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NGHIEN CU'U XAY DUNG CHUONG TRINH TINH TOAN
SU LAN TRUYEN NONG PO KHI PHONG XA RADON
TREN KHU VUC MO. AP DUNG TiNH TOAN TAI KHU VUC MO
PAT HIEM NAM XE - LAI CHAU

NGUYLN THAI SON
Lién doan Pia chit Xa -Hiém

Tém tér: Bai bdo gidi thiu phuong phap nghién cieu mo hink Iy thuy ét va
xay dung chieong t indt tink todn sie lan truyén khi phong xa rvadon tie khu vue
mo (Ivn cac khu vue dan cir ldn can. Trén co so cac mé hinh thudt toan iy
Ihmw tde gia da sir dung mé hinh 1y thuyét Gauss, dé tinh toan su lan truyén
nong do khi radon doi voi nguon dang ving. Tir nhirng 1y thuy ét vé mé hink
Gauss, tdc gia da xdy dyng chwong trinh tinh toan sw Ian tm} én khi phong xq
radon c6 tink cdc yéu t danh hucng dén qud trinh lan truyén va ap dung chuong
irink tinh toan sie phat tan khi J)Izr)ng xq radon tai khu viee mo dat hiém Nam Xe
- Lai Chéu nam 2015. Cdc s6 liéu tinh todn c6 sw doi sank véi cdc tai lidu da

thu thap tai khu vue nay,
I. MO PAU

Khi phéng xa radon 1a mdt trong nhimg
nguyén nhan giy ung thu phdi. Theo EPA
(Té chic bao vé méi truomg MF), khi
phong xa radon la nguyén nhin gy t
vong cho 6.000-36.000 ca ung thu phdi
mdi nim & M¥. Theo UNSCEAR (United
Nations Scientific Committee on  the
Effects of Atomic Radiation}, tono lidu
chiéu trung binh toan cdu 1a 2.4 mSv /nam,
frong @6 thanh phin licu chidu ngoai
(dong gop tir bire xa gamma va bire xa vii
tru) chiém khoang 36%; thanh phan liu
chiéu trong (do hit thé khi radon, thoron
va an udng) chiém khoang 64%.

Mét trong nhitng "ngudn" cung cap khi
phéng xa radon & nude ta la cdc mo urani,
¢ic mo dit hiém chira phong xa. Ban thin
cic mo quang phong xa, chira phéng xa
di giy ra cic di thuong néng do radon
trong khong khi tir hang tram t&i hang
nghin Bg/m’ trén cac dién tich rong tr
mt var kilomeét vudng té¢i hang chue
kilomét vudng. Xac dinh sur lan truyén khi
phong xa radon trong khong khi tir khu
vie ma ¢6 ¥ nghia quan trong trong viéce
du bao kha nang anh hudmg ctia khi radon

déi voi cac khu vue dan cu lan cdn mo va
tinh toan mure liéu nhiém hidu dung giy ra
bai radon, béi vi khi radon la mét trong
nhimg nhéin t6 chinh phuc vu tinh lidu
chiéu trong qua dwong hd hip. Pac biét,
trong thai gian 161, cac mo phéng xa, chira
phong xa trong ca nudc duge dua vao
khai thac, ché bién lam gia ting nong doé
khi phong xa radon.

Khi mo ta b?mg toan hoc, qua trinh
khuéch tan céc chat 6 nhiém trong khong
Khithuong duge dac trung bii trj s6 ham
]uqmg chit 6 nhiém phan bé trong khong
gian va bién ddi theo théi gian. Phuong
trinh vi phén cia qud trinh khuéch tan chét
0 nhlem dang khi va dang sonkhi trong khi
quyén duge dung lam co s& cho moi cong
thirc todn hoc biéu dién quatrinh nay la
xuit phat tir phuong trinh ¢ dién vé din
nhiét trong vit ran. Trong trrong hgp dong
khi chay r6i, phuong trinh biéu didn ham
lwong chat 6nhiém tai mot diém ¢6 toa do
X, ¥, z ¢0 dang nhu sau [5]:

o202+ 26 D)
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Trong d6: C: ham lugng chit & nhiém,
g/m T thm gian, s; ky, ky, ki hé so
khuéch tan réi theo phuong x, y, z, tuong
ang.

Pé danh gia kha ning phat tin cua
*2Rn tai cac khu viiec mo phong xa can
nghién ciru mot mo hinh van (.huycn va
khuéch tan phi hop. Khi chat 6 nhiém
(khi phong xa radon) di vao mdi tnrom;,
khi, n6 chiu anh hudng béi thoi tiét (toc
d¢ gio, huong gio, nhiét do, luong mua,
anh sing mat troi), dia hinh, ddt, dtcm
nguén thai (chiéu cao, dién tich, ndng
dd...) va cac dac trung hoa hoc, vit 1y cua
chat 6 nhiém (mirc do phan img, do hoa
tan...). O cac mo hinh tinh toan cao cap,
tit cd cac thong tin trén can duge thu
thip, tuy nhién ¢ cac mé hinh don gian
chi su dung nhimg hé sé quan trong nhat
lam dau vao.

Qua nghicén c¢lru Iva chon cac mé hinh
thuat toan, dya trén diéu kién ap dung cua
bai todn tinh toan sy lan tmyén dang
vang, bao gom khoang cach can tinh toan
0-20 km (s lan truyén khi phong xa
radon dén cac khu vue dan cu lan cén khu
md), cac tham sb dau vao can thiét vé khi
twong, dia hinh va ngudn phat thai, cling
v6i kinh nghiém va nang lyc thiét bi, tic
gia da lga chon md hinh Gauss d«. xay
dung mé hinh tinh toan lan truyén khi
phong xa Radon tir khu virc mo phong xa
dén cac khu vire dan cur lin can.

Il. PHUONG PHAP NGHIEN CUU LY
THUYET VA XAY DUNG CHUONG TRINH

TINH TOAN SU LAN TRUYEN NONG DO
RADON TRONG KHONG KHi

1. Nghién cru ap dung mé hinh Gauss
trong tinh toan lan truyen khi phéng xa
radon v&i ngudn dang viing

a) Phan tan trong khi quyén tir mit
nguon dang diém

Phuong trinh (1) mé ta nong d6 va phan
b6 cua mot dam méy ludng khi thai phét ra
tr nguon diém duy nhat, tong do
P(xo,y0,20)- De mo ta sw khuéch tan chat o
nhiém tir nguén diém cao lién tuc va hing
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s6 theo “md hinh Gauss” st dung cong
thire [1-4]:
fz-upt

=g (-H)ler(-5) rer (57 ()

Trong d6: %: Nong do chit phong xa
trong khéng khi, Bq/’m Q: Téc do phat
thai, Bq/s: u: Téc do @16, m/s; H: B cao
hi¢u dung, m; o,: Hé ) phét tan theo
phuong ngang, m; o,: Hé sd phat tan theo
phuong thing dimg, m; x: Khoang cich
theo chiéu gié, m: y: Khoing cach thO
phuong vudng goc véi chicu gio, m;
Khoang cach theo chiéu doc so voi mat
dat, m.

Trudmg hop phat thai & mat dat tai z=0,
phuong trinh (2) don gian hoa thanh
phuong trinh sau:

x%y.0,H) =

exp [—] exp —(le—}‘] (3)

PE tinh todn nong d doc theo dudng
trung tam cua luong khi (y=0), ta co
phuong trinh don Eiim hon:

#(x,0,0,H) = o &P —l'i] (4)
*boys o

nuc )

Véi ngudn ¢ sat mat dat khi ludng khi
thoat ra (H=0), ta co:
el t)

ey T2

1(x,0,0,0) =

b) Phéin tin trong khi quyén tic mjt
nguon dang vang

M6 hinh chim Gauss thuong la mot
gidi phap dé danh gid phan tan chat 6
nhiém trong khi quyén ciia mdt nguodn
diém, tuy nhién bai todn diit ra la dénh gia
phat tan cua khi radon trong khu vuc mo,
tire 14 nguén phat thai cd dang ving, do
d6 doi hoi yéu cau can phai xay dyng mot
phuong trinh phan tan phu hop.

Hién nay c¢6 mot soé phuong phap do
diém da duoc s dung trong cac tinh lmn
dé ap dung mé hinh Gauss cho mdt ngudn
dang vung va cac phuong phap nay chi
cung cp mot xap xi gan ding céc diéu
ki¢n, D€ mé phong chinh xac kich thude
va hinh dang ciia mdt nguon co dién tich



lon va ndng cao hidu qua cua cac tinh
toan, phuong phap phan tir hiru han duoc
ap dung vao mo hinh. Phuong phap nay
cho phép chia cac nguodn ¢6 dién tich 1ém
thanh cac hinh tam giéc hinh chir nhat
hod@c cic hinh khéac tay ¥ hra chon. Nhu
vay, cdc duong bién cong hodc khong déu
¢6 thé duge md ta mot cdch chinh xdc véi
mot s6 luong toi thiéu cac diém ludi. Co
s¢ 1y ludn cho viéc ap dung phuong phap
tich hop phan tir hiru han vao tinh toén
phin tan trong khi quyén ca mét ngudn
dang viing dugc mo 1a nhu sau day [1-4]:

Tai mot vi tri cu thé cin quan tam,
nong do trong khong khi cua mdt hat hodce
chat & nhiém tir mot nouon dang vung co
thé xdc dinh bing cach tich hop nong do
phin tin ctia cdc ngudn diém trén toan b
khu virc nguon:

(Fp) = fAXp(Fp -i)dA  (6)

trong do: x(rp) nong d6 trong khong
khi tai dlem tiep nhan ¥y do nguon khu
vue; A: ngudn phat thai dang viing.

Xp(Fp — F5): néng do trong khong khi
tai diém tiép nhan ¥ r, do ngudn diém tai vi
ri l's

Tich hop (6) v&i ndng do phar thai tir
mét ngudn diém (g—)p (Fp — F5), bang:

Xp(Fp = fs) = Q(F) (%)p (F-7%) (D

trong d6: Q(T's) 1 d6 manh ciia nguén
tai I's.

Thay phuong trinh (7) vao phuong
trinh (6):

o) = 1406 (7) Maa @)

trong do:F = i, — ¥

Phuong trinh két hop 8 ¢6 thé biéu
dién bang cach s dung phuong phap
phan tr hiru han (Yuan, 1979). Trong
phuong phéap nay, viing chinh (téng dién

tich A cua nguon) dugc chia thanh cac
ving phu cén lién ké nhau. Ving A phai

dugc chia thanh nhiéu phan két noi nhung
nhung khong duge chong lan hogc ket
hop a(i = 1, 2, ..., n) cho moi phan gia
dmh nguoén ¢6 cmmg dé dong nhat

= Q(t;). Phuong trinh 8 c6 the duoc
viét nhur sau:

x(fp) = Zfa Q.

trong do: Zi,;,fa, = A

Khi cic ngudn ving con cua ngudn
vang chinh da dwoc tinh, nong do ph{n
thai dugc tinh todn xap xi thong qua sir
dung da thic tmg khic vai diéu kién
thich hop tiép ndi qua cac bién hop phan:

@) ®= Zh,(r)( g, a0

trong do h,-(!) la ham co ban véi thanh
phan (F]) la mét trong m dinh.

(r)da ©))

Céc hé sé chua biét trong da thirc xap
Xi, trong trudéng hop nay (é—) (¥) 1a gia
. p
tri_cac nat cua bién phu thuje va dugce
bict dén nhar ham co so.

Thay phuong trinh (10) vao phuong
trinh (9) ta dugc:

=3 [Smend)

wong 6 (@) = [ hy(F) da; =
11, by (. y)dxdy

Nhu vay, dé unh toan nong do chat 6
nhiém lan truyén tir mét nguon dang
vung, ap dung theo cong thirc (11).

2. Xay dwng chwong trinh tinh toan
néng dé khi phéng xa radon

Trén co s& céc 1y thuyét tinh toan, tic
gia da xay dung chuong trinh tinh toén
nong do khi phong xa radon.

Q (11)

a) Ciu trisc chuong trinh

Chuong trinh tinh toan khi phong xa
RNCAL dugc viét trén ngén nglr
Fortran 77, bién dich bang GNU
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Fortran trén  h¢ diéu_ hanh Linux. con duge md ta trong Bang 1 dudi day.
Chuong trinh gém nhiéu chuong trinh  Trong Hinh I 1a so d6 khoi vé trinh tr
con va chirc nang ctia moi chuong trinh  va cau tric cua chuong trinh.

ICAQA& l m

Hinh 1. So d6 cdu trite chuwong trinh tink toan phat tan khi radon e khu viece mo

Bang 1. Chirc nang cuia cac chwong trinh con

TT Chuwong trinh con Chure niing
1 CINDF Tinh todn hé s liéu hit tho
2 CPDFL Tinh toan thanh phin chét phong xa ling dong trong phéi
3 CIDF Tinh toan h¢ s liéu tir con dudmg hit the
4 CECEL Tinh toan chudn hoa ndng ¢ khang khi ddi véi timg ngudn
5 CAQAS Tinh todn di¢n tich ciia ngudn dang viing 1 gidc
6 HEADER In tiéu dé trang két qua
. CACEL Tinh to4n nong 4 tai cac vi tri can quan tam gay ra boi ngudn cb dién
tich 1én
8 AMRLAS Tu déng chia luéi cho nguén dang ving tir gidc.
0 CACPS Tinh ton chuan héa n(‘;ng % khong khi ti cde vi tri can quan tim gy ra
béi ngudn diém (hay nguon diém do)
10 CXOQE E::?(:g:" chudn héa néng dé khong khi tai méi diém tham chiéu trén
A Tinh toén chuan hoa ndng dé khong khi (bao gom ci su khudy trdn) doi
11 CACPSI
véi mdi 16p tée df gio
12 CVDPD ::::] ;ogé:b hé 56 phéin tan theo chiéu doc nhu ham cia khodng cdch theo
13 CDSLV Tinh todn khodng cich tir ngudn phi hep voi gid tri han ché cia hé b
: phén tan theo chiéu doc
14 CCRPI Tinh toan phén rd ¢ia Rn-222 va con chan
15 CSDF Tinh todn hé s6 suy giam ngudn
16 PNISP Thuc hién tich phén s6 cho si suy giim nguon
17 CTPS Chuemg trinh 13y tich phan sé ¢6 ich
18 CESH Tinh todn d§ cao phat thai hiéu dung
19 FESD va FESD2 Ham F1 va F2 dé dénh gia sy suy giam nguon




b) Cic gia tri so liéu dau vao cho tinh toian \a khong nén thfw dm tron
S i ¢ g

- S . : S Bi 2 ac tham 1
Cac tham s6 dau vao cua chuong trinh ‘msl ducr:lmz mp L] ch sot c:nlnh ;] a
Y ngu AN cul DV 1 dau

RNCAL duoc cung Lap thong qua ¢ g can cung cap vao tap tin da

NAMELIST. Cé rat nhicu tham sé dau l,a” }:\lh'] 9111§} cl11r<::}g t]r(.l)llﬂ;d:mh oan pha}
; , : v
vao trong chuong trinh RNCAL, nhicu e SR i S Sl

shira qua ong xa.
tham s6 trong d6 14 cac gid tri mic dinh ~ ©"W2 GU4NE phéng xa

Bang 2. Phén loai cac tham sé can thiét cho tinh toan trong RNCAL cung cap théng qua
NAMELIST

Nhom dir licu ‘Tham s6 dau vio
S0 hang ngudn NSORCE, SORCE, NWAREA (NEX, NEY. VERTEX)
Khi trong FREQ, DMM*, DMA*,
Phin bo din cu IPOP
Céc diém tiép nhin JADD, XRECEP
Théri gian NSTEP, TSTART, TSTEP
¢) Cai dat va suw dung NRCAL * CMN va tip tin chita dir liéu dau vao.

My tinh nguoi ding nén sir dung hé dicu
hanh Linux va cai dat day du thu vién dé
¢6 thé bién dich Fortran, chz"ing han nhu
cae thu vién GCC va G77 (Hinh 2).

Pé sir dung dugc chuong trinh tinh
toan phat tan khi phong xa tr khu vie mo
NRCAL, ngudi ding cian phai ¢6 bod
chuong trinh bao gfvm mot tdp tin chira
mi nguén NRCAL.FOR, cdc thu vién

NPUT.DAT LIBR.CMN  LIBRR3.CMN LPT1 rncal RNCAL, TXT

LIBR4.CMN LIBRR2.CMN LIBRR.CHN note_text v5~ RNCAL.FOR
Duomg dan dén tip tin /RNCALS gfortran -o rncal RNCAL.FOR]

Dudmg dan dén tip tin RNCALS . /rncal
AR R KRR RNARIAA AN RRAR R IR AR I AR A AR A AR AR A A AR AR AR AN kS
- Radioactive & Rare Minerals Division
RNCAL
Calculation radon dispersion from Uranium Mine

AARRE AR IR AR AR R AR R I A R AR A AR AR R A AR I AR R A A AR AR R AR R R I AR AR A AR AR R AN R A A AR A AR A AR AR R

OPress ENTER to continue

Opening /rncal for data input.
File not found: /rncal. Try again.
OInput the file name ([d:]nnnnnnnn.xxx)

INPUT.DAT
Opening INPUT.DAT for data input.
Starting main calculatior loop...
Starting source 1 of 1
Calculations complete, starting main output reports.
RNCAL complete, elapsed time = -327.669983 seconds.

Hinh 2. Giao di¢n chwong trinh tinh todn.
(=}

Sau khi tinh toan xong, chuong trinh  thoi gian hodn tat va ghi két qua vao tap
thong bao trén man hinh cira s6 dong Iénh  tin NRCAL.TXT trong thu myc goc.
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ll. AP DUNG CHUONG TRINH TiNH
TOAN SU' LAN TRUYEN NONG DO KHI
PHONG XA RADON TAI MO DAT HIEM
KHU VIPC NAM XE, LAl CHAU NAM 2015

1. Gidi thiéu vé mo dat hiém khu vuc
Nam Xe

Mo dat hiém khu vie Ngm Xe, Lai
Chau gom ¢ hai mo 1a mé Biac Nam Xe
va Nam Nam Xe. Ddy la ving nui cao,
hiém trgs, suom nli véi do ddc tir 20-40° b
phin cit boi nhiéu khe subi ¢o phu‘o*ng
DB-TN mang song sudi trong vung mo
khéng nhiéu, sudi Nam Xe la sudi chinh
chiay theo huéng dong-tiy & phia dong
nam.

Khu vire Nam Xe nam c6 khi hau khdc
nghicf:t, su chénh 1€ch nhiét d$ gitra ngay
vi dém khd I6m (10-15°). Khi hiu thay doi
theo milia: Mila mua tir thing S dén thang
10 hang ndm, mia khé tir thang 11 dén
thang 4 nam sau.

Theo cic két qua tham do tham do b6
sung mo dat hiém Béc Nam Xe ¢ cée
kiéu quang nhur sau [6, 7]:

Quang gée: Do qua trinh xuyén lap va
tham dong cua hoat dong nhiét dich di tao
nén déi quing xam tén kha rong co chiéu
rong hang chuc dén hang trim mét, dai
hang nghm mét. Ham hrong U.Og tir
0.0% dén 0,032%. trung binh 0,009%.

Quang phong hoa: quang phong hoa
mo Bic Nam Xe phu tram Ién hau het

——_ 4 R A M

-

jommon

Hinh 3. Hoa gio (theo hmmg thoi di) nam 2015 rai
khu viee Nam Xe,
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dién tich véi bé d&y khéng 6n dinh duge
thanh tao do qua trinh phong hod tai 1am
giau cac hgp phan ¢6 ich. Bé day lang
phong hod tang dan tir tiy bac xudng
déng nam, tir trung tdm ra 02 cdnh nam.
Ham legng U.Og tir 0,0% dén 0,085%,
trung binh 0,017%.

Mo dit hiém Nam Nam Xe: ¢o trir
lwgng Urani 3214 tin véi ham lwong
(L0174%.

2. Xay dung bo s6 liéu dau vao tai khu
vire mo dat hiem Nam Xe

a) Thu thip sé licu khi tuong

Sé liéu khi twong duge thu thip trén
trung tam dir licu cua Co quan Quoc gia
vé quan 1¢ bién va khong khi Hoa Ky
(NOAA). Céc dir liéu nay dugce quan trac
vd tinh todn dua trén hang loat cic may
tinh tai Trung tdm Du bdo Thai tiét Quée
gia cho Dy bao Moi truorng (NCEP) thugc
NOAA nham phén tich va du bdo cac dir
licu khi tugng. Trong ndm 2015, cic dir
hcu \e khi tuong dugc thu thap 3 gid mot
lan. Két qua thu lhap so liéu v€ khi twong
da xac dinh duqc cac cap do én dinh khi
quyen céc 16p toc do gio va huéng gié
thoi di 16 hudmg.

Trén co so cac so licu thu thap, tac gla
da tinh todn tin suat lnro’ng gi6 theo cic
16p toe Ao gi6 va do 6n dinh khi quyén
(Bang 3).
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Hinh 4. Phdin b6 @ on dinh ciwa die ligu khi tieong
trong nam 2013 tai vi tri mé Nam Xe.
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b) 86 liéu dia hink

Trén co s& ban d6 dia hinh ty 1é
1:50.000 [6], tac gia da thanh lap duoce
bin do dia hinh 3D tai khu vuc Nam Xe,
Phong Tho Lai Chau (Hinh 5).

S6 li¢u dia hinh dé duoc sb hoa chi tiét
dén timg diém, phuc vu cho xir 1y, tong
hop cic dir licu vé toa do, d6 cao cla
nguon va cdc diém tinh toan su lan tr uycn
ciia nong do khi phong xa. So db ciing thé
hién cac khu vue tip trung dén cu lan ¢in
mé dat hiém Nam Xe (Hinh 6).

¢) Dir ligu vé 56 hang nguon

Dua trén cic khio sat truge diy vé
dién tich khu vuc mo dat hiém Nam Xe,
tic gia chia mo thanh hai nguén phét thai
khi radon riéng biét 1a Bic Nam Xe va
Nam Nam Xe va xac dinh mot diém & ban
Mau lam trung tim cta khu viee va la co
s dé dinh nghia toa df cua cic ngudn va
cac diém can tinh toan cho churong trinh
nhu Hinh 6 [8].

Cac dir liéu dau vao dwoe nhidp vio
chuong trinh théng qua file dir liu
*DAT trong chuong trinh tinh toan nhu
Hinh 7.

2. Két qua tinh toan s lan truyén ndng
do khi phong xa radon trong nam 2015 tai
hu vire Nam Xe

Tai khu vuc mo phéong xa Nam Xe,
huéng gi6 chu dao théi tir hai hudng
chinh la déng - dong nam va tay nam, toc
do giod th<1p (84% tir 0,3-1,5 m/s) va dé 6n
dinh chu ycu la trung hoa, nhur viy huéng
tir huéng tay dén huéng dong biic theo

chiéu kim déng hd 1a cac hudng chiu anh
huong cua gio théi dén s& nhan gia tri
ndng d6 radon cao hon cic hudng khac.
Mic khac, toc dd gi6 thip va do 6n dinh
trung hoa khién cho kha nang phat tan khi
radon khéng dugc manh mé, nong do khi
phong xa chu yeu tap trung xung quanh
khu vue mo. Két qua tinh todn lan truycn
theo cac hudng duge biéu didn trén do thi
Hinh §:

Doi véi hudéng Bic, diy 1a huéng chiu
anh hudng cua huéng gié va cic diém &
khodang cach 100-800 m nam khong xa
ngudn Bic Nam Xe, do dé nong do khi
radon & nhimg diém nay s& giam chim
theo khodng céch, ra xa khodng 1 000 m,
tai ddy da cdch xa so vdi ngudn Bic Nam
Xe do do nong dd radon nhanh chéng sut
giam va xudng rat thip ¢ khoang cdch
2.000 m tro di.

D1 vé hudng Dong, hudng nay
khong chiu anh huéng cia huéng gio, cac
khodng cach xa din so véi ngudn din dén

nong do khi radon thap vd suy giam
nhanh chéng khi ra xa dan.

FHE TUOG NOWA - RAMNE

35,07, -2392.54.1066.0. - 2622 .2, 233 3

Hinh 7. Nhap diz Liéu ddu vao tron o clueong trinh tinh toan RNCAL.

67



700

600 X5
Pk
500 3%
:g ¥s 8
= 400 T
€ 300 REEE S 2 ”
g X -
200 Zagued 5
X
= 9 Al 0 \
100 4_.;_',;:_ *R---:""':?,}: ‘;
i | H' *5.2‘;::3'&? ‘.."':"f.?.E nvnnnvga
Q 1 2 3
Khoang cich (km)
— 9= Hudmg Biic —— Hurdng Dong w4+ = Huomg Nam +wexes Hudmg Tay

Hinh 8. D6 thi lan trevén Radon irong khing khi theo cac neimg.

O hudng Nam ¢ sy diic biét so v
c.au hudng khac, & 100-300 m dau tién
gan SO vai 11guon Bic Nam Xe nén nong
dd cod xu huong cao va gaam chdm ur
130 Bq/m xuong 120 qum tir 400-
600 m tiép theo g ;,lam xudng 100 Bq m’,
tuy nhién tir $00 m dén 1.200 m nong do
khi radon lai tang cao rat nhanh 1én dcn
330 Bq;m o khoang cach 1.200 m, diéu
nay co thé 1y giai dtmc khi dbi chiéu lai
véi ddc diém coa ngudn ta thiy tr 100-
600 m dau tién di Xxa d'm ngudn Bac
Nam Xc¢ nhung lai tién gan lai ngudn
Nam Nam Xe, tir 800 m dén hon 1.200
m & huéng nay di qua nguén Nam Nam
Xe va khi ra dén 2.000 m thi da ra khoi
ngudn Nam Néam Xe va néng d6 nhanh
chéng suy giam.

D61 véi hudng Tay, day 1a hudng chiu
anh huong cua hudng gio va tr 100 m dén
600 m dau tién hudng ndy di ngang qua
khu vuc nguon Bic Nam Xe, do d6 nong
d khi radon & nhimg khodng cich dau tién
nay tng rat cao tir 300-600 Bg/m’ va sau
khi ra khoi nguon ¢ khodng cach 1.000 m
trér di thi nong dd khi radon ciing nhanh
chéng sut giam.
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Két qua tinh toan so b mic do lan
truyén khi phéng xa radon tir cac khu vye
mo dén toan b kbu vire nghién ciru trong
nim 2015 véi mang ludi cac diém 400 m
x 400 m da xiy dung dugc so dé dang tri
néng do radon lan truyén tir khu vue mo
dén toan bd khu viee Nam Xe va cac ving
dan cu lan can.

Trén so d6 ding tri (Hinh 9) cho thiy,
nong 4o radon > 100 Bg/m® tap trung &
khu vuc mo dat hiém Nam Xe, bao trim
toan bo dién tich khu mo. Nong dé khi
phong xa cao > 400 Bg/m® tap trung chu
ycu tai dién tich khu moé dat hiém Bic
Nim Xe. Mirc d lan truyén khi phong
xa radon tr mo ra khu vuc xung quanh
¢6 xu huéng lan truyén xa hon tir hudéng
Tay dén huéng dong Bic theo khu md.
theo tai liéu khi tuwgng thu thap ndm
2015, tai khu vire mo phong xa Nam Xe,
huéng gié chu dao thoi tir hai hudng
chinh la Ddng - Pong Nam va Tay Nam,
chiu anh hudng cua gio la huéng Tay
dén huémg Béc. Nhu vay, cac khu vy
dan cur chiu anh huong nhiéu nhat bai sy
lan truyén khi phong xa radon trong
khong khi ngoai cac ban 1an can niam gin



khu vue mod nhu ban Méu, ban Mo, thi
cdc khu vuc dan cu ¢ tir phia Tay dén
phia Bic Péng Bic nhur ban Viang Tham,
ban Méan, Pa Chai, Ngoi Cho, Hoang
Lién Son 1, Hoang Lién Son 2, Po Cha
cling chiu tic dong cta viée lan truyén
khi phong xa theo cac mire do khéc nhau.

Bac biét cic ban & cach khu vuc mo
khoing trén dudi 1 km nhu ban Vang
Thém, ban Pa Chai, Thén Thau, Po Cha
1a nhitng khu viee dé bi anh huong cua
ndng do khi phong xa lan truyén tir khu
vuce mo.

SO HG PANG TRI NONG HO RADON TRONG KHONG KULTINITRONG TINF TRONG NAM 2018
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Hinh 9. Sor do dang tri nong d6 radon lan truvén trén khw viee mo Nam Xe nam 2015,

Pé kiém ching chwong trinh tinh toan,
chiing t&i da thuc hién quan tric ndng do
khi phéng xa tai 02 vi tri khu dan cu gan
mo dit hiém Nam Xe, mdi vi tri duoc
quan tric 04 lan theo cdc mua trong nam
voi mdi lan quan tric 03 ngay dém lién
tuc. Vi véy, so liéu quan tric duge co tinh
dai dién cao cho khu vuc quan tric. Trén
¢o s0 cac 6 lidu quan triic, dd tién hanh
théng ké trung binh nim ndng d6 radon
trong khong khi tai mdi vi tri khao sat,
Céc vi tri quan tric duoc xéc dinh theo
chuong trinh tinh toan nim & huéng Tay,

cd khoang cach dén tim ngudn xac dinh
theo chuong trinh lan lwot 1a 2 km va
2,5 km [8].

Pbi sanh két qua quan tric véi két qua
tinh todn be"mg chuong trinh tai cac vi tri
trén cho thiy, nong do radon tai 02 vi tri
co su twong dong nhau. Tai vi ti 1 &
khoang cach 2 km cach tam ngufm, két
quéd chwong trinh tinh toan va quan tric
duge chénh gin 14 Bg/m’, con tai vi tri
02 & khoang cach 2,5 km cich xa tim
ngudn hon, két qua chuong trinh tinh todn
vi quan tric gfm bang nhau (Hinh 10).
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ITinh 10, So sanh két qua tinh toan thee chiwong trinh va nong d6 radon trung binh ném tai 2 vi ri quan

race,

IV. KET LUAN

Véi cac diéu kién 4p dung mé hinh
tinh toan su lan truyén nong dd radon
trong khong khi hién nay ¢ nuée ta cho
khu vgc mo, viée sa dung moé hinh ly
thuyét Gauss dé gidi quyét bai todn lan
truyén déi véi khu vie mo phéng xa la
chép nhan duge, dic biét 1a trong trudomg
hop tinh toan mic dé lan truyén radon tir
khu virc mo tén khu vire dan cu lan can
(ban kinh 0-10 km).

Trén co s¢ cac md hinh thudt toan 1¥
thuyét Gauss, tc gia di xay dung chuong
trinh tinh toan theo ngén ngir lap trinh
Fortran 77. la mdt ngoén ngir lap trinh rit
manh trong viéc xir ly cac thuat toan phire
tap. bién dich bing GNU Fortran trén hé
diéu hanh Linux. Chwong trinh gdm 19
chuong trinh con, ¢ chitc nang chinh la
tinh toan sy lan truyén khi phong xa (dang
ngudn diém va dang ving) va tinh toan
mite liéu d6i véi dan cur khu VUC qua con
duong hit tho.

Viée ap dung bai toan dé tinh toan sy
lan truyén ndng do khi phong xa radon tai
mé dat hiém Niam Xe phi hop véi s6 lidu
thye té quan tric tai khu vuc nay. Tuy
nhién chuong trinh ¢on ¢6 nhimg han ché
nhat dinh trong vi¢e xac dinh chinh xic
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céc s6 liéu ddu vao nhu dién tich cia khu
vite mo, to¢ d¢ phat thai trung binh cho
méi mo. Cac 56 liéu nay dwoc tic gid thu
thap trén co s cdc tai lidgu didu tra trong
khu vue. ¢6 tinh dén yéu t6 kinh nghiém,
Dé chuong trinh tinh todn chinh xac hon,
tai m&i khu vue ean nghién ciru ¢in phai
¢6 nhimg nghién ctru cu thé ddi vai cac
thong s6 nay.
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SUMMARY

Studying and developing programs to calculate spread of Radon radioactive gas
at mine areas. A case study in the Nam Xe - Lai Chau rare earth mine

Nguyén Théi Son

This paper presents the research methods theoretical model and building program to
calculated the spread radioactive gas radon from the mining areas to the neighboring
residential arca. Based on theoretical modeling algorithm, the authors have used the
Gaussian model to calculate the spread of radon concentration for the areas source
format. From the theory of Gaussian models, the author has developed the program
calculates the spread of radioactive gas radon taking into factors affect the spread and
apply the program to calculates the radioactive emissions radon in rare earth mining
areas Nam Xc - Lai Chau, 2015. The calculated data matches the documents had
collected in this area.
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