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Nghién ctru diéu kién tach va thu hdi urani trong nudc thai
cua qua trinh thuy luyén quang dat hiém Vi¢t Nam bang
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Tém tit: Qué trinh thiy luyén dat hiém bang phuong phap axit thuong kém theo urani ¢ céc
dang khac nhau tity theo pH va nong do céc anion c6 trong dung dich. Nudc thi ciia qué trinh
thily luyén dat hiém ludn chira lugng vét urani, c& khoang 2 - 20mg/l. Cic phuong phép xir 1y
héa 1y théng thuong c6 thé 1am sach dung dich nudc thai nhung khong xir 1y duge bun thai
phéng xa tir qua trinh xir Iy nudc thai. Dé nghién ctru tich urani, chiing toi sir dung nhya anion
manh DOWEX A550 & céc diéu kién pH, thoi gian, ndng d6 ion sunphat. Qud trinh giai hap
dugc nghién ciru st dung nhiéu tdc nhin khic nhau nhu NaCl, H,SO,, CH;COONa, Na,SOy,
Na,CO; véi cdc ndng do khac nhau. Két qua nghién ciru cho thiy urani dugc thu hdi hoan toan

ra khoéi nudc thai.

Tir khéa: Thiy luyén, dat hiém, urani, nhya anion, nudc thai.

1. Téng quan

Quang dét hiém ludn chira mot luong nhd
urani va phan 16n luong urani ndy nim trong
dung dich tir qua trinh thuy luyén dit hiém
theo phuong phdp axit [1, 4, 7]. Dé loai bo
urani trong nudc thai, phuong phap dong két
tha bé‘ing Ca(OH), hoac NaOH thuong dugc st
dung dé dua urani vé dang két tia UO,(OH),
[7, 8]. Ngoai ra, cic phuong phdp hip phu
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hodc két hop khir - két taa sir dung sat kim loai
cling dugc nghién ciru su dung [2, 5]. Tuy
nhién, bun thai cia céc quy trinh xu ly nude
thai dua trén cic phuong phép trén lai la dang
bun thai chtra urani, can phai quan ly va xu 1y
nghiém ngit theo quy dinh vé an toan chat 6
nhiém c6 chira chét phéng xa. Vi vay, phuong
phdp trao ddi ion dwoc lya chon sir dung dé
khic phuc nhirng vin dé d6. Uu diém ndi bat
clia phuong phép trao dbi ion 1a c6 thé tach
chon loc urani tir nwde théai cia qud trinh thuy
luyén dat hiém va sau d6 thu hdi urani sach c6
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thé 1am nguyén liéu cung cip cho nganh ning
lwong nguyén tr [3, 6]. V6i phuong phép nay,
urani duogc h?ip phu trén nhya anion va sau d6
duoc giai hap bang NaCl. Nudc thai sau khi da
tdch loai urani chi chira kim loai ndng thong
thuong va giam dp luc cho céc giai doan xur 1y
bun thai sau nay.

2. Phwong phap nghién ctiru
2.1. Hod chdt va thiét bi

Céc hod chat dugc s dung trong cong
trinh gdm: nhua trao d6i anion DOWEX A550
ctia hing Dowex, dung dich urani gdc ndng do
9150mg/l dugc pha trong dung dich axit
sunfuric cé néng do6 0,05M, dung dich urani
lam viéc c6 néng dd ban dau 1a 3660mg/1.

Mau gia gdbm: dung dich mudi sunphat,
ndng d6 urani trong dung dich nghién ctu 1a
50mg/1.

Mau thyc 13 miu nudc thai ctia qud trinh
thity luyén quing dat hiém bastneazite Pong
Pao tai trung tim Nghién ctru va chuyén giao
cong nghé dat hiém - Vién Cong nghé xa
hiém.

Céc thiét bi dwoc sir dung trong nghién
ctru nay déu 1a cdc thiét bi cia Nhat Ban gdm:
mdy do pH F72 cta Horiba, mdy ICP OES
ULTIMA 2 cia Horiba, mdy lic SA300 cua
hang Yamato, can 4 s6 GR 120 cua AND, can
FX 12001 ctia AND.

2.2. Nghién ciru anh hwong cua pH, thoi gian
va nong do dau lén kha nang hap phu urani

Cic diéu kién pH dugc lya chon dé nghién
ctru anh hudng cia pH 1én kha nang hap phuy
urani 12 -1, 0, 1, 2, 3, 4; néng d6 dau la
49,8mg/l va khdi lwong nhuwa anion 1a 0,5g.
Sau khi lya chon dugc pH tbi wu, ching toi

khao sét thoi gian hap phuy 1a: 15, 30, 60, 90,
120, 180, 240 va 300 phiit, cdc diéu kién khéc
dugc gitr cd dinh. Vi cdc diéu kién vé pH hép
phu t&i wu va thoi gian dat cAn bang hap phuy,
cdc thi nghiém nghién ctu anh huodng cua
nong do dau 1én kha ning hap phu dugc tién
hanh 1& 29,511; 49,8; 73,778; 100; 200; 300;
500mg/l. V& ban chit, trao ddi ion ciing dugc
coi 1a mQt qud trinh h?ip phu trén bé mat hat
nhya trao d6i ion ma trung tdm trao d6i ciia né
la cdc nhém chuc dic trung clia nhya nén
chiing t6i sir dyng md hinh hip phu dang nhiét
Langmuir dé danh gid kha ning xi 1y urani
trong nudc thai cta nhya trao ddi anion.

2.3. Nghién cuu diéu kién ria gidi cdc urani
sau khi hap phu trén nhya trao doi anion

Sau khi xdc dinh dugc cdc diéu kién hap
phu t6i wu ca urani trén nhya trao dbi anion,
tién hanh hip phu urani trén nhya trao ddi ion.
Sau d6, lay 0,5g nhya da hip phu urani tién
hanh giai hap bang 100ml cdc dung dich
Nast4, NaCl, H2SO4, N32CO3, CH3COONa 14}
cac néng d6 khac nhau va nudc cit. Xac dinh
nong do urani trong dung dich sau khi tién
hanh rtra giai sau 1 gido ¢ nhiét d¢ phong. Véi
Kkét qua thu dugc, dung dich rira giai dugc lua
chon dua vao hi¢u suit rua gidi va kha ndng
than thién véi mdi trudng cua nd.

3. Két qua va thao luan

3.1. Két qua nghién ciru_anh hwong cua pH,
thoi gian va nong do dau lén kha nang hap
phu urani

Cic két qua nghién ctru anh hudng cua
pH, thoi gian va nong do dau 1én kha ning hép
phu urani dugc cy thé hod trén dd thi ¢ Hinh 1.
pH dung dich dugc thay doi bang cich thém
cac luong khac nhau dung dich H,SO, 0,05M
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hodc SM. Két qua thi nghiém cho thiy gid tri
tai trong hép phu cua nhua dat cuc dai 6 pH =
2 (Hinh 1a). Nhu vay, pH = 2 dugc st dung
cho céc khao st tiép theo.

Céc thi nghiém con lai dugc khao sat voi
noéng do urani ban dau 1a 49,8mg/l, pH hép
phu 12 2, thé tich dung dich urani 1a 100ml va
khéi lwong nhuwa anion 1a 0,5g. Tir d6 thi cho
thiy ndng d6 urani trong dung dich giam
manh trong khoang thoi gian 30 phit dau tién
va gan nhu dat cn bang hap phu & 1 gid, tuy
nhién diém can bang hip phu thuc sy 1a 2 gio
sau hap phu (Hinh 1b). Nhu vdy, thoi gian 2
gio dugc st dung dé khao sat hap phu trong
diéu kién tinh tiép theo.

O diéu kién hap phu téi wu pH = 2, céc két
quéa nghién ciru anh huéng ndng d6 urani ban
dau dén tai trong hap phu urani trén nhwa
anion (Hinh lc, 1d). Vi céc két qua thu duogc,
chiing t6i tinh duoc céc hang s hap phu dang
nhi¢t theo md hinh Langmuir: Q.= 1/b =
1/0,016 = 62,5 (mg/g) va Ky, = 1/(a.Qmax) =
0,021. Nhur vay, hang s6 K,, = 0,021 cho thay
cin bang xdy ra trong qud trinh hdp phu phuc
am urani va nhua anion chii yéu dién ra theo
chiéu urani bi hip phu trén nhya, qu4 trinh giai
hap xay ra rat it. Diéu nay ching minh dugc
ban chit ciia hién tuong hap phy urani trén
nhua anion la hép phu héa hoc.
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Hinh 1. P06 thi biéu dién sy phu thudc ciia mot s6 yéu to dén kha nang hap phu cua urani trén nhya anion.

a: tdi trong hdp phu, Q: dung lwong hdp phu, Qe dung lwong hdp phu cuwc dai, K, hang sé

cdn bang hap phu, C,: nong do cdan bang cua urani
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Hinh 2. D) thi biéu din sy phu thudc cua hiéu suét rira giai vao ndng do.

3.2. Nghién citu qud trinh rika gidi urani trén
nhwa anion

Céc thi nghiém rira gidi urani trén nhya
anion duoc khao sit déu sir dung cdc dung
dich mubi tan voi nong do gin bio hoa da
dugc nghién ctu va ching t6i lya chon dung
dich rira giai 1a NaCl va H,SO, dé khao sit va
tim duoc néng do rua giai tdi uu nhat. B thi
biéu dién sy phu thudc cua hi¢u suét rira gidi
urani vao néng d6 NaCl va H,SO, duogc dua ra
¢ Hinh 2.

Nhu vay, qud trinh rua giai urani trén nhya
anion c6 thé xay ra theo 2 co ché: co ché giai
hap canh tranh va co ché phd v& phitc anion
cua urani. Khi st dung céc mubi Na,SO,,
Na,CO; va CH3;COONa, qud trinh canh tranh
va bén héa phirc anion xay ra dong thoi lam

cho hiéu sudt rira giai urani thip. Qué trinh
phd v& phuc anion cua urani bi anh hudng
manh bdi pH cua dung dich rira gidi ciing nhu
noéng do cua CI', méi truong H,SO, 1 - 3M
hodc CI' 0,3 - 1M dé dang chuyén dang phirc
UO,(SO,),> thanh dang phtc trung tinh
UO,S0O, hay UO,Cl,, thuan lgi cho qud trinh
rua giai.

3.3. Nghién ciru qud trinh tdch, thu hoi urani
trén cot nhya anion

Pé xdc dinh hiéu qua cia qud trinh tich
urani trén cOt nhya anion. Cot hinh try duong
kinh 1,1 cm, chiéu cao 12cm, thé tich cot Ia
13ml. Thé tich lam viéc trong cot dugc do
bang thé tich nudc trong cot sau khi thi
nghiém. Thé tich 1am viéc cua cOt anion la
3,7ml. Mau dung dich urani dugc cho chay
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qua cdt vai thoi gian chay 1a Iml/phat. T cdc
két qua ndng d6 urani trong timg thé tich
100ml sau chay qua cot c6 thé xdc dinh dugc
duong cong 16 clia urani. Két qua cho thay tai
trong urani trén ct dat 34,3mg/g.

Nhu vay, ¢t anion c6 thé tdch hoan toan
urani ra khoi dung dich hdn hop. Véi thoi gian
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luu 1a 3,7 phit, nong d¢ urani ban dau la
45,1mg/l thi 5g nhya c6 thé tich loai hoan
toan urani trong 1,71 dung dich.

Cin ciru vao diéu kién chay mau gia,
ching t6i 4p dung v6i diéu kién mau that va
Kkét qua dugc cuy thé héa trén Hinh 3.
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Hinh 4. Db thi thay d6i ndng d6 Nd, Ca, Mn trong

nudc thai sau hip phu cot theo thoi gian.

Mau thét chita ham lugng 16n cic nguyén
td dat hiém va céc tap chit kim loai Mn, Ca.
Két qua cho thay (Hinh 4) céc nguyén té dat
hiém ma dai dién 12 Nd va céc tap chat kim
loai Ca, Mn khong bi hép phu trén cot.

Vi két qua cua céc thi nghiém nghién ciru
rira giai, NaCl 0,3M duoc sir dung dé rua giai
cot anion sau khi hdp phu urani trong nudc
thai (Hinh 5). Vi 390ml NaCl 0,3M ta c6 thé
rira giai gan nhu hoan toan urani da hép phu
trén cot.

Hinh 5. D thi ndng d6 urani trong tirng 30ml thé
tich dung dich rtra giai (Vp).

4. Két luan

Qua cic nghién ctru cho thiy, cot 5g nhua
¢6 thé hap phu t6i 117mg urani. Cic nguyén td
dat hiém, Ca, Mn khong bi hip phu trén cot,
tr¢ thanh dong thai thong thudng khong chira
tdc nhan phéng xa.Viéc loai bo urani da giam
tai dugc cho qua trinh xir 1y bun thai sau khi
xr 1y nudc thadi cia qud trinh thuy luyén.
Urani thu dugc tir qud trinh rira giai cling c6
dd sach cao, hoan toan c6 thé 1am nguyén liéu
d¢ san xuét nhién li¢u hat nhan.
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Study on Conditions of Separating and Recovering Uranium
in Vietnamese Rare Earths ore by Anionic Exchange Method

uranium completely has been recovered from wastewater.

Nguyen Van Phu', Nguyen Thi Bich Huong?, Do Quang Trung’

Institute for technology of radioactive and rare elements
? Department of Chemistry, Faculty of Science, Military academy of logistics
Faculty of chemistry, VNU University of Science

Abstract: Hydrometallurgy by using acid method has often accompanied by uranium in various
forms depending on the pH and the anionic concentration of solution. Wastewater of
hydrometallurgy of rare earths always contains trace amount of uranium which is about 2 - 20mg/I.
The conventionally physicochemical methods can treat wastewater solution cleanly, but can not
handle with radioactive sludge from the wastewater treatment process. In order to separate uranium,
in this study, we have been strong anion resin DOWEX AS550, conditions of pH, time and
concentration of sulfate ion were investigated. Eluation was studied by using various agents such as
NaCl, H,SO,, CH;COONa, Na,S0O,, Na,CO; with different concentrations. The results showed that

Keywords: Hydrometallurgy, rare earth, uranium, anion resin, wastewater.



