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TOM TAT

Quang tinh liti c6 chira 1,1128 % Li duoc nung thiéu véi sat 11 sunfat, sau d6
hoa tach voi dung dich axit sunfuric. Két qua nghién cau ché d6 nung d lva chon
dugc ty 1¢ FeSO4.7H20/quang: 8 %, nhiét do qua trinh nung sulfat héa: 820 °C, thoi
gian nung sulfat hda 180 phuat. Qua trinh hoa tach quang sau thiéu da Iva chon duoc
ché @6 hoa tach: Ty 18 L/R khi hoa tach: 5, tc d6 khuay khi hoa tach: 120 vong/phuit,
nong do axit 80g/l, nhiét d6 hoa tach 100 °C, thoi gian hoa tach 180 phut. Véi ché do
nung — hoa tach nay hiéu suat hoa tach liti dat 85,92%.

Tu khoa: Liti, hoa tach, nung
ABSTRACT

Lithium concentrate containing 1,1128% L.i is calcined with iron Il sulfate,
then dissolved with sulfuric acid solution. The results of the study on the calcination
mode have been to select the ratio of FeSO4.7H2O/ore: 8%, sulphation heating
temperature: 820 °C, sulphation heating time 180 minutes. The process of dissolving
ore after sintering has selected the separation mode: L/R ratio when dissolving: 5,
stirring speed when dissolving: 120 rpm, acid concentration 80g/l, dissolution
temperature separation 100 °C, separation time 180 minutes. With this calcination-
dissolution mode, the lithium separation efficiency is 85.92%.

Key: Lithium, dissolving, calcined

1. Pit van dé

Liti va hop chat caa liti c6 nhiéu tinh chat dic biét nén duoc tng dung nhiéu
trong cac nganh cdng nghiép cao nhu hang khong, dién tir, hda chat,v.v... Cac nganh
céng nghiép st dung nhiéu liti nhat d6 1a gom str, thity tinh hop kim nhdm (chiém 50%
san luong liti cua thé giéi), nganh dau md boi tron (chiém 18%), pin-acquy (chiém
9%), cao su nhan tao va dugc pham (chiém 9%), cac nganh khac (chiém 14%). Qua
trinh san xuat liti va cac hop chat liti mang lai nhiéu loi ich kinh té cho dat nudc ciing
nhu cho nganh ché bién khoang san néi riéng Diéu ndy cho thay liti 12 mot trong
nhitng kim loai c6 gia tri cao cho kinh té.

Trit lugng quang liti trén toan thé gisi cho dén nay chua dugc thong ké mét cach
day di. Theo Cuc Khao sat Dia chat Hoa Ky (USGS) [5] da so bd thong ké trir luong
liti cia mot s6 nudc dén nam 2020; c6 thé nhan thay rang, cac nu6c Nam My nhu
Bolivia, Chile, My va Argentina cé trir lwong quing liti chiém khoang 71% trir lugng
quang toan thé gidi. San luong khai thac quang liti quy ra kim loai dén nim 2019 wéc
tinh khoang 77.000 tin trong d6 cac nuéc co ti 1& khai thac 16n nhat la Chile, Uc,
Zimbabwe, Trung Quéc, Argentina.

Nudc ta co vung moé quang liti khu vuc La Vi, tinh Quang Ngéi co trir luong
danh gia khoang 1,5 triéu tin quing, hay 15.000 tan Li2O [2], thudc loai mo c6 trix
lwgng quang & mic trung binh so véi thé gidi.
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Doi voi qua trinh ché bién liti va cac hop chat cua liti tir quang chu yeu di theo
hai thanh phan khoang vat chinh cua liti d6 1a khoang vat lepidolit va spodumen trong
quang pegmatite [3], [4].

- Thu hai liti tee quang lepidolit:

Khoéng vat lepidolit chira liti phan 16n di cung voi cac khoang vat nhom si,Iicat
va alumosilicat chira Al va Si. Phuong phap thu hoi liti tir loai quang nay chu yeéu la
tuyén lam giau quang tinh tir quang nguyén khai, sau d6 thiéu quang tinh chua liti véi
phu gia ¢ nhiét do cao dé chuyén hoa sang dang c6 thé hoa tan liti, tlep theo tién hanh
hoa tach thiéu pham‘bang dung dich chtra H2SOq, loai bo cac tap chat co trong dung
dich roi két taa thu hoi liti.

Qua trinh thiéu quang tinh chira liti Xay ra theo co ché cua phan tng sau:

Li20.Al203.4Si02 + Na2SO4 = Li2S04 + Na20.Al203.4Si0O>

Sau d6, thiéu pham thiéu hoan nguyén duoc nghién min va hoa tach bang nuéc &
nhiét do 100‘iC. Loc thu hoi dung dich va tién hanh tach tap ch@t trong dung dich hoa
tach bang chat xac tac natri hydroxit NaOH. Sau khi tach tap chat dung dich dugc lam
bay hoi nudc d€ nang ham luong liti trong dung dich Ién khoang 20 g/lit, dung cho qua
trinh diéu ché Li2COs.

- Thu héi Li tir spodumen trong qugng pegmatit:

Trong quang pegmatit, khoang chtra liti phan I6n di cung cac khoang chua
tantan, thiéc va spodumen LiAISi2Os, petalit va lepidolit. Thu h0| liti tr loai quang
pegmatit chira spodument dugc tién hanh bang phuong phap tuyén lam giau quing
tinh chira liti va thu hoi cac kim loai co6 gia tri di kém, sau do thiéu quang tinh chua liti
v6i phu gia ¢ nhiét do trén 1.100°C, hoa tach thiéu pham trong dung dich H2SO4 ¢
nhiét do cao, tach tap chat va dieéu ché cac san pham chua liti.

O hhiét do thuong, liti trong a-spodumen khdng tdc dung vai axit HaSO4, tuy
nhién khi tien hanh thiéu quang tinh liti vai phu gia phu hop ¢ nhiét d6 cao trén 1000°C
thi a-spodumen chuyeén doi thanh B-spodumen, mot hinh thirc chuyén dang cau trac cua
khoang duéi tac dong cua nhiét d6 va chat xac tac. Két qua cua su bién doi, cau truc tinh
thé cia B-spodumen 16n hon khoang 30% so véi cau tric tinh thé cua a-spodumen,
phan (tng dugc mo ta theo phuong trinh sau:

o-(Li,Na)Al(Si206) — B-(Li,Na)(AlSi2Og)

Trong diéu kién nay, liti trong quang ¢ thé tac dung véi HSO4 dac ¢ nhiét do
cao tur 170+250°C va chuyén vao dung dich.

Qua trinh hoa tan liti trong quang sau thiéu & nhiét do cao xay ra theo co ché cua
phan &ng sau:

B-Li20.Al203.4Si0; + H2SO4 = Li2SO4 + H20 + Al203.4H,0
. Sau khi loc tach phér] ba khong tan trong dung dich H2SO4, dung dich Li2SO4 dugc
dieu chinh pH bang céc chat xuc tac kiem nhu NaOH hoac Na2COs dé tach tap chat.

Dung dich sau lam sach tap chat duoc 1am lanh dé két tia mudi hodc dugc coi
nhu san pham trung gian cua qua trinh thu hoi liti.

2. Qua trinh thwec nghiém

- Mau nghién cau phuc vu cho quéa trinh nung thiéu va hoa tach 1a mau quing
tinh liti sau qué trinh tuyén quang nguyén khai ving Pong Ram, La Vi, Quang Ngai.



Quang tinh liti c6 ham luong Li: 1,1128 %; két qua phan tich cho thay khoéng
vat chira nguyén to liti trong thanh tao pegmatit granit La Vi - Quang Ngai la lepidolit
va muscovit giau liti.

- Hoa chat dung cho qué trinh nung chuyén hda va hoa tach la Sat Il sunfat c6
ham luong > 98%; Axit sunfuric c6 ham luong > 98,5% .

- Thiét bi dung cho qua trinh nghién ciu 1a 16 nung Nabertherm, h¢ thong thiét
bi hoa tach cé gia nhiét va khuay tur.

Quang tinh sau tuyén duoc nghién dat 100% <-0,074. Sau d6 tién hanh céc thi
nghiém nghién ctu nung va hoa tach trén mau quang tinh sau nghién.

Qua trinh thiéu sulfat héa nhdm muc dich sulfat hoa cac kim loai trong tinh
quang, dong thoi lam tang the tich khoang vat chura liti dé c6 thé chuyen liti trong
quang vao dung dich khi hoa tach thiéu pham trong dung dich axit sulfuric H2SOa.
Trong nghién cau nay lya chon tac nhan sunfat hoa la sat II sunfat d€ tao méi truong
sunfat hda kim loai trong quang Iitj. Sau qua trinh thiéu, san pham dugc hoa tach voi
dung dich axit sunfuric nham dua t6i da liti vao dung dich.

biéu kién thi nghiém nghién ciru qua trinh thiéu sunfat héa nhu sau:

+ Ti 16 sat II sunfat thay d6i tir 4 -12% so véi quang liti.

+ Nhiét d6 thiéu nghién ctru thay doi tir 750 - 900°C

+ Thoi gian thiéu nghién ctru thay doi tir 90 — 240 phuit.

Sau khi thiéu, san pham thiéu dugc nghién lai va hoa tach vai dung dich axit
sunfuric nong d¢ 60g/1, nhiét 46 hoa tach 80 °C, trong thoi gian hai gio. Sau d6 phan
tich thanh phan liti trong ba dé xac dinh hiéu suat caa qua trinh.

Piéu kién thi nghiém qua trinh hoa tach:

_Quiing tinh liti sau thiéu trudc hét duoc nghién lai trong thoi gian 2 phit bang may
nghién, sau d6 duoc hoa tach véi dung dich axit sunfuric nham dua liti tir quang vao dung
dich.

- Céc ché do nghién ctu qua trinh hoa tach:

+ Nong d axit dugc nghién ciru thay doi tir 50 - 90g/I.

+ Nhiét do hoa tach lya chon nghién ciru tir 80 — 100 °C

+ Thoi gian hoa tach nghién ciru thay doi tir 2h - 6h.

Sau khi hoa téch xong, tién hanh loc va rira ba sau d6 say kho va phén tich ham
lugng liti trong ba dé tinh hiéu suat qué trinh hoa tach.

3. Két qua va binh luan

3.1. Nghién cizu qua trinh thiéu

Quég trinh thiéu sulfat h@a nhim muc dich sulfat hoa céac kim loaj trong tinh
qudng, dong thoi lam tang the tich khoang vat chta liti dé c6 thé chuyen liti trong
quang vao dung dich khi hoa tach thiéu pham trong dung dich axit sulfuric H2SOa.

Trong nghién cau nay lya chon tac nhan sunfat héa Ia sét II sunfat dé tao moi
truong sunfat hoa kim loai trong quang liti. Sau qua trinh thiéu, san pham duoc hoa
tach vai dung dich axit sunfuric nham dua toi da liti vao dung dich.

Diéu kién thi nghiém nghién ciru qué trinh thiéu sunfat héa nhu sau:

+ Ti 18 sat II sunfat thay ddi tir 4-12% so vai quang liti.

+ Nhiét d6 thiéu nghién ciru thay doi tir 750-900°C

+ Thoi gian thiéu nghién ctru thay doi tir 90 — 240 phuit.



Sau khi thiéu, san pham thiéu dugc nghién lai va hoa tach vai dung dich axit
sunfuric nong d6 60g/l, nhiét @6 hoa tach 80 °C, trong thoi gian hai gio.
3.1.1. Anh hwong cua ti 1é sdt 11 sunfat
Diéu kién thi nghiém:
+ Thoi gian thiéu sulfat hoa: 120 phat.
+ Ty 16 FeSO4.7H20/quing trong phdi liéu thay ddi tir 4-12 %.
+ Nhiét do qua trinh thiéu: 800 °C.

Két qua thi nghiém nghién ctu anh huong cua ti 1¢ st I sunfat dwoc thé hién trén Hinh
1.

Nhgn xét: Két qua thi nghiém cho thay ti I¢ sat sunfat anh huong dén qua trinh
tach liti vao dung dich. Khi tang ti I¢ sat sunfat tir 4-8% hiéu suat qua trinh tach liti vao
dung dich lién tuc tang, hiéu suat dat 62,34%. Tiep tuc néng ti 1€ sat sunfat den 10,
12% thi hi¢u suat tach liti vao dung dich khong téng thém nhi€u. Do d6 chon ti 1€ sat I
sunfat/quang liti 1a 8% dé tién hanh céc thi nghiém tiép theo.
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Hinh 1. Anh huong cua ti Ié sat 11 sunfat/quang liti
3.1.2. Anh hwong cua nhiét dé thiéu
Diéu kién thi nghiém:
+ Thoi gian thiéu sulfat hoa: 120 phat.
+ Ty I€ FeSO4.7H.0O/quang 8 %.
+ Nhiét d6 qua trinh thiéu duoc nghién ciru thay doi tir 760 - 840 °C.
Céc két qua nghién ctru duoc dua ra ¢ Hinh 2.
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Hinh 2. Anh huéng cua nhiét do thiéu dén hiéu suat tach liti

Nhan xét: Cac két qua nghién ctu anh huong cua nhiét do thiéu sulfat tinh
quang liti den higu suat tach liti khi hoa tach cho thay khi tang nhiét do thiéu thi hiéu
suat tach liti ra khéi tinh quang da thi€u sulfat hoa tang. O khoang nhiét do thap thi
hiéu suat tach liti ting cham va tang nhanh & kho;;mg nhiét do cao tur 7GQ °C den 820
°C. Khi tang nhiét dot thiéu lén 840 °C thi hiéu suat tang thém khong nhicu, mat khac,
nhiét do thiéu cao lam san pham thiéu ket dinh va tang d6 cang gy kho khan cho qua
trinh gia céng mau sau thiéu. Do do, chon nhiét do thiéu phu hop la 820 °C dé thiéu
quang tinh liti cho cac thi nghiém ti¢p theo.

3.1.3 Anh huéng cua thoi gian thiéu

Diéu kién thi nghiém:

+ Ty 1€ FeSO4.7H20/quang: 8 %.

+ Nhiét do qua trinh thiéu sulfat hoa: 820 °C.

+ Thoi gian thiu sulfat hoa thay doi tir 120 phat dén 240 phut.

Cac két qua nghién ctru duge dua ra ¢ Hinh 3.
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Hinh 3. Anh huéng cua thoi gian thiéu sulfat hoa dén hiéu suat tach liti
~ Nhgn xét: Cac ket qua nghién cau anh huong cua thoi gian thidu sulfat deén hiéu
suat tach liti cho thay khi tang thoi gian thiéu sulfat thi hiéu suat hoa tan liti vao dung
dich tang, khi tiép tuc kéo dai thoi gian thiéu sulfat héa thi hi¢u suat tach liti tang
khong dang ké nhung tang chi phi vé néng lugng. O thoi gian thiéu sulfat hda la 180
phut cho hiéu suat tach liti dat 72,38 % duoc chon cho qué trinh nghién ctru tiep theo.
3.2. Nghién ciru qué trinh hoa tach qugng liti
3.2.1. Nghién citu danh huéng cia nong do axit
Diéu kién thi nghiém:
+ Ty 1¢ L/R khi hoa tach bang: 5 lan.
+ Tdc d6 khudy khi hoa tach: 120 vong/phdit.
+ Nong d axit dugc nghién ctru thay doi tir 50 - 90g/I.
+ Nhiét dd hoa tach 80 °C.
+ Thoi gian hoa tach 120 phut.
Két qua thi nghiém thé hién trong Hinh 4.



74,000
s 72.000
3 70,000

=
Q

g 68,000
]

Z 66,000
= 64,000

62,000 °
40 50 60 70 80 90 100

Nong do axit, g/l

Hinh 4. Anh huong cua ndng do axit dén hiéu suat tach liti

Nhgn xét: Cac két qua thi nghiém cho thy khi ting nong do axit tir 50 — 80 g/l
thi hiéu suat qua trinh hoa tach tang lién tuc tir 63,9 % dén 72,7 %; khi tang nong do
axit 1én 90 g/l thi hi¢u suat tang thém khong nhieu (Ién 73,06%). Nong do axit tang
thém khong tang hiéu suat ma con lam tang chi phi san xuat vé sau, do d6 chon nong
do dung dich axit 1a 80 g/1 d¢ tién hanh cac thi nghiém tiép theo.

3.2.2. Nghién curu anh hwong cua nhiét do hoa tach

Piéu kién thi nghiém:

+ Ty I& L/R khi hoa tach bang: 5 lan.

+ Tdc d6 khuay khi hoa tach: 120 vong/phdt.

+ Nong d6 H2SO4 trong dung dich khi hoa tach: dung dich H2SO4 80 g/lit.

+ Thoi gian hoa tach bang dung dich H2SO4: 150 phut.

+ Nhiét do hoa tach bang dung dich H2SO4 thay d6i tir 60 °C dén 100 °C.

Céc két qua nghién ctu duoc dua ra & Hinh 5.
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Hinh 5. Anh huong cua nhiét do hoa tach dén hiéu suat tach liti.
Nhgn xét: Cac két qua nghién ctru anh huong cuia nhiét o hoa tach dén higu suat
tach liti cho thay nhiét d6 hoa tdch anh hudong dang ké dén hiéu suat tach liti, khi tang
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nhiét do thi hiéu suat tach liti ting, & nhiét do hoa tach thiéu pham 1a 100 °C cho hiéu
suat tach liti tur tinh quang da thiu sulfat hoa hop 1y dat 79,35% % duoc chon cho cac
thi nghiém hoa tach sau.
3.2.3. Nghién cuzu anh huong cua thoi gian hoa tach

Diéu kién thi nghiém:

+ Ty Ié L/R khi hoa tach bang: 5 lan.

+ Tdc d6 khudy khi hoa tach: 120 vong/phdit.

+ Nong do axit 80g/I.

+ Nhiét do hoa tach 100 °C.

+ Thoi gian hoa tach nghién ctru thay doi tir 90 — 210 phdt.

Két qua thi nghiém thé hién trong Hinh 6.

Nhén xét: Céc két qua nghién cau anh huéng cia thoi gian hoa téch cho thay khi
tang thoi gian hoa tach tur 90 phat den 180 phut thi hiéu suat hoa tich tang nhanh dén
85,92%. Khi nang thoi gian hoa tach thém tir 180 phut dén 210 pht thi hi¢u suat tang
thém khong nhiéu, do do lya chon thoi gian hoa tach 1a 180 phat dé hoa tch quang liti
sau thiéu.
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Hinh 6. Anh huong cua thoi gian dén higu suat hoa tach liti
Bang 1. Thanh phan hda hoc dung dich sau hoa tach
Thanh phan Fe Mg Ca Li

Ham luong, mg/l | 2.820,0 156,0 294,0 | 1.924,5

4. Két luan
V61 phuong phap nung quang liti v’c’ri,sét Il sunfat va hoa tach vai dung dich
axit sunfuric, da lya chon duoc cac théng so toi vu ctia qua trinh nhu sau:
- Théng sé cng nghé cia qué trinh thiéu:
+ Ty 1€ FeSO4.7H20/quang: 8 %.
+ Nhiét do qua trinh thiéu sulfat hoa: 820 °C.
+ Thoi gian thiéu sulfat hoa 180 phdt.
- Théng sé ché do hoa tach:



+ Quang liti sau thiéu duoc nghién 2 pht.

+ Ty Ié L/R khi hoa tach bang: 5 lan.

+ Téc do khuay khi hoa tach: 120 vong/phut.

+ Nong do axit 80g/I.

+ Nhiét do hoa tach 100 °C.

+ Thoi gian hoa tach 180 pht.

Béng‘phu:o*ng phap nay da hoa tach dugc 85,92 % liti vao dung dich. Dung dich

co thanh phan liti dat 1.924,5 mg/I ¢6 thé dugc ung dung d€ dieu che cac thanh phan
hop chat khac nhau cua liti.
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