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Nghién ctru thu hoi Cromit c4p hat 0,02+0,074 mm bang thiét
bi tuyén Knelson va ban dai bun

Lé Viet Ha *, Nhit Thi Kim Dung
Khoa Mé, Trwong DPai hoc M6 - Pia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

Ql}‘lﬁ' trinh: Qudcing cromit C6 Dinh chira gén 70% cdp hat -0,02 mm va rdt khé rira nén
Nhén bai 10/01/2019 rdt kho khdn khi tuyén trong luc ddc bigt la cdp hat min. Ddy chuyén tuyén
Chap nhdn 20/02/2019 tai m cdng nhu cdc nghién ctu trong nudc chi tp trung vao tuyén cdp hat
bang online 29/04/2019 tho (+0,05 mm) bing cdc thiét bi tuyén trong I nhu: mdng xodn; ban dai;
Tir khoa: mgy tuyen da trong luc,... ma chwa quan tdm dén v1¢c,nghlen cteu thu hoi
Cromit cdp hat min (-0,05 mm) nén thuc thu tinh qudng con thap Bai bdo nay trinh

bay két qud nghlen cttu tuyen qudng cromit Cé Pinh cdp hat 0,02+0,074 mm
bang so do két ho'p giira thiét bi tuyen siéu trong luc (Knelson) va ban dai
bun. Sau khi tuyen dd thu dworc qudng tinh cudi cung cé ham lwong 40,18%

Quang cromit C6 Pinh
C4p hat min

Tuyén trong luc Cr203 véi mite thuee thu dat 26,20%.
© 2019 Truong Pai hoc M6 - Dia chit. Tt ca cac quyén dugc bao dam.
1. M& dau thiét bi mang xoan, ban dai,.. Nhung khi tuyén

Quang cromit dwoc st dung chu yéu trong
nganh luyén kim dé san xuit ra ferrocrom hoac
kim loai crom, l1a thanh phén chinh trong cac loai
hop kim den va mau, dién hinh 1a thép khong gi va
hop kim mau chdng oxi héa va an mon. Ngoai ra
crom con dwoc ng dung trong nganh cong
nghiép hoa chat, duc, vat liéu chiu ltra,... (Kogel,
2006). San lwgng khai thac quang cromit trén thé
gidi trong nhitng nam gan day ludn duy tri & mic
cao, do sw phuc hoi ciia nganh thép nén do d6 da
thic diy sw phat trién manh mé cta céng nghé
tuyén va ché bién quang cromit.

D€ tuyén quing cromit géc va sa khoang,
thudng str dung so do tuyén trong lwc bang cac

“Tdc gid lién hé
E - mail; levietha@humg.edu.vn

theo so' d6 nay, mot lwong1ém quing cromit cé hat
dwdi 0,05 mm mat mat vao dudi thai, vi cac thiét
bi nay c6 hiéu qua thu hoi cdp hat min thap. Do dé,
nhiéu cong trinh trén thé gi¢i hién nay tap trung
vao nghién ctru thu h6i quang c& hat min trong san
phidm dudi thai cta so d6 tuyén hat thé. Cac
nghién ctiu chu yéu st dung cac thiét bi tuyén
trong lwc nhw: may tuyén da trong lwc Mozley
(MGS); mang xodn va ban dii bun dé tuyén cip hat
min (Rama Murthy, 2011; Cecik, Cocen, 2002;
Sunil Kumar Tripathy, 2012). Mot vai nghién ctru
tuyén quang cromit hat min trén thé gi¢i con st
dung phwong phap tuyén ndi hoac phwong phap
tuyén trong luc két hop vdi tuyén tir va tuyén noi
(Sunil Kumar Tripathy, Rama Murthy, 2013; Feng,
Aldrich, 2004).

Mo cromit C6 Pinh, Thanh Hoa c6 trir lwong
khoang 25 triéu tin Cr;05; véi ham lwong 3,49%
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Cr203, trong quang nguyén khai chira dén 80%
cdp hat- 0,1 mm (Hoang Van Khan nnk.,, 2010). So
d6 cong nghé tuyén hién nay tai moé con don gian,
chwa hoan thién khéng c6 kha ning thu hoi cAp hat
- 0,05 mm nén gy mat mat tai nguyén. Nam 2010,
Hoang Van Khanh va cac cong sw da tién hanh
nghién cru tuyén quang cromit C6 Pinh - Thanh
Hoa co hat min bang so d6 két hop gitta tuyén tir
va mdy tuyén MGS (Hoang Van Khanh va nnk,
2010). Két qua nghién ctru cho phép thu dwoc
quang tinh cromit c6 cac chi tiéu cong nghé tuyén
cao hon so vi thire t€ san xudt, tuy nhién dén nay
van chwra dugc 4p dung vao thuc té san xuit, do sor
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d6 nay phirc tap va nang sut thip.
2. MAu thi nghiém va thiét bi thi nghiém

2.1. Mau nghién ciru

MAu nghién ctru dwoc 14y béi Cong ty C6 phéan
khoadng san Cromit, véi khéi lwong 5 tin va dwoc
van chuyén bang 6td vé phong thi nghiém Tuyén
khoédng. MAu sau khi phoi khd, dwoc tron déu, gia
cong gian lwgc d€ 1dy mau phan tich héa toan
phan, phan tich d6 hat va phan tich khoang vét,...
tinh chat cia miu dwoc cho & cac Bang 1,2 va 3.

Bdng 1. Két qud phdn tich thanh phdn hod hoc toan phdn mdu nghién ciru bang phwong phdp ICP.

TT Thanh phan héa hoc va ham lwong (%)
1 K20 | Al,Os3 | Ca0 | Fe;03 | MgO | SiO» Cu Co Ni Ba Zn As
2 1083|597 |14 /1851|882 | 48 | 2,08]0,033]0,037|042 | 0,028 | 0,046 | 0,018
Bdng 2. Thanh phdn khodng vdt mdu nghién ciru theo phén tich Ronghen cdc cdp hat.
X Thanh phan khodng vit va khodng ham lwong (~%)
TT Cap hat, Monmo Chrom-
mm .1 ..| 1llit | Talc|Amphibol|Lizardit|Clorit[Thach anh|Felspat| Gotit | . " . [Magnetit]
- rillonit picotit
1 +2 3+5 | 2+4 | 2+4 - 44+46 |8+10| 4+6 3+5 [20+22| 2+4 -
2 1-2 - 46 |1+3| 2+4 44+46 |8+10| 345 - 24+26] 13 1+3
3] 05-1 3+5 | 4:6 |4+6 - 3234 | 6+8 4+6 3+5 |28+30| 2+4 -
41 0,3-0,5 4+6 | 4+6 |4+6 - 25+27 | 6+8 9+11 3+5 (24+26| 9+11 -
5| 0,2-0,3 - 4+6 | 3+5 3+5 14+16 | 5+7 | 11+13 2+4 |22+24|22+24 -
6|0,074-0,2 | 4+6 | 3+5 |3+5 - 14+16 | 5+7 | 13+15 4+6 |14+16|26+28 -
710,04-0,074| 6+8 | 4+6 |5+7| 3+5 20+22 | 6+8 | 14+16 | 4+6 | 6+8 |18+20 -
810,02-004 | 4+6 [13+15/2+4| 6+8 1820 | 57 | 2931 | 2+4 | 46 | 2+4 -
9| -0,02 [24+26] 3+5 [1+3] 2+4 18+20] 79 | 16+18 | 35 | 79 | 4=6 -
Bdng 3. Két qud phan tich thanh phdn do hat mdu nghién ciru.
" Thu hoach (%) Ham lugng Cr,03 (%) Thuc thu Cr,03 (%)
TT| Cdp hat, mm B0 phan Liy tich B6 phan Liiy tich BoO phan Liiy tich
1 +2 4,90 4,90 0,29 0,29 0,46 0,46
2 1-2 1,77 6,67 3,15 1,05 1,79 2,25
3 0,5-1 291 9,58 2,78 1,57 2,60 4,85
4 0,3-0,5 1,85 11,43 8,66 2,72 515 10,00
5 0,15-0,3 1,28 12,71 20,66 4,53 8,50 18,51
6 | 0,074-0,15 6,15 18,86 30,25 12,92 59,82 78,33
7 | 0,04-0,074 4,41 23,27 5,08 11,43 7,20 85,53
8 0,02-0,04 9,37 32,64 1,25 8,51 3,77 89,29
9 0,01-0,02 29,89 62,53 0,65 4,75 6,25 95,54
10 -0,01 37,47 100,00 0,37 3,11 4,46 100,00
11 Tong 100,00 3,11 100,00
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Tir két qua phan tich mau c6 mot s6 nhan xét
sau:

- Mau nghién cttu 13 loai hinh quing sa
khoang c6 ham lugng trén 3% Cr203 va trén 0,4%
Ni;

- Khoang vat chita crom la crompocotit.
Khoang vt sét gom illit va bentonit tip trung vao
cip hat min -0,02 mm. Ngoai ra con tip trung
nhiéu khodng vat khac;

- Crom tip trung chinh vao 5 cdp hat tlr cip
0,02-0,074; 0,074-0,1; 0,1-0,2; 0,2-0,3 va 0,3 -0,5
mm. C4p hat +2 mm c6 thu hoach thip va c6 ham
lwong Cr khong dang ké nén chiing c6 thé loai b
ra khéi qua trinh tuyén;

- Cac cap hat +0,074 mm c6 hiéu qua tuyén
trong luc cao, do vay bai bao nay chi tip trung vao
nghién ctru cong nghé tuyén cip hat 0,02+0,074
mm.

2.2. Diéu kién thi nghiém va phwong phdp
nghién ciru

Cac thi nghiém tuyén siéu trong luc va dai
dwoc thuce hién trén thiét bi Knelson KC-MD3 cta
hang FLSmidth c6 con tuyén dworng kinh 7,5 cm va
ban dai bun 800 Gravity Table cia hang Holman
Wilfley.

MAu thi nghiém dwoc chuin bi theo Iwu trinh
sau: quang dau dwoc danh toi va khir mun sét cap
-0,02 mm bang xiclon, sdn pham sau khi khir mtin
dwoc ray thi cong qua riy 0,074 mm dé lay ra cap
hat 0,02-0,074 mm lam mau thi nghiém, ham
lwong Cr203 trong cip hat nay xap xi 2,5%.

Lan lwot tién hanh thi nghiém tuyén cip hat
0,02-0,074 mm bang mdy tuyén Knelson va ban
dai bun, tuyén theo so d6 két hop giira Knelson -
Knelson va Knelson ban dii bun. Piéu kién tién
hanh thi nghiém véi tirng may tuyén cho & Bang 4
va Bang 5. Khéi lwong mau thi nghiém véi may
tuyén Knelson va ban dai bun lan lwot 1a 400 g va
3000 g,

Bdng 4. Diéu kién thi nghiém v&i mdy tuyén siéu
trong lwc Knelson.

TT Cac t%long 5% 1pon vi Gia tri khao sat
khao sat ) j
1 | Nongdobun | g/L | 80;100; 120 va 140
2 | Aplucnwéc | atm 1
3 |Giatoclytim| G 30;40; 50 va 60
g | Lwuluong fy 1 cla88; 5,66; 6,44 va 7,22
nwéc

Bdng 5. Diéu kién thi nghiém véi ban ddi bun.

TT |Cac théng s khao sat[Pon vi| Gia tri khao sat

1| Biéndddaodéng | mm |8;10;12va 14
2 | Gocnghiéngmdtban| P6 | 1;1,5;2va2,5
3 | Luvu lwong nwécrira | ml/s 80; 1010 4(} 20va
4 | Lwulwgng nwéctai | ml/s 30
5 Tan sd Lin/s 100

Do cép hat 0,02+0,074 mm rit min va chira
nhiéu mun nén khi tuyén riéng bang ban dii bun
da khong thu dworc tinh quang dat yéu cau, vi vy
trong bao cio nay khong néu két qua tuyén riéng
bang ban dai bun.

Thi nghiém dwoc thuc hién theo phwong
phap truyén théng, nghia la c6 dinh cac théng s6
khac ngoai thong s6 dwoc khdo sat. Thong s6 toi
wu cua thi nghiém trwéc duwoc st dung cho thi
nghiém tiép theo.

3. Két qua nghién ciru va thao luan

3.1. Thi nghiém tuyén trén mdy tuyén ly tam -
Knelson

C4c thi nghiém tuyén trén may Knelson dwoc
thwc hién theo so d6 nhw Hinh 1. Két qua thi
nghiém theo cac diéu kién nhw Bang 4 cho & cac
Hinh 2, 3, 4. Két qua thi nghiém & ché d6 t6i wu cho
& Bang 6.

Tl két qua thi nghiém tuyén cip hat 0,02-
0,074 mm bang may Knelson c¢6 mot s6 nhan xét
sau:

- Khi ting néng d6 bun cip liéu chit lvgng
tinh quang giam va thu hoach quang tinh tang.
Nhung thuc thu chi ting khi ting nong do bun
quang cip liéu tir 80+100 g/], ti€p tuc ting nong
do tir 100+140 g/l thi thwc thu gidm (Hinh 2).
Chon gia tri t6i wu la 100 g/1;

Mau quing dau

May tuyén Knelgon

v v .
Quing tinh Prudi that

Hinh 1. So dd nguyén tdc thi nghiém diéu kién
trén thiét bi Knelson.
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Hinh 2. Do thi miéu td sy phu thudc ctia thuc
thu, thu hoach va ham lwong qudng tinh vao
néng doé bun cdp liéu.

52 ‘ 51,02 15

Thuee thu, Cr20s, %

Thu hoach, ham lwgng Crz203, %

4,88 5,66 6,44 7,22
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Hinh 3. DO thi miéu td sw phu thudc ctia thuc thu,
thu hoach va ham lwong qudng tinh vao lwu
lwong nwéc tao tdng soi.
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Hinh 4. Do thi miéu td sy phu thudc ctia thuc
thu, thu hoach va ham lwong qudng tinh vao
gia téc ly tam.

Bdng 6. Két qud thi nghiém tuyén & ché dé toi wu.

Thu
. © Ham Iwong| Thyc thu
TT| San pham h(ooz/;:)c)h Cr205 (%) | Cr205 (%)
1 |Tinh quang| 13,01 9,89 51,02
2 | Dubithai | 86,99 1,42 48,98
3 | Capliéu 100 2,52 100

- Tang chi phi nwéc tao ting so6i chit lwong
tinh quang tang nhwng thu hoach quang tinh giam.
Con thuc thu tinh quang tang khi lwu lwong nwéc
tang tlr 4,88+6,44 1/phit, tiép tuc ting lvu lvgng
nuwéce thi thye thu lai gidm (Hinh 3). Diéu nay, ¢
thé giai thich 1a khi tang chi phi nwéc tao ting soi
qué mitc cac hat cromit min dé mat vao dudi thai.
Chon gia tri t6i wu la 6,44 1/phut;

- Khi tang gia toc ly tAm chat lwgng tinh quang
gidm dong thoi thu hoach quang tinh tang dan.
Tuy nhién, thuc thu ting dan dén gia tri cuc dai
sau do6 lai gidm xuéng (Hinh 4). Diéu nay c6 thé
gidi thich 1a khi gia toc ly tAm tang dén mot gidi
han nhat dinh thi thyc thu ting, khi tiép tuc ting
gia toc ly tim, cac hat nhe c& 1én trong cip liéu
cling c6 thé di vao tinh quang lam giam hiéu qua
tuyén. Chon gia tri t6i wu 12 50 G;

Trong qua trinh thi nghiém nhén thiy may
tuyén Knelson c6 kha nang khr mun rat tét.
Nhung hiéu qua tuyén con thip, ham lwong tinh
qudng méi chi dat 9,89% Cr,0s, chwa dat yéu cau
can tiép tuc phai xtr ly.

3.2. Thi nghiém tuyén so’ d6 Knelson két hop voi
ban dai

DE nang cao chat lwong quang cia may tuyén
Knelson nhém tac gia da str dung ban dai bun. So
d6 thi nghiém nhw Hinh 5, diéu kién thi nghiém
véiban dai cho & BAng 5. MAu quing dé thi nghiém
tuyén trén ban dai la tinh quang Knelson cip hat

Mau quing dau

MAy tuyén Knelsen

Y

Ban ddi bin DPudi thai

Y Y Y
Quing tinh Trung gian  Dudi thai

Hinh 5. So dd thi nghiém két hop giira mdy tuyén
Knelson va ban ddi bun.
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c6 chat lwong nhw Bang 6. K&t qua thi nghiém cho
& cac Hinh 6, 7, 8, két qua tuyén bang ban dai & ché
dé t6i wu cho & Bang 7, con két qua tuyén theo so
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Hinh 6. Do thi miéu td sw phu thudc ctia thuc
thu, thu hoach va ham lwong qudng tinh vao

bién dp dao dbng.
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Hinh 7. B0 thi miéu td sw phu thudc ctia thuwc thu,

thu hoach va ham lwong qudng tinh vao goc
nghiéng mdt ban.
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—6—Ham luong —8—Thye thu  —%—Thu hoach
Hinh 8. B0 thi miéu td sw phu thudc ctia thuc thu,
thu hoach va ham lwong qudng tinh vao lwu
lwong nworc riva.

d6 nhw Hinh 5 cho & Bang 8. Tir két qua thi nghiém
c6 mot sd nhan xét sau:

- Bién d6 dao dong mat ban tang thi thu hoach
quang tinh tang nhwng chit lwong quédng tinh
giam (Hinh 6). Diéu nay la do bién do tang thi san
pham nhe (duodi thai) bi diy vao quang tinh, lam
giam chit lwgng quang tinh. Két qua thi nghiém
cho thidy ham lwong tinh quing va mic thyc thu
dat cao khi bién d0 dao dong mat ban dai la 10
mm.

- Tang goc nghiéng mat ban hoac lwu lugng
nwéce riva thi thu hoach quang tinh gidm nhung
chit lwong quang tinh ting (Hinh 7, Hinh 8). biéu
nay c6 thé giai thich la khi géc nghiéng mat ban
hoac luwu lwong nwéce rira tang sé lam cho cac hat
cromit c& 16n dé di vao san pham trung gian, lam
tang chit lwong tinh quing. Tir két qua thi nghiém
chon gbc nghiéng mat ban dai va luvu lwgng nuéc
rira toi wu lan lwotla 1,5 d6 va 100 ml/s.

Bdng 7. Két qud thi nghiém tuyén bang ban daéi &
ché do téi wu.

So v&i quing ca So vé1 cép hat
O VO1QUangeab | 450,074 mm
liéu vao ban dai < "
san trong quang dau
TT o Ham | Thuc Ham | Thuc
pham | Thu Thu
lwong| thu lwong| thu
hoach hoach
(%) CI‘203 CI‘203 (%) CI‘203 CI‘203
(%) | (%) (%) | (%)
1 Tl?h 12,63140,18(51,44| 1,64 [40,18(26,20
quing
2 | Trung | 73101 6,35 |47,05 9,51 | 6,35 | 24,0
gian
3| DUl 114971 1,04 | 1,50 | 1,86 | 1,04 | 0,77
thai
4 |Capliéul 100 | 9,86 | 100 |13,01| 9,86 |50,93

Bdng 8. Két qud thi nghiém tuyén theo sor d6 Hinh 6.

TT Ham | Thuc
Thu
San pham hoach luong | thu
(0/'0 ) CI‘203 CI‘203
(%) (%)
1 Tinh qudng 1,64 40,18 | 26,20
2 Trung gian 9,51 6,35 24,0
3 |Pudi thai Knelson| 86,99 1,42 48,98
4 |Pubi thai ban dai| 1,86 1,04 0,77
5 | Tdng dudi thai 88,85 1,41 49,75
6 Cap liéu 100 2,52 | 100,00
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Quang dau (cip hat 0,02 + 0,074 mm) chira
nhiéu mun nén khi trén ban dii da khong thu
dwoc san pham tinh quing, do cac hat cromit bi
cudn theo nwéc rira nhwng néu giam lwu lwong
nuéc riva lai khong rira dwoc mun. Ngwoc lai, khi
st dung ban dii dé tuyén lai quang tinh cia may
tuyén Knelson di thu dwoc quang tinh c6 ham
lwong 40,18% Cr,03 véi mirc thue thu dat 26,20%
(Bang 7), diéu nay 1a do hdu hét mun da dwoc riva
tai may Knelson.

Sau khi tuyén theo so @6 nhw Hinh 5 da thu
dwoc quang tinh dat yéu cdu nhwng thyc thu con
thap. Diéu nay la do ban dai cho ra mot lwong 16m
san phim trung gian va dic biét dudi thai Knelson
c6 thu hoach dén 86,99% véi ham lwong 1,42%
Cr203, vi vy can tiép tuc nghién ctru xtr ly hai san
phim nay dé tang thwc thu quang tinh.

4. Kétluan

Quang cromit C6 Pinh chira nhiéu mun sét
cip hat min nén kho thu héi tinh quing cap hat
min -0,074 mm bang cidc phuwong phap tuyén
truyén théng nhu mang xoan, ban déi,... gy ra ton
that1ém, lang phi tai nguyén.

Bang thiét bi tuyén Knelson két hop véi ban
dai bun c6 thé thu hoi dwoc tinh quing cromit cap
hat 0,02 + 0,074 mm tlr quing dau, véi ham lwong
Cr,0; dat 40,18% va thuc thu 26,20%. Két qua
nghién ctru da giup cho cac nha dau tw mo cromit
gidi phap cong nghé méi ti€p tuc tin thu tai
nguyén, nang cao hon hiéu qua khai thac san xuit
kinh doanh.

Can tiép tuc nghién ctru x ly tin thu tinh
quang cromit trong dudi thai qua trinh khai thac
tuyé&n quing cromit tai C6 Dinh, Thanh Héa nham
tAn thu tai nguyén gidm thiéu 6 nhiém mai truomg.
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ABSTRACT

Chromite recovery from 0.02+0.074 mm size range by a laboratory
Knelson separator and a slime shaking table

Ha Viet Le, Dung Kim Thi Nhu
Faculty of Mining, University of Mining and Geology, Hanoi City, Vietnam

The Co Dinh chromite ore contains nearly 70% of -0.02 mm size fraction causing it, especially the
finest fraction, to be hardly washable by gravity separation. The mine gravity concentrator and most of
domestic researches, thus, pay great efforts mostly on the processing of the coarser size fraction (+0.05
mm) using spirals, shaking tables, multigravity separators etc. The fine fraction of -0.05 mm is almost
ignored so this leads to alow overal recovery. This paper is to presents resuls of the study on the chromite
recovery from 0.02+0.074 mm size fraction of Co Dinh chromite ore by a combination of Knelson
separators and slime shaking tables. The obtained results showed that a gravity concentrate of 40.18%
Cr203 with the recovery of 26.20% could be produced.



