoi am khong khi trong ca mua
kho va mua mua dat gia tri 1on nhét tai vi tri P8 (TPHCM), diéu nay ¢ kha ning bi anh
huong boi cac hoat dong c6 lién quan téi con nguoi lam gia tang tritium.
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Hinh 8. Tritium trong mede hoi am khong khi
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4. Kétluan

Ham luong tritium trong nuéc hoi am khdng khi khu vic phia Nam dao dong tir 2,64
+0,55 pCi/L dén 7,34 + 0,55 pCi/L, gia tri trittum nay tuong dwong véi tritium trong nudc
mua trong khu vuc nghién ciru. Tritium trong nude hoi am khdng khi khdng bi anh huong
boi nhiét do va d6 am méi truong. Khong nhan thay sy khac biét ham luong tritium trong
cac nudc hoi 4m khong khi vao mua mua va mua kho. Céc s liéu tritium trong nudc hoi
am khong khi nay 1a co s¢ dit liéu phong phong xa tritium khong khi ban dau trong khu
vuc, ¢O y nghia trong viéc danh gia phét tdn phong xa moi truong khong khi khi cac nude
lan can Viét Nam da va dang xay dung cac nha may dién hat nhan.

Ngudn hoi am mang téi khu vyc phia Nam 1a nguén hoi nudc ¢6 tinh chat am wét,
dugc mang chii yéu vao tir bién. Nudc hoi am khong khi vao mua khd giau thanh phan
ddng vi nang hon va dugc mang dén tir ngudn nudc say ra qua trinh bay hoi manh hon so
vGi mia mua. Nhiét do cao va do am thap 1am giau ti 1¢ thanh phan dong vi nang trong
nude hoi am khong khi va nguoc lai.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

The purpose of this study is to establish background tritium concentration in atmospheric
water vapour; and characteristics of stable isotope composition, source, and properties of
atmospheric water vapour in the Southern Viet Nam. The atmospheric water vapour at 10 locations
in the Southern area during the dry and rainy seasons was collected and analyzed for tritium
content and stable isotope composition. The results showed that tritium level ranged from 2.64 £
0.55 pCi/L to 7.34 + 0.55 pCi/L, this tritium value is equivalent to tritium content of rainwater in
region; the stable isotope composition of atmospheric water vapour has a good relationship with
meteoric water line and indicates the moisture source that comes mainly from the sea.

Keywords: tritium, stable isotope, atmospheric water vapour, meteoric water line.
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