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TOM TAT

Bastnaesit (REFCO,) la nguén tai nguyén quan trong dat hiém Nhém nhe va c6 tri luong
da duoc ching minh la 16n nhét trong sé tét ca cac khoang sén dat hiém trén thé gidi. Dua
vao déc tinh dé phan hiy, bastnaesit duoc nung véi CaO dé tao ra oxit dat hiém (REQ), co
thé thu duoc bang phuwong p hap tuyén néi. Kha ndng thu hdi REO tir hén hop sau nung phu
thudc vao mot sé yéu té, trong dé tinh chon loc cda thudc tap hop déng mét vai tro quan trong.

Viét Nam c6 tai nguyén dat hiém bastnaesit va c6 tiém néng khai théc. Ché bién bastnaesit
béng phuong phép héa hoc cé nhuoc diém la chi phi cao va tac dong tiéu cuc dén méi truong.
Nghién ctu thu nhan REO ttr bastnaesit bdng cac phuong phép vat ly dang la xu huéng méi
hién nay. Trong bai béo nay ching téi trinh bay mot sé két qua nghién ctru thu duoc khi nung
qudng tinh bastnaesit Déng Pao (30-35% REO) & 650°C v¢&i voi (CaO) theo ty 1é thich hop va
tién hanh tuyén néi truee tiép REO. Sén phdm cudi cung thu duoc la REO véi ham lwong REO
trén 60% va ty Ié thuc thu REO dat trén 80%.

Tir khoa: quéng tinh bastnaesit, oxit dat hiém (REQO), céc phuong phép vét ly, tuyén néi

truee tiép, ty 1 thuc thu.

1. DAT VAN BE

Cac nguyén tb dat hiém (REEs) dwoc coi la
ngudn vat liéu co gia tri va dwgc rng dung vao
nhiéu linh vuwc cong nghé phat trién khac nhau nhw
dau khi, héa chat, gébm s, luyén kim va cac nganh
cong nghiép vat liéu nam cham vinh clru. Cong
nghé ché bién chia yéu dbi voi quing dat hiém
hién nay la thay luyén cac khoang déat hiém cha
yéu duoc phan hly héa hoc bang tac nhan axit,
kiém va mot sb thudc tuyén khac. Nhwoc diém cla
phuong phap phan hiy héa hoc bao gdm céc yéu
cau nhw d6 tinh khiét khoang cao, kich thuéc hat
khoang du nhd, d& an mon thiét bi, phat sinh lwong
I&n chéat thai... Ngoaira, mgt lvgng I&n flo, photpho
va cac nguyén té khac trong khoang déat hiém rat
kho thu gom, tai ché. Vi vay, viéc lwa chon phwong
phap phu hop dé thu hdi cac oxit dat hiém (REO)
ddng thdi gidm gia thanh san phdm va gidm tac
dong tiéu cuwc dén maéi trwong lubn dwoc cac nha
khoa hoc quan tam.
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Viet Nam c6 tri¢ lwong 1&n quing dat hiém
bastnaesit, phan bb chi yéu & Déng Pao va Bac
Nam Xe [1-3], day la quang chia thanh phan
phong héa min I&n va khé lam giau bang phuong
phap lam giau théng thwong. Cac khoang vat
bastnaesit va nhém cacbonat dat hiém chu yéu tén
tai trong cac mé quang gbéc cung véi cac khoang
vat oxit khac nhw barit, fluorit, thach anh, canxit,
céac oxit sat va cac silicat khac. Cac khoang vat dat
hiém va cac khoang cdng sinh xam nhiém min v&i
nhau nén 1am giau bang cac phwong phap co hoc
thwdrng rét khé khan va tinh chon loc kém. Do vay
hau hét cac cong trinh nghién ctru tuyén khoang
bastnaesit va nhém cacbonat d4t hiém tr cac mo
quang gbc déu str dung phwong phap tuyén nbi
chon riéng.

Co6ng nghé tuyén ndi lam giau cac nguyén té dat
hiém tuy dwoc ap dung tr 1au, mang lai hiéu qua
nhwng méi chi &p dung trén cac déi two'ng quéng
nguyén khai, chwa c6 cac nghién ctru ap dung trén
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déi twong quang da dwoc xt ly héa hoc va xi ly
nhiét [4]. Mac du cac qua trinh két hop nhw nung
- tuyén ndi, nung - tuyén tlr, hoac két hop nung -
tuyén ndi - tuyén tlr dang duoc nghién ciru mé
rong trén thé gi¢i va cho hiéu qua cao vé mat khoa
hoc va kinh t& déng thdi han ché tac dong dén moéi
trng, tuy nhién tai nwéc ta cac ky thuat két hop
cho dén nay chwa dwgc nghién ciu chi tiét. Do
vay nhom nghién ctru dat ra muc tiéu “nghién ctru
nang cao ham lwong tdng oxit dat hiém bang kj
thuat tuyén ndi tr quéng tinh bastnaesit da qua
nung xc ly”.

Gan day mot sd nghién ciru dua ra phwong
phap nung phan hdy quang bastnaesit hay monazit
v&i canxi oxit & nhiét d6 trong khoang 600-700°C
dé chuyén khoang dét hiém florua cacbonat va dét
hiém photphat thanh cac oxit dat hiém sau dé s
dung phwong phap tuyén ndi dé tach oxit dat hiém
ra khdi cac tap chat béng thubc tuyén thich hop
[5-10]. Hiéu qua tuyén ndi ctia thubc tap hop SPA
(Styrene phosphonic acid) déi véi REO da dwoc
nghién clru bang cac thir nghiém. Két qua tir cac
nghién ctu [11] chi ra rang dbi véi cac thanh phan
khac nhau cé trong hén hop bastnaesit da nung xc
ly, SPA thé hién kha nang chon loc vuot troi thu hoi
trwe tiép REO trong qua trinh tuyén néi, ty 1& thwe
thu dat trén 90% REO.

Trong khuén khd dé tai cip Co s& CS/23/03-
03, Nhém nghién ctru trinh bay mét sb két qua thu
duwoc trong qua trinh nghién cru nang cao ham
lwong téng oxyt dat hiém tir quéng tinh bastnaesit
vung Bong Pao da nung x ly v&i voi va ap dung
phuong phap tuyén ndi véi thude tap hop SPA.

2. NOI DUNG NGHIEN CUU

2.1. Nghién clru qua trinh nung phan huay
quang tinh bastnaesit Pong Pao v&i CaO
Theo cac tac gia [6-8], cac phan (rng phan
hay cla khoang vat dat hiém bastnaesit khi nung
véi CaO da dwoc nghién clru bang phwong phap
phan tich nhiét TG-DTA va phwong phap nhiéu
xa tia X (XRD). Két qua cho thdy qua trinh phan
hdy bastnaesit b&i CaO bat dau xay ra & khoang
nhiét d¢ 400°C, va cac phan &ng chinh la phan hay
bastnaesit, trc & REOF phan (rng v&i CaO dé tao
ra RE,O, va CaF,va Ce O, bi oxy hoa thanh CeO,,.
Cac phan trng xay ra:

REFCO, = REOF + CO,
2REOF + CaO = RE,O, + CaF,
2Ce,0,+ 0, =4CeO,

CaO + REFCO, = CaCO, + REOF

Phan tich nhiéu xa tia X cla cac san pham
quang tinh sau nung & cac nhiét d4 khac nhau,
thay rang, pha bastnaesit van tdn tai trong mau khi
nhiét d6 nung nhd hon 400°C. Khi nhiét d6 tang
lén dén 450°C, bastnaesit bat diu bién mét va xuét
hién cac pha san phadm moi Ce,O,F./ (La,Pr,Nd)
OF. Két qua phan tich nhiét nghién ctu qua trinh
bién dbi pha cla bastnaesit khi nung cho théy,
bastnaesit chuyén thanh hydrat d4t hiém & vung
nhiét dd véi hoa 225 -300°C. Bastnaesit c6 thé
bi phan hay thanh oxit dt hiém va oxit florua dat
hiém & nhiét d6 400 -500°C, chung c6 thé duoc
hoa tan b&i sulfuric, nitric va hydrochloric & nhiét
do phong [9].

Dya trén co s& dd, quang tinh bastnaesit Dong
Pao dwoc tron véi bét CaO theo cac ty 1€ CaO/
bastnaesit twong 'ng 10% dén 30% va tién hanh
nung hén hop & 550°C, 600°C va 650°C. Hiéu qua
qua trinh nung dwoc xac dinh thdng qua hiéu suéat
chuyén hoa ctia Ce® trong bastnaesit thanh Ce*".
Hiéu suét chuyén héa dwoc tinh bang ty & cla
tbng lwong Ce* thu dwoc sau nung so véi téng
lwgng C* va Ce* cé trong quang tinh ban dau.
Cong thwc [11]:

Ce*/ 3 (Ce* + Ce*) = Hiéu suét chuyén hoa

(%) .

Qua trinh nung bastnaesit v&i CaO giup giai
phéng cac oxit d4t hiém khdi cac khoang di kém,
céac cdng doan tach riéng ré cac nguyén t6 dat hiém
tiép theo s& don gian va hiéu qua hon rat nhiéu.

2.2. Nghién ctru qua trinh tuyén néi REO stp
dung thuéc tap hop SPA

Theo cac tac gia [11] khi nghién clru str dung
SPA tuyén ndi truc tiép cac thanh phan gém cac
oxit dat hiém (Ce, La),0,, CaF,va Ca,F(PO,), két
qua nghién ctru chi ra rang thudc tap hop SPA thé
hién kha nang chon loc cao di véi tuyén ndi chon
riéng REO, ty |é thuc thu dat trén 90% REO & pH
=3 - 6. Dong thoi SPA kém chon loc dbi voi CaF,
va Ca,F(PO,),, hiu qué cao nhét ddi voi 2 thanh
phan nay chi khodng 20% & pH = 2- 11. Nhém tac
gid khéng dinh tai pH = 5, SPA 14 thuéc tap hop co

CONG NGHIEP MO, SO 6 - 2023 IS



=

= TUYEN VA CHE BIEN KHOANG SAN

NGHIEN Cl’U VA TRAO BOI

tinh chon loc tét d6i véi REO so véi cac thanh phan
khac va hoan toan cé thé st dung SPA dé tuyén
ndi tach REO khai hén hop chira cac thanh phan
nai trén.

Dwa trén co s& do, chung tdi nghién ctru kha
nang tuyén ndi tach REO khdi tap chat tv quang
tinh bastnaesit Dong Pao da qua nung xt& ly v&i
voi. Thi nghiém tuyén ndi thu nhan REO duwoc tién
hanh trén may tuyén ndi phong thi nghiém Denver
(My), ngan tuyén cé thé tich 1 lit, tdc d6 canh
khudy 1000 - 1500 v/p. Méi thi nghiém, 100g hén
hop quang tinh bastnaesit da qua nung x& ly dwgc
phan tan vao ngan tuyén cha nwdc & nhiét do
phong. Gia tri pH mai truéng dwoc diéu chinh bang
tac nhan NaOH va HCI. Sau d6 thudc tap hop SPA
duoc cap vao theo lidu lwong khao sat. Thu dwoc
hai san pham 1a phan ndi dang bot (quang tinh) va

phan chim (quang duéi) dwoc loc, sdy va can xac
dinh ty 1&, sau dé phan tich thanh phan TREO.

Cac thong sb khao sat anh hudng dén hiéu
qué qua trinh tuyén ndi REO bao gdm ty I& ran/
Idng (R/L), chi phi thudc tap hop SPA va do pH méi
trwdng tuyén.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cuaty 1é CaO/quing tinh dén
hiéu qua nung chuyén héa
Tién hanh nghién ctvu anh hwéng cla luvong
CaO phéi trén dén hiéu qua chuyén pha clia mau
quang tinh bastnaesit trong qua trinh nung tai 650°C,
th&i gian nung 1h. Lwong CaO dwoc sir dung cho
khao sat la 10%, 15%, 20%, 25% va 30% so vo&i
lwgng quang tinh bastnaesit. Két qua thi nghiém
dwoc gidi thiéu trong Bang 1 va trén Hinh H.1.

Bang 1. Hiéu suat qua trinh nung chuyén héa bastnaesit theo lugng Ca0

Ty 1& khéi lvgng CaO, %

H.1. Méi quan hé giiia hiéu suat nung chuyén héa bastnaesit
va lrgng Ca0 phéi trén

Théy rdng & nhiét dd nung khao sat, ban dau
khi tang ty 16 CaO/quang tinh thi hiéu qua phan hay
tang ré rang. Tuy nhién khi tiép tuc tang lwong CaO
thém vao hén hop thi xu hwéng tang ctia ty 1& phan
hdy bastnaesit cham dan. Ban dau trong khoang
ty 1&6 CaO/quang tinh t 10 - 20% thu dwoc hiéu
qua phan hly tang tir 82 - 93%. Tuy nhién trong
khoang ty 1é CaO/quang tinh = 20 - 25% ty 1&é phan
hay clia bastnaesit chi tang thém 0,6% va gan nhw
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Ty I1é CaO/quang tinh, % 10 15 20 25 30

Hiéu suat chuyén héa, % 82 87 93 93,6 94

e 100 - dat cwc dai & 94% twong rng lwong CaO/quang
& tinh = 30%. Piéu nay dwoc giai thich 1a bdi & ty 1&
2 85 CaO/quang tinh = 20% khi d6 lwgng CaO co thé
5 d? dap ng du cho phan rng phan hdy khoang, khi
3> 90 4 tiép tuc tang lwong CaO sw thay di cla ty 1& phan
S hay khoang khéng bién déi nhiéu. Gian dd phan
§ 85 1 tich nhiét TGA mau hén hop quéng tinh bastnaesit
g 80 voity 1& 20% CaO dwoc gigi thiéu trén Hinh H.2.
Q- T T T T ] 4 > a N X > > ‘n
= Két qua trén Hinh H.2 cho thay & khoang nhiét
= 10 15 20 25 30 d Y g it

d6 80 - 100°C mau c6 sw hut khdi nhd, 0,5% twong
rng véity 1€ méat khi nung. Tai nhiét d4 400 - 550°C
duong TGA c6 dd dbc 16n, do hut khbi la 3,39%
twong ng v&i phan &ng phan hdy gbc carbonat
cla khoang bastnaesit, cac phan (ng chinh la
phan hly bastnaesit, trc la REOF phan (rng vo&i
CaO dé tao ra RE,O, va CaF, va Ce O, bi oxy héa
thanh CeO,. Cac phan tng xay ra:
REFCO, = REOF + CO, (500°C)
2REOF + CaO = RE20, + CaF,
2Ce 0, + O, =4CeO,
CaO + REFCO, = CaCO, + REOF
Trong khoang nhiét d6 tir 600 - 800°C ghi nhan
cac phan tng phan hay cta CaCO, hinh thanh
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H.2. Gian d TGA mau hén hgp cé thanh phan 20% Ca0/quang tinh

trwde do tao ra CO, bay hoi, twong (rng d6 hut khéi
8,9%. Két qua thuc nghiém phu hop véi cac cong
bb nghién ctru qué trinh phan hdy nhiét bastnaesit
trwoc doé [2,3,5].

Tw cac két qua nghién ctru diéu kién nung xo
ly nhiét quang tinh bastnaesit v&i CaO, nghién
ctru qua trinh chuyén pha, danh gia hiéu qua xt
ly nhiét, cé thé két luan rng: Nhiét d6 nung 650°C
thich hop véi dbi twong va muc tiéu nghién ciu;
thoi gian nung 1h Ia phu hop véi lwgng mau thi
nghiém dwoc nung; ty 1& phéi tron CaO/quéng tinh
twong &ng 20%.

3.2. Tuyén ndi REO str dung thuéc tap hop
SPA

3.2.1. Anh huéng cua ty 1é R/IL dén hiéu qua
tuyén néi TREO

Ty l& R/L cé lién quan dén ty trong cGia hé phan
tan trong dung dich bun tuyén, anh huéng truc
tiép dén kha nang phan tach néi cac dbi twong
pha rédn khéi hé hén hop. Ty trong bun cang
cao, mat do vat chat cao thi kha nang phan tan
va twong tac cla thubc tuyén véi déi twong can
tuyén sé giam.

Thi nghiém khao sat anh hwédng cla ty 1é R/L
dén hiéu qua qua trinh tuyén ndi lam giau cac oxit
dat hiém dwoc thwe hién bang cach thay déi lwong
pha ran ban dau ctia hén hop quing da nung khi
phan tan trong 1000 ml nuéc. Khéi lwgng pha ran

trong 5 thi nghiém & cac mic 50,0 g; 100,0 g;
150,0 g; 200,0 g va 250,0 g.

Méi trworng pH ctia dung dich bun tuyén duoc
duy tri & gia tri pH = 5 - 6. Chi phi thubc tap hop SPA
str dung cho méi thi nghiém Ia 300 mg/100g quang.
Sau méi thi nghiém, san pham ndi phan ndi va san
pham phan chim dwoc sdy kho, can khéi lwong va
phan tich thanh phan téng oxit d4t hiém TREO.

Két qua khao sat anh huwéng cla ty 1& R/IL dén
chét lwong tuyén (thu hoach, ham lwong va thuc
thu TREO) dwoc gidi thiéu trong Bang 2. Db thi
biéu dién &nh hwéng cua ty 1& R/L dén ham lwong
va ty lé thwc thu TREO san phdm phan néi duwoc
gigi thiéu trén Hinh H.3.
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H.3. Anh huéng clia ty 1& R/L dén chat ugng san pham phan ndi
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Bang 2. Két qua khao sat anh huéng ctia ty 1& R/L dén chat lugng tuyén

TT thi oo , 2 o Ham lwong Thwec thu
i Ty lé R/IL San pham Thu hoach, % TREO, % TREO, %
Phan néi 40,2 62,2 75,1
1 0,05 -
Phan chim 59,8 13,9 249
Phan néi 435 65,0 84,9
2 0,10 -
Phan chim 56,5 6,2 15,1
Phan nbi 442 64,0 84,9
3 0,15
Phan chim 55,8 9,0 15,1
Phan nbi 38,1 61,2 70,1
4 0,20 -
Phan chim 61,9 16,1 29,9
Phan ndi 325 61,5 60,1
5 0,25
Phan chim 67,5 19,7 39,9
Quang vao tuyén 100,0 33,3 100,0

H&n hop quéang tinh bastnaesit sau khi nung
xt ly v&i CaO sinh ra cac pha ran 1a cac oxit
va mdt s mubi chira canxi, bén canh lvong dw
CaO. B@&i vay khi phan tan vao dung dich bun
tuyén, mot s mubi cé tinh kiém tan vao dung
dich 1am cho dung dich ¢6 tinh kiém. Bé duy tri
qué trinh tuyén néi & pH = 5 - 6 phu hop Vv&i
tinh axit yéu cia SPA, mét lwong dung dich axit
lodng HCI dwoc thém vao dung dich bun quang
dé diéu chinh gia tri pH. Lwong quang ban dau
dwa vao hé cang cao thi lwgng HCI tiéu tdn cho
diéu chinh pH méi trwdng cang 16n va theo két
qua khao sat cho thdy hiéu qua qua trinh tuyén
ndi tach TREO cé xu huéng giam.

Nguyén nhan c6 thé do khi thém lwong Ién
dung dich HCI 1am thay déi dang ké ty & gitra pha
ran va pha lédng. Bén canh d6 HCI cé thé phan tng
hoa tan mét s thanh phan pha rén trong d6 cé cac
oxit dat hiém.

Sé lieu Bang 2 va Hinh H.3 cho thay ty & R/L
=1/10 12 t6i wu, twong rng véi lwong pha ran ban

il CONG NGHIEP MO, SO 6 - 2023

daula 100 g/1000 ml nwéc. Chét lwgng san pham
phan ndi dat cao nhat véi ham lwong va ty 1é thuc
thu TREO twong trng la 65,0% va 84,9%.

3.2.2. Anh huwéng cia pH méi trwong dén
hiéu qua tuyén néi TREO

Yéu t6 pH méi trwéng ¢é vai trd quan trong trong
tuyén ndi. V&i déc diém thube tap ho'p SPA c6 tinh
axit trung binh - yéu, nén cac thi nghiém khéo sat
anh huwéng cta pH dén chat lwong tuyén ndi dwoc
thwe hién & 7 nac pH khac nhau (tr 2 - 8). Voi
mdi thi nghiém, lwong mau 100g quang sau nung
dwoc phan tan vao ngén may tuyén chira 1000 mi
nuédc. Diéu chinh gia tri pH méi trwong khao sat
béng cac dung dich NH,OH, NaOH va HCI. Chi
phi thubc tap hop SPA cho méi thi nghiém la 300
mg/100g quang.

Két qua khao sat anh hudng pH cda dung dich
bun tuyén dén chét lwong tuyén dwoc gidi thiéu
trong Bang 3. Do thi biéu dién anh hwéng cta pH
dén ham lwong va ty 1& thwe thu TREO san pham
phan ndi duwoc gidi thiéu trén Hinh H.4
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Bang 3. Két qué khao sat anh huéng ciia pH dén chat Iugng tuyén

San pham Thu hoach, % H?;nElgﬁzg Thye ul/:l TREO,

Phan ndi 27,8 60,1 50,1

1 2 Phan chim 72,2 23,0 499
Phan ndi 354 62,1 66,0

2 ° Phan chim 64,6 17,5 34,0
3 . Phan ndi 39,1 65,3 76,6
Phan chim 60,9 12,8 234

Phan ndi 458 61,5 84,5

4 > Phan chim 54,2 9,5 15,5
Phan ndi 43,0 62,1 80,2

° ° Phan chim 57,0 11,6 19,8
Phan ndi 25,0 40,1 30,1

° ! Phan chim 75,0 31,1 69,9
Phan ndi 16,6 41,2 20,5

! ® Phan chim 83,4 31,7 79,5
Qué&ng vao tuyén 100,0 333 100,0

100

Oll'lll
2 3 4 5 6 T 8

——Thye thu REO, %
H.4. Anh huéng clia pH méi trugng dén chat Iuong san phdm
phannaéi

Thay rang, khi tding pH méi trwdng, hiéu
suat qua trinh tuyén ndi tdng trong ving axit,
diéu nay dwoc cho la phu hop véi tinh axit
trung binh - yéu cia thubc tap hop SPA.Tuy
nhién trong vung trung tinh va bazo hiéu suét
tuyén ndi gidm rd rét. Két qua nay dwoc giai
thich la do & khodng pH thap cé thé khién vai
trd cla SPA bi thay dbi, con tai vung pH kiém

c6 thé xay ra phan &ng trung hoa gitra SPA va
tac nhan kiém.

Sé liéu Bang 3 va do thi Hinh H.4 cho thay trong
vung axit trung binh - yéu cé pH =5 - 6 la téi wu.
Chéat lugng san phdm phan néi dat cao nhét vdi
ham lwgng va ty 1é thywc thu TREO twong rng
61,0- 62,0% va 84,0- 80,0%.

3.2.3. Anh hwéng cua chi phi thuéc tap hop
SPA dén hiéu qué tuyén néi TREO

D3 tién hanh 5 loat thi nghiém khdo sat anh
hwéng cla chi phi thubc tap hop SPA vé&i cac diéu
kién: Khdi lwong quéng tinh da qua x& ly nung 1a
100,0 g; Thé tich ngan tuyén 1000 ml; Lwong thubc
tap hop SPA cho khao sat twong ng la 100; 200;
300; 400 va 500 mg.

Két qua khao sat anh hudng cta chi phi thubc
tap hop SPA dén chat lwong tuyén dwoc gidi thiéu
trong Bang 4. D6 thi biéu dién anh hwéng cua chi
phi thudc tap hop SPA dén ham lwong va ty 1é thuc
thu TREO san phadm phan néi dwoc gidi thiéu trén
Hinh H.5.
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Bang 4. Két qua khao sat anh huéng ctia chi phi thuéc tap hop SPA dén chat lugng tuyén

TT thi Chi phi SPA/quang, 5 z o Ham lwong Thuwe thu
nghiém (mg/100g) Sanpham  Thuhoach, % "yporq’y, TREO, %
Phan néi 21,5 62,2 40,2
1 100 ‘
Phan chim 78,5 254 59,8
Phan ndi 291 63,1 55,1
2 200 ‘
Phan chim 70,9 21,1 449
Phan néi 41,9 64,0 80,5
3 300 ‘
Phan chim 58,1 11,4 19,9
Phan néi 435 61,2 80,0
4 400 ‘
Phan chim 56,5 11,8 20,0
Phan ndi 434 61,5 80,2
5 500 ‘
Phan chim 56,6 11,7 19,8
Quang vao tuyén 100,0 33,3 100,0
100 - st dung SPA thi hiéu suét qua trinh thay ddi
= khéng dang ké.
’g_o i 4. KET LUAN
'503“" = Qua trinh nung chuyén héa bastnaesit thu
%‘»O nhan REO dugc thyc hién & nhiét do 650°C
= trong th&i gian 1h. Lwgng CaO s dung phu
EU i hop 1a 20% so v&i quéng tinh bastnaesit. O’ diéu
EO kién trén, hiéu qua chuyén hoa dat trén 90%.
100 200 300 400 500 Thi nghiém khao sat diéu kién cac yéu té anh

Chi phi SPA. mg/100g
—e—Thuc thu REO, %
H.5. Anh huéng clia chi phi thudc tap hop SPA
dén chat lugng san pham phan ndi

Sé liéu Bang 4 va dd thi Hinh H.5 cho thay
chi phi thudc tap hop SPA 300 mg/100g 13 téi
wu. Chat lwong sdn phdm phan néi dat cao nhét
véi ham lwong va ty |1é thwc thu TREO twong
&ng 1a 64,0 va 80,5%. Khi tiép tuc tang lwong

TAI LIEU THAM KHAO

hwéng dén chét lwong tuyén dé thu nhan TREO
t» hédn hop sau nung cla quang tinh bastnaesit
va CaO dwoc tién hanh & diéu kién thuong, voi
thuéc tap hop SPA. Vé&i cac diéu kién téi wu: [Ty
Ié R/L1a 1/10, twong rng v&i 100g/mé thi nghiém;
Méi trwdng axit trung binh - yéu cé gia tri pH =
5 — 6; Chi phi thuéc tap hop SPA1a 300 mg/100g
hén hop quang] thi ham lwong va ty 1& thuc thu
san pham phan ndi (quéng tinh) dat trong khoang
62,0- 64,0% va 80,0- 84,0% TREO O
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FLOTATION UPGRADING TOTAL RARE EARTH OXIDES FROM ROASTED
BASTNAESITE CONCENTRATE

Trinh Nguyen Quynh, Bui Ba Duy, Truong Thi Ai, Ngo Quang Huy,
Nguyen Hong Ha, Tran Van Son, Duong Van Su

ABSTRACT

Bastnaesite (REFCO,) is an important principal resource of light Rare Earth and has the largest
proven reserve among all Rare Earth minerals in the World. Based on the characteristics of easy
decomposition, bastnaesite is calcined with CaO to produce Rare Earth oxides (REO), which can be
obtained by flotation methods. The ability to recover REO from a roasted mix depends on several factors,
in which the selectivity of the collector plays an important role.

Vietnam hasbastnaesite Rare Earth resourcesand has potential forexploitation. Processing bastnaesite
by chemical methods has disadvantages such as high cost and negative impact on the environment.
Research on obtaining REO from bastnaesite by physical methods is a new trend nowadays. In this
paper, we present some research results obtained when coasting Dong Pao bastnaesite concentrate (30-
35% REQ) at 650°C with CaO in appropriate rate then direct flotation of REO. The final product obtained
is concentrate contening REO over 60% and flotation recovery achieved above 80% REO.

Keywords: bastnaesite concentrate; rare earth oxides (REQO); physical methods; direct flotation;
flotation recovery.
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