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KHOA HOC VA CONG NGHE MO

NGHIEN CUU THU HOI THAN SACH
TU DAT PA LAN THAN CUA
GONG TY TNHH MW KHE SIM- TONG CONG TY DONG BAC

LE VIET HA, PHAM VAN LUAN,

NHU THI KIM DUNG - Trwong Pai hoc Mé-Dia chét

1. Gi&i thiéu

Dat da 1an than |a loai than c6 dd tro tir 55:75
%, sinh ra trong qua trinh boc hodc mé via moi &
cac mo than'.16 thién. Hién nay, dé tan thu than
sach tir dét da Ian than hau hét cac mo than déu
str dung bang tai rira. Thiét bi nay cé ciu tao don
gidn gon nhe; dé ché tao; chi phi sdn xuét thap,
cong nghe tuyén don gian... Nhung bang tai rira

-chi tuyén t6t than c& hat 3( 6)—35(50) mm va c6 chi

phi nuwéc dén.7 m*/tan [4].

Nhugc dlem cla day chuyén tuyen bang bang
tai riea: than cap hat -6 mm khéng dwoc tuyén nén
ching c6 chét lwgng rat thap va khé tiéu thy; do
phai dung nhiéu nwéc cho qua trinh tuyén nén sinh
ra nhleu bun than. Hau hét bun than va dat da 1an
than cap -6 mm dwoc db dong tai cac bai chira gay
& nhiém méi tredng va lang phi tai nguyén., mot
phan nhd duoc tron véi than chét lwong tét hon dé
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may tuyén n0| cot-dugc dung phé bién dé tuyen n0|
bun than cap -1 mm. Trong céc thiét bj tuyén ndi
cot dé tuyén ndi bun than thi thiét bi Jameson dwoc
danh gia 1a co nhiéu wu diém hon ca, né cé: nang
suét cao, chiém it dién tich nha xwdng, khéng co
may bom khi nén,... [9], [10].

2. Mau nghién c(ru va thiét bi thi nghiém

2.1. Mau nghién cteu

Mau nghién ctru la dat da Ian than ciia mé Khe
Sim, duoc Iay tai bai than cap cho bang tai rtra,
kh0| lwgng mau khoang 5 tan. Sau d6 van chuyén
vé Phong thi nghiém Tuyen khoang khu B trirong
Bai hoc Moé-Dia chét. IVIau dwoc gia cong, tron déu
g|an lwgc dé lay cac mau: phan tich ray; tich chim
n01 phan tich dd tro va mau thi nghiém. Tinh chét
mau nghién clru cho & cac Bang 1 va 2.

Béng 1. Thanh phén dé hat cia mau nghién ctu

tiéu thu. -

Theo cac nghién ctru [1], [2], [3], may lang PG
chuyén déng dic biét phu hcyp voi than cép hat
6+ 50(80) mm va chra nhiéu da. May lang i
chuyén dong cd chi phi nwéc khoang 0,5 m */tan va
nang suat cao hon so véi bang tai rira. Dé tuyén
than chét lucng thap cap hat 0+6 mm cé Ié phu
hop hon ca-la thiét bj tuyén tang soi [5] 6] [71,
thiét bi nay ¢6 ndng suat Ion va hiéu qua tuyén cao

'khl Ay ra than sach c6 chat lwgng thap. Hién nay,

Cép hat, mm v (%) A (%)
+50 34,25 76,24
1550 25,39 76,2
315 18,27 71,2
1+3 10,18 67
0,2+1 5,8 65,18
0,074+0,2 1,56 62,99
-0,074 4,55 79,51
Cong 100 73,67

: Bang 2. Thanh phan ty trong cac cap hat thudc than nguyén khai

"Cépty | Caphat1:3 mm Cép hat 3+15 mm Cép hat 15:50 mm Cép hat +50 mm
trong v, % A, % Y, % A, % v, % A, % v, % A, %
-1,6 21,1 9,01 16,7 12,09 9,61 12,74 9,8 8,75

1,6:2,0 | 5,78 49,27 7,93 50,22 9,3 49,16 10,89 61,22
+2,0 73,12 86,34 75,37 87,81 81,09 87.75 79,31 86,87
Cong 100 67,88 100 72,18 100 76,95 100 76,42
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Tl két qua phan tich tinh chat cia mau nhan thay:

»*Cap hat I6n +50 mm trong mau nghién ctru
c6 thu hoach 34,25 % va do tro trén 75 %, nén sé
dung phwong phap nhét tay dé tan thu than sach
doi voi cap hat nay:;

» Thu hoach mun cép -1 mm chiém khoang 12
%, chu yeu phéan bo vao cap hat +0,2 mm va -
0,074 mm. Than cap hat -0,074 mm co do tro rat
cao gan 80 %;

» Trong than cac cép hat +1 mm déu chira phan
lon cap ty trong +2,0 v&i thu hoach trén 70 % va do
tro trén 85 %; cAp ty trong -1,6 c6 thu hoach nam

trong khodng 9+21 % va d6 tro du6i 15 %; con cap
ty trong 1,6+2 chiém ty lé khong dang ké. Do d6 than
cac cap hat +1 mm déu thudc loai dé tuyén trong Iuc
khi Iy ra than sach c6 do tro 30+40 %.

2.2. Thiét bi nghién ciru

Nghién ctu dwoc thwc hién gian doan va lan
lrot trén tieng may tuyén. Than cap hat 3+15 mm
va 15+50 mm dwoc thi nghlem tuyén trén may Iang

lw@i chuyén dong than cép hat 1+3 mm tuyen:.

bang may tuyen tang tAng soi va than cap hat
-1 mm dworc tuyén bang may tuyen ndi Jameson.

b) c)

H.1. Anh céc thiét bj thi nghiém: a - May Iang lwoi chuyen déng;
b - Thiét bj tuyén tang séi; ¢ - May tuyén néi Jameson

3. Phwong phap nghién ctru va xiv ly sé ligu

Thi nghiém duoc thwe hién theo phuong phap
truyén thong, nghia 1a c¢b dinh cac théng so khac ngoai
théng s6 duoc khdo sat. Théng sb tbi wu cla thi
nghiém trwée dwoc st dung cho thi nghiém tiép theo.

Tai day, tap thé tac gia khong trinh bay sau vao
két qua nghién clru xac dinh cac thong sb cAu tao
va ché do cong nghé tdi wu khi tuyén dat da Ian
than bang may lang lwoi chuyen dong; may tuyén
tang soi va may tuyen ndi Jamegon Chung toi
mong mudn cung cap cho doc gia nhung thdng tin
co ban nhat trong nghién ctru ctia ching t6i vé kha
nang st dung day chuyen tuyén mang tinh tong
thé dé tuyén dat da Ian than. Qua lang kinh cla
cac nha chuyén mén va trong tdm thé chd dong,
ban doc sé tim dwoc day chuyén dat da Ian than
phU hop véi muc dich va yéu clu cta Mé. Do do,
trong bao céo nay ching t6i khdng cng bb hét két
qua thi nghiém ma chi cong bb két qua tuyén & gia
tri t6i wu. Doc gid c6 thé tham khao cac théng sb
thi nghiém diéu kién cta: may lang lwoi chuyen
dodng trong cac tai liéu [1], [2], [3]; may tuyén tang
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s6i trong cac tai lidu [5], [6] va may tuyén ndi
Jameson trong cac tai liéu [8], [9].

Cac san pham cua tirng thi nghre’m dugc sy |

khé, can xac dinh trong Iu’omg méau. LAy mau phan
tich d@&-tro. Hiéu qua tuyen cta may dwoc danh gig
théng qua cac théng sd sau: than sach cé d6 tro
(A) ndm trong khoang 30+40 %, dong thei co thu
hoach (y) va thyc thu (g) cao nhét. San: ‘phém da
thai cé dd tro trén 80 % dam bao yéu cau thai bo.

4. Két qua thi nghiém va ban luén

4.1.Thi nghiem tuyen cap hat 315 mm va
15-50 mm bang may ling Iwéi chuyen déng

Theo két qua phan tich thanh phan ty trong &
Bang 2, dat da Ian than cép hat 3+15 va 15+50 mm
clia md Khe Sim chia chi yéu cap ty trong +2,0
v6i thu hoach trén 75 % va do tro trén 85-%. Day 1a
didu kién rat thuan loi dé tuyén bang may l&ng lw i
chuyén dong. Tuy nhién, higu qua tuyen cua may
phu thudc kha nhiéu vao cAp hat dua tuyen ché do
cdng nghe tuyén cho cap hat I&n khac cap hat nho.
Két qua thi nghiém & ché do tor wu cho & Bang 3.
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Sau khi tuyén dat da 1an than cép hat 3+15 mm
va 15+50 mm b&ng may lang lwdi chuyén ddng co
mot s6 nhan xét sau:

> DAt da 1an than cép hat 3+15 va 15+50 mm
clia md Khe Sim sau khi tuyén bang may Iang i
chuyén déng & gia tri t6i wu da thu dwoc san pham
than-sach c6 do tro dwdi 35 % va san pham da thai
c6 do tro trén 80 %;

» Ché do cong nghé tuyen cho hai cap hat trén
khac'nhau chl yéu vé chiéu cao ngwo’ng tran, cap
hat 3+15 mm va 15:50 mm cé chiéu cao ngwo’ng
tran téi wu lan lwot la 28 va 72 mm. Do vay, dé thu
dwoc hiéu qua tuyén cao thi hai cap hat trén nén
tuyen riéng theo tlrng cap may, nhwng sé& lam tang
von dau tw va gia thanh tuyen

4.2. Thi nghtem tuyén cap hat 1-:3 mm bang
may tuyen tang s6i

Thiét bj tuydn tang soi dang RC (Reflux
classifier) thwo’ng dwoc str-dung dé tuyén than & ty
trong phan tuyén thap (1,45+1,7), khi .do chi phi
nwéc tao tang sbi thap va san pham than sach cé
chat lwgng tét hon. Nhwng ddi voi dat da 1an than
cép hat 1:3 mm cta mé Khe Sim phai tuyén & ty
trong cao, chung chtra trén 70 % cap ty trong +2,0
(Bang 2). Do vay chi phi nwéc tao tang sbi sé Ion

“hon va san pham than sach dé 1an cac hat da kich

thu’o’c nhé lam glam chét lwong san pham. Két qua
tuyén & ché do toi wu cho & Bang 3.

Twr két qua thi nghiém tuyén tang sOi c6 mot sb
nhan xet sau:

» Cac nghién ctru tuyén dat da 1an.than cap hat

1=3 mm cta md Khe Sim bang may tuyén tang soi
c6 quy luét tvong tw nhw trong cac nghién ctru [5],
[6]. Tuy nhién, do mé&u nghién ctru chiva trén 70 %
la cap ty trong +2, do do lwu lvgng tao tang so6i cao
hon so v&i cac nghién cteu trrrdc day (2,6 I/s so VO
2,2 /s);

> Do dat d4 1an than cap hat 1+-3 mm thudc loai
dé tuyén trong luc khi yéu clu thu dwoc sédn pham
than sach co6 dé tro dwdi 35 %, nén cac thi nghiém
tuyén tang sdi déu cho két qua tuyen kha quan.

4.3. Thl ngh.-em tuyén than cap 01 mm bang
may tuyen noi Jameson

Dét da |&n than cép hat -1 mm cua mo Khe Sim
chira gan mot nira la than cép hat -0,074 mm va
cép hat nay co do tro gan 80 %. Do vay, trong qua
trinh tuyén ndi cap hat -0,074 mm dé di vao san
pham bot lam gidm chét lwgng cua san pham than
sach Nhung voi thiét ké hién dai cia may tuyen
ndi cét Jameson va sl dung loai hén hop thubc
tuyén co tinh Iwa chon cao sé giai quyét van dé nay
mot cach don gian. D& cha dong ngudn thudc
tuyén va giam chi phl san xuat khi ap dung trong
thwe té. Cac tac gia da tién hanh nghién ctu, tw
pha ché hén ho’p thudc tuyén dé tim ra hdn hop
thudc tuyén ndi phu hop cho bun than mé Khe Sim.
Két qua tuyen ndi bun than bang may tuyen
Jameson béng hén hop thude tw pha che & ché do
t6i wu cho 0’ Bang 3. Két qua tuyen ndi cho thay:
bun than ndi tét véi hon hdp thuoc tw pha ché; cac
chi tiéu cdng nghé tuyen ndi bun than trén may
tuyén Jameson cho két qua t6t.

Bang 3. Téng hop két qua tuyén dat da 1an than cda mo‘Khe Sim

Dwa. vao ket qua nghién clru clia nhém tac gia
va ¢ac nghién clru truwdce day ching toi dé& xuét so
dd cong nghe tbng thé dé xd ly toan bd dat da 1an
than cac cap hat cho mé Khe Sim nhw hinh H.2.
Trong so do nay chon phuong an tuyén cap 6+50
mm bang may l&ng lui chuyen dong va cap 16
mm béng thiét bj tuyén tang 50| g|a| phap nay da
dwoc chirng minh trong thwc té & mé Tan Lap va
Ha Tu.

4.4. Dw todn kinh té

Thiétbi | Cép hat, Than sach Pa thai
tuyén mm Ye (%) (%) | A%) | €(%) | v (%) | (%) | A(%) | (%)
Nhat tay +50 9,8 3,36 8,75 13 90,2 30,89 83,77 21,25
May Iéng 15+35 14,02 3,56 32,12 9,68 85,98 21,83 82,04 15,71
. 3+15 20,59 3,76 34,03 8,85 79,41 14,51 81,8 9,42
Téng sOi 1+3 38 3,87 32,88 7,96 62 6,31 88,54 2,22
JJameson 0=1 27,02 3,22 31,83 7,52 72,98 8,69 85,24 4,39
Coéng 17,77 28,22 47,01 82,23 83,48 52,99

Muc tiéu 1a xay dwng, Iap dat va van hanh mét
day chuyén tuyen dat da Ian than nhadm thu hoi
than sach dat chét lwgng cam than 5A. Tir than
dau vao co dd tro 65+75 %, dw kién lay ra than
sach ¢6 do tro 30 %. So dd cong nghé tuyén nhuw
hinh H.2, liét ké va khai toan thiét bi trinh bay tai
Béang 4.

> Cong suat ché bién clia day chuyén khoang
50 tan/gid;

> Du kién ché do lam viéc cta day chuyén |a
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Dyt dd 1in than

Than sach

Pa thai

Than sach

H.2. So do kién nghi tuyén dat da Ian than ctia M6 Khe Sim: 1 - Séng rung ¢50 mm;'2 - Séng udt ¢6
mm; 3 - Sang khtr nwée khe Iurdi 0,5(1) mm; 4 - May lang Iwdi chuyén déng; 5 - May tuyén tang soi; 6 -
May tuyén néi Jameson, 7 - Bé lang da thai; 8 - Bé lang than sach; 9 - Bang tai nhét tay

20 gi/ngay va 20 ngay/thang hay 400 gi&/thang;

» Cong suat ché bién clia day chuyén theo than
nguyén khai la: 50 tAn/giox400 gid/thang=20.000
tan/thang;

» Murc thu hoach than sach du kién thap nhét 13
15 % trc la: 15 %=20000 t/thang=3000 t/thang;

> Cong suét dién 132 kW/h. Nhu,cau nwéc méi
20 m*/h hay 400 m*/ngay:

» Chi phi nhan céng dw kién 100 triéu d/thang;

» Chi phi dién 132 kWx400 giox2000 d/kWh
=105.600.000 d=105,6 triéu d/thang;

» Chi phi nwéc 400m’ngay=x20 ngayx2000 d
=16000000 d=16,0 triéu d/thang;

> Chi phi thubc tuyén: 8 tAn/gir=20 gierx20 ngayx
1,2 kg/tx50.000%kg=192.000.000=192 triéu d /thang;

» Chi phi may xuc 2 triéu d/ngay=x20 ngay=40
triéu d /thang.

> Dinh mrc siva chira thuwéng xuyén: 10.000 d/tan

m cONG NGHIEP MO. SO 2 - 2018

than cép liéu. Chi phi stra chiva thirong xuyén Ia;

10.000%20.000=200 triéu d /thang; .

» Téng chi phi (chwa khau hao): 100,0+105,6
+16,0+192+40+200=653,6 triéu g /thang.

» Néu tinh khau hao 02 ndm (24 thang) thi phi khau
hao 1 thang la: 4.592.000.000/24=191,3 triéu d /thang;

» Tong chi phi c6 khau hao |4 653,6+191,3=845
trigu 4 /thang; : ‘ i

» Gia thanh tuyén 1 tan than sach 1a::3000 tén
than sach/thang: 845/3000=0,28 triéu d /tan: Gia
trén khéng tinh gia mua dat da Ian than. '

5. Két luan - .

Dét d4 1&n than cla mé Khe Sim c6 dd tro ban du
x&p Xi 75 %, sau cac qua trinh: nhat tay; tuyén iang;
tuyén tAng sdi va tuydn ndi da thu duoc san pham
than sach ¢6 thu hoach, dé tro va thwe thu 1an lwot 1a:
17,77 %; 28,22 % va 47,01 %; codn s&n pham da thai
c6 d6 tro 83,48 %, A digu kién dé thai bo.
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Bang 4. Liét ké thiét bi va khai toan

g T N&ng suéat thiét | Cong suét Sé Gia d kién,
N Ten thiathl . tgios dien, kW lrong triéu déng
1. | B&ng tai vao bunke tiép nhan 50 11 1 200
2 ‘| Bun ke tiép nhan 50 1 100
3 | May cép liéu 50 2,5 1 100
4.¢| Sang rung 16 lwdi 50mm 50 7.5 1 250
5 |.Bang tai nhat tay 20 3 1 100
6 | Sang rung 16 lwdi 3 hodc 6 mm 40 7,5 1 250
7 | Sang rung 16 lwai 1 hodc 0,5 mm 15 7.5. 1 250
8 | Bun ke cép liéu may lang 30 1 50
9 | May cap liéu may lang 30 9 1 50
10 | May lang ) 20 10 1 250
11| Gau nang da 15 10 1 150
112 | Gau nang than 10 10 1 150
13 | GAu nang'cam 5 5 1 100
14 | Bang tai van chuyén.da thai may lang 15 3 1 60
15 | Thiing pha buin tuyén ndi 10 6 2 100
16 | May tuyén tang soi 10 2 1 200
17 | Thung bom tao tang s6i 1 50
18 | Bom tao tang sbi 10 1 50
19 | Bom bun 1&n tuyén ndi 10 20 2 200
20 | Thung khuay thubc 5 2 1 50
21 | May tuyén ndi cot 10 2. |* 300
22 | B& lang ngoai troi 2 400
23 | May bom nwéc vao may lang 5 1 1 10
24 | Thung nwéc tuan hoan 1 100
| | Cong 1-24 120 3520
[l | Dw phong (10 % cla I) 12 352
25 | Méng may+San cong tac+dwong 6ng 400
26 | Cap dién+Bang diéu khién 100
27 | Van tai+cong lap dat 20
28 | Chinh dinh+chay thir 200
Il | Céng 25-28 720 ,
Téng cong (I+11+111) 132 4592

bat da lan than cép hat 3(6)+50 mm clia mod
Khe Sim rat-phu hop dé tuyén bang may lang lwdi

chuyén dong, hon nira thiét bi nay da va dang

dwoc ap dung dé tuyén than chét lwong xau cua
m6 Ha Tu va Tan Lap. Do vay, phuong an s dung
thiét bi nay thay thé cho bang tai rira dang hoat
doéng tai mé rat kha thi.

May tuyén tang sbéi dang RC da dwoc nghién
clru tuyén than chét lwong xdu cép hat 06 mm
ctia mé Ha Tu & quy mé ban cbng nghiép, két qua
tuyén cho thay: tir than dau c6 do tro 45+50 % sau
khi tuyén cho phép thu dwogc than sach cé dd tro

duéi 30 % va da thai ¢ do tro trén 80 % [7]. Pat da
l&n than cép hat 1+3 mm cGa mé Khe Sim cé tinh
chét va két qua tuyén tuong tw nhuw ctia mé Ha Tu
nén kha nang ap dung thiét bj nay vao thuc té san
xuét rat ré rang.

Day chuyén tuyén trong lwc trong mdi trwong
nuwéce ludn san sinh ra mot lwong bun rat 1on. Dé
thu héi t6i da than sach, ting hiéu qua st dung
nwéc tuan hoan va chéng 6 nhiém méi trwéng, biin
than can dwoc thu hdi bidng phwong phap tuyén
ndi. Trudc kia tuyén néi bun than thudng duoc
thyc hién trong may tuyén néi co gi¢i dang ngén

CONG NGHIEP MO, 562 - 2018 [N
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may. Nhung ngay nay chung dan duwoc thay thé
bang’cac ."":,' uyen ndi cot kidu méi cé nang suét
va higu guz wyen cao hon. Theo cac nghién ciru
[9]. [10] v& k&t qua tuyén ndi bun than ctia md Khe
Sim thi may uyén cbét Jameson hoan toan co kha
nang 2p dung vao thuec té tuyén ndi bun than.O
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SUMMARY

This paper presents the results of coal

| processing for Khe Sim Coal Mine Enterprise

' by the combination methods using different

| equipments and machines: motion stabilizer,
| fluid bed roving equipment, flotation machine
. Jameson,.

. From coal ash approximately 75

i %, after reclamatlon clean coal has an ash
content of less than 30 % and waste rock
e than 80 %.

has an ash content of

1 Co kha nhleu phu’cyng tlen dé ]am giau,
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