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Moé khoang san liti (Li) La Vi, tinh Quang Ngii c6 trir lwong khodng 1,5 triéu tin quing, da dwogc cic nha
khoa hgc cia Vlen Khoa hoc va Cong nghé (KH&CN) M6 - Luyén kim nghién ctru thanh cong quy trinh cong
nghé tuyén néi dwa ra quing tinh Li ¢6 ham lugng Li,O > 4% va quy trinh cong nghe ché bién quing tinh Li
ra cac sain pham Li,CO, va LiCl ¢6 dj sach >99%, tlro'ng dwong cac thwong phiam trén thi truong thé glm
Viéc phat hién khoang san Li ¢ tinh Quang Ngii va cac két qua nghién ciru cong nghé dat du’o'c da mé ra tiém
ning phat trién nganh cong nghiép khai thac, ché bién khoang san Li tai Viét Nam, cung cip nguyén liéu cho
cac nganh cong nghi¢p cong nghé cao nhu hang khong, héa chit, thiét bi lwu trir ning hrong...

Tir khéa: ché bién qudng liti Quang Ngdi, qudng liti La Vi, tuyén quéng liti Quing Ngii.
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RESEARCH ON TECHNOLOGY OF
SIFTING AND PROCESSING LITHIUM
ORE FROM LA VI, QUANG NGAI
PROVINCE

Summary

Lithium (Li) mine in La Vi, Quang Ngai province
which has the reserves of about 1.5 million tonnes of
ore has been successfully researched by the scientists
the National Insitute of Mining - Metallurgy Science
and Technology to make the technology process to
produce the Li ore containing > 4% Li,O and the
process technology to produce Li ore into Li,CO,
and LiCl with the purity > 99% which have the
same quality with the commercial products in the
world market. The discovery of Li ore in Quang
Ngai province and the positive results obtained
by this research have opened the potential for
Vietnam to develop the industry of mining, mineral
processing and producing Li compounds to provide
raw materials for high technology industries such
as aerospace, chemical, battery...

Keyword: La vi lithium ore, processing Quang Ngai
lithium ore, sifting Quang Ngai lithium ore.
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pat van de

Li 12 nguyén t6 c6 nhiéu dic tinh quy du 6 trang
thai don chat (kim logi) hay hop chat (Li,CO,,
LiCl...). Pay la nguyén liéu c6 tng dung trong nhi¢u
nganh cong nghiép cong nghé cao nhu hang khong,
hoa chét... Cac nganh cong nghiép tiéu thu nhiéu Li
nhat 1a gdm sir, thily tinh va hop kim nhom (50%
san luong Li toan cau), tiép dén 1a ddu md boi tron
(18%), pin-acquy (9%), cao su nhan tao va dugc
pham (9%) va cudi cung 1a cac nganh cong nghiép
khac (14%). Hop kim nhém chtra 1% Li cting hon
30%, trong lugng riéng nho hon 5% va kha nang
chdng an mon cia vat lidu tang 1én dang ké so véi
hop kim nhom thong thuong khong chira Li. Li co
d6 duong dién 16n nhét trong tat ca cac kim loai véi
dién thé dién cuc tiéu chuan 12 3,045 Vso v6i 2,71 V
cua Na hay 0,76 V cua Zn. Do d6, n6 co thé sinh ra
dong dién tich 16n nhat trén mot don vi trong luong
hay thé tich so voi bat ky kim loai nao, pin Li thuwong
mai c6 dién thé 3,7 V (cao gap khoang 3 lan so vdi
pin Ni). Hon thé nita, pin Li con nhe hon, ¢6 tudi tho
cao hon va co thé sac bét ky khi nao (ngay ca khi pin
chura phong hét dién), rat thich hop vai cac thiét b
dién cAm tay nhu dién thoai di dong, may anh, may
tinh xach tay... Ddu m& bi tron chita 5+10% hdn
hop xa phong Li ¢6 thé 6n dinh tinh chét co, Iy trong
khoang nhiét @6 tir -50 dén +200°C.

Trén thé gidi, chi mot s6 it nude c¢6 ngudn tai



nguyén quing Li, ding dau la Bolivia, Chile, Achentina,
Trung Qudc, Uc... [1]. Li ton tai chi yéu trong 2 dang
mo 14 quing da va trAm tich mudi bién. Cac khoang
sang dang két tu cua mudi c6 kha ning khai thic cong
nghiép phan bd chu yéu tai cac nudc Bolivia, Chile va
Achentina; cac mo6 quing d4 Li phan bd chu yéu tai
Trung Quéc, Hoa Ky, Uc...

Két qua thdam do tim kiém va danh gia di xac dinh,
trit lugng quang Li ctia ving mo La Vi, tinh Quang Ngai
khodng 1,5 triéu tan quing, hay 15000 tan Li,O [2],
thudc loai mo co6 trir lwong quang & mirc trung binh so
v6i thé gidi. Nghién ctru cong nghé tuyén va ché bién
quing Li ving La Vi, tinh Quang Ngdi 1a nhiém vu cap
nha nudc mi sb 09/HP-DT.09.12/DMCNKK. Noi dung
nghién ctru tap trung x4c 1ap quy trinh cong nghé tuyén
phu hop dé nang cao t6i da ham lugng Li,0O trong qudng
tinh, 1am nguyén liéu cho nghién ctru cong nghé diéu ché
céc hop chét ctia Li nhu Li,CO, va LiCL.

Noi dung nghién ciu
Mau nghién ciu

Mau nghién ciru cong nghé tuyén c6 khdi luong 10
tin quing dai dién cho cac than quing Li mo La Vi, tinh
Quang Ngii do Lién doan Dia chit Trung Trung Bj va
Vién KH&CN Mo - Luyén kim (VIMLUKI) 1ap phuong
an thiét ké va thi cong ldy mau. Cong tac gia cong chuan
bi mau cho phén tich thanh phan vat chét va nghién ctru
cong nghé tuyén dugc tién hanh tai Phong thi nghiém
cong nghé tuyén khoang thudéc VIMLUKI.

Quing nguyén khai c6 thanh phan khoang vat bao
gom: khoang chira Li 1a lepidolit, khoang di kém chinh
la thach anh, mica va fenspat. Thanh phﬁn héa hoc mau
quang nguyén khai nhu trong bang 1.

Bang 1: thanh phan héa hoc quéng Li nguyén khai

Thanh phin | LiO | TFe | ALO, | Si0, | Ca0 | K0

] 173 2 ] ]

Ag(gh)

Ham luong, % | 0,98 | 032 | 18,38 | 6840 | 031 | 3,64 | 195 <2

Mau cho nghién ciru céng nghé diéu ché cac hop chit
ctia Li 1a quang tinh Li thu dugc sau qua trinh tuyén véi
cac dicu kién va ché d¢ cong nghé tuyén t6i uvu dugc xac
lap.
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Phuong phdp, thiét bi nghién civu va phén tich

- Str dung phuong phap thu thap, phan tich, danh gia
thong tin vé tong quan cong nghé tuyén quing Li trong
va ngoai nudc.

- St dung phuong phap nghién ctru thyc nghiém
trong phong dé xac dinh thanh phan vat chat va cong
nghé tuyén hop 1y nham thu hdi quing tinh Li.

- Cong tac nghién ciru cong nghé tuyén duoc thuc
hién tai Phong thi nghiém cong nghé tuyén khoang trén
céc thiét bi nhu: may dép ham, sang rung, may nghién bi,
may khudy thuc, may tuyén ndi (Denver, Mekhanobr).

- Nghién ciru cong nghé diéu ché cac hop chat ciia
Li dugc thyc hién tai Phong thi nghiém thuy luyén
(VIMLUKI), Phong thi nghiém VH2 (Pai hoc Quéc gia
Ha Noi), Phong thi nghiém hoéa (Trung tdm Phan tich va
Thi nghiém Dia chét - B Tai nguyén va Mbi trudng)
trén céc thiét bi: 10 nung, may khudy diéu khién toc do,
méy loc chan khong, ti siy chan khong, hé thong on
nhiét, thiét bi do pH, may ly tam 4000 vong/phut, cdc
thiy tinh c6 dung tich 1000 ml, 3000 ml, 5000 ml va
thung 30 lit, bao nung.

- Phén tich mau phuc vu nghién ctru cong nghé tuyén,
diéu ché cac hop chét cua Li duge thuc hién tai Vién
Nghién ctru Dia chét va Khoang san; Khoa Dia chét
(Pai hoc Qudc gia Ha Noi); Trung tim Phén tich hoa ly
(VIMLUKI); Trung tam Phéan tich va Thi nghiém Dia
chat (Bo Tai nguyén va Moi trudng) bang cic phuong
phép va thiét bi quang phd hap thu nguyén tir (AAS),
quang phd phat xa plasma cam tmg (ICP), nhiéu xa tia
Ronghen (XRD) va kinh hién vi dién tir truyén qua két
néi voi hé théng phan tich nguyén t6 bang ning luong
tan xa tia X (TEM-EDX).

Két qua nghién ciu va thaoe luan
Nghién civu cong nghé tuyén quing Li

Thanh phan khoang chira Li (lepidolit) va cac khoang
di kém thudc nhom alumosilicate va silicat ¢o tinh chit
vat Iy tuong ty nhau. Do vay, cong nghé tuyén quing Li
ving La Vi, tinh Quang Ngii 1a cong nghé tuyén néi tach
khoang mica chira Li ra khoi cac khoang di kem nhu thach
anh, fenspat [3-5]. So d6 nguyén ly du kién tuyén quing
Li viing La Vi, tinh Quang Ngai dugc trinh bay ¢ hinh 1.
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Hinh I so d nguyén Iy tuyén néi qudng Li vimg La Vi

Nhu d3 néu trén, thuc chit tuyén lam giau Li 1a qua
trinh tuyén noi tach cac khoang nhom mica chira Li ra
khoi thach anh, fenspat va dat da di kém. Cac yéu t6
chinh anh huong dén hiéu qua cua qua trinh tuyén ndi
quing Li gom: d¢ hat quing dua tuyén; pH méi truong
tuyén; ty 1 ran/long (R/L) ctia bun quang; chi phi va thoi
gian khudy tiép xtic cac loai thudc tuyén; thoi gian tuyén
n6i. Nghién ctru cong nghé tuyén da khao sat anh huong
cta cac yéu t néu trén dén hiéu qua tuyén ndi quing Li
theo phuong phap lua chon diéu kién co s& nhu: pH=3;
ty 18 R/L=1/2; chi phi thudc tap hop 400 gam/tin; khuay
tiép xtc thudc tap hop 3 phut; tuyén noi trong 5 phut,
sau do6 thay doi gid tri yéu t6 khao sét trong khi cb dinh
nhimg yéu t6 khac. Két qua thi nghiém biéu dién sy
twong quan giita timg yéu to anh hudng chinh dén hiéu
suat tuyén (théng qua cac chi sé mirc thu hoach y, ham
luong B va ty 1€ thuc thu €).

Két qua nghién ctru anh huéng ciia cic yéu to tac
dong dén hiéu qua tuyén quing Li di xac lap dugc cac
diéu kién va ché d tuyén noi toi uu cho doi tuong quing
Li ving La Vi, tinh Quang Nggi nhu sau: d6 min nghién:
83% cip -0,074 mm; pH moi truong tuyén: 3-4; ty 1&
R/L: 1/2, 3; chi phi thudc dé chim (thay tinh long): 300
gam/tan; chi phi thudc tdp hop: 500 g/tin; khudy tiép
xtc thude tap hop (Flotigam EDA): 3-5 phut; tuyén noi
quang Li: 5-8 phut, khau tuyén vét duoc bd sung 100 g/
thn thily tinh 1ong va 200 g/tan EDA, khau tuyén tinh 1
va tuyén tinh 2 b6 sung lan luot 1a 200 g/tin va 100 g/tin
thity tinh l6ng.

Vi cac dieu kién va ché do tuyén toi wu da xac lap,
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thi nghiém xéc dinh so d6 tuyén di dua ra so dd tuyén
ndi hop 1y véi ddi twong quing nghién ctru gdm: mot
khau tuyén chinh, mot khau tuyén vét va 2 khau tuyén
tinh. Céc diéu kién, ché do cong nghé va so dd tuyén da
xac 1ap ¢ quy mo nho trong phong thi nghiém duoc dung
tuyén v6i khdi lwong miu 16n & quy mé 120 kg/h trén
day chuyén tuyén khép kin tir cap quing nguyén dén thu
héi quing tinh dé kiém tra sy 6n dinh ctia quy trinh cong
ngh¢. Thi nghiém thyc hién theo so' d6 nguyén 1y hinh 1
v6i 2 1an tuyén tinh, két qua duoc trinh bay trong bang 2.

Bang 2: cdc chi tiéu ky thudt tuyén qudng Li ving La Vi

Tén sin phim | Thu hoach, % | Ham lwgng Li,0,% | Thyc thu Li,0, %
Quéng tinh Li 22,97 4,03 87,61
Quing thai 77,03 0,17 12,39
Quing cap 100,0 1,06 100,0

Két qua cho thiy, quy trinh cong nghé va cac diéu
kién, ché do tuyén lya chon hoat dong on dinh, san phém
quang tinh Li sau 2 1an tuyén tinh dat 4,03% Li,O véi
muc thyc thu Li O khau tuyén khoang dat 87,61%.

Nghién citu cong nghé diéu ché cdc hop chit ciia
Li

So d6 cong nghé nguyén 1y didu ché Li,CO, va LiCl
nhu hinh 2. MAu nghién ctru cong nghé diéu ché cac hop
chét cua Li nhu Li,CO, va LiCl la quang tinh Li thu dugc
sau qua trinh tuyén véi so dd tuyén ciing cac diéu kién va
ché do cong nghé tuyén ti wru. Thanh phan héa hoc mau
nghién ctru didu ché Li,CO, va LiCl nhu trong bang 3.
Cac khoang chinh trong mau gém: Lepidolit+Muscovit -
K(ALLi),[AlISi,O, ](OH),, Thach Anh-SiO,, Plagioclas-
(Ca,Na)AI(ALSi)Si,O,.

Bang 3: thanh phén héa hoc quéng tinh Li

Thinhphin | ALO, | Ca0 | Fe 0, |K0 |Mg0 |Mn0 PO, | Ti0, | 8i0 Li S

3 173 1

Him wong (%) | 23,38 | 020 | 0251005 | <001 10,50 0,10 | 001 | 46,76 {19500 ppm | <5 ppm

Nghién ctru cong nghé diéu ché Li,CO, va LiCl tr
quing gdm cac bude: 1) hoa tach Li tir quing vao dung
dich; 2) loai bo cac tap chét trong dung dich chira Li; 3)
kéttinh Li,CO, tir dung dich da lam sach chtra Li va diéu
ché LiCl tir Li,CO, sach da thu dugc.
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Hinh 2: so d6 nguyén ly diéu ché Li,CO, va LiCl tir quang Li o Viét Nam

Két qua thi nghiém da xac 1ap dugc cac diéu kién va
ché d6 t6i wu cho timg khau nhu sau:

Qua trinh hoa tach Li tir quing vao dung dich gom
cac budc: thiéu quang ¢ 850°C trong thoi gian 150 phit,
toc do tang nhiét khi thiéu 1a 150°C/h, ty 1& FeSO,.7H,0/
quang la 10%, cd hat dua thiéu 1a 0,074 mm, hoa tach
thiéu pham trong dung dich H,SO, nong do 70 g/l trong
thoi gian 150 phut tai 100°C, khudy 120 vong/phut.

biéu kién tach tap chét ra khoi dung dich chua Li:
tach sit trong dung dich hoa tach v6i tac nhan la Ca(OH),
20%, pH qua trinh thtty phan 1a 6, nhi¢t do qua trinh thiy
phéan: 50°C trong thoi gian 90 phit; téc d6 khudy khi
thiy phan: 120 vong/phut; tach Ca bang H,C,0,, theo ty
1¢ mol Ca*/H,C,0, 1a 0,94; nong do dung dich H,C,O,:
20 g/I; nhiét @6 phan tmg 40°C; tc do khudy 120 vong/
phut; thoi gian phan tmg két tia canxi: 60 phut; tich Mg
& diéu kién nhiét d6 50°C, toc do khudy 90 vong/phut,
pH & murc 9, thoi gian phan tmg 120 phut.

Diéu kién két tua Li,CO,: nong do Li trong dung
dich: 13 g/1, ty I¢ mol Li**/CO,* 1a 2,1, nhi¢t d qua trinh
két tta: 50°C, thoi gian phan tmg: 60 phit, toc do khudy:
120 vong/phut. Sy san pham Li CO, két tinh tai 105°C,
trong 240 phat va déo vat liéu sdy 20 phat/lan.

Diéu kién diéu ché LiCl: hoa tan Li CO, bang dung
dich HCI1 38% & nhiét d6 45°C trong 30 phut. Két tinh
LiCLH,O ¢ nhiét d§ dung dich 20°C trong thoi gian 50
phut. Siy san pham LiC1.H,0 két tinh ¢ 180°C trong 16 h.

V6i nhitng diéu kién va ché do cong nghé didu ché
hop chét cta Li nhu trén, thi nghi¢m da thu dugc san
pham Li,CO, c6 ham lugng 99,05% vo6i mue thyc thu
dat 82,97%; san pham LiCl c6 ham luong 99,02% voi
mirc thyc thu dat 85,77%. Thanh phan hoa hoc céc san
pham Li,CO, va LiCl nhu trong béng 4.
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Bang 4: thanh phdn héa hoc ciia san phdm Li,CO,va LiCl

. Ham lugng (%)
San pham
Fe Mg Ca Li,CO, | LiCl
San phim Li,CO, <0,01 <0,01 0,02 99,05
San pham LiCl <0,01 <0,01 <0,01 99,02

Két luan va kién nghi

Vi trit lugng wéc tinh khoang 1,5 triéu tin quang,
Viét Nam 1a nu6c c6 tiém ning quing Li hang trung
binh so véi cac nude cd ngudn tai nguyén nay. O quy md
phong thi nghiém ciling nhu pilot da nghién ctu thanh
cong quy trinh cong nghé tuyén quing Li ving La Vi,
tinh Quang Ngai, xac 1ap dugc cac diéu kién va ché do
tuyén noi toi wu cho d6i tuong quing nay. Quy trinh
cong nghé tuyén hoat dong 6n dinh, khang dinh phuong
phép tuyén ndi phit hgp va c6 hiéu qua déi véi déi tugng
quang Li vung La Vi, tinh Quang Ngai. Quang tinh Li
nhén dugc ¢6 ham luong Li,O 1a 4,03% voi thyc thu 1a
87,61%, chi con khoang 12% Li c6 trong quéng nguyén
khai bi mat mat theo quing thai.

Nghién ctru cong nghé diéu ché cac hop chét cia Li
da thanh cong véi viée xac 1ap duoc quy trinh, cac didu
kién va ché do cong nghé phu hop dé diéu ché ra cac san
pham Li,CO, va LiCl c6 do sach > 99%, twong duong
cac san pham thuong mai cing loai trén thi trudng qudc
té. Can thyc hién cac nghién ctru & quy mo 16n va chi tiét
hon dé dam bao tinh kha thi khi g dung cong nghé vao
san xudt, ciing nhu nhitng nghién ctru tmg dung céc san
pham tir Li vao cac nganh cong nghiép khac nhau.
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