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Article history: Inclined parallel plates thickener (lamella sedimentation tank) is a new

Recglved 15% Mar. 2024 modern type of equipment for fine slurry deposition in the world. Actual
Revised 19 July 2024 use shows that the tank is very effective with fine and ultra-fine slurry. But
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not reached the design criteria. The reason is that the slurry from the two
companies' washing factories contains over 60% ultra-fine particles
(-0.02 mm) and the ROM ore properties have changed further compared
to the design. The report presents the sedimentation results of two slurry
samples with particle sizes below 1 mm, which were collected from the
bauxite ore washing factory of Dak Nong and Lam Dong Aluminum
Company. Tests were conducted using a laboratory Lamella
sedimentation tank with a settling surface area of 0.05 m2. The feed
capacity to the thickener was 0.52+0.63 m3/h (3 times higher than the
theoretical calculated capacity). The 6% solid concentration of tailing
slurry is separated into the overflow product (has a solid concentration in
the range of 56.33+80 mg/l) and the discharge product (with a solid
concentration in the range of 35.44+48.39%). The above preliminary
results open the prospect of applying lamella sedimentation tanks to the
actual slurry deposition of washing factories of Vinacomin's Aluminum
Companies.
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Nghién ctru lang dong bun thai xwdng tuyén rira clia cic Cong
ty Nhém thudc TKV bang bé lang lamella phong thi nghiém
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B4 Phong 2, Nguyén Vii Hoang 2

1 Trwong Dai hoc M6 - Pia chdt, Ha Noi, Viét Nam
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THONG TIN BAI BAO TOM TAT

Qud trinh:

Nhan bai 15/3/2024 Thiét bi lang co ddc dang tdm nghiéng (i bélang lamella) la logi thiét bi méi

s dé Iang dong bun min trén thé gidi. Nhlmg dén nay, bé Iang lamella hiu
Stra xong 19/7/2024 nhw van chua dugc stk dung trong nganh cong nghiép ché bién khodng sdn
Chap nhan dang 15/8/2024 tai Viét Nam. Hién nay, hai xwéng tuyen rira qudng bauxit ctia Cong ty
Tir khéa: Nhém Pdk Néng va Ldm Dong dang st dung 02 bé cé ddc truyén théng co
tong dién tich 4.400 m? dé lang dong bun thdi véi luu Iu'ong 4. 000 m3/h
Tuy nhién, hiéu qua Iang dong thdp, chdt lugng nwéc tran va néng do cdn
Iang chura dat theo thiét ké. Nguyen nhdn la do bun thdi XLrO'ng tuyén rira
cua hai Cong ty chira trén 60% cap hat siéu min (-0,02 mm) va tinh chdt
quang nguyén khai thay déi so véi thiét ké. Nghlen clru nay trmh bay két
qud Iang dong hai mau bun thdi xu'o'ng tuyén rira qudng bauxit cdp hat <1
mm ctia Cong ty Nhém Dak Nong va Ldm Bong bang bélang lamella phong
thz nghlem dién tich bé mdt Idng 0,05 m2. Két qua thi nghlem voi nang sudt
cdp liéu tir 0,520, 63 m3/h (cao hon 3 lan so véi ndng sudt tinh todn theo
ly thuyet) tir cdc mdu bun thdi c¢6 nong do rdan 6% da thu d‘lro'c sdn phdm
nuwdrc tran c6 mdt do pha rdn trong khodng 56,3380 mg/I va nong do pha
rdn cta cdn Iang trong khodng 35,44+48,39%. Cdc két qud so bé trén mé
ratrién vong dp dung béldng lamella vao thuc téldng dong bun thdi xwéng
tuyén rika ctia cdc Cong ty Nhém thudc TKV.

Bé€ling lamella,

Bun thai,

Lang dong,

Tuyén rita quing bauxit.
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1. M¢é dau

Trong cac nha may tuyén va ché bién khoang
san bang phwong phap wot, cac thiét bi c6 dc bun
min la thiét bi quan trong vala trung tim ctia khiau
xtr Iy bun nwéc. Chirc nang chinh cda thiét bi nay
1a thu ho6i nwée tudn hoan (dung dich, dung moi)
ttr bun min va ¢ dic buin min dén néng do thich
hop cho cac khau cong nghé tiép theo (tuyén noi,
loc,...).

Hién nay, nhiéu nha may tuyén va ché bién
khoang san trén thé gi¢i st dung bé lang lamella
dé tach pha rin-l6ng. Dic biét 1a d€ cd dic, khi
nwdc quang dudi, khir slam va khir nwére bun than
trong cac nha may tuyén ndi va tuyén than,... Thiét
bi nay da ching té dwoc hiéu qua lam viéc trong
thuc t€ va ngay cang dwoc st dung rong rai dé
thay thé cho thiét bi ¢6 dic cao tron.

Ngay tir nhitng ndm 70 cda thé ky trudc cic
nha tuyén than khu virc Kentucky (My) da st dung
bé ling lamella d€ c6 dic bun than. Coéng ty
Chapperal Coal, Kentucky st dung bé lamella c6
cong suit 3.600 m3/gior dé€ 1dng dong bun than c6
nong d6 pha ran ban dau tir 8+10%. Thang 8 nam
1976, Cong ty Mary Helen Coal, Kentucky da lap
dit bé lang lamella c6 cong sudt 190 m3/h d€ lang
dong bun than c6 néng do pha ran 10%. Cic bé
13ng lamella st dung tai cAc nha may tuyén than
trén déu cho hiéu qua ldng dong cao v4i ham
lwong pha ran trong nuwéc tran dudi 0,5 g/l va
nong pha ran trong cin lang trén 30% (Russell,
1977).

Céng ty chuyén ché bién cat Kies und Beton
AG, Thuy Si c6 ndng suit 200 t/h, nwéc sau qua
trinh ché bién chira nhiéu sét va phti sa. Trueéc day
nha may st dung bé cd dic két hop véi may loc ép
dé x ly nwéc nhung do nhu ciu s dung nudéc
ngay cang gia tang nén sw két hop trén khéng con
hiéu qua, bé c6 dac thwong xuyén bi qua tai. Vao
nam 2009, nha may da 13p dit thiét bi lamella cua
héng Leiblein GmbH, c6ng suit 200 m3/h dé xt ly
nudc. Sau qua trinh 13p dit, hiéu qua khir nwéc
ctia nha mdy da ting dang ké, nwéc sach cia bé
lamella c6 thé str dung tuan hoan dwoc ngay. Néu
so sanh véi bé cd ddc truyén théng c6 cung ning
sudt trén thi phai cin bé dwong kinh 16 m, nhung
bé lamella chi cin dién tich 4 x 4 m, dong thoi chi
phi keo tu thap hon khodng 30% (Leiblein GmbH
and Hardheim, 2009a).

Cong ty M + R GmbH chuyén tai ché kim loai
tir rac thai dién tr va phé liéu chira kim loai. Trong
qua trinh xtr ly xi FeSi, nwéc thai dworc tao ra chira
dAy cac hat bun siéu min. Nwdc thai phai dwoclam
sach va loai b6 cac hat min dé c6 thé tai str dung
tudn hoan. D€ xtr Iy nwéc thai, nha may da str dung
02 bé lamella ctia hdng Leiblein c6 tdng dién tich
13p d4t 5 x 8 m v6i cong sudtxir ly 260 m3/h. Nwdc
sau qua trinh x Iy dwoc st dung lam nwéc tudn
hoan va chi phi keo tu gidm 30% so v&i bé c6 dac
khac (Leiblein GmbH, Hardheim, 2009b).

Cho dén nay da c6 hon 100 loai bé lamella
khac nhau da dwoc st dung trong 40 nha may
tuyén khoang & Trung Qudc dé khir slam, c6 dac
quang tinh, c6 dac quang dudi,... Nhw nha may
tuyén quing sit Panzhihua, Trung Qudc da st
dung bé&lang lamella d€ c6 dic quang dudi clia clia
nha may tuyén. Tir quing dudi c6 ndng dd pha ran
khoang 30%, sau khi c6 dic bang bé lamella thu
duoc can lang c6 ndng dd pha ran trén 70% va
nuwdc tran ¢6 ham lwong pha ran dwéi 0,3 g/l
(Zhou va nnk,, 2012; 2013).

Bé lang lamella d4u tién dwoc stt dung & Viét
Nam la tai Nha may ché bién quang tinh sit Minh
Son (Cong ty c6 phan dau tw khoing sdn An
Thong, Tap doan Hoa Phat) dé ling dong bun thai
cia nha may véi cong suit khoang 400 m3/h.
Nhwng hién nay, thiét bi ndy da chuyén sang Nha
may ché bién tinh quing sit Tung B4 dé c6 dic
quang dudi véi cong suat khodng 200 m3/h véi
nong d6 pha ran 15+20 %, sau khi lang thu dwoc
can c6 ndng do pha ran trén 50%. Trong qud trinh
thao lap va van chuyén bé ling lamella tir Minh
Son sang Tung Ba hau hét cic tdim nghiéng bi
héng, nhwng nha may chwa thay thé, dong thoi do
khong dung chat tro lng trong qué lang dong nén
nwéc tran cla bé lang lamella ndy chwa da diéu
kién dung lam nwéc tudn hoan ma cin phai thém
mot khau xtr ly nira (Nha may ché bién tinh quing
sat Tung B4, 2020).

Nguyén va nnk. (2012) da st dung bé lang
lamella phong thi nghiém c6 dién tich 0,05 m2 dé
lang dong bun than c& hat dwéi 0,1 mm vung
Quang Ninh. Theo két qua thi nghiém tir cAc maiu
bun than ndéng do ran trong khoang 60+120 g/I
sau qua trinh lang dong da thu dwoc san phidm
nuwéc tran ¢ néng do bun <20 g/1 khi khéng ¢
thudc keo tu va xap xi 0 g/t khi c6 thuéc keo tu.
Tuy theo tirng mAu buin than ma ning suit cip liéu
vao may nam trong khodng 0,64+1,44 m3/h twong
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rng véi ning suit theo phan rdn nam trong
khoang 0,04+0,09 t/h va ndng suit riéng theo
phén ran nam trong khoang 0,8+3,73 t/m2.h. Két
qua nghién ctru cho thdy so véi cac thiét bi lang
thong thwdng thi thiét bi lang lamella c6 ning suit
riéng cao hon han (Nguyén va nnk, 2012).

2. Co s& ly thuyét cia bé lang lamella

B€ lang lamella hay con goi 1a bé lang dang
tAm nghiéng, bé lang trong 1¢'p mdng, 1a loai thiét
bi c6 hiéu suit va nang suit riéng cao dong thoi

Nuwéc tran

Gmn
Tam

nghiéng

ER R EERIRIEEES

Cép liéu vao kénh nghiéng

Nuwéc tran Bin dau

Thuéc két bong
=

1

Khuéy tron

Tam nghiéng

l Can lang

Hinh 1. So A6 nguyén ly ctia b€ lidng lamella.

1. Ong cdp liéu; 2. Bubng khudy tron véi
thudc két béng; 3. Cac tim nghiéng; 4. Nuéc
tran; 5. Cjng thao nwdc tran; 6. Phéu chira
cin lang; 7. Ong thao cin ling; 8. Canh
khudy

Hinh 2. B€ ldng lamella.

tiét kiém dién tich nha xwdng. So d6 ciu tao va
nguyén ly lam viéc dwoc trinh bay & Hinh 1, 2.

Thiét bi c6 phan trén 1a hinh hop xién va phin
dwéi 1a hinh thap (chép). O phan hinh tru phia
trén nguwoi ta lap cac tim song song v&i nhau c6
khodng cach 20+50 mm va nghiéng mot goc
50+60°. Bun cap liéu dwoc cdp qua ong cap liéu &
day phan hinh try, sau d6 chuyén déng theo
hwéng lén trén di qua khong gian gitra cac tim
nghiéng. Nwéc dwgc lam trong thoat qua mang
tran & phia trén. Cac hat ran ldng dong do trong
lue, treeot trén cac tAm nghiéng vao ngén chira bun
va dwoc tho tai & day. Dién tich bé mit1dng trong
thiét bi 1ang lamella bang téng cac hinh chiéu cta
cac tAm nghiéng. U'u diém cta thiét bi nay so v&i
cac thiét bi ling khac: niang suét riéng cao, chi phi
van hanh thip, ton it dién tich nha xwdng. Tuy
nhién, khi cap liéu véi toc dd cao, sé 1am cho dong
chay giira cac tAm nghiéng bi chay ro6i lam cho cac
hat ran bi cu6n vao san pham tran (Bary va nnk.,
2016; Tarleton va nnk., 2007; Laskovski va nnk.,
2006).

Quy dao chuyén déng ctia hat trong kénh
nghiéng c6 hai hwéng chuyén dong: song song (U’
Uy) va vudng goc (Un) véi cac tAm nghiéng, do vay
cac hat ran chi cin ling mot doan rit ngén trudc
khi chiing roi xuéng bé mét cla cac tim nghiéng,
roi di vao 1op cdn lang va trueot xudng dwdi di vao
vung can lang (Hinh 3). (Galvin va nnk, 2002;
Nguyen va nnk., 2001).

- LcosO

D

A

Hinh 3. M6 hinh chuyén ddng ctia hat trong
kénh nghiéng.
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Chirc ndng ctia tdm lamella (tAm nghiéng) 1a
ting cwdng qua trinh 1ang dong cac hat vatliéu khi
ching di theo dong nwéc nguoc qua khong gian
ctia cac kénh tao nén giira cac tim nghiéng.

M6 hinh chuyén dong cta hat vt liéu qua
khong gian lamella dwoc trinh bay tai Hinh 3.

Dé ting kha ning ling dong cho hat khoang
can ting tdng dién tich bé mat lang theo phwong
ngang cda cac tim nghiéng. Trong thiét bi lamella
da st dung mot loat cac tAim nghiéng dé ting nang
sudt cla thiét bi va nguoi ta da dwa ra théng s6
“tang nang suit” cda thiét bi F. F la ty s6 gitra dién
tich theo phwong ngang cta cac tim nghiéng so
voi dién tich phia duéi cac tim nghiéng theo
phwong ngang cua thiét bi. Dién tich cta cac tim
nghiéng theo phwong ngang (An) dwoc xac dinh
nhw sau (Laskovski va nnk., 2006; Ziolo, 1996;
Galvin va nnk, 2002; Nguyen va nnk, 2001;
Rajasekharan, 2007):

An =wD + DLcos6 (D

Trong do: D - chiéu ngang cta bé lamella; w -
chiéu rong cta cic kénh; L - chiéu dai cda tim
nghiéng; 0 - géc nghiéng ctia tim nghiéng so véi
phwong ngang.

Dién tich theo phwong ngang cua phan phia
dwéi cac tAim nghiéng déu c6 gia tri 1a wD. Do dé
gia tri F dugc viét lai nhw sau:

_ wD+$;cos€ -1+ Lc;)/se (2)

Goi z 1a khodng cach gitra cic tim nghiéng, ta
c6: z = wsin® hay w = z/sin6, thay vao phwong
trinh (2), ta cé:

F

F=1+§c0595in9 (3)

Thong s6 F thé hién nang suit cta bé ling
lamella cao hon so véi cac bé lang dong bun khéc,
cac hé thong khac c6 F = 1, nhung bé 1ing lamella
c6 F>1 do c6 bé tri thém cac tAim nghiéng.

T phan tich trén nhan thiy, bé lang lamella
¢6 hai wu diém ndi bat so vi cac bé lang khac 1a
thoi gian ling cia hat ngan hon va dién tich ling
cao hon. Do d4, bé lang lamella c6 nang suit lon
hon khi cuing dién tich chiém chd nha xuwdng va
cho phép thu dwoc nuwée tuan hoan cé chat lwgng
cao hon.

3. Mau va thiét bi thi nghiém

3.1. Thiét bi thi nghiém

Cép liéu

1. Thing cép lidu;
2. Bé léng lamella;
3. Thung chira nudc tran;
4. Van thao san phdm cin;

5. Thung chira san phdm can.

Hinh 4. So do thiét bi thi nghiém ldng dong
bun bdng b€ lang lamella 0,05 m?.

Béling lamella phong thi nghiém gom: 2 ngin
l&ng, mdi ngin c6 tiét dién 200x100 mm sau 400
mm, khodng cach giita 2 ngan 50 mm, bén trong
mdi ngin c6 lap hé cac tAm nghiéng v&i chiéu rong
cia kénh 20 mm (Hinh 4). So d6 thiét bi thi
nghiém cho & Hinh 4. Nwéc trong ciia qua trinh thi
nghiém lién tuc chay vao thung chira 3. Khi nwéc
tran bat dau chay trén miéng bé&, bat diu mé van 4
dé thao san phidm cin ling vao thung chira 5. Khi
dirng cip liéu déng van 4 dé€ 1ay thung chira cin 5.

3.2. Mdu thi nghiém

MAu thi nghiém 1 c4p hat -1 mm dwoc tach ra
tir quing nguyén khai cia Cong ty Nhom Dik
No6ng va LAm Dong. Tinh chit ciia mau nghién ctru
dwoc cho & cacBang 1, 2, 3.

Tir két qua phan tich miu bun nguyén khai
clia LAm Dong va Dak Nong nhan thiy: C4 hai loai
mAu bun déu chira tir 60% dén trén 70% cAp hat -
0,02 mm va bun nguyén khai cia LAm Déng c6
khdi lwong riéng 16n hon ctia Pak Nong; Khoang
vat sét trong mAau nghién ctru chi yéu 1 gotit va
kaolin, tuy nhién khoang vat kaolin trong miu bun
DPik Nong cao hon nhiéu so véi LAm Pong. Nhw
vay c6 thé thdy 02 mAu nghién ctru déu thudc loai
kho ling dong va miu bun Pak Nong khé lang
dong hon so véi LAm Dong.

Bdng 1. Ty trong ctia mdu nghién ciru.

Loaimidu |Lin1 |Lian2 |Lan3 | TB

bak Néng | 2,42 | 2,37 2,39 2,39

LAm Pong | 2,65 2,72 2,78 2,72
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Bdng 2. Thanh phdn dé hat mau nghién ciru.

Lam Dong Dak Nong
Cip hat, mm | Thu hoach, Ham lwong, % Thu hoach, Ham lwong, %
% Al;03 Si0, % Al;03 Si0;
0,5-1 1,78 36,43 2,54 6,70 43,44 4,87
0,2-0,5 5,57 36,42 4,78 8,84 42,04 5,15
0,074-0,2 3,52 40,34 7,96 13,26 35,86 4,72
0,02-0,074 16,31 32,47 5,34 9,16 35,58 2,96
-0,02 72,82 29,65 5,84 62,04 32,84 2,47
Cong 100,00 30,98 5,72 100,00 35,02 3,21
Bdng 3. Thanh phdn khodng vt ciia mdu nghién ctru.
Thanh phin khodng vit va khodng ham lwong (~%)
Loai mau . , He- Thach , Kao- .. | lme- | K.wat
: Gipxit Gotit matit anh Mlit linit Clorit nit Khac
Pak Nong | 38+40 24+26 3+5 1+3 1+3 14+16 2+4 5+7 -
Lam Pong | 50+52 | 21+23 5+7 4+6 1+3 4+6 1+3 3+5 | Felspat

3.3. Diéu kién thi nghiém

Trong qua trinh thi nghiém da dung 02 loai
keo tu sau:

NALCO 85035 (C), dang dwoc Bateco cung
cdp va str dung tai cac nha may.

HA-LB080 (D) loai nay dwgc cung cip boi
Hansol - Trung Qudc.

Do diéu kién sdn xudt thuc té tai nha may nén
ndng dod pha ran trong bun thai truéc khi ling
dong déu 6n dinh quanh gia tri 6%. Pong thoi, ca
hai Cong ty déu st dung nwérc tuan hoan nén bun
thai c6 gia tri ndm trong khoang pH = 6,5+7,0. Vi
vay, dé phu hop véi diéu kién san xudt, trong qua
trinh thi nghiém c6 dinh néng d pha ran va pH
ctia bun & gia tri trén. Cac thong s6 thay ddi trong
qué trinh thi nghiém lang dong bun bang bé lang
lamella 1a loai keo ty, chi phi keo tu va Iwu lwong
bun cip liéu, cu thé nhw sau:

Loai keo tu: C va D.

Chi phi keo tu thay déi lan lwot la: 20; 30; 40
va 50 g/t; (Pham va nnk, 2024).

Luu lwong cip liéu thay doi lan lwot la: 6,25;
8,7; 10,5 va 18,18 I/phtt.

Két qua cta cac thi nghiém dwoc danh gia
thong qua ham lwgng pha ran trong nwdc tran (C,
mg/1) va ndng do pha rin trong cin lang (p, %).

4. Két qua thi nghiém va thao luin

Két qua thi nghiém ldng dong bun thai cia cac
Cong ty Nhom thudc TKV & cac ché do cong nghé
khac nhau cho & cac d6 thi & cac Hinh 5+8.

Tl két qua thi nghiém thay déi loai chat trgr
ldng, chi phi chat trg 1dng va luu lwong bun cip
liéu khi 1dng dong bun thai xwdng tuyén rira clia
Cong ty Nhom Dak Nong va LAm Dong bang bé
lang lamella 0,05 m2, c6 mot s6 nhan xét sau:

Tang lvu lwong bun cép liéu & tat ca cac thi
nghiém déu cho ndong do pha ran cla cin lang
giadm dan va ham lwong pha ran trong nuéc tran
tang dan. O trong gidi cip liéu tir 6,25+10,5 1 /phit
va véi chi phi keo tu 30+50 g/t déu cho két qua
ldng dong rat tot. Cu thé cin ldng déu c6 nong do
pha ran trén 35% va mat do pha ran trong nuéc
tran dwdi 80 mg/l. T6t hon két qua thi nghiém
trong &ng lang (Pham va nnk., 2024).

O tit ca cac thi nghiém khi ting chi phi keo tu
thi ham lwong pha ran trong nwéc trong gidm dan
nhung nong d6 pha ran trong cin ling cling giam
dan. Chi phi keo tu t6i wu nam trong khoang
3040 g/t.

Két qua thi nghiém ciing cho thay keo tu D c6
hiéu qua lang dong bun Pak Nong tot hon so véi
keo tu C. Nguworc lai, bun thai LAm Pong lai ¢ hiéu
qua lang dong t6t hon khi dung keo tu C.

Lang dong bun bang bé& 1ang lamella c6 chi phi
keo tu thap hon so véi thue té san xuat tai cac nha
may 30+40 g/t so v4i 50 g/t; dong thoi nong do
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b. Mat @6 pha ran trong nudc trong

Hinh 8. D6 thi biéu dién sw phu thudc ctia cdc chi tiéu céng nghé ldng dong vao téc do cdp liéu va
chi phi keo tu C khi ldng dong bun thdi Ldm Ddng.

pha ran cta cin lang trong qua trinh thi nghiém
cling cao hon so v&i thyc té san xuit, trén 35% so
voi 16+18% (Cong ty Nhom Dak Nong va Lam
Pong bao co san xuit, 2022).

5. Tinh toan ning suit bé lang lamella theo ly
thuyét va s liéu thyc nghiém

5.1. Ndng sudt bé theo ly thuyét

Vi bun thai Pak Nong khé ling dong hon so
vGi LAm Pong va hai nha may c6 cong suat twong
tw nhau nén trong phan nay chi tinh ning sut
theo s liéu thi nghiém bun thai Dk Nong. Nang
suat theo ly thuyét clia bé 1ang dwoc dwa theo mo
hinh nguyén ly chuyén dong ctia hat khoang trong
kénh nghiéng trinh bay & Hinh 3, cong thirc lién hé
gitra tdc d6 chuyén déng cua chit léng theo
phuong thing dimg va téc do roi (Uy) cta hat
khoang ranh gi¢i dwoc tinh theo cong thirc Stokes
nhw cong thirc (4) (Nguyén va nnk, 2012;
Tarleton va nnk., 2007; Laskovski va nnk., 2006;
Galvin va nnk., 2002; Nguyen va nnk., 2001).

*d2(5—
_ 0,545+d*(6-1000) m/s 4)

U; . ,

Trong do: d - dwong kinh hat khoang, m; & -
khdi lwong riéng pha ran, 5 =2390 kg/ms3; p - do
nhét cia nwdc, p= 0,001 kg/m.s

Goi: Cqay - nONE d6 ran bun dau, g/l va Caa, =
60 g/1; & - khoi lwong riéng pha ran, g/ml va 8 =
2,39g/ml; S - dién tich ling theo phwong nam
ngang, m2 va S = 0,05 m2; Vg, - ndng suét thiét bi

theo bun dau, m3/h; Vean - ndng sudt nwéce tran,
m3/h; q - nang suit riéng theo ran, t/(mzh); R - ty
18 16ng/ran cac sdn phdm; Q - nang suit theo ran,
t/h.

Khi d6 thé tich pha rin va nwéc trong 1 lit bun
d4u tinh theo cong thirc (5) va (6):

Vian = Cdﬁu/& ml (5)
Viwse = 1000 - Vign = 1000 - Caze/5, ml - (6)

Ty 1é L/R cta bun dau dwoc tinh theo cong
thirc (7):
R = Vnu‘é’c/ Caru (7)
Gia str tt ca chatran trong bun dau di vao can
ldng thi thé tich nwéc tran dugc tinh theo céng
thirc (8):
Viran = Qd“au(Rd“au - Rcén) (8)
P& dam bao cac hat c6 kich thwéc 1o6m hon
kich thuéc hat ranh gi¢i khong di vao san phadm
tran thi phai thoa man diéu kién Vgan> U*S
>F*$*U,(d) hay trong diéu kién cin bang:
Vian = Qdéu(Rdéu - Rcén) = F*S*Ut(d)
Qdéu = F*S*Ut(d) / Viran
Ning suit riéng cta bé theo dién tich lang
theo phwong ngang sé theo cong thirc (11):
(dau = Qdéu/s == F*Ut(d)/ (Rdﬁu - Rczfm) (1 1)

Khi ling dong bun khong str dung keo tu c6
thé1dy d = 0,01mm va & = 2,39 t/m3 (theo sé liéu
thi nghiém), thay vao cong thirc (4) ta dwoc Uy(d)
=0,0000763 m/s =0,275m/h.

(9

hay (10)
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Dién tich ling theo tAm nghiéng: Thay cac gia
tri L, z va 0 vao cong thirc (3), ta dwoc F=9,6.

Trong truwomg hop lang dong bun min va
trong diéu kién khong st dung keo tu c6 thé 14y d
= 0,01lmm nén U1 = 0,275 m/h va cac gia tri
thuc té cia bun quang dudi 8 = 2,39 t/m3; Ren=
1,85 (twong Gng v&i pen = 35%, sO liéu thi
nghiém).

Khi d6 theo cong thirc (11) ta c6 ning suat
riéng cia may theo ly thuyétla:

Qaau = 9,6%0,275/((1000 - Caz/2,39)/Cazu - 1,85)
=2,64/((1000 - 60/2,39)/60 - 1,85) =0,18 t/m2h

Ning suit thiét bi theo phin ran dwoc tinh
theo cong thirc (10):

Qazu =S*qaa = 0,05%0,18 = 0,009 t/h

Nang suit thiét bi theo bun dwgc tinh nhw
sau:

Vaau= Qd‘éu* Raau + Qdﬁu/Sz 0,009*16,25 +
0,009/2,4=0,154 m3/h

5.2. Ndng sudt bé theo sd liéu thi nghiém

Theo s0 liéu thuc té lwu lwong bun cip vao bé
t6i wu nam trong khoang 8,7+10,5 I/phut, twong
trng 0,52+0,63 m3/h. Ma ty s6 L/R bun dau la
16,25 nén ning suit theo pha rén ctia thiét bi thuc
t8 s& 1a: (0,52 - 0,63)/(16,25 + 1/2,39) = (0,031 -
0,038) t/h.

Do dién tich cia bé 1dng thi nghiém 12 0,05 m?,
khi d6 ning suat riéng theo pha ran va bun theo s
liéu thuc té sé la:

q=(0,031-0,038)/0,05 = (0,62 - 0,76) t/mzh
v=(0,52 - 0,63)/0,05 = (10,4-12,6) m3/mzh

Tir két qua tinh toan ndng suit thiét bi theo ly
thuyét (khong str dung keo tu) va thuec té (str dung
keo tu), da xac dinh dwoc niang suit cia bé lang
lamella khi 1dng dong bun thai xwédng tuyén rira

Bdng 4. Ndng sudt bé ldng lamella 0,05 m? theo
ly thuyét va thuec té.

Phwong phap V, m3/h Q t/h
tinh

Theo ly thuyét 0,154 0,009
Theo s6 liéu thi| 0,52+0,63 0,031+0,038
nghiém

clia Cong ty Nhom Dk Nong va LAm Pong nhw
Bang 4.

Tlr Bang 4, nhin thdy nang suit khi thi
nghiém thuec té (st dung keo tu) cao hon gip 3 lan
so v&i tinh todn theo ly thuyét. Chirng t6 bun thai
clia Cong ty Nhom Dak Nong va LAm Dong co thé
lang dong t6t bang thiét bi lamella khi st dung
thém chit tro lang.

6.Kétluian

T két qua nghién ctru ldng dong bun thai
xwéng tuyén rira ctia Cong ty Nhom Dak Nong va
Lam Dong, nhom tac gid rat ra mot s6 kétluin sau:

Bun nguyén khai cip -1 mm cda Cong ty
Nhom Dak Nong va LAm Dong chira trén 60 % cip
hat -0,02 mm. Khodng vt trong bun chu yéu la
gipxit, gotit, kaolin,... va khoi lwong riéng ctia bun
vao khoang 2,39+2,5 t/m3. Pay la loai bun khé
lang dong do chita nhiéu c4p hat siéu min va cac
khoang vat sét. Néu lang dong bang cic thiét bi
thong thwong sé ton nhiéu dién tich 1dng dong va
hiéu suit lang dong thap.

Cac két qua thi nghiém lang dong bun bang bé
ldng lamella rat kha quan. Khi ling dong & ché do
t6i wu véi keo tu D va C & chi phi 30+40 g/t va luu
lwong cap liéu 8,7+10,5 I/phut, thu dwoc nong do
pha rdn cta cin ling nidm trong khoang
35,44+48,39% va mat do pha rin trong nuéc
trong nam trong khoang 56,33+80 mg/I. Két qua
thi nghiém t6t hon so véi thuce té san xuit tai hai
nha may.

Theo két qua tinh to4n niing suit ctia bé ling
lamella dién tich lang 0,05 m? theo ly thuyét va
thuc té thi nghiém nhén thiy: ning suit thuc té
ctia bé cao hon gip 3 Ian so véi tinh toan theo ly
thuyét; cu thé nang suat theo ly thuyét 0,154 m3/h,
con nang suit theo két qua thi nghiém la
0,52+0,63 m3/h. Chitng t6 bun thai xwdng tuyén
rira ciia Cong ty Nhom D3k Nong va LAm Dong c6
thé lang dong t6t bang bé 1ang lamella;

Hién nay, hai nha may dang dung 02 bé c6 dac
cao tron c6 dién tich lang 4.400 m? dé lang dong
4.000 m3/h (nang suit theo pha rian 230+260
t/h). Néu str dung b€ lang lamella dé ling dong
bun thai cho 02 Cong ty sé gidam dworc dién tich xay
dung va cho hiéu qua lang dong cao hon. Tuy
nhién, d€ sém dwa bé 1ang lamella vao thyc té san
xudt cin qua thi nghiém ban cdng nghiép, dé
khang dinh dwoc tinh wu viét clia bé so vdi bé co
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dic cao tron khi ling dong bun thai xwdng tuyén
quang bauxit.
Pong gop cua cac tac gia

Pham Van Luén - l4p dan y, viét phan tong
quan, ndi dung, phan tich thao lun, xi 1y s liéu;
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Kim Dung - stra dan y va bién tap lai bai bao;
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s6 liéu tai thuc té nha may va tham gia 1y mau thi
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