KHOA HOC VA CONG NGHE MO

NGHIEN CUU CONG NGHE VA CHE TAO
THIET BI TUYEN THAN HUYEN PHU O VIET NAM

CAO NGOC DAU, NGUYEN ANH

Vién Co khi Ning Iwong va Mé-Vinacomin:

1. Khai quat vé céng nghé va &ng dung
tuyén than huyén phu

Tuyén than trong méi trwéng huyén phi (goi tit
la tuyén than huyén phl) v& ban chét thudc cac
qué trinh tuyén trong lwc trong méi trwéng 16ng.
Mbi tredng 16ng & day bao gbm nwéc (H.0), cac
dung dich nang va huyén pha. Huyén phu thuwong
gap 1a hén hgp nwéc voi cac hat min khoang ehét,
lo Ithng dwéi dang huyén phu. Nguyén ly tuyén
huyén phu la: Huyén phu tao ra méi trwéng nang;
& d6 nhirng khoang vat co ty trong nhd hon ty
trong huyén phu sé ndi 1&én, trong khi nhirng
khoang vat co6 ty trong I&n hon ty trong huyén phu
sé€ chim xuong Khoang vat co ich trwde khi tuyen
phai dwoc giai phdng khoi lién két v&i cac tap chat
nhé nghlen dap t¢i nhivng cap hat phu hop.

Tuyen huyen phu ¢é vj tri hang dau trong tuyen
than, nhat |a déi v&i cac loai than kho tuyén. Huyen
phu manhetit dwgec dung phé bién, trén co s&
nhirng dac tinh sau:

» Than cbé kh0| lwgng riéng trong khoang
1.300+1.900 kg/m?;

» Pa tap co kh0| lwong riéng trong khoang
2.600+3.000 kg/m?;

» Nuwdc (HZO) c6 khéi lwong riéng 12 998,23 kg/m®
& 293 K (20 °C), trong khi manhetlt (FeO.Fe;0;) co
khéi lwong riéng ~5.000 kg/m®. Hugen phu duoc
tao ra b&i cac hat min manhetit, trén déu va & trang
thai lo Iung trong nwoc, co khéi lwong riéng téi da
2.500 kg/m

Néng do va c& hat manhetit dwoc Iwa chon dé
huy&n phi ¢é tinh nang thich hop, bao dam murc
dd chia tach t6i wu, tuy thudc vao ching loai thiét
bi, chat lwgng than dau vao-dau ra va mic do chap
nhan tén that. Huyén phu cé thé dwoc tai sinh sau
tuyén bang két hop sang, rtra, lang loc va déc biét
la béng tuyén ttr. Tiéu hao manhetit phy thudc vao
chét lvong than va manhetit, ching loai va quy mé
may tuyén va phuong phap tai sinh manhetit.
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H.1. So' dé nguyén Iy chia tach bang .-
bé huyén pha (a) va chia tach ly tam (b)

Céc thiét bi tuyén huyén phu rét da dang, c6.thé
duoc phan loai theo nhiéu tiéu chi khac nhau. Theo
nguyén ly hoat déng, chﬂng dwoc phan thanh nhém
cac may tuydn huyén phu bé (chla tach trong lwe don
thuén) va nhém cac may tuyen huyén phu by tam (két
hop (ng dung lwc ly tam). O’ may tuyén huyen phu
bé, than va da tap dwoc chia tach trong mot thé tich
(bé&) da lén, chira mét lweng huyén phu véi ty trong
can thiét. Cac may tuyén huyén phl bé dwoc dung
phd bién 1a loai hinh non, tang trong va banh xe
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(nghiéng va dirng). May tuyén huyén phu ly tdm hoat
dong theo nguyén ly két hop trong Iee voi Iwee ly tam
trong mai trwdng huyén phu dé gia tang hiéu suat va
téc dd chia tach (H 1). Cac xoay l6c huyén phu
(cyclone) la-loai pho bién nhét clia nhém nay.

Cong nghé tuyén huyen phu da du’crc (rng dung
thwo’ng mai tlr glwa thé ky XX va hién cé vai tro
chdi yéu trong tuyén than trén thé gidi. Trung Québc,
My, An Do, Australia, Indonesia, CHLB Nga, Nam
Phi, CHLB Blrc, Ba Lan, Kazakhstan la nhirng
nwdc ¢o san lwong than hang dau, gop phan chi
yéu vao-tdng san llrgng than cla Thé gidi (~6,9 ty
t/n ndm 2016 - than va linhit) [4]. Tai cac nwéc nay,
sén lugng. than tuyén huyén ph chiém ~50 % so
vé&i 20 % tuyén Iéng, 15 % tuyén ndi. &' Nam Phi, ty
[} tuyen than huyen phu tham chi dat trén 80 %.

Cac may tuyén bé nhu loai banh xe, tang trong,
ngay cang dwoc ding phd bién hon déi voi than cap
hat t&i 250 mm, tham chi lén hon. Cac xody léc
huy&n phu thuiyng duoc ding cho cap hat < 25+40
mm:.t&i 0,5 mm, tham chi nhé hon.

DRA Mafube Plant —first SA use of 1150mm Cyclones

H.2. Xoay Iéc huyén phu D=1,150 mm duoc
ding dé tuyén than cac cap hat min tai nha may
DRA Mafube Nam Phi

‘Dac biét, xody l6¢c huyén phu dudng kinh |&n
(LACODEMS), dwgc phat trién & Anh, sau do
dwoc trng dung & Nam Phi, co thé ddng thoi xi ly
cap hat nhé va ca cép hat I6n téi 120 mm. Cac
nghién clru tuyen than cap hat -0,5 (0,25+1) mm
bang xody l6c huyén phu da dwoc thyc hién &
Nam Phi (FRI) ngay tir 1949, cho hiéu qua phéan
tach rat tét. Nhivng nghién clru va (rng dung twong
tw clng da dwoc thye hién & Bi (1957, 1965) Nam
Phi, My (1970), Australia (1990) va gan day &
Trung Quéc. Mac du co nhirng han ché (tiu hao
manhetit I&n, khé khéng ché ty trong huyén phu,
hiéu qua chia tach chwa cao, kho dat dd tro
thap,...), cac xoay léc huyén phu van 1a phuong
tién hiéu qua nhat dé x Iy cac loai than hat min

kho tuyén. Nhidu loai may tuyén huyén phu throng
mai nhw CK, WEMCO, NORWALT, DANIELS,
DREW-BOY, DISA, TESKA, LEEBAR, BARVOYS,
DWP, LACODEMS, VORSYL,... da duoc st dung pho
bién, thay thé hoac két hop véi cac may lang [1]+[5].

2. Ung dung céng nghé va tw lwc ché tao
thiét bj tuyén than huyén phu & Viét Nam

2.1. Ung dung céng nghé tuyén than huyén
phu trong san xuét

San lwgng than thwong pham cla Viét Nam dat
cao nhét 46, 16ﬁ'|eu tAn/ndm vao ndm 2011 va hién
& murc khodng trén 35 triéu tan/nam (2016) Phén
Ién than nguyén khai déu phai qua tuyén dé nang
cao chat lwgng va gia tri. Cong nghe tuyén than
huyén phu bat ddu dwoc tng dung & Viét Nam
ngay tir nhitng n&m 70 cla Thé ky trudc. Cu thé
nhw sau [6]:

Tai Nha may tuyen than Hon Gai (hoat dong tw
1996, hién cong suét ~3 tr.t/n), xoay I6c huyén phu
manhetit dwgc trng dung nham nang cao chét
lwong than sau may l&ng, luc dau véi cap hat 1+6
mm, hién t&i 1+50 mm, cho hiéu suét tuyén cao.

Tai Nha may tuyén than Clra Ong | (hoat dong
tlr 1924, hién cong suét trén 3,8 tr.t/n), xoay loc
huyén phii duoc (rng dung tlr 2010, cho hiéu suét
tuyén t6t, nang cao chéat lwong than cuc 15+50 mm.

Tai Nha may tuyén than Ctra Ong Il (hoat
dong tir 1980, hién cong suét téi 6,3 tr.t/n), s
dung may tuyén huyén phu bé DISA (do Ba Lan
ché tao) x&r ly than cap +20 mm. Nam 1990, hé
théng DISA dwoc thay thé, cadi tao bdng may
lAng thanh tuy&n khéng phan cép 0+100 mm va
bd sung xoay l6c huyén phi manhetit dé& tuyén
lai than sach may lang (cuc 6+35 mm va cam
1+6 mm), clng v&i hé théng tuyén mang xoén
bun than cép hat 0,1+1 mm. Nam 2001, tang
cuwong hé thong xoay léc huyén phu dé nang cao
hiéu suat tuyén.

H.3. Két cdu may tuyén DISA: 1 (a) va DISA 2
(b) ctia Ba Lan Cira vao; 2 - Cira ra sén pham
nhe; 3 - Thung may; 4 - Banh xe; 5 - B§ truyén
dong ; 6 - Phéu thu sén pham nang
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Tai Nha may sang tuyén than Vang Danh 1
(hoat dong tir 1972, hién céng suét ~ 2,0 tr.t/n), da
dat 2 may tuyen huyén phu banh xe dirng CKB-20
(Llen X6) dé xtr ly cap hat 18+200 mm. Nam 2005,
bo sung xoday l6c huyén phi D=700 mm d& xc ly
cap hat 10+50 mm sau CKB-20.

H.4. May CKB da dwoc sty dung ¢ Lién X0, & Viét
Nam va mot s6 nwée khéc tir hon niva thé ky-nay

Tai nha may tuyén than céng ty PT.Vietmindo
Energltama Indonesia (Quang Nlnh) dung may
tuyén huyén phu banh xe nghiéng dé& xcr ly than cap

hat 25+100 mm, xoay lbc huy&n phu xtr ly cap hat
1+25 mm va xoay lbc két hop mang xoan huyén
phu xtr Iy cap hat 0+1 mm.

Tuyén than bang huyén phu ty sinh & Viét Nam
da dwoc Vién Khoa hgc Céng nghé Mé-TKV thyc
hién trong Dé tai “Nghién ctru cdng nghé thu hdi
than tr b& sang cho cac mé than ving Quang
Ninh” (2002-2004) va Dy an “Xay dwng va hoan
thién cdng nghé tuyén than bang huyén phu ty sinh
cho cac mé than ving Quéang Ninh” (2006-2008).
Cong nghé nay da dwoc chuyén giao cho nhiéu mé
nhw Coc Sau, Nai Béo, Péo Nai, Quang Hanh, Ha
Lam.,... v&i modul cong suét 250.000+650.000 t/n.

2.2. T Ire ché tao thiét bi tuyén than huyén pha

Tl cubi thap ky 1990, Vién Co khi Nang
lwong va M6 da thiét ké va ché tao mot sé bod
phan chd yéu cia may CKB-20 nhw banh xe
thai, bo truyén dong,... cho Nha may Sang tuyén
than Vang Danh 1. Vién ciing da thiét ké va ché
tao xoay 16¢ huyen phu D=500 mm, duvgc dua
vao san xudt & mot sé nha may tuyen Vién
Khoa hoc Céng nghé Ma-TKV da thiét ké va ché
tao thanh céng may tuyén huyen phu kiéu tang
trong dé phue vu cho Dy an “Xay dwng va hoan
thién cong nghé tuyén than bang huyén phi tw
sinh cho cac md than ving Quang Ninh”.

Bang 1. Béc tinh ky thuat cla cac may duoc ché tao [6]

n oz .| May mau May dwoc ché tao -
i Thong s Ponvi | eKB20 [MTHP-20 MTHP-16
1| Bé rong thung tuyén (dong SP ndi) mm 2.000 2.000 1.600
2 | Né&ng suét (than vao, 15 - 200 mm) tan/gior 190+240 190+240 150+180
3 | Banh xe dirng ( gudng tai da ) Chiéc 1 1 1
Buwéng kinh ngoai mm 3.860 3.860 3.460
Rong (trong) mm 1.200 1.200 1.200
S6 gau tai Gau =8 8 8
Téc d6 quay v/ph 2 2 2%
4 | B6 dan dong banh xe dirng Bo 1 2 2
Hop giam toc Hop 1 2 2
Boéng co dién kW 1x15 2x7,5 2x5,5
5 | B& gat than Bo 1 1 1
BPuwéng kinh banh gat mm 1.200 1.200. 1.200
Bé réng banh gat mm 1.968 1.968 1.530
Tbc do quay v/ph 13,5 13,5 13,5
Pbng co dién kw 1x2,2 1x2,2 12,2
6 | Kich thwéc bao ( DxRxC) m ~5x5x4,5 | ~ 5x5x4,5 ~4 ,8x4,2x3,6
7 | Khéi lwong toan may kg 16.000 17.277 16.290

Ni&m 2016-2017, trong khuén khdé Dw &n
KH&CN cép Nha nudc “Nghién clru cong nghé,
thiét ké va ché tao mdt sé thiét bi chinh cho Nha
may sang tuyén than Vang Danh 2 céng suét 2
triéu tAn/nam”, Vién Co khi Nang lwong va Mé da
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thuc hién D& tai “Nghién ctru thiét ké va ché tao
may tuyén huyén phu banh xe ding cho Nha may
sang tuyén than Vang Danh 2” gém 2 may MTHP-
20 va MTHP-16 (twong dwong CKB-20 va CKB-16
cla Lién Xo). Cac may nay da dwoc ché tao tai
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nha may Ché tao may mé thudc Vién Co khi Nang
lvong, két hop véi Cong ty Mai triwong Coéng nghg,
Cong ty Co khi Viét-Han, Céng ty Co dién Dai
Dwong va Coéng ty May dién Viét- Hung Qua trinh
ché tao d3 ng dung cdng nghe tién tién hién co
trong nwéc voi sy trer gitp clla may CNC. Cac may

da dwoc lap dat ddng bo voi toan bd day chuyén
san xuat cGa nha may Tuyen Vang Danh 2 (Bang
1, H.5). Trong 6 thang dau ndm 2017, cac may da
chay ther c6 tai lién dong vGi toan bd day chuyén
san xuat, gbm 4 dot véi tdng lwong mau Ia 51.000
than |4y tr md Vang Danh (Bang 2, Bang 3).

H.5. May MTHP-20 do IEMM thiét ké va ché tao,
dwoc Iap dat tai Nha may Tuyén than Vang Danh 2

‘ Béang 2. Than nguyén liéu (lo giéng Canh Ga, Vang Danh) [1]

[C2p hat (mm) +100 | 50+100, | 35+50 | 15+35.] 6:15 | 3+6 01 | Téng
Ty phan ( %) 1159 | 1292 | 922 1385 | 11.44 | 12.04 |7 17.9 | 100
Do tro A ( %) 40.63 42.98 39.54 38.49 35.73 25.34 28.46 | 34.43

Béng 3. Céc dot chay thir va do tro A, cua sdn phdm -

TT | Cac dot chay thir 1 | 2 | 3 4 Yéu cau

1 | S gio chay co tai 88 61

2 | Lvong than vao (tan) 33.565 17.473

3 [ Do tro AcSP ( %)
Than sach 6,95+9,36 6,98+9,26 7,80+9,92 6,19+7,98 1+10
Than trung gian 27,78+32,18 | 27,70+43,31 | 32,26+39,66 | 31,04+40,84 ~31
Da thai 77,52+82,34 | 76,78+82,69 | 78,34+80,27 | 79,90+82,21 277

Chat lwong cla cac may da dwoc qua trinh
chay th& minh chirng nhw sau:

» Nang suét may dat 95+98 % (mac di do &m
than ddu vao>12 %, cao hon quy dinh do bj anh
hwéng mwa);

> D0 tro A clia sén pham tuyén dat yéu ciu
(Bang 3);

» Trong qua trinh chay thi khéng cé hién
twong rung l&c, dirng banh xe va nhwng d4u hiéu
banh xe bi qua tai, “van vo dd” (vén 1a nhirng
nhwge diém cla may mau CKB-20 tai nha may
Vang Danh 1) Viéc thay thé thép thwong bang
thep khoéng gi SUS 304 khéng bl nhiém tir dé ché
tao thung tuyén, banh xe va gau tai da lam tang
tinh -chdng mai mon clha thiét bj, khic phuc

manhetit bam dinh;

> Mot s ton tai: ty 1& than cuc dwéi c& con cao
(khdng phai I6i may tuyén ma do giai phap van
chuyén chua thuc sw hop ly lam than bi v& vun)
mirc d6 tach dam gb chua that tét, béi ty trong clia
gd dam bj thay ddi do thoi gian ngam nuéc.

Nhw vay, tinh néng cong nghé clia cac may duoc
ché tao hoan toan co thé dap ung yéu cau day
chuyen san xuét theo thiét ké: tuyén than cp 15-200
mm b&ng MTHP-20 de loai da trwdc, sau d6 qua
sang tach huyén phu, réi qua MTHP-16, cho 2 san
pham la than sach va trung gian. Than trung gian dé
cap cho nhiét dién. Than sach dwoc tach, rira huyén
phu va qua sang phéan loai ra cac san pham cam
tuyén, than cuc 1a, 2a, cuc 4a, va cuc 5.
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C6 thé khéng dinh:

»-Nganh tuyén than Viét Nam da c6 bé day
nhiéu chuc ndm van hanh va lam chi céng nghe
tuyen huyén phu, két hop st dung may tuyen
huyén phu banh xe véi xody 16¢ huyen phu, va gan
day bwée dau l1am cha ~cong nghe tuyén than bang
huyen phu tw sinh, két hep st dung may tuyén
huyen phu tang tréng voi xoay léc huyen phu, gop
phan khéng nhé vao viéc gia tang san lwong va
chét lwvgng, ha gia thanh san pham, tan thu tai
nguyén va bao vé moi treong;

» Tw Iwc ché tao cac thiét bi tuydn than huyén
phu thay thé thiét bj nhap ngoai la mét hwdong di
dang dén dé phat trién bén virng cong nghé tuyen
than huyén pht & Viét Nam. Nganh co khi mé néi
chung va Vién Co khi Nang lwong va Mé da co
nang lwe va kinh nghiém thyc té dé thiét ké va ché
tao cac may tuyén huyén ph, trwéc hét 1a cac
xoay léc huyén phu, may tuyén huyén pht banh xe
va mét sO may khac nhuv loc chéan khdng, may
tuyen ttr, thiét bi van chuyén,.. Thuc té cho théy,
chét lwgng thiét bi dap tng yéu ciu san xuét va gia
thanh thudng thdp hon so véi nhap ngoai. -~

“3. Pinh hwéng phat trién

Quyét dinh sb 403!QD-'ITg cla Tha twong Chinh
phti “Phé duyét dleu chinh ) quy hoach phat trién nganh
than dén 2020, ¢ xét tridn vong dén nam 2030" da
dinh hwéng san lwgng than thwong pham ”Khoang
47+50 triéu tn/ nam vao 2020; 51+54 triéu tAn/n ndm
vao 2025 va 55+57 triéu tn/ ndm vao 2030” Theo
dinh hu’GnQ do, TKV sé duy tri va nang cap cac nha
may tuyen than trung tdm va cac xwéng, cum sang
hién c6 & cac md, dau tw thém cac nha may tuyén
than mé&i cong suét lon, cong nghé tién tién. Nhw vay,
cong tac tuyen than sé tiép tuc dwoc tap trung cho ba
vung c6 san lugng 16n 1a Cam Pha, Hon Gai va Uang
Bi. Tuyén huyen phil v&i céc loai thiét bi da duoc trai

nghlem va ché tao thanh cong & trong nwoc chac . |

chan tlep tuc dong vai trd quan trong, gép phan khong
nhd cai thién cong nghé hién cé va bao dam hiéu qua
dau tw méi trong nganh than. Sw két. hop nhiéu cip
tuyen va nhiéu loai cong nghé tuyer?”trong mot day
chuyén, vé&i vai trd nong cbt 1a tuyén huyen phtl, nham
khai thac tdi da wu thé cla tirng loai thiét bj khi xt Iy
tirng déi tweng than ciing la mét hudng da duoc tréi
nghiém va can tiép tuc phat huy, dac biét dbi véi cac
loai than phirc tap va khé tuyen Tw lwe va nang cao
chét lwgng ché tao cac thiét b tuyen huyén phu sé& 1a
mét bdo da&m cho sy phat trién bén virng clia cong
nghé nay & trong nuec, Mét khac, Nganh than can
dat hang va tao dau ra ti da cho cac thiét bi ndi. Tim
kiém kha nang xuét khau trong khu vure cling 1a mot
cach dé phat huy nang lic thye té nay ciia Nganh Co
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khi mé Viét Nam [6].0
TAI LIEU THAM KHAO

1. B.M. AspoxuH. OcHoBbl o6oraleHus
nonesHbix NCKOMMNAEMbIX. WM3pgatenscTBO
Mockosckoro [ocynapCTBEHHOrO YHMBEpCUTETA.
Mockea. 2006.

2. Coal beneficiation. http://wiredspace.wits.ac.
za/bitstream/handle/10539/7060/EL?sequence=7.

3. Dense Media Separation:

Process Engineer. Monday. 15 December 2014.

4. Global Energy Statistical Yearbook. 2017.

5. G.J. de Korte. Literature review of dense-medium
beneficiation of fine coal. CoalTech June 2012.

6. Vién Co khi Nang Iwong va Mo ( IEMM) Pé
tai “Nghlen clru thiét ké va ché tao may tuyen
huyén pht banh xe dirng cho Nha may Sang tuyén
than Vang Danh 2”. Chuyén dé sé 1, 2, 4.

Ngay nhén bai: 12/06/2017

Ngay giei phan bién: 15/08/2017

Ngay nhan phan bién: 18/09/2017

Ngay chap nhan ding bai: 15/10/2017

Tir khoa: may tuyén huyén phi banh xe dirng,
MTHP-20, MTHP-16, Nha may tuyén than Vang
Danh 2, Vién Co khi Nang lwong va M6 -

SUMMARY

The dense medium beneficiation playing

. a key role in coal dressing industry has been |

| commercially applied in the world since the §

| 50s and in Vietnam since the 70s of last ||

. century. For years, Institute of Energy and ‘
| Mining Mechanical Engineering-Vinacomin |
| has designed and manufactured some |
| dense medium cyclones and major |
| components of the vertical wheel dense [
. medium separator CKB-20 (manufactured by |
. Soviet Union) provided to domestic coal |
| dressing factories. In 2016-2017, for the first

| time, the Institute has successfully designed |
| and manufactured 2 vertical wheel dense |
medium separators MTHP-20 and MTHP-16, |
| providing to the investment project of |
| Dressing factory Vang Danh 2, with capacity §
| of 2 million tons per year. The separators |
has been installed and tested with stable |
| load, contributing to successfuli implementation §
| of the projec
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A Proven
Technology. Guest Post by Mauritz Lundt, Sepro
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