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SUMMARY

STUDY ON TREATMENT OF PALUA NON-WEATHERED URANIUM
ORES BY AGITATION LEACHING METHOD

This paper present the results of non - weathered uranium ores processing by
agitation leaching method. The effects of ore size, oxidation, leaching time, acid
consumption on uranium recovery efficiency have been investigated. The results of
investigation show that the suitable parameters for uranium ore leaching were: ore
size < 75 um, oxidation consumption 4 kg/ton, acid consumption 50-55 kg/ton,
leaching time 21 h. The uranium recovery efficiency reached > 85%.
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1. GIOI THIEU quang nghe¢o, ham luong urani trung
Hoa tach 1a mdt trong nhitng cong doan binh chi nam trong khoang 0,03 - 0,08
quan trong nhit trong quy trinh cong %U;0g, do vay viéc lya chon phuong
nghé xtr Iy quang urani. Muc ti€u chu phap hoa tach nao dé tién hanh xir 1y
yéu ctia qua trinh hoa tach urani 13 tach quang urani v6i khdi lwong 16n va co
chon loc va triét dé urani ra khoi quing. thé 4ap dung vao thuc té san xuit sao
Trong nhitng nam qua tai Vién Cong cho dam bao tinh kha thi, kinh té va
nghé Xa Hiém da tién hanh cac nghién hiéu qua, dam bao duoi thai chira urani
ctru vé hoa tach quing cat két ving & ham lwong bién 1a mot cAu hoi can

Noéng Son va dat duoc nhitng két qua phai dugc giai dap [1-3]. Qua trinh hoa
nhat dinh. Tuy vay ciing can luu ¥ rang tan uran vao dung dich phu thudc vao

quang cat két ving Nong Son la loai cac yéu tb sau: C& hat quing, mat do
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bun, muc do khuéy tron, néng do axit,
thé 6xy hod, nhiét do, thoi gian hoa
tach,...

Béo céo nay trinh bay két qua nghién
ctru anh huéng cua cac yéu td chinh
nhu kich thuée hat, chét oxy hoa, thoi
gian hoa tach, chi phi axit dén hiéu sut
hoa tach quang urani chua phong hoda
bang phuong phap khudy tron va tir d6
lwa chon cac théng s t6i uvu cho qua
trinh hoa tach.

2. THUC NGHIEM

Quang dugc st dung trong nghién cuu
nay la quang urani chua phong hoda
vung Pa Lua c6 ham lugng urani la
0,055%. Quing duoc nghién bang may
nghién bi t6i c& hat < 300 um. Tac nhan
hoa tach 1a axit sunfuric H,SO, va chét
oxy hoa dugc stir dung 1a MnO,.

Qua trinh hoa tach dugc tién hanh nhu
sau: Cho 500 g quing dd duoc nghién
min vao cbc thay tinh c¢6 dung tich 1 lit
va thém nudc vao véi ty 16 long/ran 1a
1:1. Hon hop duoc khudy déu trén thiét
bi khudy tron co6 diéu chinh tdc do
khudy. Cho mot lwong axit va chat oxy
hoa di dinh trudc vao hdn hop dé hoa
tach. Sau nhitng khoang thoi gian nhét
dinh 14y mot lvong nhé mau bang pipet
dé phan tich lwong urani con lai trong
bd quing. Urani duoc xac dinh bang
phuong phap ICP-MS tai phong thi
nghi¢ém VILAS 524 thudc Trung tam

phan tich, Vién Cong nghé xa hiém.
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Hiéu suét hoa tach urani duoc xac dinh
theo cong thuec:

H = (m;/mp) x 100%
Trong d6: my 1a khdi Iwong urani c6
trong quing hoa tach, m; 1a khdi luong
urani thu dugc trong dung dich hoa
tach.
3. KET QUA VA THAO LUAN
3.1. Khdao sdat anh hwong cua kich
thwde hat dén hiéu sudt thu héi urani
Thuc té cac khoang urani thudng bi che
khuét boi cac khoang da khong quing,
vi vy viéc gia cong co hoc nhim giai
phong cac khoang urani khoi vé boc
cia d4 khong quing dong thoi giam
kich thuéc hat quang. Viéc xac dinh
nghién quing dén ¢ hat ndo c6 ¥y nghia
rit quan trong, né quyét dinh kha ning
tach uran ra khoi quang. Mat khac, néu
nghién quéa min, thi mac du hi¢u suét
hoa tach co thé ting 1én mot it nhung
van dé phan chia ran 16ng bun hoa tach
s& gip kho khin rat 16n, dong thoi chi
phi cho viéc nghién ciing ting 1én rat
nhiéu. Vi vay can luya chon dugc ¢& hat
thich hop dé tién hanh hoa tach sao cho
vira dam bao duoc hiéu suit hoa tach
cao va vira khong gay anh huong nhiéu
dén cac qua trinh tiép theo. Két qua
khao sat anh huong cua kich thudc hat
dén hiéu suét thu hoi urani dugce chira &
hinh 1.
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Hinh 1. Anh hwéng ciia cua kich thuéce
hat dén hiéu sudt thu héi urani
Tu két qua thyc nghiém dugc chi ra ¢
hinh 1 cho thdy su bién d6i hiéu sut
hoa tach theo cac cdp hat quing khao
sat 1a khong khac biét nhiéu. Bén canh
do khi kich thudc hat qua nho thi hi¢u
suat tach sit ting nhanh so véi urani.
Cd hat thich hop cho qua trinh hoa tach
c6 kich thude - 75 um.
3.2. Khdo sdt anh hwéng ciia chit 6xy
hod dén higu sudt thu hoi urani
Két qua khao sat anh hudng cua chit
6xy hoa dén hiéu suét thu hdi urani tir
dbi tugng quing urani nghién ctru dugc
chi ra ¢ hinh 2.

Chét oxy héa, kg/tdn
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Hinh 2. Anh hwéng ciia chdt éxy hod

den hiéu suat thu hoi urani
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Uran ¢ trang thai hod tri 6 hoa tan
nhanh trong axit H,SO4, nhung uran
ho4 tri 4 phai dugc oxy hoa thanh U hoa
tri 6 thi qua trinh hoa tan mdi xay ra.
Chat 6xy hoa tac dung truc tiép bang
cach chuyén Fe’" tao thanh do hoa tan
Fe co6 trong quang hoac Fe di vao quang
khi nghién thanh Fe’". Nong do Fe’*
thuong tir 1 dén 2g/1 1a phu hop dé hoa
tan c6 hi€u qua khoang uraninit.
Tuy nhién thanh phan UO, trong quing
c6 kha nang hoa tan trong axit sulphuric
rat kém, tdc d6 hoa tach chdm nén trong
qué trinh hoa tach ching ta phai oxi hoa
U*" thanh U®". Qua4 trinh oxi hoa 1a rat
phtrc tap, céc tai lidu da chi ra rang chat
oxi hoa thém vao c6 phan tng gian tiép
ddi v&i urani va thue hién thong qua su
c6 mit cua cip Fe'/Fe’"
Fe*" + [0] = Fe®"
F63+ + U4+ _ U6+ + Fez+
Trong phan ung nay khong c6 vai tro
cia H', tuy nhién theo nguyén Iy
chuyén dich can bang Losactorie, dé
ting qua trinh hoa tan U*' thi ta phai
duy tri H thich hop nhim tao ra phic
bén cua U". Trong phan ung oxi hoa
Fe' thi vai tro H' thé hién rit 15, voi
chat oxi hoda MnO, ta ¢6 phan tng:
2Fe”" + MnO, + 4H" = 2Fe’" +
Mn®" + H,0
Ton Fe** & dang phurc sun phat 6xy Fe®*
6xy hoa U*" theo co ché dién ho4 trong
d6 nong d6 ion Fe’" nhung dang phu
thudc duoc xac dinh boi ty 186 Fe’™ /
Fe®”. Ton Fe** trong dung dich hoa tach



dugc khéng ché bang cach diéu chinh
thé 6xy hoa khi thém chét 6xy hoa. Dbi
v6i diéu kién hoa tach dién hinh giira
thé 6xy hoa va ndng do ion Fe tuan theo
phuong trinh Nernst [4-5]:

E. =397 +0,1984.T.Ig ([ Fe’'] /

[Fe’T)

Trong d6: E.: Thé 6xy hoa dung dich
(mV)
T: Nhi¢t do (K)
[ ]:Néng d6 mol
Phuong trinh chi ring thé 6xy hoa &
400mV khi 50% Fe ¢ trang thai Fe’" va
thé 6xy hoa 500 mV khi con 2% Fe".
Theo s6 liéu tir hinh 2 cho thdy, trong
khoang thé 450 — 530 mV hiéu sut tach
urani tang khong dang ké do lwrgng Fe®*
d3 chuyén hoan toan thanh Fe’", khi do
néu tiép tuc ting thé oxi hoa dung dich
thi chu yéu s& lam ting qua trinh hoa
tan tap chat. Tir két qua thuc nghiém da
chon chi phi chit 6xy hoa 1a 4 kg/tdn
quang, vura dat hi¢u suit thu hdi urani
cao vira thu dugc dung dich c6 thé oxy
hoa khtr trung binh, giam dwgc nong do
ciia mot sd kim loai ¢6 kha nang canh
tranh véi urani khi trao doi ion & nhitng
bude tiép theo.
3.3. Khado sat anh huong cia thoi gian
dén higu sudt thu hoi urani
Quing duoc nghién t6i kich thudce - 75
pum, 500g quiang /mé dugc thuc hién
trong cbc thuy tinh 1lit trén thiét bi
khudy tron co6 didu chinh toc do, tién
hanh hoa tach véi cung diéu kién H,SO4

0,9M; chi phi axit 60 kg/tdn quing; ty 1&
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R/L = 1/1, thé oxy hoa dung dich 450 -
500 mV, chat oxy hoa 4 kg/tan, nhiét do
phong. Theo thoi gian mau dung dich
hoa tach duoc phan tich xac dinh ndng
do U. Két qua khao sat duoc chi ra ¢
hinh 3.

Thoi gian hoa tach, h
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Hinh 3. Anh hudéng ciia thoi gian dén
hiéu sudt thu hoi urani

Tir két qua khao sat, ta thiy thoi gian
phan tng 1a 21h cho hiéu suit thu hdi
urani dat trén 90%.

3.4. Khao sat anh hwong cua chi phi
axit dén higu sudt thu hoi urani

Két qua khao sat anh huéng cua chi phi
axit dén hiéu sudt hoa tach quing urani

chua phong héa dugc chi ra & hinh 4

du6i day.
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Hinh 4. Anh hwéng ciia chi phi axit dén

hiéu suat thu hoi urani



Két qua thuc nghiém cho thiy khi ting
chi phi axit tr 0 dén 22 kg/tdn quing
hiéu sudt hoa tach ting nhanh theo chi
phi axit, trong khoang chi phi axit tur 22
kg/tdn dén 50 kg/tin hiéu suit hoa tach
c6 ting nhung & mirc d6 thip hon va
trong khoang 50 dén 55 kg axit/tin
quang hiéu sudt ting nhung khong
dang ké. Tir két qua khao sat, ta thdy chi
phi axit thich hop 1a 50-55 kg/tin quing
cho hiéu suat thu hdi urani gan 90%.
4. KET LUAN
- P4 tién hanh khao sat anh huéng cua
cac yéu t6 nhu kich thudce hat, tdc nhan
oxy hoa, thoi gian hoa tach, lugng axit
tiéu hao dén hiéu suit hoa tach quing
urani chua phong héa véi ham luong
urani 0,055% dén hi¢u sudt hoa tach
quang. Tir két qua nghién ctru di lwa
chon dugc cac théng sb thich hop cho
qué trinh hoa tach, do la:

+ Kich thudc hat quang phu hop co
cap hat -75 micromet.

+ Chi phi axit: 50 - 55 kg/ tin quing.

+ Chi phi tac nhan oxi héa MnO,: 4
kg/tdn quing.
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+ Thoi gian hoa tach: > 21 h.

+ Hiéu suét thu hdi urani, %: > 85 %
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