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SUMMARY

THE METHOD FOR DETERMINATION OF >*'Am
ACTIVITY IN CORAL SAMPLES

The method described here is used to determine **'Am activity in the Coral samples.
The principles of the method are:

- The sample is dissolved in a mixture of concentration HNO; and HCI acid with the
ratio of 1: 3.

- Um is co-precipitated in oxalate form, **Am tracer is used to determine
radiochemical separation recovery.

- 4m is separated from other isotopes by iron hydroxide precipitate, followed by
anion DOWEX 1x8 resin in SN HNO; and 10N HCI solution respectively; and finally,
2 gm is absorbed on DOWEX 1x4 resin in (IN HNO; + CH;0H 93%) solution; elute
I 4m by (1.5N HCI + 86% CH;0H) solution.

- 4m is deposited on stainless steel plate by using electrodeposition technique in
0.3 M Na;SO, solution for 1 hour at 1.2 A, and then measuring on alpha spectrometer
with a twin energy peaks of 5.49 MeV (84.5%) and 5.44 MeV (13.2%,) with the modest
counting period about 200,000 s — 300,000 s.

The chemical recovery about 65% and detection limit about 0.0004 Bq/kg. Some
typical results on the **' Am activity in Coral samples affirm the possibility as well as
the accuracy of the method.
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1. MO PAU truong truc tiép theo roi ling, ma con
'Am 1a ddng vi phong xa nhan tao c6 gian tiép boi **'Pu trong khoang thoi gian
chu ky ban ra 432,6 nam, duogc tao ra bdi gan 1 thé ky qua. Phuong phap duoc mo
phan i bé ta caa **'Pu (T, 13,2 nam), ta & day dung dé xac dinh hoat do cua
boi vay, khong chi dugc dua vao moi ! Am trong San ho [1].
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Phuong phéap xac dinh **' Am trong mau
san ho dugce thiét 1ap dua trén nguyén
tic cac phuong phap xac dinh M Am
trong mau moi truong (dat, trAm tich,
sinh vat) cia mot s6 phong thi nghiém
trén thé gigi. Tuy nhién, cac phuong
phap nay dugc ap dung véi luong mau
phan tich nho (t6i da khoang 50 g), co
ham lwgng Can xi thip. Pé xac dinh
duoc T Am trong san ho, khéi luong
mAu can phén tich 1én dén khoang 200
g. Vi vdy, phuong phap pha miu dé
phan hily mau hoan toan va loai bé mot
lugng 16n Ca trong mau san ho da duoc
tap trung nghién ctru. Tur két qua nghién
ctru, phuong phap xac dinh **' Am trong
mAu san hod da duoc thiét 1ap. Kha ning
st dung cua phuong phap dugc danh
gia qua viéc phan tich mau chuan qudc
té, mau thuc. Viéc ap dung phuong
phap phan tich 241 Am trong san ho da
cung cap thong tin dau tién vé ham
lwong **'Am trong miu san ho & Viét
Nam. Cac két qua ciing dong gop thich
hop vao bd sb liéu nén phong xa moi
truong Viét Nam, lam co s& cho viéc
danh gia kha ning xdm nhap bd sung
ctia ddng vi ndy vao méi truong do cac
hoat dong trong tuong lai.

2. PHUONG PHAP THUC NGHIEM
2.1. Thu gop va xir Iy miu

Hai loai san ho (san hé Lua va san ho
Hong) sinh séng tai ven bién (Vi do:
11°39°N, Kinh do: 109°10’E, & d¢ sau
10-12 m) thudc xa Vinh Hai, huyén
Ninh Hai, tinh Ninh Thuan duogc chon
dé nghién ctru. Mau sau khi 13y duoc
rira sach bang nudc cit, dé kho trong
khong khi, sau d6 nghién min qua ray
cd Ilmm.

2.2. Lwa chon dong vi danh diu

P Am 12 mot dong vi phat alpha dugc
ding voi vai tro cta chat danh dau, vira
dé xac dinh hi¢u suit tach hoa cta
*Am trong miu. **Am phat 2 mic
nang luong alpha 1a 5,28 MeV, 86,7%

34

va 5,23 MeV, 11,5%. Tuy nhién, **' Am
cling phat 2 mac nang lugng 1a 5,49
MeV, 84,5% va 5,44 MeV, 13,2%; 2
mirc ning lwong nay kha gan véi mirc
ning luong cia *“Am. Vi vay, dé giai
quyét vin dé nay ta st dung loai
detector c6 kha niang phan giai cao, diéu
ndy rit quan trong vi thuong hoat do
chat danh dau dua vao thuong 16n hon
nhiéu so v&i hoat do déng vi cAn xac
dinh hién dién trong mau va kha ning
duéi ving phd **Am c6 thé trum 1én
phan phd cua **' Am gay ra sai sb [1, 2].
2.3. Thu tuc phan tich

2.3.1. Thiét bi, dung cu va hod chit
2.3.1.1. Thiét biva dung cu

- Hé phd ké alpha (detecto hang rao mit
Si, dién tich hoat 900 mmz, hiéu suét
ghi 20%).

- Thiét bi dién phan: Dung bd nin dong
1 chiéu.

- Can phan tich.

- Cac loai dung cu thuy tinh: Céc, binh
dinh mirc, pipet, phéu loc ...

- Cot trao doi ion: COt bang thuy tinh
thach anh, duong kinh 10 cm, chiéu dai
30 cm.

- Bé dién phan: Bé duoc lam b?mg nhua
polyethylene, thé tich 50 ml.

- Pia dién phan: Pia duoc lam bang
thép khong ri, duong kinh 24,5mm, bé
day I'mm.

- Bién cuc Platin: Dung day Platin c6
duong kinh Imm.

- Bép dién cach cat.

2.3.1.2. Hod chat

- Dung dich phéng xa chudn **Am

- Axit HCI dam dac, axit HNOs; dam
dac

- Axit H,SO4 dam dac, axit HSO4 1%

- Axit HCI 10N, axit HNO; 8N

- NaNO,

- (NH4),C,04

- Dung dich Fe’" 100mg/ml

- Dung dich NH4OH dam dac

- Dung dich Na,SO4 0,3M



- Chi thi Thymol blue 0,1% trong con

- Nhua trao d6i ion Dowex 1x8 (100-
200 mesh) dang CI

- Nhya trao d6i ion Dowex 1x4 (50-100
mesh) dang CI

- Dung dich hdon hop HNO; IN +
CH;0H 93%

- Dung dich hén hop HCI 0,IN +
NH4SCN 0,5 N + CH;0H 80%

- Dung dich hdn hop HC11,5 N +
CH;0H 86%

2.3.2. Quy trinh tich va xdc dinh **' Am
2.3.2.1. Phdn hity mau

- Can 200 g mau cho vao khay nung va
tro hoa ¢ nhiét 36 550°C khoang 12 gio.
- MAu sau khi ngudi, ldm w6t miu bang
nudc cat, sau d6 thém vao mau dung
dich chuin phoéng xa chuén **Am hoat
do 48,9 mBq.

- Thém vao mau 300 ml hdn hop dung
dich HNOs va HCIl dam dac, véi ty 1€
1:3. Pay nép kinh dong hd. Pun s6i mau
trong 2 gid. Sau d6 lam bay hoi mau
dén can.

- Tiép tuc thém vao miu 300 ml hén
hop dung dich HNOs; va HCI dam dac
v6i ty 16 1:3. Pay ndp kinh ddng ho.
Pun s6i mau trong 2 gid. Sau dé lam
bay hoi mau dén can.

- Thém vao mau 200 ml dung dich
HNO; dam dic, 1g NaNO,. Pay nip
kinh dong hd. Pun s6i mau trong 1 gio.
- Pé ngudi, loc miu qua phin c6 kich
thude 16 3,0pm.

2.3.2.2. Tach lam sach 2 gm

- Thém vao dung dich loc duogc thuc
hién & phan 3.2.1 mot lwgng 50 g
(NH4),C>04. Pun nhe miu dé tan hét
(NH4),C>04. Chinh pH dung dich mau
1én ~ 2 bang dung dich NH,OH.

- Pé lang taa, sau d6 1y tAm; Gan phan
nudce ra khoi taa.

- Hoa tan tia bang 200 ml HNO; dam
dac.

- Pun s6i mau trong 2 gio.

- Pé ngudi miu, thém vao miu lml
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dung dich Fe**, 500 ml nudc cét.

- Chinh pH dung dich miu 1én ~ 8 bang
dung dich NH,OH.

- Pé lang taa, sau d6 ly tAm; Gan phan
nuoc ra khoi tua.

- Hoa tan tua bang 20 ml HNO; dam
dac.

- Thém vao miu 500 ml nude cit.

- Chinh pH dung dich miu 1én ~ 8 bang
dung dich NH,OH.

- Pé ling taa, sau d6 ly tAm; Gan phan
nuoc ra khoi tua.

- Hoa tan tua bang 20 ml HNO; dam
dic. Sau d6 lam bay hoi mau dén can.

- Hoa tan miu bang 100 ml HNO; 8N.

- Ddi mau qua cot nhya trao doi ion da
chuan bi & diéu kién HNO; 8N véi tdc
do dong 1ml/phut.

- Rira cot bang 50 ml HNOj; 8N.

- Liy dung dich qua cot va dung dich rira.

- Bay hoi dung dich qua c6t va dung
dich rira dén can.

- Thém vao mau 3 ml HCI dém dic.

- Bay hoi mau dén can (ldp lai budc nay
3 lan).

- Thém vao mau 100 ml HCI 10N.

- Pun s6i mu, sau d6 dé nguoi.

- D6i mau qua cdt trao ddi anion Dowex
1x8 da chuén bj & diéu kién HCI 10N.
Rira cot bang 50ml HCI 10N.

- Lay dung dich qua cot va dung dich
rua.

- Bay hoi dung dich dén can.

- Thém vao mau 3 ml HNO; dém dic.

- Bay hoi mau dén can (ldp lai budc nay
3 lan).

- Tan mAu bang 2 ml HNO; dam dic va
24 ml CH;0H.

- D6i mau qua cdt trao ddi anion Dowex
1x4 dd chuan bj & diéu kién (HNO; IN
+ CH30H 93%)

- Rira cot bang 20 ml (HNO; IN +
CH;0H 93%).

- Rura cot bang 50 ml (HCI 0,IN +
NH4SCN 0,5 N + CH30H 80%).

- Rira cot bang 20 ml (HNO; IN +



CH;0H 93%).

- Giai hdp Am trén cot bang 50 ml (HCI
1,5 N + CH3;0H 86%).

- Bay hoi dung dich giai hip dén can.
2.3.2.3. Pién phin**' Am

- Thém vao mau da bay hoi can duoc
thuc hién & phén 3.2.2 mét luong 3ml
axit HNO3; dam dac, sau d6 lam bay hoi
mAau dén can (lap lai budc nay 3 lan).

- Thém vao mau 3ml axit HNO; dam
dac va Iml dung dich Na,SO4 0,3M.
Lam bay hoi miu dén kho.

- Thém vao mau 300 pl axit H,SO,4 dam
dic, dun néng miu dén khi xuit hién
khoi tring.

- Hoa tan miu bing 4 ml nudce cét.

- Thém 3 giot chi thi thymol blue.

- Thém tung giot NH4OH vura thém vira
lic nhe cho dén khi mau hong cua chi
thi Thymol blue chuyén sang mau vang.
- Thém timg giot axit H2SO4 1% vira thém
vira lic nhe cho dén khi mau vang cua
dung dich chuyén lai mau hong nhat.

- Chuyén dung dich miu vao bé dién
phan di dugc chuan bi sin. Trang coc
bang 5 ml axit H,SO4 1%. Dung dich
sau khi trang duoc don vé6i dung dich
mAau dé dién phan.

- Lép dién cuc Platin vao bé dién phan,
ndi 2 cuc véi nguén dién 1 chiéu. Tién
hanh di¢n phan & cuong do dong 1,2 A
trong 1 gio.

- Thém 1ml NH,OH vao dung dich mau
dang dién phan, gitt 1 phut.

- Ngét dong dién, thdo dién cuc Platin
khoi bé, d6 dung dich dién phén di, ria
bé bang nudc cat, sau d6 liy dia dién
phan ra ngoai.

- Rira dia dién phan bang nudc cat, sau
d6 bang con.

- B6t néng dia trén bép dién trong 1
phut.

2.3.2.4. Bo madu va tinh toan hoat d
24140

- Mau sau khi dién phan trén dia thép
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khong ri dugc thuc hién ¢ phﬁn 3.2.3 duoc

chuyén vao do trén hé phd ké alpha trong

khoang 200.000 — 300.000 giay.

Hoat d¢ riéng ciia **' Am (Bq/kg) duoc
tinh theo cong thuc [2, 3]:

A=A, L

N.M,
Trong do:
Am: hoat do cua **' Am trong mau phan
tich, Bg/kg.
A.: Hoat d0 cua déng vi danh dau
(**Am), Bq.
Nom: s6 dém hat o tai dinh quan tam cua
ddng vi phan tich **'Am.
N.: s6 dém hat o tai dinh quan tam cua
ddng vi danh dau **Am.
Mp: khdi lwong mau phan tich, kg.
Tinh sai so:
Khi sai s6 khdi luong miu khong dang
ké so voi cac ngudn sai s khac, thi sai
s6 clia mau phan tich hay d6 khong dam
bao cia két qua phan tich duoc tinh

theo cong thuec:
2 - 2 - 2
+ N, + A,
N, A,

o
N,
GAm - Am \/[ NC
. A A o241
O4m - Sai s0 hoat do ciia “" Am

Trong do:

Ovm - Sai s6 s6 dém tai dinh nang luong
cua **'Am

ove - Sai s sb dém tai dinh nang luong
cua **Am

O4c - Sai sb hoat do 283 Am danh diu vao
mau

3. KET QUA VA THAO LUAN

3.1. Hiéu suét tach héa cia phuong
phap

Hiéu suét tach hoéa cta phuong phéap
duoc xac dinh qua hoat do chuén **Am
dua vao miu phan tich. Hiéu suét tach
Am trong mau san hd duoc trinh bay
trong Bang 1.



Bang 1. Hiéu sudt tdch Am trong mdu san hé

Tén mau | Hoat d6 chuin Thc‘yi~gian do | So de::m Hiéu suat | Hiéu suat Hiéu suat tach hoéa
* Am (Bq) mau (s) chuan | ghi DET. |tich héa (%)| trung binh (%, SD)
San ho 0,0489 331.157 | 2.074 0,20 64,04
Hong
San ho Lua 0,0489 331.140 2.109 0,20 65,12 65,56+1,79
Chuan-
LAEA 385 0,0489 234.803 1.550 0,20 67,53

3.2. Gi6i han phat hién cia phuong
phap phan tich

Gi61 han phat hién ctia mot déng vi bat
ky (LOD) bing phd ké alpha phy thudc
vao phong cua hé do, thoi gian do mau,
khdi lwong mau phén tich va hiéu sut
tach hoa. D6i vai cac detector ghi alpha
phong thdp, giéi han phat hién duoc
tinh theo cong thirc sau (Lochamy,

1981) [2, 3]:
2+2\/§-k-0b

LOD:k

Trong do:

- t 1a thoi gian dém phong va miu (duoc
coi la nhu nhau)

- op la d0 1éch chuan cua tbc do dém
phong

- k 1a hé sb tin cdy mot phia, bang 1.65
v6i 95% phép do s& ¢6 s6 dém 16n hon
gi61 han phat hién cta hé

- ¢ 1a hiéu suét detector

- 1a hiéu suét hoa hoc cua qua trinh xir
1y mau

_ mla khdi lwong miu phan tich, kg

DPbi voi phuong phap xac dinh 1 Am
trong mau san ho da dugc thiét lap
(khéi Iwong miu phan tich khoang 190
g, thoi gian do khoang 200.000 gidy,

hiéu suat tach hoa khoang 65%), gidi
han phat hién **'Am cta phuong phap
la 0,0004 Bg/kg tuoi.

3.3. Panh gia d¢ chinh xac caa cac
phwong phap da xac lap

Viéc danh gia do chinh xac cia phuong
phap dugc thuc hién béng cach phan
tich mau chuan qudc té, phan tich mau
lap dwoc mi hoéa. Mau chuan quoc té
dugc sir dung dé phan tich 1a mau chuin
IAEA-385. Thong tin vé mau chuin
dugc trinh bay trong Bang 2. Két qua
phan tich miu chuan dwgc trinh bay
trong Bang 3. Két qua phan tich lap
mAu chuin duogc trinh bay trong Bang 4.
Phd phén tich miu tring duoc trinh bay
trong Hinh 1; phd phan tich mau chuin
IAEA-385 dugc trinh bay trong Hinh 2.
Tir Bang 3 cho thdy gia trj trung binh
ctia két qua phan tich ndm trong khoang
gia tri chip nhan cia miu chudn. Vi
vay, d6 dung cua két qua phan tich
duoc chép nhan.

Tir Bang 4 cho thdy & khoang nong do
ppb, hé s6 bién thién (CV%) tdi da chép
nhan la 30%, nhu vay phuong phép
phan tich c6 do lap dat yéu cau.

Bdng 2. Théng tin mau chudn IAEA-385

Tén mau Ddng vi Ngay phe Don vi Gid tri phé Khodng gid tri
chuan chuan chap nhan
IAEA-385 Am-241 01-01-1996 Bq/kg 3,84 3,78 —4,01
Bdng 3. Két quad phan tich dong vi **' Am trong mdu chudn IAEA- 385
A x A . . Gia tri phé Khoang gia tri e A
Tén mau Dong vi Don vi chun* ch ép nhin* Gia tri phan tich
IAEA-385 Am-241 Bq/kg 3,71 3,653,838 3,87+0,14
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* Gid trj phé chuan dugc hiéu chinh dén ngay 01/09/2016

Bdng 4. Két qua phan tich ldp mdu chuan IAEA-385

Tén mau | Pong vi Hoat do Hoat do Hoat do Hoat do Ham bo léch | HEé so bién
mau mau mau mau luong |chuan (SD)| thién
(Ba/kg) | (Ba’kg) | (Bakg) | (Bgkg) | (ppb) (CV%)
L1 L2 L2 TB
IAEA-
385 Am-241 3,98 3,71 3,91 3,87 0,0003 | 0,000001 | 3,62<30
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Hinh 1. Phé **' Am trong mdu tring

Hinh 2. Phé **' Am trong mdu chudn
IAEA-385

3.4. Két qua phan tich hoat dé **'Am
trong méu san hé bién Ninh Thuin
Két qua phan tich hoat do **'Am trong
mau san hd (ky hiéu SH) ving bién
Ninh Thuan dugc trinh bay trong Bang
5. Phé phan tich cic mau san hd dugc
trinh bay trong Hinh 3 va 4.

Bdng 5. Két qua phan tich hoat d3 **' Am trong mau san hé vimg bién Ninh Thudn

Khbi Hoat d6 .
Tén miu lwong gguén Sb def:m d%?n Hoat d6 maiu Hoat ¢6 mau trung
mau tuoi Am chuan miu (Bg/kg tuoi) binh (Bq/kg tuoi)
(2) (Bq)
SH Lua-1 190,20 0,0489 1008 21 0,005440,0012
SH Lua-2 188,64 0,0489 1579 32 0,0053+0,0009 0,0053+0,0010
SH Lua-3 191,76 0,0489 2109 42 0,0051+0,0008
SH Hong-1 187,02 0,0489 965 24 0,0065+0,0013
SH Hong-2 188,24 0,0489 1514 33 0,0057+0,0010 0,0066+0,0010
SH Hong-3 189,46 0,0489 2074 60 0,0075+0,0010
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Hinh 3. Phé **' Am trong mdu san hé
Hong vung Ninh Thudn
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Hinh 4. Phé **' Am trong mdu san hé
Lua viung Ninh Thugn

4. KET LUAN

Phuong phap xac dinh **'Am trong
mau San hé dugc thiét 1ap, dat hiéu
sudt tach c¢d 65%, cho phép xac dinh
'Am ¢ muc hoat do thip c¢& 0,0004
Bg/kg.

Mot sb s6 lidu vé T Am trong 02 loai
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San hd thu gop tai vang bién thudc xa
Vinh Hai, tinh Ninh Thuan minh hoa
khang dinh vé kha ning ciing nhu vé do
chinh x4c cua phuong phap.

Phuong phap c6 thé ap dung dé thu
nhan murc hién hiru cua T Am trong cac
loai San ho & Viét Nam, tao co s& dir
libu dé danh gia tic dong moi trudong
cua viéc ing dung nang luong hat nhan
phuc vu phat trién kinh té x3 hoi cua
Pit nudc.
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