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TUYEN VA CHE BIEN KHOANG SAN

NGHIEN CUU TUYEN CAc CAP HAT IVIAU THAN CAM
MO VANG DANH TREN THIET Bl TUYEN NOI TRONG LUC
PANG HYDROFLOAT NANG SUAT PEN 1 T/H

h{GUYEN HOANG SON, PHAM THI NHUNG,
TRAN VAN BUGQC - Trwong Pai hoc Mo-Bja chét

1. Mé dau

Than cam ving Vang Danh-Uéng Bi néi riéng
va vung than Quang Ninh néi chung thuong it
dwoc tuyén. Hién nay chi co day chuyen tuyén
than cam -15 mm tai Céng ty Tuyén than Vang
Danh ap dung céng nghé tuyén huyén phu
manhetit trong thiét bj xody I6c. Céng nghé tuyén
huyén phu than cam nay twong dbi phirc tap va
cé chi phi cao. Chi phi tiéu hao manhetit 1én dén
15-20 kg/t than dwa tuyén. Do ty |é than cam &
ving than Quang Ninh 1a twong déi I&n nén néu
tuyén nang cao dugc chét lwong than sé mang lai
loi ich kinh té 16n cho nganh céng nghiép khai
thac, ché bién va slr dung than tai Viét Nam.

Gan day trén thé gioi xuét hién thiét bj tuyén
noi trong lwc Hydroﬂoat vOi nguyen ly két hop qua
trinh tuyén ndi v&i qua trinh tuyen tang soi [4-6].
Do thanh phan than vira cé khéi lwong riéng nhe
hon va cé tinh ky nwdc cao hon so voi da thai
nén sy két ho’p hai qua trinh nay cho phep nang
cao dang k& dd hat than di tuyen Trong cac nam
2015-2016 tai B6 mdn Tuyen khoang Trucng Dai
hoc Mé- Dla chat da ché tao thlr nghiém thiét bj
tuyen noi tang sOi Hydroﬂoat quy mé 50 kg/t dé
tuyén mot sé khoang sén ph| kim tal Vlet Nam
[2,3]. Cac thi nghiém so bo thiet bj tuy&n ndi trong
lwc néu trén véi mot s6 mau than ving Quang
Ninh cho két qua kha quan [1]. V&i cac cap hat
0,5+1,6, 1,6+3, 3+ 6 mm tach ra tir than cam mo
Vang Danh da thu dwoc than sach do tro <10 %
va da thai do tro trén 80 %. Nang suat neng cla
thiét bj thi nghiém nay khoang 1,25 1m?.h. Két
qua tuyen dwoc danh gia tot nhwng nang suat
riéng cua thiét bi thap hon nhiéu so v&i nang suat
riéng clia cac thiét bi nay theo cac ta| liéu tham
khao trén thé gidi la dén 20+25 t/1m?.h Tuy nhién

Email: hoangson.nguyen@gmail.com

dé trién khai dugc cong nghe va thiét b| tuyen noi
trong lwc nay ra thuc t& san xuat can cd cac
nghién ctru thiét ké thiét bi & quy mdé nang suat
thwe va nang suat riéng cao hon ciing nhw nghlen
clru cac thong sb céng nghé nhw ché do thuéc
tuyén, so dd tuyén.

Thiét bi va cong nghe tuyen ndi trong lwc
Hydrofloat néu giai quyét dwoc vén dé tuyén than
cam 0,5+8 mm vung Vang Danh- Uong Bi sé gop
phan nang cao hiéu qua kinh t& ctia nganh khai
thac ché bién va s dung than tai Viét Nam. Muc
tieu cha bai bao nay la trinh bay cac ket qua
nghién ctru th&r nghiém qua trinh tuyen ndi trong
lwc Hydrofloat & quy mo nang suat 1 t/h (nang
suéat rleng dén 25 t/1m2.h) déi va&i cac cap hat
than cdm mé Vang Danh d6 hat dén 8 mm.

2. Mau va phwong phap thi nghiém

2.1. M3u nghién ciru

MAu nghién ctru 1a cip hat 0,5+8 mm dugc
tach ra tr mau than cam l4y tr moé Vang Danh.
Mau than dwoc gia cong tron déu va sang thanh
cac cap hat +0,5+1,6; +1,6+4 va +3+ 8 mm dé lam
thi nghiém tuyen trén thlet bj tuyén ndi trong Iwc.
Khoang dod hat cua cac cap than tuyen dwogc chon
dé dam bao he sb I'O’I ddng déu cla than va da do
qua trinh tuyen van theo nguyén ly tuyen trong
Iwc. DA tién hanh phéan tich chim n0| xac dinh
thanh phan ty trong than cla cac cap hat trén.
Thanh phan do hat cua hai mau than duoc tr|nh
bay tai Bang 1 con thanh phan ty trong cac cap
hat than dwc_)’c trinh bay tai Bang 2.

2.2. Thiét bi thi nghrem

Thiét bj tuyén noi trong lwc Hydrofloat quy mb
ban cong nghiép la mot cot tiét dien hinh ch nhat
0,2x0,2 m, cao 1,2 m. Nwéc dugc cap bang bom
di qua tam phan phéi & day cét, tao ra dong nuoc
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di 1én. Toc d6 dong di len nay phu thuéc vao luu
Il{ofng bom va c6 thé chinh théong qua mét bién
tan. Bot khi duoc tao ra khi cAp khi nén qua cac
ong cao su dot 0. Luu luong khi ciing dugc chinh
thong qua van khi. Téc dé dong di 1én nay phu
thudc vao luu luong bom va ¢ thé chinh théng
qua mot bién tan. Bot khi duoc tao ra khi cAp khi
nén qua cac 6ng cao su dét 156. Luu luong khi
ciing dugc chinh théng qua van khi. Thiét bi cé
nang suét theo tinh toan 1a 1 T/gid. VAt liéu sau
khi duoc khuAy tron véi thube tuyén duoc cap 1én
dinh ¢t theo phuong ndm ngang. Nuéc duoc
cap vao thiung nudc tudn hoan cung véi thube tao
bot. Bom nuéc cing bot khi tao ra bdi co cau tao
bot tao thanh mot dong hén hop nuéc va boéng

¢hi min chuyén dong tur dudi lén ﬁ

5 ba B

wéc sé tao té hop voi bong khi vy C-hat

thhjgn};y' gi theo dc‘)ngAnu'é"ci tre‘m qga ngu, )\(’u
duoc thu hdi trén mot lu6i sang 0,2 mm, NU@
duéi sang thu ve thung nuoc tuan hQan, B4 lhc.
s& duoc lang dong & day cot duoc thao ta vk \:l
nghiém két thuc. ,

Bang 1. Thanh phéan do hat méu nghién -

Cép hat, mm | Thu hoach, % D@%
4+8 25,36 29,76
1.6:4 44,93 23,9

0,5:1,6 29,71 22477

Tong céng 100,00 2427

Bang 2. Thanh phan ty trong cac cap hat mau nghién ctiu

N | Cépty Cép 0,5-1,6 mm Chp 1,6:4 mm Cap 4:8 mQ
trong, Ym” [Thu hoach, %| D6 tro, % |Thu hoach, %] D0 tro, % [Thu hoach, %| B9 tro, %
1 -1,7 67,20 461 33,38 2,99 23,89 2,71
2 | 1,718 5,86 21,25 33,17 4,50 38,04 11,31
3] 1.8:19 7,58 51,60 8,70 16,67 7,50 20,29
4| 19:20 7,02 66,44 4,55 42,30 4,07 38,68
5 +2,0 12,34 76,96 20,21 81,07 26,50 81,95
Tong 100 22,42 100 22,25 100 29,75
Cip li¢u

Than sach

/
5\ /2 Thung nuée
tudin hoan

Maiy nén khi

Binh thio tai

SP thai Bom nudc

H.1. So' db nguyén Iy thiét bj thir nghiém
2.3. Phwong phap thi nghiém

_Céc thi nghiém dugc tién hanh voi khéi lvong
mau khoang trén‘du'c'yi 50 kg. Mau than dwoc
khudy tron voi thude tuyén I3 dau khang curc trong
thiet bi tron bé tong 100 5 trong véng 10 phuat
trwdc khi cap vao thiét bi. Cap ligu dworc tién hanh

EEN con neHiEp mo. S0 2 - 2020

trong 3 phit d& dam bao nang suat thiét bj tré
dwéi 1t/gi va nang suat riéng trén dwéi 25
t/m’.gid. Cac san pham than sach va da thai say
dé dugc khir nwédce, say khd va phan tich do tro,
Thyc thu phan chay duoc tinh theo cdng thirc:
E=[ysp.(100-Agp)/(100-Ac.)], %. (1)

Trong do: ysp - Thu hoach san phadm tuyén; As:
AcL - Twong rng la do tro san pham tuyén va d
tro than cap liéu tuyén ndi.

MAu than 50kg

!

TUYEN CHINH

ba

\ \
TUYEN VET
‘ \J

San phim than sach San phim di
H.2. So’ dd thi nghiém tuyén chinh-tuyén vét

4. Kéet qua thi nghiém

Thi nghigm tuyén mot giai doan (tuyén chinh}
Két qua thi nghiém tuyén mot giai doan véi cac o
hat mau Vang Danh duwoc trinh bay tai Bang 3.
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0

—

Bang 3. Két qua tuyén cac cap hat mau than Vang Danh theo so dé chi tuyén chinh

s [T __Diéukien thi nghiém Than sach tuyén chinh Do tro da
: wuivrong | Chi phi thubc | Ndng dé thube Thu ) Thyc thu | thai tuyén

hat. MM | nuoc, | tap hop dau | tao bot BK102, hogch PO | dn chay | - chinh
Uphit | diesel, kgt gim’ (%) (70} (%) (%)

L 2,0 40 40,81 6,45 54.35 45.83

140 2,5 40 41,38 6.58 55,03 46,11

140 3,0 40 43 55 6,75 57,82 47,51

4+8 140 3,5 40 47,16 7.20 62,30 49,86

120 3,0 40 40,20 6,25 53,65 45,53

1b0 3,0 40 50,87 8.15 66,51 52,11

180 3,0 40 53 66 9,30 69,28 53,47

120 1,5 40 60,85 8,25 71,81 44,01

120 2,0 40 64.87 8.58 76,28 47,52

=0 2,5 40 67,80 9,25 79,14 49,62

1,6+4 120 3.0 20 6955 9,56 80,90 5123

L, 2,5 40 62,68 7,02 74,81 47,52

140 2,5 40 78,06 11,52 88,83 60,43

L 160 25 40 78,65 11,70 89,31 61,07

it 1,0 40 78,23 13,10 87,62 55,87

80 15 40 80,76 13,95 89,55 57,87

80 2,0 40 81,85 14,35 90,36 58,81

05:1,6| 80 25 20 83,42 14,82 91,60 60,72

60 1,5 40 74,67 11,78 84,92 53,83

100 1,5 40 84.45 15,25 92,23 61,23

120 15 40 89.95 18,05 95,02 61,53

H.3. Hinh anh thiét bj tuyen néi trong Iu’c
béan céng nghiép 1tan/gic

Thi nghiém theo so dd tuyén chinh-tuyén vét
(so @6 hinh H.2). Két qua thi nghiém tai Bang 3
cho théy so db tuyén mot giai doan trén thiét bj
tuyén ndi trong lwc mac du cho than sach chét
lwgng cao nhwng da thai van cé do tro con thap
khéng thé thai bd dwoc. D6i voi mbi cap hat chon
ra mot ché do thi nghlem tuyén chinh tét nhat dé
tién hanh thi nghiém tuyén vét.

Do la thi nghiém N6 dbi véi cap 4+8 mm, thi
nghiém N13 ddi véi cp 1,64 mm va thi nghiém
N20 d6i voi cap 0,5:1,6 mm. D6i v&i cac thi
nghiém trén sau khi tuyén chinh da tién hanh tuyén
lai da thai voi ché do thube tuyén twong tw va ché
do nwdc tang 1én 20 % so vai tuyén chinh.

Than sach tuyen vét duoc gop v&i than sach
tuyen chinh. Két qua tuyen so dd nay dwoc trinh
bay & Bang 4. Tong hop két qua tuyen cac cap hat
theo thanh phan dé hat ban dau ta cé két qua trén
Bang 5. Hiéu qua kinh té dwoc so bd danh g|a
bang cach tinh toan thiét ké mot day chuyen tuyén
than cam 0,5-8mm v&i nang suat gid dinh 1a
30T/g|d theo cac két qua tuyén trén [7]. Chi ph| dau
tw thiét bj khodng 7 ty ddng véi gia thanh tuyén 1a
khoang 0,423 triéu/1 T than sach.

CONG NGHIEP M0. $62- 2020 Ll
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TUYEN _g mm 12 bdng gid thap

Béng 4. Két qua tuyén cac cap hat mau than

Vang Danh theo so dé tuyén chinh-tuyén vét

Cép | R : | Thu | Pa | Thucthu
hat? Satn Phém hoach, | tro, Phér‘o
mm Hpsil % % | chay, % |
Than sach| 50,87 | 8,15 | 66,55
tuyén chinh N—
Than sach| 18,58 [16,80| 22,02
4-8 |tuyén vét
Tong than sach| 69,45 |10,46| 88,57
Da thai 30,565 |73,73 11,43
Than cap liéu  [100,00[29,76] 100,00
Than sach| 78,06 |11,52| 88,83
tuyén chinh
Than sach| 7,65 |17,25 8,14
1,6+4 [tuyén vét
Tong than sach| 85,71 |12,03| 96,97
Da thai 14,29 |83,53| 3,03
Than caplieu [100,00 22,25| 100,00
Than sach| 84,45 [15,25| 92,23
tuyén chinh
Than sach| 4,75 |17,68 5,03
0,5+1 X £
6 tuzyen vét
' Tong than sach| 89,20 [15,38] 97,27
Pa thai 10,80 (80,36 2,73
Than cap lieu [100,00 22,40( 100,00

hat mau than 0,58 mm Vang Danh

Béng 5. Két qua téng hop tuyén theo cac cép

Thu D6 | Thuc thu
San pham tuyén hoach, | tro, | phan
% % chéy, %
Than sach tuyén ndi
trong Ivc cép +4+8 mm | 17,62 |10,46| 20,81
Than sach tuyén nébi
trong Iy cap +1,6:4 mm | 38,51 [12,03| 44,69
Than sach tuyén néi trong
I cap +0,5+1,6 mm 26,50 [15,38| 29,58
Cong than sach 82,62 [12,77| 95,08
ba thai tuyén ndi trong
lyc cAp +4+8 mm 7,75 73,73 2.69
Ba thai tuyén ndi trong
lwc cap +1,6+4 mm 6,42 [83,53| 1,40
Ba thai tuyén ndi trong
lyc cap +0,5+1,6 mm 3,21 180,36| 0,83
Céng da thai 17,38 178,58 4,91
Tong cong than di tuyen
cép 0,5:8 mm 100,0 P4,21 | 100,00

_ Hién tai gia than 5A Vang Danh I3 khodng 1,6
triéu dongftan va than 3B 1a 3,3 triéu ddng/tan. Gia

mfma NGHIEP MO. S0 2 - 2020

NG SAN

khi tuy8n than o an,

oach than Sffgn liéu than chqg 1?5“”{5
20 %. Khi do 9'1”0 8/970:2,42 ridu/tan. Gig ”:‘éth;:
1700 A sé 1a 2,42+0,423=) Vi,

than cam 3B ‘h"l than ‘Tie:‘
hép hon Va qua trin, tz;

2
thn than sach Y2
ditan. So VOl 91
tuyén co gid than,
c6 higu qua kinh té.

4. Két luan

Tit nhitng két QLAJE’I nghlggy(?uu trén day. chy
rat ra mot Sfj ké} Il{aghséatjao duoc thiét bj tuyd

5 Pa thiét ke vzroﬂoai oty i riting SUéth
trong IU’C‘d?f‘g deén 25 t/1m?.h) ¢ kha nang y, v
(néng‘suat riéng 4m dén do hat 8 mm; i
céc\czg:)éf;att htlhigr‘]’l ém tuyén trén thiét bj tuydy
tror‘l;J lyc Hydrofloat Ch,é I F;uha(: (():E;SC ret \
kha quan. Tiv cap liéu la cac c‘apth ¥y
1.6:4 mm, 4+8 mm tach ra tv af(‘jf*t’m SA
Vang Danh da thu duoc than sach o tro khg,
10+13 %, da thdi 73+83 %l the(? SO 90 tuyen k
giai doan tuy&n chinh-tuyén vet. Ket qua tuy
trén thiét bi nay kém hon so v&i ket qua y,
thiét bj thi nghiém quy mo nhd [1]. Bieu nay,
thé giai thich do quy mo thiet bi, tuyen véi ny,
sudt riéng cao hon va do d§ hat cac cap thay,
tuyén thé hon. . o o sl

> Thiét bi tuyén ndi tang sdi co thé didu cky
bang diéu chinh luu lvong nwoce, chi phi g
diesel. DG voi tirng cap hat d4 x&c dinh duoc ¢
thong s6 téi vu. _ L

» So bd cho thay thiét bj tuyén ting soi.
trién vong ap dung dé tuy&n nang cao chat lug
than cam. Can nghién ctru thir nghigém thiét
nay dbi v&i cac mau than cam cac mé khac nh
cling nhu thiét ké, ché tao va thir nghiém ¢
thiét bj dang nay & quy mé ban cdng nghiép
cdng nghiép.0
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Twr khoa: tuyén ndi trong luc, thiét bj tuyén
Hydrofioat, than cam

Trach nhiém phap ly cua cac tac gia bai bao
cac tac gid hoan toan chju trach nhiém vé céc sé

lidu, ndi dung céng bd trong bai béo theo Luat B4o
chi Viét Nam

Tém tat: Tuydn ndi trong lwc Hydroﬂoat la qua
trinh tuyén trong do nguyen ly tuyén ndi dwo’c két
hop v&i nguyén ly tuyén tang sm Tuyén ndi trong
lyc cho phép nang cao dd hat cap liéu tuyén ciing
nhu cdi thién cac chi tiéu tuyen ddi voi cac loai
than co ty trong nang. Bao cao nay da trinh bay két
qQua tuyén ndi mot sb c:ap hat than tu mau than
Vang Danh <8 mm trén thiét bi tuy&n nbi Hyfroﬂoat
quy md nang suat 1 t/glo’ Két qua cho thay cac
mau than nghién ctru déu tuyén tt trong thiét bi
néu trén: thu dwoc than sach dd tro 10+15 % véi
murc thuc thu phan chay 90 %. Do tro da thai >75
%. Cac két qua so bo trén md ra trién vong ap
dung qua trinh tuyen ndi trong lyc Hydrofloat nham
giam chi phi tuyén va bao vé méi trudng.

Study on grading fine coal samples of Vang
Danh coal mine on the hydromotrophic
flotation device in form of Hydrofloat with
productivity of up to 1 T/hour

SUMMARY

Flotogravitation in Hydrofloat separator is |
| the beneficiation process in which the |
. flotation principle is combined with the |

teetered-bed separation. The flotogravitation
. allows to increase the upper size limit of the
. feed and to improve the perfomance of the |
| teetered-bed separator. This report presents |
| the test results of some size fractions from |
! Vang Danh fine coals minus 8 mm by the §

| flotogravitation in a Hydrofloat separator with |
| capacity up to 1t/h. The test results showed

| that all the coal samples are well |
' beneficiated in the separator: A clean coal
product ashed 1015 % was received with
| the recovery of combustible matter 90 % and
! the ash of the rejects >75 %. These
! preliminary results show that this process
1-have a bright perspective application for.fine
' coal beneficiation in Vietnam.

NGHIEN CUU THANH PHAN...

(T/ep theo trang 34)
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SUMMARY

' The paper presents the results of the |
| research on the material composition of ‘_
{ Hang Chu sericite ore sample to evaluate ||

| the technology orientation of the recruitment
| of sericite ore samples in Hang Chu mine,
. Bac Yeén district, Son La province.
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