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Két tia

Chiét dung moi

Bdo cdo trinh bay tém tat két qud nung phan huy qudng ddt hiém tai mé Ndm
Xeva tdch cdc tap chdt urani, thori, sat, ttr dung dich thuy Iuyen bdng phu'o'ng
phdp trung hoa va phwong phap chiét bang dung moi. Két qud nghién ciru cho
thdy diéu kién nung phan huy 0 nhiét do 450°C, ty I¢ qudng/axit H>S0, ddc la
1 /1 thoi gian nung 2 giorva quang sau khi nung durgc hoa tdch bang nwoc voi
ty 1é ran/léng la 1/5; héa bun variavoity g ran/ Iong la1 /4 sé cho két qua
hon 60% Th va hon 45% U ndm lai trong bd rdn, con hiéu sudt hoa tdch ddt
hiém Iém hon 95%. Bing perO'ng phap trung hoa védi tdac nhdn MgO & diéu
kién pH tir 4+4,5. Hiéu sudt tdch cdc tap chdt Th, U, Fe tir dung dich hoa tdch
twong ng la 85%, 37% va 98%. Bing ky thudt chiét dung moi vai viéc st
dung tdc nhdn amin bdc 1 (N1923) va amin bdc 3 (TOA), hiéu sudt tdch cdc
tap chdt Th, U twong ting la 95,8 va 95,3%.
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1. Mé dau

va nnk, 2010; Nguyén Trung Thinh, 2014). Tl
qua trinh hoa tach quing dit hiém Bac Nam Xe

Mo dat hiém Nim Xe thudc tinh Lai Chiu gom
hai tu khoang dat hiém 13 Bic NAm Xe va Nam
Nam Xe. Cac két qua nghién ctru cho thay, dat hiém
Bic Nam Xe c6 thanh phin khodng hoc
fluorocarbonate dit hiém hodc baesnezit
(REFCO3), thach anh, barit, canxit, fluorit va mét
lwong nho chat phéng xa Th, U. Quidng dat hiém
N4m Xe c6 chira cic nguyén t6 phdng xa, trong d6
ham lwong thori tir 0,026+0,1% va ham lwgng
urani ttr 0,009+0,095% theo trong lwong (Vlasov
etal. 1961; Nguyén Van Hoa, 2014; Bui TAt Hop
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biang phuong phap nung phan hiy véi tac nhan
axit sunphuric H,SO4 dac thu dwoc dung dich
mudi sunphat d4t hiém va ba ran chira mot lwong
cac chit phéong xa Th va U. Trong dung dich mudi
sunphat dit hiém, bén canh cac ion dat hiém nhe
nhuw La3+, Ce3+, Ce+, Pr3+, Nd3+, Sm3+,... con chira cac
tap chit la cac ion UO,2+, Th#, Fe?+, Fe3+,... Vi vy,
viéc nghién ctru xtr ly ba ran chira phong xa thu
dwogc sau qua trinh hoa tach cling nhw tach cac
nguyén t6 phong xa va kim loai ndng ra khoi dung
dich sunphat dit hiém tir qua trinh ché bién quing
dat hiém Bic Nam Xe 1a can thiét nham muc dich
bdo vé méi triromg va thu nhan dung dich dat hiém
khong chira chat phdng xa.
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Trén thé gidi, khi urani va thori cé trong
quang dat hiém véi ham lwong 1én thi viéc tch
cac nguyén t6 phong xa khong nhitng nham muc
dich ddm bao moi trwedong, lam sach dat hiém ma
thori va urani con la nguyén liéu quy dwoc st
dung trong nganh nang lwong nguyén t va dwa
lai gia tri kinh té cao. D€ tach urani va thori ra khoi
dung dich dat hiém sunphat thwdong st dung cac
phuwong phap nhw phwong phép két tia, phwong
phép chiét dung moi va phwong phap trao doi ion.
Trong phuwong phap két tiia c6 thé str dung cac tac
nhan két tia dang ran nhw MgO, NaOH, Na,COs,
CaCO0s,... Trong phwong phap chiét dung méi c6
thé st dung cac amin dé tach thori, urani ra khoi
dung dich sunphat dat hiém. Amin bic mot (amin
N1923, Primene JM-T, alamin,...) c6 kha nang tach
chon loc thori ra khéi dung dich trong moi trueong
sunphat, amin bac ba c6 kha nang tach urani ra
khdi dung dich trong moi truwdng sunphat.
Phwong phap két tia sunphat kép str dung tic
nhan Na,S0, dé két tha chon loc cac kim loai dit
hiém con cac nguyén té phéng xa va tap chat con
lai trong dung dich ciing dwoc str dung dé tach cac
nguyén t0 phong xa (Amaral, Mortais, 2010;
Callow, 1967; Cheng, 2015; Crouse, Brown, 1959;
Hoang Nhuan, 2015). Viéc str dung phwong phap
nao hay két hop gitra cic phwong phap dé tach cac
nguyén t6 phéng xa trong qua trinh ché bién dat
hiém phu thudc vao nhiéu yéu t6, trong dé cé yéu
t6 loai quang dat hiém, thanh phan va dic tinh cta
quang, dic diém ctia dung dich hoa tach.

2. Phwong phap nghién ciru

2.1. Nguyén liéu, héa chdt va dung cu

Nguyén liéu khoang dwoc nghién ctru la tinh
quang dat hiém Nam Xe, c6 thanh phan cic hop
chit 0,017% Us0s; 0,028% ThO; va 32,5% TREO.

Cac loai hoa chat str dung trong qué trinh
chiét tach bao gébm H,SO0s, HNO;, HCI, NaOH,
NH4Cl, CaCO3, Na,CO3, MgO céc loai amin bac 1 1a
N1923 c6 cong thirc hoa hoc l1a CioH22N va amin
bac ba TOA c6 cong thirc hod hocla Cz4Hs1N, chit
phaloidng, tic nhan cwong chiét, cic héa chat phan
tich.

Cac thiét bi va dung cu cén thiét cho qua trinh
nghién cttu thuc nghiém bao gom: may lac, may
khudy tir, may do pH; chiét dung tich 60 ml, 150
ml, 200 ml, 500 ml.

Phan tich U, Th ¢4 trong cidc mAu tai Phong thi

nghiém VILAS 524 thudc Trung tam phan tich,
Vién Cong nghé Xa hiém bang phwong phap phan
tich phdé khéi Plasma cdm (ng ICP-MS Agilent
7500a.

2.2. Cdc phwong phdp thwc nghiém

Thi nghiém nung phan hiy quang dworc thuc
hién theo phwong phap dwoc mo ta nhw sau (Kul,
Topkaya, 2008; Amaral, Mortais, 2010; Callow,
1967; Cheng, 2015; Crouse, Brown, 1959): Can
100 g tinh quang dat hiém Nam Xe c6 kich thwérc
hat nhé hon 150 um cho vao cdc chiu nhiét, tron
déu tinh quang vé&i 10 ml nwéce. Tiép dén, cho 55,6
ml axit H,SO4 dac (ty 1é quang/axit 1a 1/1 theo
khoi lwong) vao khoi quang va trén déu. Sau khi
tron xong hon hop dwoc gitr yén trong thoi gian 2
gi®y, sau d6 hon hop dwgc cho ngay vao 10 nung dé
tién hanh nung phan hiy & thoi gian (2+6 gio) va
nhiét d6 khac nhau (ttr 300+600°C). Quang sau khi
nung dwoc dé ngudi dén nhiét dé6 phong, dwoc
nghién min va hoa tdch bang nuwdc trén may khudy
tir & nhiét do phong, ty 1 ran/loéngla 1/5, hoa tach
dwoc tién hanh trong khoang thoi gian 1 gio. Sau
khi hoa tach phan chia cAc pha ran - 16ng d€ thu
dung dich hoa tach. Pha ran dworc tiép tuc bun hda
bang nuéc voi ty 18 16ng/ran 1a 1/3. Sau khi bun
hoéa hon hop dwoc loc, rira biang nwéc véi ty 1é
16ng/ran 1a 1/1. Dung dich loc dwoc nhap vao
phan dung dich hoa tach va 1y mau dé phan tich
xac dinh cac nguyén t6. Ba thai ran dugc sdy kho
va ldy mau phan tich dé xac dinh thori, urani va
mot s6 nguyén td khac con lai trong do.

Thuc nghiém tach loai cac chat phong xa tir
dung dich hoa tach bang cac phwong phap két tlia
va phwong phép chiét dung moi, dwoc mo ta nhw
sau (Amaral, Mortais, 2010; Cheng, 2015; Hoang
Nhuén, 2014) :

- Phwrong phdp két tia

Chuan bi dung dich MgO & dang sira. Ly 200
ml dung dich hoa tach véi nong do khac nhau cho
vao coc dung tich 500 ml c6 canh khudy véi van
téc 150 vong/phut. Cho tir tir sita MgO vao dung
dich va diing may do pH dé kiém tra d6 pH ctia hdn
hop, khi dat 6 pH bang 4+4,5 thi dirng lai, d€ 1ang
va sau do loc phan két tia. Xac dinh ham lwong
urani va thori, sat trong cac pha ran, 16ng roi tinh
hiéu suit két tha urani, thori va sit tai nhirng gia
tri pH khac nhau. Hiéu suit két tha dwoc xac dinh
theo cong thirc:



Phan Quang Vdn va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (2), 47 - 53 49

Hiéu sult két tha

_( Tong khdi lwong kim loai trong sdn pham
~ \Téng khéi lwong kim loai dung dich ban dau
X 100%

- Phwrong phdp chiét dung méi

Dung mdi dé chiét1a hdn hop cacaminN1923
va TOA v&i nong do lan lwot1a 0,015 M va 0,01 M.
Cho 25 ml dung méi vao cac phéu chiét c6 thé tich
60 ml, cho tiép 25 ml dung dich hoa tach chira
urani va thori vao. Cho cac phéu chiét vao may va
lic déu trong khoang thoi gian 5 phut. Két thic
thoi gian lac, hon hop dwoc d€ yén dén khi phan
pha hoan toan, tién hanh tach pha nwéc va pha
hitu co, sau do tién hanh chiét 4 bic.

Rira va giai chiét: dung moi sau khi tach duoc
rira bang dung dich H,S04 nong do 0,1M véi ty 1é
thé tich dung moéi/dung dich rra (0/A) la 1/1.
Rira chiét dworc tién hanh 3 bic. Sau khi rira, dung
madi chiét dwoc gii chiét bing dung dich HCl ndng
dod 2M voi ti 18 thé tich 0/A bang 1/1 va thuc hién
giai chiét trén may lac trong thoi gian 3 phat. Giai
chiét dugc tién hanh 4 bic. Tiép dén dé yén va
phan chia cac pha dung méi - nwéc. Phan tich
thanh phan thori, urani va cic nguyén t6 dat hiém
trong pha nwéc nham danh gia hiéu qua tach thori
va urani.

3. Két qua va thao luin

3.1. Két quad xir ly qudng ddt hiém Nam Xe bang
phwong phdp nung phdan hiiy va hoa tdach chon
loc ddt hiém
Anh hwéng ctia nhiét d6 nung phan hiy dén
hiéu suat tach dit hiém va cac tap chit phong xa
ra khédi qudng. Véi thoi gian nung 2 gio; ty 1€ tinh
quang/axit 1a 1/1,3; cac phan Ung chinh xay ra
trong qua trinh nung phin hiy quang dit hiém
(bastnazit) Nam Xe véi axit H.SO4 dac nhw sau:
2LnFCO5 + 3H,S0, — Ln,(50,); + 2HF +
2C0, + 2H,0

2LnP0; + 3H,50, - Ln,(S0,)s + 2H, P05
2LnPO, + 3H,S0, - Ln,(S0,)s + 2H3PO,
Ths(PO,), + 6H,50, — 3Th(S0,), + 4H;PO,
UOZ* + 350%™ - [U0,(S0,)3]*"
Al,05 + 3H,50, - Al,(S0,)5 + 3H,0

Fe,05 + 3H,S0, — Fe,(S0,)3 + 3H,0
CaC0; + H,S0, - CaSO, + H,0 + CO,

Anh hwéng ciia nhiét dé nung dén hiéu suit
chuyén héa dit hiém, urani, thori va tap chat sat
dwoc chira & Hinh 1.

Hinh 2 cho thiy sw phu thudc cta lwong tap
chat urani, thori va sit trong ba rin vao nhiét do
nung phan hiy quing dat hiém.
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Hinh 1. Anh hwéng ctia nhiét dé nung dén hiéu
sudt chuyén héa ddt hiém, urani, thori va sdt.
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Hinh 2. Sw phu thudc ctia lwong tap chdt urani,
thori va sdt trong bd rdn vao nhiét do nung phédn
htly qudng dat hiém.

Tlr két qua thuc nghiém trén biéu d6 & Hinh
1 va Hinh 2 cho thiy: khi ting nhiét d6 nung phan
hay ttr 300+4500C, hiéu suit nung phin huiy doi
voi dat hiém, thori, urani, sit déu ting. Tiép tuc
tang nhiét dé6 hon 500°C hiéu suat phin hdy dat
hiém tang con hiéu suit phan hdy cac tap chat
thori, urani, sat bi gidm di. Cang ting nhiét do thi
lwong urani va thori con lai trong ba thai ran cang
tang.
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Khi nung phan hity mét phan thori van con lai
trong ba ran, diéu nay co thé giai thich nhw sau:
quang dat hifm Nam Xe chira nhiéu khoang vit,
ngoai khoang bastnezit (Ce, La, Nd, Pr,...) COsF,
con c6 chira khoang vat monazit (Ce, La) PO4 va
nhiéu khoang khac. Trong qua trinh hoa tach dat
hiém bang phwong phap nung phan hiy véi axit
H2S04, dwédi diéu kién nhiét do cao, phosphat phan
trng véi axit HoSO4 tao thanh axit H3PO4 va sau dé
thiy phan dé tao thanh pyrophosphoric axit. Con
oxit thori trwdc hét phan &ng véi axit sunphuric
dé tao thanh mudi sunphat thori va sau ddy mudi
sunphat thori phan &ng véi pyrophosphoric axit
dé tao thanh thorium pyrophosphat. Mudi
thorium pyrophosphat khéng tan ngay ca trong
dung dich axit ddm dadc. Qua trinh hoa tan dat
hiém, phosphat va thorium trong qua trinh nung
phan hiy véi axit H,SO4 thé hién bang cac phwong
trinh phan &ng (1)+(4) duéi day:

2REPO; + 3H:504 = REs(SOy); + 2H:P0s (1)
2H3POs = HiPs07 + H:0 (200 - 300°C)  (2)
2ThO; + 2H2S04 = Th(SO4)2 + 2H,0  (3)
Th(SO0y): + HiP20> = ThP:0; + H:PO; — (4)

Cac nguyén t6 dat hiém hoa tan trong qua
trinh nung thanh dang dé hoa tan trong nwérc, con
mot phan thori con lai trong ba thai ran ciia qua
trinh hoa tach.

Anh hwéng ctia thoi gian nung phan hiy dén
hiéu suat tach dit hiém va cac tap chit phéng xa
ra khéi quang.

Biéu do Hinh 3 biéu dién &nh hwéng cla thoi
gian nung phan hiy dén hiéu suat hoa tach. Piéu
kién nung phan huy la tai nhiét do 450°C va ty 1é
axit/quangla 1/1.

Tl két qua thuwc nghiém cho thiy thoi gian
nung mau c¢é &nh hwdng dang ké dén hiéu suit thu
hoi dat hiém va sw hoa tan cta cac tap chit phong
xa trong qua trinh hoa tach bang nwéc. Khi ting
thoi gian nung, hiéu suit thu hoi dit hiém tang 1én,
dodng thoi cac tap chat nhu thori, urani va st cling
tang lén trong dung dich hoa tach. Vi vdy, dé lua
chon thoi gian nung thich hop can cin ct¢ vao
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Théri gian nung phan hly, gié
Hinh 3. Anh hwéng ctia thoi gian nung phdn hily
dén hiéu sudt tdch ddt hiém va cdc tap chdt phdng
xa ra khéi qudng.

nhiéu yéu t6 nhw hiéu suit thu hoi dat hiém, do
tinh khiét cia sdn pham, chi phi san xuit.

Trén co s& nghién ctru nung phan hay va hoa
tach mAu tinh quing d4t hiém nghién ctru, cung
v&i viéc tham khao cac két qua nghién ctiru khac vé
dat hiém Nam Xe, cac thong s6 dé xtr ly mAu tinh
quang dathiém da dwoc lwa chon nhw sau (Vlasov,
1961; Bui T4t Hop va nnk, 2010):

- Giai doan nung phan huy: nhiét d6 nung
4500C, thoi gian nung 2 gio, ty 1€ axit/quang la
1/1;

- Giai doan hoa tach bang nwdc: ty 1€ ran/16ng
1a 1/5. Hoa tach dwogrc tién hanh trong khoang thoi
gian 1 gio.

Sau khi hoa tach ba ran dworc tiép tuc bun hda
varlra véity 18 1ong ran bang 1/4 dé xtr ly dathiém
Bic Nam Xe. Thanh phin céc tap chit trong dung
dich hoa tach quing dit hiém Nam Xe bang axit
sunphuric H,SO4 dwgrc trinh bay trong Bang 1.

3.2. Tach loai cdc chdt phéng xa tir dung dich
hoa tdch bdng cdc phwong phdp két tia va
phwong phdp chiét dung méi
3.2.1. Phwong phdp két tia

Hiéu qua tach loai cac chat phéng xa tir dung
dich hoa tach dworc trinh bay trong Bang 2.

Bdng 1. Thanh phdn mét s6 nguyén té ddt hiém va tap chdt trong dung dich hoa tdch.

Nguyén to La Ce Pr

Nd Sm Th U Fe

Noéng d6 (mg/1)| 5520 7940 752

1925 236 6,2 15,1 1124
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T két qua thyc nghiém trong Bang 2 cho
thay, khi tang gia tri pH tir 1,2 1én 5,0 thi hiéu suit
tach Th(IV), U(VI), Fe(Il, III) cling tang lén. Piéu
nay c6 thé giai thich nhw sau, khi ting pH mét s6
tap chat & dang ion nhu Fe, Th, U bi thuy phan va
hinh thanh dang hydroxit ciia chting. Cac hydroxit
nay két tha va lang xudng. Khi d6 pH nam trong
khodang 4,0+4,5, hiéu suit tach thori dat hon 85%
va hiéu suat tich urani dat hon 37%. Trong khi do,
hiéu suit tich sit gn nhw hoan toan, dat hon
98%, diéu nay dong nghia v&i viéc hon 98% sit
dwoc loai bo. Tuy vdy, tir két qua thwc nghiém
ciing cho thay khi ting d6 pH cta dung dich kéo
theo s mit mat cic nguyén t6 dat hiém. Khi do pH
cta dung dich 4+4,5, sw mit mat cac nguyén t6 dat
hiém chiém ty 1é khoang 6,5%. Nhw vay véi
phuwong phap két tia da tach loai dwoc mét lwong
lom cac tap chat Th, Fe nhung mot lwgng U
(khoang 63%) van con lai trong dung dich.

3.2.2. Phwong phdp chiét dung méi

Trong céng doan tach tap chit bang phwong
phép chiét dung moi da tién hanh 4 bic chiét, 3 bac
rira chiét va 4 bac giai chiét theo cac théng s6 nhw
da trinh bay & phan trén. Két qua chiét dung moi
amin dwoc thé hién & Bang 3.

Tl két qua nghién ctiru & Bang 3 cho thay, véi
phuwong phap chiét dung moi str dung tic nhan
chiét1a hén hop amin bac 1 va bac 3 cho hiéu suat

loai bd cac nguyén té phdng xa thori va urani khoi
dung dich sunphat twong trng 1a 95,8% va 95,3%,
trong d6 mat mat dit hiém tir chiét dung méi la
5,3%.

4. Kétluan

Tt cac két qua nghién ciu chiét tach cac
nguyén t6 phong xa Urani va Thori ctia khoang
sang dat hiém Nam Xe, c6 thé rat ra mot so két
ludn sau:

- Quang dat hiém Nam Xe c6 chira mét lwgng
cac nguyén t6 phong xa, trong d6 ham lwong thori
trong khodng 0,026+0,1% va urani trong khoang
0,009+0,095%. Vi viy, trong qud trinh ché bién
dit hiém Niam Xe can tach loai cidc nguyén t6
phéng xa va quan 1y ching nham bao vé méi
treong cling nhw thu nhan san phim dat hiém
khong chira tap chit phong xa.

- Xt ly mAu tinh quing d4t hiém Nam Xe da
dwoc nghién ctru bang phwong phap nung phan
hiy véi tidc nhin axit sunphuric H,SO4. Két qua
cho thiy v&i diéu kién nung phin hiy & nhiét dé
4500C, ty 1é quing/axit bang 1/1 (theo khdi
lwong), thoi gian nung 2 gio va hoa tach bang
nuéc voi ty 18 ran/léng bang 1/5; hda bun ty 18
ran/léng bang 1/3 varira voi ty 1é ran/ 16ng bang
1/1, thoi gian hoa tach 1 gior sé cho két qua hon
60% Th va hon 45% U nam lai trong ba ran, con
hiéu suit hoa tach dat hiém 1ém hon 95%.

Bdng 2. Hiéu qua tdch loai thori, urani va sat & cdc gid tri pH khdc nhau ctia dung dich.

TT | pH | % Th dwoctach loai % U dwoc tach loai % Fe dworc tach loai % RE t6n that
1 1,2 13,4 0 8,4 0,93
2 1,5 259 1,2 51,6 4,23
3 |20 28,5 2,1 53,7 4,95
4 | 25 29,8 2,9 63,2 5,12
5 | 30 31,2 12,3 65,1 5,31
6 | 35 69,8 29,2 77,2 5,85
7 | 40 84,6 36,7 98,4 6,14
8 | 45 85,3 37,1 99,3 6,52
9 | 50 85,7 37,8 99,4 6,77

Bdng 3. Két qud chiét dung mdi bang hon hop amin bdc 1 va amin bdc 3.

TT | Chi tiéu | Pon vi tinh | Dung dich d4u | Dung dich sau qua trinh chiét dung moi |Hiéu sut chiét (%)
1| Th mg/I 6,2 0,26 95,8
2| U mg/I 15,1 0,71 95,3
3 Fe mg/l 1124 934,04 6,9
4 | TRE mg/] 16373 15505,3 53
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- P4 nghién ctru tach loai thori, urani va sit tir
dung dich hoa tach bang tdc nhan MgO. Vi diéu
kién d6 pH trong khoang 4+4,5, hiéu suit tach cac
tap chat Th, U, Fe twong trng la 85%, 37% va 98%.

- D4 nghién ctru tach loai thori, urani va sat tir
dung dich dit hiém bang ky thuat chiét dung moi
v6i viéc str dung hon hop tic nhin amin bac 1
(N1923) va amin bac 3 (TOA). Hiéu sut tach cac
tap chat Th, Ula 95,8 va 95,3%.

B4 thai ran cia qua trinh nung phan huy tinh
quang dat hiém va urani, thori thu dwoc sau qua
trinh 1am sach dung dich hoa tach bang phwong
phép két thia va chiét dung moi can dwoc xir Iy va
quén ly theo cac nguyén tic cla xir Iy chit thai
phéng xa.

5.Loi cam on

Tran trong cdm on Bo Khoa hoc va Cong nghé
(MOST), B6 Gido duc va Nghién ciru CHLB Dbrrc
(BMBF) da ho tro tai chinh cho Nhiém vu hop tac
quoc té vé khoa hoc va cong nghé theo Nghi dinh
thw Viét Dirc “Hop tic nghién ciru thanh phan vt
chat, dé xuat qui trinh cong nghé ché bién, dinh
hwéng phwong phap khai thac va bao vé moi
trweong mo dit hiém Nam Xe, tinh Lai Chau, Viét
Nam”, ma s6 NDT-02.GER/15. Tran trong tri 4n c0
PGS.TS. Than Van Lién da chu tri nghién ctru cac
chuyén dé chiét tach cac nguyén t6 phong xa trong
khodng sdn dit hiém Nam Xe - 1a mot phan cda
Nhiém vu nay ; dwoc thuc hién tai Vién Cong nghé
xa hiém, B6 Khoa hoc va Cong nghé.

Tai liéu tham khao

Amaral, ], Mortais, C. A, 2010. Thorium and
uranium extraction from rare earth elements
in monazite sulfuric acid ligour through

solvent extraction. Minaral Engineering 23,
498 - 503.

Bui T4t Hop, Trinh Dinh Huln, Nguyén Phwong,
2010. Tong quan vé dat hiém & Viét Nam. Tap

chi dia chdt, Loat A s6 320.

Callow, R.]., 1967. The Industrial Chemistry of the
Lanthanons, Yttrium, Thorium and Uranium.
Pergamon Press.

Cheng, C. Y., 2015. Separation of uranium and
thorium from rare earths for rare earth
production - A review. Minerals Engineering
77.D0I: 10.1016/j.mineng.2015.03.012.

Crouse, D. ], Brown, K. B, 1959. Recovery of
thorium, uranium and rare earths from
monazite sulfate liquors by the amine
extraction (amex) process. OAK ridge national
laboratory oerated by Union carbide
corporation for the U.S. Atomic Energy
Commission.

Hoang Nhuén, 2014. Bo cdo Téng két Nhiém vu
Nghi dinh thw “Xay dung cong nghé thu nhan
nguyén t6 dat hiém riéng ré c6 do sach cao tir
tinh quédng dat hiém DPong Pao, Viét Nam”. Bg
Khoa hoc va Céng nghé Viét Nam.

Kul, M. Topkaya, Y, 2008. Rare earth double
sulfate from pre-concentrated bastnaesite.
Hydrometallurgy 93(3-4). 129 - 135.

Nguyén Trung Thinh, 2014. Bdo c4o két qua tham
do mo d4t hiém Bac Nam Xe, xa Nam Xe, huyén
Phong Thg, tinh Lai Chau. Lwu trit Lién doan
dia chat xa hiém. Téng cuc Pia chdt va Khodng
sdn Viét Nam.

Nguyén Vin Hoa, 2014. B4o cio két qua tham do
mo dat hiém Nam Nam Xe, xa Nam Xe, huyén
Phong Thé, tinh Lai Chau. Lwu trir Lién doan
dia chat xa hiém. Téng cuc Pia chdt va Khodng
sdn Viét Nam.

Vlasov, 1. Ia,, Efremov, [u. D., Cao Son, 1961. Bao cao
két qua cong tac tim kiém tham do mé dat hiém
Niam Xe. Ban dich lvu trit Lién doan xa hiém.
Téng cuc Pia chdt va Khodng sdn Viét Nam.



Phan Quang Vdn va nnk./Tap chi Khoa hoc Ky thudt Mé - Pia chdt 60 (2), 47 - 53 53

ABSTRACT

Study on Uranium and Thorium separation from the Nam Xe rare
earth ore processing

Van Quang Phan 1, Lien Van Than 2, Thanh Trung Dao 1, Dinh The Tran 2

1 Faculty of Environment, Hanoi University of Mining and Geology, Vietnam
2 Institute for Technology of Radioactive and Rare Elements, Vietham Academy of Science and Technology,
Vietnam

The report presents the results of roasting and leaching of Bac Nam Xe rare earth ore and the
separation of uranium, thorium, iron from acid leaching solution by neutralization method and solvent
extraction method. The results show that the decomposition conditions are at the temperature of 4500C,
the ratio of ore/concentrated sulfuric acid is 1/1, the roasting time of 2 hours and the water leaching with
solid/liquid ratio is 1/5; Slurry and washing with a solid/liquid ratio of 1/4 will get result of more than
60% of Th and more than 45% of U are in solid residue, while the efficiency of rare earth extraction is
more 95%. By the method of neutralization with the MgO agent at pH 4 to 4.5, the separation efficiency
of Th, U, Fe impurities from the aqueous solution are respectly 85,37 and 98%, respectively. By solvent
extraction technique with the use of primary amine (N1923) and tertiary amine (TOA), the separation
efficiency of Th, U impurities is 95.8 and 95.3%, respectively.



