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Bauxite is an important raw material in the production of alumina and
aluminum. In Vietnam, bauxite is primarily found in the Central Highlands, with
gipxit being the most abundant mineral. The processing technology at
Vinacomin companies includes the following technological stages: crushing,
washing, and screening; clay removal and screening. After the processing, the
over 1 mm fraction size is recovered as concentrate, while the below 1 mm
fraction size is discharged into the tailings pond. Currently, the washing plants
operate stably and achieve the technological indicators compared to the design.
However, because the processing plants cannot fully recover the fine ore in the
below 1 mm fraction size, the amount of tailings discharged into the pond
accounts for more than 50% compared to the raw ore. Currently, with
technological advances, the fraction size of bauxite fine ore has been reduced to
0.25 mm, even to 0.035 mm. This article presents an overview of current
advanced technologies to recover small and fine-grained bauxite. The
technologies are a combination of washing - classification - gravity separation -
ultrasonic pretreatment - chemical pretreatment - flotation, and bioleaching.
Based on these technologies, the material composition and processing
technology orientation of the tailings sample of Dak Nong Aluminum Company
have been studied. Accordingly, the tailings sample should be separated with a
cut size of 0.074 mm before using gravity separation for coarse fraction size. The
fraction size below 0.074 mm is recommended to remove the clay below 0.01
mm and bio-treatment, while the 0.01+0.074 mm fraction is recovered by
flotation.
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Bauxit la nguén nguyén liéu quan trong trong sdn xudt alumin va nhém. Tai
Viét Nam, bauxit ton tai chi yéu & khu vuc Tdy Nguyén véi khodng vdt chinh
la gipxit. Cong nghé tuyén tai cdc Cong ty thudc TKV bao gom cdc khdu céng
nghé: ddp; sang rira, mdy ddnh toi; khitr mun sét va sang phdn logi. Sau qud
trinh tuyén thu hoi cdp hat + 1 mm lam qudng tinh, con cdp hat - 1 mm duoc
thdi bé ra ho thdi qudng dudi. Hién tai, cdc xwéng tuyén rira hoat dong én dinh
va dat dwoc cdc chi tiéu cng nghé so thiét ké Nhung do cdc xuéng tuyén
khéng tdn thu dwoc qudng tinh & cdp hat - Imm nén luwong qudng dudi thdi ra
ho chiém hon 50 % so véi qudng nguyén khai. Hién nay, voi sw tién b6 vé cong
nghé dé hat qudng tinh bauxit duwoc gidm dén 0,25 mm, thdm chi dén 0,035
mm. Bai bdo trinh bay tong quan cdc cong nghé tién tién hién nay dé thu hoi
bauxit c& hat nhé va min. Cdc cong nghé la sw két hop ca tuyén rira - phdn
cdp - tuyén trong luc - cong nghé siéu dm - cong nghé tién xi Iy héa hoc - tuyén
noi va vi sinh. Dya trén cdc cong nghé nay, mau qudng dudi min ctia cong ty
nhém Bdk Néng da duwoc nghién cieu thanh phdn vdt chdt va dinh huéng cong
nghé ché bién. Theo dé, mau qudng dudi nén dugc phan cdp véi dé hat ranh
gioi 0,074 mm trwéc khi st dung tuyén trong luc cho cdp hat thé. Cap hat -
0,074 mm dwoc kién nghi loai b6 mun -0,01 mm va vi sinh trong khi cdp
0,01+0,074 mm dwoc thu hdi bdng tuyén néi.
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1. M¢& dau

Bauxitla mét trong sé cac khoang san co trir
lwgng 16n, quan trong va chién lwoc trong viéc
phat trién kinh té€ x3 hoi ctia dit nwéc (866/QD-
TTg, 2023). Viéc tham do, khai thac loai khoang
s&n nay phai gin v&i ché bién sau d€ dam bao va
nang cao gia tri kinh té cia bauxit. Muc tiéu trong
giai doan 2021 - 2030 nwée ta c6 18 mo khai thac
vatuyén quangbauxitvdisanlwgnghang nim dat
114,5 triéu tin. Trong thoi gian téi, nha may
alumin Nhan Co (thudc cong ty nhdm Dak Nong -
TKV) c6 ké hoach ting c6ng suit tir 0,65 triéu tin
1én khoang 2 triéu tin/ndm, twong &ng vdilwong
quang tinh sau tuyén khoang 4 triéu tin/nam va
quang nguyén khai vao khoang 8 triéu tin/nam.

Hién nay, xwdng tuyén quang bauxitcia Cong
ty Nhom D3k Nong dang sir dung cdng nghé tuyén
rira véi do sdu tuyén dén 1 mm. Lwong quéng tinh
cip + 1mm thu dwgcsau khi tuyén chidat 50 % so
véi quing nguyén khai, gdy mat mat quing tinh
bauxit theo cip -1 mm va tén dién tich ho6 thai
Khéilwgng bun (tinh theo khéilwgng khd) thai ra
hang ndm cia Cong ty Nhom DPik Nong vao
khoang 1,5 triéu tin va dang thai vao ho cé dién
tich 54 ha. Hién nay, ho thai gin nhw da day va
dang ti€n hanh xay dwng ho thai méi.

Ngay nay, véisw phattrién manh mé cua cong
nghé va thiét bi tuyén cadc nha may tuyén quang
bauxit trén thé gi¢i da dwa do sau tuyén dén 0,1
mm hodc nhé hon, nhiam tin thu t6i da quing tinh
bauxit c& hat min.

Theo céac sd liéu phan tich truéc d6, mau bun
tai ho thai ctia Cong ty Nhdm Dk Nong c6 ham
lwong Al203 trén 30 % véicdp hat+0,25 mm trong
mau dd tiéu chudn lam quang tinh bauxit. CAp hat
-0,25 mm c6 chatlwong thip va chitra nhiéu mun
sét cin phdi dwgc x ly thu hoi. Hién chwa cd
nghién ciu nao veé viéc tach cip +0,25 mm trong
bun thai va tuyén quing cap - 0,25 mm. Nhw viy,
viéc nghién ctru cac cong nghé tién tién va dinh
hwéng congnghé tanthu quang tinh bauxittirbun
thai xwdng tuyén rira khong chi giup Cong ty
nhém D3k Nong c6 cac co s& khoa hoc d€ danh gia
kha ning trién khai dw 4n ma con déng gop trong
cac muc tiéu kinh té chung nhw tiét kiém va tin
thu tai nguyén, gidm dién tich h6 thai, tiét kiém
diéntich khaithacva kinh phi dén bu datxay dung
ho6 dap.

2. Cac cong nghé méi trong tuyén quang
Bauxit nhé va min

V@ co'ban, cic tién bd cong nghé trong tuyén
quiang bauxit c& hat min vin xoay quanh cac cong
nghé 16i nhw tuyén trong lwc, tuyén néi, tuyén rira
va phoi hop cidc phwong phdp tuyén véi nhau
Tinh m&i & diy chi yéula & swkéthop hoply cac
cong nghé, thiét bi va cac thiét bi phu tro nhim
ning cao hiéu suit tuyén.

2.1. Céng nghé phdn cdp - tuyén rira - tuyén
trong luc

Gao va cong su (2008) da tién hanh nghién
clru tuyén mau quing Bauxit tir nha may Henan
Changcheng Alumina. Mau quang c6 chit lwgng
thap véiham lwong Al203, Si02 1an lwot1a 59,80%
va 13,62%. Cac khoang vat chira nhém chi yéu la
diaspore (59,47%), bomit, gipxit (6,57%). Ham
lwgng Al203 ctia cdp hat +0,1 mm la 65,56% véi
modul Si (A/S = 6,05). Cdp hat-0,074 mm chiém
61,91% v&i ham lwgng Al203 1a 35,72%, modul Si
3,80. Thach thirc chli yéu véiloai mau nay khong
chila ham lwgng Al203 thap ma con modul Si thap
hon rat nhiéu so véi tiéu chudn dé cé thé san xuit
alumin bang phwong phap Bayer. Giai phap cta
nhémnghién ctru tip trungvao xtr Iy cac kh6 khan
trén bang xiclon thdy lwc dworng kinh 75 mm, géc
c6n 15 do. Theo d6, d6i vi xiclon c6 dwong kinh
ong thdo bun tran: 17 mm; ap sudt cap liéu: 0,4
MPa; néng do bun: 10%; dwongkinh 6ng thio cat:
6 mm, thyc thu Al203 trong san phdm cat, san
phidm bun I4n lwot dat gan 80%, modul silic 7.
Nghién ctru da chi ra dwgc dnh hudng clia cac
thong s6 cong nghé cia xiclon t&i thuc thu Al203
va modul Si ctia cac san phdm. Khi ting dwong
kinh 6ngcatdan déngidm modul Sitrongbun tran
va tiang thyc thu Al203 trong san phdm cat. Trong
khi ting ap lwc cap liéu cai thién tot hiéu qua phan
chia bun - cat thi ting ndng dé bun lai lam gidm
hiéu qua nay.

Husainiva cong sy (2014) da nghién ctru hai
loai mau bauxit mé Tayan. Mot loai quing ham
lwgng thap chia 34,63% Al203 va 5,20% SiO2
trongkhiloaith haiham lwgng cao chiva47,30%
Al203va5,79% Si02. Sang quay danh toi dang tang
trong (dwong kinh 80 cm, dai 200 cm, 16 sang 2
mm) di duoc st dung dé€ tuyén quing bauxit thé.
Nghién cttru dwoc bat dau bang cach dap, sau dd 1a
rira va sang. May rira dwgc ho trg bdi may phun
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nuwédc dé thu dwgc quang tinh (kich thuéc hat +2
mm) va quang dudi (kich thwéc hat -2 mm). Cac
théng s6 thay doi la téc d6 cap liéu (300+2100
kg/gi®), nong dd bun (14+36%) va lwu lwong
nwéc (35+78 L/phtt). Két qua cho thiy téc do cap
lifuvanongdobun co ticdonglén dén chitlwong
quang tinh bauxit thu dwoc. Téc dd cip liéu va
nong do bun cang cao thi ham lwgng Al203 trong
quang tinh bauxit cang thap. Piéu kién t6i wu dat
duoc & t6c do cap liéu 1600 kg/gio, nong do bun
25% va thoi gian rira 1a 8 phut c6 kha nang thu
dwoc quang tinh bauxit c6 ham lwong 45,25%
Al203 va 3,27% SiOz (khi rira quang nghéo) va
55,50% Al203, 0,47% SiO2 (khi rira quang giau).
Ham lwong tap chit cé kich thwéc hat <2mm la
khoang 2,1% (khi qudng bauxit thé lam nguyén
liéu thwong la loai cip cao). Ham lwgng Al203 ting
trung binh trong quang bauxit da rirala 6,63% va
ham lwgng SiO2 phan &ng gidm trung binh la
2,87%. Quang bauxit da rira dwoc san xuit c6 thé
lam nguyénliéu dauvao dangtin ciy cho quy trinh
Bayer. Vé co ban, cong nghé nay twong do6i pho
bién khi ché bién quing Bauxit, tuy nhién cac
théng s6 cong nghé cia sang quay danh toi cling
la mot diém mai cé thé tham khao khi xtr Iy nguén
quang c6 chat lwgng twong tu.

Ahmad va cdng sw (2016) da chi ra rang cac
silic & dang sét gay bat lgi 16n cho qua trinh san
xudt alumin bing phwong phap Bayer. Do do,
bauxit dwgc xi Iy va riva trong cac sang quay dé
loaibd sét. Trongnghién ctru hién tai, motky thuat
rira bang séng siéu Am don gian di dwoc phat
trién dé loai b sét va xac dinh tinh kho dé rira vat
liéu & cac kich thwéc ranh gi¢i phan chia khac
nhau. Theo d6,bon phan cipliéu ciia quingbauxit
sét duocrira trong phong thinghiémtrong 1, 3,5
va 6 phut bang siéu Am. Sau 5 phut, cac diéu kién
rira & trang thai on dinh da dwoc quansat. Két qua
cho thay & kich thwérc phan chia 36 um, 70% khoi
lwong va 77,5% alumin dwoc thu hoi trong khi
69% tong lwgng silic di vao quang dudi. Khi tang
kich thwéc ranh gi¢i phan chia tir 36 pm 1én 100
pum, thwe thu Al203 gidm 5% trong khi lwgng silic
chi gidm nhe trong quang tinh.

Téc gia Li va cong sy (2008) da cong bo vé
mot cong nghé dé tuyén rira quing bauxit véi do
siu dwa tuyén xudng dén 0,5 mm. Theo d6, qua
trinh c6ng nghé la nghién chon loc qudng bauxit.
Bun sau sau nghién dwgc khudy va phén loai véi
phan min 1a quing dudi va phan tho 1a quang tinh.

L&p bun sau nghién dwgc pha lodng va tao thanh
bun v&i nwdce, trong khi quang thé tiép tuc duoc
nghién va dugc giai phong khoikhoi tap chidtbén
trong. Viéc ki€m soat lwgng vat nghién bd sung
giup nganngtra tinh trang qua nghién. Phan thé va
min dwgc phan tach thong qua kiém soat ndng do
bun va diéu chinh cac thong s6 cia thiét bi phan
chia (sang rung, phan c4p rudt xoin, xyclon thiy
lwc, may 1dng, ban dai) (Li va nnk., 2008).

Cacthong sé lwu y trong qua trinh nghién rira
1a kich thwéce bi nghién gip 2+10 1an kich thwérc
hat t6i da cia quang can rira, va thé tich bi chiém
tir 13 0,2+10% tang nghién. May nghién c6 thé la
nghién théo tai qua tAm hodc ban ty nghién. Vit
nghién ciing c6 thé 1a thanh nghién. Nong do phan
tram chatrin ciabun trong qué trinh nghién chon
loc 1a tr 2+70%. Qué trinh khudy bun cé toc db
khudy tir 100 vong/phut dén 3000 vong/phut;
ndong do phan tram chit rin ctia bun trong qua
trinh khudy va tao bun la tir 1+60%; phan hat min
sau qua trinh rira c6 kich thwécnhé hon 0,5 mm.
Viéc nghién chon loc quang tao ra tinh quang min,
tiétkiém chiphi nghién cho nhaméyalumin (Liva
nnk., 2008).

Cac thi nghiém nghién quy mo6 phong thi
nghiém cho thiy téc do tao ra cac hat cé kich
thwéc -200 mesh thay d6i dang ké tuy thudc vao
cac khoang chit khac nhau trong quédng bauxit.
Diasporelaphakhé phavd nhattrongkhi kaolinit
c6 thé dé pha v& hon nhiéu (Wei va nnk., 2001a).
Sau khi nghién chon loc, modul Si ctia quang
bauxit Binh Qudc c6 thé dwoc cai thién tir
5,61+9,76 & cap kich thwéc +0,037 mm, véi nang
sudt 46,49% (Wei va nnk, 2001b). Cic thw
nghiém nghién chon loc da dwoc tién hanh bang
cach st dung ba hinh dang khac nhau cho vat
nghién: bi nghién, thanh nghién va két hgp ca hai
loai (hén hop). Su thay déi kich thwéc sdn pham,
modul Siva téc d6 nghién da dwoc nghién ctru va
két qua nghién chon loc t6t nhit thu dwoc véivat
nghién hon hop (Zhangva nnk., 2004). B6n chat
tro nghién da dwoc nghién ctiru dé€ xac dinh tac
dong ctia viéc ting cwong nghién chon loc. Chat
tro nghién tot nhit c6 thé lam ting ham lwong
-200 mesh 1én 7,88% va tang nang suit san phim
v&i modul Si trén 9+24,62% (Yan va nnk., 2004)
(Tian va nnk., 2006). M6t s6 quy trinh tuyén,
chang han nhw tuyén néi st dung xyclone thiy
lwc, dd dwoc nghién cteu thir nghiém dé tang hiéu
qua (Ren va nnk., 2004).
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Ahmad va cong sw (2014) da chi ra tap chét
sétanh hwdng tiéu cwe dén quy trinh Bayer trong
s&n xuit alumina va c6 thé loai bé bang phuwong
phép tuyén riva. Rira bauxit1a mot qua trinh vatly
gdy ra sw phan hly va tach két tu cta nén sét, va
bauxit dwoc gidi phong khadi dat sét (giau silica).
Sau d6, qua trinh tach dién ra véi sy hd tro cla
sang wot ¢ kich thwére hat ranh gi¢i dwoe xac dinh
trwée. Ba ky thuat da dwgc nghién ctru trong
phong thi nghiém: rira tang tréng, rira str dung tia
nwéc va rira sit dung séng siéu Am. Cac thong s
van hanh khac nhau da dwoc nghién ctru cho qua
trinh rira tang trong va rira tia nwéc, bao gobm thoi
gian lwu gitr vat liéu, toc doé quay tréng, nong do
chatrin, thoi gian phun tia nwéc, 4p sudt va chiéu
cao. O ndng do pha rin 55%, va tdc d6 quay cua
tang 31 vong/phit, thoi gian lvu mau anh hwéng
dang ké dén hiéu qua tach sét. Nghién ctru da xac
dinh dwoc mau sau rira c6 kich thwéc hat1é6n hon
0,036 mm véi ham lwgng Al203 trén 50%, modul
Si 8,32 & mirc chip nhin duoc.

Trong bdo cdo tong quan vé cac cong nghé
tuyén quidng bauxit, Buntenbach va cong sw
(2010) da chi ra cong nghé tuyén quiang bauxit
don gidn nhit 1a swkét hop cta cac qua trinh dap
- nghién, sang, rira sét va xyclon (c6 két hop véi
sang khr nwéc). Muc dich clda cong nghé nay la
gidm ham lwgng silic phan tng (kaolinit). Cic md
1én trén thé giG¢i 4p dung cong nghé nay 1a Jurut,
Trombetas (Brazil), Awaso (Ghana), Weipa
(Australia), Coermotibo (Suriname).

Cling trong bao cdo ctia Buntenbach va cong
sw (2010), loai cong nghé tht hai sir dung dé
tuyén quingbauxit& Hy Lap véido sdu dwa tuyén
0,355 mm. Dic diém cna loai quiang bauxit nay
chtra ham lwong cao sat va titan. Do d6 cong nghé
sé tip trung tach cip +0,355 mm dé thu dwoc
quang tinh th& nhat. Phan -0,355 mm dwgc kKhi
slime bé&i xyclon hai giai doan sau d6 tach san
phdm ndng bang bang vit xodn va tuyén tir.

2.2. Cong nghé tuyén néi

Bao cdo cia Buntenbachvacongsw(2010) da
chira trién vong rng dung tuyén ndi trong thu hoi
bauxit c& hat min mé Arkansas (M) . Theo do,
quang dudi cia qua trinh tuyén rira dwoc duwa
tuyén néi ngugc (tuyén ndi thach anh va dé chim
bauxit) st dung hé tinh bdt (thudc de chim),
amine (thuéc tip hop) & pH 10. Thong thwong cac
khoang chita sit va titan cling sé bi d& chim véi

bauxit nén can mot buéc tuyén tir dé tach ching
ra & cong doan cudi cung.

Trong nghién cttu cua Cheng va cOng sw
(2006), cac hoa chidt DTAL (mudi amoni bac 4 -
thuoc tdp hop), SFL (Sodium Formaldehyde
Sulfoxylate - thuéc de chim), MIBC (Methyl
Isobutyl Carbinol - thudctao bot) da dwocstrdung
dé thu dwgc quang tinh Bauxit véi thue thu Al203
>86%, modul Si >10. Nghién ctru nay c6 két qua
twong tw véi két qua nghién cliu truede dé cia
Wang va cong sw (2004) véi cadc nhan dinh: (1)
DTAL c6 do chon loc cao hon dodecylamine va
cetyl trimethylammonium bromide trong qua
trinh tuyén ndi ngwoc loai bd silicat quing
diaspore-bauxit trong khoang pH 6-7; (2) Bun ¢6
kich thwéc hat dwdi 0,01 mm anh hwéng dén qua
trinh tuyén ndi ngwoc bang thudc tap hop cation,
do dé can loai bo bun c6 kich thwéc 0,010 mm
bang cach str dung Na2CO3 1am chit phan tan; (3)
Két qua tuyén ndi thu dwoc tinh quang bauxit
(modul Si 10, thwc thu Al203 85%) bang so do
thudctuyénkiénnghistr dung DTAL, SFLva MIBC.

Lién quan dén cong nghé tuyén néi ngwoc
quang bauxit, Xu va cong sw (2004) di chira mét
s6 kho khan nhw khir slime va xit Iy bun min (cac
khoang silicat c6 kich thwéc< 0,01 mm), tim kiém
loai thuéc tap hop va dé chim phi hop. O cac
nghién ciru trwedc day, cac thudc tuyén phd bién
dwocstr dung cho tuyén noinguwoc cation bao gom
cac amin béo (thudc tip hop), NaF va Na:SiFe
(thuéckich ddng), thuy tinh1dng, tinh bt va tanin
(thuoc deé chim), va H2S04, Na2CO3 (thudc diéu
chinh pH). Cac thu6c tuyén néi ngwoc anion bao
gbdbm cac mudi amin béo, cac mudi kim loai, tinh
b6t va tanin.

Wulandari va cong sw (2018) da chi ra rang
diéukién tuyénnéinguwoc tétdatdwoc & pH 6,voi
kich thwéc hat -140+270 mesh, véi hiéu suitthu
ho6i alumina la 86,20%. Tuy nhién, ham lwong
alumina trong tinh quing van twong tw, chi
35,78%s0v(136,80% tlr cAp liéu. Ham lwongsilic
trongtinh quang cling twong tw & mirc 25% so véi
24,05% ttr cap liéu. PO phirc tap ctia cac khoang
chét silica-alumina trong dudi quing ngan can
viéc tdch hoan toan quing chibang cach st dung
tuyén ndi nguoc.

Nghién ctru gan day cho thiy hiéusuatthu hoi
Alz203 thap khi st dung amin béo C10-C12 lam
thu6c tAp hop (Yu va nnk., 2008). Cac thudc tip
hop mé&idwoc phathiéncdhiéu quatrongviécthu
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hdi kaolinit, illit va pyrophyllit, ching han nhw N-
(2-aminoethyl)-lauramide, N-(3-aminothyl)-
lauramide, N-alkyl-1,3-propane diamine, alpha
naphthylamine, 313 N,N-demethyl-dodecyl
Amine (DRN) va Nn-Decyl-1,3-diaminopropanes
(DN12). Tinh b4t bién tinh da dwgc chirng minh 1a
chat dé chim hiéu qua sw hinh thanh diaspore
trong diéukién axit. Thu6cdeé chim SA13 c6 thé e
ché 90% diaspore va thu h6i 80% kaolinit (Chen
va nnk., 2006). Mot thir nghiém ban cong nghiép
da dwgc hoan thanh bang ky thuat “tdch bun chon
loc bauxit - tuyén noi ngworc cation” va két qua tét
nhit véi san phdm quang tinh ¢ modul Si 10,12,
thwc thu 82,4% tir quing dau c6 modul Si 5,88
(Wuva Dong, 2008).

Po6i véi tuyén ndi thuin, thudc tip hop
thwong dwoc st dung la natri oleat, dau trung
tinh, dau tall, xa phong parafin oxy hoéa, natri
dodecyl benzen sulfonat, natri lauryl sulfat va
thu6ctip hgp thwong maikhéc. Cacthuécde chim
la thuy tinh 16ng, natri hexametaphosphat, natri
sulfit, natri humat va tinh bot bién tinh (Ling va
Liu, 2008). Mot két qua nghién ctru da chira rang
v&i natri cacbonat va natri hexametaphosphat
lam thuéc dé chim; xa phong héa parafin oxit va
diu tall lam thuéc tip hop, modul Si cia bauxit
loai diaspore-hydromica datang tir 5,33 1én 10,35
v&ithuwe thu88,9% (Huang, 2005). Ngoaira, thudc
tap hop dang chelat m&i dwgc phat trién cé hiéu
qua thu héi diaspore cao hon thudc tip hop axit
hydroxamic (Cui va nnk., 2008).

Lién quan dén tuyén n6i quang bauxit, mot
bao co tong quan cua Gibson va cdng sw (2017)
da mo ta twong d6i day da va chi tiét. Theo do,
tuyén noi (truc ti€p hodc nguoc) sau d6 két bong
lamétphwongphap tiénxly hiéu qua, laky thuat
tuyén ndi chinh dé ning cip diaspore. Tién xtr ly
diaspore bang tuyén ndi c6 nhiéu diéu kién thuin
loi va c6 nhirng han ché nhit dinh. Nghién ctru da
khdo satmot cach c6 hé thong cacyéuté tuyén noi
hiéu qua khac nhau (kich thwéc hat, dién tich bé
mat, thudc tip hop, thudc dé chim, chit phin tan,
kétbongvakéttu) clingnhw cichanchétrongqua
trinh tién xr ly diaspore, dong thoi téng hop céc
két qua toiwu cho qua trinh tuyén noi. tic gia cling
da cung cap cac giai phap khac nhau cho xtr 1y loai
quang nay.

D6i voi tuyén noi quang bomit-bauxit, Birinci
va cong sy (2020) da thi nghiém tir quing dau
chtra 57,33% Al203 va 9,01% SiOz, (modul Si =

6,36). Két qua nghién ctiru da xac dinh bomit lién
két véi cac khoang vat sét (kaolinit va illit), cac
khoadng vat chitra sat (hematit va gotit) va cac
khoangvatchira titan (vi du rutil va ilmenit). Bang
phwong phap tuyén ndinguoc, quang da thu dwoc
quang bauxit tinh chit lwong cao véi modul Si la
8,54, tuy nhién ty 1& thu hdi Al203 vAn & mirc thip
12 42,87%. Mdc du modul Si dat dwgc bang
phwong phap tuyén néila da cho quy trinh Bayer,
nhung ty 1& thu h6i Al203 dwoc coi la thap doi voi
quy trinh tuyé&n néi. Cé thé suy ra rang viéc tach
silic phan rng bang phwong phap tuyén ndivéi ty
1é thu hoi hop 1y 1a khé khan, chi yéu la do thanh
phén khoang vat phirc tap va kha nang gidi phong
khoang chat kém.

Coéng nghé tuyén ndi cét dang tim dwoc gidi
thiéu nhw 1a mot cong nghé maéi dé cai thién hiéu
qua tuyén quang bauxit. Cac thi nghiém tuyén noi
cho thay cac tdim dém trong vung tap hop cta cot
c6 thé cai thién hiéu suit tuyén ndi bauxit va tang
kha nang thu hoi cac hat bauxit nhé hon. Str dung
cac tdm dém, kha nang thu hoi Al203 ting 2,11%
va ham lwong Al203 tang 1,85%. Ty 1é cac hat
khoang vat cé kich thwéc -20 um trong quang tinh
tang tir 47,31+54,79%. K&t qua md phong dong
lwc hoc chatlong tinh todan (CFD) cho thiy cac tim
dém da toiwu hda ddctinh phan b6 botkhi va tang
ty 1& cAc bong bong siéu nho trong cot tuyén noj,
gop phan cai thién kha nang thu hdi cic hat bauxit
min.

Doi véi tuyén quang dudi bauxit (cé kKhoang
vat chinh 13 gipxit) cia nha may tuyén rira
Companhia Bra sileira de Aluminio (Brasil),
phwong phap tuyén noi dwoc str dung vi tinh bot
dwoc st dunglam thudc dé chim va ete-amin lam
thud6c tip hop cation. P6 pH t6i wu vao khoang
10,0. &' quy mo ban cong nghiép, quing tinh thu
dwoc c6 ham lwong 42,3% Al203 véi modul Si
11,1. Do thanh phankhodngvatchtyéutrongtinh
quang 1a gipxit va cac khodng chit chira sit va
titan, quing tinh dwoc nang cip thém bang tuyén
tir dén 54,0% Al203, modul Si 12,6 v&i thye thu
69,3% (san phdm khdngtir tinh) (Massolavannk,
2009).

Nham muc dich tuyén tach kaolinit tir quing
bauxit bang phwong phap tuyén ndi, Liu va cong
sw (2015) da chi ra tinh ky nwéc dwoc cai thién
ctacachatnanokaolinitvaswkét tu cichatlayéu
t6 chinh gép phén cai thién phan &rng tuyén noi &
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pH thip. Ca két qua m6 phdng va két qua chup CT
tia X déu chirng minh sy két tu va hinh thanh cac
cum kaolinit & pH thap. CAc cumKkaolinitnay c6 du
khdi lwong va tinh Ky nwéc dé gidi thich cho viéc
tuyén ndi nguwgc kaolinit thanh céng tir quing
bauxit & pH thdp, st dung dodecylamine
hydrochloride 1am thudc tip hop.

2.3. Cac cong nghé khdc

Dyussenova va cOng sw (2022) da tién hanh
nghién ctu mau quing bauxit clla mob
Krasnogorsk (Kazakhstan) v&éi ham lwgng Al203
42,0%; Si02 11,5%; modul Si 3,65. Mau quing da
dwocnghién dén do hat-0,25 mm. Nghién ctru dé
cap dénviéctiénxtr lybing phwong phap hda, cho
phép chuyén déi thanh phan pha trwdc khi tuyén
trong lwc va loai bo silic hiéu qua trong qua trinh
x ly kiém ti€p theo, nham thu dwgc nguyén liéu
thd phit hop cho sdn xuit alumina bang phwong
phéap Bayer. Phan tich kinh hién vi dién t& cta
quang bauxitban dau cho thiy phin tinh thé tho
bi nén chatb&i phan tinh thé min. Modul silic ctia
mAu bauxit trung binh 14 3,65. Sau khi tién xt ly
héa hoc quang bauxit trong dung dich natri
bicacbonat, phan tinh thé min dwoc tach ra khoi
phén tho va thanh phin pha thay déi, tirc 1a pha
canxi silicat bién mit va pha canxit dwgc hinh
thanh. Tién x& 1y & nhiét d6 90 va 120 °C trong 20
phut da l1am tang thwc thu bauxitlan lwetla 12,1
va 15,2%. Quang tinh c6 chira 95,4% cédp hat 0,05-
0,25 mm v&i modul Si 4,25. P€ thu dwoc quang
bauxit chit lwong cao c6 modul silic 9,1, phan
quangtinh Bauxithatthé nay phai dwoctuyénhda
trong dung dich kiém & giai doan thi hai.

Pattanaikva congsw (2020) da chi ra quang
bauxit c6 chitlwong thap chi c6 thé phu hgp lam
vatliéu chiu Itta hodc vatliéu maimon, khong phu
hop dé€ sdn xuitalumin bang phwong phap Bayer
do c6 ham lwong satvasilic cao. Sw c6 mat clia cac
tap chatlam giam nang lwong lién két giira cac hat
alumin, cudi cuinglam gidm tinh chat co hoc va vt
1y ctia nhém. Cac tap chit nay nén dwoc loai bd
bang cac phwong phap chi phi thip va than thién
v&i moi treong. Trong boi cdnh nay, cac ky thuét
tuyén thong thwong nhw tuyén trong lwc hodc
tuyén tir, tuyén noi bot va nung khr cé thé dwoc
ap dung; tuy nhién, ching doihai thiét bi nha may
16n, lwonghda chitlén vananglwong dauvao cao.

Tat cd déu lam tang chi phi tuyén va tit nhién
khong than thién v&i moi treong. Viéc ing dung
vatliéu sinh hoc trong ki thuat tuyén kim loai, dac
biétla dé€loaibo cictap chatkhac nhau tir quing
bauxit chit lwong thip, la mot giai phap thay thé
phuhop dékhic phuccacvan délién quan dén chi
phi quy trinh cling nhw rai ro méi tredng trong
quaé trinh tuyén kim loai thong thwong. Twong tac
clia vi sinh vat véi quing dan dén viéc chiét xuit
hoac hoa tan chon loc cac kim loai khac nhau
théng qua cac co ché sau:

a) Swbamdinh cua visinh vat trén nén quang.

b) Swbién ddibé mat do hoatdéngcuavi sinh
vat.

¢) Phan &ng sinh héa v&i cac sdn phidm trao
déi chit dwoc tao ra trong qué trinh trao d6i chat
cua vi sinh vat.

Cac loai vi khuin dwoc st dung trong qua
trinh tuyén quidng bauxit dd dwoc théng ké. Vi
khuin Bacillus polymyxa dwgc biétla dong vai tro
quan trong trong viéc loai bd cac tap chit nhw
canxi va sit tir quing bauxit ham lwong thap
(Anand va nnk.,, 1996). Papassiopi va cdng sw
(2006) da nghién ctru tac dong cia cac axit hitu co
(axit oxalic va axit citric) dwoc tao ra tir qua trinh
chuyén héa cua Aspergillus niger d6i v&i viéc loai
b6 oxit sat khdi quang bauxit. Papassiopiva cong
sw (2010) da nghién ctru tic dong két hop cua axit
ethylenediamine tetracetic (EDTA) va qua trinh
chuyén héa cua Desulfuromonas palmitatis trong
viéc loai bd oxit sat khéi quing bauxit. Trong
quang bauxit ham lwong thap, aluminosilicat
dworc coi la tap chat chinh. Bacillus circulans va
Bacillus mucilaginosus dwgc dé xuit dé loai bo
silickhéibauxit. Hailoaivikhudnhoatansilicnhw
Arthrobacter pascens H19 va Burkholderia
anthina G21 da dwoc phan 1ap tir da phong hoda c6
kha nang khit silic sinh hoc cao hon. Cac ching vi
khuén nay loai bo Si tir quang Bauxit giau silic nho
sw hd tro clia exopolysaccharides va san xuat axit
hitu co (axit succinic, malic va citric). Tac gia da
chi ra ring van con mot s6 van dé trong viéc duy
tri thoi gian Xt 1y cling nhw diéu kién thuc dia dé
trién khai quy trinh & quy mo thwong mai. Do dé,
canthiétphaico cac congtrinh nghién ctru chuyén
siu va toan dién la diéu kién tién quyét dé rng
dung quy trinh nay vao thwong mai mét cach hiéu
qua.
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3. Hién trang va cong nghé xir Iy quang dubi
cong ty nhom Pak Nong - TKV

Quang bauxit & nwdc ta chi yéu tip trung &
TayNguyénvathudcloaigipxit. Tuy cd hamlwong
Al203 thip nhwng modul silic cao nén c6 thé ap
dung phwongphap Bayernhiétdd thipla phwong
phéap phé bién va hiéu qua nhit hién nay dé san
xuat alumin. Trwdc khi dwa vao qua trinh nghién
hoa tach, quang bauxit cin dwoc lam giau so bd
bang phwong phap tuyén rira nham thu dwoc
quang tinh c6 ham lwong >49,93% Al203; <3,5%
Si02;~16,83% Fe203;~2,70Si02vakhoang~26,35
MKN (matkhi nung). Py la tiéu chuin thiét ké va
cling 1a tiéu chuin cho quéng tinh sau tuyén cin
thiét phai dat dwoc.

Hién nay, c6ng nghé tuyén tai cac cong ty
nhom DAk Nong bao gdm cac khau: dip, sang rira,
may danh toi, khir mun sét va sang phan loai. Sau
qué trinh tuyén thu hoi cdp hat + 1 mm lam quing
tinh, con cdp hat- 1 mm dwoc thai bo ra ho thai
quang dudi nhwminh hoa & Hinh 1 (Thuyét minh
thiét ké ki thuat nha may tuyén Nhan Co, 2013).

Hién tai, cAc xwdng tuyén rira hoat dong on
dinh va dat dwgc cac chi tiéu congnghé so thiétké
nhw Bang 1. Nhung do cac xwdng tuyén khong tin
thu dwoc quing tinh & cip hat - 1mm nén lwong
quang dudi thai ra ho chiém hon 50 % so véi
quang nguyén khai (Bang 1). Ttc 13, ty 1é thu hoi
quang tinh tai cidc xwdng tuyén riva ciia TKV dang
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& mirc thap hon so véi mot s6 cadc nha may tuyén
quang bauxit trén thé gi¢i khi tuyén cing mot loai
quang déi twong (Chaves va nnk, 2009)
(Rajendran va Murty, 2023). Diéu nay gy mat
matmotlwgnglén tai nguyénbauxit cling nhu tao
ganh nang cho ho chira quang thai (vén da qua
tai), tiém 4n nguy co dén an toan va méi trueong .

Bdng 1. 56 ligu thiét ké cia xudng tuyén rira tai
Dak Néng - cdc chi tiéu vé qudng dudi.

San phim Gid tri
Khéi lwgng dudi thai (kho) i;:/lrérlf
Chat lwong dudi thai
Al203 ~ 31,50 %
Si02 ~12 %
Fe203 ~32,5%
TiO2 ~6%

Cho dénnay, tai VietNam m&i chico motcong
trinh duy nhat nghién ctru thu héi quang tinh
bauxit tir bun thai xwdng tuyén rira c6 tinh chat
twong tu tai Cong ty Nhd6m Lam Dong clia tac gia
Nguyén Van Minh. Theo nghién ctru clia tac gid, tir
bun thai quing dudi c6 ndng dd pha ran khoang
70 g/1 v6i ham lwgng Al203 va SiO2 lan lwot 1a:
32,02 % va 6,96 %. Sau khi tuyén theo so do
nghién cttru nhw Hinh 2, thu dwgc 7,07 % quang
tinh bauxit cip hat + 0,5 mm v&i ham lwong Al203
va Si02 1an lwotla: 45,81 % va 3,05 %.

Bunke cép liéu

-300mm

Sang quay 16 Iwdi 30 mm

-30 mm

May nira canh vuong

-1 mm +1mm

Sang rung rra 2 16 ludi 1 va 28 mm

+ 30 mm

Pap truc rang
- 50 mm

A s L 28 Sang rung rira 116 lwdi 1 va 28 mm
+28mm 1 mm 1-28 mm + 28 mm
/ M M >
Y >l M \j
Y - Y
5 V. Pap truc rang
Be co dac
-25 mm
Y Yo v
) . . Ho thai Quang tinh
Nudc tuan hoan
\/  /
Nudc tran Bun thai

Hinh 1. So' db tuyén rika ctia Céng ty Nhém Dak Néng.
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Qudng duoi thai

Phan cap rudt xodn

< ,
Sang rungrira 0,5mm

+ Bé c6 dic

l l

Quang duoi thai Nwéc tuan hoan

Quang bauxit

Hinh 2. Sor do nghién citu thu hdi qudng tinh
bauxit cdp +0,5 mm tir bun thdi xuéng tuyén
riva ctia Coéng ty Nhém Ldm Dong.

Quang tinh cip + 0,5 mm dwoc tac gia khuyén
nghi tron véi quing tinh chat lwong cao (cip +
1mm) dé cung cip cho nha may alumin. Nhw vay,
sau nghién ctru tac gia Nguyén Vin Minh da dua
ra dwoc so do cong nghé tuyén thu hoi quang tinh
bauxit tir bun thai quang dudi, thu dwoc quang
tinh dat yéu cAu dem phditronvéi quang tinh chat
lwgng cao. Tuy nhién, nhwoc di€m chinh cta
nghién ctru la: Chwa dwa ra dwoc phwong an thu
ho6i quing tinh bauxit dwdi cd 0,5 mm; buin quidng
dudi c6 nong dd pha ran thap nén can nhiéu may
phan cip rudt xodn va dién tich 1ap dit; hiéu suat
clla may phan cip rudt xoan thip va hiéu qua tich
rac hittu co kém nén lam suy giam chat lwong
quang tinh. C6 1& vi nhirng 1y do nay, nén cho dén
nay nghién cttu nay chwa dwoc ap dung vao thuc
t& tuyén tai cadc Cong ty Nhom thudc TKV (Nguyén
va Nguyén, 2021).

Nam 2024, Pham Van Luan va cic cong sw da
nghién cru vé tinh chat bun cip - Imm trong
quang nguyén khai cip cho Céng ty Nhém Dak
Néng va LAm Pong. Theo nghién ctru nay bun
nguyén khai c6 nhirng tinh chit co ban sau: chira
chu yéu cip hat siéu min véi thu hoach cip - 0,02
mm ctia Pak Nong va LAm Dong lan lugtla 62,04
% va 72,82 %; cip hat + 0,5 mm c6 chit lwong
twong tw nhw nghién ctru cla tac gia Nguyén Vin
Minh, nhwng chiva nhiéu rac hitru co (dnh hwéng
dén hiéu suat thu hoi alumin) (Pham va nnk,
2024). Nhw vay, dé thu hoi triét dé€ dwoc quang
tinh tir bun thai tac gia da c6 kién nghi st dung
thiét bi tach rac c& 16n; ti€p theo dung thiét bi vira
c6 kha nangloai bo cip hatsiéu min (bun sét) va
viraco kha ndngtuyéntronglucdéloaibo tap chit
httu co va cac khodng vat nhe; sau d6 dung sang
phén loai dé thu hoi cip hat thé (+0,25 mm) lam

quang tinh con cip hat min dwa di xt 1y tiép bang
phwongphap tuyén noi. Tuy nhién cacnghién ctru
thanh phan vat chat van chi dirng & mitc so bd
nhdam muc dich thim do ma chwa cé cé cac danh
gia cu thé.

4. Nghién ctru thanh phan vat chit va dinh
hwéng thu héi bauxit tir quang dudi

4.1. Mau va phwong phdp nghién ciru

MAu nghién ctru dwoc 14y tai hai vi tri 13 ho
thai (MAu 1 - 1dy mau ¢8 dinh bang phwong phap
xuc) va tai dwong 6ng (Mau 2 - 1y mau di dong
bing gao 14y mau). Mbi loai mau cé khéi lwong
200 kg, dwoc 1ay theo tiéu chuin, ddm bao khéi
lwong va tinh dai dién. Mu dwgc van chuyén vé
phong thi nghiém bd mon Tuyén khoang, khu B,
treong Pai hoc Mé - Pia chit. MAu dwoc khudy
tron cing véinwdc dudi dangbuin nham muc dich
phén tan cac cip hat min va sét, ngan tinh trang
von cuc, két tu trwde khi dugc gidn lwgc bang
mang chiabun chuyén dung. Mau thi nghiém dwoc
gia cong theo so @6 Hinh 3.

Mau quing dudi tuyén rira boxit

' '

Phan tich riy, SEM- Mau luu
EDS, ICP-MS, X-Ray

MAu thi nghiém
Hinh 3. Sor db gia céng va gidn lugc mau.

Mau phan tich thanh phan dd hat c6 khdi
lwgng 2000 gam dwoc dwa xac dinh thanh phan
do hat véi bo ray cé kich thwéce 0,5; 0,25; 0,074;
0,02 mm. Phwong phap ray wét dwoc lwa chon
nham tiang hiéu suit va rat ngan thoi gian phan
tich. Cac phéan tich dwoc tién hanh tai phong thi
nghiém Tuyén khoang va méi trwedrng, Trweong Dai
hoc M6 - Dia chéit.

MAu phan tich SEM-EDS (Scanning Electron
Microscopy - Energy Dispersive X-ray
Spectroscopy) nham muc dich x4c dinh dd hat,
hinh dang hat, dac tinh bé mat cia hat khoang vat,
déng vai tro quan trong trong hanh vi chuyén
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doéng cua cac hat trong cic qua trinh phan cip,
tuyén trong lwc cling nhw kha ning tuyén ndi hat
min cila miu quing dudi. Miu dwoc tién hanh
phan tich bé&i Trung tdm phan tich thi nghiém
cong nghé cao, treong dai hoc M6 - Pia chat.

Ky thuét phé khéi plasma cam &ng ICP - MS
(Inductively Coupled Plasma Mass Spectrometry)
1a m6t phwong phap phan tich hién dai dwgc st
dung rong rai trong viéc phat hién va dinh lwong
cacnguyén to vilwong & nong do cuwc thip. Payla
mot Ky thuit két hop gitra nguén plasma va may
quang phé khéi dé phan tich mau vat chat. Trong
khudén khé nghién ctu, phwong phap ICP-MS
dwoc dung dé xac dinh ham lwong 36 nguyén to
va oxit trong mAu bun sau tuyén rita bauxit bang
thiét bi ICP-MS tai Trung tim phén tich va kiém
dinh dia chit, Cuc dia chat va khoang san Viét
Nam.

Phwong phap nhiéu xa tia X dwgc st dung dé
nghién ctru ciu tric vat ran, véi khdi lwgng mau
rat nho, khdng cin pha hity mau va thei gian phan
tich dwoc rat ngan hon nhiéu so véi cac phwong
phap phén tich truyén théng. Trong khuén khé
nghién ctru, phwong phap nhiéu xa tia X dung dé
xac dinh thanh phan khoang vat ctia miu nghién
ctru. Phép phan tich dwoc thuc hién trén may D8
Advance-Bruker-Germany tai Trung tdm phan

tich va kiém dinh dia chat, Cuc dia chit va khoang
san Viét Nam.

4.2. Két qud va thdo ludn

Két qua phén tich ry, h6a va SEM-EDS ctia
mau dau dwoc trinh bay & Bang 2, 3 va Hinh 4.

Nhin chung, vé thanh phan do hat, miu 1 va
mau 2 c6 sy twong ddng khi ham lwong cip hat
min -0,02 mm chiém wu thé (trén 70%), cac cap
hat con lai dao dong tir 4+9%. Viéc ham lwgng -
0,02 mm cao, ton tai chi yéu dang sét dan dén
thach thirc 16m trong thu héi cac khodng vat c6 ich,
ké ca bang cac phwong phap hién dai va dat tién.

Chit lwong cia miu 1 va miu 2 c6 sw khac
biét dang ké. Trong khi mau 1 c6 ham lwong Alz03
29,10% véi modul Si 1a 1,58 thi mau 2 c6 ham
lwong Al203 dat 33.35% v&i modul Si dat 2,42. Xét
vé ham lwong chat c6 ich thi mau 2 c6 chitlwong
tot hon va dé tuyén hon so véi miu 1. Nguyén
nhan clia swkhac biét 2 miu nam & vi tri 1dy mau
va loai quing dwa vao tuyén. Trong khi mau 2
dwoc 14y & ho thai qua nhiéu ndm van hanh
thwong mai quing c6 chatlwong tét din dén chat
lwong quang dudi cling cao hon. Mau 1 dugc 14y
truc tiép tai thoi diém nha may dang hoat dong
trong ndm 2025, khi ma nguén quing chat lwong
t6t tai khai treong da hét.

Bdng 2. Két qud phan tich rdy va héa mdu nghién ctu.

MAu 1 MAu 2
Cép hat Thu hoach Ham lwong % Thu hoach Ham lwong %
% Al203 Si0O2 % Al203 SiO2
+0,5 6,45 39,0 9,95 9,18 46,39 3,61
0,25+0,5 7,43 33,53 12,2 6,15 45,92 4,21
0,074+0,25 8,97 32,74 11,76 4,70 40,64 8,65
0,02+0,074 5,42 30,88 11,67 5,47 36,66 11,21
-0,02 71,73 27,16 21,19 74,50 30,01 16,34
Tong 100 29,10 18,44 100,00 33,35 13,78
Bdng 3. Két qud phan tich ICP-MS mdu nghién ctu.
Nguyén t6 Miu 1 Mau 2
Al;03 29,89 % 31,32%
CaO 0,19% 0,2%
TFe203 32,49% 34,76 %
K20 0,05% 0,03 %
MgO 0,14% 0,03 %
MnO 0,09% 0,09 %
P20s 0,26% 0,01 %
TiO> 511% 521 %
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Mau 2
Hinh 4. Két qud phan tich SEM-EDS mdu nghién ctru.

Nhw vay, mau 2 s& 1a miu thé hién chit luong
chung clia quing dudi trongho thai con mau 1 thé
hién chitlwong quang dudi tai thoi diém hién tai.
DAy clingla mot co s quan trong dé€ dinh hwdng
xdy dwng nha may tuyén quang dudi hay cai tao
nang cip nha may dang hoat dong.

Két qua phantich [CP-MS cho thdy ham lwgng
Fe & mau 1 va 2 ratcao véi lan lwot 1a 32,49% va
34,76%. Viéc thu hoi lwgng va stt dung hop ly loai
Fe nay khéng chi mang lai thém hiéu qua kinh té
ma c6 y nghia lén trong viéc sit dung tong hop tai
nguyén khoang san.

Ve cac nguyén to vi lwong khéc, nhin chung la
c6 ham lwong thip dén vo cung thip du mot s
thwe sw c6 gia tri nhw Cr, Cu, Co, Ni, Sc, V hay Zn.
Viécthuhoicacnguyénté nay gap kho khan do rat
kho xac dinh dwgc dang khoang vat chira nguyén
t6 dd, d6 hat san pham rat min, ham lwgng thip va
thanh phan phttc tap dan dén chi phi thu hdi cao
va khong mang lai hiéu qua kinh té.

K&t qua miu SEM-EDS cho thiy cic hat
khoang vat c6 kich thuwéc min, cé cac hat sét siéu
min bam 1én bé mat hat. Trong khi cac hat16n ¢6
hinh dang khoi, goc canh, cichatnhé c6 hinh dang
det, dinh két véi nhau. Diéu nay dan dén thuén loi
khi phan tach cip hat nho ra khéi cac hat min va
siéu min bang cac phwong phap phan cip truyén
théng. CAc hat min cin phai dwoc khudy, hay tién
xtr Iy bang héa chat va co gidi dé tach sét va pha
vo cac két tu trwdre khi xtr 1y thu hoi. Két qua st
dung dau do EDS dé xac dinh mot diém trong mau

nghién ctru khing dinh thém cac két qua nghién
ctru trwedre d6 1a cac khodng vat cé ich can thu hoi
lacackhoangchtraAl, Ti Fe,loaibd cAickhoangvat
c6 chwra Si.

Trén co s bang thanh phan d6 hat va thanh
phan héa cac cdp hat, cdc phan tich nhiéu xa
Ronghen dwoc tién hanh dé xac dinh ham lwong
khoang vat & cac cap hat ciia hai mau ké trén. Két
qua cho & Bang 4.

Cackhoang vat trong cac cip hat & c& hai mau
twong tw nhau véi ham lwgng chiém wu thé la cac
khodang gipxit, gotit va kaolinit.

Nhin chung, c4p hat +0,074 mm ctia mau 1 va
mau 2 c6 ham lwong gipxit trung binh chiém wu
thé Ian lwotla 33,87% va 49,52%. Nhw vay, cong
nghé hiéu qua trudc tién dé l1a phén tach cap +
0,074 mm va -0,074 mm bang céc thiét bi phan
cap.

Tap chit chi yéu trong cAcmau nghién ctru 1a
kaolinit, gotit va mot phan la illit, clorit. Pinh
hwéng nghién clru nén tap trung vao viécloai bo
cac tap chatnay, ddc biétla cac khoang c6 nguén
goc silicat (loai c6 thé phan &ng v&i xat - gy bat
loi cho quy trinh s&n xu4talumin bang cong nghé
Bayer). Lam t6t viéc loai bo tap chat nay sé giup
tang dang ké ham lwong gipxit trong cac cip hat.

DPoivéicap +0,074 mm, gidi phap toi wu la st
dung tuyén trong lwc béi ty trong cla cac khoang
silicat phan &ng tir 2,1+2,6 trong khi cua gipxitla
2,7+3,5. San phdm ning ctia khiu tuyén nay bao
gbm cac khoang gipxit, hemantit, gotit, ilmenit sé
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Bdng 4. Két qud phan tich thanh phdn khodng vat mdu nghién ctru.

Gipxit | Gotit | Hematit | Thach anh + Felspat | [lit | Kaolinit | Clorit | [Imenit

C4p hat, mm Mau 1
+0,5 42+44 | 18+20 1+3 1+3 1+3 | 20+22 2+4 4+6
0,25+0,5 2628 | 26+28 2+4 4+6 2+4 | 25+27 2+4 4+6
0,074+0,25 | 32+34 | 25+27 2+4 3+5 2+4 | 20+22 2+4 6+8
0,02+0,074 | 25+27 | 26+28 2+4 1+3 2+4 | 24+26 2+4 5+7
-0,02 12+14 | 29+31 2+4 1+3 2+4 | 36+38 2+4 4+6

Cap hat, mm Mau 2
-0,5 42+44 | 18+20 1+3 1+3 1+3 | 20+22 2+4 4+6
0,25+0,5 26+28 | 26+28 2+4 4+6 2+4 | 25+27 2+4 4+6
0,074+0,25 | 32+34 | 25+27 2+4 3+5 2+4 | 20+22 2+4 6+8
0,02+0,074 | 25+27 | 26+28 2+4 1+3 2+4 | 24+26 2+4 5+7
-0,02 12+14 | 29+31 2+4 1+3 2+4 | 36+38 2+4 4+6

duoc tiép tuc tuyén trong lwc nham muc dich thu
hoi dwoc gipxit trong san phdm nhe. Sdn pham
nadng la cac khoang vat chira Fe.

Dboivéi cd hat -0,074 mm, gidi phap t6i wu la
st dung phwong phap tuyén noi ngwoc véi cac
thu6c tuyén ndi cé thé sir dung nhw tuyén néi
nguoc cation bao gobm cac amin béo (thudc tip
hop), NaF va NazSiFs (thu6c kich dong), thiy tinh
16ng, tinh bot va tanin (thudc dé chim), va H2S04
va NazCO3 (thudc diéu chinh pH); cac thudc tuyén
ndinguwoc anion bao gobm cac mudi amin béo, cac
mudi kim loai, tinh bot va tanin. Lwong [lmenit va
hematit dwoc dinh huwéng tuyén tir trong khi gotit
c6 thé dwoc thu hdi bang ky thuatkeo tu két bong
két hop tuyén ndi. Motlwu y d6 1a cadc nghién ctru
trwdrc day da chiracé hat-0,01 mm anh hwdngrat
1én dén hiéu qua tuyén ndinén cin phai dwoc tach
ra treéckhi thinghiém. Ngoaira, cac thiétbituyén
ndi tién tién dé tuyén quang min va siéu min nén
dwoc rng dung dé cai thién hiéu qua tuyén noi

C4p -0,01 mm bi tach b&i qua trinh tuyén noi
c6 thé thailai ho chira va tng dung cac cong nghé
vi sinh nham thu hoi tdi da khodng san va tdi wu
héa hiéu qua kinh té.

Madc du véi cac dinh hwéng cong nghé nhw
trén, viéc tuyén nang cao ham lwgng Alz203 trong
quang cip hat nhé tiém &n rat nhiéu thach thirc
(c& hat min, thanh phan héa hoc va khoang vat
phtrc tap, cdc hda chit, thudc tuyén chwa co tinh
chonriéngcao, hiéusuitphan cip thip, chwa thuc
swlam cht congnghévisinh,...) doihéiphaico cac
nghién ctru thuc nghiém cong nghé maot cach chi
tiét va day du. Cac chi tiéu cong nghé quing tinh
dat dwoc dw doan (dwa trén cac tai liéu tham khao

va thanh phan vat chAt mau nghién ctru) 12 >45%
Al;03, modul Si >12 véi thwe thu & mie toi wu.

5.Kétluin

Bauxitla mét trong sé cac khoang san co trir
lwong 16n, quan trong va chién lwoc trong viéc
phattrién kinh té x4 hoi cia dat nwdc. Cong nghé
ché bién bauxit hién nay cht yéu thu hoi quang
tinh + 1mm bang phwong phap tuyén rira.

Lwong quang dudi c& hat - 1 mm cé ham
lwgng Al203 twong d6i cao bi thaibo 1én dén 50%
giy mat mat tai nguyén va qua tai ho thai.

Cac cong nghé mai trong tuyén quing bauxit
c& hat nhé va min c6 thé liét ké nhw phan cip -
tuyénrira - tuyén tronglwc; tuyén ndi thuln, tuyén
ndinguoc voi sw cdi tién vé hé thdng thudc tuyén,
so do cong nghé tuyén va loai thiét bi tuyén; céng
nghé tién xir Iy biang héa chit va vi sinh. Hau hét
cac cong nghé méi déu chi ra rang, do hat dua
tuyén c6 thé gidam xuéng dén 0,3 mm hay thim chi
con min hon nira.

Khdilwong quang dudi sau tuyén cia cong ty
nhom DPak Nong hién nay hon 1,4 triéu tAn/nam
véi ¢ hat -1mm, ham lweng Al203 trung binh
khoang 31% (theo thiét ké).

Hai miu nghién ctru dwgc tién hanh 14y va
phén tich thanh phan d6 hat, phan tich héa, thanh
phin khoang vat, SEM-EDS cho thay trién vong c6
thé &ng dung cac cong nghé phan cip - tuyén
trong lwc - tuyén néi - vi sinh trong ché bién toan
dién quing dudi tuyén rira cong ty nhom Dik
Nong. Cac két qua chi dirng lai & nghién ctru thanh
phén vat chit va kién nghi hwéng thu hoi doi
twong quang dudi sau tuyén ctia cdng ty nhém
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