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SUMMARY

PRECONCENTRATION OF RADIUM ISOTOPES IN SEA WATER
USING MANGANESE IMPREGNATED ACRYLIC FIBER

Manganese-impregnated acrylic fiber produced at Dalat Nuclear Research Institute is
able to adsorb radium isotopes in sea water with high efficiency. One gram of this
fiber can collect 100% of radium in 8 liters of sea water and more than 96% of
radium in 10 liters of sea water. This manganese-impregnated acrylic fiber has been

223 224
used to concentrate Ra, Ra,

226 228 .
Ra and ““"Ra in sea water for further

determination of radium isotopes which are tracers for studying resident time and

diffusion coefficient of coastal water.

1. MO PAU

Viée sir dung cac dong vi phong xa 1am
chi thi dé nghién ctru cac qua trinh dién
ra trong moi trudng nhu X6i mon, ria
troi dat bé mit, van chuyen va tich tu
trdm tich, phat tan chat 6 nhiém theo
nudc mit, nude ngam, v.v...dd va dang
dugc tng dung rong rai tai nhiéu quoc
gia trén thé gidi. Trong thoi gian gin
day, céc déng vi radi tu nhién d3 duoc
str dung rat hiéu qua dé nghién ctru thoi
gian luu cta nude bién ven bo, quy dao
van chuyén cia khdi nude bién ven bo,
su pha tron theo chiéu ding va chiéu
ngang clia nudc gan bd véi nude dai
duong, téc d6 bd cdp nudc ngdm vao
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ving bién gin bd, qua trinh pha tron
ciia nudc ngdm voi nude bién, v.v...
(Beek P. van et al.,; Rapaglia J. et al.,
2010; Gu H. et al., 2012).

Tuy theo cach thu gép, nhiéu phuong
phap di duoc dung dé 1am giau so bd
radi cho muc dich phan tich cac dong vi
nay tai phong thi nghi€ém (NT. Ngo va
nnk., 2001; Bourquin et al., 2008). K¥
thuat phan tich méi duoc phat trién gan
day cho phép xac dinh kha nhanh va dé
dang hai ddng vi radi séng ngin dua
trén hé dém anpha trung phung chim
(Moore W.S., 2008). Trong k¥ thuat
nay, cac dong vi radi duoc 1am giau trén
soi acrylic tim mangan va sau d6 **’Ra



va ***Ra duoc phan tich trén hé dém
trung phung cham thong qua cac dong
vi xa khi radon. K¥ thuat lam giau radi
trén soi acrylic da duoc nhiéu tac gia
nudc ngoai nghién ciru, trong doé hi¢u
suat cb dinh radi trén soi mangan lén t&i
100% (Moore et al., 1985).

Trong cong trinh nay, ching tdi cong b
két qua nghién ctru ché tao soi mangan
tur cac loai sgi acrylic thuong mai trén
thi truong dé lam giau radi trong nudc
bién, phuc vu muc tiéu nghién curu thoi
gian lru ctia nude bién ven bo dung cac
ddng vi phong xa radi lam chi thi.

2. THIET BI, DUNG CU VA HOA
CHAT

2.1. Thiét bj va dung cu

+ Thiét bi:

- Hé phd ké gamma phong thap: Dung
detecto ban dan HPGe30/19; do phan
giai 1,87 keV tai 1332,5 keV cua ®°Co;
hiéu suat tuong ddi 30%; phong tich
phan (100 keV =+ 2000 keV) la 1,86
xung/giay.

- H¢ do anpha trung phung cham: Pugc
ché tao tai Vién Nghién ctru hat nhan;
dau do nhay o dung chit nhip nhay
ZnS(Ag); thé tich budng do 1,6 lit; éng
nhan quang loai R877 ciia Hamamatsu;
hiéu suat ghi 25%.

- Bom dinh luvgng: Loai Masterflex I/P
cia Cole-Parmer; téc do bom diéu
chinh dugc trong dii tir 0,4 L/phat dén
17 L/pht.

- Ta sdy: Model DHG-9101, Trung
Qudc; dii nhiét do 50 — 200°C (+ 1°C).

- Bé w1 nhiét: Hing SHEL LAB — USA,
hoat dong tur nhiét do moi truong dén
100°C (= 1°C)

- Céan phan tich: Can 5 s& Model
DV215CD cua OHAUS - USA (do
chinh xac 0,01 mg).

+ Dung cu:

- Cbc thuy tinh, pipet, micropipet cac
loai cia Cong hoa lién bang Puc
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- Binh dinh nmurc¢ 50 mL, 100mL cua
Trung Qudc

- Catridge chira soi acrylic tim mangan
dioxit: Puong kinh 3,5cm, dai 30cm;
chtra dugc 50g soi.

2.2. Héa chat

- Dung dich chuidn '¥Ba co hoat d6
riéng la 44,879 Bg/g cua ANSTO,
Autralia.

- KMnOj, tinh thé loai P.A. cua hang
Merck; Tir mubi nay s& diéu ché dung
dich KMnQO4 0.3M.

- Soi acrylic duoc cung cap boi cong ty
Alibaba, 13 san pham cta Thd Nhi Ky.
3. THUC NGHIEM

3.1. Piéu ché s¢i acrylic tim mangan
dioxit

Budce 1: Ngam 50 g soi acrylic trong 1
L dung dich 0,3M KMnOy trong 12 h ¢
nhiét do khoang 50 - 80°C trong bé u
nhié¢t. KMnO4 oxy hoa cic phan tuo
acrylic va tao thanh MnO, gin 1én bé
miat soi acrylic. Van dé can luu y 1a
trong qua trinh phan tng, nhiét d6 trong
bé 0 nhiét s& ting do phan tng sinh
nhiét; do vay can theo ddi va diéu chinh
nhiét d0 phan ung sao cho nhiét do
trong dung dich khong vuot qué 80°C.
Soi acrylic chuyen dan sang mau cam
va cudi cung chuyén thanh mau den cta
MH02

Budc 2: Sgi sau khi nhuém duoc lay ra,
rira sach bang nudc cit, lic nhe dé loai
bd KMnO,4 du va phan MnO, chua dugc
lién két chat ch& 1én soi.

Budc 3: Siy soi khd hoan toan & 50°C
trong 48 gio.

3.2. Khao sat kha ning hip phu radi
dung chit danh diu *Ba

Do radi va bari c6 tinh chit héa hoc
tuong ty nhau, dung dich chuén '**Ba
duoc su dung lam chiat danh dau dé
khao sat kha ning hdp phu cua soi tai
diéu kién phong thi nghiém. Cach tién
hanh nhu sau:



- Pha m¢t luong dung dich chuén '**Ba
c6 hoat do riéng 44,879 Bq/g vao 1,17
L nuéc bién (nudc bién vung Ninh
Thuan); khudy déu va doi qua 2g soi
acrylic nhudm mangan dioxit & trén
(Soi mangan); himg phan dung dich
chay qua soi theo thoi gian, trong do
ntra dau 0,585 L va ntra sau 0,585 L
(Thé tich nay bang thé tich hop hinh
giéng - Marinelli Beaker - dung trong
do phd gamma).

- Lan luot x4c dinh hoat do 33Ba trong
hai phan doan bing phwong phap do
phé gamma trén hé phd ké gamma
phong thip. Tir két qua thu nhan trén
phd s& tinh dugc lugng **Ba bi hip phu
trén sQ1 mangan.

- Tiép tuc lap lai 2 buodc trén cho dén
khi phat hién dugc '’Ba trong dung
dich chay qua s¢i mangan.

Trong thi nghi€ém nay 0,22 g dung dich
chuin '*Ba duoc dung dé danh diu
trong 9 dot dau vdi tong cong 18 miu
phan tich (ky hiéu L1 dén L18) va 0,44
g dung dich chuin '*Ba duoc dwa vao
trong 9 dot sau cung voi tong cong 18
mAu phan tich (ky hiéu L19 dén L36).
3.3. Khao sat kha ning hip phu radi
trong nuwéc bién

Nhdi 35 g soi mangan vao cartridge dai
30 cm, duong kinh 3,5 cm, c6 van khoa
kin 2 dau dé nhét radon (Hinh 1). Bom

300 L nudc bién qua cartridge thir nhat
voi Iuu luong khoang 2 - 3 L/phat. Sau
d6, dung nudc bién da qua cartridge thi
nhat dé bom tiép qua cartridge thtr hai
voi luu lugng nhu trén. Khéa van hai
dau cartridge dé nhét radon, sau do tién
hanh phan tich **Ra va ***Ra d6i voi 2
cartridge thu dugc bﬁng cach do hoat do
phong xa cua hai déng vi ndy trén hé
anpha trung phung cham.

Hinh 1. Cartidge nhoi soi acrylic tam
mangan dioxit

4. KET QUA VA THAO LUAN

4.1. Kha ning hap phu mangan dioxit
trén s¢i acrylic (s¢i mangan)

Khéi luong soi acrylic trude va sau khi
tdm mangan dioxit dugc dua ra trong
Bang 1. Soi sau khi duoc gan cac phan
tir MnO, tang khoang 30% so voi khdi
luong ban dau.

Bdng 1. Liong MnO, hdp phu Ién soi acrylic

STT Khbi l}rqng soiban | Khdi qung soi acrylic sau Khbi lugng MnO, Tyl¢ .
dau (gam) khi nhudm (gam) (gam) (%) (Mpymoz/1 gam soi)
1 49,50 63,88 14,38 29 0,29
2 50,00 65,54 15,54 31 0,31
50,00 65,16 15,16 30 0,30

4.2. Kha ning hip phu radi trén soi
mangan

Két qua khao sat hiéu suat hip phu radi
ciia soi mangan khi dung chit chi thi
3Ba dugc dua ra trong Bang 2; trong

d6 hiéu suét hz?ip phu cua soi dugc xac
dinh dua trén hoat do 133Ba trong dung
dich chay qua soi.

Bdng 2. Hiéu sudt hap phu radi ciia 2 g soi mangan ding *>Ba lam chat chi thi




Hoat d6 Thé tich T(;)Anlgggh oat Iihe;uA Hoat d6 Thé tich T()Anlgggh oat Iihe;uA
133 . 0 “"Ba |suathap 133 . do "Ba |suat hap
KH mau B’a tr?? g| doi qu31 - ich luy |phucua K:H B’a tr?? g| doi qu31 - ich liy | phu cua
nudc bién s01 trén soi soi mau | nudc bién s01 trén soi soi
(Bq/L) (lit) (Bq) (%) (Bq/L) (lit) (Bq) (%)

L1 8,4 0,585 4,937 100 L19 16,9 11,115 | 98,739 100
L2 8,4 1,170 9,874 100 L20 16,9 11,700 | 108,612 100
L3 8,4 1,755 14,811 100 L21 16,9 12,285 | 118,485 100
L4 8,4 2,340 19,748 100 L22 16,9 12,870 | 128,358 100
L5 8,4 2,925 24,685 100 L23 16,9 13,455 | 138,231 100
L6 8,4 3,510 29,622 100 L24 16,9 14,040 | 148,104 100
L7 8,4 4,095 34,559 100 L25 16,9 14,625 | 157,977 100
L8 8,4 4,680 39,496 100 L26 16,9 15,210 | 167,85 100
L9 8,4 5,265 44,433 100 L27 16,9 15,795 | 177,723 100
L10 8,4 5,850 49,37 100 L28 16,9 16,380 | 187,572 99,8
L11 8,4 6,435 54,307 100 L29 16,9 16,965 | 197,406 99,6
L12 8,4 7,020 59,244 100 L30 16,9 17,550 | 207,201 99,2
L13 8,4 7,605 64,181 100 L31 16,9 18,135 | 216,948 98,7
L14 8,4 8,190 69,118 100 L32 16,9 18,720 | 226,762 98,5
L15 8,4 8,775 74,055 100 L33 16,9 19,305 | 236,370 98,2
L16 8,4 9,360 78,992 100 L34 16,9 19,890 | 246,007 97,6
L17 8,4 9,945 83,929 100 L35 16,9 20,475 | 255,469 95,8
L18 8,4 10,530 | 88,866 100 L36 16,9 21,060 | 264,711 93,6

Két qua khao st cho thiy khi doi 15,8 lit

nude bién (dung '*Ba lam chi thi danh S -

diu) qua 2 g soi acrylic tim mangan, thi E

khong phat hién duoc **Ba trong thanh iy

phan nudc chay qua soi (Gi6i han phat ]

hién cua thiét bi do LOD = 0,07 Bq). Khi 5

tiép tuc doi nudc bién qua 2 g soi thi bat 2 , , ,

diu phat hién duoc vét cua *’Ba trong £ 0 10 20 30

phan nudce qua soi va luong '*Ba qua soi
ngdy cang tang theo thé tich nudc doi qua.
Nhu vay, 2 g soi acrylic tim mangan co
kha ning bat giir radi trong 16 lit nuédc
bién v6i hiéu suat dat gan nhu 100%
(Bang 2 va Hinh 2).
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Thé tich nwéc bién qua soi (lit)

Hinh 2. Hiéu sudt hdap phu ciia 2 g
soi mangan theo thé tich nudc bién
va theo hoat @6 '*’Ba
Vi hoat d6 cac déng vi radi trong nudc
bién nam trong khoang 0,05 — 0,5 Bq
trong 100 lit va gidi han phat hién cua
hé do dbi voi ***Ra 1a 0,002 Bq va ***Ra
14 0,02 Bq, c6 thé sir dung khoang 35 —
40 g soi mangan dé hip phu radi trong
300 lit nudc bién 1a du dé xac dinh hai

ddng vi nay.

Két qua khao sat tai hién truong ving
bién Ninh Thuan khi cho 300 lit nuéc
bién lan luot chay qua cartridge 1 va
cartridge 2 chtra 35 g soi mangan dugc



dua ra trong Bang 3. Két qua cho thiy
hau nhu khong c6 radi trong soi
mangan chira trong cartridge tha 2;
churng to soi mangan trong cartridge thir
nhit hap phu gin nhu 100% radi c6
trong 300 lit nudc blen Diéu nay cling
cho thiy, cac nguyén tb trong nudc bién
khong anh hudng téi qua trinh hap phu
cua Ra trén sgi mangan.

Bdng 3. Hoat dé phéng xa **’Ra va
*2“Ra hdp phu trén soi mangan ciia 2
cartridge

Ky hiéu 23Ra 229Ra
(mBq) (mBq)
Cartridge 1 15 337
Cartridge2 | <LOD=2 | <LOD=
mBq 20 mBq
5. KET LUAN

So1 acrylic nhu¢m mangan diéu ché tai
Phong thi nghiém nghién ciu moi
truong, Vién Nghién ctru hat nhan c6
kha ning hap phu radi trong nuéc bién
v6i hiéu suét cao, dat 100% dbi v6i thé
tich 8 L/1g soi va hiéu suat hip phu Ra
> 96% i véi thé tich 10 L/1g soi. Véi
hiéu suat thu hdi nay, cac dong vi radi
trong nudc bién co thé duoc lam gidu
trén soi mangan dé phan tich trén hé do
anpha trung phung cham hoéc trén phé
ké gamma phong thip. So voi phuong
phap ddng két tua, phuong phap nay to
ra rat hiéu qua va thuan loi cho viéc thu
g6p miu tai hién truong. MAu sau khi
thu gop c6 thé dugc do trén hé do anpha
trung phung cham dé xac dinh ngay cac
ddng vi radi séng ngan 23Ra vi Ra.
Sau d6, soi mangan dé dang xu 1y tai
phong thi nghiém dé xac dinh ***Ra va
*2Ra trén hé phd ké gamma phong
thip. S6 liu vé cac ddong vi radi thu
dugc bing cach nay co6 thé duoc st
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dung dé xac dinh hé s6 khuéch tan va
thoi gian luu cia khdi nude bién ven
bo.
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