Khoa hoc Ky thuat va Cong nghé
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DPé c6 dwge mot so do cong nghé nung tir hoa - tuyén tir hop 1y cho quing dudi midu CNBL-I mé sit Bin
Ludc, nhém nghién ciru da tién hanh nghién ctru thir nghiém cac yéu to6 anh hwéng dén cac chi tiéu tuyén
nhw nhiét dd nung quing; ham lwong chét hoan nguyén trong phéi li¢u nung (ham hrgng %C); thoi gian
lvu miu trong 16 nung va nghién ciru ché dj tuyén tir quing sau nung. Qua trinh thwe hién chi thu dwogc
két qua ctia miu M < 2, con miu M < 0,1 khéng cé tinh kha thi khi ding phwong phap nung tir héa - tuyén
tr.

Két qua nghién ctru ciia miu M < 2 da xay dung duwoc so dd0 cong nghé nung tir héa - tuyén tir tdi wu cho
dudi quing sit miu CNBL cip hat <2 mm. Trén so' d0 nay dwa ra dwgc cac chi tiéu tuyén hop Iy nhw nhiét
dd nung 850°, ham lwong chit hoan nguyén 10%C, thoi gian luu miu trong 16 60° va tuyén tir cé6 cuong do
tir trromg 800 otxtet. Vi ham hrgng sit nguyén khai ciia dudi quing miu M < 2 12 29,84%, sau khi tuyén
thir theo so' dd tdi wu quy md phong thi nghlem da thu dugc tinh quang c6 ham luwgng Fe 57-58%, twong
mg véi thue thu 1a 75-78% va phin sin pham thai (du6i) c6 ham llr(rng Fe con lai dwéi mirc cho phép
(khoang 10,55%). Py 1a cong ngh¢ hop ly dé tuyén lai quing dudi miu cong nghé Ban Ludc nham tin thu
tai nguyén va bao vé méi truong.

Tir khéa: cong nghé sit Cao Bang, tuyén quing dudi, tuyén qudng sit Bin Luc.

Chi s6 phin loai 2.5

Pat van de khai voi ham lugng st khoang 33-35%, trong d6 cap
hat < 2 mm chiém khoang 8-11% vé&i ham luong st

Hién nay trén thé gi6i trong mot s6 mo sat magnetit ) :
29,84% va cap hat < 0,1 mm chiém khoang 9-13% voi

¢6 tinh kha tuyén cao, viéc khai thic quiang c6 ham

luong Fe td1 thiéu phai dat 17% va duoc ché bién
lam giau theo cac quy trinh cong ngh¢ khac nhau [1].
Dé san xuit sat xop, Cong ty Co phan khoang san va
luyén kim Viét Nam (MIREX) chu yéu st dung ngudn
quang sit c6 thanh phan khoang vat chinh 1a magnetit
(Fe,0,) & Cao Bang [2]. Quing dugc khai thac chuyén
vé xudng san xuat nguyén lidu ciia Cong ty dé tuyén
ldy quing tinh c6 ham luong tong sit > 65% (TFe >
65%) nham phuc vu san xuat sat xp co chat lugng
(TFe = 90%).

Phan quing thai (quing dudi) sau qua trinh tuyén liy
quang tinh [3] tiép tuc dugc gia cong phén tich va thay
con chiém khoang 21-22% trong lugng miu nguyén
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ham luong sit 35,5%. Nhu vay, so véi ham luong quing
nguyén khai dugc dua vao khai thac (17%) thi con cao
chua thé thai dugc. Dé tranh that thoat tai nguyén va
bao vé mdi truong, Cong ty dd dé xuit va duoc Bo
Khoa hoc va Cong nghé giao thyc hién Dy an KH&CN
“Hoan thién cong nghé san xudt sit xdp va nghién ctru
su dung sat xop dé luyén mat s6 thép hop kim phuc
vu kinh té va qudc phong” nhim tiép tuc nghién ctru
tuyén quing dudi mau cong nghé sit Ban Ludc, tinh
Cao Bang bang phuong phap nung tir hoa - tuyén tir.
Muc tiéu nghién ctru 1 x4c 1ap dugc cac chi tiéu, ché do
va xay dung duoc so dd cong nghé tuyén dé tan thu toi
da quing tinh trong quing dudi mau CNBL-I.
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Research on processing tailing ore from
technological samples taken from the Ban Luoc
iron mine, Cao Bang province by the magnetic

roasting - magnetic processing method

Summary

In order to have a rational technological scheme of the
magnetic roasting - magnetic processing method for
tailing ore of Ban Luoc technological samples taken
from the Ban Luoc iron mine, the authors have carried
out a testresearch on factors influencing the processing
norms such as ore burning temperature, content of
originally reversed compounds in burning materials
(content in %C), and time for keeping samples in
furnace and a study on the regime of postburning
magnetic processing. During implementation, they
have received the results that only samples M < 2 are
feasible, and the M < 0.1 samples are of unfeasibility
when using the magnetic roasting - magnetic processing
method.

Based on the results of the study on the M <2 samples, a
rational technological scheme of the magnetic roasting
- magnetic processing method for tailing ore of Ban
Luoc technological samples with < 2 mm grain size
has been astablished. Rational processing norms have
also been identified such as ore burning temperature of
850°C, the content of originally reversed components
of 10%C, keeping time of samples in the furnace of 60
minutes, current strength of magnetic processing as
800 oersted. With a content of Fe crude ore of tailing
sample M < 2 being 29.84%, after testing processing
which follows the rational scheme at laboratory scale,
the refined ore with Fe content of 57-58% is equivalent
to the real content of 75-78%, and the Fe content of
wasted (tailed) product is of under the allowed one
(about 10.55%). Therefore, this is a rational technology
for reprocessing of tailing samples of the Ban Luoc
technological samples for by-product recovery of
natural resources and environmental protection as
well.

Keywords: processing of Ban Luoc iron ore, processing
of tailing ore, technology for Fe from Cao Bang province.
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Pé ap dung phuong phéap tuyén tir d6i véi
quang dudi c6 thanh phan khoang vat sit khong
tir (hematit, gotit, limonit...) thi trudc khi tuyén
tir can phai nung tir hoa phan quing dudi. Trong
qua trinh nung ¢ chat khr, cac khoang vat sit
khong tir hodc tir yéu (Fe,0,) s€ chuyén thanh
cac khoang vat magnetit tr manh (Fe,O,). Sau
d6 tién hanh tuyén tir cic san pham nung dé thu
san pham co tir va tach cac tap chat. Phuong
phép nay dugc goi la phuong phap “nung tur
hoa - tuyén tir’. N6i chung hiéu suét tuyén, ty 18
thu hoi st ctia phuong phap nung tir hoa - tuyén
tir 1a kha quan, duoc nhiéu noi ap dung [4-8].
Vat liéeu va phuong phap nghién ciu

Diic diém mdu nghién ciru

M6 sit Ban Ludc duogc nghién ctru va chon
1am mo dai dién cho cac mo sit & Cao Bang dé
tién hanh 1ap phuong an 1dy mau nghién ciru
cong nghé tuyén lam giau quing sit phuc vu
san xuat sit x6p [2]. Mau nghién ctru c6 ky
hiéu CNBL-I, khéi luong 10 tan dai dién cho
cac than quang sat trong mo. Viéc gia cong mau
dé nghién ctru thanh phan vat chat va cong nghé
tuyén duogc tién hanh tai Trung tam Cong nghé
ché bién quing phong xa thugc Vién Cong nghé
xa hiém.

Maiu sir dung dé nghién ciu tuyén thir
nghiém 1a san pham dudi cia cic qua trinh
tuyén mau CNBL-I gém hai cép hat 1a <2 mm
(goi 1a mau M <2) va cép hat < 0,1 mm (goi la
mau M <0,1). Mau M < 2 ¢6 trong luong 80 kg,
M < 0,1 c6 trong lugng 30 kg dugc tién hanh
gia cong gian lugc va gui phan tich ronghen,
hoa hoc. Tir cac két qua phan tich nhan thay,
quang dudi mau CNBL-I ¢6 thanh phan khoang
vat chu yéu la gotit, hematit, sét nhiéu, xAm tan
(bang 1); ham lugng sét 1a 29,84% d6i v6i mau
M <2 va 35,50% ddi véi mau M < 0,1 (bang 2),
do d6 di chon phuong phap nung tir hoa - tuyén
tir lam phuong phép tuyén thir nghiém cho phan
dudi quing sit CNBL-I .
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Bang 1: két qua phan tich ronghen duéi quing nguyén khai mau CNBL-I

Ky Thanh phin khoang vit va khoing ham lugng (%) ciia dudi quing nguyén khai
hiéu
mau Gotit | Hematit | Magnetit | Thach anh | Illit | Kaolinit | Gipxit | Khodng vit khdc
M<2 34-36 12-14 10-12 20-22 4-6 4-6 2-4 4%Ca
M<0,1 | 42-44 10-12 - 6-8 11-13 20-22 2-4 Mon

Bang 2: két qud phan tich hda toan dién dudi quing nguyén khai mau CNBL-I

Ky Ham lugng chi tiéu phan tich (%)

mau | §i0, | ALO, [ TFe | Mn | TiO;

Ca0" | MgO* S P Cr,0," | MKN

M<2 39,32 | 3,44 29,84 1 0,69 | 0,793 | 6,96 0,25 <0,01 | 0,034 | 0,018 5,04

M<0,1 19,44 | 13,01 | 35,50 | 0,48 | 0,67 1,42 0,42 <0,01 | 0,135 | 0,043 8,69

Phuwong phdp nghién ciru

- Thu thap cac tai liéu d cong bd vé cong nghé
tuyén quang sat bang phuong phap nung tir hda - tuyén
tur trong nudce va trén thé gioi.

- Nghién ctru thuc nghiém trong phong nhim xac
1ap tinh 6n dinh cia cong nghé va day chuyén thiét bi
tuyén.

-Dé co duge mot so do tuyén tuong ddi hop 1y theo
phuong phép nung tir hoa - tuyén tir, chiing toi da tién
hanh nghién ciru va thir nghiém céc yéu t6 anh huong
tGi chi tiéu tuyén va chon nhiing diéu kién tot nhat dé
lam diéu kién cho qua trinh tuyén di chon. Cac yéu t6
anh huong dén chi tiéu tuyén c6 nhiéu nhung ching
t6i chi chon nhiing yéu té co tinh chat quyét dinh anh
hudng to1 sy tang/giam cua cac chi tiéu nghién cuu
dugc trién khai theo cac budc: nghién ciru anh hudng
ctia nhiét d6 nung dén chi tiéu tuyén; nghién ciru anh
hudng cua lugng cacbon cho vao mau nung dén cac
chi tiéu tuyén; nghién ctru anh hudng cia thoi gian luu
mau trong 10 dén céc chi tiéu tuyén; nghién ctru ché do
tuyén tlr quing sau nung.

Quad trinh nghién ctru thi nghiém, phan tich cac
mau hoéa toan dién va phan tich nhiéu xa ronghen duoc
tién tién hanh & Trung tdm Phan tich thi nghiém dia
chit thudc Téng cuc DPia chat khoang san. Cac thiét
bi chinh phuc vu cho thi nghiém 1a 16 nung 1000°C, ta
sdy, khay nung va may tuyén tir 138T- COM.

Trinh tw nghién ciru
+ Can khi luong mau dem nung.

+ Can khdi lugng than can trén vao mau (tily timg
thi nghiém ma c6 khoi lugng than khac nhau).

+ Tron déu mau va than.

+ Cho mau di tron déu vao khay nung va dit trong
16 nung.
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+ Diéu chinh nhiét d6 cua 16 nung & cac cap nhiét
d6 khac nhau cho tirng thi nghiém dat ra.

+ Sau khi dat dén nhiét d6 can thiét lvu mau trong
10 khoang 30, 60, 90 phut tuy tirng thi nghi¢ém dat ra.

+ Tt 10 va dé miu nguoi dén nhiét do phong.
+ Can va xac dinh khéi lugng miu sau nung.

+ Tuyén tir bing may tuyén tir nam cham vinh ctru
voi cuong do tu truong 800 otxtet.

+ Can xac dinh khdi lugng quing tinh quing dudi
sau tuyén tur.

Két qua va thao luan
Déi véi mau M < 0,1

Mau M < 0,1 sau khi nung & cac c:?ip nhiét do:
700, 750, 800, 850°, dugc tuyén tir uét déu cho két
qua khong kha quan. Chung t6i da 1am réat nhiéu thi
nghiém, tuyén lai quing tinh nhiéu 1in nhung ham
luong sat trong quang tinh khéng cao. Cac quang tinh
c6 ham luong sit chi tir 44,39 dén 45,27%. Ham lugng
sat trong quang dudi con nhiéu, tir 25,05 dén 35,02%
(bang 3).

Bang 3: két qua phdn tich héa céc sdan pham mau M < 0,1 sau khi nung -
tuyén tir o cac cap nhiét do khac nhau

Nhiét 4 Sin phbm Ham lwgng (%)

STT nung TFe AL, Sio,
700° Quang tinh | 44,39 9,17 19,88

] 700° Quang dudi | 35,02 13,68 22,90
750° Quang tinh | 45,27 12,21 18,62

? 750° Quang dudi | 31,81 13,54 23,10
800° Quang tinh | 45,17 12,88 20,22

’ 800° Quang dudi | 29,73 12,58 22,36
850° Quang tinh | 45,07 12,55 20,18

) 850° Quang dudi | 25,05 13,19 25,22

Diéu nay chimg to quing sit xdm nhiém rt min
nén khi tuyén tir quing sau nung thuong bi bo tir, lam
cho céac khoang vat khong tir cling di vao tinh quang,
dan dén hiéu qua phan tuyén khong tot.

Do miu M < 0,1 khong c6 tinh kha thi khi dung
phuong phap nung tir hoa - tuyén tir nén chung toi
khong nghién ciru tiép cac yéu té anh huéng dén cac
chi tiéu tuyén ma chi tap trung nghién ctru vao mau M
<2.
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Doi véi méu M < 2

Thi nghiém dugc thyc hién voi cac mau quang, cac
mau dau thue hién véi nhiét do nung thay ddi 700°C,
750°C, 800°C, 850°C va 900°C, véi thoi gian luu mau
60 phut trong 10 kin. Sau khi chon dugc ché do nhiét
tdi uu, nung tiép cac mau quang ¢ nhi¢t do da chon va
thay d6i ham lugng cacbon tir 5%, 7%, 10%, 12% dé
chon ham luong chat hoan nguyén t6i wu. Khi chon
duoc nhiét d6 va ham luong cacbon tdi wu, tién hanh
nung tiép cic mau quing véi thoi gian lvu miu trong
16 khac nhau 45°, 60°, 90°, tir 6 chon dugc thoi gian
nung t61 wu. Khi chon duge nhiét do nung, ham lugng
cacbon, thoi gian luu miu trong 10 nung, tién hanh
nghién ctru cac ché do tuyén tir quing sau nung. Viée
nung trong 10 kin dé dam bao diéu kién thiéu 6xy va
khong chay than. So do thi nghiém nung ¢ cac cp
nhiét d6 khac nhau thé hién trén hinh 1.

Quing ddu

Nung (=700; 750; 800; 850 900°C)

Tuyén tir

| |

Tinh quing Quing dudi

Hinh 1: so' dé nung - tuyén tr quang dudi méu CNBL-I cdp hat M < 2
0 cdc cap nhiét do khac nhau

Tir cac két qua thi nghiém nhan thdy Mau M < 2
khi nung ¢ nhiét d6 850°C, ham luong cacbon 10%,
thoi gian luu mau trong 16 60 cho hiéu qua t6t nhat.
San pham quang tinh thu dugc khi tuyén tir c6 mirc thu
hoach 1a 40,49% v6i ham lugng st 1a 57,49%, tuong
ung voi muc thuc thu 78,76% (bang 4, 5) va thanh
phan khoang vat duoc thé hién trong bang 6.

Bang 4: két qua thi nghiém tuyén tir quang sit M < 2 (850°C, 10%C, heu 60)

Bng 5: két qud phan tich hoa tinh quing mau M < 2 (850°C, 10%C, heu 60)

Ham luong (%)
Sén phim

TFe ALO Sio

Quang tinh (850°C, 10% C, luu 60") 57,49 3,16 11,50

Bdng 6: két qud phan tich ronghen tinh quing mdu M < 2 ( 850°C, 10%C, heu 60))

Thanh phén khodng vit va khodng him lwong (%)
Ky higu
N Thach
mau Magnetit | Maghemit | Hematit ! Kaolinit+ .
Anh | Felspat .| Amphibol
(Fe0) | (3Fe0) | (Fe0) 50 Clorit
M<2-TQ 38-40 2325 2022 24 24 24 13

Trong nghién ciru ché do tuyén tir sau nung da lam
cac thi nghiém: mau sau nung dugc phan cap hat hep,
sau d6 tuyén tir va tinh quing tuyén tir lai duoc tuyén
lai nhidu 1an ciing cho két qua khong tot hon nhiéu so
v6i tuyén tir mot 1an. Ngoai ra, con thi nghiém nghién
mAu quing di nung réi dem tuyén tir nhung ciing khong
mang lai két qua tot hon so v6i khong nghién quing,
mit khac thu hoach va ham lugng sét trong quing dudi
lai tang 1én. Vi vdy, so d0 cong nghé nung - tuyén tir toi
vu cho dudi quing sit mau CNBL cip hat <2 mm duoc
thé hién nhu hinh 2.

Quangdau (M au < 2 mm)

l

Nung (t=850°C, 10%C, luu 60 phut)

!

Tuyén ti(800 otxtet)

Quangtinh

Qudangdudi

Hinh 2: so d6 nung tir héa - tuyén tir t6i wu quing duéi mau CNBL cap hat < 2

Céc chi tiéu cong ngh¢ dat dugc nhu sau:

Tén san phim Ham lugng TFe Thuc thu
P (%) (%)
Tinh quiing st 57-58 75-78

) 2 Thu hoach Ham lwgng Fe
San pham Thue thu (%)
(%) (%)
Quang tinh 40,49 57,49 78,76
Dbubi 59,51 10,55 21,24
Téng 100,00 29,55 100,00
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Két luan va kién nghi

- Mau M < 0,1 sau khi nung & cac cap nhiét do:
700, 750, 800, 850°C, sau d6 tuyén tir w6t déu cho két
quéa khong kha quan. Diéu nay ching to quing st xam
nhiém rat min nén khi tuyén tir quing sau nung thuong
bi bo tir, lam cho cac khoang vat khong tur cling di vao
tinh quang, dan dén hiéu qua phan tuyén khong tot.

- Két qua nghién ciru véi mau M < 2 di xay dung
duoc so do cong nghé nung tir hoa - tuyén tir tdi uu cho
dudi quing sit mau CNBL cip hat <2 mm. So d6 nay
d3 dua ra dugc cac chi tiéu tuyén hop 1y nhu nhiét do
nung 850°C, ham luong chat hoan nguyén 10%C, thoi
gian luu mau trong 16 60" va tuyén tir c6 cuong do tir
truong 800 otxtet.

- Cac két qua nghién ciru cho thdy, dung phwong
phap nung tir hoa da thu dugc tinh quing sit c6 ham
luong 57-58% v&i muc thuc thu dat 78%. Day la cong
nghé hop 1y dé tuyén lai quing dudi miu cong nghé
Ban Ludc (CNBL-I) nhidm tan thu tai nguyén va bao vé
moi truong.

Loi cam on

Tdp thé tac gid xin cam on B KH&CN vé su gitip
do kinh phi va tao moi diéu kién thuan loi cho Dé tai:
Nghzen cwu cong nghé tuyén lam glau quang sdat dé
sdn xudt sdt xop ciia Cong ty Co phan khodng san va
luyén kim Viét Nam” thuoc Dw an Hoan thién cong
nghé san xudt sdt xop va nghién ciu sir dung sdt
x6p dé luyén mot sé thép hop kim phuc vu kinh té va
quoc phong. Céc tdc gid ciing xin cam on Trung tam
Cong nghé ché bién qudng phéng xa thuée Vién Cong
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nghé xa hiém (Vién Ning lwong nguyén tir Viét Nam,
Bé KH&CN), b phdn tuyén khodng va phdn tich thi
nghiém cua Trung tdm Phan tich thi nghiém dia chat
thuoc Bo Tai nguyén va Moi truong, cam on cdac nha
khoa hoc dd c6 nhitng y kién déng gop quy bau cho
bai bao.
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