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Toém tit

Cong nghé xtr Iy quing urani da duoc nghién ctru va dua ra san xuat véi quy mo cong nghiép
& nhiéu nuée trén thé gidi, hién nay van tiép tuc duogc nghién ctu nham nang cao hiéu suét thu hoi
urani dam bao hiéu qua kinh té va han ché tac dong c6 hai t6i méi truong. Tuy thude vao ting ddi
tugng quing va cap ham lugng urani ma nguoi ta lwa chon ap cac cong nghé hoa tach khac nhau.

Vién Cong nghé xa hiém d3 va dang tiép tuc nghién ctru cac phuong phap hoa tach nham dat
hiéu suét thu hdi urani cao. Bdi v6i quiang nghéo, trung binh, hoa tach khudy tron tuy khong mang lai
hiéu qua kinh t& nhung c6 hiéu sut thu hdi urani cao hon so voi hoa tach tinh. Dé Iya chon k¥ thuat
hoa tach thich hop chung ta can tién hanh thi nghiém nham dua ra nhiing thong s cong nghé va quy
trinh cho timg d6i twong quing. Hoa tach khudy tron 13 lya chon dau tién nhiam dua ra nhitng diéu
kién tdi uu vé chi phi axit, chit oxy ho4,...dé dat hiéu sut thu hdi cao nhat.

Trong bai b4o nay chiing tdi trinh bay két qua khao sat cac yéu t6 anh huong dén hiéu sut thu
hoi urani tir quing (U=0,1752%; Fe= 1,279 %) vung Pa Lira theo phwong phap hoa tach khudy tron
béng H,SO,.

Tir khoa: Quang urani, hoa tach khudy trén.
I. MO DPAU

Hoa tach 1a mdt cong doan quan trong trong qua trinh xr 1y quing urani, kha ning
tach urani ra khoi quing va chi phi cho qua trinh hoa tach chiém vai tro 16n trong dy chuyén
cong nghé. Dé tach urani ¢6 thé dung cac phuong phap 14 hoa tach tinh va dong bang tac
nhan axit (H,SO4) hoic tic nhan kiém.

Déi voi quing urani Viét Nam c¢6 ham luong urani trung binh, thap va luong khoang
tap chat cao nén thich hop v6i hoa tach déng bang axit H,SO,. Dé co thé thyuc hién k¥ thuat
hoa tach déng mot cach c6 hiéu qua, thi viéc dau tién 1a phai tién hanh cac thi nghiém hoa

tach khudy tron dé xac dinh mot vai thong sb co ban phuc vu cho k¥ thuat hoa tach dong



Pay 1a phuong phap hoa tach phd bién tén thé gidi dugc ap dung véi loai quing cat
két. Qua trinh hoa tan urani vao dung dich phu thudc vao cac yéu té sau: Kich ¢& hat quing,
nong d¢ axit, chi phi chat 6xy hoa, nhiét do, thoi gian hoa tach,...

B4o c4o trinh bay sau ddy chi 12 mot phan tom tit trong ndi dung nghién ctru cia
Nhiém vu: “Xit Iy mdu cong nghé thu nhin urani” di duoc Vién Cong nghé xa hiém thyc
hiém thuc hién trong nam 2012.

II. NOIDUNG
I1.1. Pdi twgng va Phwong phap

Déi twong nghién ctru: quang (U=0,1752%; Fe= 1,279 %) vung Pa Lira

Khéo sat anh hudng ciia cac yéu td co ban nhu kich thude hat quing, ndng do axit, thoi
gian hoa tach, thé oxy hoa dén hiéu suat thu hdi urani.

Phuong phap: Tién hanh 1am thi nghiém véi 500g quing/mé trong cdc thiy tinh dung tich
11it, ty 18 rdn/long 1a 1:1, thiét bi khudy tron ¢ diéu chinh téc do, dau do pH, dau do thé oxi
hoa — khtr, hé thong lam viéc trong diéu kién madi truong, thoi gian hoa tach 24h.

11.2. Két qua va ban luin
11.2.1. Khdo sdt dnh hwéng ciia kich thuwéc hat dén higu sudt thu hoi urani

Quing duoc nghién tdi cac cdp hat 1an lugt 1a -75um, - 105um, -150pum va -212um.
Thi nghiém hoa tach urani dugc tién hanh véi timg loai kich thudc quing trong cung diéu
kién: H,SO, 0,9M:; chi phi axit 60kg/tin quing; chit oxy héa MnO, véi chi phi 4kg/tan; thoi
gian 24h.Sau khoang thoi gian hoa tach, 1y mau di phéan tich ham luong urani dé tinh higu
suat thu hoi.

Két qua khao sat anh huong cua cua kich thudc hat dén hiéu suét thu hdi urani duoc

chira ¢ hinh 1.
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Hinh 1. Anh hwong cua cua kich thuoc hat dén hiéu sudt thu hoi urani

Tur két qua thyc nghiém dugc dua ra trén hinh 1 cho théy, trong cung diéu kién hoa
tach nhu nhau, khi kich thuéc hat quing giam (tir -212um dén -75um) thi hiéu suat thu hoi
urani tang (tir 80,6% dén 95,3%).

Su anh huong nay dugc gidi thich do cac khoang urani thuong bi che khuét boi cac
khoang da khong quing, vi vay viéc gia cong co hoc lam giam kich thudc hat quing nham
giai phong cac khoang urani.

Viéc xac dinh nghién quing dén ¢ hat nio quyét dinh kha ning tach urani ra khoi
quang. Néu nghién qua min, hiéu suit thu hoi urani c6 thé ting, tuy nhién van dé phan chia
rin — 1ong bun sau hoa tach s& gap kho khin rat 16n, dong thoi chi phi cho viée nghién quing
cling tang lén.

Mt khac, néu hat quing c6 kich thudc 16n, dién tich tiép xtic giita bé mit quing va dung dich
hoa tach s& giam. Ngoai ra, kich thudc hat quing 16n 1am cho qua trinh khuéch tén trong cua
tac nhan vao sau trong hat khé khan hon, tir d6 1am giam hiéu suat qua trinh.

Vi vay, trén thuc té can lya chon kich thudc hat thich hop ddi voi tung loai quang cu thé.
11.2.2. Khdo sdt anh hwéng ciia chét éxy hod dén higu sudt thu héi urani

Mau quing dugc nghién téi cap hat -75um.



Tién hanh hoa tach cac thi nghiém trong cung diéu kién: H,SO4 0,9M; chi phi axit
60kg/tan quing. Chat 6xy hoa 1a MnO, dang bot (85,2%, TQ) véi cac chi phi MnO; lan luot
cho mdi thi nghiém la 2; 3; 4; 5 kg MnO,/tan quang. Sau thoi gian 24h hoa tach, léy mau di
phan tich ham lwong urani dé tinh hiéu sut thu hoi.

Két qua khao sat anh hudng cua chit 6xy hod dén hiéu suit thu hoi urani duoc chi ra

¢ hinh 2.
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Hinh 2. Anh hwéng ciia chdt 6xy hod dén hiéu sudt thu hoi urani

Tur két qua thuc nghiém cho thiy: trong khoang thé 450 — 530mV hi¢u suat thu hoi
urani tang khong dang ké do lugng Fe?* da chuyén hoan toan thanh Fe**, khi d6 néu tiép tuc
tang thé oxy hoa dung dich thi chii yéu s& lam ting qua trinh hoa tan tap chat. Két qua thuc
nghiém cho thiy chi phi chat 6xy hod dugc chon 1a 4kg/tdn quing khong chi cho hi¢u suat
thu hdi urani cao ma con thu duge dung dich c6 thé 6xy hod khir trung binh, giam duoc nong
dd ctia mot sb kim loai c6 kha nang canh tranh v&i urani khi trao ddi ion & nhitng budc tiép
theo.

Urani ¢ trang thai hoa tri VI hoa tan nhanh trong axit H,SO,4, nhung urani hoa tri IV
phai dugc oxy hoa thanh urani héa tri VI thi qua trinh hoa tan méi xay ra. Chat 6xy hoa tac

dung tryc tiép bang cach chuyén Fe®" tao thanh do hoa tan Fe co trong quang hodc Fe di vao



quang khi nghién thanh Fe¥. Nong do Fe** thuong nam trong khoang tir 1 dén 2g/1 1a phu
hop dé hoa tan c6 hiéu qué uraninit.

Qua trinh oxy hoé réat phirc tap, cac tai liéu di chi ra rang chit oxy hoa thém vao c6
phan tng gian tiép ddi véi urani va thuc hién thong qua sy c6 mit cua cip Fe¥ IFe*:

Fe** +[0] = Fe**
Fe®* + U = US* + Fe?*

Trong phan mg nay khong c6 vai trd cia H', tuy nhién theo nguyén 1y chuyén dich
can bang Losactorie, dé ting qué trinh hoa tan U*" thi ta phai duy tri H" thich hgp nhdm tao
ra phte bén ciia U, Trong phéan Gmg oxy hod Fe* thi vai trd H* thé hién rat rd, v6i chit oxy
hoa MnQO; ta c6 phan ung:

2Fe* + MnO, + 4H" = 2Fe*" + Mn*" + H,0

lon Fe** & dang phuc sulfat 6xy Fe** 6xy hoa U** theo co ché dién ho4 trong d6 ndng
do ion Fe* nhung dang phu thudc dugc xac dinh bdi ty 1€ Fe¥/Fe?. lon Fe? trong dung dich
hoa tach dugc khdng ché bang cach didu chinh thé 6xy hoa khi thém chit 6xy hoa. Dbi véi
diéu kién hoa tach dién hinh giita thé 6xy hoa va ndng do ion Fe tuan theo phuong trinh
Nernst:

E. =397 +0,1984.T.Ig ([Fe**] / [Fe**])
Trong d6: E¢: Thé 6xy hoa dung dich (mV)
T: Nhiét d6 (K)

[ ]: Nong do mol

Phuong trinh chi ring thé 6xy hoa & 400mV khi 50% Fe & trang thai Fe* va thé oxy
ho& 500mV khi con 2% Fe*". Thé 6xy hoa yéu cau dé 6xy hoa hoan toan khong anh hudng
boi loai quing (cat két hodc vein) va loai khoang da. Thong thuong viée nghién ctru thé oxy
hod 1a khong can thiét. Viéc tach urani mot cach thoa man thuong dat duoc dbi voi hau hét
cac loai quing bang cac duy tri thé 6xy hoa trong khoang 450-500mV. Bé dam bao thé dung
dich ta phai thém tac nhan oxy hoa (thuong dung MnO,).

Céc thi nghiém quy mé phong thi nghiém can duoc tién hanh & thé 6xy hoa khong ddi
khoang 500mV trong qué trinh hoa tach. Dbi voi loai quing cat két, thuong sau khi hoa tach
dugc 1h méi bd sung chit oxy hoa, tranh hién twong tiéu tén chat 6xy hoa khong can thiét.
11.2.3. Khdo sdt dnh hwéng ciia thoi gian dén higu sudt thu hoéi urani

Quing dugc nghién t6i kich thude -75um.



Tién hanh thi nghiém hoa tach trong cung diéu kién H,SO, 0,9M; chi phi axit
60kg/tn quing; ty 16 R/L = 1/1, thé oxy hoa dung dich 450 -500mV, chit oxy héa 4kg/tan.
Sau mdi khoang thoi gian hoa tach nhit dinh, 1dy mau dung dich hoa tach di phan tich xac
dinh ndng d6 urani dé tinh hiéu suat thu hoi.

Két qua khao sat anh huong cua thoi gian dén hiéu suat thu hoi urani dugc chi ra &
hinh 3.
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Hinh 3. Anh hudng ciia thoi gian dén hiéu sudt thu hoi urani

Két qua khao sat cho thay, khi thoi gian phan Gmg ting thi hiéu suét thu hoi urani ciing
tang. Tuy nhién hiu suat thu hoi chi ting nhanh trong khoang thoi gian ban dau, va ting
cham dan néu tiép tuc kéo dai thoi gian hoa tach.

Thi nghiém trén dat hidu suat thu hoi urani toi 95,3% trong khoang thoi gian hoa tach
1a 24h.
11.2.4. Khdo sdt anh hwong ciia chi phi axit dén hiéu sudt thu héi urani

Quing nghién t6i kich thudc -75um.

Céc thi nghiém dugc tién hanh hoa tach trong ciing diéu kién: ty 16 R/L = 1/1, thé oxi
hoa dung dich 450 - 500mV, chit oxy hoa 4 kg/tin, thoi gian: 24h. Nong do axit H,SO, ddi
véi ting thi nghiém 1a 30, 40, 50, 60 kg axit/tin quing. Sau 24h, mau dung dich hoa tach

duogc phén tich xac dinh néng d6 urani dé tinh hiéu suét thu hoi



Két qua thuc nghiém vé anh huéng cua chi phi axit dén hiéu suét thu hdi urani duoc
chi ra & hinh 4. Tir két qua khao sat, ta thdy chi phi axit thich hop 1a 40-45 kg/tdn quing cho

hiéu suét thu hdi urani gan 90%.
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Hinh 4. Anh hwéng ciia chi phi axit dén hiéu sudt thu héi urani

Trong quing, urani ton tai cht yéu & hai trang thai hoa tri 1a UO3 va UO,. & trang thai

hoa tri 6 urani c6 thé tan d& dang trong méi trudng axit sulfuric theo phan tmg:
UoO; + MnO; +H,SO, —» UO3 + MnSO, + H,0
UO3 + H,SO, - U0,S0, + H0.

Trong dung dich, ion uranyl tao thanh cac phirc bén véi ion sulfat theo diy can bang

dong sau:

UO,%" <> UO,S0,¢> UO,(S04),> <> U02(S04)5*
& didu kién hoa tach thong thuong thi dung dich chii yéu tdn tai dang UO»(SO4)s* va né
chiém dén 70%.

Hoa tach quing urani 1a qua trinh nhiéu pha khong ddng nht va vén tdc cta qua trinh
dugc xac dinh bai van tc chuyén khéi tac nhan phan tGng tir thé tich dung dich t6i bé mat
khoang urani. Trong truong hop nay van tdc cia qua trinh hoa tach dwgc biéu dién boi
phuong trinh:

dC/dx= (C; - Cp)/o



O day: dC/dx-gradien ndng do; C; - nong do tac nhan phan tng trong thé tich bun
quing; C, ndng do tac nhan phan tmg trén bé mit phia trong; 0 - d6 day 16p khuyéch tan.

Nhu vy vén téc clia qua trinh hoa tach urani ti 16 thuan v6i hé s6 chuyén khoi, bé mit
tiép xtc pha, ndng do tac nhan phan tng va ti 1& nghich véi téng dién tré khuyéch tan. Pidu
nay giai thich vi sao khi ting ndng d6 axit, ting thdi gian hoa tach va giam kich thudc hat
quing thi hiéu sut hoa tach quing urani cang 16n.

I1l. KET LUAN

- Pi khao sat anh hudng cua cac yéu té trong qua trinh hoa tich mau quing urani
(U=0,1752%) ving Pa Lira bang phuong phap khudy tron. Tir két qua thuc nghiém cho ta cac
thong s6 hoa tach nhu sau:

+ Kich thudc hat quing phi hop cho qua trinh hoa tach khudy tron khoang 95% c6 cip
hat -75um.

+ Chi phi axit sulfuric thich hop cho qua trinh hoa tach: 50 - 55kg/tin quing.

+ Chi phi tac nhan oxi hda MnO,: 4kg/tin quing.

+ Thoi gian phan ung: 21 -24h.

s& cho hiéu suét thu hdi urani ~ 95%

- Cac thong s6 ctia qua trinh hoa tach khudy tron chinh 1a nhiing dinh huéng quan trong

dé nghién ctru lya chon cac thong sd thich hop cho qua trinh xtr Iy miu cong nghé bang

phuong phép hoa tach ddng.
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