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TUYEN VA CHE BIEN KHOANG SAN

TUYEN GUANG CROMIT CAP HAT MIN Mo co DINH, THANH HOA
“TREN THIGT BI SIEU TRONG LU'C KNELSON

v TRAN NGOC ANH, TRAN THI HIEN, BINH SON DUONG

Vién Khoa hoc va Céngsnghé Mé-Luyén kim

\ heo bo cao quy hoach thdm do, khai thac, ché
r b;en va st dung quéng Cr, Mn glal doan dén
nam 2025 c6 xét dén nam 2035 mé-cromit CO
Binh, Thanh,Héa-co trlr lwrong cap 121+122 1& 2,65
triéu tan quéng crom [1]. Tuy nhién, cac day chuyén

hién c6 ctia mé Cé Dinh, Thanh Héa déu dang dirng

hoat -ddng vi nhleu ly.do va mét trong cac nguyén

. nhan do 1a hé sé thiec thu thap; thuc thu quang tinh

Cr,03dao dong 40+45 %, trong d6 thuc thu cap hat
min (-0,085 mm) chi dat 8+1O %. Nguyén nhan la do
phan bé-crdm trong, cac cap hat min Ion. Mat khac,
cac thiét bj st dung trong day chuyen la"cac thiét bi
tuyén trong Iurc truyén théng (may lang, vit dung, ban
dai, phan cap cyclon,...) kha n&ng phan tuyén cap hat
min han ché. Nh&m bao vé moi trwdng, néing cao kha
nang thu héi quang crém trong cac cap hat min, can
thiét phai nghien clru thtr nghiém tuyén Cap hat min
trén cac thiét bi tuyen hién dai c6"khd nang phan
tuyén cap hat min tot nhw thiét bi siéu trong lwc
Knelson. Trong nghién clu nay da s dung thiét bi
tuyén siéu.trong Iwc Knelson (MD4.5) dé& x( ly tuyén
thu hdi quéng tinh créom c&p’hat min (-0,085 mm) cla
maé crémit Co Dinh, Thanh Héa. Bai bao trinh bay két
qua nghlen ctru xac dinh Iyc ly tdm va ap Iwc nwéc
phu hop de tuyén thu hoi quang tinh crémit cap hat
min tai vung quang.cromit C6 Binh, Thanh Hoéa trén
iy tuyén Knelson.

1. Téng quan
, "Crém la mot nguyén t6 héa hoc trong bang tuén
hdan c6 ky hiéu Cr va sb hiéu nguyén t&r bing 24, 1a
ngiyén td dau tién ctia nhém 6, la kim loai ciing, gion,
céidcj nong chay cao. Cromit la khoang véat chinh cla
crém. Cromit chira 46,46 % Cr; 24,95 % Fe; 28,59 %
O hoéc 67,90 % Cr;05 va 32,1 % FeO, cé mau den,

_ &nh kim loai, vét vach nau, do cirng 5,5, khdi long

riéng 4,5 glom®, gion va cé tir tinh yéu [4].

Phuwong phap tuyén quang crémit thuwong dwoc
str dung l& phwaing phap tuyén trong lwc bao gébm
cao thiét bi nhw may danh toi, may rira canh
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vudng, may lang, ban dai, vit drng, cac may tuyén
da va siéu trong lyc (Mozley, Knelson, Falcon),...
Phwong phap tuyén tr véi cuedng dé tir trwérng cao
ciing dwoc st dung dé& nang cao ham luwgng Cr,0;
frong quang tinh.

Khi tuyén quing crémit néi chung va cromit sa
khioang ndi riéng thwe thu thwdng khéng cao vi dd
hat'cla khoang vat chiva crdom xam nhiém tir tho
dén'min va siéu min. Trong qua trinh khai thac va
ché bién mébi quan tdm chinh cha cac don vi san
xuét 1a thu hdi dwoc t6i da khoang vat chiva crém.
Trén thé giéi cac bao cado cho thay réng lwong
quang créomit mat vao cap hat min chiém khoang
25 %. Voi phuong phap tuyen trong lwc khi st
dung céc thiét bj tuyén truyen théng nhuw ‘may l&ng,
vit @lrng, ban dai chi x& ly dugc cac cap hat thd
+0,085 mm. Déi voi cap hat min -0,085 mm khi st
dung cac thiét bj tuyén trong luwc kleu truyén thong
nhir & trén thi thwe thu thap do cap hat min méat
vao thai I&n. Cac nghién clu ciing da chuyén
hwéng str dung cac thiét bj hién dai nhw Knelson,
Mozley [3].

2. Thiét bi thi nghiém

Thiét bi tuyén siéu trong lwc Knelson phu hop
dé& xtr ly quang cap hat min. Thiét bi ndy co rat
nhiéu loai, tr loai co6 néng suét nhd, hoat déng gian
doan & trong phong thi nghiém dén céc thiét bi co
naéng suét I&n hoat dong lién tuc tai cac nha may.
Trong nhi*ng ndm gan day, viéc st dung luyc ly tdm
trong viéc thu hdi khoang vat néng hodc khoang
vat xam nhiém rat min mang lai rat nhiéu hiéu qua.
Vi vay dé tang hiéu qua thu hdi quéng crémit cap
hat min thiét bi tuyén siéu trong lwc Knelson da
duoc ap dung dé xt& Iy quéng crémit cap hat min
moé C&6 Binh tinh Thanh Hoa. Thiét bi tuyén siéu
trong Iwc Knelson dwoc dat tai phong Cong nghé
Tuyén khoang, Vién Khoa hoc va Céng nghé Mé-
Luyén kim. Thiét bi Knelson dwoc st dung trong
cac thi nghiém nay la loai may phong thi nghiém
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(hinh H.1) v&i dwéng kinh hinh nén tuyén 4,5 inch
(11,43 cm). Lwc ly thm co6 thé dwoc diéu chinh
trong khoang 0+150 G, (G: Gravity, twong tw N:
Newton) twong dwong téc dd vong quay non tuyén
la 0+1200 v/ph.

3. Mau va két qua nghién ciru

3.1. Mau nghién ciru

Mé Crémit Cé Binh, Thanh Héa nam trong dai 2
thung ling My Cai, Hoa Yén, suén Déng Bac day
nui Nwa thudc 2 huyén Néng Céng va Triéu Son,
tinh Thanh Hoa. Mau nghién ctru 1a quang cromit
nguyén khai dwoc danh toi va phan cép theo day
chuyén thuc t& trwéc day. Cép hat min d=-0,085
mm duogc tién hanh phan tich héa xac dinh ham
lwong Cr.05 va cac tap chét, phan tich ronghen dé
xac dinh thanh phan khoang cé trong mau va phan
tich thanh phan dd hat d& xac dinh phan bd cla
Cr,0; trong cac clp hat va day chinh 1a m&u
nghién ctu dé th nghiém trén thiét bj tuyén
Knelson. K&t qua phan tich héa dwoc thé hién tai
Bang 2, két qua phan tich ronghen dwoc thé hién
tai Bang 3, két quad phan tich thanh phan do hat

Bang 1. Théng sb6 ky thuét thiét bi Knelson -

dwoc thé hién tai Bang 4 va hinh H.2.

Vs bl

H.1. Thiét bj tuyén siéu trong luc Knelson

¥

Kich thude Coéng suat Tan sb Nang . Kich thwoc hat
nén tuyén * dong co quay C suét 1&n nhét dwa tuyén
4,5 inch % HP (0,55 KW) 1200 v/ph - 0275 kg/h | 1,7 mm (10 mesh)

Bang 2. Thanh phan héa hoc mau quéng cromit mo cé Bmh Thanh Héa

G s 'Két qua phan tlch % 4
b han tich : _ 5
onvipnante COs | AO; | TFe | CaO [ Si0, | MgO
Trung tam phan tich-Vimluki 1,35 | 8,32 ] 12,28 0,30 3885 | 8,85 .
Trung tdm phan tich thi nghiém dia chéat 1,48 8,09 13,18 0“‘37 40, 68 10,26

Tir két qua phan tich cho thdy, ham lwong
Cr;0; dao déng tr 1,35+1,48 %. Ngoai ra, ham
lwgng cac tap chat nhw sau: Al,05=8,09+8,32 %;
ham lwgng TFe=12,28+13,18 %; ham Iwong
Si0,=38,85+40,68 %, ham lwgng Ca0=0,30+0,37
%; ham lvgng Mg0=8,85+10,26 "/‘;;

Két quad nghién ctru thanh phan vat chat cling
cho thay: cap hat +0,045 mm c6 thu hoach 9,67 %
v&i ham luwgng Cra03=7,21 %, mlc phan b6 Cry04
trong cip hat nay la 43,78 %. Cép hat -0,045 +
0,01 mm co thu hoach 19,09 % v&i ham lwong
Cr,03 2,76 %, mirc phan bd Cr,0; trong cép hat
nay la 33,07 %.

Mau nghién ctru cé thu hoach cép hat -0,01 mm
chiém gan 71,23 %, vé&i ham Iucvng Cr.0; twong
tng la 0,52 % va muirc phan bd kim loai chiém
23,14 %. Trong doé cap hat -0,005 mm muirc thu
hoach chiém 55,79 % vé&i ham lwong Cr,0s tong
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trng Ia 0,44 % va muirc phan bo k|m loai chiém -
15,35 %. V6&i cac dd hat nay rat kho dé thu hdi~
duwgc do do hat min, dé nhot cao.

Bang 3. Két qua phan tich ro’nghen quang
crémit mé Cé Dmh i

i A el s Khoang ham
Thanh phan khoang vat Iucrrf’g (~ %)
Montmorillonit (Saponit) 19+ 21’%
I1lit - KAI[AISiz010](OH), 3+5 °
Talc - Mg3[SisO1)(OH), 254"

Amphibol D=7 s
Antigorit - 3Mg0.28i0,.2H,0 32+34 °
Clorit - Mg,Al;[AlISisO01](OH)s 8+10

Thach anh - SiO; --10+12

Gotit - Fe,03.H20 6+8
Lepidocrocit - FeO.0OH 1+3
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Bang 4. Két qua phan tich thanh phén dé hat quéng crémit mé C6 Bjnh, Thanh Héa

C4p hat, mm Thu hoach, % Ham lvong Cr,03, % Thuwe thu Cr.03, %

8 B6 phan | Lay tich B6 phan Ldy tich Bo phan Lay tich
-0,085+0,074 3,15 3,15 6,84 6,84 13,54 13,54
-0,074+0,053 3,13 6,28 7,64 7,24 15,00 28,54
-0,053+0,045 3,39 - 9,67 » 7,16 721 15,24 43,78
-0,045+0,02 3,70 13,37 8,10 7,46 18,81 62,59
-0,0240,015 8,73 - 22,10 1,77 5,21 9,68 72,27
-0,015+0,01 6,66 28,76 1,10 4,26 4,58 76,86
-0,01+0,005 15,44 44,21 0,80 3,05 7,79 84,65
-0,005 = £.55,79 100,00 0,44 1,59 15,35 100,00
Céng 100,00 1,59 100,00

oy 2000 nghién clu trwéc day dbi voi quang cromit cho

. 90,00 i 1800 thdy phwong phap tdi wu dé thu hoi toi da dwoc
i: :ggz :Zzg _quang cromit nén phan cAp thanh cac E:ép hat hep.
S 000 1-- | Le & Vivay,trong de tai da phan cap tach cap ~0,91 mm
Em 5.0 . i % (day chinh la san pham sét Bentonit) va phan cap
£ i L300 o thanh cac cap hat hep: -0,085 +0,045 mm va -0,045
2 2000 600 = + +0,01 mm sau d6 thi nghiém tuyén trén thiét bi
2 2000 140 £ Knelson. Trong bai bao nay, nhém nghién clru
T 1000 oo ®.L 200 trinh bay két qua nghién clru tuyén quang cromit
b e — i ' '0,_1 0.00 trén thiét bj Knelson ddi voi cap hat -0,085 +0,045

_ ! Do hat, min :
Athu hoach,'% .4 ®Thyc thu Cr203, % ¢ Ham lugng Cr203) %

H.2. Buong dc tinh d6 hat quéng cromit mé C8 Binh
T két qua phan tich thanh phan dé*hat va cac

mm. Truwéc khi dwoc dwa di tuyén trén thiét bi
Knelson mau quing diu dwoc phan cép xyclon
ldy cap -0,085+0,045 mm. Két quia phan cap dé
lay cap hat -0,085+0,045 mm dwoc thé hién tai
Bang 5.

Béng 5. Két qué phén cép xyclon thi ¢ép -0,085+0,045 mm _

Théng s6 ki thuat Ténsanpham Thu hoach, %| Ham lwgng Cr.03, % | Thye thu Cro0s, %
San pham cat
Xg;lﬁg)g%n;?"l, (-0,085+0,045 mm) 10,66 6,71 46,13
néng do rén [0 BaM Hn N 89,34 0,93 53,87
0, ~ -y
¥ 940 Quang cap (-0,085 mm) 100,00 1,55 100,00

Két qua phan cap xyclon thu duoc cap -0,085
+0;|045 mm c¢6 thu hoach 10,66 %, ham lwong
“Cr,03=6,71 % va phan b Cr,0; Ia 46,13 %. Cap
-0,045 mm sés#uoc tién hanh phan cap tiép. Cép
-0,085 +0,045 mm dugc thi nghiém trén thiét bj Knelson.
Kei qua thi nghiém trén thiét bj Knelson dbi v&i cap
-0 Q85+0 045 mm dworc trinh bay tiép theo.

B.2. Két qua nghién ctru

€6 rat nhidu yéu td anh hwéng dén két qua khi

~ tuyén trén thiét bi Knelson bao gi)m Lwc ly tam, &p

vlu!c nuéc, ndng do ran dem tuyén, nang suét cap

ligu® Tuy nhién hai yéu té anh huéng truc tiép dén
hiéu qua thu héi 1a lwc ly tam va ap luc nwde. Vi
vay nhém nghién, ctru tham khédo cac nghién clru
trén.thé gi¢i co dinh cac yéu té néng do ran, nang

suat cap liéu, chi thay ddi lwc ly tam va ap lwc nuoc.
Ché db tuyén quang crémit trén thiét bj tuyén siéu
trong lwc Knelson nhw sau [2]:

» Néng do rén dem tuyén: 30 % ran;

» Néang suét cap lieu: 0,024 t/gidy;

» Trong lwgng mau thi nghiém: 1 kg;

» Kich thuéc hat ¢b dinh: -0,085+0,045 mm;

» N6n tuyén cé dweng kinh D: 11,43 cm.

Qua cac nghién clru trén thé gioi va thuc té thi
nghiém khi tuyén trén thiét bi Knelson cho thay déi
v&i may tuyén Knelson lwc ly tam va ap lwc nwéc
thwong ty 1€ thuan vai nhau. Khi lwe ly tam ma thap
thi ap Iwc nwée khéng dwoc qua cao vi khi ap luc
nwdc qua cao sé thang luc ly tm lam cho cac san
ph&m nang bi ving ra ngoai. Tuy nhién khi lyc ly
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tam Ién thi cac hat khoang vat c6 ty trong nhe ciing
dwoc giltr lai tai non tuyén va ap lwc nudce cling
phai cao dé ddy dwoc cac hat khoang vat cé ty
trong nhe ra ngoai. Vi vay, trong nghién clru nay
nhém nghién ctru thi nghiém vaéi cac lwc ly tdm 60
G; 90 G; 120 G; 150 G va ap luc nwéc dwoc thay
dbi vai cac lye ly tdm nhw sau. Véi luc ly tam 60 G
ap luc nwore duoc thay ddi: 2 psi; 3 psi; 4 psi; 5 psi.
Lwe ly tam 90 G ap lyc nwéc dwoc thay dbi: 4 psi;
6 psi; 8 psi. Lwc ly tdam 120 G ap lwc nuéc dwoc
thay dbi: 4 psi; 6 psi; 8 psi; 10 psi. Lwc ly tam 150
G ap lwc nwéc dwoc thay doi: 8 psi; 10 psi; 12 psi.
Két qua thi nghiém dwoc thé hién chi tiét tai cac
hinh H.3, H.4, H.5, H.6. V@i lwc ly tdm 60 G 4p luc
nwéc.tdng dan thi ham lwong Cr,0; ting dan tir
14,07 % lén 27,22 %, tuy nhién thwe thu gidm dan
91,98 xuéng 71,48 %. Ham lwong Cr,03 cao nhat
dat 27,22 % vé&i thuc thu 71,48 %.

£ 3
¢
J -0
2y 3
g 8
< 3
g SRS O S/ SO eens S =
8 A0 1 " {736 " T >
2000 |- mv ——————————————— = :
1500 (g et
10’00 | RIS L ITE  SURES ; |
15 2 25 3 35 4 45 5 55
Ap Ture nucre, psi
-a-Ham luong C203,%  =&=Thuc thu Cr203, %
H.3. Pé thi biéu dién két qua tuyén
quang cromit voi lue ly tam 60 G
60,00 : - 100,00
55,00 - 95,00
50,00 52 9000
s 45,00 85,00 g
2 000 1 8000 5
o 3500 7500 2
= H | 4]
2 3000 7000 B
=1 | =
2 2500 e 65,00
20,00 ‘ , | 60,00
15,00 f-—mrdF l 55,00
10,00 N L5000
3 4 5 6 7 8 9

Ap e mrde, psi

—a—Him lhuong Cr203,%  —="Thue thu Cr203, %

H.4. Bé thi biéu dién két qua tuyén
quéang crémit voi luc ly tdm 90 G
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Voi lwe ly tam 90 G ap lwe nydce tang dan. thi
ham lwgng Cr,0O; tang dan ti ‘14,99 % lén 35,10
%, tuy nhién thyc thu- giam dan 91,71 % xudng

82,78 %. O lwc ly tdm nay, quang tinh crémit ¢hu .

dwoc ¢6 ham lwgng Cr:03=35,10 % va thyc thu
dat 82,78 %.
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Ap luc mrde, psi

-a-Hamliigng Cr203,%  ——Thue thu Cr203, %

H.5.-6 thi biéu dién két qua tuyén
qudng crémit voi lurc ly tam 120 G

Vai lyc fy tam 120 G, ap lyc nuéce tang dan thi
ham lwgng Cr,O; tang dan. tir 15,05 % lén 39,89
%, thure thu tang tlr 91,71 % lén 93,96 % ¢ ap lyc
nwéc 6 psi va gidm xudng con 60,96'% & ap lyc
nwée 10 psi. O lwe Iy tam 120 G, quang tinh cromit

c6 ham lwong xap xi 40 % tuy nhlen thwe thu thap
6 60,96 %. ;

60,00, et <oy pesninees T
55,00 +oreeeeee £87

o

Ham lugng Cr,0; %
s
2

Thue thu Cr,05, %

B H 0y 0
78 9 10 1 12 B
Ap luc nude, psi ‘
—=Him luong C1203,%  —k=Thye tu C203,%

H.6. D6 thi biéu dién két qua tiyén -
quéng cromit véi lue ly tdm 150 G
Vi lygc ly tam 150 G ap luc nwéc tang dan thi
ham lwgng Cr,O; tang dan tir 20,00 % lén 36,89
%, thwe thu tang ttr 87,01 % xubng 68,96 %.

&

£
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Qua két qua nghién ctru tuyén quang cromit cap
hat -0,085 +0,045 mm trén thiét bj Knelson & cac
Iwc ly tam 60-G; 90 G; 120 G; 150 G va v&i ap lwc
nwéc khac nhau cho thay: khi lwc ly tam va ap lyc
nwédg tang thi quang tinh crémit c6 ham lwong
cang £ao, chirng té dbi v&i quang cang min yéu
cau lue ly tam cang lon. O luc ly tam 120 G ap lwc
nwéce 6 psi,cho thwe thu cao nhéat 13 93,96 % vai
ham li{qng Cr,05=21,89 %. O lwc ly tam 120 G ap
lwe nwée 19 psi cho ham Iwo’ng Cry0; cao nhat dat
39,89 % tuy nhién thwe thu chi dat 60196 %.

4. Két Iuan

Véi quang ?bromit ‘¢4p hat -0,085 +0,045 mm mo
C& Binh, Thanh-Hoéa khi tuyén trén thiét bj-Knelson
V@i nén tuyen c6 kich thwoc 4,5 inch (11,43 cm),
’hang suét cp lieu tir 0+275 kg/h Iee ly tam thay
- dbi tir 60+160 G. Két qua tuyén t6t nhat voi_thuc
thu [a 93,96 % va, ham lugng Cr;03=21,89 % & lyc
Iy tam 120° G va -dp lwc awoc 6 psi. Quang tinh
cromit khi tuyen trén thiét bi Knelson:.can dwoc
tuyén tinh dé dap.&ng yéu cau. chat lwong cép cho

-l nganh luyén kim.CJ
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L&i cam on: )Ket qua duwoc néu tar day duoc ldy
mot phan nghién cteu trong dé tai cdp Bo (Bé Cong
Thuwong) “Nghién ctru cong - nghe tuyen nang cao
thuee thu Cr.O3 cap hat min mé Cé6 Pinh, Thanh
Hoba c6 str dung thiét bj tuyen ly tdm Knelson” dwoc
thuc hién tai Phong Céng nghé Tuyén khoang,
Vién Khoa hoc va Céng nghe Mo-Luyen kim. Xin
chan thanh cam on.
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SUMMARY

The paper presents the processing result
| of particle size -0,085+0,045 mm chromite |
ore from C6 Binh mine, Thanh Héa province. |

During the processing on multigravity Knelson |
concentrator with cone size 4,5 inches, force |
| 120 G, water pressure 6 psi get the best |
processing result with Cr,0,=21,89 % content |
and 93,96 % recovery. |

NGHIEN cUU TUYEN NOI...
(Tiép theo trang 48)

SUMMARY

The paper uses two calculation methods: |
analytical method and numerical modeling |
method (MODFLOW) to calculate lowering |
water level in mining works. Calculation |
results according to two different methods |

E give quite similar results. analytical method

. shows that after 27 years of exploitation, the |

- water level in the DM1 wells is 9.84m; DM2 |

- is 11.03 m; DM3 is 10.60 m. For model |

. method: dynamic water level in wells: DM1 is |
10.76 m; BM2 is 11.11 m; DM3 is 11.82 m. |

. These values are much smaller than the |
permitted water level (S.,=30 m). Since then, |

| it has been concluded that the exploitation of

¢ 10,000 m>/day in Déng My wells is to ensure

| requirements and safety. :

1. Nguwoi khon biét bién co hdi thanh cua
cai. Thomas Fuller.

2. Pau tw vao tri thtrc dem loi nhuan cao
nhéat. Benjamin Franklin. |

VTH swu tam
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