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1. Giéi thiéu

Cac ddng vi tu nhién va cic dong vi nhan tao c6 chu ky ban ra ngin co6 thé s dung dé
nghién ctru cac qua trinh dia chit va nhitng bién doi trén mat. Su thoat khi radon tir dudi sau co
thé sir dung dé danh gia hoat dong dut gdy va danh gia muc sddooj 6 nhiém khi phong xa. cac
ddng vi phong xa 2'°Pb hay "*’Cs tir khi quyén roi vao céac trAm tich bé mit c6 thé sir dung dé
nghién ctru bbi lng.

2. Pong vi radon (***Rn)

Trong cac d& dudi sou ludn chira cac déng vi phong xa nhu urani, thori, radi, kali 40. Trong
qua trinh pha ré, chung tao ra cac nguyén té dang khi (con goi 1a khi eman) bao gdm radon (Rn),
thoron (Th) va actinon (Ac), trong s6 cac khi phong xa nay chi c6 >
ra tir 2°°U ¢6 chu ky ban rd dai nhat (3,83 ngay-dém).

28 _, 20Ra — 22Rn (dang khi)

Céc khi nay dugc chtra trong cac 16 hong trong cac da, chiing khuyéch tan va lan truyén tir
dbi twong eman hoa theo hudng ndng dd va ap suat giam, mot phan cac khi phong xa di vao khi
quyén. Nong d6 khi eman trong khong gian 16 hong phu thudc vao ndng do cac nguyén t6 phong
xa trong cac da, vao mdi truong xung quanh va dugc xac dinh bdi hé s6 eman hoa.

Rn duoc 1 san phiam phan

Hé s6 khuyéch tan D 1a tham sb chinh cta qua trinh khuyéch tan. Y nghia vat 1y cta nd
duoc rat ra tir dinh lut thi nhét cua Fish:
dcC

dm=-DS —dt
dx

Trong d6: dm: khéi lwong vat chat khuyéch tan trong thoi gian dt qua dién tich S vudng goc

1 dc .. . X . .
vo1 hudng truc x, T la gradien nong do theo hudng truc x.
X

Khis=1em?, < 1tmip=9"
dx dt

Vay hé sb khuyéch tan tinh bang khéi lugng vat chat di qua dién tich lem” trong 1 gidy khi
gradien ndng d6 bang 1. Pon vi 1a cm’/s. Goi Q 1a dong eman do khuyéch tsn va ddi luu theo
huéng truc x (tir dudi 1én), ta c6 dang vi phan cin bang luong eman trong 1p dx nhu sau:

% (NnSdx) = Q —(Q —dQ) — ANnSdx + a,Sdx

Trong d6: N - ndng d6 eman trong 15 rdng do duoc trong da c6 dd xép 7, Bg/em®, 4 -
luong eman tu do thoat véo d4, Bg, A - hing sb phan rd cia eman. Dong eman do khuyéch tan
va dbi lvu theo huéng tryc x:

0= Dx%—NSJrN?]VxS
X
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Ta c6 thé coi cac da dudi sau 1a 16p eman hoa vo han. Trong thuc té, qua trinh khuyéch tan
13 khong dimg 6N # 0 va tbc d6 ddi luu v = 0 thi bai toan tré nén phirc tap hon, viée giai cac
phuong trinh vi phan dé dién ta qua trinh khuyéch tan di chuyén khi eman s& kho khann hon.

3. Pong vi chi 210 (*'°Pb)

Chi 210 (*'°Pb) ciing 1a san phdm phén ra trung gian ty nhién cia diy phan r urani 238.
Théng qua qua trinh phan rd ***U tao ra san phim trung gian **°Ra, tir d6 hinh thanh **’Rn dang
khi. Mot luong Rn khuyéch tan vao khi quyén, tai d6 chung phén ra thanh ?'°Pb c6 chu ky ban
ra la 22,26 nam (Lambert va Nezamin, 1965):

226R4 _y 2R s 210pp, _ 21055 _y 210p, _ 206p},

Thoi gian tra ngu cia *'°Pb trong khi quyén 1a khoang trén dudi 30 ngay tuy vao vi do cua
Trai dat va diéu kién khi hau. 210py trgy lai mat dat thong qua cac hat bui va ngung giao ctia khi
quyén. 210pp 1oi vao nude trén mat nhanh chéng bi thu gom boi vat chét lo ling, dic biét 1a
hydroxit Fe va Mg, rdi ling dong cing trAm tich. Phin 16n 2'°Pb di vao tram tich cac hd truc tiép
tir khi quyén va ham lugng *'°Pb giam theo logarit ty nhién vé6i chidu sau (hay con goi 1a *'°Pb
bién thién), tirc la:

C=Cpe”

Trong d6: Cy - hoat tinh ciia *'°Pb roi xubng ban dau ¢ khoang giita nudc va trim tich. C-

hoat tinh ctia *'°Pb tai thoi diém 7, A - hiang sé phan rd *'°Pb (0.0311/nim).

HAau nhu tit ca cac tram tich déu chira thanh phﬁn 210py, tu nhién dugc thanh tao trong

mdi cén bang véi **°Ra ton tai trong cac pha trAm tich manh vun. Ham lugng nay thip va rét it
thay dbi nén ngudi ta goi 1a *'°Pb nén. Nhu vay, hoat tinh ciia *'°Pb bién thién 13 hiéu cua téng
hoat tinh 210py, trong mau voi hoat tinh 21%ph nén. Tur su bién thién ham luong 219} theo chiéu
sdu ngudi ta dwa mé hinh tinh todn téc d boi ldng.

Trong mo hinh don gian, su bién ddi ham lgyong 219 bién thién theo d6 sau tram tich
tuan theo ham sb mil co sd e, voi khoi lugng kho téng thé cua tram tich (m) dugc biéu dién theo
phuong trinh sau:

C=Cp e (5-1)
Trong do: 7 - tdc do bdi lang tinh bang khdi lwong kho (g/cmz.ném).
Trong md hinh nay, théng lugng *'°Pb bién thién di vao trdm tich dugc xem 1a mot hing sd,
con tée do boi lang thay ddi tu do. Tudi cua tram (7) duoc tinh theo cong thirc:
t=1/A1In[AyVAi] (5-2)

210

Trong d6: A, - tong lwong *'°Pb bién thién c6 trong tram tich (dprn/cmz). A; - tong luong

*19Pp bién thién co trong 16p i

Téng luong *'°Pb bién thién trong trim tich dugc tinh theo cong thirc:
Ay =D.8b, (5-3)
i=1
210

Trong d6: S; - ham luong *'°Pb bién thién trong 16p i (dpm/g); b; - khdi lwong trim tich kho
g/em’ tuong tmg; 4; ciing dwgc tinh bang cach tuong ty nhu trén.
Téc d6 bdi lang R duoc tinh theo cong thic:
R=(C.-C)/(d,-d.) (5-4)
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Trong do :
C,, C, - lugng 210py, trong trAm tich & day va dinh cot mau

d., d, - nam tuong ung

4. Tw liéu Viét Nam
O Viét Nam viéc sir dung cac déng ngin ngay di duoc tng dung dé nghién ctru hoat dong
dut gy va boi ling ho chira, cira song.
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