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NGHIEN CUU LANG PONG MOT SO MAU BUN THAN MIN
VUNG QUANG NINH TRONG THIET BI THi NGHIEM LANG CO PAC
DANG TAM NGHIENG
NGUYEN HOANG SON, PHAM VAN LUAN, Truong Pai hoc Mo - Dia chat
Toém tit: Thiét bi lcfng co dac dang tam nghiéng (thiét bi lcfng lamella) la loai thiét bi méi
dé lang dong bun min trén thé gi6i. Bai bdo da trinh bay két qua ling dong mot $6 mau bun
than min cap <0,1 mm viing Quang Ninh trén thiét bi ling co dac dang tam nghiéng phong
thi nghiém vdi dién tich bé mat lang 0,05m?. Voi nang suat cdp lidu gan giong nhwr ndng
sudt tinh todn Iy thuyét, tir cac ‘mau bun than nong dé rdn trong khoang 60-120 g/l da thu
duwoc san pham nueée tran cé nong dé bim < 20 g/l khi khong c6 thuéc keo tu va xap xi 0 g/t
khi c6 thuéc keo tu. Cdc két qua so b trén mé ra trién vong dp dung thiét bi trén dé dé ling

dong bun than min tai Viét Nam.

1. Mé dau

Trong cac nha may tuyén than hién dai, bé
ling c6 ddc bun than 1a thiét bi quan trong, 14
trung tdm cua khau xtr 1y bun nude [1,4]. Chirc
ning cta thiét bi nay 1a thu hdi nudc tuan hoan
tir bun than min <0,1mm déng thoi ¢6 dac bun
than dén noéng do rén >40-50% cho cac khau xur
ly tiép theo (tuyen néi, loc...). Hién nay thiét bi
lang dong dang tim nghiéng (thiét bi lamella) 1a
thiét bi khir nudc tién tién trén thé gioi [4].
Nguyén 1y co ban cta thiét bi nay 1a ling dong
bun than trong cac kénh nghiéng tao nén boi
cac tim nghiéng dit song song cach nhau mot
khoang nhat dinh. Uu diém cua thiét bi ling
dong lamella 12 c6 nang suét cao, chiém it dién
tich va c6 chi phi dau tu co ban thip. Trong
khuon kho dé tai nghién ctru cip Bo Gido duc
va Pao tao nim 2010 ma ) B2010-0281, tai
phong thi nghiém tuyén khoang truong Pai hoc
M6 - Dia chét da nghién ctru ché tao thiét bi
lang dong dang tdm nghiéng quy md phong thi
nghiém. Trong bai bio nay chung to6i mudn
trinh bay nhiing két qua nghién ctru ling dong
mot s& bun than min ving Quang Ninh trén
thiét bi tuyén lang c6 dic ndi trén.
2. Thiét bi ling ¢6 dic thi nghi¢ém va ning
sudt tinh toan

So do thiét bi thi nghiém duoc trinh bay ¢
hinh v& 1. Thiét bi gdm hai phan chinh: phan
dat kénh nghiéng phia trén va phan day thu nho
phia dudi. Phan dit kénh nghiéng dugc chia
lam 2 ngin hinh try binh hanh mdi ngin kich
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thuéc 40x20x10cm va goc nghiéng 60° duoc
phan tach boi khe cip liéu rong 5cm & giira.
Trong dé tai thiét ké 2 hé tdm nghiéng: hé I ¢
chiéu rong cac kénh nghiéng 2cm va hé II -1cm.
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Hinh 1. So @6 hé thiét bi ling c6 dic thi nghiém
dang tim nghiéng
1-thung may thiét bi lang dang tim nghiéng;
2-hé tim nghiéng (Lamella); 3-thing cap liéu;
4-may bom; 5-thiing chira can ling;
6-thung chtra nudc tran.

Tinh toan ning suat 1y thuyét cua thiét b
ling trén dugc dwa theo md hinh nguyén ly
chuyén dong cia hat khoang trong kénh
nghiéng trinh bay ¢ hinh v& 2 va cong thirc lién
hé gitra tbc d6 chuyén dong cua chat 16ng theo
phuong thing dimg va toc d6 roi cia hat
khoang ranh gi6i nhu sau [2,3]:

F=U/U¢ = 1+ (L/z) cosbsin® (1)
Ky hiéu: d-kich thudc hat ranh gidi, mm,;
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7 - néng do ran bun than, g/l;

& - khéi luong riéng pha rin, g/ml;

S - dién tich ling theo phuwong nim ngang,
m?;

VPU _ trong mg 14 nang suat thiét bi theo
nude va bun, m*/h;

Viran - nang suat nudce tran, m%/h;

( - nang suét riéng theo ran, t/(m?.h);

R - ty 1é 16ng/rdn cac san pham;

Q - ning suét theo réan, t/h.
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Hinh 2. So db kénh nghiéng trong cong thirc
tinh toan niang suét thiét bi Lamella

trong do :

L - chiéu dai kénh nghiéng;

W - chiéu rong kénh nghiéng;

0 - géc nghiéng lamella;

U - toc d6 dong nude di 1én phan khong
kénh nghiéng;

U’ - toc do dong nuée doc kénh nghiéng;

Ut - toc do roi hat khoang trong kénh
nghiéng.

Ta c6 thé tich chiém chd trong mot lit bin
1a /8, mi

Luong nudc c6 trong 1 lit bun s€ la
1000 -1/, ml

Ty 18 16ng/ran bun cap liéu s& 1a:

Rcaplieu = (1000 -T/S)/T .

Gia sir tat ca chit ran trong bun di vao cin
ling ap dung phuong trinh can bing bun nudc
ta co:

Viran = Qcaplieu(RcapIieu - Rce_’m)

= Qcaplieu((1000 -1/8)/7 - Rezn)

DPé dam bao cac hat co kich thude 16n hon
kich thu6c hat ranh gii khong di vao san pham
tran thi phai théa main diéu kién
Vian> US >FSUy(d) hay trong diéu kién can
bing:

Qcaplieu((looo 'T/S)/T - Rc{m) = FSUt(d)
hay

Qcaptieu = FSU(d)/ ((1000 -t/8)/t - Rean)

Qeaplieu = FUt(d)/ ((1000 -1/3)/t - Rean) , (2)
F duogc tinh theo cong thic (1) con Uy(d) dugce
tinh theo cong thirc Stoke:
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Ugg) = 39D
18u
trong d6: g- gia téc trong trudng, g=9,81m/s?;
d- duong kinh hat khoang, m; &- khéi lugng
riéng pha ran, t/m3; p-dd6 nhdt cua nudc,
p=1,002 g/m.s.
Néu ldy d=0,0lmm va &= 1,6 t/m° ta co
Ut(d)=0,000326 m/s =1,17m/h.
Dbi véi hé tam nghiéng I ta co:
Fi =1+ (L/z) cos6sin®
=1+(40/2)c0s60°sin60°=9,6.
Tuong tu F=18,2
Trong truong hop ling dong bun than min,
gid tri ciia cac thong sd 6 thé 1ay: d= 0,01mm
nén Uy(0,01) = 1,17 m/h; & = 1,6 t/m3; Rean= 2,0
(twong ung voi pean=33%)
Khi do theo cong thure (2) ta co:
q Icaplieu =9,6. 1,17/ ((1000 'T/1,6)/T - 2)
=11,23/((1000 -t/1,6)/t - 2)
q Mcaptieu =18,2. 1,17/ ((1000 -1/1,6)/1 - 2)
=21,29/((1000 -1/1,6)/t - 2)
Ning suét thiét bi theo rin va theo bun
duoc tinh nhu sau:
QI caplieu =S. ( Icaplieu ; Q“ caplieu =S. ( IIcaplieu
Vlcaplieu: QI caplieu- Rcaplieu ;
V”caplieu=’ Q” caplieu- Rcaplieu
Thay thé cac gia tri nong do bun ta c6 cac
gi4 tri nang suat thiét bi phu thudc vao ndng do
bun trinh bay trong bang 1 dudi day.
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Bang 1. Két qua tinh toan 1y thuyét cac thong s ning sut thiét bj thiét ké
theo nong dd bun cap liéu

IEOE% g 0 Hé tam | Ning sudt thiét bi theo | Ning sué'llt thiétbi | Nang su§’t riéng thiét
U1CAD 1 hghiéng ban, m3/h theo rén, t/h bi theo ran, t/(m2.h)
ligu, g/l

60 I 0,64 0,04 0,80

1 1,22 0,08 1,52

80 I 0,68 0,06 1,14

I 1,28 0,11 2,16

I 0,71 0,08 1,52

100 I 1,35 0,14 2,89

I 0,76 0,10 1,97

120 1 1,44 0,19 3,73

3. Miu va phuong phép thi nghi¢m

Hai miu bun than nghién ciru (goi tat 13 cac
mau Cira Ong va Hon Gai) 1a cac cap -0,1mm
duogc tach ra tr cac mau than hat min cép
0-6mm dugc léy twong Gng tir than cap liéu cho
nha may tuyen than Ctra Ong, nha may tuyen
than Nam Cau Tring. Hai mau than dugc ldy

v6i khédi lugng cip 0-6 mm 13 5 tdn mdi mau
vao thoi diém thang 8 nim 2010. Cac mau than
dugc chuyén vé phong thi nghiém tuyén khoang
truong Pai hoc Mé - Dia cht, gia cong tron
déu, tach ra cip -0,1mm, chia déu ldy mau phan
tich va thi nghiém léng dong.Thanh phﬁn do hat
ctia ba mau dugc trinh bay tai bang 2.

Bang 2. Thanh phan d6 hat hai mau bun than nghién ctru

STT | Cép hat, mm Mau Cira Ong Mau Hon Gai
o Thu hoach, % | Liy tich theo -,% | Thu hoach, % | Lily tich theo -,%
1 0,074-0,1 34,24 100,00 31,64 100,00
2 0,04-0,074 27,28 65,76 28,15 68,36
3 0,02-0,04 12,72 38,48 14,63 40,21
4 0,01-0,02 10,31 25,76 12,76 25,58
5 -0,01 15,45 15,45 12,82 12,82
Tong cong 100,00 100,00

MG6 ta qua trinh thi nghiém

Mau thi nghiém 12 miu bun than kho c6
khéi luong 10 kg. Khdi lugng nay dugc chon dé
dam bdo luu gilt duge can léng bun than tai day
may lang trong sudt thoi gian thi nghiém (Pay
maéy lang c6 thé tich 301 c6 kha nang chira dugc
30 1 bun than voéi ty 1¢ 1ong/ran =2). Pha méu thi
nghiém vao thung chira 200 1 v6i lwong nudc bd
sung sao cho tao thanh bun than voi néng do
bun da cho. D6 day nudc vao may ling va sau
d6 bom bun vao ngan cép liéu; chinh van dau ra
may bom dé c¢6 luu luong xac dinh. Cip dung
dich thuéc keo tu (dang polyacrylamides) cling
bun cap liu. Két thiic qué trinh thi nghiém, thu
lai toan bd san phém nudce tran, dé léng triét dé,
gan nudc va xac dinh khéi luong chét rén co
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trong san pham nudc tran. Trén co s¢ d6 tinh
duoc néng do bun tran.

Céac thong sé dugce khao sat ddi voi mdi
mot mau than 1a: ndng d6 bun cap liéu, téc do
cap liéu, dang hé tAm nghiéng (lamella), chi phi
thudc keo tu.

Ning suat lang riéng cua thlet bi ¢6 thé
dugc tinh theo tdc d6 cap liéu, ndong do cap lidu
dua trén cong thuce sau:

q= 3600aV/(10 6S), t/(m?.h)
trong do6: a nong do cap liéu g/l; V- toc do cap
lidu, I/s; S-Dién tich mit bang lang, m?; ¢ day
S:0,05m2.

Két qua thi nghiém véi tée do 0,41/s (twong
g voi nang suat Iy thuyét theo bang 1) dbi voi
ca 2 mau duoc trinh bay trong bang 3 dudi day
va dugc biéu thi trén cac hinh 3 va 4.



Bang 3. Két qua thi nghiém ling dong véi toc do cap lidu 0.41/s

N(?)ng do bun tl?uhé: cplr! é ¢ Hé - Nong d9 bun tian, g/l - Néng’suét riéng
cap liéu, g/l bong. g/t nghiéng | Mau Hon Gai | Mau Cira Ong | theo rin, t/(m2.h)
60 0 | 8,0 8,5 1,72
80 0 I 8,5 9,0 2,30
100 0 | 12,5 13,5 2,88
120 0 | 16,5 17,5 3,46
60 40 | 0,5 0,5 1,72
80 40 | 0,5 1,0 2,30
100 40 I 0,5 1,0 2,88
120 40 | 1.2 15 3,46
60 0 I 6,5 6,0 1,72
80 0 I 6,5 7,0 2,30
100 0 I 8,5 9,0 2,88
120 0 I 12,5 14,5 3,46
60 40 I 0 0,5 1,72
80 40 I 0 0,5 2,30
100 40 I 0 0,5 2,88
120 40 I 0 0,5 3,46
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5, 15 A 3 15 /
£ 10 . // // £ 10 ,/ /
= A
Z s - - é 5 o "
i S s —" og 10 s
0 760 80° 1000 120 0 s

Nong do cap liéu, g/l
Hé Lamella I khong thudc keo tu  —O—
Hé¢ Lamella IT khong thuée keo v ——

+
—A—

Hé Lamella I co thudc keo tu
Hé Lamella II ¢ thudc keo tu

Hinh 3. Quan hé gilta ndng do cap liéu va nong
dd bun tran khi lang dong mau Hon Gai.
Toc do cap ligu 0,4 /s

4. Két luan

- V6i nang suit bun cap liéu gan v6i ndng
suét tinh toan theo ly thuyet thi két qua ling ¢
dic dat két qua tHt. Nong d6 bun tran ddi voi ca
hai miu déu nho hon 20 g/l (khi ndong do bun
cép liéu trong khoang 100-120 g/1) va nhé hon
10g/1 (khi néng d6 bun cép liéu trong khoang
60-80 g/l) trong diéu kién khong c6 thudc két
bong.

Nong d6 cap liéu, g/l
Hé Lamella I khong thudc keo tu  —O—
H¢ Lamella IT khong thuéc keo N ——

——
—A—

Hé Lamella I ¢6 thudc keo tu
Hé Lamella II ¢6 thubc keo tu

Hinh 4. Quan hé gitra ndng do cap liéu va nong
do bun tran khi lang dong mau Ctra Ong.
Téc d6 cap liéu 0,4 /s

- Khi ¢6 thubc két bong thi ndong do bun
tran hau nhu bang 0. Diéu nay chu’ng td nang
suét ciia thiét bi con c6 thé cao hon nhiéu so véi
tinh toan trong bang 1.

- So b cho thay, hé tim nghiéng II cho két
qua c6 cai thién hon nhung khong nhiéu. Diéu
nay c6 thé giai thich trong hai mau bun than c6
rat nhiéu hat sét min nho hon 0,0 1lmm.

47




- So voi cac thiét bi ling thong thuong thi
thiét bi lang lamella c6 ning suat riéng cao hon
han.

- Cac sb liéu thi nghiém ling dong trén co
thé duoc str dung dé thiét ké cac bé ling dang
tAm nghiéng ¢ quy mo 16n hon.
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SUMMARY
Thickening tests of some Quang Ninh fine coal slurries on a laboratory lamella thickener
Nguyen Hoang Son, Pham Van Luan, University of Mining and Geology
Lamella thickener is a novel equipment for fine coal slurries thickening in the world nowadays.
This report presents the thickening test results of some fine coal slurries <0,1 mm from Quang
Ninh on a laboratory lamella thickener with the sedimentation area of 0,05 m2. From the fine coal
slurries of 60-120g/t solids with the equivalent to the theoretically calculated feed rate have been
received overflow products of <20g/l solids without flocculants, and of approximately 0 g/t with
flocculants. These preliminary results show that this kind of equipment have a bright perspective

application for fine coal thickening in Viet Nam.

CONG TAC TO CHUC KHAU MO LUONG...

(tiép theo trang 54)

SUMMARY
Organization of opening cutting cycle and productivity of fully mechanized longwall
Tran Van Thanh, Le Tien Dung, University of Mining and Geology
Bui Nhu Xuan, Nam Mau Coal Company
Nguyen Vin Sy, Friendship mining vocational college

The first opening of half-web cutting cycle in the fully mechanized longwall and the organization in
operating of combination: combine, scraper conveyor, support, is special importance in term of
enhancing productivity and efficiency of this technology.
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