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NGHIEN CUU HOA TACH QUANG URANI CHUA PHONG HOA
BANG PHUONG PHAP TRON U VOI QUY MO 30 KG/ME

Pén toa soan 15 - 3 - 2016

Than Van Lién

Vien Cong nghé xa hiém
SUMMARY

STUDY ON TREATMENT OF NON-WEATHERED URANIUM ORE
BY MIXING - CURING METHOD WITH CAPACITY OF 30 KG/BACTH

Uranium ore in Pa Lua area is sandstone with different levels of weathering. In this
study, a technique of mixing and curing with strong acids was used and followed by
washing to recover uranium from non-weathering ores. The effects of main leaching
conditions on uranium leaching efficiency were investigated. The experiment results
showed that suitable parameters of leaching process have been the following:
uranium ores size < Icm, sulfuric acid addition 31,5kg/ton of ore, adding oxidant 4 kg
MnOy/ton of ore, curing duration of 2 days, washing flow rates of Sml/min. The
recovery was 83,33% that would be comparable with those obtained in the field scale
heap leaching tests in the world. Uranium products at technical grade were thus
obtained with high quality.
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1. MO PAU vu: “Xtr Iy miu cong nghé thu nhan
Thuc hién ké hoach ung dung nang urani”, 1a mot phﬁn cong viéc cua Pé 4n
lugng nguyén tir vi muc dich hoa binh, nay ma ndi dung chii yéu cua né 1a phai
tr nam 2010 Tdng cuc Pia chat va dua ra dugc cong nghé thich hop dé xu
khoang san di tién hanh Pé an tham do Iy quang thu nhan urani ky thuat voi
danh gia quang urani vung Thanh My hiéu suit cao va gia thanh ha [2]. Trong
tinh Quang Nam v&i muc dich giai doan cong nghé xir 1y quing urani dé thu

1 dat 5500 tan UsOg cdp 122. Nhiém nhan urani ky thuat, hoa tach 1a mot
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khau chu yéu. Pé xtr Iy quing urani co
thé st dung cac phuong phap hoa tach
nhu hoa tach khuéy tron, hoa tach tron
u, hoa tach déng,. ..Viéc luya chon
phuong phap nao 13 tiy thudc vao nhiéu
yéu tb, trong d6 co yéu td vé dic diém
cua loai quang hoa tach. Trong khudn
khd cua bai bao nay xin trinh bay két
qua hoa tach quang urani chua phong
hoa bang phuong phap tron u véi quy
mo phong thi nghiém 30 kg/mé.
2.CO SO LI THUYET
Hoa tach 1a mdt trong nhirng cong doan
quan trong nhit trong quy trinh cong
nghé xt 1y quang urani. Muc ti€u chu
yéu ctia qua trinh hoa tach urani 1a tach
chon loc va triét dé urani ra khoi quang.
Hién nay thuong ap dung 5 ky thuat hoa
tach [1,3-5] :
1) Hoa tach khudy tron (axit va kiém)
2) Hoa tach duéi ap luc (axit va kiém)
3) Hoa tach tron u
4) Hoa tach déng (axit)
5) Hoa tach tai chd (chu yéu 1a dung tac
nhan kiém).

UO; +MnO, + H,SO4

UO; + HySO4

3. THUC NGHIEM
Quang, hoa chét va céc thiét bj st dung
gom:
- Quang urani chua phong héa c6 ham
lugng urani 0,04%
- Hoa chit: H,SO4, MnO, cong nghi¢p
va nudc sinh hoat
- Cot hoa tach bang nhwra c¢6 duong kinh

0,3 m va chiéu cao 6 mét.

\J

\J
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C6 nhiéu yéu t6 anh huong toi viée lwa
chon hé hoa tach trong d6 c6 cac yéu td
nhu quy mé, cdu trac dja chit mo va
ham lugng urani, dac diém thanh phﬁn
va cdu trac khoang vt quang,... Theo
kinh nghiém cta thé giéi thi doi voi
quang urani giau s€ st dung phuong
phap hoa tach khudy tron con ddi véi
quang urani nghéo thuong su dung
phuong phdp hoa tach tinh (hoa tach
dbéng va hoa tach ngdm - hoa tach tai
chd). Dbi v6i loai quing kho hoa tach
nhu quing urani chua phong hoa c6 thé
st dung phuong phap hoa tach tron u
[1]. Trong k¥ thudt nay, nguoi ta tron u
quang urani voi axit manh sau dé rua
quang roi t dé thu nhan dung dich hoa
tach. Uu diém cua phuong phap nay la
cho hiéu suit hoa tich cao va han ché
cua no 1a dung dich sau hoa tach chtra
nhiéu tap chit va diéu nay s& gdy kho
khin cho cac cong doan xur 1y tiép theo
dé thu nhan urani k¥ thuat. Qué trinh
hoa tach urani xay ra theo cac phan ing
nhu sau [3] :
UO; + MnSO4 + H,O

UO,S0O4 + H,O.
- May tron: 200 kg/mé
- Bom dinh luong: max 1 lit/phuat
- Thung nhya cac loai
Quy trinh cong ngh¢ hoa tach quang
theo phuong phap tron u dugc chi ra ¢
hinh 1[2] dudi day:



Quang da dap

(-1 cm)
Bét Mn02 n ) )
(4 ke/tdn) Tron  [«— Dung dich axit H,SO,
v
Db dong
v
e . o u <+—Dung dich axit H,SO,
2 ngay
v
Rira
\ —
(5 1an) H,SO,1/1000
Dung dich hoa tach

Mo ta thuc nghiém: Quang urani dugc
gia cong téi c& hat < 1 cm, lay 30 kg
quang tron voi mot luwgng axit HySO4 va
chat 6xy hoa (MnO,) cho trudc, u quing
da duoc gia cong trong nhirng khodng
thoi gian nhat dinh sau d6 cho mot
luong nude d3 axit hoa chay qua khdi
quang thu dung dich va liy miu dem
phan tich dé xac dinh ham luong urani.
Hiéu suét hoa tach duge tinh theo cong
thirc: H = (mi/mp) x 100%

Trong d6: my 1a khdi lwong urani co
trong quing hoa tach, m; 1a khdi luong
urani thu dugc trong dung dich hoa
tach.

Urani dugc xac dinh bang phuong phap
ICP-MS tai phong thi nghiém VILAS
524 thudc Trung tdm phan tich, Vién
Cong nghé xa hiém.

4. KET QUA VA THAO LUAN

4.1. Xac dinh cip hat cia qua trinh

gia cong quang

Pbi tuong nghién ctru, thir nghiém
trong nghi€én cuu nay la quang thudc
nhoém cé ham lugng urani 0,04% U;Os.
Két qua nghién ctiru cho thiy cic miu
quang khu vuc Pa Lira trudc day, quang
duoc dap dén c& hat -1 cm. Ap dung
quy trinh gia cong nay cho ddi twong
quang nghién ciru, ty 16 khdi lwong cac
cap hat sau khi ddp duoc dua ra trong
bang 1.
Bang 1. Ty 1é khéi lwong cdc cap hat
quang nguyén liéu sau khi dap

TT | Cép hat (mm) | Ty 1é khdi luong
(%)

1 +10 3,1

2 10-5 22,3
3 5-2 25,4
4 2-1 6,3

5 1-0,6 11,6
6 -0,6 31,3
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4.2. Xac dinh so b§ dd6 am trong qua

trinh tron quing




Muc tidu cta viéc xdc dinh d6 am khi
tron 1a dé sau khi tron khdi quing cang
x6p cang tot nham giam thiéu su nén ép
quiang trong qua trinh tao dbng tiép
theo. Vi vay, can khao sat su bién doi
ctia ty trong déng cua 16p quing theo do
am cta 16p quing. Gia tri d am thich
hop chinh 1a gia tri ma Gng vo1 nd 16p
quang co ty trong dong nho nhat.
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Hinh 1. Anh huong cia & am t6i 1y trong
dong ciia 16p qung sau khi trin (mdu I)

Viéc xac dinh duge tién hanh nhu sau:
can chinh xac 1 lugng quang (khoang 3
- 4 kg) c6 thanh phan cép hat nhu trong
bang 1 va luong nudc (biét thé tich)
chinh xac (twong tng v6i do 4m 5; 6; 7
va 8%. Tudi dan nudc vao quing va
tron déu sao cho khéi quing thim déu
nude va thanh mot khdi xép, nap vao
cdt ¢6 vach dinh muc rdi xac dinh thé
tich chinh xéac cua 16p quang. Xac dinh
ty trong dong cia cac miu (bang ty sd
khdi lwong/thé tich) rdi v& dd thi biéu
dién mdi quan hé giira ty trong déng va
d6 am. D6 am thich hop 1a do am khi ty
trong ddng dat cuc tiéu (c6 do xbp 1on
nhét).
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4.3. Xac dinh so b mirc do giltt nwée
ciia dong quing trong qua trinh
Theo quy trinh tron U du kién, sau khi
quang duogc tron voi dung dich axit va
tao dong (& quy mod thi nghiém 13 nap
vao cOt), phﬁn con lai cia dung dich
axit s& dwoc tudi vao 16p quing. Dé
dung dich axit dugc gilt lai hoan toan
trong 16p quing, can xac dinh so bd
dugc d6 am cua ddng quing nay.

Céch tién hanh nhu sau: trude hét, tron
quiang voi nudc nhu phan 3.2 va nap
vao cot r0i khoa van & day. Sau d6 bom
nudc voi luu lwong twong dbi nho (5
ml/phuat khi stt dung cot c6 duong kinh
76 mm) cho téi khi ngdp 16p quang va
xac dinh thé tich bom vao. Pé yén
khoang 1 gid. Sau d6 md van xa kiét
nuoc. Pong thé tich ra khoi cot. Mtrc do
gilt nude duoc tinh bang cong thirc:
100*(Vnuoe dau = Viuse ra)/KLquang

trong d6 Viuse diu 12 téng thé tich nudc
st dung khi trén va bom vao, Viyyeera 12
téng thé tich nudc ra khoi cot, KLquang
1a khéi lwong quing. .

Sau khi thi nghiém véi 6 kg quing, tong
luong nudc cip vao (ca 2 giai doan) 1a
1,52 lit va thé tich nudc chay ra khoi cot
la 0,68 lit. Thay vao cong thuc trén, da
tinh duoc do gilr nudc cua 16p quang la
14%. Tur s6 liéu nay, c6 thé tinh dugc
tong thé tich dung dich axit can thiét
cho ca giai doan trén va bom sau khi
nap quang vao cot.

4.4. Khao sat anh huwéng ciaa thoi
gian u t6i hiéu suit hoa tiach urani



Trong qua trinh tron G quang voi axit
manh hau nhu urani da dugc hoa tan
hoan toan. Trong giai doan rtra tiép theo
vi€éc st dung nudc (dugc axit hod) chi
dé rira urani ra khoi bd quing dé thu
dung dich hoa tach. Chinh vi vay, thoi
gian U c6 y nghia quan trong dén hiéu
suat thu hdi urani. Thoi gian u thich hop

phu thudc vao nhiéu yéu t6 nhu thanh
phﬁn khoang vat, hoa hoc, néng do axit
va c& cap hat,... Do d6 can thiét phai co
sy kiém tra thyc té dbi v6i mdi doi
twong quing va thanh phin cap hat.
Khao sat cac thoi gian u la 1, 2 va 3

ngay va két qua duoc chira ¢ bang 2.

Bang 2. Anh hwéng ciia thoi gian 4 t6i hiéu sudt hoa tach urani

Thoi gian 1 1 ngay 2 ngay 3 ngay
Hiéu suat thu hoi U (%) 75,37 77,65 71,96
Ham luong U trong b (%U) 0,0091 0,0088 0,0097

Céc s6 lidu ¢ bang 2 cho thay ting thoi
gian @ tir 1 16n 2 ngay, hiéu suit hoa
tach urani tang 1€n, hi¢u suét hoa tach
urani dat cuc dai khi G quang voi axit
trong thoi gian 2 ngay (dat 77,65%) va
ham lugng urani trong ba dat cuc tiéu -
0,0088%. Néu ting thdi gian U nira thi
hiéu suit hoa tach co6 xu thé giam di
dang ké, diéu nay la do phan urani da
hoa tan két taa tro lai bai nhiéu tap chét
khéc cling hoa tan lam giam d¢ tan cua
cac chat tan. Vi thé trong cac nghién
ctru tiép theo cho mau quing nay can u
trong 2 ngay.

4.5. Khao sat anh hwong caa toc do
twdi khi rira quang (sau khi tron, 0)
téi hiéu suét thu hoi urani

Sau giai doan trdn va u voi axit, khéi
quang s& duoc rira bang dung dich axit
lodng (1/1000 theo thé tich) theo
phuong phép gian doan dé thu dung
dich hoa tach. Sy phan b6 dung dich
trong 16p quing phu thudc nhiéu vao
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tbc do tudi dung dich trong qua trinh
rua.

D3 tién hanh khao sat anh huong cia
tbc do twdi ¢ 3 gid tri khac nhau 5, 10
va 15 ml/phat (tinh cho cot c6 dudong
kinh 110 mm).
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Hinh 2. Hiéu sudt thu hoi urani theo sé lan rita vd
toc d¢ tudi va so lan rika (mau qudng cdp 1)
Két qua thir nghiém dugc dua ra trong
hinh 2. V& co ban, sau 1an rira dau tién,
gan 50% urani da duoc tach ra khoi ba
quang va sau khoang 3 1an rira nita thi
gan nhu dé tach hét. Tuy nhién, trén do
thi cho thdy, v&i cap hat quing da thu

nghiém, vé6i toe do tudi 1a 5 ml/ph thi



duong cong rira s& gon hon (hiéu suét
thu hdi nhanh dat cuc dai - 77,62%), véi
tbe do 10 ml/ph thi cling chi dat duoc
gia tri ndy. Riéng voi téc do 15 ml/ph
thi dudng cong rira luén ndm dudi cing
va hiéu suit thu hdi urani khong thé dat
duoc gia tri cuc dai. Vi vay, dé dat hiéu
qua cao nhat, nén tién hanh rira véi toc
do 5 ml/ph (cho cot c6 duong kinh 110
mm) va tién hanh 6-7 lan rira.

4.6. Khiao sat anh huwéng cua axit
sunfuric téi hiéu suét thu hoi urani
Luong axit phu thudc nhiéu vao thanh
phﬁn khoang vat, hdéa hoc va do hat cua
quang. Chi tiéu nay 1a thong sb rat quan
trong trong viéc danh gia gia tri kinh té
cua quang va s€ ap dung thir nghi¢m
cho cac quy mo 16n hon, vi vay viéc
khao sat dé xac dinh chi phi axit thich
hop can thuc hién véi mau quing dai
dién cho timg cap quing. Theo khao sat
so bo bang phuwong phap hoa tach khudy
tron (phuong phép truyén thdng voi
mau c6 do hat quing -100 pm) v6i mau
quang dai dién loai quang nay thi chi
phi axit 1a 35 kg/tdn (do phan 16n 14 loai

da tuoi). Ky thuat hoa tach tron u su

dung quing thé hon nén co6 thé coi day
la gid tri chi phi axit cuc dai, vi vay
trong phan nay s& chi khao sat anh
huong cia chi phi axit c6 cac gia tri
thép hon gia tri cuc dai nay. Thuc té da
khao sat voi cac gia tri: 28, 29,8, 31,5
va 33,3 kg/tan quing (twong tng voi 80,
85, 90 va 95% gia tri chi phi axit cuc
dai).

Két qua thi nghiém dugc dua ra trong
bang 3. S6 liéu cho thiy, so voi két qua
thu duoc & cac muc trén, hiéu suét hoa
tach urani & day cao hon mot chit. Didu
nay c6 thé do trong thi nghiém nay,
luong quang st dung 16n hon (30 kg)
nén trong qua trinh tron va 1, nhiét sinh
ra do pha loang axit va phan ung duogc
duy tri lau hon nén di lam tang toc do
hoa tan urani. Ngoai ra sb liéu ciing chi
ra rang, chi phi axit i anh hudng téi
hi¢u suét thu hoi urani va hiéu suat dat
cuc dai (83,33%) tai gia tri chi phi axit
14 31,5 kg/tAn quing. Vi didu kién nay,
pH dung dich hoa tach thu dugc dat
1,33 tuong ddi thuan lgi cho viéc trung
hoa Ién gia tri 1,6 phuc vu cong doan

trao doi ion.

Bdng 3. Bang téng hop két qua khdo sdt dnh hwong cia chi phi axit

Chi phi axit (kg/T) 28 29,8 31,5 33,3
Hiéu suat thu hoi U (%) 70,12 79,77 83,33 83,35
pH dung dich 1,54 1,43 1,33 1,22
5. KET LUAN két qua thuc nghi¢ém da lya chon dugc

D3 tién hanh nghién ctru xtr 1y quing
urani chua phong hdéa voi quy mod

30kg/mé bang phuong phéap tron o. Tir

cac thong s6 phu hop cho qua trinh hoa
tach bang phwong phap tron u, do la
kich thudc hat quang phai duoc gia




cong dén c& hat < lcm, dO 4m thich hop
cho qua trinh tron la khoang 5%, thoi
gian U 2 ngdy, toc d6 rira 5 ml/ph, chi
phi axit 1a 31,5 kg/tdn quing. Véi cac
thong s6 d3 lya chon nay, hi¢u suét hoa
tach dat 83,33%.
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