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The separation and recovery of antimony from the Tan Lac - Hoa Binh antimony ore by hydrochloric acid has been 
studied. The effects of acid concentration, die rate of acid /ore and tune effect on the recovery coefficient recovery of 
antimony have been studied. Tbe results indicated that the recovery coefficient of antimony was enhanced from 6.2S % 
to 30 % with a reactive high yield of 87-89 % by using optimum conditions: the ratio of antimony acid/ ore = 3:1; 
reaching time effect of 8 hours and HCI concentration of 6 M. 

Keywords. Tan Lac - Hoa Bmh antimony ore, time effect, ratio of antimony acid /ore, acid concentration, 
hydrochloric acid. 

I.MODAU 

Antimon la mpt kim logi mau quan trgng lam 
nguyen li^u cho nhieu nganh cdng nghidp nhu san 
xuat vdng bi, trye may, phy tiing dtp. Dgc bi?t 
antimon dugc sii dyng nhilu tron^ sin xuit cdc sudn 
cyc acquy (chiem 10-̂ 12 % khdi lugng cic sudn 
cyc) [I, 2]. Ngoai ra, trong ITnh vyc qudc phdng Sb 
kim logi dimg dl chl tgo vd lyu dgn, chdt nd va 
trong mgt so tlnh vyc khac nhu san xuit cao su, thiiy 
tinh, thulc nhupm, diem, ddy cap, vdt lieu ban din 
ngudi ta ciing dimg cdc nguyen li?u chura kira loai 
Sb[3]. 

Hi?n nay kim logi Sb cd the tiln hdnh tach bing 
mpt sd phuong phap khac nhau, trong dd cd hai 
phuang phap hay dugc sii dyng trong thye tl la 
phuang phap hda luy?n vd phuang phap thiiy luypn. 
Nhin chung cdc quy trinh hda luyen thudng dugc dp 
dyng CO lgi khi quy md san xuit ldn vi cac quang 
antimon phii kha giau. Vi?c xii ly cdc tinh quang 
antimon - vang bing each thieu ddt d nhiet do 1150-
1250 "C [4]. Tgi cac diem md nhd, qugng antimon 
ngheo va cd trft lugng vang thdp thi viec ap dyng 
phuang phap hda luy?n la tdn kem. Vi vgy, phuang 
phip thiiy luy?n da va dang dugc nghien ciiu dl lam 
gidm chi phi vi tdng quy md ip dung tgi cdc dilm 
md vira vi nhd. Vi?c nghien cuu thu hdi cic kim logi 
quy hiem cd gia hi kinh tl cao tir quang va ba thai 
cung da dugc nghien ciru mgnh me trong nhiing nam 
gin day [5-9]. Hon niia antimon la mpt nguyen td cd 
gii tii kinh t l cao nhung vin chua dugc nghien ciru 

mdt each cd h? thong dl thu hdi va sii dyng chung. 
Trong nghiSn ciiu ndy mgt so ylu td dnh huong den 
hieu suit thu hoi antimon dugc de cap nhu: thdi gian 
ngam chilt; nong dp axit, ty I? axit/quang (L/R). Tur 
dd su dyng phuang phip thuy luy?n ngam chiet 
bang axit clohydric de thu hdi antimon tii nguon 
qudng antimon Tan Lgc-Hda Binh. 

2. THI/C NGHI$M 

2.1. Dung cu hda chat 

Cac hda chdt HCI, NaOH, SbCIj, KB1O3, 
ICHC4H4O6, raetyl da cam diu cd dg sgch phan tich, 
mdy khuay, coc chiu nhi^t 250 ml, 500 ml, binh dmh 
miic 100 ml. 

Mdu quang antimon nghien cuu dugc ldy tgi Tan 
Lac - Hda Binh. 

2.2. Cach tien hanh thi nghidm 

Cin 5 g qudng antiraon cd kich thudc hgt < 0,74 
pra cho vao c6c 250 ml thera mdt lugng axit co 
nong do xac dinh vao va khuay lien tyc trong m̂ t 
thdi gian nhat djnh. Lgc tach thu nhin dung dich, 
phan tich ham lugng antimon trong dung djch thu 
dugc 

Hieu suat thu hdi Sb dugc tinh bing cong thuK 
sau: 

H% = Ham lugng antimon trong dung djch/Hdn 
lugng antimon ban dau trong raiu qudng. 
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2.3. Phan ticb antimon bSng phuvng phap chuan 
d$ oxi boa-khir 

Diing pipet ldy chinh xic V rai dung dich Sb(III) 
cin xac djnh cho vao binh ndn 250 ml. Them 25 rai 
HCI 6N, 5 ml dung djch KHC4H4O6 5 % vi 3-5 gipt 
chi thj metyl da cam. Dun ndng din 70 °C tir buret 
nhd tir tir dung djch chuin KBrOj cho tdi khi mit 
mau chi thj (khdng liy ket qua nay vi trong qua trinh 
chuan dp Br2 ciing hinh thinh, nd bj Sb (III) khii 
ngay, song mdt phin cung lira mdt miu chi thj). 
Tiep tue cung ldm nhu tren nhung cho cbi thi vao 
khi da chuan gan den diem tuong duang lin ddu va 
chuan dp tiep cho din khi mit mau dung djch. Ghi 
so Vo ml KBrOs tieu ton, tinh toan theo cdng thirc 
sau: 

Csb(lll) = CKBrOS-VoA/' 
Ham lugng antiraon va cac kim logi khac dugc 

phan tich bdng phuang phap ICP - MS (Inductively 
Coupled Plasma Mass Spectrometry) tai Vi?n Cdng 
ngh? Mdi trudng, Vi?n Han lam Khoa hgc va Cdng 
ngh? Viet Nam. 

2.4. Phan tich n^ng dg axit 

Ndng dg axit dugc xdc djnh nhu sau: Dime pipet 
lay chinh xdc V (ml) (10 ml) dung djch axit can xac 

Dao Nggc Nhi?m va cgng sir 

dinh ndng dp vao binh non co 250 ml. Them 2-3 gipt 
dung dich chi thi metyl da cam (0,01 % trong nude), 
lac deu dung djch cd raau da cam. Nhd tii hi dung 
djch NaOH can xic djnh ndng dp vao binh ndn, vira 
nhd vua lie diu din khi dung djch xuit hipn mau 
ving thi ngiing chudn dp. Ghi sd ml NaOH da chuan 
dp V, (ml). 

Ndng do mol/l dung djch axit dugc tinh theo 
cong thiic. 

CH' = (V,.CN,OH)A^/. 

3. KET QUA VA THAO LUAN 

3.1. Xac dinh thinh phan cua qu^ng antimon Tan 
Lac ~ Hoa Binh 

Quang antimon dugc liy hi Tin Lgc - Hda Binh 
dem nghien nhd vdi kich thudc hgt < 0,74 \im sau do 
dugc dem di phan tich, xac djnh thanh phin ciu tnic 
tren raiy Sieraens D 5000 va phan tich thinh phin 
nguyen to tren may Perkin-Elmer 900. Kit qui phin 
tich dugc dua ra d hinh 1 vd bang I. 

Tu ket qua hinh I thiy rdng thanh phin khodng 
chu yeu ciia miu li SbiSs vol ciu true stibnit cdn cd 
ldn mgt phin khoing 
(K,Ca,NaXAl,Mg,Fe)2(Si.Al)40,o(OH)2 dang 
rauscovit vi Si02 dang quartz. 

Htnh 1: Gian do nhilu xg Roughen ciia mau quang antimon 

Bdng 1: Thinh phin nguyen td trong mau quang antimon 

MSu 

Qu^ng antimonit 

Ham l u ^ g (%) 

SiOi 

76,58 

Sb 

6,25 

As 

0,001 

TiO; 

0,01 

AI2O3 

1,76 

FeiOj 

3,42 

Au, g/T 

0,06 

415 
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Ket qui phin tk;h cho ta thiy quang antimon cd 
ham lucmg antimon ban dau la 6,25 %. 

3 J l . ^ c dinh thoi gian ngam chiet anttmon bang 
doDg dich axit clohydric 

Can 5g qudng antiraon cho vao coc 250 ml, rdi 
nhd hi tit dung dich HCI 6 M (voi ty le R/L = 1/3 
theo khdi lugng) miu dugc khuiy lien tue va sau 
mgt khodng thdi gjan liy mau phan tich xac dinh 
hdm lugng animon. Kit qui phan tich va tinb toin 
dugc bieu dien d hinh 2. 

Khdo sit thdi ^an ngam chilt ta nhan thay hieu 
suit thu hdi antunon tang theo thdi gian, thdi gian 
ngam chilt 2 gid hi^u suat thu hdi chi dat 29,99 %. 
Kbi ting thdi gian ngam chi^ len 4h higu suit thu 
hoi atunon dgt 81,28 %, tilp tyc tang thdi gjan 
khuiy ien 6h thi hifu suit thu boi antimon dat 8736 
%, hdm lugng antunon dugc lam giiu tir 6,25 % 
trong mdu qudng len 30% trong dung djch. Tiep tyc 
ting thdi gian ngdm chiet Ien 8, 16 vi 24 gid hieu 

Nghiin cuu thu nhdn antimon lif... 

suat tdng len khdng dang ke. Nhu vi\ thdi chiing tdi 
chgn thdi gian ngam chiet la 6 gid cho cac thi 
n^igm tilp theo. 

m ngau dua bk^ dut^ iitb HCl (fUi 

Hinh 2: Anh hudng ciia thdi gian ngam chiet den 
hieu suat thu hdi antimon 

Ba quing sau ngam chiet thu hdi antimon dugc 
thu tgi vi dem di phan tich nhieu xa Ronghen cho 
ketquidhinh 3. 

t • • • • • • 

i 

h 

1 Uf-u+-U4 J , I t l l l l , 1 1 . . I 

Hmh 3: Gian dd nhieu xa Ronghen ciia mau sau khi ngam chiet thu hdi antimon 

Tren gidn dd nhieu xg tia X cho ta thiy chi xuat 
hi?n pha Si02 ciia ba tbii cdn Igi. Nhu vay cd thi 
khing djnh rang v i ^ ngim chilt bdng dung dich 
HCI la khi tot. Do vgy, thdi gjan ngam chilt quang 
antimon cho cac n^ien cuu tiep theo la 6 gid da 
dugclua chpn. 

3 J . Nghien can anh hudng ciia nong dg axit din 
hif a saat thu boi antimon 

Ndng dg axit cung ta mgt trong cac ylu td inh 
hudng ldn den hi?u suit thu hdi antimon. Cac thi 
nghidm dupc lien hanh ngtiien cihi tuong tu nhu 
phin tren vdi cac ndng dg axit thay ddi lan lugt la 2, 
4, 6 va 8 M. Ket qua phan tich va tmh toan dugc ghi 
Igi d hinh 4. 

Cic so li?u tren hmh 4 cho thay, khi tang ndng 
dg axit HCI tir 2M din 8 M thi hifu suit thu hdi 

antunon tang tir 20.32 % din 89,28 %. Tuy nhien, Cf 
ndng dp axit 6 M va 8 M hieu suit thay doi khong 
ding Ice. Vi \ iy trong cic thi nghiem tiep theo chiing 
toi chgn ndng do axit la 6 M. 

1 ' 
^ 

0 t 
N(ivdianiIIC1{M] 

m " 

Hmh 4- Anh hudng ciia ndng dp axit HCI den 
hieu suit thu hdi antimon 
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3.4. Nghien ciru anh hudng ciia ty If axit/qu|ng 
(L/R) den hifu su4t thu hoi antimon 

Cic thi nghipm dugc tiln binh tuang tu nhu cac 
phan tren vdi ty le axit/quang (L/R) thay doi ldn lugt 
tit 1/1 den 6/1, Kit qua phin tich vd tinh toan dugc 
ghi lai dhinh 5. 

^ i l 

^ 

90 
80 ' 
7 0 • 
60 
SO 
4 0 
30 -
2 0 

0 

. / ' • ^ — 

/ / / / / / 
, r - - • , - — , -,.,.... 

O.OO l.OO 2.00 3.00 4,00 5,00 6.00 

Hmh 5: Anh hudng cua ty le Idng/ran trong qua 
trinh ngdm chiet den hieu suat thu hdi antimon 

Cac kit qua tren hinh 5 cho thiy le L/R la 1/1 
hipu suit thu hdi antimon dat 15,52 %, khi ty I? L/R 
la 2/1 thi hifu suit thu hdi antimon dgt 50,24 % va 
hifu suat thu hli antimon dgt 87,20 % d ty If L/R li 
3/1. Tilp tyc tang ty If L/R len 4/1; 5/1 va 6/1 thi 
hifu suit thu hoi antimon gan nhu khdng tang. Do 
vay ty If L/R la 3/1 Ii thich hgp de lya chgn cho cac 
nghien ciiu tiep theo. 

Tir cac dilu kifn toi uu nhu: thdi gian ngim 
chiet la 6h, ndng dp HCI 6 M, ty le L/R la 3/1 tiln 
hanh thu hdi lam giau dugc antimon ten gap 5 lan tit 
qugng antimon Tan Lgc- Hda Binh (hara lugng 
antimony tir 6,25 % ten 30 %) bing phuang phip 
ngdm chiet vdi axit HCI vdi hifu suit thu hoi dgt 
87,20 %. Tiep tyc lam sgch antimon tir dung dich 
sau khi ngdm chilt vdi HCI bing phuang phip thiiy 
phin d pH = I. Kit hia dudi dgng Sb(0H)3 dugc lgc, 
riia bdng nude cit nhilu lan din pH = 6 va sau dd 
dugc say d 105 °C trong 4 gid. San pham dugc hda 
tan trong HCI rdi dera di phan tich xac djnb ham 
lugng antimon vd cdc nguyen td khac. Ket qui phdn 
tich ham lugng antiraon vi cac nguyen to chinh 
dugc ghi lgi d bang 2. 

Bdng 2: Thanh phan cac nguyen to h-ong miu 
antimon thu dugc bdng phuong phap thiiy phin 

Ddo Nggc Nhiem vd cgng sv 

Ket qua bang 2 cho thiy bing phuang phap thuy 
phan hara lugng antiraon dugc lam giau Ien 3 Ian 
(him lugng antimon tii 30 % len 90,57 %). Tuy 
nhien mdu thu dugc van cdn lin cac nguyen td nhu 
Fe, Al va SiOi- Vdi mong rauon thu dugc antiraon 
cd dp sach > 98 % dl lara nguyen lifu cho nhieu 
nganh cdng nghifp do viy trong cic nghien ciiu tiep 
theo se tiep tyc tdch, lira sgch antimon bing phuang 
phip chiet ldng -Idng. 

4. KET LUAN 

Da nghien ciiu khd nang ngam chiet qudng 
antiraon Tan Lac - Hda Binh bang dung dich axit 
HCI. Ndng dp axit 6 M, thai gian ngira chiet 6 gid, 
ty If axit/qudng la 3/1 (tinh theo g/g). Hifu suat thu 
hdi antimon dgt 87-89 % vdi him lugng antiraon 
dugc lim gidu tir 6,25 % trong mau qugng len 30 %. 
Ham lugng antimon thu dugc sau khi thuy phan dgt 
90,57 %. 

Ldi cam on. Cong trinh ndy nam trong khuon kho 
cua de tdi ca cd chgn lgc Vi^n Khoa hgc Vgt li^u Md 
so: CSCL0214. Cdc tac gid xin trdn trgng cdm an 
Vi^n Khoa hgc Vgt li^u dd tdi trg kinh phi cho 
nghien cuu ndy. 
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