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Trong cong trinh nay chung t61 danh gia hoat do phong xa trong than nguyén li€u,
tro bay va xi than (viét chung 1a tro xi) trong 10, cling nhu tro xi thu thap & bai thai
cia mot s6 nha may nhiét dién than (NMNDT) ¢ mién Trung Viét Nam. Két qua
phan tich cac mau da thu thip cho thiy c6 sy ting cudng ham luong cic nhan
phong xa tu nhién U-238, Ra-226, Th-232 va K-40 trong mau tro bay, xi than da
phan tich so v6i than nguyén liéu dau vao. Két qua tinh toan hoat do phong xa tu
nhién trong cac miu thu thap tai bii thai tro xi cho gia tri nAm trong khoang gia tri
thong ké bai UNSCEAR 2000 dbi véi tro bay ngoai trir mot s6 miu c6 hoat d6 K-
40 cao hon gia tri trung binh thé gidi. Két qua dénh gia cho thay cac chi s6 nguy
hiém birc xa tur sy phoi chiéu burc xa ngoai do cac dong vi U-238, Ra-226, Th-232,
K-40 voi nong do phong xa tdng cuong trong tro xi ndm trong gidi han cho phép
theo TCVN ddi v6i VLXD.

Tw khéa: CFPP, Tro xi, Phong xa tu nhién, Chi ) nguy hiém bt xa.

1. GIOI THIEU

Méi quan tim vé tac dong birc xa cua viéc str dung than trong cac nha may nhiét
dién khong phai 1a méi. Trong vai thap ky gan day, nguoi ta cang chu y to1 tac dong moi
truong khéc trong qué trinh d6t than lién quan dén sy gia ting bic xa nén ty nhién do
ham lugng urani, thori trong tro bay, xi than.

Than khoang san c6 chira khoang 1% cac nguyén t6 vi luong va dong vi phong xa.
Sau qué trinh tro hoa khi ddt than, cic nguyén té vo co (kim loai va cac dong vi phong



xa) duoc lam giau 1én trong tro. Trong qua trinh do, radon, mot san pham phan i khi cta
chudi U va Th, duogc giai phong vao khi quyén va phan tan vao moi truong xung quanh.

Vi thé tro bay, xi than cua cac NMNDT co6 nhiéu kha nang tro nén chat liéu chira
nhiéu nguyén t6 doc hai, dic biét 13 cac chat phong xa giy 6 nhiém méi truong 1au dai,
nguy hiém cho méi trudong dat, nuée va khong khi.

C6 nhiéu cong trinh nghién ctru vé tic dong cua phong xa mdi truong tir su dot
chay nhién li€u hoa thach (Ayc,ik et al. 1997 [1], Bem et al. 1998 [2], Jasinska et al. 1998
[7], Man-yin et al. 1996 [8], Papastefanou 1996 [11]). Theo bao céo khoa hoc ctia Uy ban
Khoa hoc Lién Hiép Qudc vé Hiéu tng Birc xa Nguyén Tir (UNSCEAR, 1988 [14]), cac
chat phong xa thai vao khong khi lién quan dén ty 18 tro bay gay nguy co 6 nhiém phoéng
xa cho ving xung quanh cac NMNDT. Gan day hon, nhiéu nghién ctru khac (Flues, 2002
[5]; Uslu, 2010 [16]) cling tai khang dinh diéu nay. Avner Vengosh va cong su (2017)
[10] con cho thiy lwong uranium, radium trong tro bay, xi 6 mot s6 NMNDT ¢ Trung
Quéc c6 muc hoat do phong xa cao gap 43 1an so véi mire gidi han co thé tai sir dung lam
vat liéu xay dung [4, 15].

Theo bao cdo cua EVN hién ¢6 12 nha may nhié¢t dién than (NMNDT), dang tiéu
thu khoang 34 tri¢u tan than/nam. Udc tinh luong tro, xi thai ra hang nam hon 8,1 tri¢u
tan [12]. Theo Quy hoach di¢n VII diéu chinh, du kién t6i nam 2020 s& c6 thém 12 du an
NMNBDT di vao hoat dong, tiéu thy khoang 60 triéu tan than. Tong lugng tro xi phat sinh
tor cac nha may nhiét dién udce tinh s€ vao khoang 22,6 tri¢u tan/nam.

Hién tai Viét Nam chua c6 s liéu cong bd co hé thong vé mirc phong xa tir cic
bai chon lap tro bay cia cac NMNDT va tac dong ciia chung dén mai truong.

Trong nghién ctru nay chiing t6i budc dau danh gia muc phong xa trong tro bay, xi
than tir hoat dong cua nha may nhi¢t dién than Vinh Tan. Tu d6 danh gia nguy co tiém an
phoi chiéu phong xa kha di & khu vuc nay.

2. POI TUQNG NGHIEN CUU

2.1. Pia diém khao sat

Dia diém khao sat trong nghién ctru nay 13 nha may nhiét dién Vinh Tan 2 (ky hiéu
VT2) va mot vai dia diém thudéc Vinh Tan 4 (ky hiéu VT4). Nha may Nhiét dién Vinh
Tan 2 v&i quy md cong suat lap may 1244 MW gdm 2 to mdy, s dung nhién liéu than
cam 6A (Hon Gai, Cam Pha, Quang Ninh) theo tiéu chudn TCVN 8910:2015 va dung
dau HFO lam nhién liéu ding dé khoi dong va dbt bo sung khi to may van hanh & tai
thap. Nha may Nhiét dién Vinh Tan 2 sir dung 16 hoi cong nghé dbt than phun (PC) 1a
cong nghé hién dang duoc 4p dung rong rii trén toan thé giéi. Bén canh d6, nha may
trang bj cac hé thong thiét bi xir Iy moi trudng céng nghé tién tién nhu hé théng khir NO,
(SCR), hé thdng loc bui tinh dién (ESP), hé théng khir SO, (FGD) va hé théng xtr Iy nudc
thai s€ dam bdao khi thai va nudc thai cia nha may sau khi dugc xtr 1y sé dat cac quy
chuén, tiéu chuin vé& moi truong.

Tro bay, xi than thdi ra trong qua trinh van hanh nha may nhiét di¢n ddt than duoc
van chuyén va du trit tai bai xi HO Dira c6 dién tich khoang 38,37 ha, khdi lugng chua
khoang 9,3 tri¢u m’ , ddm bao khong thdm nude bén trong bai xi ra bén ngoai do nén bii
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xi duoc thiét ké ba 16p: 16p dét bao vé, mang chéng thAm va luéi dat dém. Xung quanh
bai xi lap dat hé thong phun nudc mach vong dé ki€m soat bui trong dieu kién thoi tiet
bat loi. Bai xi chtra dugc trong 7,2 ndm véi lugng tro xi thai ra khoang 1,3 tri¢u tan/nam
[17].

2.2 Thu thip mau_
a. Vitrildy mau

pé nghién ctru tac dong ctia phong xa tr NMNDT, viéc léy mau duoc thuc hién &
hai khu vyc: trong 10 va ngoai bai thai.

- Thu thap cdc mau than nguyén liéu — tro bay — xi than trong 1 ctia hai nha mdy
VT2 va VT4. B6 mau nay dung dé dénh gia muac phong phong xa cta than nguyén liéu,
tro bay, xi than cia nha may. Tt d6 danh gia sy tang cuong hoat d§ phdng xa & tro bay,
xi than so voi than nguyén liéu ban dau.

- Tai bai thai, mdi 6 lu6i ldy mot mau dai dién. Tong cong ¢6 16 mau tro xi bai
thai. Cac mau nay dung dé danh gia phong phong xa va muc d§ phoi chiéu buc xa cho
nguoi lam vi¢e thuong xuyén tai khu vyce bai thai.

- Céc s6 liéu phan tich dugc vé mic phong phong xa cua than, tro bay, xi than, tro
xi ¢ bai thai thu thap duoc 1a co sé dir liéu dé danh gia mic do nguy hiém birc xa néu co
khi luong tro xi nay dugc dung lam vat liéu xay dung, vat li€u san lép,. .
b. Phwong phdp liy miu

Cac mau than nguyén liéu, tro bay, xi than dugc 1iy ciing mot dot chay 1o dé dong
bd. Cac mau tro xi & bai thai dugc lay dai dién trén bé mat, véi gia thiét tro xi & cling mot
6 1a d6ng nhat. Mdi mau thu thap c6 khdi lugng khoang 1 kg dé phuc vu nhiéu loai hinh
nghién ctru khac nhau.

3. PHUONG PHAP
3.1. Xac dinh hoat d9 dong vi phong xa

- Str dung hé pho ké gamma vé6i dau do ban din siéu tinh khiét HPGe GC3520
theo quy trinh cuia TCVN12249:2018 [19] d€ phan tich danh gia hoat d¢ phong xa. Cac
chi ti€u phan tich bao gom: Hoat d§ phong xa (Bg/kg) cua U-238, Ra-226, Th-232 va K-
40.

Hoat do cac dé)ng vi phong xa ty nhién U-238, Ra-226, Th-232 va K-40 dugc tinh
bo1 cong thirc:

_ N
A =D mitkeke (1)

Trong d6: A 1a hoat d6 ctia dong vi phong xa phat gamma dic trung ning luong E
(Bgkg™), f 1a x4c sudt phat gamma ctia hat nhan tai ning lugng E (%), & (E) 14 hiéu suét
ghi nhén birc xa gamma déc trung cua hé pho ké twong tmg voi nang luong E, m la khoi
lugng mau do (kg), t 1a thoi gian do mau (s), N la dién tich dinh phd da trir phoéng va hi¢u
chinh thoi gian chét (sb dém). ke 13 hé sb hiéu chinh phan ra cia nguén/mau trong thoi
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gian do t, ky 13 hé sb hiéu chinh sy phan rd cia ngudn/mau trong khoang thoi gian tir luc
tao mau dén khi do.
bJ léch chuan ctia A duogc tinh theo cong thirc truyén sai so:

2 2 2 o2 2 2
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3.2. Cac chi’sf') nguy hiém birc xa
3.2.1. Chi s6 hoat d¢ phong xa I

Pbi v6i phong xa ty nhién c6 trong VLXD, tiéu chuan Viét Nam da dua ra nguyén tac

bao vé dua trén chi s6 hoat do phong xa (I) va duoc tinh theo cong thire sau [19]:
=B Aw A 3)

300Bg/kg 200Bg/kg 3000 Bgkg

Trong @6, I 1a chi s6 hoat do phéng xa; Agr., A, va Ag lan luot 14 hoat do phoéng xa

(Bq.kg") ciia **°Ra, *Th va *’K trong cdc mau phan tich.

Theo khuyén c4o ciia Chau Au [4], muc dO gid1 han hoat d§ cua céc déng vi phong xa tu

nhién c6 trong VLXD dugc danh gia boi I < 0,5 ddi véi dan ching binh thudng (0,3

mSv/nam) hodc I < 1 d6i véi 1 mSv/nam.

3.2.2. Hoat tinh phong xa cua VLXD (A¢)

Tiéu chuan cua Viét Nam quy dinh hoat tinh phong xa cia VLXD va linh vuc st dung
tiy theo mirc d6 phong xa ctia ching. Gia tri Ao (Bq.kg™) duoc tinh theo cong thirc dudi
day [18]:

Ay =A,, +1,3A,, +0,085A, (4)
Trong d0, Are, At vd A lan luot 12 hoat d6 phong xa (Bq.kg™) cua **°Ra, **Th va K
trong cac mau phan tich. Yéu cau chung 1a A< 370.

4. KET QUA VA THAO LUAN

a. Hoat dp phong xa tw nhién trong than nguyén liéu

Bang 1 va Hinh 1 trinh bay hoat d¢ cac d@)ng vi phéng xa U-238, Ra-226, Th-232,
K-40 trong cic mau than nguyén liéu dau vao cia nha may VT2, VT4 va so sanh véi gia
trj trung binh cia thé giGi ddi v6i than theo UNSCEAR 1982 [13].
Bang 1. Hoat d¢ cac déng vi phong xa U-238, Ra-226, Th-232, K-40 trong cac mau than
nguyén liéu dau vao ciia nha may VT2, VT4 va so sanh vdi gié tri trung binh cia thé gidi
doi véi than

Tén Mau Hoat d¢ [Bq/kg]
U-238 Ra-226 Th-232 K-40
VT2 65,2 +6,7 39,9+ 0,8 52,3+ 1,0 4558 + 15,4
VT4 31,0+ 2,5 242 +0,5 19,2+ 0,5 150,6 £ 6,4
UNSCEAR 1982 [13] 20,0 - 20,0 50,0




Két qua phan tich cho thdy hoat d6 cac dong vi phong xa U-238, Ra-226, Th-232
va K-40 trong nguyén li¢u than ctia nha may VT2 cao hon gia tri twong ung cua VT4; ca
hai nha may VT2, VT4 déu c6 hoat d6 cac déng vi phong xa U-238, Ra-226, Th-232 va
K-40 cao hon trung binh thé giéi ddi v6i than theo UNSCEAR 1982 [13], dic biét dbi voi
K-40.
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Hinh 1. Hoat d6 phéng xa tu nhién trong than nguyén liéu dau vao cia VT2, VT4 va so
sanh vo1 trung binh thé gigi theo UNSCEAR 1982 [13].
b. Hoat dp phong xa tw nhién trong tro bay

Bang 2 trinh bay hoat do cac d@)ng vi phong xa cua U-238, Ra-226, Th-232 va K-
40 trong cac mau tro bay thu thap trong 16 ctia nha may VT2 va VT4 va so sanh voi gia
trj trung binh cta thé gii dbi voi tro bay theo UNSCEAR 2000 [15].
Bang 2. Hoat d cac dong vi phong xa ty nhién trong cac miu tro bay ¢ nha may VT2 va
VT4 va so sanh véi gia trj trung binh cia thé giéi dbi vai tro bay

Tén mau Hoat d6 [Bq/kg]
U-238 Ra-226 Th-232 K-40
VT2 87,6 £9,1 78,1 £1,3 101,4+£1,6 982,1 + 30,7
VT4 75,8+ 7,6 66,6 £ 1,1 61,9+1,1 4374 £ 14,4
UNSCEAR 2000 [15] 200,0 200,0 200,0 500,0

Két qua phan tich hoat d¢ cac ddng vi phong xa trong cac mau tro bay trong Bang
2 va Hinh 2 cho thay ngoai trr K-40, hoat do cua Ra-226, Th-232, U-238 déu thap hon
muc trung binh doi véi tro bay cong bé theo UNSCEAR 2000 [15].
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Hinh 2. Hoat do cac dong vi phong xa trong tro bay VT2 va VT4 so sanh véi gia tri trung
binh cua thé gidi cong bd bd1 UNSCEAR 2000 [15] do1 voi tro bay.

c. Hoat dp cdc dong vi phong xa tw nhién trong xi than

Bang 3 trinh bay hoat do cac dong vi phong xa U-238, Ra-226, Th-232 va K-40
trong cac mau xi than thu thap trong 10 ctia nha may VT2 va VT4 va so sanh véi hoat do
trung binh ciia thé gidi d6i véi tro theo UNSCEAR 2000 va céc nudc.
Bang 3: Hoat do cac dong vi phong xa ty nhién trong cic mau xi than ¢ nha may VT2 va
VT4 va so sanh véi gia tri trung binh cta thé giéi dbi vai tro theo UNSCEAR 2000 [15]

Tén Hoat d6 [Bq/kg]
U-238 Ra-226 Th-232 K-40
VT2 59,1 £6,2 54,5+0,9 67,5+1,2 633,3 +20,4
VT4 422 +4,6 49,1 £0,8 49,6 £ 0,9 264,7+9,2
35 35 30 400
UNSCEAR 2000 [15] (16-110) (17-60) (11-64) (140-850)

Bang 3 va Hinh 3 cho thiy hoat d6 cac ddng vi phong xa ctia U-238, Ra-226, K-40
trong cac mau xi than cta VT2 va VT4 nam trong khoang cta gid tri trung binh trén thé
gidi, riéng Th-232 trong xi than ctia VT2 thi c6 hoat d0 phong xa cao hon can trén da
cong bd theo UNSCEAR 2000 [15].
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Hinh 3. Hoat d¢ phong xa trong xi than cua nha may VT2 va VT4 va trung binh thé giGi
theo UNSCEAR 2000 [15] d61 véi tro.

d. Sw ting cwong hoat do phong xa tw nhién trong tro bay, xi than

Néu xem chat lugng than khong d6i, viéc danh gia sy ting cuong hoat do phong
xa tu nhién trong tro bay va xi than v6i hoat do phong xa twong g trong mau than
nguyén liéu duoc dinh nghia bdi ty sb giita hoat d6 cac dong vi phong xa trong tro bay, xi
than v&i hoat d6 cac dong vi phong xa twong Gmg trong than nguyén liéu dau vao. Dit liéu
duoc trinh bay & Hinh 4 va Hinh 5.

Két qua cho thay c6 sy ting cudng nhiéu 1an hoat do phong xa trong tro bay va xi
than & cidc nha may nhiét di¢n VT2, VT4. Cu thé & nha may VT2 tro bay c6 hoat do
phong xa ctia Ra-226 ting 1,95; ciia Th-232 tang 1,94, ciia K-40 ting 2,15 1an so v4i than
nguyén lidu thong thuong. Tai VT4 hé s6 ting cudong hoat d6 phong xa trong tro bay cao
hon so voi ¢ VT2. Vi du tro bay c6 hoat d6 phong xa cua Ra-226 tang 2,76; cua Th-232
tang 3,23; cua K-40 tang 2,90 1an so v&i than nguyén liéu dau vao.

Pbi v6i xi than, hé s6 ting cudng thap hon. Vi du 6 nha may VT2 xi than c6 hoat
dd phéng xa ctuia Ra-226 tang 1,36; cuia Th-232 tang 1,29, cia K-40 tang 1,39 lan so véi
than nguyén liéu théng thudng. Tai VT4 hé sd ting cuong hoat dd phong xa trong xi than
cao hon so v&i & VT2. Vi du tro bay c6 hoat d§ phong xa cua Ra-226 tang 2,03; cia Th-
232 tang 2,58; cua K-40 tang 1,76 14n so v6i than nguyén liéu dau vao.
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Hinh 4. Hé s6 ting cuong phong xa trong tro bay.
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Hinh 5. Hé s6 tang cuong phong xa trong xi than.
e. Hoat dé cdc dong vi phéng xa trong cdc mdu tai bdi thi tro xi

Bang 4 trinh bay hoat d§ phong xa cua cac nhan U-238, Ra-226, Th-232, K-40
trong cac mau tro xi thu thap tai bai thai cia hai nha may VT2 va VT4 va so sanh véi
trung binh thé gidi ddi véi tro va tro bay theo UNSCEAR 2000.

Két qua cho thiy hoat do tinh toan dugc nim trong khoang tir 67,4 dén 127,9
Ba/kg ddi vai U-238; tir 68,2 dén 90,6 Bg/kg d6i véi Ra-226; tir 58,1 dén 128.5 Ba/kg
dbi véi Th-232; tir 540,2 dén 1124,3 Ba/kg ddi voi K-40. Hoat d6 thap duoc tim thiy &
mau BX12 cta VT4. Nhin chung cac gia tri hoat do ctia cac dong vi phong xa Ra-226,
Th-232, U-238 déu nho hon gia tri trung binh thé gidi theo [15]. Ngoai trir hoat d6 K-40
thi cao hon trung binh thé gi6i cong bd boi [15] dbi vdi tro bay.
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Bang 4. Hoat d6 phong xa ty nhién trong cac mau tro xi thu thp tai bai thai va so sanh
v6i trung binh thé giéi dbi véi tro bay theo UNSCEAR 2000

STT Tén mau Hoat d6 phong xa (Bg/kg)
U-238 Ra-226 Th-232 K-40
1 BX-1 96,1 £9,5 82,9+2,5 100,0 £ 3,2 985,5 £ 60,2
2 BX-2 772+82 78,5+2.5 932+ 3,1 986,7 + 60,6
3 BX-3 1279+ 11,5 90,6 +2,9 111,1 £3,7 1124,3 + 69,1
4 5-Xi 873+8,8 682 +2.2 81,7+2,7 862,1 53,1
5 5-Bun 97,1+9,9 84,9+ 2,7 128,5+4,2 920,7 £ 56,8
6 BX-6 105,3+9,7 75,6 2,4 88,8+2,9 917,6 £ 56,4
7 BX-7 67,4+ 7,6 732423 88,1+£2.9 936,2 + 57,6
8 BX-8 97,7+ 9,4 78,0+ 2,5 922+3,1 986,8 + 60,7
9 BX-9 76,2+ 9,1 732424 88,7 +3.,0 933,0 + 57,6
10 BX-10 88,2+ 8,7 76,3+ 2.4 84,0+ 2,8 952,7 + 58,6
11 BX-11 100,0 £ 9.4 71,123 86,3+ 2,9 919,1 £ 56,5
12 BX-12 96,2+ 8,9 73,3+2,3 58,1+2,0 540,2+ 33,6
13 BX-13 94,4+ 9,1 73,9+ 2.4 87,9+2,9 954,8 +£ 58,3
14 BX-14 91,0+9,3 80,4+ 2,6 93,0+ 3,1 10159+ 62,5
15 BX-15 110,6 + 10,6 81,3+2.,6 96,2 + 3,2 1005,1 + 61,8
16 BX-16 77,9+ 8,3 76,2+ 2.4 90,3+ 3,0 957,9 £ 58,9
Khoang 67,4 -128,0 68,2 -90,6 58,1 - 128,5 540,2 - 1124,3
UNSCEAR 2000 [15]
d6i vai tro bay (fly ash) 200,0 200,0 200,0 500,0
1400 — -
%1:1200 Bai tro XT
21000 I I I I I I I I I I I
2 800 | I I I
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U-238 m®Ra-226 ®Th-232 =K-40
Hinh 6. Hoat do cac dong vi phong xa trong mau thu thip tai bii thai tro xi ctia nha may
VT2, VT4 so sanh vai hoat @0 trung binh trén thé gigi theo UNSCEAR 2000 [15] (UNS1
doi véi tro va UNS2 do6i voéi tro bay).

9



f. Chi s6 nguy hiém birc xa do phoi chiéu ngoai
Dé danh gia muc do anh hudng tong cong do phoi chiéu ngoai, can danh gia cac
chi s6 nguy hiém birc xa da duoc xay dung béi TCVN [18, 19].
Bang 5 trinh bay két qua danh gia muc d6 anh hudng cua sy phoi chiéu birc xa tir
tro bay — xi than véi gia dinh con nguoi bi tiép xuc thudng xuyén. Cac miu quan tim bao
gdm: than nguyén lidu dau vao, tro bay, xi than Iy tir 10, tro xi ldy tir bai thai cta hai nha

may VT2 va VT4.
Bang 5: Cac chi sb danh gia mirc do tac dong cua buic xa

Dbi tuong I Aeff
Xi 0,730+ 0,016 197 £4
Tro bay 1,095 + 0,023 294 £ 6
Xi 0,500+ 0,010 137+3
Tro bay 0,677 £0,014 185+4
BX-1 1,105 + 0,045 298 + 12
BX-2 1,057 +£ 0,044 285+ 12
BX-3 1,232 0,051 332+ 14
5-X1 0,923 +£ 0,039 248 £10
5-BUN 1,233 +£ 0,049 332 +13
BX-6 1,002 = 0,041 270 + 11
BX-7 0,997 + 0,042 268 £ 11
BX-8 1,050 + 0,044 283+ 12
BX-9 0,999 + 0,042 269 £ 11
BX-10 0,992 + 0,042 267 £ 11
BX-11 0,975 + 0,041 262+ 11
BX-12 0,715+ 0,029 195 +£8
BX-13 1,004 + 0,042 270 + 11
BX-14 1,072 £ 0,045 289+ 12
BX-15 1,087 + 0,045 293+ 12
BX-16 1,025 + 0,043 276 + 11
Nho nhét 0,500 137
Lén nhat 1,233 332

) 1 (dd1 voi bé tong)

Gia tri khuyeén céo [4,6] 2 (doi voi tam lgp) 370

Tiéu chuan cia TCVN 12249:2018 [19] str dung gia tri ctia I dé dénh gia. Két qua
cho thiy can trén ciia I 1a 1,233. Gi4 tri nay 16n hon gidi han 1 d6i voi bé tong khdi (véi
muc tiéu lidu hap thu hiéu dung hang nim khong qua 1 mSv/nam). Gi4 tri ndy nhé hon
gia tri gidi han 2 ddi véi tam lop [4].

Tiéu chuan ctia TCVN 10302:2014 [18] dua trén trung binh cta hoat d§ phéng xa
A . Két qua cho thiy cén trén ciia A g 1a 332. Gia tri nay nho hon gii han 370 do dé ¢
thé str dung cho cac loai vat liéu xay dung hay san lap theo [6].
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5. KET LUAN

- Két qua phan tich cac mAu di thu thap cho thay c6 su ting cirong ham luong cac
nhan phéng xa tu nhién U-238, Ra-226, Th-232 va con chdu cua chung trong mau tro
bay, xi than d4 phan tich so véi than nguyén liéu dau vao.

- Két qua tinh toan hoat do phong xa tu nhién trong cac mau thu thap tai bai thai tro
xi cho thiy ngoai trir K-40 c6 hoat do 16n nhit 16n hon gid trj trung binh thé gi6i, nhitng
ddng vi con lai ¢6 hoat @6 thip hon trung binh trén thé giéi theo UNSCEAR 2000 dbi voi
tro bay [15]. Tuy nhién cac bai chira tro xi tap trung voi s6 lugng 16n theo thoi gian, do
do can co nghién ctru danh gia vé tac dong cua bai thai dbi voi mdi truong xung quanh.

- Néu st dung céc chat liéu nay 1am vat lidu xay dung cin quan tdm ty 18 tham gia
clia tro bay trong vat lidu xay dung 1am bang tro bay va danh gia sy thoat khi radon cho
ting loai vat liéu xay dung tro bay (can c6 nghién ciru danh gia vé liéu phoi chiéu tir vat
liéu tro bay vdi cac ty I¢ pha tron khac nhau dung trong VLXD).

CAM ON

Chung t6i chan thanh cam on Ban tong giam ddc Tap doan EVN da dong ¥ viéc phan tich
than nguyén liéu, tro bay va xi than tai NMND Vinh Téan 2, Ban giam ddc cong ty Nha
may nhiét dién Vinh Tan 2 d3 tao diéu kién va gitip d& nhom do dac, 14y mau & khu vuc
bén trong va & bai thai ciia nha may, GS.TSKH. Nguyén Ngoc Tran, TS. Lé Xuan
Thuyén da goi y dé tai nghién ctru va da dong gop nhiéu y kién quy bau.
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Abstract: In this work, the natural radioactivity in coal, fly ash and coal slag
samples of some coal-fired power plants (CFPPs) in Vietnam were evaluated.
Analysis results of the collected samples showed that there is an enhancement in
the concentration of natural radioactivity of U-238, Ra-226, Th-232 and K-40 in
fly ash, coal slag samples compared with the concentrations of natural
radioactivity in input raw coal. The natural radioactivity of in the fly ash samples
collected at the landfill area are in the range of the world average, except for K-40
radionuclide in some samples which have larger concentrations of radioactivity
than world average value. The radiological hazard indexes from external exposure
such as the gamma index I, the radioactivity A.g are within the limits allowed by
Vietnamese standards for construction materials.

Keywords: CFPP, Fly ash, Natural radioactivity, Radiological hazard index.
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