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Nghién ctru thu hoi than tir bui tii vai 10 cao trén thiét bi tuyén

noi cot

Tran Van Pwoc *, Nguyén Hoang Son, Nhit Thi Kim Dung, Vii Thi Chinh

Khoa M6, Truong Pai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

gﬁ‘f trkl)r\zfz:m 9/2019 Bai bdo trinh bay két qud nghién cttu dnh hwéng ctia chi phi thudc tdp hop,
han bai 13/9/ ndng do bun, chi phi nuéc riva bot, thoi gian tuyén va chiéu day 16p bot dnh

Swraxong 22/12/2019 hurong dén két qud tuyén ndi thu hoi than tir bui tii vdi o cao nha mdy gang

Chap nhan dang 28/02/2020  thép Cao Béng. Két qud nghién ciku cho thdy qua mot khau tuyén chinh va

Tor khba: mot khdu t,uyé’r} tinh vdi chi phl’_ghuo”‘c tdp hop, nong do bun, thoi gian tuyén

Builo cao, noi, chi phi nwéc rira bot va chiéu day 16p bot ldn Iwot la 1000 g/t, 100 g/,

Tuyén n6i than,

Than cap hat min. cho khéu thiéu két.

10 phit, 1,5 1/phiit, 450 mm, thu dwoc than sach co thu hoach, do tro va thuc
thu phdn chay la 44,90%, 19,15% va 77,63%, ddp ttng yéu cdu lam nhién liéu

© 2020 Trwong Dai hoc M6 - Bia chit. T4t ca cic quyén dwoc bao dam.

1. Mé& dau

Trong qua trinh luyén gang 10 cao mét lwgng
16m bui than c6c theo khéi 10 di vao hé théng loc
bui tdi vai, trung binh san xut ra 1 tin gang thi
sinh ra 15+150 kg bui, thanh phan bui tdi vai 10
cao thwong c6 15+55%C, 10+20%Fe va cac thanh
phdn khic nhw Mg, Ca, Zn,.. (T6 Xuin Thanh,
2010; Cun Ganghua,2015; Deng Yongchun, 2014,
Zhang Jinxia, 2013).

Nha mday gang thép Cao Bing st dung day
chuyén céng nghé luyén gang thép bang 10 cao
truyén thong, cé cong suat thiét ké 220.000 tin
phoi thép/nam (Vién thiét ké Giang T6,2011). Mdi
ndam nha may sinh ra khoang 12000+15000 tin
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bui cac loai (nhw bui trong lwc, bui tii vai), trong
dé bui tai vai 10 cao c6 ham lwong cacbon vao
khoang 40+55%C (Cong ty gang thép Cao Bang,
2018). Vi lwong bui trén, mot phan bui nha may
dwoc lwu lai trong kho chira lam anh hwéng dén
mdi treomg (nhw 6 nhiém khong khi va ngudn
nuwéc), mét phan bui dwgc tudn hoan lam nhién
liéu cho khau thiéu két, tuy nhién di lam giam ham
lwong sit trong quing thiéu két va 1am gidm san
lwong quang thiéu két. Boi vy, nghién cliru tuyén
noi thu héi than tir bui tai vai 10 cao dé dap ing
yéu cau nhién liéu cho khau thiéu két (C = 80%),
(http://www. agxx. org/ Item/ 43300. aspx) va
gidm thi€u 6 nhiém moi treong ciia Nha may gang
thép Cao Bang c6 tinh thoi sw va cap thiét.

2.Mau nghién ctru va phwong phap thi nghiém

2.1. Mau nghién ciru
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MAu nghién ctru ding cho thi nghiém 12 bui tdi
vai 10 cao nha may gang thép Cao Bang, ¢ do tro
A = 53,22%, thanh phan d6 hat cho & Bang 1,
thanh phén héa hoc cho & Bang 2.

Bdng 1. Thanh phdn do hat bui tii vdi Io cao.

0,1+0,3 | 0,074+0,1 | -0,074
44,90 6,49 31,67

C4p hat, mm | +0,3
Thu hoach, % | 16,94

Bdng 2. Thanh phdn héa hoc bui tii vdi 1o cao, %.
Fe203] C |Al203|Ca0|MgO| Zn |[MnO|TiOz| Pb |K20
15,65|46,78| 4,49 |5,55(1,3115,28|0,29|0,18(0,70|2,66

2.2. Phwong phdp va thiét bi thi nghiém

Thuc t€ tuyén than trén thé gidi thuong st
dung thiét bi tuyén noi co gidi va tuyén noi cot dé
tuyén than cip hat min va xit ly tro bay. Tuy nhién,
nhim nng cao ning suit va giam hién twong ndi
co hoc trong qua trinh tuyén thi thiét bi tuyén ndi
cOt c6 tinh wu viét hon, do d6 nghién ctiru tuyén ndi
thu hoi than tir bui 10 cao s dung thiét bi tuyén
noi c6t dang kénh nghiéng tién hanh thi nghiém.

2.2.1. Thiét bi thi nghiém

Thiét bi thi nghiém (Hinh 1) 1a mot cot tuyén
noi gom hai phén: phin trén hinh tru tron dwong
kinh 10 cm, chiéu dai 1 m va phan dwi 1a hinh hop

A

=

| =1

O \_ o\

Hinh 1. Thiét bi thi nghiém (1) Cét tuyén néi; (2) Bom - thung khudy cdp liéu; (3) Mdng bot; (4) Co cdu
thdo tdi sdn phdm ngdn mdy; (5) Td@m phdn phéi nwéc riva bot; (6) Co cdu tdm nghiéng; (7) Co cdu tao
bot chinh; (8) Co cdu tao bot phu; (9) Ong didu chinh mike bun; (10) Bom nwéc riva bot; (11) Bom khi nén;
(12) Thiing chira sén phdm ngdn mdy; (13) Thiing chiva sdn phdm bot; (14) Bién tdn.
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binh hanh tiét dién 10x10 cm va chiéu dai 1m, do
nghiéng 700. Trong phin hinh hop nay cé cac tim
nghiéng. Dinh trén cot c6 co ciu cip nwéc riva bot
dang phéu hinh con c6 dot 16. Bun dwoc cip vao
cot & day phan hinh tru theo phwong ti€p tuyén
sau khi dworc tron véi bong khi phan tin qua dng
cao su dot 16 tai co ciu tao bot chinh. Bot khi con
dworc tao ra tai co cdu tao bot phu la 6ng cao su dot
16 dit & dwéi day phan hinh hop binh hanh. San
pham bot sau khi di qua vung rira bot dwoc thao
tai tai dinh cot vao mang bot. San phdm ngan may
tuyén ndi sau khi di qua cac kénh nghiéng dworc
théo ra tai co cdu théo tai sdn phdm ngidn may, tai
day c6 cac ong c6 do dai khac nhau dé chinh chiéu
cao bun (va twong (rng 1a chiéu day bot tuyén noi).
Cac san pham bot va san phdm ngian may dwoc
thdo ra cac thung chira riéng biét.

2.2.2. Phwong phdp thi nghiém

Cac thi nghiém tuyén noi diéu kién dwoc tién
hanh theo so d6 Hinh 2, khéi lwong mau 3 kg/1 thi
nghiém va chi phi thuéc tao bot la 100 g/t. Thi
nghiém tuyén diéu kién nhdm nghién ctru anh
hwdng cta chi phi thudc tip hop, ndng do bun, chi
phi nwéc rira bot, thoi gian tuyén va chiéu day 16p
bot anh hwdng dén két qua tuyén. Vi diéu kién
tuyén t6i wu trén thu dwoc san phdm than sach
1va dudi thai 1, sdn phdm than sach 1 tiép tuc duwa
di tuyén tinh (Hinh 3) thu dwoc than sach dap trng
yéu cau nguyén liéu cho khau thiéu két.

3. Két qua nghién ciru

3.1. Thi nghiém dnh hwdng cta chi phi thuéc
tdp hop dén két qud tuyén

Tir Hinh 4 nhén thiy: Vi chi thudc tao bot 100
g/tan, nong do bun 100 g/l, thoi gian tuyén 10
phut, chiéu day bot 500 mm va chi phi nwéc riva
bot 1,5 1/phut. Chi phi thuéc tip hop ting thi thu
hoach, d6 tro, thwc thu phan chay than sach 1 va
dd tro duoi thai 1 tang.

Vit lidu diu

Déu hoa
Déu théng

Tuyén nbi
Duodi thai 1 Than sach 1
Hinh 2. Sor d6 thi nghiém tuyén diéu kién.
Vit liéu déu
Déu hoa

Déu théng

Tuyén chinh

Dudi thai 1 Than sach 1

Tuyén tinh

Dudi thai Duoi thai 2 Than sach

Hinh 3. So do thi nghiém tuyén tinh.
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N 8204 4 8825’82 Rggar ~ 8653
3 80 #7978 :
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S
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< 0-33,97 03426 034430 3521
g 20
o
=]
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Chi phi thudc tip hop, g/t
O Thu hoach TS O-pstro TS

Hinh 4. D6 thi biéu dién dnh hwéng clia chi phi thuéc tdp hop dén két qud tuyén,



128 Trdn Vdn Pwoc va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 61 (1), 124 - 131

Khi chi phi thudc tip hop l1a 500 g/tin thi thu
hoach, d6 tro, thuc thu phan chdy than sach 1 va
do tro duoi thai dat 58,32%, 33,97%, 82,04% va
79,78%. Khi chi phi thudc tip hop ting 1én 2000
g/tan thi thu hoach, do tro, thuc thu phan chay
than sach 1 va d6 tro dudi thai 1 lan lwot la
66,74%, 35,21% va 92,53% va 89,53%. Vay dé
giam chi phi thudc tip hop chon chi phi thudc tip
hop t6i wu la 1000 g/t thu dwoc thu hoach, d tro,
thuc thu phan chay vao than sach 1 va do tro duoi
thai 1 Ian lwot 13 61,22, 34,26, 85,89 va 82,94%.

3.2. Thi nghiém dnh hwéng ciia néng dé bun
dén két quda tuyén

Tl Hinh 5 nhén thay: Chi phi thuéc tip hop
1000 g/tan, chi thudc tao bot 100 g/t, thoi gian
tuyén 10 phut, chiéu day 16p bot 500 mm, chi phi
nuwéc riva bot 1,5 1/ phit. Néng do bun tang thi thu
hoach, do tro, thuc thu phén chay than sach 1 va

100

85,89
£ 82,21
Z 8% 39?:&
= 81,51 2,
g 61,22
g 4 5511 o
E <
=1
= 34.26
40 .
g 30,38 ps
E- D
S 20
o=
E
0
75 100

do tro dudi thai 1 tang.

Khi néng d6 bun 1a 75 g/1 thi thu hoach, do tro,
thuc thu phan chay than sach 1 va d6 tro dudi thai
1 dat 55,11%, 30,38%, 82,21% va 81,51%. Khi
néng do bun tang 1én 150 g/1 thi thu hoach, do tro,
thuc thu phan chay than sach 1 va d6 tro dudi thai
1dat67,32%, 36,52%, 91,14% va 87,29%. Vay dé
giam do tro trong than sach chon néng do bun toi
wu la 100 g/1 thu dworc thu hoach, do tro, thyc thu
phan chdy than sach 1 va do tro dudi thai 1 lan
lwotla 61,22%, 34,26%, 85,89% va 82,94%.

3.3. Thi nghiém dnh hwdng cia thoi gian tuyén
néi dén két qua tuyén

Ttr Hinh 6 ta c6 chi phi thudc tip hop 1000 g/t,
chi thudc tao bot 100 g/t, nong dé bun 100 g/],
chiéu day 16p bot 500mm, chi phi nwéc riva bot 1,5
1/phut. Thoi gian tuyén ting thi thu hoach, do tro
va thue thu phin chdy than sach 1 ting

Néng d6 bin, g/1

<~ Thu hoach TS -0 Ddtro TS

83,62 91,14
» e
85,91 87,29
62,51 67.32 o
£
34,15 36,52
I:I D
125 150
Thuc thu phin chiy TS — D tro BT

Hinh 5, D6 thi biéu dién dnh hwéng clia ndng dé bun dén két qua tuyén.

100

84,18 85,87 87,94
£ 80,24 i A 2
s 80 » 84,61
82,94 i

= 78,84 el 61,22 63,46
S 56,34 , - °
= &0 o> e
=}
B 40 3342 33,83 34,26 35,18
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=
é 0
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Théi gian tuyén, phiat

© Thu hoach TS -~ Bd tro TS Thuyc thu phin chiy TS ~% B§ tro DT

Hinh 6. D6 thi biéu dién dnh hwéng clia thoi gian tuyén néi dén két qud tuyén.



Trdn Vdn Pwoc va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 61 (1), 124 - 131 129

Khi thoi gian tuyén la 6 phut thi thu hoach, d6
tro, va thwc thu phén chdy than sach 1 va d6 tro
duodi thai 1 dat 56,34%, 33,42%, 80,24% va
78,84%. Khi thoi gian tuyén ting 1én 12 phut thi
thu hoach, do tro, thwc thu phén chay than sach 1
va do tro dudi thai 1 dat 63,46%, 35,18%, 87,94%
va 84,61%. Vay dé ting nang sudt tuyén va giam
do tro than sach chon thoi gian tuyén téi wu la 10
phut thu dwoc than sach 1 cé thu hoach, dé tro,
thuc thu phin chay lan lwot 1a 61,22%, 34,26%,
85,89% va dudi thai 1 c¢6 do6 tro 82,94%.

3.4. Thi nghiém anh hwéng cua chi phi nwéc
rira bot dén két qud tuyén

T Hinh 7 nhan thay: Chi phi thuéc tip hop
1000 g/t, chi thudc tao bot 100 g/t, néng dé bun
100 g/], thoi gian tuyén 10 phat va chiéu day 16p
bot 500 mm. Chi phi nwéc rira bot tang thi thu
hoach, d6 tro va thuc thu phan chdy than sach 1
giam.

100
86,32 85,89
= x x
Z 80 a1 87 04
b 62,14 61,22
Ze0© o
=1
-
E 35,06 34,26
S 40 3 :
£ 0 0
-E: 20
22
=
Z 9
=
1 15

©—Thu hoach TS ~-O-DPoto TS

Khi chi phi nwéc riva bot 1a 1 1/phut thi thu
hoach, d6 tro, thuc thu phan chay than sach 1 va
do tro duoi thai 1 dat 62,14%, 35,06%, 86,32% va
83,12%. Khi chi phi nwéc rira bot ting lén
2,51/phut thi thu hoach, do tro, thuc thu phin chay
than sach 1 va do tro dudi thai 1 gidm xudng
57,12%, 31,76%, 83,31% va 81,80%. Vay dé giam
chi phi nwéc rira bot, tang thyc thu than sach chon
chi phi nwéc riva bot 1a 1,5 1/phut thu dwoc than
sach 1 c6 thu hoach, @6 tro, thuc thu phan chay lan
lwotla 61,22%, 34,26 %, 85,89% va dudi thai 1 c6
do tro 82,94%.

3.5. Thi nghiém anh hwdng cia chiéu day Iop
bot dén két quad tuyén

Ttr Hinh 8 nhén thiy: Chi phi thudc tip hop
1000 g/tan, chi thudc tao bot 100 g/tin, néng do
bun 100 g/, thoi gian tuyén 10 phit va chi phi
nuwéc rira bot 1,5 1/phut. Khi chiéu day 16p bot
tang thi thu hoach, d6 tro va thwc thu phan chay
than sach 1 giam.

Chi phi nwére riva bot, 1/phiit

84,32 83,31

L ™
82,03 81,8
59,23 57,12

© o
33,43 31,76

0 0

2 25

Thuc thu phin chiy TS ~¥— Djtro BT

Hinh 7. B thi biéu dién dnh hwdng ctia chi phi nuéc riva bot dén két qud tuyén.
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Chiéu day 16p bot, mm
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Hinh 8. P thi biéu dién dnh hwéng ctia chiéu day 16p bot dén két qud tuyén.
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Khi chiéu day 16p bot & 400 mm thi thu hoach,
dé tro, thuc thu phan chay than sach 1 va do tro
dudi thai 1 dat 62,16%, 34,83%, 86,49% va
83,27%. Khi chiéu day 16p bot taing1én 550 mm thi
thu hoach, do tro, thwc thu phén chay than sach 1
va dé tro dudi thai 1 gidm xudng 58,79%, 32,92%,
84,12% va 81,96%

Chiéu day 16 bot tang tir 400 mm 1én 500 mm
thi thu hoach, d6 tro va thuc thu phan chay than
sach 1 thay d6i khong nhiéu, do d6 chon chiéu day
16p bot t6i wu la 450 mm thu dwoc than sach 1 ¢6
thu hoach, d6 tro va thwc thu phan chay lan lwotla
61,76%, 34,71%, 86,20% va do tro dudi thai 1 la
83,14%.

3.6. Thi nghiém tuyén tinh thu héi than sach

Cac thi nghiém diéu kién trén cho thiy, khi
tuyén noi c6 mét khau tuyén chinh thi thu dwoc
than sach 1 c6 thu hoach, d6 tro va thwc thu phin
chay lan lwot 1a 61,76%, 34,71%, 86,20%. Nhw
vay do tro than sach 1 cdn cao, chwa dap ing dwoc
diéu kién nhién liéu cung cip cho khau thiéu két.

Do vy, san phdm than sach 1 tiép tuc dwa di
tuyén tinh véi thoi gian tuyén 10 phut, chi phi
nuwéc riva 1,5 phit, chiéu day 1ép bot 450 mm, thu
dwoc than sach dat yéu ciu sdn pham. Dudi thai
cung cap cho nha may luyén kim thu hoéi kim loai
c0 gia tri nhw kém va cac nguyén té khac. So do thi
nghiém nhw Hinh 3, két qua thi nghiém thé hién
Bang 3.

Bui tii vai 10 cao

Déu hoa: 1000g/t
Dau théng: 100g/t
Nong dé bun: 100g/1

Tuyén chinh

Puoi thai 1

Thoi gian tuyén: 10 phat
Chi phi nudce rira bot: 1,51/phut

Puoi thai

Dudi thai 2

Bdng 3. Két qua thi nghiém tuyén n6i thém mét
khau tuyén tinh.

San phdm| Thu Ham Thuc thu

TT

tuyén |hoach, %|lwong, %|phén chdy, %
1 [Thansach| 44,90 19,15 77,63
2 |DPudithai| 55,10 81,02 22,37
3 |Than dau| 100,00 | 53,24 100

4. Kétluan

- Bui ti vai 10 cao c6 do tro khodng 53,22%, c&
hat min khoang 31,67% cap -0,074 mm, chra tap
chat c6 hai nhw kém. Bui chat déng & nha may sé
gdy 0 nhiém khong khi, dit va ngudn nwdc, can
ti€én hanh xtt ly thu héi d€ gidm thiéu 6 nhiém moi
trwong va tan thu tai nguyén khoang san.

- MAu bui ti vai 10 cao dwa vao tuyén diéu kién
thu dwoc thu hoach than sach 1 dat 61,76%, do tro
than sach dat 34,71%, thwc thu phan chay than
sach dat 86,20% va do tro dudi thaila 83,14%. Vi
chi phi thuéc tip hop, nong dd bun, thoi gian
tuyén ndi, chi phi nwéc riva bot, chiéu day 16p bot
lan lwgt 1a 1000 g/t, 100 g/, 10 phat, 1,5 1/phat,
450 mm.

- Két qua tuyén so d6 véi 1 khau tuyén tinh (so
do tuyén n6i Hinh 9), thoi gian tuyén 10 phat, chi
phi nwéc rira 1,5 phut, chiéu day 1ép bot 450 mm
thu dwgc sdn phdm c6 do tro than sach 1a 19,15%,
thuc thu phan chay trong than sach dat 77,63%,
do tro duoi thai dat 81,02%, dap &ng yéu ciu lam
nhién liéu cho khau thiéu két

Thoi gian tuyén: 10 phut
Chi phi nudc rira bot: 1,5/phut
Chiéu day 16p bot: 450mm

Than sach 1

Chiéu dav 1&p bot:
450mm

Tuyén tinh

Than sach

Hinh 9. So d6 tuyén néi bui tii vdi o cao.
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