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Ham luong tap chét trong quéng sét cao &nh huéng I6n téi qua trinh luyén gang thép. Bé khiy
bé tap chét dap ung yéu cau nguyén liéu luyén gang 1o cao, bai bao trinh bay két qué nghién
ctru dnh huéng cta chi phi thube khir CaCl, dén hiéu suét khir tap chét (S,Pb, Zn, Cu, As) trong
quédng sat bang phuong phap nung clorua héa. Két qué nghién ctru cho thdy nung & nhiét do
1250°C, trong méi truong oxi héa véi chi phi thube khi téi wu la 9%, dat duoc hiéu suét khir S,
Pb, Zn, Cu va As lan luot Ia 56,42%, 99,68%, 69,78%, 38,46% va 23,91%, vién qudng két tinh
tét, cau truc khoéng vét déc xit, d6 bén cao dat 2054,5 N/vién.

Tir khéa: quéng vé vién, nung clorua héa, quéng sat

1. DAT VAN DBE

Ngay nay, tri* lwong quang sat ngay cang can
kiét, chat lwong quang ngay mét nghéo va thanh
phan quéng phtrc tap. Dé st dung hiéu qua nguén
quang séat 1am nguyén liéu cho 16 cao can phai qua
qua trinh tuyén, nung thiéu loai bd cac tap chat c6
hai dap ng yéu cau nguyén liéu cho nganh coéng
nghiép gang thép.

Trong nhi*tng nam gan day da cé nhiéu coéng
trinh nghién ctu vé x& ly nguén quing sat cé
thanh phan phlrc tap lam nguyén liéu cho 16 cao
[1-5]. Tuy nhién van d& khir lwu huynh va cac kim
loai mau (Cu, As, Zn, Pb) trong quang séat bang
phuwong phap vé vién it dwoc dé cap, dac biét
nghién ctru st dung CaCl, lam thudc khtr cac kim
loai mau trong qua trinh vé vién lai cang it. Do vay,
nghién ctru khir lvu huynh va cac kim loai mau
bang phwong phap vé vién sé lam sang té va cung
cap thém co s& div liéu thuc té dé gidi quyét ngudn

quang sat c6 thanh phan phirc tap clia nwéc ta hién
nay nhw quang st Thach Khé cé ham lwong kém
vao khoang 0,07% Zn; quang tinh sat manhetit ctia
Nha may tuyén déng Sin Quyén, Lao Cai c6 ham
lwong Iwu huynh vao khoang 2,0 — 5,6% [7, 8].

2. PHUONG PHAP VA NOI DUNG
NGHIEN CcUU

2.1 Mau nghién ctru

Mau nghién ctu dwoc st dung cho thi nghiém
la quang sat hematit. Quéng hematit c6 thanh phan
héa hoc nhw trong Bang 1. Quang dau c6 ham
lwong tap chét cao, c¢& hat thd, 78% cép -0,074
mm, néu tryc tiép dwa di vé vién thi d6 bén nén
va do bén roi clia vién quang sdng sé gidm va chi
phi bentonit tang, lam gidm chét lwong quing vé
vién. Do vay, quéng dau dwoc dwa di nghién dé
¢ dd min nghién phu hop véi yéu cau cong nghé
vé vién [6].

Bang 1. Thanh phan héa hoc quang sat

T.Fe | SiO, | CaO | MgO | As Pb

TiO

2

Zn Cu Na,0 | KO S P

60,18 | 2,12 | 2,63 | 0,34 | 0,324 | 1,709

0,209

1,80 | 0,01 | 0,174 | 0,068 | 1,48 | 0,046

2.2 Phuong phap thi nghiém

M&u thi nghiém dwoc dwa di nghién bang may
nghién bi (théng sb ky thuat may nghién bi xem
Bang 3), s&n pham sau nghién duwoc phdi tron voi

mot lwong thude khir CaCl, theo ty 1& nhét dinh (ty 1&
phdi tron CaCl, xem Bang 4). Vat liéu sau khi dwoc
tron déu sé tién hanh vé vién tao hat (théng sb k¥
thuat may vé vién xem Bang 2), vién quang sbng
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dat tiéu chuan (8 mm < d < 16 mm) cho vao 16 say
kho (t° = 150°C, thoi gian sdy 1 h) va nung trong 16
giéng nham xac dinh &nh hwéng cua chi phi thubc
khtr CaCl, t&i hidu suat khir tap chét, d6 bén nén,

Bang 2. Thong sd ky thuat may vé vién

thanh phan va ciu tric khoang vat clia quing vé
vién. So' d6 thi nghiém nhw Hinh 1, ciu tao 16 nung
thé hién & Hinh 2, ché d6 nung thé hién trong Bang
4, Hinh 3 1a hinh anh may nghién bi thi nghiém.

BPuwdng kinh dia Bo cao thanh dia Téc do6 quay Goc nghiéng
(mm) (mm) (r/min) (do)
1000 200 40 45
Bang 3. Théng s6 ki thuat may nghién bi
Kich thuwéc Dung tich Tbc do quay Ti lé bi va vat liéu nghién
®400 mmx435 mm 50| 50 r/min 44,08 kg : 3 kg
Mau thi nghiém Khilo '——l )
Il 1 1-  Ong cao nhém
2| | 2. Vol
X Z - Z—*%  3-  L&p céch nhiétcb dinh
Nude Bemonite.CaClz % E 3 4- Thanh gia nhiét
@ 4
§ 5-  Khu vic nung
H 6- CoOcnung
@
Sing % 7 - Bong cach nhiét
me A
) Thlﬁ ‘*;%’ b]f,ﬂ nén Il i i / 8-  Gach cao nhém
- Thrr d6 bén roi . M " - = 2 - ié
_ T]u’rlér@ ﬁen?lﬂ:lg‘— Vle(’é f%ugﬁ nsgmg Vlent élg;lﬁ )song 9 Thanh do nhiét
- Thir 6 am

Hinh 2. Cdu tao 16 giéng

Hinh 3. Mdy nghién bi thi nghiém
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Bang 4. Ché d6 nung véi diéu kién chi phi thudc khir khac nhau

Theoi gian nang nhiét Nhiét do nung Thei gian Thoi gian lam  Chi phi thudc khir
(phut) (°C) nung (phut) ngudi (phat) (%CacCl,)
1 0
2 3
3 5
45 1250 15 15
4 7
5 9
6 12

3. KET QUA VA THAO LUAN

3.1. Thi nghiém nghién

MA&u quang dwoc nghién bdng may nghién bi
(i 1& bi va vat liéu nghién xem Bang 3). Tr Bang 5
cho thdy: Thoi gian nghién tang thi & min nghién

ciing téng. D& gidm chi phi nghién, lwa chon thoi
gian nghién t6i wu & 3 phat, d min nghién dat
95,1% cép -0,074 mm, dap (*ng yéu cau lam
nguyén liéu vé vién. Bang 6 trinh bay két qua thi
nghiém vé vién.

Bang 5. Anh hudng ctia thai gian nghién dén d6 min nghién

Thoi gian nghién (phat) 0

3 6 9

Cép hat -0,074 mm (%) 78,6

95,1 96,8 99,06

Bang 6. Két qua thi nghiém vé vién

Vién quing séng thi nghiém

Tiéu chuan vién quiang sdng [6]

Cép hat -0,074 mm (%) 95,1 > 85
Chi phi bentonit (%) 1,0 <2
Do bén roi (1an/0,5 m) 3,9 >3
Do bén nén (N/vién) 13,29 >10
Do bén nhiét (°C) 700 > 375
D6 &m (%) 14,28 8~10

Sén phdm vién quéng séng ¢ kich thwéc 8-16
mm cho vao 16 sy khd & nhiét dd 150°C trong
khoang thdi gian 1 h dé khir nwdc. Vién quéng
séng sau khi sy khd duwoc dwa vao 16 giéng dé

nung & cac diéu kién chi phi thuéc khtr khac nhau
nham xac dinh cAu tric thanh phan khoang vat clia
vién quang chin va tim ra chi phi thudc khir téi wu.
Ché d6 nung dwoc thé hién trong Bang 4.
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3.2. Anh hwéng cua chi phi CaCl, dén bd bén vién quing chin
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Hinh 4. Anh huéng clia chi phi CaCl2 dén 35 bén vién quang chin

T Hinh 4 nhan thay: V&i nhiét d6 nung 1250°C,
chi phi thuéc khir CaCl, tang thi d6 bén nén vién
quang giam. Khi chi phi thubc kht CaCl, la 0% thi
dd bén nén vién quang dat 3033,5 N/vién, chi phi
thuéc khor CaCl, tang 1én 12% thi do bén nén vién
quang dat 1824 N/vién. biéu dé cho thay, trong
qua trinh nung hop chat clorua bay hoi nhiéu,
khién d6 ré trong vién quang I&n, dan dén do bén
nén vién quang giam.

Phdi tron CaCl, trong qua trinh nung, thi CaCl, s&
phan ng v&i hop chét sunfua hodc hop chét oxit,

tao ra hop chéat canxi cé nhiét dd néng chay thap,
hop chét nay dé bién thanh pha 1dng. Do vay, ham
lwgng CaCl, tang thi hop chét canxi tang, pha 1dng
cling tang, lam cho d6 bén nén vién quang giam.

3.3. Anh hwéng cua chi phi CaCl, dén thanh
phan khoang vat

T Hinh 5 nhan thdy: Vé&i diéu kién nung
1250°C, khi khong cé thuéc khir CaCl,, khoang
véat chinh trong quang vé vién la Fe,O,, Fe,O, va
SiO,. Khi khong co CaCl,, ham lwgng khoang vat
Fe,O, cao, co thé la do S cé trong quéng, ai luc
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Hinh 5. Anh huéng ctia chi phi CaCl, dén thanh phan khoang vat
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cta lwu huynh véi oxy I&n hon ai lyc cla sat voi
oXxy, nén sé wu tién oxy hoa lwu huynh trwédc, do
d6 han ché oxy hoa Fe,0,. Dong thoi s thoat ra
cua khi 8O, khéng nhirng ngan can oxy khuéch
tan vao quang vé vién, ma con can tré cac hat
quang két dinh v&i nhau.

Khi chi phi thubc khtr CaCl, 1a 5%, khoang vat
chinh trong quang vé vién la Fe,O,, Fe,O,, CaSO,
va Ca,SiO,. Trong quang vé vién xuét hién khoang
vat méi, SiO, gan nhw khéng con, cé thé 1a do
trong qua trinh nung xdy ra phan (rng gilra cac
hop chat CaCl, voi SO, va SiO, tao ra CaSO, va
Ca,SiO, [xem phan (rng (4)], hop chat méi dwoc
sinh ra, thwong rat én dinh & nhiét d6 nung, ton tai
trong quang vé vién.

Khi chi phi thubc khir CaCl, la 12%, khoang vat
chinh trong quéng vé vién véan la Fe,0,, Fe O,

CaSO, va Ca,SiO,. Nhwng ham lwgng CaSO, va

Ca,SiO, tang Ién, nguyén nhan la do chi phi thubc
khir CaCl, tang Ién.

3.4. Anh hwéng cia CaCl, dén céu tric
khoang vat

O nhiét d6 nung 1250°C, chi phi thubc khir CaCl,
la 5%, d6 bén nén cla vién quang dat 2330,6N/vién.
Quan sat cAu tric cla vién quang cho thy: Fe,O,
trong quéng vé vién, két tinh tét, cac hat lién két voi
nhau (xem Hinh 6), oxy hda gan nhu hoan toan, lién
két & trong va ngoai quang vé vién co ban nhw nhau,
cAu truc dét xit, c& hat ddng déu, do rd it, d bén cao.

Khi chi phi thubc khtr CaCl, 1a 12%, d6 hat Fe,O,
khong dbng déu, ton tai & dang lwdi, d6 ré nhiéu,
khodng cach gira cac hat Ién, pha xi va pha s&t
phan tach khéng ré rang (xem Hinh 7), khoang vat
canxi olivin nhiéu, cé mét sé vi tri dwa vao pha léng
dé két rén, dan dén do bén nén vién quang giam.
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Hinh 6. Cau triic khoang vét khi chi phi thuéc khi CaCl, la 5%
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Hinh 7. Cau triic khoang vét khi chi phi thuéc khi CaCl, 1a 12%
Dat da - Mau néu; Fe,0,- mau trang, dang hat; 16 khi - mau den

CONG NGHIEP MO, SO 3 - 2024



=

~—

<= TUYEN VA CHE BIEN KHOANG SAN

NGHIEN C’U VA TRAO DOI

3.5. Anh hwéng cua chi phi CaCl, dén hiéu suét khir tap chét
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Hinh 8. Anh huéng ciia chi phi CaCl, dén hiéu suat khir tap chat

T Hinh 8 nhan thay: V&i nhiét d6 nung 1250°C,
nung trong méi trudng oxy hda, chi phi thuéc kht
tang thi hiéu suét khir Pb, Zn, Cu va As tang, nguyén
nhan do nung & nhiét dé cao va trong méi trwong
oxy hoa thi CaCl, phan giai manh liét (xem phan
&ng (1)), b&i vay chi phi thudc khtr tang thi néng do
Cl, tang, thuc day phan (ng (2), (3). Khi khong co
thubc khir CaCl,, hiéu suét khir Pb, Zn, Cu vaAs lan
lwot & 26,47%, 0%, 0%, 13,04%, chi phi thudc kht
tang Ién 12% CaCl, thi hiéu suat khtr Pb, Zn, Cu va
As dat 99,75%, 82,97%, 41,03%, 26,09%.

Chi phi thubc khir tang, hiéu suét khir S gidm

CaCl, + SiO, + 0, = CaSiO, + Cl, T

MeO +Cl, = MeCL, T +%02

MeS +Cl, = MeCL, T +%S2

CaCl, + S0, + 0, = Cl, T +CaSO0,

do khi nhiét d6 tang cao thi CaCl, xay ra phan &rng
voi SO, tao thanh hgp chét bén vizng CaSO, (xem
phan &ng (4) va (5)), bdi vay S rat khé phan ly khi
nung trong méi trwong clorua héa. Khi khdng co
thudc khtr CaCl, thi hiéu suét khir S dat 87,15%,
chi phi thubc khir tang Ién 12% CaCl, thi hiéu suét
khr S gidm xudng con 45,25%.

DPé gidm chi phi thubc khir va tang hiéu qua
qua trinh nung, chon chi phi thuéc khtr téi wu la
9% CacCl,, khi d6 hiéu suét khtr S, Pb, Zn, Cu va
As 1an luot 1a 56,42%, 99,68%, 69,78%, 38,46%
va 23,91%.

(1M
(2)

©)
(4)

CaCl, + 280, = CaSO, + SO, +CI, 1 (5)

4. KET LUAN

> Mau quéng sat thi nghiém cé thanh phan
phtrc tap, ham lwgng S, Cu, As, Zn, Pb trong
quang cao, khéng dap rng dwoc yéu cau nguyén
lieu luyén gang thép. Do vay viéc giam ham lwgng

&l CONG NGHIEP MO, SO 3 - 2024

lwu huynh va cac kim loai mau truwéc khi dwa vao
néu luyén 13 can thiét;

» Qua trinh nung trong méi trwdng clorua héa
lam tang hiéu suat khir Cu, As, Zn va Pb, do lam
giam nhiét dd bay hoi cla cac nguyén t6. Nung
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trong méi trwong clorua héa lam gidm hiéu suét
khtr S, do trong qua trinh nung tao ra san pham
CaSO, bén vitng kho phan ly;

» Qua trinh nung & nhiét d6 1250°C, chi phi

la 56,42%, 99,68%, 69,78%, 38,46% va 23,91%;
» Quang vé vién thu dwoc c6 ham lwong lwu

huynh va cac kim loai mau thap, cau tric khoang

vat dac xit, dd bén nén vién quang dat 2054,5 N/

vién, dap rng yéu cau nguyén liéu cho nha may
luyén gang thép O

thubc khir 9% CaCl,, nung trong méi trwdng oxy
hoa cho hiéu suat khtr S, Pb, Zn, Cu va As 1an lwot
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RESEARCH ON REDUCTION IMPURITIES IN THE IRON ORE BY CHLORIDIFICATION
ROASTING

Tran Van Duoc
Hanoi University of Mining and Geology

ABSTRACT

High impurity levels significantly impact iron ore smelting. In order to reduce impurities to meet the
requirements for raw materials in blast furnace iron production, this study investigates the efficiency
of impurity reduction using chloridification roasting. Several laboratory experiments were conducted to
analyze the effects of reducing agent dosage on impurity reduction from iron ores. The study determined
an optimal roasting temperature of approximately 1250°C, with oxygen as the roasting medium. The
recommended reducing agent dosage was approximately 9%. Specifically, the reduction efficiencies for
sulfur (S), lead (Pb), zinc (Zn), copper (Cu), and arsenic (As) were found to be 56.42%, 99.68%, 69.78%,
38.46%, and 23.91%, respectively. Additionally, the ore pellets exhibited good crystallization, a dense
mineral structure, and a compressive strength of 2054.5 N per ore pellet.

KEYWORDS: pelletisation, chlorination roasting, iron ore
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