KHOA HOC VA CONG NGHE MO

NGHIEN CUU AP DUNG SANG «“BANANAY"
BE NANG CAO HIEU QUA SANG TACH CAM KHO
O NHA MAY TUYEN THAN NAM CAU TRANG

VU TUAN LINH - Céng ty Tuyén than Hon Gai-Vinacomin
MAI VAN THINH - Vién KHCN Mé-Vinacomin

1. Mé& dau

Trong nha may tuyén than Nam Cau Trang noi
riéng va cac Nha may tuyén than trong mai truwdng
nwde ndi chung, hiéu qua lam viéc cla hé théng
sang tach cam khd trong than nguyén khai trwéc
khi tuyén cé anh huéng rat I6n dén néng suét, hiéu
qua lam viéc va chéat luong san phdm cia khau
tuyén va xt ly bun nwéc tiép theo.

Nha may tuyén than Nam Caéu Tréng thudc
Cong ty Tuyén than Hon Gai do hdng BMCH cla
Uc thiét ké, dwa vao st dung tlr nam 1996 véi
cong suat 2,0 triéu tAn/ndm, trong d6 hé thdng
sang tach cam kho duwoc thiét ké véi cong suét 450
tan/gio dé tach 50 % cam 0+6 mm ra khdi than
nguyén khai trwdc khi tuyén.

Coéng nghé sang tuyén theo thiét ké ban dau
gém céac khau chinh: sang khé than nguyén khai
tach mot phan than cdm 0+6 mm va tach cap hat
Ién +50 mm, tuyén cAp hat 0+50 mm béng may
l&ng, tuydn nang cao chat lwong than sach may
l&ng bang xoay I6¢ huyén phi va méang xodn. Xo ly
bun nwéc 0+1 mm béng xoay l6c phan cép, sang
khtr nwéde, may ly tam, bé cd dic cao tron.

Do san lwgng than nguyén khal cép vao nha
may tuyén than Nam CAau Trang ngdy mot ting cao
(san lwong 16N nhat da dat 3,2 triéu tAn/ndm gép
1,6 1&n so voi thiét ké) va tinh chat than nguyén
khai hién nay cé nhiéu thay déi so thiét ké ban dau
theo xu hwdng ngay cang xau di: ty 1é than cép hat
min -0,10 mm trong than nguyén khai Ién gap 2 lan
so voi thiét ké, do tro than nguyén khai ting gap
1,4 1&n, than nguyén khai chira nhiéu bun sét hon
so v&i thiét ké, ...

Céc yéu t6 thay dbi trén dan dén hé théng sang
tach cam khé cl lam viéc kém hiéu qud, hiéu suét
sang rat thap, dac biét khi than cap liéu c6 d6 dm
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cao hiéu suat sang cang giam, phai ting cd Iwoi
sang lén dén (20); 22 mm @& tach cam, gay mét
mét than cuc 5 va than cam tuyén chét lweng cao
vao than cam kho.

Hiéu suat sang thap ciing lam tang ty 1& than cép
hat min c6 trong than vao tuyén, dan dén tang ty 1&
ban sinh ra trong qua trinh tuyen rira, lam tang chi
phi xtr ly bun nude, lam gidm hiéu qua tuyén clia
may lang dong thoi lam cho khau bun nuéc bi quéa
tai gy anh huwéng xdu dén san xuét va moi truong.
Dé giadi quyét van dé trén, trong nam 2015-2016,

Céng ty Tuyén than Hon Gai-Vinacomin da phéi hop -

véi Vién Khoa hgoc Coéng Nghé Mo-Vinacomin
nghién cru ap dung thanh céng céng nghé sang
m&i kiéu "Banana" dé tach cam. kho tai Nha may
tuyén than Nam Cau Tréng.

Hé théng sang ma&i dwec xay dwng, hoan thanh

va dwa vao s dung tw thang 5 nam 2016 da nangl

cao nang suat va hiéu qua sang tach cam cap hat
min, nang cao tinh chd déng trong san xuét, cai
thién méi trwong nha may tuyén, nang cao hiéu
qua san xuét kinh doanh cho Céng ty Tuyén than
Hon Gai. Bai bao trinh bay két qua nghién ctu ap
dung thiét bi sang "Banana" dé& nang cao hiéu qua
sang tach cam khd tai Nha may tuyén than Nam
Cau Tréang, két qua dat duoc la co s& dé md rong
ap dung cho cac nha may sang tuyén than hién
nay va cac nha may sang tuyen than sé xay dwng
m&i cla Tap doan TKV nham nang cao-hiéu qua
san xuéat kinh doanh, dap tng yéu cau phat trién
bén virng cho cac don vi sang tuyén than.

2. Két qua ap dung thiét bj sang “Banana“ dé
nang cao hiéu qua sang tach cam khoé tai Nha
may tuyén than Nam Cau Trang

2.1. Giéi thiéu thiét bi sang "Banana”

> Thiét bi sang "Banana" con dwoc goi 1a sang
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"Qua chudi" hay sang "Pa géc déc" (multi-sloped
screen or banana screen) la loai thiét bj sang tién
tién, ndng suét Ién, hiéu suét cao. Lwdi sang duoc
thiét ké 1ap d&t véi nhidéu goéc déc khac nhau, ap
dung nguyén ly sang véat liéu I&p mdng, trong dé
cac hat vat liéu chuyén déng véi tbe do rat 16n trén
mét lwdi sang cé dd ddc khac nhau - 1am gia ting
nang suét va hiéu suét sang "Banana" so v&i cac
thiét bi sang théng thweng khéc.

>"Thiét bi sang "Banana" dung cho tach cam cé
nhiéu wu diém hon han so véi cac loai sang théng
thwéng: khac: ndng suét Ion, hiéu suét cao, co thé
sang hiéu quad ngay ca cac vat liéu kho sang (chira
ty 1& I&n vat liéu co kich thwéce lan can véi kich
thrére 16 Iwdi sang); cé thé sang tach cam hiéu qua
v&i than cap liéu c6 do &m Ién t&i 15 %. Thiét bi

sang "Banana" hién nay dwgc st dung rong rai tai
cac nwéc nhu Ue, Ba Lan, Trung Quéc, Nam Phi,...
dé tach cap hat min trong than nguyén khai.

» Cau truc sang qua chudi don gian gon nhe,
chiém it khong gian va dién tich 1&p d&t st dung.
Sang dwoc thiét ké ché tao theo coéng nghé hién
dai, két cAu chac chén, do bén cao. Lwdi sang
dwoc thiét ké gébm 3 ving cé kich thuwéce 16 wdi,
géc dbc khac nhau cé tac dung chéng tic sang,
tang nang suat va hiéu suat sang.

2.2. So d6 céng nghé hé thdng sang tdach
cdm khé hiénsnay ctia Nha mdy tuyén than Nam
Céu Trang

So dd céng nghé hé théng sang tach cam kho béng
thiét bj sang "Banana" hién nay clia nha may tuyén
than Nam Cau Trang duoc trinh bay & hinh H.1.

Than nguyén khai 050 mm
tir béng tai RC2
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H.1. So db céng nghé hé théng sang tach cam khé hién nay

Mb t& tém tat lwu trinh cdng nghé nhw sau: than
nguyén khai cap hat 0+50 mm tlr cum sang so' b,
duoc bang tai RC2 cap vao hé théng hop chia liéu,
vbun ke-may cap liéu, sau do cap vao sang "Banana’
dé tach cam khé. Khi cum sang "Banana" can dirng
dé bao dwdng, stra chira hodc giam tai, than nguyén
khai cap hat 0+50 mm duogc hop chia ligu cép vao
cum sang tach cam kho dw phong (cum sang "5 lwéi"
cli) dé sang tach cam. San pham than cam -6(8) mm
dwéi sang tach cam cia sang "Banana” va sang "5
Iréi" duoc béng tai RC3 van chuyén dén bang RC10
vao bun ke than cam khé 300 tan.

San ph&m than 6(8)+50 mm trén sang tach cam
ctia sang "Banana" va sang "5 lwéi" dwoc bang tai

"

RC4 chuyén dén bang RC5 db vao bun ke 150 tan
sau d6 dwoc bang RC6 cap vao may lang dé tuyén
nang cao chéat lwong.

2.3. Két qua d4nh gid hiéu qua lam viéc cua
thiét bi sang tich cdm "Banana”

a. Phwrong phap danh gia:

Hiéu qua lam viéc cla sang tach cam "Banana"
dwoc danh gia qua viéc ldy mau phan tich sang kho
xac dinh cac chi tiéu nang suét, hiéu suét sang va
murc d6 lan ban san phdm duoi c& trong san phadm
trén sang va san pham trén c& trong san pham duai
sang. Cac chi tiéu v& hiéu qua lam viéc cla sang
"Banana" cling dwgc so sanh voi cum sang "5 luéi”
khi danh gia trong cling diéu kién lam viéc. Hiéu suét
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sang dwec xac dinh theo cong thire:

~100xcx(b-a) (1)
ax(b-c)
Trong do: n - Hiéu suét sang, %; a - Ty 1& cép hat
dwdi c& trong cap liéu vao sang, %; b - Ty 1é cap
hat duwéi c& trong san pham trén sang, %; c- Ty &
cap hat dwéi c& trong san pham dudi sang, %.
Phwong phap thyc hién 1y mau danh gia:
chay riéng tleng cum sang "Banana" va cum
sang "5 lwgi" nhw khi nha may hoat déng binh
thworng dé lay mau danh gia vai didu kién cap
liéu nhw nhau: nang suét than nguyen khai cap
liéu vao sang (480+500) tan/gi¢r, dd 4m than cap
liéu 7+9 %, c& hat than cép liéu vao sang: 0+50
mm, than nguyén khai cap liéu Iay tlr cung mot
nguén than. Théng s6 ky thuat ciia cac sang tach
cam khi 1y mau danh gia:

> Sang "Banana". Dién tich lw@i: DxR=7,0x2,6=
=18,2m?. Kich thudc 16 Iuéi: 12 mm, 10 mm va 8 mm.
Géc nghleng mat sang 30 d, 18 dp va 6 do. Nang
Suat thiét ke 600 tan/gid. Cong suét dong co 2x18,5
kW. Tan sé rung: 850+950 Ian!phut Bién dd: 6+8 mm.

» Cum sang "5 Iwéi" gom 2 sang 812A va 820A.
Méi sang cé kich thwéc bao DxRxh =2470x2220x
x2060 mm, dong co 2x3,1 Kw, gébm 3 tang luwér,
tang trén lwéi 50 mm, tang gitra ludi 27 mm, tang
dwéi cung lwéi 12 mm va 8 mm. Mbi tang gom 2’
lwéi kich thuwdc 990x1350 mm. Céng suat cum
sang "5 lwGi" theo thiét ké 1a 450 tan/gio.

b. Két qua danh gid

Két qua trung binh 1y mau phan thh sang kho
xac dinh thanh phan dé hat cla than cép liéu, san
phadm trén sang, san phdm duei sang cla sang
"Banana" va cum sang "5 lw&i" khi hoat déng trong
cling diéu kién duoc trinh bay trong Bang 1.

Bang 1. Két quéa trung binh xéc dinh thanh phan do hat cda than cap liéu,san pham trén sang, san
pham duwoi sang clia sang "Banana” va cum sang "5 lwdi"

T két qua phén tich xac dinh thanh phan do
hat than cap liéu, san pham trén sang, san pham
dwéi sang, xac dinh dwoc hiéu suat sang cla twng
cum sang dbi véi cac c& hat khac nhau. Két qua
trung binh xac dinh hiéu suét sang theo cac c& hat
khac nhau cla cac cum sang "Banana" va cum
sang "5 lw6i" dugc trinh bay trong Bang 2. Do thi
biéu di&n méi quan hé gitra hiéu suét sang va c&
hat sang clGa cac cum sang "Banana" va cum sang
"5 luwgi" dwoce trinh bay tbng thé trong hinh H.2.

2.4. Nhdn xét
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Cép T¥ 1& thu hoach cac cap hat (%)
Ne | hat,d Than c&p Sang Banana Cum sang "5 lwoi"
(mm) lidu San pham San pham San pham | San pham
j trén sang dudi sang trén sang | dwoi sang
1 +35 6,10 24,49 0,00 6,42 0,00
2 15+35, 11,76 39,71 0,00 12,38 0,00
3 12+15 3,04 8,76 1,98 3,20 0,00
4 10+12 4,89 572 2,10 4,82 11,10
5 8+10 4,68 4,74 2,81 4,61 11,05
6 6+8 7,19 4,68 7,56 7,09 10,33
7 1+6 20,30 3,97 28,34 20,02 23,02
8 0+1 42,04 7,93 57,21 41,46 44,50
9 Céng 100,00 100,00 100,00 100,00 100,00
10 0+15 82,14 35,80 ~100,00 81,20 100,00
11 0+12 79,10 27,04 98,02 78,00 100,00
12 0+10 74,22 21,32 95,92 73,19 88,90
13 0+8 69,54 16,58 93,11 68,57 77,85
14 0+6 62,34 11,90 85,55 61,48 67,52
15 0+1 42,04 £ 7,93 57,21 41,46 44 50

» Voicung diéu kién cép ligu, hiéu sudt sang
"Banana" luén cao hon hiéu suat cum sang. "5
lwgi". Nguyén nhan dan dén hiéu suat cum sang
"Banana" cao hon so v&i cum sang "5 ludi"do
sang "Banana" dugc thiét ké ché tao va hoat
doéng theo nguyén ly tién tién hon, hon niva tdng
dren tich lam viéc coa lwdi sang "Banana" (18,85

m?) 1&n gap 3,5 lan so véi dién tich lam viéc
(lwdi tang dwéi cang) cla cum sang "5 lwgi"
(5,35 m?).

> Hiéu suét sang tach cam cép hat (0+6) mm
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clia sang "Banana" dat gan 94 %, cao gap 6 lan so
vei sang "5 lwdi" chi dat gan 15,4 %.

Bang 2. Két qua trung binh xac dinh hiéu suéat
sang cua cum sang "Banana" va cum sang "5 lwéi"

1+ | Hiéu suat sang ctia | Hiéu suat sang
Co hat \ 5 .-
cum sang clia cum sang "5
(mm) "B i Lan
. anana lwéi
15 87,88 6,09
12 90,89 6,32
10 91,64 7,85
8 92,65 11,58
6 93,98 15,42
1 94,19 20,20
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H.2. D6 thj biéu dién mdi quanhé gitra
hiéu suéat séng va cé hat sang

> Ty 1& cip hat min -6 mm con l&n trong san
pham trén sang clia sang "Banana" 1a 11,90 % nhd
hon 5,17 14n so v&i cla sang "5 lwéi" (ty 1& 61,48
%). Ty 1& cAp hat +6 mm con 1an trong san pham
dw¢i sang cua sang "Banana" |a 14,45 %, nhoé hon
2,25 |an so v&i clia sang "5 lwdi" (ty 1& 32,48 %).
Nhw vay st dung sang "Banana" dé tach cam sé
co ty 1& cap hat min trong than cép vao may lang
nhé hon so véi sang "5 lwdi”, ty 1€ bun sinh ra sau
fuyén nhd hon so vdi sang "5 lwdi" va ty 1& than
cuc +6 mm sau tuyén thu héi dwge sé Ién hon so
voi sang "5 dwdi".
= » Khi kich thwoc 16 Iwdi sang dwgc gitk nguyén
thi hiéu suat sang dbi voi c& hat cang nho sé co
gia tri cang Ién vi cac hat cang nho sé& cang dé lot
qua lwdi sang hon so v6i cac hat Ion c6 kich thuwdc
[an can véi kich thudc 16 lwéi. Diéu nay cilng
twong dwong voi khi kich thwdc hat can sang
dwoc gitr nguyén, néu dung 16 ludi sang cang Ién
d& sang sé co6 hiéu suét sang cang cao.

3. Két luan

» Thiét bi sang "Banana" |a loai thiét bi sang

tién tién, dwoc thiét ké ché tao theo cdng nghé
hién dai, c6 ndng suét, hiéu suat cao hon so V&
sang "5 lwdi" va céc thiét bi sang théng thudng
khac. K&t qua khao sat 1y mau danh gia thuc té
tai Nha may tuyén than Nam C&u Tréng cho thay
hiéu suéat sang tdch cam cép hat (0+6) mm cla
sang "Banana" rat cao, dat gan 94 %, |&n gap 6
l&n so v&i sang "5 lwdi". Ty 1é cip hat min -6 mm
con 1an trong sd&n pham trén sang va ty 1& cép
hat I&n +6 mm con |&n trong san pham dudi
sang cla sang "Banana" lan luwot 1a 11,90 % va
14,45 % thép_ hon rat nhidu so voi sang "5 lwéi",
nhw vay khi ap dung sang "Banana" dé tach cam
s& ¢6 ty 1& bun sinh ra sau tuyén nhd hon so véi
sang "5 lwéi" va ty 1é than cuc +6 mm sau tuyén
thu hdi dwoc I&n hon so véi sang "5 luéi".

» Nang lwc cla sang "Banana da Iap dat hoan
toan dap rng dwoc yéu cau vé nang suat va ty 1é
tach cam kho trong than nguyén khai cia Nha may
tuyén than Nam Cau Tréng hién nay.

> Viéc ap dung thiét bi sang "Banana" dé tach cam
kho tai Nha may tuyén than Nam Céu Tréng da dem lai
cac két qua: nang cao nang suat va hiéu qua sang tach
cam cap hat min trong than nguyén khai, glam ty 1& cap
hat min trong than cip vao may Iang glam ty 1€ bun
sinh ra trong qua frinh tuyén rira, gidam tai va gidm chi
phi cho hé thdng tuyén ndi va x& ly bun nuéce, nang
cao ty |& thu héi than cuc 5 do gidm duoc ty 1& c& hat
I&n +6 mm trong than cam khd nhuwng van dam bao ty
& tach cam khé theo quy dinh, néng cao tinh chd dong
trong san xuét, ndng cao nang suat va hiéu qua san
xuét kinh doanh cho Céng ty tuyén than Hon Gai, cai
thién méi trwdng nha may tuyén,

Két qua dat dwoc cla viéc ap dung thiét bi
sang "Banana" dé nang cao hiéu qua sang tach
cam kho tai Nha may tuyen than Nam Cau Tréng
la co s& d& mé réng ap dung cho cac don vi
sang tuyén than hién nay va cac nha may sang
tuyén than s& xay dwng moi cia Tap doan TKV
nhw Nha may tuyén than Cira Ong, Nha may
tuyén than Vang Danh, Nha may sang tuyén
than Khe Cham.O
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phap x& Iy phii hop. Cac yéu td khac ciing can
xem xét ky khi lya chon giai phap khai thac cho
diéu kién cu thé, dam bao an toan va hiéu qua
cho qua trinh khai thac.

D&i véi cac mé hdm 16 thudc TKV hién nay can
tiép tuc nghién ctru sau vé vung ap lyc twa trong
diéu kién dia chat Ky thuat md cu.thé cla trng khu
viec mé dé da didu kién khai quat hoa diéu kién
chong gilr cac dwong 16 va tiéu chuan hoa céac hd
chiéu chéng gitr 15.

Dai véi tinh hinh hién nay v&i muc tiéu gidm ton
that tai nguy&n can xem xét kha nang quy hoach lai
trinh tw khai thac; thay déi phwong phap chuén bj
va bb tri hop ly mang dwong 10 chuén bj; cac dang
chéng thich hop treng viing ap lyc twa, dac biét
c6ng tac trién khai sau rong vé cong nghe chong lo}
tién tién, da dang hoa cac loai vi neo chdng &n dinh
theo cac hd chiéu mau phu hop trinh & cdng nghé
hién-nay.CJ
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SUMMARY

The paper presents the results of |
. research on the application of exploitation |
technology to sparge resources in some
| underground mines in Quang Ninh province.
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SUMMARY

| This paper presents the results‘from the |

. application of banana-screen to increase the |
. efficiency in fine-coal removal screening |
| system at Nam Cau Tréng coal preparation |
. plant. The obtained-results is the basis for |
. broaden applying on other current coal |
preparation plants as well as upcoming coal |

. preparation plants of VINACOMIN. '
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