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Abstract

The separation and recovery of antimony from the Tan Lac — Hoa Binh antimony ore by hydrachlori¢ acid has been
studied. The effects of acid concentration, the rate of acid /ore and time effect on the recovery coefficient recovery of
antimony have been studied. The results indicated that the recovery coefficient of antimony was enhanced from 6.25 %
to 30 % with a reactive high yield of 87-89 % by using optimum conditions: the ratio of antimeny acid / ore = 3:1;
reaching time effect of 8 haurs and HCl concentration of 6 M.

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

hydrochloric acid.

1. MO PAU

Antimon 1A mdt kim loai mau quan trong lam
nguyén ligu cho nhiéu nganh cdng nghiép nhu sin
xuit vong bi, tryc mdy, phy ting 4t6. Dic bigt
antimon durge sir dyng nhiéu trong sin xuiit cac suim
cyc acquy (chiém 10+12 % khbi luong céc swon
cue} [1, 2] Ngoan ra, trong Jinh vye quéc phemg Sb
kim loai dung dé ché 130 vo lyu dan chit nd va
trang mdt 56 linh vye khéc nhir san xut cao su, thiy
tinh, thuéc nhuém, diém, day cap, vat liéu ban din
ngudi 14 cing dbog cac nguyén liu chia kim loai
Sb [3].

Hign nay kim logi b c6 thé tién hanh tach bing
mot s6 phuong phdp khic nhau, trong dé 6 hai
phuong phdp hay dugc sir dung trong thue t 1a
phuong phép hoa luyén va phwong phap thity luyén,
Nhin chung céc quy trinh hoa luygn thuung dugc ap
dung ¢6 lgi khi quy mé sin xuét lon va cic quing
antimon phéi kha gidu. Viée xi 1y cac tinh quing
antimon ~ vang béng céch thiéu dét & nhiét 6 1150-
1250 °C [4]. Tai ¢ic diém mo nho, quéng antimon
nghéo va co tri¥ lugng vang thép thi vigc ip dung
phuang phip hoa luyén 12 t5n kém. Vi viy, phuong
phép thiy luyén d& va dang duoc nghién cim dé lam
gidm chi phi v ting quy mé ap dung tai cic diém
mo vira va nhé. Vige nghlen ciu thu héi céc kim loai
quy hiém c6 gid trj kinh té cao tir quing va ba thai
ciing da dugc nghién ciu manh m& trang nhitng nim
gan day [5- 9] Hon nira annmon 1d mjt nguyén tco
gid tri kinh t€ cao nhung vén chua dugc nghién ciu
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mét cich ¢6 hé théng dé thy, hél vé st dung ching,
Trong nghlen clru nay mt sb yeu tb anh hudng den
higu sudt thu h01 antimon dugc dé cap ohu: thai gian
ngim chiét; ndng d6 axit, ty 18 axit/quang (L/R), Tl!
d6 sit dung phueng phap thily luyén ngim chlet
biing axit clohydric dé thu hdi antimon tir nguén
quing antimon T4n Lac-Hoa Binh.

2. THIJC NGHIEM
2.1, Dung cu héa chat

Cic h6a chit HCI, NaOH, SbCl;, KBrO;,
KHC,,H.,OE, metyl da cam déu c6 6 sqch phan tich,
may khuay, clc chiu nhigt 250 m!, 500 ml, binh dinh
mirc 100 mi. B

Miu quing antimon nghién ciru dugc 1y tai Tin
Lac - Hoa Binh.

2.2. Céch tién hanh thi nghigm

Cin5g quéng antimon o6 kich thuéc hat < 0,4
pm cho vao cbe 250 ml thém mot lugng axit ¢6
néng 46 xac dmh vao va khuiy lién tyc trong mit
thoi gian nhét djnh. Loc tich thu nhn dung dich,
phén tich ham lugng antimon trong dung dich thu
diroe 2 .

Hi¢u suét thu hdi Sb dugc tinh bing cdng thic
sau:

H% =Ham luo‘ng antimon trong dung dich/Him
lueong antimon ban dau trong mau quang.
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2.3. Phin tich antimon bing phuong phip chuin
49 oxi héa - khir

_ Diing pipet ldy chinh xéc V mi dung dich Sb(IIT)
cdn xdc dinh cho vao binhk nén 250 ml. Thém 25 ml
HCI 6N, 5 ml dung dich KHC,H,Oq 5 % va 3+5 giot
¢hi thi metyl da cam. Pun néng dén 70 °C tir buret
nhé tir 1 dung dich chudn KBrO; cho t&i khi mit
méu chi thi (khéng l4y két qua nay vi trong qua trinh
chuén 45 Br; ciing hinh thach, né bi Sb () khix
ngay, song mét phin ciing lam mét mau chi thi).
Tiép tuc ciing lam nhu trén rhung cho chi thj vao
khi da chuan gén dén diém tuong duong lan diu va
chuan d5 tiép cho dén khl mét mau dung dich. Ghi
sé V, ml KBrO; tiéu t6n, tinh toan theo cong thirc
sau:

Cstaim = Cxros. Vo'V
Ham lugng antimon va céc kim loai khic duoc
phan tich bing phuong phap ICP ~ MS (Inductively
Coupled Plasma Mass Spectrometry) tai Vién Cong
ngh¢ Mdi trudng, Vign Han 1dm Khoa hoc va Cong
nghé Viét Nam.

2.4, Phéin tich ndng d§ axit

Dao Ngoc Nhigm va cong su

dinh ndng d5 vao binh nén & 250 ml. Thém 2-3 giot
dung dich chi thi metyl da cam (0,01 % trong nudc),
Tic déun dung d|ch cd maun da cam. Nho tir tir dung
dich NaOH cin xdc dinh ndng df vio binh nén, vira
nhé vira lic déu dén khi dung dich xuht hién mau
vang thi ngimg chuin do. Ghi sé ml NaOH da chudn
45V, (ml).

. Nong d6 mol/l dung dich axit duoc tinh theo
cdng thie.

" = (V1.Cruor) Vi

3. KET QUA VA THAQ LUAN

3.1. Xée dinh thanh phin cda quing antimon Tin
Lac— Hoa Binh

Quing antimon dwge Iy tir Tan Lac ~ Hoa Binh
dem nghien nhé véi kich thuée hat < 0,74 Jim sau [\
dwgc dem di phin tich, xéc dinh tharh phan ciu tric
teén may Siemens D 5000 va phan tich thinh phin
nguyén t6 trén may Perkin-Elmer 900. K&t qué phén
tich duqc dua ra & hinh 1 va bang 1.

Tir két qua hinh 1 théy rang thanh phin khodng
chu yeu ctia mau i Sb,S; véi ciu triac stibnit con ¢

lin mét phin khodng
Néng d3 axit dwge x4¢ dinh nhu sau: Dung plpet (K,Ca,Na)(Al,Mg,Fe)z(Si.AI),Ow(OH)q dang
liy chinh x4c V (ml) (10 ml) dung dich axit cAn xdc  muscovit va Si0, dang quartz.
2-Thale - Beaiw BIBNENS 03960, x-Ray Leb.. Hano( 13-Dec-2813 13+31
k
2
& l JJIL.JLJ.L)LAA._L.M. l A A M
13 an a5 w8 S5 &8 && 7@ 76 EG
Ez_|{§3;n-r;:;;r;z;:uga"zah:»osls(n Toa. 30-0.g500r. W 2 Semsec] ox:Tonea. TG 1 Rowm
Brgaan T TRE AN, B R T I etoma2 ruacoviteanz, catmian il 3 SagEac:
Hinh I: Gian db nhiéu xa Ronghen ciia mAu quiing antimon
Bdng 1: Thanh phin nguyén t5 trong miu quing antimon
- Ham lugng (%)
Mau -
SiO, Sb As TiO, ALO; Fe;04 Au, g/T
Quiing antimonit 76,58 6,25 0,001 0,01 1,76 3,42 0,06
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Ké qua phan tich cho ta thiy quing antimon ¢6
ham lugng antimon ban dau 126,25 %.

3.2.X4c dinh théi gian ngam chiét bing

Nghién cieu thu nhdn antimon lit...

suit tang lén khong déng ké. Nhur vay thoi chiing &
chon l.hm gian ngam chiét 1a 6 gio cho céc thi
nghiém tiép  theo.

dung djch axit clohydric

Cin 5g quing antimon cho vao cbe 250 ml, rdi
nhomtudungdlch HCI 6 M(vcnty ERL=1/3
theo khdi lugng) mau dugc khuay lién tuc va sau
mét khoang thi gian Iay mau phén tich xic dinh
ham lugng animon. Két qua phan tich va tinh todn
duge biéu dién ¢ hinh 2.

Khio sat thai gian ngam chiét ta nhin thiy hiéu
sut thu hm antimon ting theo thoi gian, thoi gian
ngam chiét 2 gi& hiéu suat thu hdi chi dat 29, 99 Y%.
Khi ting thoi gian ngdm chjet Ién 4h hi¢u sudt thu
hoi atimon dat 81,28 %, tiép tuc tang thoi gian
khuay Ién 6h thi higu suit thu hoi antimon dat 87,36
%, ham_lugng antimon dugc lam giau tir 6,25 %
trong mau quing 1én 30% trong dung dich. Tiép tuc
tang thoi gian ngam chiét 1én 8, 16 va 24 gi& hidu

wrete - Seate

Thign u thm hie (s)

Hinh 2: Anh huéng cia thoi gian ngim chiét dén
hiéu suat thu hoi antimon

B4 quing sau ngam chiét thu héi antimon dirge
thu lai va dem di phan tich nhi¢u xa Ronghen che
ket qua & hinh 3.
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Hinh 3: Gian db nhiu xa Ronghen ctia mAu sau khi ngam chiét thu héi antimon

Trén gian dd nhiéu xa tia X cho ta t.héy chi xuft
hién pha S|01 cia ba thai con lai. Nhu' vy co thé
khing dinh rang vi¢c ngam chiét bang dung dich
HCI 12 kha tt. Do vy, thoi gian ngam chiét quing
antimon cho cic nghién ciru tiép theo 1a 6 giv da
dugc lua chon.

33. Nglnen ciru dnh hwéng ciia neng 49 axit dén
higu suét thu bdi antimon

Nong d¢ axit ciing 12 mgt trong cic yéu té anh
huémg Ién dén higu suat thu héi antimon. Cic thi
nghiém dugc tién hanh nghién ciru ‘wong tu nhu
phan wén vi céc nong d¢ axit !hzy doi Tan lugt 13 2,
4,6 va 8 M. Két qua phin tich va tinh toan duoc ghi
lai & hinh 4.

Cic s ligu trén hinh 4 cho thay, khi ting nong
d axit HCI tir 2M dén 8 M thi hiéu sudt thu hoi

antimon tang tir 20,32 % dén 89,28 95. Tuy nhién, 6
néng dg axit 6 M va 8 M higu suat xhax doi khang
dang ké. Vivay trong céc thi nghi¢m ticp theo chiing
6i chon nonz do axit la 6 M.

Mt ity e *s)

o
3 : . . & 12 2
Nimg 65 = HTIOH)

Hinh 4- Anh huéng cia nong d¢ axit HCI dén
hiéu suat thu hoi antimon

416

[ il ==




TCHH, 53(4), 2015

3.4. Nghién ciru anh hmmg ciia ty 1§ axit/quing
(L/R) dén higu sut thu hdi antimon

Céc thi nghiém dwge tién hink nrong ty nhu cac
phén trén voi ty le nxn/quang (L/R) thay a6i 13n hugt
tir 171 dén 6/1. Két qua phan tich va tinh toén duge
ghi lai & hinh 5.
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Hink 5: Anh hudng cia ty 1& léng/rég trong qua
trinh ngam chiét dén hiéu sudt thu hdi antimen

Cic két qua trén hinh 5 cho thiy 18 L/R 1 1/1
hiéu suft thu héi antimon dat 15,52 %, khi ty 1§ LR
1a 241 thi higu suft thu hdi antimon dat 50,24 % va
higu suft thu hdi antimon dat 87,20 % & ty ELR 12
3. Tlep tuc tang ty 1§ L/R 1én 4/1; 5/1 va 6/1 thi
hiéu suit thu hdi antimon gin nhu khéng ting. Do
vayty 1§ L/R 14 3/1 14 thich hop 48 lwa chon cho céc
nghién ciru tlep theo.

Tir cde diéu kién t8i wu nhu: thoi gian ngim
chiét 12 6h, ndng 45 HC1 6 M, ty 16 L/R 1a 3/1 tién
hanh thu héi [am gidu duge antimon Lén gip 5 lin tir
quang antimon Tin Lac- Hoa Binh (ham luong
antimony tir 6,25 % 1én 30 %) bang _phuong phap
ngim chiét vm axit HCI véi hiéu sudt thu hdi dat
87,20 %. Tiép tuc lam sach antimon tir dung dich
sau khi ngim chlet véi HCI biing phuong phap thiy
phan agpH=1. Ket toa dudi dang Sb(OH); dugrc log,
ria bnng nuée ct nhidu Yan dén pH = 6 va sau 46
duge say & 105 “C trong 4 giv. San pham duge hoa
tan trong HCI rdi dem di phan tich xac dinh ham
lugng antimon v céc nguyén to khée. Ké qua phin
tich ham lugng antimon va cdc nguyén td chinh
dugc ghi lai ¢ bang 2.

Bang 2: Thanh phan cdc nguyén t trong miu
antimon thu duge bing phuong phip thity phan

Dao Ngoc Nhi¢m va cong su

K& qui bang 2 cho théy bing ph\rvng phip thuy
phin him lrgng antimon dwoc lam gidu 1n 3 Iin
(him lugng antimon tir 30 % 1én 90,57 %). Tuy
nhién mau thu dugc vin con lﬁn cac nguyén to nhw
Fe, Al va Si0,. Véi mong muén thu duge antimon
6 ) sach > 98 % dé lam nguyén ligu cho nlueu
nganh cong nghi¢p do vy trong cic nghién clu tiép
theo s& tlép tuc tich, 14m sach antimon bing phuong
phap chiét lang ~long.

4.KET LUAN

Pi nghién ciru khi nang ngdm chiét quing
antimon T4n Lac — Hoa Binh bing dung dich axit
HC. Néng db axit 6 M, thoi gian ngém chiét 6 gidr,
ty ¢ axit/quing 14 3/1 (tinh theo g/g). Higu suiit thu
héi antimon dat 87-89 % véi ham lugng antimon
duge lAm gidu tir 6,25 % trong miu quing 1én 30 %.
Héam lugng antimon thu dwgc sau khi thiy phén dat
90,57 %.

Lii cam om. Cong trinh ndy ndm trong khuén khd
ctia dé tii cor cé chon lpc Vién Khoa hpc Vit ligu M
$6: CSCL0214. Céc tic gia xin trdn trong cdm on
Vién Khoa hoc Vdt lidu 33 tdi tro kinh phi cho
nghién citu nay.
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