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Tém tit

Than d4 dong vai tro quan trong trong sy phat trién ciia cac nganh nang luong trén thé
giéi. Tuy nhién, tro xi (cdc san pham cta qua trinh dt than) chtra phong xa, kim loai
doc hai, thai ra tir cic nha may nhiét dién dang 1a mdi lo ngai d6i v6i méi trudong. Trong

nghién ctru nay, hé phé Kké gamma HPGe dugc sur dung dé xac dinh hoat d6 phong xa
trong cac mau than, tro bay, xi va hé s6 ting cuong trong mot sé6 nha may nhiét dién
than & Viét Nam. Két qua cho thay hoat d6 phong xa trong cic mau kha ngau nhién.

Trung binh hoat d6 phéng xa trong mau giam dan theo thir ty: tro bay > xi > than. C6
su ting cuong hoat dd phong xa ty nhién trong cac san pham dot than, hé s tang cudng
dao dong tir 1,22 (xi/than) cua *K trong mau DH3 — .1 dén 5,21 (tro/than) ctia *2Th
trong mau VT 4 - D.1. S liéu vé phong xa cung cap dong luc dé phat trién va thac ddy
viéc ap dung cong nghé moi, tién tién hon dé giam thiéu 6 nhiém va tac dong dén moi

truong tir nha may nhiét dién.
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1 it van dé

Than, dugc dung lam nhién li€u trong cac nha may nhiét
dién, san xudt ra ning luong ddng thoi ciing sinh ra chat
thai rén (tro xi) va cac chét 6 nhiém khac nhau nhu CO,,
SO, va NOy [1]. Qua trinh d6t than s& tao thanh tro bay va
xi chita cac cac dong vi phong xa duoc lam giau 1én [2].
Tro bay, c6 kich thudc tir mét vai micromet dén vai chuc
micromet, duogc thu thap bang phuong phéap loc bui tinh
dién dudi dang bot khd. Xi la nhiing hat thé va to hon tro
bay, 14 thanh phan khong chay duoc, tap trung & day 10,
kich thudc hat dao dong tir khoang 0,125 mm dén 2 mm
[3]. Luong tro bay duogc giai phong vao khi quyén tir cac
nha may 1 khong gidng nhau, ty thudc vao cong nghé
san xuat. Nha may nhiét dién sir dung cong nghé cil thi
khoang 10 % khéi Iugng tro bay tao ra tir qua trinh san
xuét thai ra méi trwong. Tuy nhién, v6i nha may sir dung
cong ngh¢ hién dai thi lugng tro bay thai ra chi khoang
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0,5 % (UNSCEAR, 1982) [4]. Méi quan tAm vé tic dong
moi truong tir viée su dung than trong cdc nha may nhiét
dién quy mo 16n khong chi lién quan dén van d& phoi
nhiém phéng xa ma con lién quan dén 6 nhiém méi truong
dat va khong khi. Khi than d4 dugc dbt chay trong nha
may nhiét dién, cac hat nay c6 thé duoc giai phong vao
mbi trudng xung quanh. Cac san pham tro bay, xi sau khi
thai ra moi trudong néu khong duogce kiém soat hoat do
phong xa (HPPX) sé& tac dong khong nho dén méi trudng
va hé sinh thai.

Trén thé gii dd c6 nhiéu cong trinh nghién ctru vé ham
luong nguyén t6 phong xa trong than, tro bay, xi c6 dugc
tir qua trinh d6t than ciia cic nha may nhiét dién. Céc
nghién ctru cho thdy rang HDPX trong tro bay cao hon so
v6i HDPX trong mau dat[1,2,5,6]. Hé s6 lam giau trong
tro bay, xi cia mot s6 nguyén t6 phong xa co thé ting Ién
vai 1an hodc vai chyc 1an [7]. HDPX ty nhién cta 28U,
26Ra, »2Th va “K trong mau tro bay thudc khu vuc bai
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chon lép cuia nha may nhiét dién than lan luot 13 93 Bqg/kg,
77 Bg/kg, 92 Bq/kg va 938 Bg/kg [8]. Cac ddng vi phong
xa tu nhién nhu **Ra, 22Th, “K trong cac vat liéu xay
dung, nhu bun do, phosphogypsum, zircon va tro bay lai
chira ham luong HPPX cao, dan dén céc chi sb lidu
gamma vuot ngudng cho phép [9]. Céc nha may nhiét
dién ¢ Ptic khi hoat dong, c6 mot luong dang ké “K va
cac san pham trong chudi phan ri uranium va thorium nhur
radium, radon, polonium, bismut va chi, cling dugc giai
phéng ra bén ngoai [10]. Cu thé ¢6 gan 100 % radon, 10
% chi va polonium, va 1 % cac dong vi phong xa khac
trong than [10]. Liéu phoi chiéu va nguy co ung thu trong
trong mau tro bay tir cAc nha may nhiét diét chay than da
duogc xac dinh [6, 8, 11]. Con nguoi khi tiép xuc voi buc
xa ion hoa tir nhiéu nguén tu nhién nhu dét, khoang san,
khong khi, thirc an, va nude voi mic lidu cho phép
khoang 2,4 mSv/y [12].

Theo bao céo tir Cuc Ky thuat an toan va Mdi truong
cong nghiép, tinh dén hét ngay 31 thang 5 nam 2023,
¢6 tong s6 32 nha may nhiét dién, phan bon, hoa chét
voi lugng tOn tro, xi, thach cao 1a 48 739 986 tin. Trong
d6 tai mién Bic khoang 30 651 872 tan; mién Trung
khoang 14 075 739 tin va mién Nam khoang 4 012 375
tan [13]. Udc tinh luogng tro, xi, thach cao thai ra hang
nam sé& rat 1on. Do d0, s& can cac bii thai chua lugng
tro xi nay. Ngay 23/9/2014, Thu tuéng Chinh phu da
ban hanh Quyét dinh s6 1696/QD-TTg vé mot s giai
phap thuc hién xtt 1y tro, xi, thach cao ctia cac nha may
nhiét dién chay than, nha may hoa chét phan bon délam
nguyén li€u san xudt vat liéu xay dung [14]. Viéc
nghién ctru danh gia hoat dd phong xa va nhiing tac
dong ctia tro xi ddi voi mdi trudng 1a cap thiét. Nghién
ctru nay da sur dung phuong phéap phan tich phéng xa
gamma d¢é xac dinh hoat d6 dong vi phong xa tu nhién
nhu K, 2Th, 28U, 2?Ra, 2'°Pb trong mau tro xi, than
tir cac nha may nhiét dién chay than. Muc dich nhim
khao sat than nhién liéu dau vao, cong nghé loc bui tinh
dién va nhiitng yéu t6 khac anh huéng dén con nguoi,
mdi trudng sdng quanh nha may. Cac s liéu nay c6 thé
duoc so sanh voi ngudng an toan dugc dat ra bdi cac t0
chue quéc té dé dam bao rang mirc d6 phong xa khong
vuot qua muc cho phép. Didu nay gitip nha quan 1y moi
truong danh gid xem nha may nhiét dién co tudn thu
cac tiéu chuan an toan hay khong.

2 Pbi tugng nghién ciru va phuong phap luin

2.1 Thu thap va xr Iy mau
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Cac mau than, tro bay, xi than duoc thu thap tai 8 to
may khéac nhau cta cidc nha may nhiét dién chay than.
S6 mau lugng mau khao sat bao gdm: 6 mau than va 8
mau tro bay, 8 mau xi than. Mau thu thap thoa diéu kién
phai cing trong mdt chu trinh d6t than, tao dién cia
mdi nha may. MAau thur dai dién cho 16 san phém mau
dugc tao thanh tir khong it hon 5 mau don ldy ngiu
nhién tai cac diém khac nhau trong 16 san pham. Khéi
lugng modi mau don khong nho hon 2 kg/mau. Mau
dugc dung trong tai polymer, danh dau va dugc van
chuyén vé phong thi nghiém. Cac mau dugc mi hoa
theo thir tw sau: <Loai vat liéu mau (tro bay, xi than,
than) - tén nha may - t6 may - dot 1dy mau>.

Mau dugc van chuyén vé phong thi nghiém, siy kho ¢ nhiét
do6 phong, nghién nho dén c¢& hat nhé hon 0,2 mm. Sau do,
mau dugc sdy kho & 105 °C trong 8 gid va dit mau trong
hop tru kin c6 duong kinh 76,6 mm va cao 20 mm. Céac
mau duoc giit trong 30 ngay dé dat dén trang thi can bang
thé ky giita hat nhan phong xa 2°Ra va céc hat nhan con
chéu trong chudi uranium [8].

Thoéng tin mau duoc trinh bay trong Bang 1.

Bang 1 Thong tin mau than, tro xi cia mot sb nha may
nhiét dién.

Dot | Nha Miu Mihos | OGN
lay may chu
Than VT2 COVT21
VT2 Xithan VT2 | BAVT21
Tro bay VT2 | FAVT21
Than VT4 COVT41
VT4 Xithan VT4 | BAVT4l
Tro bay VT4 | FAVT41
ON Xi QN BAQNO1 Liy
boT Tro QN FAQNO1 5
1 Xi MD BAMDO! | mau
MD don
Tro MD FAMDO1 X
ngau
DHI Xi DH1 BADHI11 | cho
Tro bay DHI | FADHI1 | moi
Than DH3 | CODH31 | loa
DH3 Xi DH3 BADH31
Tro bay DH3 | FADH31
Than tai 10 VT2 | COVT22
POT | VT2 | Xidaylo VT2 | BAVT22
2 Tro bay VT2 | FAVT22
VT4 Than VT4 COVT42
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XiVT4
Tro bay VT4

BAVT42
FAVTA42

2.2 Phuong phap phan tich
Mau duoc do trong 24 gid bang hé phd ké HPGe3520,
tai phong thi nghi¢m K¥y thuat Hat nhan — Truong Dai
hoc Khoa hoc Ty nhién, Pai hoc Qudc gia TP HCM.
Hé phd ké mang sé hiéu HPGe3520 bao gdm: dau do,
budng chi, may phén tich Lynx va bd may tinh di kém.
Hé nay c6 hiéu suat trong d6i 35 %, do phan giai 1,8
% & dinh 1332,5 keV cta “Co. Hé GC-3520 gém dau
do ban din germanium siéu tinh khiét ddng truc
(coaxial). Tinh thé Ge c6 duong kinh 62,2 mm, cao
50,1 mm. Bén trong tinh thé c¢6 héc tru duong kinh 7,5
mm, siu 23 mm. Hé pho ké duoc ghép ndi vi may tinh
thong qua cong cap, viéc ghi nhan va xir Iy phd ké
gamma dugc thuc hién bang phin mém chuyén dung
Genie 2000 phién ban 3.2.1 [15, 16].
Hoat d6 2°Ra ctia mau duoc xac dinh théng qua cac dong vi
2B (609,3; 768,4; 1120,4 va 1764.,6) keV va *“Pb (241,9;
2952 va 351,9) keV. Hoat do 2*Th clia mau dugc xac dinh
thong qua cac dong vi 22Pb (238,6 keV), Z2Ac (338,3, 911,2
va 968,9) keV va 2Tl (583,2 va 2614,5) keV. Hoat do “K
(1460,8 keV) va 2'°Pb (46,5 keV) dugc xac dinh truc tiép [17].
ANGLE 3 1a phan mém dung dé tinh toan hiéu suit ghi birc
xa gamma cta dau do ban din trong cac mau phén tich dugc
str dung trong nghién ctru ndy.
Viée x4c dinh HDPX tai cac dinh ning lugng dugc tinh
toan bang cong thirc (1) [8, 17]

A= > ©)

mxg(E)xtxf

Trong d6: S (sé dém) 1a dién tich dinh twong Gmg véi
nang lugng E (keV), m 1a khbi lugng miu (kg), t 1a thoi
gian do mau (s), A 1a HDPX (Bg/kg), f1a xac suat phat
gamma (%). Sai s6 twong ddi ciia hoat do phong xa
dugc tinh bang cong thirc (2)

Bang 2 Hoat d6 phong xa trong cac mau than

| 2

3 Két qua — thao luan

3.1 Hoat do phong xa trong mau than, tro xi

Két qua phan tich HPPX cua 28U, 22Th, K, 22Ra,
219Ph trong mau than, xi than, va tro bay thu duoc tir
mdt s& cum nha may dugce trinh bay trong Bang 2, Bang
3, Bang 4. Két qua cho thiy hoat d6 phong xa trong céc
méu kh4 da dang. Bang 2 cho thdy hoat d6 phong xa
ctia 28U trong than thay doi trong mot khoang rong tir
18,94 Bg/kg dén 40,44 Bq/kg vdi tri trung binh hoat
do phong xa 27,35 Bg/kg. Hoat d6 phong xa cta ***Th
thay doi trong pham vi tir 9,85 Bq/kg dén 54,36 Bq/kg
véi hoat d phong xa trung binh 1a 31,19 Bg/kg. Hoat
d6 phong xa cia K c¢6 khoang gia tri thay di tir 95,30
Bq/kg dén 455,78 Bg/kg, hoat d6 phong xa trung binh
twong ung 1a 254,38 Bq/kg. *°Ra thi hoat dd phong xa
c6 khoang gia tri tur 18,01 - 40,52 Bg/kg, tri trung binh
g voi dong vi nay 1a 28,78 Bq/kg. Hoat ¢ phong xa
trung binh cta 2'°Pb la 31,07 Bg/kg véi khoang gia tri
hoat do phong xa twong tng 1a 19,38 dén 42,03 Bg/kg.
Theo théng ké cua UNSCEAR 1982, hoat d¢ phong xa
ctia cac dong vi trong 28U, 22Th, “K trong than ndi
chung 14n luot 1a 20 Bg/kg, 20 Bg/kg va 50 Bq/kg [18].
Két qué cho thay trung binh hoat d¢ phong xa ctia 23*U
va ?Th trong cic mau than khao sat cao hon tri trung
binh tuong tng theo UNSCEAR 1982. Ddac biét, hoat
d6 phong xa “K trong than cao hon gia tri cong bd cua
UNSCEAR (1982) gap khoang 2 t6i 9 1an. Cac hoat do
cao hon so vai gia tri thong ké cia UNSCEAR (1982)
co thé ting nguy co 6 nhiém moi trudng xung quanh
nha may nhiét dién chay than, dac biét 1a khi can nhic
dén viéc phat tan phong xa vao khong khi, nude, va dat.

Than Hoat d¢ phong xa (Bq/kg)

Tén miu 238U (63 keV) 226Ra 22Th WK 210pp
COVT21 24,10 + 2,35 28,12 +2,97 39,48 £2,58 278,28 £ 9,69 26,69 + 1,98
COVT22 40,44 + 4,76 40,52 + 5,03 54,36 + 3,82 455,78 £ 16,15 38,76 £ 9,61
COVT4l 18,94 + 2,05 18,01 + 1,98 9,85+1,29 95,30 £4,10 19,38 + 1,42
COVT42 24,74 +£2.,61 26,09 + 2,86 17,77 £ 2,68 151,83+ 6,58 32,65+ 8,74
CODHI11 36,24 + 5,59 38,91 +5,49 46,55+ 3,41 379,70 + 13,61 42,03 +£ 8,97
CODH31 19,65 + 3,18 21,03 +2,62 19,14 + 1,96 165,41 + 6,83 26,93 +£5,71
Trung binh | 27,35+ 3,40 28,78 + 3,43 31,19 £ 3,08 254,38 £ 9,91 31,07 + 5,64
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Dua vao sb liéu Bang 2, so sanh hoat d6 phong xa trung
binh cac méu than giita cic nha may VT va DH dé thiy
tAm quan trong trong viéc danh gia sy dong gop phong xa
ctia cac nha may vdi nhau. Theo do, nha méay VT ghi nhan
mirc hoat 6 phong xa trung binh ciia cac dong vi 28U,
B2Th, “K, ?6Ra, ?!°Pb twong tmg 13 (27,06 +2,90) Bg/kg;
(30,36 + 3,17) Bg/kg; (245,30 + 9,60) Bq/kg; (28,19 +
3,17) Bq/kg va (29,37 + 4,87) Bg/kg, trong khi nha may
DH c¢6 con s cao hon (hoat @6 phong xa trung binh tuong
ung): (27,95 + 4,42) Bg/kg; (32,85 + 2,89) Bg/kg;
(272,56 + 10,51) Bg/kg; (29,97 + 3,99) Bg/kg va (34.48
+ 7.34) Bg/kg. Su chénh 1éch nay cho thy ring nha may
DH c6 hoat do phéng xa trung binh trong cdc mau than
cao hon so v&i nha may VT.

Tuong quan giita hoat dd phong xa ciia 2*U — »2Th trong
cac mau than duoc trinh bay trong Bang 2 (hé s tuong
quan R = 0,90). V6i mic y nghia o = 5%, hoat d¢ gitra
281 va »2Th ¢6 sy tuong quan tot. Két qua trong nghién
ctrundy c6 sy dong nhat véi két qua ciia cong trinh nghién
[19]. Viéc danh gia mdi twong quan lam tién dé cho viéc
khao sat hanh vi ciia dong vi phong xa thudc cac chudi
uranium, thorium trong cac qué trinh d6t than, ciing nhu
ctia hai chudi v6i nhau.

Bang 3 Hoat do phong xa trong cac mau xi than
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Tir két qua Bang 3, hoat 6 phong xa cua cac dong vi nhu
38U, 22Th, *6Ra, “*Kva 2!Pb trong xi than dao ddng trong
mot khoang rong. 2*Th c6 hoat d phong xa trung binh
16n hon so véi »*U. Hoat 6 phong xa trong cic mau xi
than cua »*U dao dong tir 36,50 Bg/kg toi 88,58 Bg/kg,
cuia 2?Th dao dong tir 42,08 Bg/kg t6i 99,13 Bg/kg, con
d6i v6i “K dao dong tir 201,95 Bg/kg téi 1060,45 Bg/kg.
26Ra 1a 39,96 - 86,86 Bg/kg va 2'°Pb thi nim trong
khoang (21,94-66,2) Bg/kg. Tri trung binh hoat d phong
xa ctia cac 28U, B2Th, “K, 2°Ra, 2!°Pb lan luot 1a: 63,67
Bg/kg; 67,85 Bg/kg; 603,97 Bg/kg; 59,64 Bg/kg va 36,10
Bq/kg. Gia tri trung binh hoat d6 phong xa trong mau dat
trén thé gisi theo cong bd cuia UNSCEAR 2000 lan luot
1 (35, 30 va 400) Bg/kg cho 2°Ra, 2*Th va “K [12]. Két
qua cho thay rang hoat d6 phong xa trong mau xi ctia *U,
22Th va 26Ra hon khoang 2 14n so v6i hoat d6 phong xa
trong mau dat. Diéu ndy chi ra rang xi than c6 chita mot
lwong 16n cac dong vi phong xa, va can duoc quan 1y va
xir Iy can than dé giam thiéu tac dong dén moi truong va
strc khoe con ngudi. Cac bién phap kiém sodt va giam
thiéu nén dugc ap dung dé dam bao an toan va bén viing
trong qua trinh x1r 1y va loai bo xi than.

Xi than Hoat do phong xa (Bq/kg)

Tén mau 28y (63 keV) 26Rq B2Th K 210p,
BAVT21 64,13 + 3,98 51,79 + 4,05 71,42 £4,09 712,49 + 23,39 21,94 +2.25
BAVT22 63,13 +7,43 57,66 + 4,77 67,88 + 4,25 633,34 +21,48 37,62+ 10,14
BAVT41 77,16 + 4,18 77,21 + 4,90 42,08 + 2,67 307,04 £ 10,46 22,34 +2.75
BAVT42 36,50 + 5,93 49,58 + 4,34 51,61 +3,25 264,70 £ 9,62 35,50 + 8,83
BADHI11 88,58 + 8,02 86,86 + 7,42 99,13 + 5,73 975,49 £ 32,26 66,20 £+ 19,37
BADH31 47,28 +4,28 39,96 + 4,12 47,56 + 3,01 201,95+ 7,37 34,06 + 8,74
BAMDO1 83,98 + 6,11 64,37 + 4,79 94,73 + 4,76 1060,45 + 34,15 38,56 + 10,97
BAQNO1 48,63 +£5,48 49,71 +4.21 68,39 + 4,13 676,32 + 22,64 32,58 £9,24
Trung binh | 63,67 £ 6,07 59,64 + 4,92 67,85 + 4,05 603,97 £ 20,57 36,10 + 8,40

1.200 Hinh 1 14 d6 thi so sinh HPPX trung binh ctia cac mau
1.000 xi than cua cac nha may tur dir liéu Bang 3. Xu hudng

2 800 tang dan tuong ty nhau xut hién giita hoat do cac déng

g igg vi ctia tng nha may va gitra cac nha may nhiét dién voi

T 0 nhau. Tai mdi nha may, HDPX c6 xu huéng ting dan

£ 000 | - - - theo thtr ty ddng vi nhu sau: 2'°Pb, 2°Ra, 38U, 22Th,

BAVE BADH BAMD BAQN K. Xu huéng HPPX trung binh cac dong vi 23U,
mU-238 WTH-232 WK-40 WRA-226 WPB-210 22Th, 4K, 226Ra, *'°Pb ctia nha mdy ting dan theo thi

Hinh 1 So sinh HPPX c4c mau xi than trong nghién ciru.
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So sanh két qua nghién ctru vé HDPX trong xi than giita
cac dia diém khac nhau trén thé gioi (Turkey, Ireland,
Hong Kong, Malay51a Trung Qudc, Viét Nam) di chi ra
mdt s6 su tuong dong va khac bi¢t quan trong duogc trinh
bay trong Hinh 2. Két qua cho thdy HDPX ciia *Ra va
22Th trong xi than ¢ su twong doéng véi nghién ciru &
Turkey (65,5 va 64,5) Bg/kg va Ireland (88,0 va 48,0)
Bg/kg. HDPX cua ??Ra va *?Th trong nghién ctru nay
nho hon trong nghién ctru & Hong Kong (100 va 105)
Bg/kg; Malaysia (138,7 va 108) Bq/kg; Trung Qudc
(93,4 va 105,2) Bg/kg.
700

600

500

= 226R: 232
200 226Ra  m40K m232Th

300

Hoat d¢ (Bg/kg)

200

100 | . | N
. ‘—” ﬂ 2 B »
Ircland Hong Kong Malaysia Turkey China VietNam

Hinh 2 So sanh hoat d6 233U, 232Th, #*°Ra va “K trong xi
than cua cac nghién curu khac.

HDPX cta “K trong nghién ctru ndy cao hon so véi cac
nghién ctru khéac. Su khac biét c6 thé xuat phat tir nguon
gdc cua cac mau than, ¢6 thé anh huong dén HDPX.
Cong nghé dbt trong cac nha méay nhiét dién ciing co thé
anh hudéng dén HDPX trong xi than [6].

Két qua phan tich HPPX ciia cua timg dong vi trong 8
mAu tro bay thu thap dugc trinh bay trong Bang 4. Két
qua cho thidy HPPX cuia 28U trong cac mau tro bay dao
dong tir 58,39 Bg/kg t¢i 113,50 Bg/kg; HDPX cua *°Th
dao dong tir 51,30 Bq/kg dén 108,89 Bq/kg; “°K HPPX
nam trong khoang 274,58 Bq/kg dén 1024,20 Bg/kg.
HPPX ciia 226Ra thay ddi tir 64,58 Bq/kg dén 98,38
Bg/kg. HDPX xa ctia >'°Pb nam trong khoang 67,39
Bq/kg dén 131,76 Bg/kg. D6 thi HDPX trung binh ciia

Biang 4 Hoat d6 phong xa trong cic mau tro bay

cac miu tro bay trong nghién ciru duoc thé hién trong
Hinh 3. Trung binh HDPX trong cic loai mau giam dan
theo thir tu: tro bay > xi > than. HDPX ctia cac dong vi
trong cac mau tro bay c6 xu huéng ting khong giéng
nhau trong m&i nha may. Xu hudng ting dan HDPX ctia
cac nha may theo thtr thy sau: DH < VT < MD <QN.
Co su khac biét xu huéng gia tdng hoat d¢ trong cac
mau tro bay va xi than. Nguyén nhan c6 sy khac nhau
nay 1 do ngudn gbc than dau vao va cong nghé dbt than
ctia ting nha may [6]. Tuy nhién, do nhiéu li do khach
quan, viéc thiéu thong tin vé than dau vao va cong nghé
loc tinh dién trong qua trinh san xuat tai nha may la mét
diém yéu can dugc cai thién trong cac nghién ciru sau.
Két qua so sanh dir liéu v6i cac cong trinh khac [20],
Hinh 4 cho thiy HPPX cuia 28U, 226Ra, 232Th, “K, déu
dudi muc trung binh cong bd béi UNSCEAR 1982 va
nam trong khoang gié tri cong bd cua cac nghién ciru &
Ireland, Brazil, India va China. HDPX cua “K trong tro
bay trong nghién ctru nay cao hon gié tri trung binh thé
giéi (UNSCEAR 1982) nhung thap hon gia tri HDPX
Xa twong mg ctia nghién ciru & Brazil. Cu thé 1a cac
mau FAVT21; FAVT22, FADHI11, FADH3l1,
FAMDO1, FAQNO1 c6 gia tri HDPX cao hon trung
binh thé gigi theo UNSCEAR 1982, va FAVT4l;
FAVT42, FADH31 ¢ gia tri HDPX “K thip hon
nghién ctu ¢ Brazil.

Hoat d6 (Bg/kg)
N
S

000 | | l |
FAVT FADH FAMD FAQN

mU-238 ®mTh-232 mK-40 ®mRa-226 mPb-210

Hinh 3 So sanh HPPX cac mAu tro bay trong nghién ciru.

Tro bay Hoat d6 phong xa (Bg/kg)
Tén mau 2381(63 keV) 22Ra 22Th K 210pp
FAVT21 81,54 + 4,47 81,26 £5,29 | 99,93 + 4,98 913,88 £29,47 80,36 = 4,09
FAVT22 80,39 + 8,55 78,03 £7,02 | 102,67+5,85 |974,73+32,18 119,67 + 18,35
FAVTA4l 98,18 + 4,88 98,38+ 5,92 | 51,30+ 2,90 381,66+ 12,74 87,20 + 4,04
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FAVT42 83,05+ 7,53 68,65 548 | 62,27 +4,00 437,43 + 15,06 80,63 + 14,87
FADH11 93,81 +£9,40 91,33 + 7,62 107,56 £ 6,36 1024,20 + 33,78 102,28 +£ 12,38
FADH31 58,39 £ 5,77 64,58 £4,88 | 63,12+3,93 274,58 £ 9,81 71,78 £ 13,68
FAMDO1 113,50+ 11,68 94,81 + 7,60 108,89 + 6,45 806,43+ 27,11 131,76 + 26,39
FAQNO1 58,39 + 4,56 73,92 + 4,83 101,99 + 4,88 1004,96 + 32,24 67,39 £9,32
Trung binh | 83,41 + 7,11 81,37+ 6,10 | 87,22+4,97 | 72723+2432 | 92,63 + 12,56

1200

mU-238 (63) Ra-226 K-40 Th-232

1000 . Mbi lién ha giira 2Ra va 25U
24 a0 R y=084x+17,76
;§ 600 %“ 80
= 8 60
£ 400 g 20

200 2%

0 I . . . . 0 20 40 60 80 100 120 140
UNSCEAR  Ireland Brazil India China VietNam 3y (Bg/kg)

Hinh 4 Hoat d6 phong xa cua tro bay
trong cac nghién ctru khac [20]

Mi lién hé giita 26Ra va 21Ph

y=1035x+734 E

0t + -
o R =032 s
=00t . -
& et [
60 L y=084x+679 - 5’ -i' =

R?= 0,85 I
0} ._ 1

0 = 1 1
0 30 60 %0

26Ra (Bo/kg)
® Xi [

y=045x+9.17
R*=0,27

120
® Tham Tro = = =Puongtisd 1:1
Hinh 6 Sy mét cin sz‘?mg giita 2*°Ra va 2'°Pb trong cic
mau than, tro xi.

Viéc danh gia sy can bang HPPX giita cac dong vi
trong chudi uranium duoc trinh bay trong Hinh 5.
Trang thai cAn bang HDPX 1 trang thai ma HDPX cua
hat nhan me béng v6i HDPX cua tit ca cac hat nhan
con c6 trong chudi. C6 kha ning xay ra tai chudi phan
1 uranium trong cac phu phdm ciia qué trinh d6t than
(tro bay, xi than). Ty 16 HDPX 22Ra/**U gan bang 1
cua ca than, xi va tro bay. Pac biét, khi quan sat Hinh
3, tat ca cac gia tri HDPX ciia 2°Ra va 28U trong than,
xi, tro ctia cac nha may déu tap trung quanh duong lam
khop y = 0,84x + 7,76 v6i hé s6 R?= 0,91, tirc 1a HDPX
238 va 2°Ra c6 su tuong quan tot. Vi vdy, ton tai trang
thai cAn bang HDPX giita 228U va 2°Ra. Két qua nay
dong nhat véi két qua ciia cong trinh nghién ctru khac
trén thé giéi [19]. Tur do thi Hinh 6 cho thay, gia tri
HDPX ctia 2°Ra va 2!%Pb c6 sy khac biét trong cac mau
than va tro bay, xi. Tt ca gia tri HDPX mAu than déu
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Hinh 5 Sy cin biang HDPX giita 22°Ra va U
trong cac mau than, tro xi.

tap trung quanh duong lam khép y = 0,84x + 6,79 voi
hé s twong quan tét (R = 0,85). Trong khi do, gia tri
HPPX mau tro bay, xi than phan tan quanh duong lam
khép v6i hé sb twong quan kém (R?= 0,27 - xi; R*=
0,32 — tro bay). Do d9, ?'°Pb thuong khong & trang thai
can bang véi cac hat nhan trude d6 (22°Ra va *8U) trong
tro bay, xi than. Mic du 2'°Pb va cac hat nhan nay &
trang thai can bang trong than. Két qua nay dong nhat
v6i két qua ctia cong trinh nghién ciru khac trén thé gidi
[19]. Cac san pham phan rd trong chudi uranium va
thorium & trang thai can bang trong than nhung khong
phai trong cac phu phdm ddt than vi cac tinh chat dé
bay hoi khac nhau cua céac hat nhan phong xa, dac biét
13 2'°Pb. Nhiét do cao khi than duoc dbt chay thuc day
su bay hoi ctia Pb va do d6 phan doan *'°Pb. 2'°Pb lam
giau dang ké trong cac mau tro bay (nam trén duong ti
s6 1:1), ddng thoi su suy giam rd rét ciia 2'°Pb trong hau
hét cac mau xi so v6i 28U hay 22°Ra (nam dudi duong
duong ti sé 1:1).

3.2 Sy ting cuong HDPX tu nhién trong cac san phdm
d6t than

Dé danh gia sy ting cwong HDPX ty nhién trong céc
san phém d6t than, viéc xac dinh hé sb tang cuong la
can thiét. Hé s6 ting cudng 1a ty sé giita HDPX trong
tro xi voi HDPPX trong than dau vao ciia cing mot dong
vi. Bang 5 trinh bay két qua sy ting cudng HDPX trong
than tng v&i mdi dong vi. Trong xi than, hé s6 ting
cuong cao nhat 1a 4,27 dugc quan sat thay & 22Th trong
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mau tir nha may nhiét dién VT 4 - D1. Trong khi mirc
tang cudng thap nhét 1a 1,22 dwoc quan sat thiy d6i voi
4K trong mau tir Nha may DH 3 — P1. C4c mau tro bay
ciing c6 xu hudng twong ty, d6 ting cudng cao nhat 1a
521 da duoc quan sat d6i voi 22Th trong mau tir nha
may nhiét dién VT 4 — D1 va muc thip nhat 1,66 da
du ¢ quan sat d6i v6i *K trong mau tir Nha may DH 3

Bang 5 Hé s ting cudng trong mau

—P1. Két qua cho thay, su ting cuong nay khong dong
déu trong tro va xi, va nguyén nhan chinh 1a sy khac
nhau vé ngudn gdc va dic tinh 1y hoa cua timg loai than,
cling nhu cac cong nghé thu gitr tro trong cac dng loc
tinh dién, va quy trinh xir Iy cdc san pham phu ctia qua
trinh d6t than.

238U 232Th 40K
Ty s0 Xi/than Tro/than Xi/than Tro/Than Xi /Than Tro/than
VT2-b.1 2,66 3,38 1,81 2,53 2,56 3,28
VT2-D.2 1,56 1,99 1,25 1,89 1,39 2,14
VT 4-b.1 4,07 5,18 4,27 5,21 3,22 4,01
VT 4-D.2 1,48 3,36 29 3,51 1,74 2,88
DH 1-b.1 2,44 2,59 2,13 2,31 2,57 2,7
DH 3-b.1 241 2,97 2,48 33 1,22 1,66
Min 1,48 1,99 1,25 1,89 1,22 1,66
Max 4,07 5,18 4,27 5,21 3,22 4,01
Trung binh 2,66 3,55 2,89 3,57 2,2 2,82
4 Két luan trong phan phéi 2'°Pb trong san pham sau khi than dugc

Nghién ctru nay da thu du ¢ nhimg két qua quan trong
vé HDPX trong than, tro, va xi tai nha may nhiét dién
than & Viét Nam. Két qua cho thay HDPX trong cac
mau kha ngiu nhién. Sy ngiu nhién nay duoc cho la co
ngudn gdc tir than nguyén liéu dau vao, cling nhu cong
nghé loc tinh dién cua cac nha may. HDPX trung binh
trong mau giam dan theo thtr tu: tro bay > xi > than.
Trong qué trinh ddt than, HDPX ty nhién cua cac dong
vi nhu 28U, 2?Ra, 2!°Pb, 2>Th va “K trong tro bay va
xi than ¢6 sy ting cudng so v6i than nguyén liéu dau
vao. Ton tai cAn bang phong xa giita 28U va 2Ra; giita
226Ra va 2'%Pb trong than. Sy cin bang gitra 23U va
226Ra tiép tuc duy tri kha 6n dinh trong cic san phim
@6t than nhu tro bay va xi than. Tuy nhién, su cin bang
giita 2°Ra va '°Pb bi pha v& do tinh chit dé bay hoi
khac nhau cua cac hat nhan phong xa, dac biét 1a dbi
v6i 21°Pb. Bong vi 2'°Pb ¢6 xu hudng giam dan trong xi
than va ting Ién trong tro bay, tao ra su khong dong déu

d6t. Két qua hé sb tang cudng cho thiy mirc do ting
cuong dang ké ciia HDPX ty nhién trong cac phy phdm
d6t than. Trong xi than, hé sb ting cudng cao nhat 1a
4,27 cho **?Th tai nha may nhiét dién VT 4 - D1, trong
khi muc ting cudng thap nhat 1a 1,22 cho “K tai Nha
méay DH 3 — D1. Trong tro bay, dong vi **Th ciing c6
hé s ting cuong cao nhat1a 5,21 tai nha may nhiét dién
VT 4 - D1, va “K c6 muc ting cudng thip nhat 1a 1,66
tai Nha may DH 3 — P1. Nhitng két qua ndy cung cip
thong tin can thiét, 1a tién dé danh gia rii ro va ap dung
cac bién phap an toan trong qua trinh san xuét dién va
xir 1y cac san pham tir qua trinh ddt than, tir d6 bao vé
mdi trudng va stc khoe cua cong dong.

Loi cam on

Xin chan thanh cadm on Phong thi nghiém Ky thuét Hat
nhan — Pai hoc Quéc gia TP.HCM da tao diéu kién tdt,
g6p phan hoan thién bai bao khoa hoc nay.
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Assessment of radioactivity concentration in ashes at some coal-fired power plants in Viet Nam
Nguyen Quang Dao

Faculty of Medicine, Nguyen Tat Thanh University
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Abstract Coal plays an important role in the development of energy industries around the world. However, ash
and slag (products of coal combustion) containing radioactivity and toxic metals discharged from thermal power
plants are a concern for the environment. In this study, we use the HPGe gamma spectrometer system to determine
the radioactive concentration in coal - fly ash - slag samples from thermal power plants and the enhancement factor
in some coal-fired power plants in Viet Nam. . The results showed that the radioactive concentrations in the samples
were quite diverse, the radioactive concentrations of 238U, ??Ra, 2**Th, and *’K in the samples were all below the
average levels announced by UNSCEAR 1982. On average, the radioactive concentrations in the samples
decreased. Gradually in order: Fly ash > slag > Coal. The increase in natural radioactivity concentration in coal
combustion products is quite diverse from 1.22 (Slag/Coal) of “°K in sample DH3 —D1 to 5.21 (Ash/Coal) of »*Th
in sample VT 4 - D.1. Radiation data provides motivation to develop and promote the application of new, more
advanced technology to reduce pollution and environmental impacts from thermal power plants.

Keywords  Coal-fired power plants, radioactivity, Gamma-ray spectroscopy,Fly ash and bottom ash,
environmental impact.
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