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TOM TAT

Trong nghién cuu nay, chung toi trinh bay phwong phdp tach uranium trong dung dich
uranium chudn bang nhwa trao déi cation C100 ¢é gid thanh thap. Céc thong sé anh hwong dén
qud trinh tach nhw dp pH, thoi gian chay, nong dé axit riva gidi dwoc khdo sat nham téi wu hod
viéc hcfp phu uranium cua nhwa C100. Voi cac diéu kién da diéu chinh, hiéu sudt qua trinh hdp phu
uranium trén nhwa la khé cao va dao dong trong khodng 97-98%, trong khi do hiéu sudt qud trinh
rira gidi cé thé dat trén 83%.

Tir khoa: tach uranium, hép phu uranium, nhya trao ddi cation C100.
ABSTRACT

1.  Giéi thi¢u:

Trudc day, dé tach uranium cic nha khoa hoc thuong st dung cac chat tich chuyén
dung va dit tién nhu tri-n-octyl phosphine oxide (TOPO) [1] v6i gia thanh thuong mai
khoang 3,6 tri¢u VND cho 100 g [2] hay tri-n-butyl phosphate (TBP) [3] véi gid thanh
khoang 1,39 triéu VND cho 1 lit dung dich [4]... Chi phi d4t d6 1a mot trong nhiing nguyén
nhan din t6i viéc can phai nghién ciru vé cac loai vat liéu méi cho hiéu qua tach uranium
twong dwong nhung gia thanh thap hon.Vi vay viéc ap dung kha ning hip phu cac nguyén
t6 trén bé mat cua nhya da dugc cac nha khoa hoc trén thé gidi quan tAm va nghién ctru
nhd cac vu diém vuot tréi vé kha ning hap phu tot ciing nhu tiét kiém nguyén liéu, gia
thanh thap vao khoang <100 nghin VND cho 1 kg nhya. Nhya anion 1a d6i twong dau tién
duogc chu y véi hang loat cong trinh nghién cru da dugc thuc hién nhu nhya Amberlite
IRA-402 [5], Amberlite IRA-425 [6], Dowex-IX8 [7]...Tir nhitng két qua dat dugc tir nhyra
anion, cac nha nghién ctru da moé rong pham vi cho loai nhya trao ddi ion khéc 1a nhua trao
ddi cation. Tuy nhién, tuy thudc vao tung loai nhya cation khac nhau, tinh chét cua chung
cling nhu diéu kién moi trudng hap phu tir d6 ma c6 su thay doi cho timg loai. Pong thoi,
nguyén to ching ta khao sat ciing 1a mot diém dang luu y boi cac thong sd hap phu cua
nhua ciling thay d6i tiy thudc vao nguyén td d6. Mot s6 phuong phap dé khao sat su bam
clia uranium 1én bé mit nhua trao ddi cation da timg duoc thir nghiém trén thé gii nhu
phuong phap dong ma trong d6 dién hinh 1a nghién ctru cia Kawwassek va cong su [8].
Ho da sir dung phuong phéap bé khudy nhiya AHR cing dung dich uranium nitrat bang may
khudy tir [8] va dat dugc két qua kha tét. Con ddi v6i phuong phép tinh (st dung cot trao
d6i) dugc Bahattacharyya va cong su str dung trong nghién ctru vé viéc tach uranium tir
dung dich thorium bang nhya Dowex 50Wx4 va Dowex 50Wx8 sir dung axit nitric nong
dd trung binh [9].



Trong nghién ctru nay, dé tach uranium chiing t6i sir dung nhua trao ddi cation C100
c6 gia thanh thip thay thé cho cac loai chét tach riéng biét dit tién da dugc nghién ciu
truée d6. Nhua trao doi cation C100 1a mot loai nhya trao ddi cation axit manh, duoc dung
nhiéu trong viéc lam mém nudc hodc loai bo kim loai trong nude. Voi hinh hoc 1a hinh cau
nho c¢o6 kich thudce 0,3-1,2 mm, nén dién tich tiép xuc cua hat nhua véi uranium kha 16n
[11]. Cung véi viée sir dung nhua trao ddi cation mdi, cac thong sé cua qua trinh thi
nghiém ciing dwoc diéu chinh dé xac dinh diéu kién phii hop nhit cho viéc tach uranium
dat hiéu qua t6i wu. Hiéu sudt ciia qué trinh dwoc dénh gia qua hai giai doan 1a qué trinh
1am cho uranium hap phuy 1én nhya va qua trinh rira giai dé thu lai lugng uranium 1én nhura.
Luong uranium dugc xac dinh nhd qua trinh di€n phan uranium 1én cac dia inox va sau dé
duoc do bang hé phd ké alpha.

Sy anh hudng cia cac thong s thi nghiém tac dong 1én sy hap phu uranium cta bé
mit nhya sé& 13 tim diém cta cta bai bao nay. Cac thong sé nhu do pH cua dung dich, nong
d6 axit, tc d chay cua dung dich s& dugc kiém tra va so sanh dé dua ra diéu kién phu hop
cho nhua trao doi cation C100.

2. BO tri thi nghi¢m:
2.1. Bé tri thi nghiém hdp phu uranium trén nhia va riva gidi uranium:

Nhya C100 duoc san xuat bai hing Purolite voi thong sé ki thuat duoc trinh bay &
bang 1. Cot dugc dung la cdt nhya polypropylene c6 dudong kinh trong 1a 1,2 cm va cao 8
cm. Khéi lugng nhya C100 dung cho mot 1an tach 1a 2 g. BS tri ¢ot nhya cho thi nghiém
trao doi cot duwoc miéu ta nhu hinh 1. Sau khi duoc can va cho vao cot (khong nhdi chat),
nhua duoc rira sach nhiéu 1an véi axit hydrochloric ndng d6 2 M va axit nitric nong do 1 M
dé loai bo cin ban hodc nhiém ban (néu co).

Bdng 1. Dac tinh ki thudt cua nhua trao doi cation axit manh C100
Pac tinh ki thuat

Hinh dang Hinh cau mau vang

CAu tric Polystyrene lién két chéo
Gobc ion trao d6i Na"

Kich thuéc hat 0,3-1,2 mm

Do am 44-48 %

Ty trong 850 g/L

Dung luong trao doi 2,0 eq/L

Khoang pH lam viéc 6-10

Nhiét d6 hoat dong <80°C

Dé thyc hién thi nghiém, dau tién mot luong nhd dung dich uranium chuén néng do
~ 2 Bg/mL dugc c6 can va cudi cung dugc hoa voi 5 mL dung dich axit nitric ¢6 d§ pH~2
[8]. Sau d6 cho dung dich nay chay qua cot nhya vé6i tée d6 chay 1a 1 mL/phat. Cubi cung,
uranium dugc rira giai bang 30 mL axit nitric nong d6 2 M.



2.2. Tao mdu do:

Dung dich dién phan bao gdm 1 mL axit nitric 10% va 10 mL ammonium sunphate
ndéng d6 ~ 0,23M (15 g ammonium sunphate pha v6i 500 mL nudc cit) dugc thém vao
dung dich axit nitric chira uranium sau khi da c¢6 can [10]. Dung dich dién phan dugc db
vao binh dién phén c6 cuc duong (anode) 1am bing day platin, cuc 4m (cathode) dugc ndi
v6i dia inox. Qua trinh dién phan dién ra trong 60 phit véi cuong do dong dién 6n dinh &
500 mA [8,10]. Mat cit doc binh dién phan dugc miéu ta nhu hinh 2.
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Hinh 1. Bé tri ¢ét nhwa cho thi nghiém trao doi cot.
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Hinh 2. Mdt cat doc binh dién phan.
2.3. Do phé ciia uranium va tinh hiéu sudt qud trinh:

M3u uranium chuan dugc do bang hé phd ké Alpha Analyst duoc san xuét boi hing
CANBERA. Hé phé ké duogc diéu khién va xir Iy thong qua phan mém Genie-2000. Ung



dung Alpha Acquisition & Analysis 1a phin mém di kém theo hé do, ngoai ra hé do duogc
nbi véi mot may bom chan khong c6 nhiém vy hut chan khong budng do alpha.

Dua vao dir liéu thu duoc tur phé, ta tinh duoc hiéu suét hép phu uranium cua nhya
trao ddi cation C100 va hiéu suét qua trinh rua nhya.

Hoat 6 do mau dugc tinh theo cong thuc (1.1)

Ay = i
t.e (1.1)
Trong d6, Ag (Bq) 14 hoat do do bang hé phd ké alpha, S (s dém) 1a dién tich dinh
pho, t (s) 1a thoi gian do, & (%) 13 hiéu suat ghi cua detector (trong thi nghiém nay & c6 gia
tri 1a 19,90% + 0,71%).
Sai s6 hoat do do dugc tinh theo cong thirc (1.2)

(¢ 2 () 2
on A ) 4(2)
& (1.2)

Véi 0, (Bq) 1a sai s thuc nghiém, o5 (%) 1a sai sb dién tich dinh pho, o, (%) 1a sai
s6 hiéu suét detector.
Hiéu suat ctia qua trinh duoc tinh theo cong thic (1.3)

Hzﬁ

Ay (1.3)
Trong d6, A, (Bq) 1a hoat d¢ ciia nguén chuan.
Sai s6 hiéu sudt ctia qué trinh dugc tinh theo cong thirc (1.4)

(o) ? (¢ ?
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Trong d6 o,,, (%) la sai s6 hoat 4§ ngudn chuén.

3.  Két qua va thao luan:

Anh huong ciia ¢ pH 1én qua trinh hap phu uranium ctia nhya cation C100 dugc thé
hién ¢ hinh 3. Nudc sau khi chay qua cot nhya véi tdc do chay 1 mL/phut s€ dugc cb can
va dién phan. Luong uranium c6 trong nudc thai cang thap ching té lugng uranium dugc
hap phu trén nhya cang cao. Phan trim trung binh uranium bam lai trén nhya theo do
pH=0,8 12 98,20% =+ 0,09%, pH=1,2 14 98,28% + 0,12% va pH=2 13 98,88% = 0,07%. Két
qua ddi véi d6 pH bang 2, nhya cation C100 s& hap phu uranium nhiéu hon so voi d6 pH
bang 1,2 va 0,8. Tuy nhién su chénh léch khong 16n cho thiy nhya cation C100 hap phu t6t
uranium trong khoang pH tir 0,8 dén 2 véi hiéu suat trung binh xap xi 98,46% = 0,09%.
Nguyén nhan cua su thing giang cua cac gia tri co thé dén tir viéc dong nhat pH moi
truong nhua chua duge hoan toan. Hon nita, & pH khac nhau (tc ndng do axit khac nhau)
hé sb phan bd D ctia uranium trén nhya va dung dich mau 13 khac nhau.
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Hinh 3. D6 pH anh hwéng téi kha ndng hdp phy uranium ciia nhwa cation.
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Hinh 4. Nong dé axit anh hieong t6i kha ndng riea gidi uranium cia nhwa cation C100.




Sau qué trinh hap phu uranium, nhya cation C100 duogc rira giai bang axit nitric.
Trong nghién ctru ciia minh, chiing t6i sir dung axit nitric v6i ndng do 1 M va 2 M dé tién
hanh rira giai. Két qua duoc thé hién ¢ hinh 4. Kha nang rira giai t6t uranium trén nhya trao
ddi cation Dowex 50Wx8 va Dowex 50Wx4 cua axit nitric néng do 1 M da duoc chira o
nghién cuu cia Bahattacharyya va cong su [9]. Trong nghién cuu cia tic gia
Bahattacharyya, nhya Dowex 50Wx4 dugc rua giai béng axit nitric néng do 1 M cho hiéu
suét 1én t6i 99,2% + 0,6%, hiéu suat nay co thé coi 1a kha cao ching to kha ning rira giai
uranium cua axit nitric. Nhung khi chung t6i thuc hién rira giai twong tu cho nhya cation
C100 thi hiéu suét trung binh cta qua trinh véi axit nitric nong d6 1 M 1a 76,61% + 2.88%.
Diéu nay ching to axit nitric ndng d6 1 M ¢6 kha nang rira giai uranium trén nhya cation
C100 tuy nhién hiéu sut 1a chwa tot. Chinh vi thé ching t6i quyét dinh ting ndng d6 cua
axit rira giai 1én 2 M dé khao sat. Tuy vy chung t6i chi ting nong do 1én 2 M ma khong
tang 1én 3 M hay 4 M 13 vi mudn giit ndng d6 cua axit & mirc thip nham han ché luong axit
phai st dung cling nhu chi phi ciia qua trinh rira giai, ddng thoi tiét kiém thoi gian nghién
ctru. Sau khi khdo sat, kha nang rira gidi uranium trén nhya cation C100 cua axit nitric
ndng d6 2M 1a 83,16% + 3,46%. Két qua nay cao hon han két qua rira bang axit nitric nng
do 1 M la 76,61% + 2,88%. Nhan théy hiéu suét ria giai uranium trén nhya cation C100
clia axit nitric ndng d6 2 M 1a twong ddi cao, c6 thé chip nhan dugc dong thoi phi hop tiéu
chi vira ting hiéu suét vira han ché chi phi qua trinh tach.
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Hinh 5. Téc dg chay cia axit dnh hwéng t6i kha nang riva gidi uranium ciia nhiea cation
C100.



Ngoai ndng do axit rira giai, tbe d6 chay cua axit qua nhua ciing 1a mot trong nhirng
thong s6 ching t6i quan tAm va tién hanh khao sat. P& danh gia sy anh huéng cua toc do
chay dén kha nang rira giai uranium cua axit, ching t6i cho 30 mL dung dich axit nitric 2
M chay qua cot nhwra v6i tbe d6 chay 1a 0,5 mL/phat, 1 mL/phat va 2 mL/phat va két qua
duoc thé hién ¢ hinh 5. Rira giai uranium véi toc d6 chay 1a 1 mL/phat cho hiéu sut trung
binh 1 83,16% + 4,20% cao hon so véi toc do chay 0,5 mL/phut 1a 61,88% + 3,12% va 2
mL/phut 13 76,92% + 3,88%. Su thing gidng trong két qua thi nghiém cé thé do khi téc do
chay quéa nhanh, lvong uranium hép phu trén bé mit nhua khong kip dugc rira giai boi axit
chay qua, vi thé sau khi ria giai, uranium van con bam trén bé mat nhya. Khi toc do chay
qua cham, hi¢n tuong bat gilr nguoc lai uranium cua nhya c6 thé din ra khién uranium thu
duoc sau rira giai giam di va khong déng déu. Mdi 1an thi nghiém déu chiu mét vai yéu to
tac dong to1 hiéu suét cudi cung, vi vay, tmg véi moi diéu kién thay ddi déu duoc thuc hién
5 1an va sau d6 lay trung binh két qua dé dua ra két luan cudi cing nhim dam bao tinh
théng ké cua nghién ctu.

4. Kétluan:

Do pH cua dung dich c6 anh hudéng manh t61 kha nang hép phu uranium cta nhua
cation C100. Cac két qua cho thay uranium duoc hip phu tét trong dung dich c6 d6 pH
thap, khoang nhé hon 2. Trong khi d6 axit nitric c6 ndong do 2 M cho kha ning ria giai
uranium hiéu qua hon néng d6 1 M trén nhua cation C100, dé)ng thoi toc do chay cta dung
dich rra giai cling c6 anh hudng t6i viée rira giai uranium. Trong cac diéu kién ctia nghién
clru nay, cac két qua nghién ciru cho thdy, & téc d6 chay 1mL/phut viéc rira giai uranium la
tdi wu. Nhu vay, viéc ung dung nhya cation C100 vao vi¢c lam sach céc nguén nudc bi
nhiém phéng xa uranium hay khao sat luong uranium c6 ngudn gc tir nudc ngam.
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ABSTRACT

In this study, we present a method for separating uranium from standard uranium solution
using low-cost cation exchange resin C100. Effects of some parameters on the separating such as
pH, flow rate, acid concentration were investigated to give best conditions for the adsorption of
uranium on the C100 resin. Findings show that the adsorption efficiency of the C100 resin is quite
high and ranges from 97% to 98%, while the efficiency of elution of uranium is over 83%.

Keyword: uranium separation, uranium absorption, C100 cation exchange resin.



