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Tom tit:

Cong nghé xir Iy quing urani da dwgc nghién ciru va dwa ra san suit véi quy md cong nghiép ¢ nhiéu nwée trén thé
gi¢i, hién nay van tiép tuc dwoe nghién ciru nhim nang cao hi¢u suit thu hoi urani, dam bao hiéu qua Kinh té va han
ché tiac dong c6 hai téi méi trueomg. Tuy thude vao tirng ddi twong quing va cip ham lwgng urani ma ngudi ta lya
chon ap dung cac cong nghé hoa tach khac nhau.

Vién Cong nghé xa hiém di va dang tiép tuc nghién ciru cac phwong phip hoa tach nhim dat hi¢u suét thu hoi urani
cao. Hoa tach khudy tron 1a lya chon diu tién nham dwa ra nhirng diéu kién t6i wu vé chi phi axit, chit oxy hoa...
dé dat hiéu suét thu hdi cao nhit.

Trong bai bao nay, cac tac gia trinh bay két qua khio st cac yéu td anh hwéng dén hi¢u suét thu hdi urani tir quing
(U =1,188%) viing Pa Lira - Pa Rong (tinh Quang Nam) theo phwong phap hoa tich khuiy trgn bang axit sunfuric.
Cic két qua ciia nghién ctru nay da dwoc so sanh véi cac két qua nghién ciru xir Iy quing urani bing phwong phap
hoa tach dong.

Tir khéa: Hoa tich dong, hoa tach khudy tron, quang urani.

Chi s6 phén logi: 2.4
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Trong chu trinh nhién li€u hat nhan, hoa tach quing
urani 13 mot trong nhiing cong doan quan trong nhat. Muc
tiéu ctia qua trinh hoa tach la chuyén hoéa chon loc va triét dé
urani tir quang vao dung dich [1-3]. Trong nhitng nam qua,
Vién Cong nghé xa hiém d tién hanh cac nghién ctru cong
nghé hoa tach quing cat két ving Pa Lura va da dat duoc
nhitng két qua nhat dinh. Quang cat két ving Pa Lira - Pa
Rong (tinh Quang Nam) 1a loai quing nghéo, ham luong
urani trung binh chi nam trong khoang 0,03-0,08% U,O,
Tuy nhién, ciing c6 nhiing diém quang cé ham luong urani
tuong di cao, do vay can lya chon phuong phép hoa tach
thich hop dé xur 1y quang urani, c6 thé ap dung vao thyc té
san xuat sao cho dam béo tinh kha thi va kinh té [3-5]. Qua
trinh hoa tan urani vao dung dich phu thudc vao cac yéu to
sau: C& hat quang, ndng do axit, lugng chét oxy héa va thoi
gian hoa tach.

Bai b4o trinh bay két qua nghién ctru anh hudéng ctia cac
yéu t6 chinh nhu kich thudc hat, lugng chat oxy héa, thoi
gian hoa tach, chi phi axit dén hiéu sudt hoa tach quing
urani bang phuong phap khudy tron dé tir d6 Iya chon cac
thong s6 t6i wru cho qua trinh hoa tach.

*Tac gia lién hé: Tel: 0908422712
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Phugng phap nghién ciiu

Mau quing urani c6 ham lugng U = 1,188%; Fe =
2,154%. Dé khao sat anh hudng cta cic yéu td co ban nhu
kich thudc hat quéng, néng d6 axit, thoi gian hoa tach, thé
6xy hoa dén hiéu suit thu hdi urani, chung t6i da tién hanh
cac budc thuc nghiém nhu sau:

Anh huong cua kich thuoc hat dén hiéu sudt thu hoi
urani: Mau quang dugc nghién véi dé min nghién 95% (st
dung b rdy tiéu chuin Cole - Parmer USA) cac cép hat -75
pm, -105 um, -150 pm, -212 pm. Can 500 g quang cho vao
cde thuy tinh 1 lit, cho tiép 500 ml nudc vao cdc. Khudy
déu trén thiét bi khudy véi tbe d6 200 vong/phit ¢ nhiét do
phong. B6 sung tir tir axit sunfuric dac (da nap trong buret
v6i thé tich xac dinh va duy tri pH = 1,0 sao cho mic chi
phi axit 14 40 kg/tin quing). Sau khoang 30 phut, dung thia
rdc tir tir bot MnO, (85,2%, Trung Quéc) véi chi phi 2 kg/
tan quang. Tiép tuc khudy thém 12 h rdi tit may, loc, rira ba
bang axit H,SO, loang 0,1%. Thu va xéac dinh thé tich toan
bd dung dich trong qua trinh hoa tach. Phan tich nong do
urani trong dung dich dé xac dinh hiéu suét thu hdi urani

tuong ung véi timg cap hat.
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Abstract:

Technologies for uranium ore processing have been
studied and applied at industrial scalein many countries,
yet being studied further to improve uranium recovery
yield, assure economic effectiveness, and restrain
hazardous effects on the environment. Depending
on the kind of ores and uranium content, a suitable
leaching technology would be selected. The Institute for
Technology of Radioactive and Rare Elements (ITRRE)
has been studying leaching methods to obtain the high
recovery efficiency of uranium. Agitation leaching was
the first selection to determine optimum conditions, i.e.
acid consumption, amount of oxidant, etc to obtain the
highest recovery efficiency. In this article, the optimum
parameters for processing uranium ore (U = 1.188%)
from the PaLua - PaRong area (Quang Nam province)
by agitation leaching method using sulfuric acid were
presented. The obtained data of the agitation leaching
were compared with those of heap leaching technology.

Keywords: Agitation leaching, heap leaching, uranium
ore.

Classification number: 2.4

TAP CHI

SRR |y oy v 1207

Khoa hoc Ky thuat va Céng nghé

Anh hwong ciia chi phi chat éxy hod dén hiéu sudt thu
héi urani: Mau quing duoc nghién véi do min nghién 95%
cép hat -75 um. Can 500 g cho vao cdc thay tinh 1 lit, cho
tiép 500 ml nuéc vao coc. Khudy déu trén thiét bj khudy voi
tbc do 200 vong/phut & nhiét do phong. B sung tir tir axit
sunfuric dic (d4 nap trong buret véi thé tich xac dinh va duy
tri pH = 1,0; chi phi axit 40 kg/tin quing). Sau khoang 30
phut, dung thia réc tir tr bot MnO, (85,2%, Trung Qudc)
v6i chi phi 0, 1, 2, 3 kg/tAn quing. Khudy trong 12 h roi tat
may, loc, rira ba. Thu va xac dinh thé tich toan bo dung dich
trong qua trinh. Xéac dinh hiéu suat thu hoi urani twong g
v6i timng muc chi phi chit oxy héa.

Anh hwéng cia thoi gian hoa tach dén hiéu sudt thu hoi
urani: Mau quing dugc nghién v6i do min nghién 95% cép
hat -75 pm. Can 500 g cho vao cc thiy tinh 1 lit, cho tiép
500 ml nudc vao coec. Khudy déu trén thiét bi khudy véi
tbc do 200 vong/phut & nhiét do phong. B sung tir tir axit
sunfuric dic (d4 nap trong buret véi thé tich xac dinh va duy
tri pH = 1,0; chi phi axit 40 kg/tin quing). Sau khoang 30
phat, dung thia ric tir tir bot MnO, (85,2%, Trung Qudc)
véi chi phi 2 kg/tan. Sau cac khoang thoi gian hoa tach 3,
6,9, 12, 15, 18, 21, 24, 28 h thi tat may, loc, rira ba. Thu
va xéc dinh thé tich toan b dung dich trong qua trinh. Xac
dinh hiéu suat thu hdi urani twong mg véi timg thoi gian
hoa tach.

Anh hwéng cia chi phi axit dén hiéu sudt thu hoi urani:
Miu quing dugc nghién véi dd min nghién 95% cap hat -75
pm. Can 500 g cho vao cdc thuy tinh 1 lit, cho tiép 500 ml
nude vao coe. Khudy déu trén thiét bi khudy vai toe do 200
vong/phut & nhiét do phong. Bo sung tir tir axit sunfuric dic
(d3 nap trong buret v6i thé tich x4c dinh va duy tri pH = 1,0;
chi phi axit tir 20, 25, 30, 35, 40, 45, 50, 55 kg/tAn quing).
Sau khoang 30 phut, ding thia ric tir tir bot MnO, (85,2%,
Trung Quodc) véi chi phi 2 kg/tan. Khudy trong 18 h rdi tat
may, loc, rira ba. Thu va xac dinh thé tich toan bo dung dich
trong qué trinh. X4c dinh hiéu sut thu hdi urani twong ting
véi tung muc chi phi axit.

Ham lugng urani trong quéng, trong dung dich va trong
bd quing sau hoa tach dwoc phan tich bing phuong phap
ICP-MS Agilent USA 7500a tai Phong thi nghiém VILAS
524 thugc Trung tdm Phan tich, Vién Cong nghé xa hiém.

Hiéu suét hoa tach urani duoc xéac dinh theo cong thuc:
H = (m /m) x 100%

Trong do: m, la khéi lwong urani c6 trong quing hoa
tach, m 1a khdi lugng urani thu dugce trong dung dich hoa
tach.
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Két qua va thao luan

Anh hwéng ciia kich thwde hat dén hiéu sudt thu hoi
urani

Thuc té céac khoang urani thuong bi bao boc bdi cac
khoang da khong quing, vi vay viéc gia cong co hoc Ia
nham giai ph(’)ng cac khoang urani khdi vé boc ctua da
khong quing, dong thoi glam kich thudce hat quang. Qua
trinh hoa tach quing c6 thé dugc xem nhu t6 hop ctia nim
giai doan vat Iy va hoa hoc nhu sau: Giai doan thir nhat 1a
ngoai khuéch tan tac nhan hoa tan urani (ion H*) tir moi
truong dung dich dén 16p dup 1a mién chuyén tiép giita dung
dich va bé mit hat quing. Giai doan thir hai 14 khuéch tan
ion H' qua lop dap dén bé mat hat quang. Giai doan thir ba
1a khuéch tan ion H* vao bén trong hat quang. Giai doan thi
tu 14 qué trinh hoa tan urani bang ion H*. Giai doan thir nim
1a khuéch tan ion uranyl di hoa tan tir trong 10ng hat quing
qua l6p diip vao dung dich. Vihoa tach duoc tién hz‘mh bing
phuong phéap khudy tron nén co thé khang dinh rang, trong
nam giai doan lién tiép néu trén thi giai doan ndi khuéch tan
ion uranyl tir bén trong hat quing (ndi khuéch tan) ra dung
dich 1a ¢6 tbc d6 thap nhat, quyét dinh dong hoc ciia ca qua
trinh hoa tach. Béi vay, trong cong nghé hoa tach khuay tron
thi kich thudc hat quing c6 ¥ nghia quan trong quyét dinh
hiéu sudt cta toan bd qua trinh.

Viéc xac dinh kich ¢& hat quing can nghién c6 ¥ nghia
rit quan trong, no quyét dinh kha ning tach urani ra khoi
quang (nhu trinh bay & trén). Néu nghién qua min thi mic
du hiéu suit hoa tach c6 thé ting 1én mot chut nhung van dé
phan chia rén - 1ong (bun - dung dich hoa tach) sé& rat kho
khan, dong thoi chi phi cho viéc nghién ciing ting 1én rat
nhiéu. Vi vay, can lua chon duogc ¢ hat thich hop dé tién
hanh hoa tach sao cho vira ddm bao duoc hiéu suat thu hoi
urani cao, vira khong gdy anh huong dén cac qua trinh tiép
theo.

Két qua khao sat anh huong cua kich thude hat quing
dén hiéu suat thu hoi urani duoc chi ra ¢ hinh 1.
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Hinh 1. Anh huéng ciia kich thuéc hat dén hiéu suat thu
hoi urani.
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Tur két qua thuc nghiém dugc chi ra ¢ hinh 1 cho théy,
kich ¢& hat quing cang nho thi hiéu suit thu hdi cang cao.
Tuy nhién thuc té cho thdy, khi kich thudc hat qua nho thi
hiéu sudt tich sit ciing ting nhanh so véi urani, tinh chon
loc ctia hoa tach giam di. Vi vay, cd hat quang thich hop cho
qua trinh hoa tach urani 1a -75 pm.

Anh huwong cua lugng chit oxy hoad dén hiéu sudt thu
hoi urani

Két qua khdo sat anh huong ciia luong chat 6xy hoa dén
hiéu sut thu hdi urani dugc chi ra ¢ hinh 2.
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Hinh 2. Anh huéng ctia lugng chat xy hoa dén hiéu suat
thu héi urani.

Tir két qua thuc nghiém cho thdy: Trong khoang thé oxy
hoa khir 450-530 mV, twong dwong mirc chi phi chat oxy
héa (MnO,) 14 2 kg/thn quing, hiéu suat thu hdi urani tang
khong dang ké do luong Fe*" da chuyén hoan toan thanh
Fe**, khi d6 néu tiép tuc tang thé oxy hoa dung dich thi chi
yéu s& lam tang qua trinh hoa tan tap chat. Tir két qua thuc
nghiém cho théy, chi phi chét oxy hoa dugc chon 1a 2 kg/
tan quang, vura dat hi¢u suét thu hoi urani cao, vira thu duoc
dung dich c6 thé 6xy hod khir trung binh, giam dugc nong
d6 cua mot sb kim loai c¢6 kha nang canh tranh véi urani
trong cong doan tinh ché urani bang trao dbi ion va chiét.

Anh hwéng ciia thoi gian héa tich dén higu sudt thu
héi urani

Két qua khao sat anh huong cta thoi gian dén hidu suat
thu hdi urani dugc chi ra & hinh 3.
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Hinh 3. Anh huéng cia thoi gian hoa tach dén hiéu suat
thu hdi urani.

Tir két qua khao sat cho thay, thoi gian phan Gmg 1 18 h
cho hiéu suét thu hdi urani dat 94,0%.

Anh hwéng ciia chi phi axit dén higu sudt thu héi urani

Két qua thyc nghiém vé anh hudng cua chi phi axit dén
hiéu suat thu hoi urani dugce chi ra ¢ hinh 4.
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Hinh 4. Anh huéng ctia chi phi axit dén hiéu suat thu hdi
urani.

Tir két qua khao st cho thiy, chi phi axit thich hop 1a 40
kg/tan quang cho hi¢u suat thu hoi urani dat 94,0%.

So sanh phwong phdp hoa tich khudy tron véi phwong
phdp hoa tich dong

Nhom tac gia da tién hanh thir nghiém hoa tach quing
urani ving Pa Lira - Pa Rong theo phuong phap hoa tich
dbng dé c6 thong s so sanh v6i két qua hoa tach khudy tron
o trén. Thi nghiém duoc tién hanh trén cot hoa tach bé‘lng
nhwa PVC (dudng kinh 0,105 m va chiéu cao 1,2 m). Quing
urani (1,188% U) duoc déap, nghién va sang dén kich thudc
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<1 cm. Nap 10 kg quing (c& hat < 1 cm) da agglomerat hoa
vao cdt. Dung bom dinh lugng tudi dung dich axit sunfuric
¢6 ndng d6 50 g/l vao dinh cot véi toe do 30 I/m*h. Méc
tinh thoi gian hoa tach 1a thoi diém pha long di ra khoi dau
dudi cua cot. Tudi dén khi nao dung dich 16 ra ¢ day cot co
pH < 1 thi dimg, dé chay hét qua 1 ngay thi tudi tiép. Xéc
dinh thé tich tudi va thu, nong d6 urani trong mdi lan tudi
dé tinh hiéu sudt thu hoi urani sau mdi lan tudi (thé tich tudi
la lvgng dung dich axit sunfuric tudi tir trén dinh cot quang
dugc tinh tir e bat dau tudi dén khi két thic tudi, con the
tich thu la lwgng dung dich thu dugc ¢ dudi day cot sau khi
dé cot chay hét ciia mdi lan tudi).

Tién hanh hoa tach khi bom toan bo dung dich axit da
chuén bi va thu dung dich di chay qua cot lam dung dich
hoa tach. Rura bé“mg dung dich axit sunfuric loang (0,1%).
X4c dinh thé tich dung dich hoa tach va dung dich rira, phan
tich ham luong urani, st trong dung dich va b quing dé
tinh hiéu sudt thu hoi urani. K&t qua so sanh cac thong sd
cua qua trinh dugc chi ra ¢ bang 1.

Bang 1. So sanh cac théng s6 clia qua trinh hoa tach
quang ving Pa Liia - Pa Rong bang phuang phép hoa tach
khudy tron va hoa tach dong.

Cic thong sb Hoa tich dong Hoa tich khudy tron

Kich thuéc quing ban dau <lcm <75 um
Tiéu hao axit H,SO,, kg/tin quing 45-50 40
Tiéu hao chét 6 xy hod MnO,, kg/tAn quing 4 2
Nf”)ng d6 U trong dung dich hoa tach, g/l 1,0-1,6 5-8
Nong do Fe trong dung dich hoa tach, g/l 8-11 1-2
Hiéu suét thu hdi urani, % 80,2 94,0

Do phuong phép hoa tach khudy tron yéu cau kich thude
hat quing nhoé hon rat nhiéu, nén khi b sung axit, chit oxy
hoa lai phai khong ché pH va thé oxy héa khir & mirc d nhat
dinh. Vi vay, phuong phap hoa tach khudy tron co wu diém
1a ndng d6 urani trong dung dich sau hoa tach va hiéu suét
thu hdi urani cao hon; tiéu hao axit, chat oxy hoa va ndng
d6 sat thap hon khi so voi phuong phap hoa tach déng vi
trong hoa tach déng sir dung axit sunfuric c6 nong d¢ cao
ngay tir ban déu [3]. Chinh vi néng do sat trong dung dich
hoa tach thap nén giai doan lam giau, 1am sach dung dich
urani tiép theo s& thuan loi hon. Tuy nhién, hoa tach quing
¢6 ham lugng urani thap, thap hon 1% theo U,0,, bang cong
nghé danh dong s& c6 hiéu qua hon so véi hoa tach khudy
tron. Hoa tach khudy tron c6 hiéu qua cao khi xtr Iy quing
urani ¢6 ham luong cao nhung phai nghién min quing dan
dén tang chi phi nghién, phat sinh bui nhiéu va chi phi cho
khau loc, rura.
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Nhu vay, mdi loai hinh cong nghé, hodc hoa tach danh
dbng, hodc hoa tach khudy tron trong binh phan tng déu
¢6 uu diém va nhuoc diém riéng. Viéc lya chon phuong
phap hoa tach phu hop phu thudc hoan toan vao thanh phan
khoang vét, héa hoc cua quang va mic do yéu cAu tan thu
urani tr quang.

Trong nghién ctru ndy, cac yéu td anh hudng dén hiéu
suét thu hoi urani tir quang (U = 1,188%) ving Pa Lira - Pa
Rong (tinh Quang Nam) bang phwong phap hoa tach khudy
tron da dugc khao sat ky. Cac két qua thyc nghiém cho thay
céc thong s6 hoa tach toi wu nhu sau:

+ Kich thuéce hat quang phu hop cho qua trinh hoa tach
khudy tron khoang 95% c6 cap hat -75 um;

+ Chi phi axit sunfuric thich hgp cho qua trinh hoa tach:
40 kg/tén quang;

TAP CHI

onG o it \an 220 11207

+ Chi phi tac nhan oxy hoa MnO,: 2 kg/tin quing;
+ Thoi gian phan tng: 18 h;

Véi cac diéu kién nhu trén hiéu sudt thu hdi urani dat
(9443)%.
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