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Abstract

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, 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 antimony acid / ore = 3:1;

reaching time effect of 8 hours and HCI concentration of 6 M.
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1. MO PAU

Antimon la mot kim loai mau quan trong lam
nguyén liéu cho nhiéu nganh céng nghiép nhu san
XUuat vong bi, truc may, phu ting 6t6. Dic biét
antimon duoc st dung nhiéu trong san XUt cac suon
cuc acquy (chiém 10+12 % khéi luong cac sudn
cuc) [1, 2]. Ngoai ra, trong linh vuc qudc phong Sb
kim loai dung dé ché tao vo lyu dan, chat nd va
trong mot sb linh vue khac nhu san xuét cao su, thuy
tinh, thudc nhuoém, diém, day cap, vat liéu ban dan
nguoi ta cling dung cac nguyén li¢u chaa kim loai
Sb [3].

Hién nay kim loai Sb c6 thé tién hanh tach bing
mot s& phuong phap khac nhau, trong d6 cé hai
phuong phap hay dwoc s dung trong thuc té 1a
phuong phap héa luyén va phuong phap thuy luyén.
Nhin chung céc quy trinh hoa luyén thuong dugc ap
dung c6 loi khi quy mé san xuat 16n va cac quing
antimon phai kha giau. Viéc xir ly cac tinh quang
antimon — vang bang cach thiéu dét ¢ nhiét d6 1150-
1250 °C [4]. Tai cac diém mo nho, quing antimon
nghéo va ¢ trir luong vang thap thi viéc &p dung
phuong phap hoa luyén 1a ton kém. Vi vy, phuong
phép thily luyén da va dang duoc nghién ciru dé lam
giam chi phi va ting quy mo ap dung tai cac diém
mé vira va nho. Viéc nghién ctu thu hdi cac kim loai
quy hiém c6 gia tri kinh té cao tir quang va ba thai
ciing da dugc nghién cau manh mé trong nhirng nam
gan day [5-9]. Hon nira antimon la mét nguyén t6 c6
gié tri kinh té cao nhung van chua duoc nghién ciu

mot cach cd hé thong dé thu hoi va sir dung chung.
Trong nghién ciu ndy mot sb yéu té anh huong dén
hiéu suat thu hdi antimon duoc dé cap nhu: thoi gian
ngam chiét; nong do axit, ty 1 axit/quiang (L/R). Tur
d6 sir dung phuong phap thuy luyén ngam Chlet
bang axit clohydric dé thu hoi antimon tir ngudn
quang antimon Tan Lac-Hoa Binh.

2. THUC NGHIEM
2.1. Dung cu héa chit

Cac hoa chit HCIl, NaOH, SbCl;, KBrO;,
KHC,H,0s, metyl da cam déu co d6 sach phan tich,
may khudy, cdc chiu nhiét 250 ml, 500 ml, binh dinh
miurc 100 ml.

Mau quing antimon nghién ciru duoc lay tai Tan
Lac - Hoa Binh.

2.2. Céch tién hanh thi nghiém

Can 5 g quang antimon c6 kich thude hat < 0,74
pum cho vao céc 250 ml thém mot lugng axit cé
nong do xac dinh vao va khudy lién tuc trong mot
thoi gian nhat dinh. Loc tach thu nhan dung dich,
phan tich ham luwgng antimon trong dung dich thu
duoc

Hiéu suit thu hoi Sb dugc tinh bang cong thic
sau:

H% = Ham lugng antimon trong dung dich/Ham
luong antimon ban dau trong mau quang.
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2.3. Phan tich antimon bing phwong phap chuin
do oxi héa - khiwr

Dung pipet liy chinh xac V ml dung dich Sh(ll1)
can xac dinh cho vao binh nén 250 ml. Thém 25 ml
HCI 6N, 5 ml dung dich KHC4H;O¢ 5 % va 3+5 giot
chi thi metyl da cam. Pun néng dén 70 °C tir buret
nho tir tir dung dich chuidn KBrO; cho t6i khi mat
mau chi thi (khong lay két qua nay vi trong qué trinh
chuan do Br, ciing hinh thanh, n6 bi Sb (111) khir
ngay, song mot phan ciing lam mat mau chi thj).
Tiép tuc cing lam nhu trén nhung cho chi thi vao
khi da chuan gan dén diém tuong duong lan dau va
chuan do tiép cho dén khi mat mau dung dich. Ghi
s6 V, ml KBrO; tiéu tn, tinh toan theo cong thirc
sau:

Csbqmy = Ckaros-Vo/V

Ham lugng antimon va cac kim loai khac dugc
phan tich bang phuong phap ICP — MS (Inductively
Coupled Plasma Mass Spectrometry) tai Vién Cong
nghé Moi truong, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

2.4. Phan tich ndng dp axit

Dao Ngoc Nhiém va cong su

dinh ndng d6 vao binh nén c¢& 250 ml. Thém 2-3 giot
dung dich chi thi metyl da cam (0,01 % trong nudc),
lic déu dung dich c6 mau da cam. Nho tir tir dung
dich NaOH cén xac dinh nong d6 vao binh nén, vira
nho vira lic déu dén khi dung dich xuat hién mau
vang thi nging chuan do. Ghi sé6 ml NaOH di chuan
d6 V, (ml).

Nong d6 mol/l dung dich axit duoc tinh theo
cong thic.

Cy' = (Vl-CNaOH)/VH+-

3. KET QUA VA THAO LUAN

3.1. Xic dinh thanh phan caa quing antimon Tan
Lac — Hoa Binh

Quing antimon duoc ldy tir TAn Lac — Hoa Binh
dem nghién nho véi kich thude hat < 0,74 pm sau do
duoc dem di phan tich, xac dinh thanh phan cau trdc
trén may Siemens D 5000 va phan tich thanh phan
nguyén té trén may Perkin-Elmer 900. Két qua phan
tich dugc dua ra ¢ hinh 1 va bang 1.

Tur két qua hinh 1 thay rang thanh phan khoéang
cha yéu cua mau 1a Sh,S; vai cau tric stibnit con co

‘ 1an mot phan khoang
_ Nong d6 axit duge xdc dinh nhu sau: Dung pipet  (K,Ca,Na)(Al,Mg,Fe),(Si.Al),010(OH), dang
lay chinh xac V (ml) (10 ml) dung dich axit can x4&c  muscovit va SiO, dang quartz.
= Thquta - lScalc SIEMENS DS@8@, X-Ray Lab., Hanoi 12-Dec-2813 12:31
g i J—e—k uww&m
c; \ugggpe;;w;g“ﬁ;‘f’w Pre. i .a%has. B 1 Faount on: s ?zc i ™
Hinh 1: Gian d6 nhiéu xa Ronghen ciia mau quing antimon
Bdng 1: Thanh phan nguyén t trong mau quing antimon
~ I 0
ML Ham luong (%)
S|02 Sb As T|02 A|203 Fe203 Au, g/T
Quang antimonit 76,58 6,25 0,001 0,01 1,76 3,42 0,06
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Két qua phan tich cho ta thy quang antimon c6
ham lugng antimon ban dau la 6,25 %.

3.2.Xac dinh thoi gian ngam chiét antimon bing
dung dich axit clohydric

Can 5g quing antimon cho vao cc 250 ml, roi
nho tir tr dung dich HCI 6 M (véi ty 1€ R/L = 1/3
theo khdi lwong) mau duoc khudy lién tuc va sau
mot khoang thoi gian l1dy mau phan tich xac dinh
ham lugng animon. Két qua phan tich va tinh toan
duoc biéu dién & hinh 2.

Khao sét thoi gian ngam chiét ta nhan thay hiéu
suat thu hdi antimon ting theo thoi gian, thoi gian
ngam chiét 2 gio hiéu suat thu hoi chi dat 29,99 %.
Khi ting thoi gian ngdm chiét Ién 4h hiéu suét thu
hoi atimon dat 81,28 %, tiép tuc ting thoi gian
khudy Ién 6h thi hiéu suat thu hoi antimon dat 87,36
%, ham lugng antimon dugc lam giau tor 6,25 %
trong miu quing 1én 30% trong dung dich. Tiép tuc
tang thoi gian ngam chiét 1én 8, 16 va 24 gio hiéu

Theta - Scale
T

SIEMENS DS@@@, X-Ray Lab.,

Nghién czzu thu nhgn antimon tz...

Suat tang 1én khong dang ké. Nhu vay thoi chung toi
chon thoi gian ngam chict la 6 gio cho cac thi
nghiém tiép theo.
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Hinh 2: Anh hudng ciia thoi gian ngam chiét dén
hiéu suat thu hoi antimon

Bi quing sau ngam chiét thu hdi antimon dugc
thu lai va dem di phan tich nhiéu xa Ronghen cho
két qua ¢ hinh 3.
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Hinh 3: Gian d6 nhiéu xa Ronghen ciia mau sau khi ngam chiét thu hdi antimon

Trén gian d6 nhidu xa tia X cho ta thay chi xut
hién pha SiO, cua b thai con lai. Nhu vay c6 thé
khang dinh rang viéc ngdm chiét bang dung dich
HCI Ia kha tét. Do vay, thoi gian ngam chiét quing
antimon cho cac nghién ctu tiép theo 1a 6 gio da
duoc lua chon.

3.3. Nghién citu 4nh hwéng ciia ndng d axit dén
hiéu suat thu hoi antimon

Nong do axit ciing 1a mot trong cac yéu té anh
huong Ion dén hiéu suat thu hoi antimon. Céc thi
nghiém duoc tién hanh nghién ctu tuong ty nhu
phan trén véi cac ndng do axit thay ddi lan luot 12 2,
4,6 va 8 M. Két qua phan tich va tinh toan dugc ghi
lai & hinh 4.

Cac sb liéu trén hinh 4 cho thdy, khi ting nng
d6 axit HCI tir 2M dén 8 M thi hiéu suét thu hoi

antimon tang tir 20,32 % dén 89,28 %. Tuy nhién, &
nong d¢ axit 6 M va 8 M hiéu suat thay doi khong
dang ké. Vi vay trong céc thi nghiém tiép theo chiing
t6i chon nong do axit 12 6 M.
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Hinh 4: Anh huong ciia nong do axit HCI dén
hiéu suat thu hoi antimon
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3.4. Nghién ciu dnh hwéng cua ty I¢ axit/quing
(L/R) dén hiéu suat thu hoi antimon

Céc thi nghiém duoc tién hanh twong ty nhu cac
phan trén véi ty Ié axit/quang (L/R) thay doi lan luot
tir 1/1 dén 6/1. Két qua phan tich va tinh toan duoc
ghi lai & hinh 5.

0.00 1.00 200 3.00 400 5.00 6.00 7.00

Tv 1é long/ran (g/g)

Hinh 5: Anh hudng cia ty 1& 16ng/rin trong qua
trinh ngdm chiét dén hiéu suat thu hoi antimon

Céc két qua trén hinh 5 cho thay 1¢é L/R la 1/1
hiéu suat thu hoi antimon dat 15,52 %, khi ty 1é L/R
la 2/1 thi higu suét thu hdi antimon dat 50,24 % va
hiéu suat thu hdi antimon dat 87,20 % ¢ ty 1¢ L/R la
3/1. Tiép tuc tang ty 1& L/R 1én 4/1; 5/1 va 6/1 thi
hiéu suat thu hdi antimon gan nhu khong ting. Do
vay ty 1 L/R 1a 3/1 1a thich hop dé lra chon cho cac
nghién ctu tiép theo.

Tir cac diéu kién tdi vu nhu: thoi gian ngam
chiét 1a 6h, ndng d6 HCI 6 M, ty 1¢ L/R la 3/1 tién
hanh thu hoi 1am giau duoc antimon 1én gip 5 lan tur
guang antimon Tan Lac- Hoa Binh (ham luong
antimony tir 6,25 % Ién 30 %) bang phuong phap
ngam chiét vai axit HCI v6i hiéu suit thu hoi dat
87,20 %. Tiép tuc lam sach antimon tir dung dich
sau khi ngam chiét voi HCI bang phuong phép thiy
phan ¢ pH = 1. Két tua dudi dang Sb(OH); dugc loc,
rira bang nude cat nhiéu lan dén pH = 6 va sau d6
duoc sy ¢ 105 °C trong 4 gio. San pham dugc hoa
tan trong HCI rdi dem di phén tich xac dinh ham
lwong antimon va cac nguyén té khac. Két qua phan
tich ham lwong antimon va céc nguyén té chinh
duoc ghi lai ¢ bang 2.

Bdng 2: Thanh phan cac nguyén t trong mau
antimon thu dugc bang phuong phap thuy phan

STT Nguyén tb Ham lugng, %
1 Fe 1,12
2 Al 0,50
3 Sb 90,57
4 SiO, 7,80

Dao Ngoc Nhiém va cong su

Két qua bang 2 cho thay bang phuong phap thuy
phan ham lugng antimon duoc lam giau 1én 3 lan
(ham lwgng antimon tir 30 % Ién 90,57 %). Tuy
nhién mau thu dwoc van con Ian cac nguyén té nhu
Fe, Al va SiO,. V&i mong mudn thu dwugc antimon
c6 d6 sach > 98 % dé 1am nguyén liéu cho nhiéu
nganh céng nghiép do vay trong cac nghién cuu tiép
theo s& tiép tuc tach, 1am sach antimon bang phuong
phap chiét long —long.

4. KET LUAN

Pi nghién ctu kha ning ngam chiét quing
antimon Tan Lac — Hoa Binh bang dung dich axit
HCI. Nong do axit 6 M, thoi gian ngdm chiét 6 gio,
ty 18 axit/quang la 3/1 (tinh theo g/g). Hiéu suat thu
hoi antimon dat 87-89 % véi ham luong antimon
duoc lam giau tir 6,25 % trong mau quang 1én 30 %.
Ham lugng antimon thu dugc sau khi thiy phan dat
90,57 %.

Loi cam on. Cong trinh nay ndam trong khuon kho
ctla dé tai co cé chon loc Vién Khoa hoc Vit liéu Ma
s6: CSCL0214. Cdc tic gia xin trdn trong cam on
Vién Khoa hoc Vat liéu da tai tro kinh phi cho
nghién ctru nay.
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