TAP CHi KHOA HOC BHSP TPHCM Lé Céng Hao va tgk

“PANH GIA CAC PHUONG PHAP TAO MAU
CO NGUON GOC THUC VAT TRONG PHAN TICH TONG HOAT
PO PHONG XA ALPHA VA BETA

LE CONG HAO', NGUYEN VAN THANG",
HUYNH NGUYEN PHONG THU”, HUYNH TRUC PHUONG'

TOM TAT
Trong cong trinh nay, phuwong phdp tro héa va axit héa duoc nghién ciru dé tao cac
mau do tong hoat dg alpha/beta d6i Véi CAC mdu ¢ nguon goc thuc vdt (mau rau musng).
Thuc nghiém trén cac mau rau muong cho thay co si chénh léch hoat dé phong xa tirong
dol lon giita hai phwong phdp. Phwong phdp axit héa co thé han ché dwoc su bay hoi mét
s6 dong vi do nhiét trong qué trinh chudn bj mdu do.

Tir kh6a: LB4200, tng hoat d6 alpha/beta, hé s6 hiéu chinh tu hap thu alpha/beta.
ABSTARCT

Evaluation of sample preparation methods for gross alpha
and beta activity analysis of plant samples

In this study, two sample preparation methods for gross alpha and beta activity
analysis of plant samples (ipomoea aquatica) are presented. The results showed that there
was a significant difference between ashing and chemical (acid) sample preparation
methods. Acid digestion method was proposed to avoid the volatile radionuclide due to
heating during sample preparation.

Keywords: LB4200, gross alpha/beta, self-absorption correction.

1.  Gioi thiéu

Tréi Dat va bau khi quyén ludn ton tai mot lwong nhat dinh cac ddng vi phong xa
tu nhién tir cc chudi phan rd phong xa nguyén thuy nhu *?Th, 28U, ?*°U va dong vi
phong xa phd bién 1a “°K [2]. Mt s6 dong vi phdng xa twong tu khac nhu °H, 'Be, *C,
Na, P, *s va *°Cl ciing duoc lién tuc sinh ra trong khong khi do tuwong tac cua birc
Xa Vil tru VGi cac hat nhan bén [1]. Tai mét s6 noi trén thé gisi, **Cs, *¥'Cs, *Sr va !
la nhirng dong vi phong xa nhan tao dwgc tim thay nhiéu trong dat va cac san pham
ndng nghiép [3], [4]. Do vay, cac ddng vi phong xa tir mdi trueong di vao cdy trong cha
yéu thdng qua cac qua trinh hd hip, quang hop va hap thu dudng chat tir ré cua cay.

Rau mudng 1a mot trong nhiing loai rau phd bién nhat ¢ Viét Nam va mot sé
nuéc Nam A. Rau mudng 1a loai cdy mong nudc sinh truong chu yéu & viung dam lay
va dat ngap nuéc; duoc trong & cac ving dat chuyén canh rau véi thoi gian mdi vu la
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15 dén 20 ngay Khoang 80 dén 100 lit nudce twdi duge cung cap cho 1m? rau; nuée chu
yéu 1a nuéc ngam, song subi hay nude mua. Ham luong phong xa tu nhién (cha yéu la
?2°Ra) trong nudc ngam cao cing la nguyén nhan lam gia ting ham luong cac chat
phong xa trong rau mudng [7]. Va véi nhiéu loai phan bon hda hoc dugc sir dung trong
sudt qua trinh canh tac véi cac thanh phan chi yéu 12 nito, phét pho, kali [5] ciing dong
g6p mot lugng nhat dinh cac dong vi phong xa nhu 3P, *S, #°Ra, #°Po (**°Po = #°Pb),
“OK hay *®U vao rau[6].

Pé phan tich téng hoat do alpha/beta cac mau do phai dwoc phan hiy hoan toan
dé dua vé hinh hoc do phi hop. Day 14 kho khian rat Ion va doi hoi phwong phap tao
mau do phu hop. Theo d6, cac mau thuc vat sau khi duoc phan hay hoan toan sé duoc
chuyén thanh dang rin (tao mau do phu hop) trén khay dém mau. Theo tiéu chuan caa
Co quan bao vé moi truong Hoa Ki EPA [8], mat do cAc mau ran phai nho hon
5mglcm? dé bao dam hiéu ung ty hap thu it anh huong dén két qua do. Vi du ddi véi
khay dém méu duong kinh 2 inch cia hé LB4200 thi mau do bi giGi han ¢ khdi lwgng
100mg. Dbi vai cac mau thyuc vat thi hoat do phong xa 1a kha thap nén khau chuan bi
mau kha khé khin, mot mat phai ¢am bao khdi hurong mau trén khay dém mau ding
tidu chuan, mat khac phai dam bao du s6 dém théng ké trén mau.

Théng thudng, viéc tro hda dé phan hiy mau 1a phuong phap théng dung nhit va
dé nhét dé tao cac mau do c6 ngudn gdc thyuc vat [8]. Tuy nhién, nhiét do hoa tro mau
kha 1on s& 1am bbc hoi mot sb ddng vi phong xa cua nhitng nguyén té dé bay hoi. Do
do, két qua do téng hoat do alpha/beta s& thap hon gia tri thuc cia mau can khao sét.

Trong khi 6 phuong phap xir If mau bang axit doi hoi thao tac huy miu do bang
céc dung dich axit manh khéc nhau hozc két hop véi hda chét hd trg khac nhu H,0, [4]
va trai qua nhiéu cong doan cua viéc dun néng, bdc hoi, ¢6 can va lam lanh nhiét do
phong... Tuy khé hon va doi hoi sir dung kha nhiéu axit manh nhu HC1, HNO;, HF...
nhung phuong phap xir Ii mau bang axit cai thién duoc nhuge diém cua phuong phap
tro hoa noi trén.

Trong cong trinh nay, chdng t6i thuc hién danh gia hai phuong phap tao mau do
noi trén va dé xuat 4p dung phuong phap tao mau hiéu qua va phu hop cho céc phong
thi nghiém phan tich hat nhan nhé va vira. Phuong phap phan hay mau nay lién quan
dén viéc sir dung hdn hop dung dich axit HNO; va H,0, dé pha mau & nhiét do thap va
cai thién dugc nhugc diém ciia phwong phép tro hoa.

2. Thwc nghiém va phuwong phap
2.1. Dung cu, thiét bj va hoa chdt

- Lo nung 1000°C;

- Tu sy 300°C;

- Ray mau;

- Can phan tich d¢ chinh xac 0,1mg;
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- Méy nghién tho;
- Bép dién (hot plate) diéu chinh nhiét do, dén hdng ngoai;
- Baét st;
- Nhiét ké, pipet cac loai, diia khudy dung dich;
- Khay d¢ém duong kinh 5 cm di kém theo hé dém alpha — beta tong;
- Dung dich axit HNO; (65%);
- Dung dich H,0, (30%);
- Dung dich axetone va nugc cat 2 lan.
2.2. Chudn bi mdu do bang phwong phdp tro héa va axit héa
Céc m"?lu rau mudng dugc thu thap tir cac viing trdng rau cua Thanh phé Ho Chi
Minh chu yéu la Quan 12, huyen Hoc M6n va huyén Cu Chi vao khoang tir dau théng 6
dén thang 12 ndm 2015. Cac mau rau mudng nay dugc loai bo phan ré, git Ial phan an
duoc rdi ria qua nudc sach dé loai bo tap chat. Khoang 200g rau mau muong tuoi S€
dugc say khd mau trong ti sdy & nhiét do 85°C cho dén khi khéi lwong mau khong doi.
Mot phan mau sau khi say khé duoc tro hoa bang 10 nung & nhiét do 450°C trong
8 giv, sau do duoc nghién min va réy. Mau do cuoi cing bao gom 100mg mau tro dugc
trai thanh mot Iép mong [9] 1én bé mit khay dém mau nhu Hinh 1a. Mot lugng nho
dung dich axeton dugc dung dé gitr ¢o dinh tro trén bé mat khay dem.
Phan miu & giai doan sdy khd con lai dugc nghién va ray dé duoc phan bot min.
Sir dung cén phéan tich lay 0,5g mau hoa vao 1mL dung dich HNO; dam dac va 5 mL
dung dich H,0,30% [10]. Bun nhe hdn hop nay & nhiét do 85°C cho dén khi can kho.
Tiép tuc cho vao mot luong dung dich nhu trén va dun cho dén khi hdn hop chuyén
sang trong suot. Khi thé tich hon hop g:c‘)n lai khoéngll,SmL den 2mL thi cho véq khgy
dém mau va say khd nhe duéi dén hong ngoai. Khoéi lugng mau ran sau khi say can
dugc bao dam nho hon 100mg.

" Hinh 1b

Hinh 1. Cac mdu do duwoc tqo ra bang phwong phdp tro héa (1a) va axit hda (1b)
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2.3. Higu chinh sw te hdp thu déi véi alpha va beta
Mot trong nhimg kho khin cia phuong phap do tong hoat d6 phong xa alpha va
beta d6 chinh 1a sy tu hép thu caa mau do, do d6 cén thiét phai hiéu chinh su tu hép thu
nay. Hé so6 tu hap thu alpha hay beta ciia cac mau do duoc tinh theo cong thirc (1).
A(Z
furg = (A, (1)
(Aa/ﬂ )S

trong do, (A«p). la téng hoat d6 phong xa alpha hay beta do du’gc tr thuc nghiém,
(Awp)s 1 tong hoat d6 alpha va beta cia chat danh dau hay mau chuan st dung.

2.4. Tong hoat dg phong xa alpha va beta
Ddi voi ca hai phuong phap tao mau, tong hoat d6 alpha va beta trong cac mau
rau muong va dat duoc tinh theo cdng thirc (2).
n

e @
Mx&, 5% f,

Aa/ﬁ =

trong d6, Aqg (Bg/kg) 13 tong hoat do alpha hay beta tinh cho 1kg rau mudng tuoi, N
(s6 dém/gidy) la s6 dém thuc cia mau phan tich ghi nhan bai hé do, m (kg) 1a khoi
lwong rau muéng tuoi sir dung dé phan tich, eqg 12 hiéu suat ghi ddi véi alpha hay beta
cua cac dau do va fug 12 hé s6 ty hap thy alpha hay beta ciia mau do.
3. Kétqua va thao luan
3.1. Hé sé tw hdp thu alpha va beta

Thong tin va sb lwong cac mau do duoc s dung cho viéc hiéu chinh nay su tu
hap thu tia alpha va tia beta dugc trinh bay tuong tng trong Bang 1 va Bang 2. Chat
danh dau ?*Am mua tir NIST (National Institute of Standards and Technology) dugc

dung dé tao cac mau hiéu chinh ty hip thu alpha vai chat nén 1a rau mudng va mau
chuén IAEA-156 dugc dung dé tao cac mau hiéu chinh tu hap thu beta.

Bdng 1. Thong tin cAc mdu ding dé hiéu chinh tu hdp thu alpha

Phwong phap Khoi lrgng Hoat do alpha
tao miu mau do (mg) ciia chat danh diu (Bq)
Tro hoa 3 100 541+0,02
15
22,6
441
AXxit hda 7 65,8 10,82 £ 0,03
76,3
89
103

S6 lwong miu
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Bdng 2. Thong tin cAc mdu ding dé hiéu chinh tu hap thu beta

Phuwong phap Khéi lwgng miu

S6 lrong mau

Hoat d¢ beta

tao mau (mg) ciia miu chuén (Bq)
Tro hda 3 100 0,84+0,02
15,6 0,053+0,001
38,6 0,114+0,003
Axit hoa 6 60,8 0,199+0,005
743 0,270+0,007
84,1 0,360+0,009
100,6 0,479x0,012

Bdng 3. Hé s tu hap thu alpha va beta déi véi cac mau tro hoa

Hoat d¢ chat

Loai hiéu chinh  Khéi hrong Y Hoat do do dwoc Hé sb
£ x danh dau hay ; x 5
tw hap thu mau (mg) mAu chuin (Bq) trén mau (BQ) tw hap thu
2,34+0,04
Alpha 100 5,41+0,02 2,71+0,04 0,447+0,004
2,25+0,04
0,729+0,007
Beta 100 0,84+0,02 0,725+0,007 0,87+0,01
0,737+0,008

Céac mau hiéu chinh ty hap thy alpha dugc do trong 3 gid va cac mau hiéu chinh
tu hap thu beta dugc do trong 24 gio trén may dém tong alpha/beta phong thap
LB4200. Bang 3 trinh bay céc két qua do cac mau tro hda, theo d6 hé s tu hap thu
alpha va beta twong ung la 0,447+0,004 va 0,87+0,01. i voi cac mau axit hoa, Bang
4 va Hinh 2 trinh hé sb hap thy alpha va beta va cac duong cong lam khép cac gi tri hé
s6 ty hép thu alpha va beta theo céc khdi lwong mau. C6 thé thdy néu cling mét khdi
lwong mau do thi cac mau axit héa hip thu cac tia alpha va beta nhiéu hon cac mau tro

héa.
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Bdng 4. Hé sé tu hdp thu alpha va beta déi véi cac mau axit hoa

Hoat d§ chét danh

Khéi lugng mau m (mg)

Hinh 2a

20 40

60

Loai higu chinh Khéi lwgng diu hay miu Hoat dg do dugc Hg s6
tw hap thu mau (mg) chuin (Bq) trén mau (Bq) tw hap thu
15 9,02+0,09 0,835+0,009
22,6 7,49+0,07 0,694+0,007
44,1 5,50+0,06 0,509+0,006
Alpha 65,8 10,82+0,03 4,47+0,05 0,413+0,005
76,3 4,18+0,05 0,388+0,005
89 3,99+0,05 0,370+0,005
103 3,90+0,05 0,361+0,004
15,6 0,053+0,001 0,047+0,004 0,89+0,08
38,6 0,114+0,003 0,091+0,008 0,80+0,07
Beta 60,8 0,199+0,005 0,149+0,007 0,75+0,04
74,3 0,270+0,007 0,190+0,004 0,70+0,02
84,1 0,360+0,009 0,241+0,007 0,67+0,03
100,6 0,479+0,012 0,316+0,007 0,66+0,02
y =2x10"m? - 0.0046m + 0.9589
y =5x10"m? - 0.0099m + 0.8633 R2=0.992
R =0.9938
0.9 1
08 * 0.9 o
0.7 P 0.8 < :
s 0.6 0.7 — N
05 . 0.6
S 0.5
0 . 04
0.2 0.3
0.1 0-2
0 0.1
0 20 40 60 100 0

80 100

Khéi lugng miu m (mg)

Hinh 2b

Hinh 2. Hé sé ti hdp thy alpha (2a) va beta (2b) theo khéi hrong mau

3.2. Téng hoat dg alpha va beta

Két qua tong hoat do alpha va beta do dugc trong 22 mau rau mudng d4 thu thap
duogc tai TP H6 Chi Minh duoc thé hién trong Bang 5. O phuong phap tro héa tong
hoat d6 alpha c6 gi4 tri trong khoang tir 0,07+0,04 Bq/kg dén 3,48+0,12 Bg/kg va tong
hoat d6 beta co gi4 tri trong khoang tir 25,63+0,21 Bq/kg dén 125,93+0,67 Ba/kg. O
phuong phap axit hoa téng hoat d6 alpha c6 gia tri trong khoang tir 0,230,28 Ba/kg
dén 3,65+0,37 Bg/kg va tong hoat do beta co gia tri trong khoang tir 34,43+0,60 Bg/kg

dén 222 ,4+1,65 Bq/kg.

Céc mau c6 tong hoat d6 phong xa alpha cao twong tng véi mau 7 & xa Xuan Thoéi
Son - H6¢c Mén, mau 13 & phuong Thanh Xuan - Quan 12 va mau 20 ¢ x4 Ngd Ba Giong -
Hoc Mén. Trong khi d6, cdc mau c6 hoat do beta cao twong tng mau sé 5 ¢ xa Xuan Théi
Thuong - Héc M6n, mau s6 6 & xa Xuan Théi Thuong - Hoc M6n va mau sé 7.
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Bdng 5. Tong hoat dé alpha va beta do dwoc tir hai quy trinh 1am mdu

Tro h6a Axit hoa
Mau Toa dp GPS Tong Téng beta Tong Téng beta
alpha alpha
1 10°52'31,0"N|106°39'27,5"E =~ 0,35+0,05  62,35+0,46  0,88+0,16  80,42+0,84
2 10°53'13,2"N|106°40'28,8"E =~ 0,35+0,05  53,39+0,44  0,87+0,19  63,61+0,78
3 10°52'45,9"N|106°39'22,0"E ~ 0,25+0,05  76,30+0,56  1,83+0,23  84,37+0,91
4 10°53'18,0"N|106°40'23,4"E ~ 0,40+0,06  70,7240,55  1,43+0,24  127,20+1,27
5 10°50'50,6"N|106°34'31,5"E =~ 0,94+0,06  111,56+0,77  1,69+0,20 222,40+1,65
6 10°51'36,8"N|106°33'17,6"E ~ 0,74+0,07 112,81+0,62 2,10+0,33  173,26+1,37
7 10°52'35,0"N|106°33'31,2"E 3,48+0,12  125,93+0,67  3,65+0,37 186,59+1,44
8 10°54'34,7"N|106°38'16,1"E =~ 0,07£0,04  25,63+0,21  0,23+0,28  34,43+0,60
9 10°51'25,8"N|106°36'07,4"E ~ 0,41+0,05  33,44+0,22  2,29+0,33  60,33+0,75
10 10°53'08,2"N|106°38'40,5"E ~ 0,56+0,05  53,90+0,34  1,37+0,33  71,63+0,87
11 10°53'08,1"N|106°38'27,1"E ~ 0,96+0,05  38,284+0,24  1,01+0,53  104,59+1,42
12 10°52'35,7"N|106°38'49,7"E ~ 0,80+0,07  63,95+0,40  1,90+0,36  83,35+1,05
13 10°53'37,4"N|106°40'45,5"E ~ 0,13+0,06  39,87+0,26  2,04+0,34  62,30+0,79
14 10°53'49,0"N|106°41'11,1"E =~ 0,30+0,04  53,96+0,35  1,06+0,26  72,10+0,75
15 10°53'12,4"N|106°40'50,6"E =~ 0,21+0,06  52,55+0,34  1,24+0,41  65,38+0,65
16 10°52'51,3"N|106°39'47,3"E ~ 0,30+0,06  59,98+0,38  1,00+0,41  80,55+1,16
17 10°57'43,5"N|106°35'38,9"E ~ 0,73+0,06  57,62+0,38  0,49+0,24  80,18+0,76
18 10°51'17,8"N|106°36'01,6"E ~ 0,68+0,07  37,38+0,27  1,12+0,20  47,69+0,58
19 10°48'47,7"N|106°35'07,1"E =~ 0,54+0,06  65,40+0,40  1,29+0,29  89,65+0,88
20 10°52'08,0"N|106°33'30,0"E 1,87+0,09  51,13+0,36  3,03+0,26  106,14+0,91
21 10°53'32,9"N|106°40'26,5"E ~ 0,42+0,05  52,00+0,35 0,63+0,22  61,02+0,62
22 10°54'17,6"N|106°40'40,5"E =~ 0,51+0,06  49,74+0,32  1,83+0,22  79,41+0,78
Tro hda Axit hoa

Téng hoat do6 alpha (Bg/kg)

- N w

o
ocwUlkFk, oI N Ol wo b

Mau

0123456 7 8 910111213 141516 171819 20 21 22

Hinh 3. Téng hoat dg alpha trong cAc mau rau muéng tir hai phwong phdp tad mau
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Nhin chung, khoang dao dong tong hoat d6 alpha va beta cua cac mau khao sét 1a
kha 16n, cac mau c6 hoat d6 cao phan b khong tap trung khdng mang tinh quy luat.
Khoéng c6 méi twrong quan giita tong hoat d6 alpha va téng hoat do beta nhung c¢6 thé
thay rang tong hoat do beta 1a cao hon rat nhiéu so véi tong hoat do alpha. Pay ciing 1a
dic tinh chung cia cac mau méi trudng nhu: dét, nudce, dong vat, thuc vat... bai sy phd
bién cua cac ddng vi phét beta trong tu nhién.

Hinh 3 va Hinh 4 1a db thi so sanh céc gia tri tong hoat do alpha va tong hoat do
beta ctia cAc mau c6 duogc tir hai phuong phap lam mau. Theo d6, quy trinh tao mau
axit hoa cho két qua téng hoat do alpha tir 1,04 dén 7,32 lan va tong hoat do beta cao
hon tir 1,11 dén 1,99 14n so v&i quy trinh tao mau tro héa. Su khéac nhau trong két qua
do co thé giai thich 1a do nhiét do cua qué trinh cia cac qué trinh 1am mau.

Tro héa Axit héa
50

0
50
0

50

Téng hoat do beta (Bq//kg)

0123456 78 91011121214151617 1819202122
Mau

Hinh 4. Téng hoat dg beta trong c&c mau rau muong tir hai phirong phdp tao mau

O phuong phap tro hoa, nhiét @6 nung mau 450°C cd thé pha v phan 16n céc lién
két hiru co, tao dugc nhitng mau mong tir mau phan tich c6 khdi lugng 16n. Bidu nay
c6 thé cai thién sai s6 théng ké, giam hiéu tng ty hap thu va hiéu tng xuyén am tran tin
hiéu ghi nhan “crosstalk”. Tuy nhién, nhiét 6 cao lam mat kha nhiéu ddng vi phéng xa
caa nhitng nguyén t6 d& bay hoi nhu *°Po hoac #°Pb... Trong khi d6, phuong phap axit
héa str dung phan ng hda hoc dé hiy mau, nhiét do cua ca qua trinh dudi 90°C nén c6
thé cai thién duoc tinh trang thing hoa mot s6 dong vi phéng xa néu trén.
4.  Kétluan

Phuong phap tro hda c6 thé tao ra nhitng mau do mong tir khéi lwong mau phan
tich Ion (khoang 10g) nén sai sé hoat do nho. Hé sb hap thu alpha va beta cia cac mau
tro hoa twong ung 14 0,447+0,004 va 0,87+0,01. Phuong phap axit hda st dung hdn hop
dung dich HNO; dic: H,0, 30% ti I¢ 1:5 hily mau & nhiét o 85°C dén 90°C cho hoat
do alpha va beta dung véi hoat ¢6 thuc caa mau khao sat. Tuy nhién, do lugng mau
phan tich kha it (khoang 5g) nén sai s6 hoat d6 Ion hon so véi sai s6 hoat d6 tinh duoc
tir phuong phép tro hoa. Phuong phép tao mau axit hoa cho két qua tong hoat do alpha
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tir béng dén cao hon ~ 7,32 lan va téng hoat d6 beta cao hon tir 1,11 dén 1,99 lan so Vi
phwong phép tao mau tro héa. Ty vao yéu ciu phéan tich ma lya chon phuong phap t6i
wu. Pé x4c dinh nhanh (trong truong hop khan cap) tong hoat d¢ alpha/beta cua mot
mau thi lya chon phuong phap tro hoa la t01 vu. Néu can sir dung gié tri hoat do dé tinh
suét lidu va danh gia an toan phong xa thi can lya chon phwong phap axit hoa.

Ghi cha: Cong trinh nghién cizu nay dwoc cdp kinh phi tir Dé tai ma s6 C2015-18-06
ciia Pai hoc Quac gia Thanh phé Ho Chi Minh.
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