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Dén Toa soan 9-4-2003

THAN VAN LIEN
Vién Cong nghé Xa hiém

SUMMARY

Two techniques are used for leaching uranium ores - acid leaching using mainly
sulfuric acid and alkaline (using a mixture of sodium carbonate and bicarbonate). Alkaline
leaching is particulary advantageous in the treastment of the ores with high content of
carbonate minerals, since these minerals are not attacked by carbonate solutions. The
effect of oxidants, grind size, carbonate concentration and leaching time on the efficiency
of uranium recovery from the ores containing 3.5% of carbonate was investigated.

I- DAT VAN BE

Trong cong nghé uran c6 hai phuong phap
chinh dé hoa tach quiang uran: hoa tdch bing
axit (chi yé&u bang axit sunfuric) va hoa tich
bing hon hop dung dich cacbonat natri va
bicacbonat natri. Viéc lua chon phuong phap
ndo dé hoa tdch quing phu thudc vao dang
quang, dic diém thanh phan khodng vat va héa
hoc ciia quang. Néu nhu ham lugng canxit,
dolomit va manhetit trong quang cao thi khi
hoa tdch bang phuong phap axit doi hoi chi phi
nhiéu axit; trong nhitng trudng hop nhu vay
thuong st dung phuong phap hoa tach cacbonat
la thich hop hon ca. Bai bdao nay trinh bay két
qua hoa tach quang c¢6 ham luong uran 0,12%
va ham luong cacbonat 3,5% bang phuong phap
cacbonat.

11 - PHUONG PHAP NGHIEN CUU

Quang uran duoc dap, nghién trong mady
nghién bi thanh va sang phan cip. 1000 g quang
c6 kich thudc < 106 pm dugc hoa tich badi 1 lit
hén hop dung dich cacbonat va bicacbonat trong
binh phan tng bang thép khong gi ¢6 dung tich

2 lit. Thiét bi, dung cu dung dé nghién ctu thi
nghiém hoa tdch gom c6: thiét bi dun cach
thily ding dé duy tri nhiét do, mdy khudy can
mém, mdy do do pH va th€ oxi hda cta dung
dich. Thi nghiém hoa tich dugc ti€n hanh
trong 48 gio. Sau cac khoang thoi gian 2, 6, 12,
24, 36 va 48 gid 1ay mau dé phan tich. Dé lay
mau phan tich da st dung pipet va mdi lan 1dy
mau 1a 25 cm’ bun, loc va rira mau lan ddu
bing 25 ml dung dich Na,CO; 5%, rlta lan 2
bing 25 ml nudc. Phan ba loc va nudc rira dugc
phan tich dé xdc dinh uran bang phuong phap
do quang.

11 - KET QUA VA THAO LUAN

1. Anh huéng ctia chat oxi héa dén hiéu suat

hoa tach

Trong quang, uran ton tai & dang hda tri 6
va hoéa tri 4, dac biét trong quang chua phong
héa phan 16n uran ton tai & dang héa tri 4
(UQ,). D€ hoa tach quiang uran chua phong héa
bang dung dich Na,CO; doi hoi phai st dung
chat oxi héa dé chuyén uran tir trang thdi héa tri
4 sang trang théi héa tri 6 theo phuong trinh
phan tng sau:
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U0, + (1/2) 0, +3Na,CO, +H,0
— Na,JUO,(CO,)] +2NaOH

Nhu vay, cling nhu trong trudong hop hoa
tdch bang axit, mot trong nhitng nhiém vu quan
trong cuia phuong phdp hoa tich cacbonat 1a
phai oxi héa uran héa tri 4 trong moi truong
cacbonat.

Ching toi da ti€n hanh nghién ctu anh
hudng cua nhitng chat oxi hdéa khac nhau nhu
KMnO,, NaOCl, oxi cua khong khi 1én hiéu
suat hoa tich quang. Két qua dugc chi ra &
bang 1. Tir két qua thuc nghiém cho thay khi st
dung MnQO, lam chét oxi héa cho hiéu suat hoa
tach uran 16n nhat, con khi dung oxi khong khi
cho hiéu suét hoa tach uran nho nhat.

Bdng I: Anh hudng ca cdc chat oxi héa lén hiéu suat hda tich quing uran

Chit oxi héa Hiéu suat hoa tach sau cac khoang thoi gian, n%

2 gio 6 gio 12 gio 24 gio 36 gio 48 gio
MnO, 68,1 70,2 72,8 75,0 78,1 81,3
ocCr 57,3 62,1 66,4 65,2 64,3 73,8
Oxi khong khi 26,1 29,5 31,2 33,6 37,3 41,5

2. Anh huéng cia kich thuéc hat dén hiéu
suat hoa tach

Anh hudng cta kich thuéc hat dén hiéu suét
hoa tach dugc chi ra & bang 2 (hoa tach duoc
ti€n hanh & nhiét do 90°C, thoi gian 48 gio).

Két qua cho thdy rang kich thudc hat c6 anh
hudéng ding ké dén hiéu suat hoa tach, trong
cing mot diéu kién hda tich nhu nhau nhung
néu ¢& hat tir 300 dé€n 212 pim thi hiéu suat hoa
tach chi dat 73,4%. Trong khi d6, néu c& hat <
75 pm thi hiéu sudt hoa tach dat t6i 82,5%. Nhu
vay, diéu cin chd y khi sit dung phuong phap

hoa tdch cacbonat 1a quang phai duoc nghién
min dé tach khodng uran ra khoi nhitng thanh
phéan khac c6 trong quang tao di€u kién cho tac
nhan hoa tach tié€p xiic véi khodng uran duoc dé
dang. Néu quing khong duoc nghién min sé€
han ché€ t6c do hoa tan uran, va trong truong
hop nay muon tang hiéu suat hoa tach phai kéo
dai thoi gian hoa tich quang. Tuy nhién, trong
thuc t€ can tinh todn so sdnh céc so liéu vé chi
phi nghién va céc chi phi khiac kém theo néu
kéo dai thoi gian hoa tich quang, tir d6 lua
chon kich thuée thich hgp cho ting loai quang
uran cu thé.

Bdng 2: Anh hudng cta kich thudc hat dén hiéu suat hoa tich

Kich thuéc hat, pm 300 + 212

212 + 150

150 = 106 106 =75 <75

Hiéu suat hoa tach, n% 73,4

75,2

78,9 81,3 82,5

3. Anh huéng cia néng do cachbonat lén hiéu
suat hoa tach quang
Phuong trinh phan ting co ban cua qua trinh
hoa tach quing uran bang dung dich cacbonat
¢6 thé biéu dién nhu sau:

UO,; + 3 Na,CO; + H,0 —
Na,[UO,(CO;),] + 2 NaOH
UoO, + (1/2) O, + 3Na,CO; +2H,0
— Na,JUO,(CO,);] + 2NaOH
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Nhu vay Ia trong qud trinh hoa tich quang
giai phéng ra NaOH tu do cho nén sé lam tang
do pH cua dung dich, diéu nay tao diéu kién
cho viéc két thia diuranat natri Na,U,0,. Vi vay,
trong phuong phap cacbonat khong chi thuan
tiy st dung Na,CO; ma st dung dung dich hén
hop cacbonat va bicacbonat (khoang 15 - 30%).
Lic d6 lugng NaOH giai phong ra s€ tac dung
vGi bicacbonat theo phan tng sau:

NaOH + NaHCO; — Na,CO; + H,0.



Vi vay, nong do ion OH trong dung dich s&
khong tang lén va ngan chan dugc hién tuong
két tua uran dudi dang mudi diuranat natri.

Anh hudng ctia néng do cacbonat lén hiéu
suat hoa tich quang (khi nong do bicacbonat
khong doi) duge chi ra & bang 3 va dugc minh
hoa & hinh 1.

Tir két qua thuc nghiém cho thdy khi nong
do cacbonat 16n hon 0,33 M (twong duong
khoang 35 g/l) t6c do phan ting hau nhu khong
phu thudc vao néng do cacbonat. Diéu nay c6
thé giai thich nhu sau: khi néng do cacbonat du
16n t6¢ do phan tng duoc xac dinh bdi su cung
cép chat oxi héa dén bé mat phan tng va ty 1&
v6i luogng chat oxi hda ¢6 trén bé mat. Trong
diéu kién khudly tron manh, qué trinh hoa tan

uran c6 thé chuyén vao mién dong hoc ma & dé
toc do hoa tan quang duogc xac dinh béi téc do
oxi héa dé chuyén uran tir trang thdi hoa tri 4
sang trang thai hoa tri 6. Cac phan tng lic nay
c6 thé bi€u dién nhu sau:

U* - 2e — U® (phan ting xdy ra cham),

UO, +3CO3~ + H,0 — [UO, (CO,),]*

+20H" (phan ting xay ra nhanh),

OH- + HCO; —» CO?% + H,0O

(phan ting xay ra nhanh).
Diéu nay ciing giai thich vi sao khi st dung
luong chat oxi hoa 3,0 kg KMnO, /1 T quang

lai cho hiéu suét hoa tach cao hon so véi truong
hop st dung 1,0 kg KMnO, /1T quang.

Bdng 3: Anh hudng clia néng do cacbonat 1én hiéu sudt hoa tich quing

Néng do Na,CO,, M 0,1 0,2 0,3 0,4 0,5
Hiéu suit hoa tich, n% (1,0 kg KMnO, / T quang) 31,8 54,3 73,6 76,4 76,8
Hiéu suét hoa tich, n% (3,0 kg KMnO, / T quang) 40,5 65,3 81,3 82,4 82,7
90
. 80 ——a &
®n 70 /—0——0
=
£ 60 j://
<
< 50 —&— KMnO,: 1,0 kg/T
F 40 / —=— KMnO,: 3,0 kg/T
= 30
<
T 20 /
10
0 / T T T T T
0 0,1 0,2 0,3 04 0,5 0,6
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Hinh 1: Su phu thuoc hiéu suat hoa tach uran vao nong do Na,CO,

4. Su phu thuoc cua hiéu suat hoa tach vao thoi gian hoa tach

Su phu thudc cua hiéu suat hoa tach vao thoi gian hoa tach dugc chi ra & bang 4.

Bdng 4: Su phu thuoc ctia hiéu suat hoa tach vao thoi gian hoa tach

Thoi gian hoa tach, gio

2

6

12

24

36

48

Hiéu suat hoa tach, n%

65,8

67,2

73,5

76,4

80,7

81,3
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5. So sanh mot s6 thanh phan chu yéu cua
dung dich hoa tach thu dugc theo phuong
phap cacbonat va phuong phap axit

San pham dung dich uran thu nhan dugc tir
phuong phap hoa tich cacbonat va phuong phap

hoa tiach axit trén cung mot d6i tuong quang
dugc chi ra & bang 5. So vé6i san pham dung
dich uran thu dugc bing phuong phép hoa tach
axit thi rd rang phuong phap hoa tach cacbonat
nay c¢6 do chon loc t6t hon.

Bdng 5. Thanh phan dung dich hoa tdch bing cdc phuong phéap khac nhau

Thanh phan dung dich, g/1 Hoa tach cacbonat Hoa tach axit
U054 1,35 1,17
Fe 0,07 2,83
Si0O, 0,09 2,34
V,0; 0,004 0,02
P,0; 0,12 0,237

IV - KET LUAN

- Pa tién hanh nghién ctru anh hudng cua
cdc thong s6 nhu kich thudc hat, nong do
cacbonat, chit oxi hda, thoi gian hoa tach trong
diéu kién dp suat khong khi 1én hiéu suat hoa
tach quang uran. Két qua cho thay véi cac thong
s6: nhiét do 90°C, nong do Na,CO, 35,0 g/l va
NaHCO; 15,0 g/1, chit oxi héa KMnO, 3,0 kg /
1 T quang, thoi gian hoa tach 48 gid cho hiéu
sudt hoa tach uran dat gan 81,3%.

- So v6i phuong phdp hoa tach bang axit,
phuong phdp hoa tich cacbonat ¢6 wu diém:
Tranh dugc su an mon, do d6 thiét bi hoa tach
quang chi can lam bang nguyén liéu thép thong
thuong 1a du. Hoa tidch bing phuong phdp
cacbonat c6 tinh chon loc cao hon, cidc nguyén
to nhu Fe, Al, Ti, Si c¢6 trong quang hau nhu
khong hoa tan hodc hoa tan rat it, do d6 s€ thu
nhan dugc dung dich sach hon, vi vay, c6 thé
két tua tryc ti€p dé thu hoéi san phdm uran ky
thuat tr dung dich hoa tach. Lam viéc véi dung
dich cacbonat s& an toan hon cho nguoi lao
dong so véi lam viéc véi dung dich axit.
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- Bén canh nhitng uu diém da néu, phuong
phdp hoa tich cacbonat c6 nhitng nhugc diém
nhu: hiéu suit hoa tach uran thap hon, quang
phai nghién min hon nén khé khian cho khau
loc rira ti€p theo, khong thé st dung phuong
phdp chiét dé thu héi uran tir dung dich hoa
tach cacbonat.

- D€ nang cao hiéu sudt hoa tich bing
phuong phdp cacbonat can st dung cic bién
phdp nhu: tang nhiét do cua qua trinh va tién
hanh hoa tach du6i ap luc (st dung 6tocla) hoac
kéo dai thoi gian hoa tdch quang.
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