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PHUONG PHAP THIEU BAY HOI THU HOI

ANTIMON TRIOXIT TU QUANG TINH ANTIMON-VANG
VUNG HA GIANG, TUYEN QUANG

PGS.TS. TRAN BUC QUY

Trwong Pai hoc Céng nghiép Ha Néi

TS. DO HONG NGA, ThS. NGUYEN HONG QUAN
Vién Khoa hoc va Cong nghé Mo-Luyén kim

‘\ ntimon (Sb) la kim loai, tdn tai & nhiéu dang
tha hinh khac nhau. Dang tha hinh chinh la
£\ tinh thé mau xam, c6 anh kim, ngoai ra con
@ cac dang thu hinh khac nhu: vé6 dinh hinh mau
vang, den [1].

Tuy thudc vao tinh chét, thanh phan quang ma
c6 cac phwong phap xt ly quang antimon khac
nhau, bao gébm: phwong phap luyén I&ng trong 10
dién; phwong phap luyén antimon trong l6 ding, ca
hai phwong phap nay déu luyén ra antimon tho;
phwong phap thiéu bay hoi, thu hf’)i antimon trioxit,
sau do luyén ra antimon tho.

Thiéu oxy héa quang antimon ‘thudc Ioal thiéu
hoan toan, cé nghia la can dwa tean bd luwgng
antimon sulfua vé& dang antimon oxit. C6 hai phuong
phap thiéu khac nhau thwong dwgc ap dung: thiéu
oxy héa khong bay hoi (s&n phdm chd yéu la
antimon tetroxit - Sb,0,4) va thiéu oxy hoéa bay hoi
(s&n ph&m chd yéu 1a antimon trioxit - Sb,O3).

Phuwong phap thiéu bay hoi éxy hoa déi voi
quang antimon va tinh quang antimon la phwo’ng
phap dwoc sk dung rat rqng rai, dwoc siv dung
s&m nhét 13 16 thiéu Hecsi giéng thang, sau do dén
|6 thieu héi chuyén (quay) (& Nam Tw) roi dén 1o
thiéu béc hoi (& Lién X8). Tai ltalia d3 nghlen clru
thanh cong loai 16 thiéu béc hoi hoi chuyén va
dwoc ting dung trong san xuét cong nghiép. Dén
nay, |6 cé tinh dai dién dwgc (rng dung nhiéu trong
san xuéat ¢dng nghiép la 16 thiéu giéng thdng cua
Trung Quéc va 16 thiéu hoi chuyén nhanh [2].

Trong khudn khd bai bao, cac tac gia trinh bay
két qua nghién ctru kha nang thiéu bay hoi thu hoi
antimon trioxit tlr quéng tinh antimon-vang vung Ha
Giang, Tuyén Quang.

1. Thwc nghiém

1.1. M4u nghién cteu

Mau nghién ctru la quang tinh antimon nhan
dwoc sau qua trinh tuyén ndi quang antimon sunfua
vung Ha Giang, Tuyén Quang. Quang tinh cé thanh
phan héa hoc chinh duoc trinh bay trong Bang 1.

Bang 1. Thanh phan héa hoc quéng tinh antimon
Ha Giang

Nguyéntd| Sb | As | Pb | Zn [Fe,04Si0,|Ca0| Au

Ham 140 68/ 0,8|0555(2,35| 3,73 23,19 69 | 3

gtén

Tir Bang 1 ta thay quang tinh antimon ving Ha
Giang thudc loai twong doi giau, mot s6 tap chét c6
hai*trong qua trinh luyén nhw asen, chi déu thap.
Ngoai ra, trong quang tinh antimon ving nay con
chira vang v&i ham lwgng khoang 1,3 g Auftan.
Lwong vang nay sau khi thiéu sé chuyén vao antimon
thé va dwoce thu héi trong cac cong doan sau.

2.2. Phu gia

P& qua trinh thiéu xay ra thuan lgi, moét s6 phu gia
cho nghién clru GI.PO’C chuén bj va trinh bay trong cac
Bang 2+4. Than cbc dung dé gia nhiét cho qué trinh
thiéu antimon. Phu gia la chét trg' dung ¢6 tac dung
lam gidm nhiét dé chay, giam ti trong cla xi, giup
phan tach tét gitra antimon thd, sten v&i xi va gilip cho
qua trinh thao xi dién ra dé dang.

lrong, %

Béng 2. Thanh phan héa hoc cua than coc, %

Chét Thanh phan ro, %
Ti cl B - :
Cl ™| pée S [A,0,] S0, |Fe,05| Ca0[ MgO
186(6,73| 7,3 |0,07]|049]28,65|36,86| 22,00 | 2,59 0,38
Bang 3. Thanh phén héa hoc cua voi, %
Ca0o SiO, MgO Al;O4
85 1,0 1,0 0,5
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Bang 4 Thanh phan quang sat %

2.3. Thiét bj nghién ciru

Thiét bi dung cho nghlen clru la 16 quat gié co
tiét dién day 1a 3,14 dm?, gdm cac bd phan chinh
(H.1): thén 16 (1), vi tri cap gio (2), quat gio (3), hé
thdng dueng ng (4), buong ngwng (5). Ngoai ra,
codn co quat hut va hé théng thu bui tdi vai nhdm
thu héi toan bo oxit antimon.

H.1. Lo quat gid thi nghiém thiéu antimon

2.4. Tinh todn thanh phan tror dung

Trong thanh phan quang tinh antimon vang Ha
Giang thi 8102 chiém phan I&n, do do chon hé xi co
thanh phan chinh 1a cac nguyén t6 Si0,, FeO,
Ca0. Vé&i ham lwgng cac cau tir trong hé xi lya
chon nhw sau: SiO, 40+45 %; FeO 25 %: Ca0 20
%; Cac cau tr con lai 10 %.

V&i cac thanh phan chinh cla xi va thanh phan
clia cac nguyén vat lieu khac, tinh thanh phan tro
dung cho qua trinh thiéu nhw sau: chon thanh phan
SiO; trong quéng lam thanh phan chinh, khi @ tinh
theo SiO, ddi v&i phbi liéu 100 kg quéng ta sé co:

< Khéi lwgng SiO, trong xi la 23,19 kg; khdi
lwong xi hinh thanh sau thiéu 1a:

my=23,19/0,45=51,53 kg;

< Khdi lwgng FeO trong xi 1a 12,88 kg, do trong
quéng tinh Sb c6 khdi Iwo’ng FeO quy dbi 1a 3,37
kg nén khéi lvgng FeO bd sung thém Ia;

12,88-3,37=9,51 kg.

Ttr khéi lwgng FeO, tinh khéi lwong quang séat
can bd sung vao tao xi la: 11,44 kg (v&i thanh phan
héa hoc nhw Bang 4).

< Khoéi lwgng véi trong xi 1a 10,31 kg; do trong
thanh phan _quang co 6,9 kg voi, do d6 lwgng CaO
can cho phéi liéu la: 10,31-6,9=3,41 kg.

Lwgng trg dung voi can cho vao dé tao xi la
3,41/0,85=4,01 kg. Vi vay, lugng tro' dung can phoi
liéu 1a 11,44 kg quang sét va 4,01 kg voi.
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2. Két qua va thao luan

2.1. Diéu kién thi nghiém

Antimon vung Ha Giang, Tuyén Quang tén tai
phan Ién & dang sunfua, do do Iya chon phuwong
phap thiéu bay hoi dé thu hdi antimon trioxit
(8n203) Tham khao tai liéu [2]+[4] chon ti & than
cbc dé cép nhiét cho qua trinh thiéu antimon trong
I6 quat gi6 la 30 %. Trong qua trinh thiéu bay ho,
can duy tri moi trwéng hoan nguyén yéu.

Quang tinh antimon nhan dwoc sau qua trinh
tuyén ndi cé kich thuwéc min (-0,074 mm), dé tranh
bay bui, mat mat quéng tinh cling nhuw tao diéu kién
khi thoat ra, quang tinh dwoc vé vién voi kich
thwéc 10+15 mm, chat két dinh 1a bentonit.

Dé duy tri méi treong hoan nguyén yéu, than
duwoc tron vao quang tinh antimon vé&i ti 1& 2 % vé
khdi lwgng rdi tién hanh vé vién.

Ti 1& phéi liéu cho qua trinh thi nghiém thiéu
antimon trong 10 quat gié nhw sau: quang tinh
antimon v& vién: 100 kg; than cbc: 30 kg; quang
sat: 11,44 kg; voi: 4,01 kg chiéu cao c6t liéu: 700
mm; nhiét d6 thiéu duy tri & 1100 °C.

2.2 Nghten clru anh hwéng cua quiang sat
dén hiéu suét thu hdi antimon

Ty 1& quang sét dwoc nghién cteu tir 90-110 %
S0 voi tinh todn Iy thuyét. Két qua thi nghiém dwoc
trinh bay trong Bang 5 va biéu dién trén Hinh 2.
Can bang kim loai antimon trong qua trinh thigu
bay hoi dwgc trinh bay trong Bang 6. Antimon thd
nhan dwgc co thanh phan chinh dwoc trinh bay
trong Bang 7. Thanh phan xi sau khi thiéu dwoc
trinh bay trong Bang 8.

Bang 5. Anh huéng cia quang sdt dén hiéu
suét thu hoi antimon

Ty Ié_% Khoi Ivong | Ham lwong Sb | Hiéu suét
_QSTTAT botheu kg| trong bdt, % | thu hdi, %
90 | 4382 79,18 85,30

95 | 4576 - 79,09 88,96
100 2720 _ 78,43 91,01
106 | 4,795 781 92,07
i 4,742 TL75 90,63

Ghi chi: QST/L - Ti I qudng sét thue té/ly thuyét, %

Két qua thyc nghiém cho thay:

% Trong qua trinh thiéu antimon, ti 1& quang
sét c6 anh hwdng nhidu toi hiéu suét thu hoi
antimon. Vé&i ti 1& quéng sét thuc té&/ ly thuyét 1a
90+100 % thi nhiét d6 chay cla xi cao, antimon
l&n vao xi nhiéu dan dén hiéu suét thu hdi
antimon khéng cao. V&i cac ti 1é trg dung nay,
qua trinh van hanh thiét bj thiéu antimon gap khé
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khan khi xi 16 sé&t, nhiét d6 chwa da dé& chay
lodng xi. Do quang sé&t bi hoan nguyén mét phan
trong qua trinh thiéu nén da lam thay d6i thanh
phan tinh toan ctia hé xi va lam thay déi nhiét do
chay cua hé xi;

< Khi ti 1& quédng sat dat 105 % thi hiéu suét thu
héi antimon vao bét thiéu dat cao nhét. Ot I& nay,
xi chay tét, thao tac van hanh 16 thiéu dam bao
théng subt, qua trinh thao xi va antimon d& dang;

2 Khi ti I tro dung dén 110 %, hiéu suét thu hoi
antimon cling bi giam di vi nhiét d chay cua xi
tang dan dén tang sw méat mat antimon vao xi. Mat
khac, quéang sat nhiéu din dén fi 1& st vao antimon
thd ciing Ion sé anh hwéng t6i qua trinh tinh luyén
khir sat sau nay.

Do vay, chon ti 1& chat tro dung quing sat 1a
105 % so v&i tinh toan ly thuyét cho qua trinh thiéu
tinh quéng antimon trong 16 quat gié.

Bang 6. Bang cén bang kim loai qua trinh thiéu antimon

Vao thiéu o Ra thiéu
i Khdi lwgng, Ham lwong - : Ham lwong
Nguyén ligu kg Sb. % San pham Khoi lwvgng, kg Sb, %
Quang tinh Sb 10 40,68 Bot thieu 4,795 78,11
Voi 0,401 Antimon tho 0,142 80,92
Quang sat 1,144 Sten 0,23 31,09
Than coc 3 Xi 5,286 1,75
Khac (khdi, bui) 4,092 1,02
Tong cong 14,545 14,545
a‘: 94 két véi nhau, thao tac 16 khé khan cho viéc thao xi.
S 93 Nguyén nhan nay cling lam cho antimon 'bc‘)c hoi
< 92 —~ cham dan déen hiéu suat thu héi antimon thap.
£ ;1} o Béng 9. Anh hudng nhiét do dén hiéu sut thu hdi Sb
2 8 Nhiét 6, |Khi leong | Ham luong Sb| Hidu suat
B 88 o bot thiéu, kg| trong bot, % | thu hdi, %
= g7 "~ 1000 4,457 79,33 86,91
86 1050 4,653 78,92 | 90,26
85 1100 4,795 78,31 92,07
85 90 95 100 105 110 115 1150 4,877 77,43 9283
' Ti 18 quiing sét thue t6/ Iy thuyét, % 1200 4.930 76.81 93,08
H.2. Anh hLPO’”Q cua qugng sét 1250 4,952 76,52 93,15
dén hiéu suat thu héi antimon ,
Béng 7. Thanh phén antimon thé L : 1 1
X > . : ,'*___*: o -_ —— 1 80
Thanhphdn| Sb | Fe | As [ Pb | =l —t=k= =
% 80,92 | 1445 | 123 3.4 = = e — - 1
= T ; : 76
Bang 8. Thanh phén xi thiéu antimon % 5 , =
Thanhphan [ SiO, | CaO | FeO | sb | = %l == _ = e
% 4813 1959 | o507 1S - = : - o
7 950 1000 1050 1100 1150 1200 1250 1300
2.3. Nghién ctru anh hwéng caa nhiét dé den Nhigt 46, 9C SR s

hiéu suét thu héi antimon

Qua trinh thiéu nhiét do thiéu dwoc khéng ché &
cac mire khac nhau tir 10001250 °C. Két qua thi
nghiém dwoc trinh bay trong Bang 9 va thé hién
trén H.3. Két qua thi nghiém cho thay khi nhiét do
thiéu ter 10001050 °C, higu suét thu hdi Sb thap,
chi dat 86,91+90,26 %. O nhiét d6 nay, qua trinh
thiéu xay ra khé khan do xi chwa chay loéng, dinh

——Ham hrong Sb %

H.3. Ham lwong va hiéu suét thu hoi Sh

Khi nhiét d6 thiéu & 11001150 °C thi hiéu suét
dat 92,07 % va 92,83 %; qua trinh van hanh 1o dé
dang, xi chay tét. Khi nang nhiét do thiéu 1&én dén
1200+1250 °C thi hiéu suét thu hdi antimon tang
Ién khéng dang ké, tuy nhién ham Iwong cling nhw
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chat lwgng antimon trong bét lai giam di vi & nhiét
dd cao, mot sb cac kim loai tap chat nhu: Zn, Pb
bay hoi theo va 1&n vao san pham thiéu. Do do,
nhiét d¢ pha hgp cho thiéu quang tinh antimon la
1100 °C trng v&i 30 % than cbe trong phéi liéu.

2.4. Nghién ctru énh hwéng cua chiéu cao
c6t liéu dén hiéu suat thu héi antimon

Chiéu cao cot lieu nghién ciru thay dbi tir
500+800 mm. Két qua thi nghiém dwoc thé hién
trong Bang 10 va biéu di&n trén H.4.

Hignsut thuhdish,%

450 500 550 600 650 700 750 800 850
Chiéu cao cét litu, mm —8—[amlurong Sb, % -
H.4. Anh huong ctia chiéu cao cit liéu
dén hiéu suat thu hoi Sb

Bang 10. Anh hudng cia chiéu cao cbt liéu dén
higu suat thu hoi Sh

Chiéu cao |Khdi lwgng | Ham lwgng Sb | Hiéu suat
ct liéu, mm | bt thiéu, kg | trong bdt, % | thu hdi, %
500 4,425 75,33 90,90
600 4,447 764 ) 9135
700 4,482 78,11 92,07
800 4,489 78,45 92,20

Két qua thi nghiém cho thay:

< Khi chieu cao cft liéu thap ¢500+600 mm thi
hiéu suat thu hoi dat >90 %, tuy nhién chat lwgng
bét thiéu khéng cao, ham lwong Sb trong bét thiéu
thap, trong bot thieu Ian nhiéu quénq tinh. Biéu nay
cho thay, khi chidu cao cdt liéu thap, ap lwc cua
quat manh sé lam cho quang tinh antimon bi cudn
theo cling véi bui va lam ban chét lwong bt thiéu.
Vi chiéu cao cét liéu thap thi nang suét 1o cao,
thei gian nap liéu vao nhanh, it phai théng khi;

«+ Khi chiéu cao cot ligu la 700 mm, chat lwgng
bot thiéu va hiéu suat thu hoéi antimon dat mdc 6n
dinh, thao tac van hanh 16 dé dang:

% Khi ting chiéu cao cot liéu Ién 800 mm, thao
tac van hanh 16 gap khé khan. Lo bj bit khi, thwéng
xuyén phai thao tac thong khi ttr trén dinh 10, néng
suat 10 giam, th&i gian nap liéu kéo dai.

Lwa chon chiéu cao cot liéu 1a 700 mm déi véi
16 quat gi6 co tiét dién 3,14 dm?.
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3. Két luan
T két qua thtr nghiém thu hoéi antimon trioxit

bang phwong phap thiéu bay quang tinh antimon Ha
Giang, Tuyén Quang, dwa ra mét s6 két luan sau:

<+ Hiéu suat thu hdi antimon phy thuéc vao ty 1&
chat tr¢g' dung (quang sat), nhiét do thiéu va chiéu
cao cét liéu khi thiéu;

% Dbi voi 16 quat gié cé dién tich 3,14 dm?, ty
1& phéi lidu va ché d6 thidu dwoc chon la: Quang
tinh antimon vé vién: 100 kg; than coc: 30 kg;
qudng sat: 12,01 kg (twong dwong 105 % so voi
tinh toan ly thuyét); véi: 4,01 kg; chidu cao cét
liéu: 700 mm; nhiét do thiéu duy tri & 1100 °c. O
ché do nay, hiéu suét thu hdi antimon c6 thé dat
dwoc > 92 %.0
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SUMMARY

~ Basing on the analysis of material
. composition of the antimony concentrate
. from Ha Giang, Tuyén Quang, authors of |
. paper test the ability of recovering trioxide
antimony with the evaporated roasting
- method. experimental results show that with

. blower furnace 3.14 dm’ area and the

. batching  compositions and  roasting :
~conditions selected: 100 kg pelletized |
- antimony concentrate; 30 kg coke, 12.01 kg |
- iron ore, 4.01 kg lime; 700 mm batching |

high. The temperature maintains the value
| 1100 °C. There is the recovery efficiency |

. can reach upto 92 %.




