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Liquid wastes of milling process usually consist of barren solution, deéant
solution and tailing seepage. After acid leaching process, the solution that is
normally used to transport the failing may contain great concentration of

contaminants including sulphuric acid, heavy metals, nitrates, sulphates, organic

solvents and amines, chlorides and the radionuclides of which the most critical
is Ra’®, as well as other contaminants. This article introduces a procedure and
the results for the treatment of effluent from uranium mining and milling.

1. MG AU

Hién nay nhu cau n#ng lugng ndi chung va
dién nguyén tlr ndi riéng ngay cang tang. Dién
hat nhan dugc xem |3 ngudn cung cdp ning
Iugng sach, it gay & nhiém mdi trudng hon so
véi cac ngudnscung cip ning lugng tir nhién
liéu hoa thach. D& duy tri dugc uu thé 13 ngudn
nang lugng sach, viéc xUr ly va quan ly ba thai
phéng xa ngay cang dudc coi trong. Ba thai
phéng xa rat da dang, bac gdm nhiéu loai va
cb ngudn géc xudt xif khac nhau. Mbi loai dang
thai cb6 cach x{r ly va quan ly thich hop. Trong
bai nay ching tdi xin gidi thidu két qua x(r ly ba
thai 16ng clia qua trinh thuy luyén urani.

Thai 1dng {3 mét trong cac loai thai ra tif qua
trinh thuy luyén urani. Thai 16ng chi yéu la
dung dich sau khi da tach urani. Thai long tit
nha may thuy luyén |3 chat ddc hai phéng xa
ddi véi méi trudng xung quanh vi cé chita Ra*®
, Th®, Po?", Ac? .. Tuy nhién hiau hét ching
cé chu ky ban ra ngin. Ngoai cac thanh phan
phéng xa, trong théi 16ng con chita mét s chit
v6i néng dd 16n. D6 1a axit sunfuric, cac mudi
sunfat, florua, clorua, cachonat, nitrat clia céc

kim loai, mudi améni, canxi, natri... C6 thé con
chlfa cac cation: sit, ddng, vanadi, molipden,
asen, chi, mét s6 hgp chat cla urani... Do ddc
hai cang 16n khi thai Idbng c6 chifa dung dich
thai sau qua trinh chiét, trong d6 ¢é thé chira
alkylamin, TBP, amin, kerosen, rugu... Vi vy,
thai 16ng phai dugc xU ly dé loai bd nhilng chét
phéng xa va doc hai néi trén.

Il. THYC NGHIEM o

Dung dich thai dem nghién dtu xUr ly 1A
dung dich hoa tach sau khi d& tach urani
bing phuong phap trao ddi ion va dung dich
thai sau qua trinh k&t tta urahi k¥ thuét.
Hoat & phéng xa clia dung dich thai dugc
xac dinh trén may do ph8 k€ gamma, con
ham Iugng cac kim loai trong nuéc thai duge
xac dinh bing phuong phap do 'guang. KEL
qua do ph k& néu dbang 1..

Thai 1dng dugc x(r ly baing phuong phap két
tlia qua 2 giai doan:

Giai doan 1 - giai doan trung hoa

Diing slta vdt 20% trung hoa nubc thai dén
pH =10 trong bé trung hoa c6 khudy trén.

Bdng 1. Hoat dé phong x@a ctia mt s6 nguy‘n t6 trong théi 1ng

7)) ph x@ (Bg/L)
Loai dung djch U Th Ra
Dung dich sau hoa tach 77700 15 000 41,6
Dung dich sau trao d8i ion 250 13 300 40,0
Dung dich sau két tda urani 270 230 45,0
Mirc d6 cho phép - <1 - <2
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'Sau d6 chuyén dung dich vao bé i8ng, ding
chdt tr¢ lAng v6i luong 100 g/m®. Gan nudc
trong dua sang giai doan cdng két. Phan huyén
phi rin con du Ca{OH), dugc dua trd lai qué
trinh trung hoa, bd sung thém sita véi aé dung
dich dat t&i pH 10 va thyc hién lAng gan nhu d4
trinh bay & trén

Bédng 2. Hogt d¢ phdng xa cua radi & phén
thdi Iong sau xur ly giai doan 1 bdng véi @ cédc
gid tr] pH khéc nhauthdi Iong sau xwr Iy giai doan
1 bdng véi & cdc gid tr| pH khdc nhau

D¢ pH 7,5 8,5 10
Hoat d¢ phong xa
cla radi (Bq/l) | 44,2 43,1 41,5

Giai doan hai - giai doan cong két

Bd sung tir tir BaCl, (dung dich 20%) theo
lugng 0,1 g/l vao dung dich thu dugc trong giai
doan k& trén (c6 khudy trdn) cho d&n khi dat
pH nhét dinh. Sau d6 dung dich dudc chuyén
vao bé lang. B3 sung cht trg ling véi lugng
100-200 glffn?. Nudc trong sau x(r ly dugc dua
vao b8 ch(ta d& chuyén vao tai sir dung.

. KET QUA VA THAO LUAN

Giai doan 1: Trung hoa dung dich thai béng
v6i dén pH =10 nhadm hai muc dich: trung hoa
hét luong axit du con lai trong dung dich dé
dung dich trd thanh trung tinh; két tla hau hét
céc kim loai néing nhu Th, U, Pb... ra khéi dung
dich. Sau khi trung hoa thai Iong dén pH = 10
lugng CaO tinh ra tiéu tén hé&t 25-30 kg/1 tan
quiing. Trif Ra?®, ¢cdn cac nguyén té nhu U, Th,
Pb, Fe... dugc tach hoan toan ra khdi dung
dich. Hoat d phéng xa cla Ra hau nhu khéng
thay ddi va khong bi anh hudng ciia qué trinh
két ta nay, diéu nay c6 nghia la phan 16n radi
van cdn n3m lai trong dung dich. Sau khi trung
hoa giai doan 1, d& ling, loc. Phén ba thu
dugc, tiép tuc duge x(r ly theo phuong phéap xif

Iy thai rdn, con phan ldng duge chuyén tiép
sang giai doan 2 d& x{ Iy radi. Hoat d6 phéng
xa clia phan rin va phén ba sau xU ly giai doan
1 tai céc gia tri pH khac nhau néu & bang 2.

Giai doan hai - Lam sach Ra ra khéi dung
dich béng phan (tng céng két véi BaCl, .

Cho dung dich BaCl, vai ti 1& trong khodng
10-200 mg/l dung dich thai, va dé Kng két tla
trong nhimg khodng thdi gian khac nhau. Sau
ddy, loc tach phén rén va phan ldng. D6 phong
xa cla Ra theo lugng BaCl, (mg/l) va thdi gian
dé ling (ngay) néu & bang 3.

K&t qua thuc nghiém cho th&y: Sau thdi gian
dé lAng 30 ngay, cb thé tach dugc 99,6% radi

¢b trong thai 1dng va d6 phéng xa clia Ra trong
dung dich gidm gan t&i giéi han cho phép.

Lugng BaCl, 20 mg/l va thdi gian ldng 10
ngay ddm bao qua trinh loai bd Ra dén dudi
mirc tiéu chudn cho phép.

D& tang cudng su lAng nhdm gidm bt thdi
gian 1&ng d3 cho thém chét tyg #ng vao trong
qua trinh két tda.

Bang 4 chi ra thanh phdn clla mét s8
nguyén t& chinh trong dung dich ban d4u, trong
dung dich thu dudc sau khi trung hoa bang voi
va trong dung dich thu dugc sau khi cong két '
radi bang BaCl,.

- Két ludn

Tt nhimg két qua thuc nghiém thu dugc
trong qué trinh nghién clu xr Iy thai trong qua
trinh thuy luyén c6 thé rit ra mét s& két luan
sau:

- P& x{t Iy thai 1dng clia qua trinh thuy luyén
urani, can ti€n hanh qua 2 giai doan:

+ Giai doan d4u trung hoa béng sita voi dén
pH = 10. Luong vdi tiéu thu phu thudc vao
thanh phan va dd axit cGa thai 1dng.
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Bang 3. DY phdng xa cta Ra theo lugng BaCl, (mg/l) va thof glan dé ldng (ngay)

Lupng BaCl, (mg/i)
Ngdy 0 20 50 80 110 150
0 51,6 - - - - -
10 - 0,39 0,42 0,39 0,36 0,37
30 2,64 0,09 0,03 - - -
Bang 4. Thanh phén cédc nguyén td chinh trude va sau khi xir ly |
Dung Ban diu ; pH=3,6 Sau trung hoa bdng Sau két Sau két
dich Ca(OH), dén pH=9 tua bdng | tda bdng
BaCl, 14g/1 BaCl,
100
Nguyén SO, U Ra SO, U Ra u Ra u Ra
t§
Néngdd | 1042g/l | 0,002¢g/l | 45Bgl | 587 | 00001 | 41,5Bg/ | Nhd Nhé
Anh hutng cda ndng d¢ SO, dén viée tdch radi bdng BaCl,
_ Sau khi b6 | Sau khi b6
. 2- 2.
Dung Ban" ddu; pH=3,6 Sau trung hod bang svt;n'g; 312 i:ng; ?I;a
dfch Ca(OH), dén pH=9 bédng BaCl, | bdng BaCl,
14g/1 100g/1
| Nguyénts | SO2 u Ra 80, V) Ra U Ra U Ra
Néng 46 r'10.42 g/l | 0,002g1 | 45Bqgl 587 0,0001 | 41,5Bg71 | Nho | Nhd | Nho R4t
nhd

+ Giai doan hai d& tach radi ra khoi thai léng
dung tdc nhan mudi bari (chl yéu la BaCl, vdi
fi 16 0,05 - 0,3 g/l). Nhd bign phap nay c6 thé
loai ra dugc 90-97% radi chifa trong thai 16ng.
Sau khi x(r iy bang BaCly bd rin dugc xUr ly
theo phuong phap xi méing hoa cén phin 16ng
cb hoat tinh phéng xa thap c6 thé quay lai chu
trinh xif ly quéng. Qua trinh lam sach thai léng
bing BaCl, dugc ti€n hanh trong bé chia.
Néng @6 clia ion SO, trong rﬁ@t khbéng nhét
dinh ¢6 &nh hudng toi su ddng két tha cla radi
v§i bari. Do BaSO, cdu tao tir nhimg hat rat
min va lAng cham, vi vay cin cho thém chat
keo tu thich hgp dé tiing t6c dd lang. Vi cach
XU ly nhu vdy, gidm dugce db phéng xa clia thai
1dng t6i mc cho phép.

- Trong diéu kién san xuét phai tinh toan hé
th8ng tuan hoan nudc thai ldng @4 qua x(r ly lai
khau thuy luyén nham giam tiéu t8n nudc sach
va han ché t8i da lugng nudc ban thai ra moi
trudng, kém theo su tan phat chit phéng xa va
cac hoa chét ddc hai khac./.
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