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Tém tit

Nguyen tb radium (Ra) co tinh tan t6t trong nudc bién va van chuyén trong pha nudc. Cac
ddng vi sdng ngin cua Ra ( **Ra va ***Ra c6 chu ky ban ra 1a11,4 ngay va 3.66 ngay, tuong
tng) thuong c6 ham luong 16n & viing ven bd. Theo hudng ra khoi, ham luong cac dong vi Ra
giam dan do ban chét ciia qué trinh khuéch tan va phéan rd phong xa. Khi xac dinh dugc phan bd
ham luong cua chung theo khoang cach tir b, ¢ thé danh gia dugc hé sé khuéch tan, thoi gian
lru cta nude bién ven bo tai viing khao sat.

Str dung két qua nghién ctru phan bd ciia cac ddng vi Ra trong nudc bién va mo hinh danh gia
hé s6 khuéch tan va thoi gian luu cia nude bién ven bd, nhoém nghién ctru da xac dinh dugc hé
s6 khuéch tan va thoi gian luu ciia nude bién tai ving bién du kién x4y dung nha may dién hat
nhan Ninh Thuin I. Vao mua kho, hé sb khuéch tan 1a 222 — 287 (m?/s) va thoi gian luu cua
nude bién trong ving 30 km tir b 14 19 — 23 ngdy; Vao muia mua, hé s6 khuéch tan 1a 233 — 361
(m’ /s) va thoi gian luu cia nu6e trong vung ndy la 14 - 22 ngay.

Két qua ctia nghién ctru dd mé ra kha nang tmg dung phuong phép dong vi Ra dé danh gia hé
s6 khuéch tan va thoi gian luu cua chat thai xAm nhap vao méi truong bién tai viing nghién ciru.
Piéu nay rit c6 y nghia thyc tién cho viéc danh gia tic dong modi trudng cho cac co s cong
nghiép doc theo bd bién nudc ta.

Tir khéa: Hé sd khuéch tan, thoi gian luu, nudc bién ven bo

I. MO PAU

Ving bién ven bo thudng xuyén tlep nhan nhiéu dang vat chit khac nhau tir dat lién dua ra
theo cac dong song, cac dong nude ngam va tur cac nha may cong nghiép nam trén dai dat lién
ven bién. Sau khi xdm nhap vao ving nudc bién ven bo, vat chat s& khuéch tan va pha loang dan
vo1 nuoc dai duong. Su trao ddi vat chat gitra luc dia va dai duong dong moét vai tro chinh trong
chu trinh sinh hoa toan cau. Pinh luong dong vat chét van Chuyén vao dai duong la kho khan vi
cac qua trinh trao doi dién ra tai ving nay rat phtic tap. Cac chat chi thi hoa hoc dugc cho 1a ¢o
trién vong ap dung nhung cé qua it k¥ thuat dugc phat trién dé nghién ctru cho nhitng ving phtrc
tap nay. Dé dinh lugng dong cac thanh phan hoa tan trén thém lyc dia, cac phuong phap méi dua
vao bon dong vi cua Ra da duoc st dung (Moore, 2000a). Cac ddng vi Ra dd dugc 4p dung dé
nghién ctru thoi gian luu ctia nude ven bién, cac yéu t6 pha tron clia nudc ven bién véi dai duong
(Bourquin et al., 2008; Beek et al., 2008; Moore et al., 2008; Rapaglia et al., 2010; Souza et al.,
2010; Hequan Gu et al., 2012). Hiéu biét vé téc do trao doi gitia nudce bién ven bd va nude dai
dwong, thoi gian luu ctia nude bién ven bo thuc sy ¢o ¥ nghia d6i véi nhiéu linh vyc nghién ctru
lién quan dén mai truong bién.

Pbi Vo1 cac co s¢ cong nghiép co ngudn thai 1ong truc tiép vao moi truong bién, thi cac
thong tin vé thoi gian luu, hé s6 khuéch tan ciia nude bién ven bo tai noi tiép nhan ngudn thai
can phai duoc biét dé tinh toan luu lwong thai tdi da cho phép. Hién nay, ven bién nudc ta di va



dang c6 nhiéu khu cong nghiép duoc xay dung. Viéc danh gia cac hé sb khuéch tan va thoi gian
lru clia nuGe bién ven b 1a can thiét 1am co s& dé danh gia tic dong mdi trudng cua cac co s&
cong nghiép dén moi truong bién.

Muc tiéu ctia nghién ctru nay 13 xac dinh hé s6 khuéch tan va thoi gian luu cta nudc bién
ven bo tai vi tri du kién xay dung nha may dién hat nhan Ninh Thuén I bang phuong phap do
phan b6 hoat do cua cac déng vi Ra theo khoang céch tur bo.

II. PHUONG PHAP NGHIEN CUU

2.1. Thu gép miu dé danh gia hé s6 khuéch tan va thoi gian lwu ciia nwéc bién ven bor

Vung bién duoc lya chon dé nghién ctru 1a vung bién thudc xa phudc Dinh, tinh Ninh
Thuén (Ninh Thuan I), noi s& tiép nhan cac dang thai khac nhau tir nha may theo thiét ké du kién
xay dung nha may dién hat nhan Ninh Thuan I, khi né di vao hoat dong. Vung bién duoc lua
chon nghién ciru ¢ dién tich khoang 750 km?.

Céac miu nude bién duge thu gop trén nim dudng ngang vudng goc véi dudng bo hudng ra
ngoai khoi. Méi duong ngang dai khodng 30 km. Cic dudong ngang cach nhau khoang 5 km va
moi mau cach nhau trong khoang 1,5 km + 6,0 km trén mdi dudng ngang (Hinh 2.1). D6 sau day
bién theo 5 duong ngang hudng tir bo ra ngoai khoi duge do bang k§ thuat phan xa song siéu am.
105 miu nude bién di duoc thu gop vao thang 5/2017, thang 9/2017 va thang 5/2018. Cac mau
dugc bom tir 2-3 m dudi bé mat. Nhiét do, pH va d6 man cta nude bién di dugc do. Bom 300 L
nude bién qua mot dng (cartridge) chira 35 g soi mangan voi luu lwong khoang 2 = 3 L/phut dé
thu Ra trong nudc. Sau d6 doi 10 L nude cit v6i luu lugng 2 + 3 L/phit qua cartridge dé rira
mudi bam trén bé mat soi. Sau khi rira mudi, cartridge duoc théi kho dén ham lugng am nam
trong khoang 50 + 80% khdi lwong kho cua sgi mangan; khoa kin van 2 dau cartridge dé nhét
Rn. “?Ra va **Ra dugc do bang RaDeCC. **Ra va ***Ra duoc phan tich bang hé phd ké
gamma.
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Hinh 2.1. Céc vi tri thu gép mau trén nam dudng ngang.
2.2. X4c dinh cac dong vi Ra tw nhién (**’Ra, ***Ra, *°Ra, ***Ra) trong miu nuéc bién

Cac ddng vi **Ra, ***Ra, **°Ra, ***Ra trong nuéc bién dugc hip phu trén soi mangan.
*2Ra, *'Ra duoc do bang hé do anpha trang phung tré. Phwong phap phan tich cac dong vi *’Ra
va “**Ra hép phu trén soi mangan bang hé do anpha tring phing tré c¢6 gisi han do duogc xac

dinh, twong ung, 1a 0,002 Bq va 0,01 Bq va d6 khong dam bao do < 10% & mirc tin cay 95%.



*2Ra, **Ra dugc do bang hé phd ké gamma phong thap Phuong phap phén tich cac dong vi

226Ra va “*®Ra hip phu trén soi mangan bang hé phd ké gamma phong thap c6 giéi han do, twong
ung, 1a 0,05 Bq va 0,1 Bq va d khong dam bao do < 15% ¢ mure tin cdy 95%.

2.3. Xac dinh hé s6 khuéch tan va thoi gian luu ciia nwéc bién ven bo sir dung cac dong vi
Ra tw nhién

2.3.1. Xdc dinh h¢ s6 khuéch tin

Moore (2000 a) d3 sir dung phan bd cua cac dong vi Ra séng ngin dé danh gia tc do trao
dbi nude trong ving bién ven bd. Su thay doi vé ndng do hodc hoat dd (A) voi thot gian (t) theo
ham cua khoang cach tir bo (x) ciia mot chi thi phong xa voi hang s6 phan ri (A) dugc biéu dién

bang can bang voi khuéch tan, véi van chuyén ngang ctia khi chat 16ng va phan rd phong xa:

dA 0%A
E_Kha_z_ 5_’1‘4 (1)

Trong d6: A 1a hoat d6 phong xa ctia dong vi Ra (dpm/L); x 1a khoang cach tir bd (m); A
la héng s6 phén ra phong xa cia dong vi Ra (1/s); Ky, 1 hé s6 khuéch tan (m%/s); @ 1a van tdc lan
truyén theo phuong ngang (m/s);

Néu bo qua qua trinh lan truyén theo phuong ngang (ttc 1a © = 0). Khi d6, phuong trinh

(1) dugc gian lugce nhu sau:
dA

i Kh ﬁ — 1A (2)

Tiéu chi dé thiét 14p © = 0 1a dua vao su phan bd xa b0 cua cac dong vi nhu **°Ra (T, =
1.600 nim) va ***Ra (T12,= 5,7 ndm). Nhiing dong vi sdng dai nay phan ri rat it trong khoang
thoi gian luu cta nudc bién ven bo. P 6n dinh vé hoat d xa bo cua cac dong vi nay cung cap
bang chimg cho thay qua trinh khuéch tan xa bo chiém wu thé hay qua trinh lan truyén theo
phuong ngang gan bo chiém wu thé. (Moore, 2000 a,b).

Trong trudng hop © = 0, diéu kién bién cua phuong trinh (2) nhu sau:

A=Aptai x=0; 4 - Okhix - oo

Néu Ky, 1a hang s6 va hé thong dat trang thai 6n dinh thi nghiém ciia phwong trinh (2) s&

A, = Aygexp [—x * ’i]
Kp
Trong do:

A, 1a hoat d6 tai khoang céch x tir bo, Ay 1a hoat dd tai vitrix =0, 1 1a héng ) phéan ra.
Bié€u thirc (3) 1a co s¢ d€ xac dinh h¢ so khuéch tan Ky, khi qud trinh khuéch tan chiém uu
thé va néu h¢ thong dat trang thai 6n dinh. Twr (3) ta c6 moi tuong quan gitta InA va khoang

cach tir bo (x) nhu sau:
Ind, = Indy—x+ |= (4)
Kp

\ \ AR . . \ \ A
Trong trudong hop nay, h¢ s6 goc cia moi twong quan gilra InAy vax lam = /K—
h

la:

Mb hinh nay yéu cau:

(1)  h¢ o trang thai tinh trong khoang thoi gian ton tai ctia cac dong vi séng ngan

(ii) khong c6 ngudn bd cap nao khac ngoai ngudn cac dong vi nay tir khu vuc gan bo.
2.3.2. Xac dinh thoi gian luu

Phuong trinh d4nh gia sy khuéch tan ciia nudce bién tir bo ra dai duong qua chi thi **Ra
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hodc ***Ra duoc Philip J. W. Roberts va Donald R. Webster (2001); Chris Garrett (2006) md ta

nhu sau:
x = /2Kt (5)
Trong do:

x 1a khoang cach tir bd (m); Ky 1a hé sé khuéeh tan (m?/s); t 1a thoi gian luu cua nude bién
(ngay) 7 )

Mot cach khac dé xac dinh thoi gian luu va sy pha tron cia nudce ven bo 1a sir dung ti s0
hoat do ***Ra/*?Ra (Moore, 2000 b). Phuong phap ndy dua trén gia thiét ti s hoat do
22'Ra/**Ra ban dau c6 gia tri khong ddi & gan bo va chi thay déi do phan ra khi nude ven bo da
cach ly khoi ngudn cdp Ra. Ty sb hoat 6 (“**Ra/**’Ra) suy giam v&i chu ky ban ra biéu kién 5,4
ngay, duoc biéu dién bang mé hinh nhu sau:

224 p B 224, e a2 ©
223 p " 2235 i e 72
Trong d6: (***Ra/*’Ra);1a ty sb cac ddng vi gan bd; (“?*Ra/Ra)yss 12 ty s6 cac dong vi tai

vi tri khao sat (khoang cach x tir bd); A3 va Azzs twong tng, 13 hang s6 phan rd phong xa cua
223 \ 224
Rava “"'Ra.

III. KET QUA VA THAO LUAN

3.1. Phan bo khong gian hoat d9 phong xa cac dong vi Ra trong ving bién nghién ciru

Phén b cac dong vi Ra theo khoang cach tir bo trong nudc bién ving vinh Phuéc Dinh
duoc dua trén cac hinh tir 3.1 dén 3.5.
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Hinh 3.1. Hoat d6 phong xa trung binh ctia **°Ra (a) va ***Ra (b) theo khoang cach tir bo
(5/2017)




Trung binh Ra-226(9/2017) Trung binh Ra-228(9/2017)
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Hinh 3.2. Hoat d phong xa trung binh cua 22°Ra (a) va ***Ra (b) theo khoang cach tir bo
(9/2017)
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Hinh 3.3. Hoat d6 phong xa trung binh ciia **’Ra (a) va ***Ra (b) theo khoang cach tir boy
(5/2017)
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Hinh 3.4. Hoat d phong xa trung binh cua *Ra (a) va ***Ra (b) theo khoang céach tir bo
(9/2017)




Trung binh Ra-223(5/2018) Trung binh Ra-224(5/2018)
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Hinh 3.5. Hoat d6 phong xa trung binh ciia “*’Ra (a) va ***Ra (b) theo khoang cach tir bo
(5/2018)

Hoat d6 trung binh cua ***Ra, ***Ra it thay d6i doc theo duong khéo sat vao cic mua.

Hoat d6 trung binh cta ***Ra giam dan tir bd hudng ra bién. Hoat d6 trung binh cia **Ra vao

thang 5 nam 2017 giam dan tir bo hudng ra bién trong viing tir bo d&én 15 km. Hoat d6 trung binh
a “?Ra vao thang 9/2017 va 5/2018 it thay d6i doc theo dudng khao sat.

*°Ra va *Ra duoc sir dung dé danh gia vai tro tuong d6i cua sy van chuyén ngang va
khuéch tan xody. Hoat do 226Ra trong pham vi 30 km tir bo phu hop véi mot duong thfmg co hé
s6 twong quan 1a R* = 0,590 (thang 5/2017- Hinh 3.1a) va R* = 0, 573 (thang 9/2017- Hinh 3.2a);
Hoat do 28Ra trong pham vi 30 km tir bo bién phu h(_yp vo1 mot duong thfmg c6 hé sb tuong
quan 1a R* = 0, ,676 (thang 5/2017- Hinh 3.1b) va R? = 0,563 (thang 9/2017- Hinh 3.2b). Céc
trong quan tuyén tinh nay 1a bang chtng cho thay sy phan b trong pham vi 30 km tir bo' dugc
kiém soat béi sy khuéch tan xody, it chiu anh hudng ciia van chuyén ngang va dap tng tiéu chi ®
=0.

3.2. Xac dinh hé s6 khuéch tan

. Tu ké"t qud thyc nghiém, hé s6 khuéch tan K, ,du(_rc xac dinh thep hoat d§ phong xa cta
dong vi Ra bang cong thuc (4). Cong thuc (4) cho thay InA4, 1a ham tuyén tinh v&i khoang cach

r 1A A o an |4 A e N , . Ko . N \
(x) c6 hé so goc 1a /K— . Quan hé gitra In4, va khoang cach x ddi voi ***Ra va ** Ra trong ving
h

khao sat duoc biéu dién bang duong bac nhat véi hé sb twong quan 1a R va duge trinh bay trén
cac hinh 3.6 dén 3.8.
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Pwong 2(5/2017)
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Hinh 3.6. Quan hé giira InA4, va khoang cach x dbi voi **Ra (a) 22Ra (b) trén cac duong
khao sat vao thang 5/2017

Ca In**Ra va ln2’24Ra c6 mdi twong quan manh v6i khoang cach tir bo dén 20 km (R* dbi
voi *Ra1a tir 0,712 dén 0,996 - Hinh 3.6a va R® d6i véi ***Ra 14 tir 0,813 dén 0,975- Hinh 3.6b).
Heé s goc cia In"*Ra chi ra hé sé khuéch tan trung binh 1a 244 (m?/s) va hé sé goc cua In***Ra

chi ra hé sb khuéch tan trung binh 1a 287 (mz/s).
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Hinh 3.7. Quan hé giita In4, va khoang cach x dbi véi *Ra (a) ***Ra (b) trén cac duong
khao sat vao thang 9/2017
Ca In**’Ra va In***Ra c6 mbi twong quan manh vé6i khoang cach tir b dén 30 km (R* dbi
v6i *#Ra 1a tir 0,730 dén 0,963 - Hinh 3.7a va R* dbi v6i ***Ra 1a tir 0,906 dén 0,933 - Hinh
3.7b). Hé s6 goc cua In?*’Ra chi ra hé s6 khuéch tan trung binh 1a 233 (m?/s) va hé sb goc cua
In***Ra chi ra hé s6 khuéch tan trung binh 1a 361 (m?/s).
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Hinh 3.8. Quan hé giira InA4, va khoang cach x dbi voi **Ra (a) 2Ra (b) trén cac duong
khao sat vao thang 5/2018

Ca In*Ra va 1n2’24Ra c6 mbi tuong quan manh v6i khoang cach tir bo dén 20 km (R* dbi
voi *Rala tir 0,615 dén 0,996 - Hinh 3.8a va R® di véi **Ra 14 tir 0,836 dén 0,978- Hinh 3.8b).
H¢ so goc cua 11}223Ra chi ra hé s6 khuéch tan trung binh 1a 222 (m*/s) va hé s6 goc cta In***Ra
chi ra h¢ so khuéch tan trung binh 1a 257 (m%/s).

Két qua xac dinh h¢ 5O khuéch tan dung phan bd hoat d6 ciia **‘Ra va *»Ra 1a kha phu
hop. He s6 khuéch tan tai vung bién nghién ctru vao thang 5/2017 1a tir 244 dén 287 (m?*/s), vao
thang 9/2017 1a tir 233 dén 361 (m?/s), vao thang 5/2018 1a tir 222 dén 257 (m?/s).




3.3. Xac dinh thoi gian luu

T hé s khuéch tan trung binh, thoi gian luu ctia nudc bién duoc xac dinh theo cong thuc
(5). Thoi gian luu cia nudce bién ven bo trén vung vinh Phude Dinh (Ninh Thuan) dugc dua ra
trong Bang 3.1.

Bang 3.1. Thoi gian luu cua nude bién & cac khoang cach tir bd trén ving vinh Phudc
Dinh (Ninh Thuéan)

H¢ sO Thoi gian luu (ngay)
Thoi gian | khuechtan |5\ 100 | 15km | 20km | 25km | 30km
Ky (m /S)
Thang 244 0,6 2.4 53 9,5 14,8 213
512017 287 0,5 2,0 45 81 12,6 18,1
Théang 233 0,6 25 5.6 9.9 15,5 04
9/2017 361 0,4 1,6 3,6 6,4 10,0 14,4
Théang 222 0,7 2,6 5.9 104 | 163 235
52018 257 0.6 23 5.1 9,0 14,1 20,3

Vao thang 5 (mua kho), thoi gian luu clia nude bién trong vung 30 km tir bo 1a tr 19 dén
23 ngdy. Vao thang 9 (mua mua), thoi gian luu cta nude bién trong vung trén 1a tir 14 dén 22

ngay.
IV. KET LUAN

Két qua nghién ciru da xac dinh dugc hé sb khuéch tan va thoi gian Iuu cia nude bién tai ving
bién du kién xay dung nha may dién hat nhan Ninh Thudn 1. Vao thang 5 (mua kho), hé s6 khuéch tan
1a tir 222 dén 287 (m?/s), vao thang 9 (mua mua) 1a tir 233 dén 361 (m%/s).

Thoi gian luu ctia nude bién ven bo trong vung 30 km tir bo' vao thang 5 (mua kho) la tir 19
dén 23 ngay; vao thang 9 (mua mua) la tir 14 dén 22 ngay.

Két qua cua nghlen ctru da mo ra kha nang ung dung phuong phap ddng vi Ra dé danh gia hé sb
khuéch tan va thoi gian luu cia chat thai xdm nhap vao méi trudng bién tai vung nghién ctru, lam co s¢
cho viée danh gia tic dong mdi trudng cho cac co s& cong nghiép doc theo bd bién nudc ta.
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USING NATURAL RADIUM ISOTOPES TO DETERMINE DIFFUSION
COEFFICIENT AND RESIDENCE TIME OF COASTAL WATER AT
PLANED LOCATION FOR THE NINH THUAN I NUCLEAR POWER

PLANT (NPP)

NGUYEN VAN PHUC, PHAN SON HAI, NGUYEN THI HUONG LAN, VO THI MONG
THAM, PHAN QUANG TRUNG, NGUYEN MINH DAO, LE XUAN THANG
Dalat Nuclear Research Institute
01 Nguyen Tu Luc Street, Dalat, Lamdong

Abstract

Coastal water contains elevated dissolved activities of short-lived radium isotopes,
*Ra and **'Ra having half-lives of 14,4 days and 3,66 days, respectively. The input of
these near the coast must be balanced by decay and mixing into the open ocean, where
excess activities are zero. When the distribution of these isotopes from the coast to the
offshore are known, can estimating diffusion coefficient and residence time of coastal
water.

With the results of research on the distribution of radium in a sea area of Phuoc Dinh
commune, the research team has determined diffusion coefficient and residence time of
coastal water in the area of the Ninh Thuan I NPP. In the dry season, the diffusion
coefficient is in a range of 222 - 287 m*/s and the residence time is in a range of 19 - 23
days within a distance of 30 km from the coast. In the rainy season, the diffusion
coefficient is in a range of 233 - 361 m%/s and the residence time is in a range of 14 - 22
days.

The results of this study opened up the possibility of using radium isotopes to assess
diffusion coefficient and residence time of wastes entering the marine environment. This
is very essential for assessing the environmental impact of industrial facilities along the
marine coast of Vietnam.

Keywords: Diffusion coefficient, residence time, coastal water.
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