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Tém tat:

Bun dé la chdt thdi rdn phdt sinh trong qud trinh sdn xudt alumina bang phuong phdp Bayer (biin dé Bayer).
V6i khoi lugng thdi ra I6n va do kiém cao, phdn I6n biin d6 hién nay van luu trii trong cdc ho, dap, chiém mot
lugng 16n tai nguyén ddt va gay ra méi nguy hiém 16n vé an toan cho méi truong sinh thdi. Ngodi ra, trong biin
do6 con chifa cdc nguyén to kim loai cé gid tri nhu titan, sat, scandium, nhém... day la mot nguén tai nguyén
khodng sdn thif cdp quan trong. Hién c6 nhiéu cong trinh nghién ciiu st dung biun dé cho nhiing muc dich khdc
nhau, tuy nhién cdc nghién cliu nay van mang tinh chdt don 16, chva xii ly toan dién bin dé. Bai viét mo ta déic
diém cia biin dé Bayer va lich sii cdc nghién ciiu xit ly bin dé trén thé gidi, trong dé phén tich uu, nhugc diém
ctia tirng qud trinh dé tis d6 cé cdi nhin tong quan nhdt vé cong nghé xi ly bim dé toan dién va du dodn trién
vong vé cong nghé xii ly phit hgp cho bun dé 6 Viét Nam trong tuong lai.

T1i khéa: Bun doé; Bayer; Nghién ciiu xui ly bim do; vat liéu xdy dung (VLXD) tii bim do.

Ngay nhdn bai: 22/1/2025; Ngay stia chita: 17/3/2025. Ngay duyét ddang: 20/5/2025.

Overview of Bayer red mud characteristics and research
progress on red mud treatment in the world, orientation for
Vietnam’s bauxite

Abstract:

Red mud is a solid waste generated during the production of alumina by the Bayer method (Bayer red mud).
Due to the large amount of emissions and high alkalinity, most of the red mud is currently stored in dams,
occupying a large amount of land resources and causing a great safety hazard to the ecological environment.
In addition, red mud also contains valuable metal elements, such as titanium, iron, scandium, aluminum, etc.,
and this is an important secondary mineral resource. Currently, there are many research projects using red
mud for different purposes; however, these studies are still individual in nature and have not comprehensively
treated red mud. This article focuses on the characteristics of Bayer red mud and the history of red mud
treatment research in the world, analyzing the advantages and disadvantages of each process to have the most
general view of comprehensive red mud treatment technology and forecast to the prospect of suitable treatment
technology for red mud in Vietnam in the future.
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1. GIOI THIEU CHUNG

Trong hon mot thé ky qua, san xudt nhom kim
loai doi hdi hai giai doan riéng biét: Quy trinh Bayer
san xudt alumina chat lugng cao tii bauxit, trong khi
quy trinh Hall san xudt nhom kim loai bang cach
kht dién phan alumina. Phuong phdp Bayer dugc
cdp bdng sang ché bagi Karl Josef Bayer vao niam
1888, trong khi phuong phap Hall-Heroult dugc
phat trién gin nhu dong thoi va hoan toan doc lap
bsi Charles Martin Hall va Paul Heroult vao nam
1886. K& tui d6, ca hai quy trinh déu da trai qua cac
nghién ctu sau rong va nhiéu cai ti€n ky thuat da
dugc thuc hién. Tuy nhién, nguyén ly khoa hoc co
ban va cdc vin dé vé moi trudng cta chung van

khong thay d6i (Choate, W.T. and Green, J.A.S.).
Bun d6 Bayer la chit thai ran chida kiém khéng hoa
tan, dugc tao ra trong qua trinh san xudt alumina
theo quy trinh Bayer (Gu, N.H. and nnk). Viéc san
xudt alumina theo quy trinh Bayer taora tti 1 - 1,5
tdn bun dé cho méi 1 tdn alumina dugc san xuit
(Liao, S. and nnk; Zhu, X. and nnk; Deng, B. and
nnk). Hién nay, hon 90% alumina ctia thé gisi dugc
san xudt theo quy trinh Bayer, dan dén udc tinh tich
tu 4,6 ty tdn bun do trong kho du tri toan cau (Xue,
S. and nnk). Tuy nhién, ty 1é st dung toan dién bun
doé chi dat 4% (Liao, S. and nnk). Nhu vay, sau hon
mot thé ky phat trién, bun do van 1a vin dé€ nghiém
trong va cdp béach trén toan thé gisi.
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Bang 1. Tinh chat vat ly caa bun do

Tinh chit Kich thudc hat, | Tylélo ror:g 16n Dlgl.lAthh b:, mat Mit 6, g/cm® | Diém néng chay, °C
pm hon dat riéng, m*/g
Gia tri 5-75 2,53 -2,95 64,1 - 186,9 2,7-29 1.200 - 1. 250

Bang 2. Thanh phan héa hoc chinh ciia bun dé

Nguon: Wang, L and nnk; Guo, H and nnk

Thanh phan chinh AlLO,

Fe,0, TiO CaO

% 10-20

30 - 60 0,1-10 2-8

Viéc nghién ctiu, st dung toan dién bun dé trén quy
mo 1én sé mang tinh quyét dinh, chuyén né nhu mot
nguon tai nguyén la cap thiét. Trong nhiing nam qua,
cac nha nghién ctiu 6 nhiéu qudc gia nhu Trung Qudc,
Guinea, My, Viét Nam... da cong b6 nhiéu cong trinh
nghién ctiu xt ly bun dé d€ st dung trong cac linh vuc
VLXD, cong nghiép héa chat, BVMT va thu héi thanh
phén c6 gia tri. Tuy nhién, hau hét s6 cong trinh nay
chi tap trung nghién ctiu theo mot khia canh riéng lé,
chua c6 tinh toan dién nén khong khai thac hét gia tri
tiém nang ctia bun do.

Bai viét nhdm muc dich phén tich m6i nguy hiém
ctia bun do bang cach téng hop cac tinh chat vat Iy va
héa hoc ctia né; cung cdp téng quan viéc st dung bun
do trong nhiéu linh vuc khac nhau; néu bat uu diém
va nhugc diém ctia cac cong nghé khac nhau. Muc tiéu
cudi cung la xac dinh phuong phap kha thi nhat dé tai
st dung bun dé trén quy mo 16n. Dic biét, dua trén
phan tich, so sanh, dé xuat giai phap xt ly phu hgp cho
cac loai bun d6 cua Viét Nam.

2. TINH CHAT VAT LY VA HOA HOC

CUA BUN PO

Theo phuong phap Bayer, bun do c6 chita oxit sat va
cac ham lugng oxit sat khac nhau khién bun dé thudng
c6 mau do sam, do, nau, trang duc. Ham lugng oxit sat
cang cao thi mau ctia bun dé cang dé (Zhu, X and nnk;
Zhang, L and nnk; Zhong, C and nn; Wu, S and nnk).
Khong chi do qua trinh nghién ma con do chinh qua
trinh thdm th4u, kich thudc hat bun do6 theo phuong
phap Bayer la nho. Vi du, quang bauxit & Guinea dugc
nghién thanh 1 - 2 mm va sau khi thdm thau, cac hat
bun do co kich thude trong khoang 5 -100 um. Tinh
chat vat ly ctia bun do dugc thé hién trong Bang 1.

Két qua vi hinh thai cta bun do cho thdy, bun do
Bayer thudng bao gom cac hat nho két dinh va két tu,
v6i cdu tric giong nhu ké 16 rong va ty 1é 16 rong l6n
hon dat, thong thuong tu 2,53 - 2,95. Sy hinh thanh
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Nguon: Nan, X and nnk

cac 16 rong két dinh, 16 rong két tu tao cho bun do c6
dién tich bé mdt riéng I6n, thuong dao dong tu 64,1
- 186,9 m?/g (Jing, Y and nnk). Bun d6 c6 ciu truc 16
rong roi rac, do dé c6 mat do tuong doi thap, thuong
1a2,7 ~ 2,9 g/cm’® va trong lugng thé tich 14 0,8 ~ 1,0 g/
cm?® (Zhou, F and nnk). Bun do6 tuci c6 d6 4m ti 82,3%
-105,9%, d6 bao hoa ttt 91,1% - 99,6% va chi sd déo tu
17,0 - 30,0 (Jing, Y and nnk). Do c6 natri oxit (Na,O)
trong buin d6 nén nhiét do néng chay ctia bun d6 nam
trong khoang tii 1.200 - 1.250°C (Liao, S and nnk).

Trong qua trinh san xudt alumina theo quy trinh
Bayer, thanh phén héa hoc ctia quing bauxit thay déi,
dan dén thanh phén bun d6 ciing khac nhau. Ngoai
oxit nhém, bauxit con chtia cac oxit khac nhu oxit sit,
silic dioxit, canxi oxit, titan dioxit va mot s6 nguyén to
dat hiém. Trong qua trinh hoa tan bauxit d€ san xudt
alumina theo quy trinh Bayer, oxit nhom va oxit silic
trong bauxit phan ting véi dung dich natri hidroxit, trong
khi oxit sit, canxi oxit, titan dioxit khong phan ting véi
dung dich natri hidroxit va cu6i cling di vao bun dé sau
khi tach ran - 16ng. Ngoai ra, mot s6 nhom két ttia dudi
dang san phdm kh silic (DSP) di vao bun do theo quy
trinh Bayer do su c6 mat cta silic trong dung dich. Day
la van dé chinh ctia quy trinh Bayer. Cac thanh phén hoa
hoc chinh ctia bun do theo phuong phap Bayer dugc thé
hién trong Bang 2 la oxit nhom, oxit silic, oxit sat, titan
dioxit, canxi oxit va natri oxit (Bang 2).

Ngoai ra, tiry thudc vao ngudn goc ctia quang bauxit
ban dau va phuong phap san xuat, bun do ciing chia
mot lugng nho kim loai hiém va cac nguyén t6 phong
xa, ching han nhu vanadi, zirconi, crom, scandi,
germani, gali, niobi, rheni, ytri, urani va radi (Yang, J
and nnk). Do d6, bun do khong nén dugc coi la chat
thai ma 1a khodng chat giau kim loai c6 gia tri. Ham
lugng, gia tri ctia cac nguyén t6 cd gia tri chinh trong
bun d6 Viét Nam dugc thé hién tai Bang 3 (duéi dang
kim loai nguyén chat hodc oxit).
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Bang 3. Ham lugng cac nguyén t6 c6 gia tri chinh trong mau bun doé Viét Nam (*)

Thanh phan chinh % Fe,O, AlLO, SiO, TiO, Na,O CaO
Lam Dong 46,41 46,41 46,41 46,41 46,41 46,41
bik Nong 46,32 46,32 46,32 46,32 46,32 46,32

(*) Technical design Vol 3 Alumina process in Nhan Co Alumina project of 650 KT/A

Bang 4. Du kién nhu cau dung tich ho chita bun d6 cho Nha may alumin Lim Pong theo cong nghé thai uast

(tinh tif nam 2020)
R 650.000 tdn alumina/nam 750.000 tdn alumina/nam 1.300.000 t4n alumina/ndm
Lay tién (tdn) | Lay tién (m3) | Lay tién (t4n) Lay tién (m?) Lay tién (tan) Lay tién (m*)

2020 681.850 568.208 681.850 568.208 681.850 568.208
2025 4.091.100 3.409.250 4.615.600 3.846.333 5.192.550 4.327.125
2030 7.500.350 6.250.292 8.549.350 7.124.458 12.011.050 10.009.208
2035 10.909.600 9.091.333 12.483.100 10.402.583 18.829.550 15.691.292
2036 11.591.450 9.659.542 13.269.850 11.058.208 20.193.250 16.827.708
2037 12.273.300 10.227.750 14.056.600 11.713.833 21.556.950 17.964.125
2045 17.728.100 14.773.417 20.350.600 16.958.833 32.466.550 27.055.458
2046 18.409.950 15.341.625 21.137.350 17.614.458 33.830.250 28.191.875
2050 21.137.350 17.614.458 24.284.350 20.236.958 39.285.050 32.737.542

Thanh phé4n khoang chat chinh trong buin dé Bayer
ctia Viét Nam va nudc ngoai la goethit, siderit, acanthit,
calcarenit, garnet ngdm nudc va calcit (Wan, M and
nnk). Trong khi thanh phan khoang chat chinh trong
bun do Bayer cua Trung Qudc 1a hematit, calcarenit,
calixaren, diaspore, garnet ngam nudc, illit. Bun do
Bayer c6 ham lugng kiém va sat cao, khién n6 khé
dugc st dung truc tiép d€ ché tao VLXD.

3. MOI NGUY HIEM CUA BUN PO

V6i nhu cau alumina ngay cang tang 6 Viét Nam
va trén thé gidi, viéc ting san lugng alumina clng
mang dén van dé nghiém trong vé tich trd, st dung
bun dé (Bang 4). Toan b¢ dung tich chtta bun doé cho
T6 hop alumin Lam Pong cua ca 2 giai doan dugc
thiét ké va quy hoach la 19.711.718 m’. Theo thong
ké, dén nam 2018 da st dung 1.928.648 m?, s6 con lai
14 17.843.070m’. Nhu véy, theo 10 trinh phat trién san
xudt alumin ctia TKV, néu nang cong sudt Nha may
alumin thi dén nam 2037, toan bo dién tich dit dai da
thiét ké quy hoach lam ho chida bun do sé khong dap
ting nhu cdu cho cong nghé thai uét (Bang 4).

Trong qua trinh san xuét alumina theo quy trinh
Bayer, dung dich natri hydroxit dugc stii dung d€ hoa
tan bauxite, do d4, bun do thu dugc cé chtia mot
lugng kiém nhat dinh. Ngoai viéc chia kiém ty do,
bun do con chia kiém lién két hoa hoc dudi dang natri
silicoaluminat ngdm nudc va khong dé hoa tan trong
nudc, dan dén bun do c6 do kiém cao (Xue, S and

Nguon: ThS. Hoang Minh Hiung va nnk

nnk). D6 pH cuia nudc ri tii bun do thudng nam trong
khoang tii 11 - 14 (Liu, W and nnk), nén han ché viéc
st dung bun do trong nhiéu linh vyc. Hién nay, phan
16n bun d6 chi c6 thé dugc tich tri va thai vao bai chon
l4p hodc ho bun do dé€ luu tri (Yang, ] and nnk; Yan,
W and nnk). Ngay nay, dién tich cac bai chon lap va ho
bun do nay ngay cang l6n cling véi su phat trién cta
san xudt alumin trén thé giéi va Viét Nam. Do d¢ kiém
cao, cac bai chén ldp, ho bun do ciing giy 6 nhiém cho
nhiéu hé sinh thai xung quanh. Pit khu vic quanh
cac ho bun do bi kiém hoa, gay sat 16 va ngheo chat
dinh dudng (Luo, D and nnk; Gomes, H.I and nnk).
Nudc thai ti cac ho bun do cé thé thim vao long dat
theo nudc mua, lam 6 nhiém nguoén dat va nudc ngam
(Yang, P and nnk).

Do kich thudc hat min cta bun do, 16p bé mit cta
cac dong bun do tran sé bi théi bay vao khong khi va
lan truyén theo gid, gay 6 nhiém khong khi (Zhang, C
and nnk), lam t6n thuong hé ho hép khi con ngudi hit
phai. Pap bun dé ctia Hungary bi v vao nam 2010,
khién hon 1 triéu m® biin d6 bi ro ri, dong chay tran ra
da lam ngép 40 km? dit nong nghiép va do thi; khién
10 ngudi tu vong, nhiéu nguoi bi thuong. Dong bun
doé chay vao cac con song gan dé khién do pH lén t6i
13, dan dén sy tuyét chung gdn nhu hoan toan cac loai
dong vat khong xuong s6ng va ca (Yang, P and Wu,
W). Tham hoa nay da giéng lén hoi chuong canh tinh
cho cac doanh nghiép alumina tai Viét Nam va tham
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Gach thiéu két

Hinh 1. Qud trinh ting dung biin dé dé san xudt gach nung
Nguon: Yu, S and nnk

chi trén toan thé gidi trong van dé dam bao an toan khi tich
trd bun dd, tuy nhién, tai nan van xay ra. Vi dy, hé bun do
CHALCO tai Hd Nam nam 2014; h6 bun dé Nha mdy nhom
Luoyang Wanji nam 2016 va vu v& dap gan day tai ho bun do
ctia Nha mdy nhém Shanxi Dao ndm 2022 (3 dia diém nay déu
6 Trung Qudc). Viéc xti ly lugng bun dé 16n dugc tich tri, san
xudt hang nam da trd thanh nat that han ché sy phat trién cta
nganh alumina va la van dé phai giai quyét d€ nganh alumina
phat trién bén viing (PTBV).

4. HIEN TRANG SU DUNG BUN PO BAYER

Hién nay, viéc tai sti dung buin do Bayer cht yéu dugc chia
thanh cac huéng nhu sau: (1) VLXD, bao gom viéc st dung
bun do dé san xudt xi mang hodc bé tong; vat liéu lat duong
trong xdy dung dudng bd; geopolymer, gom st hodc vat liéu
composite; (2) Ung dung trong linh viic méi trudng, bao gom
sti dung bun do dé€ loai boé kim loai ndng trong nudc va cai
tao dit chua; (3) Ung dung trong nganh cong nghiép hoéa chat,
bao gom sti dung bun do d€ san xuit thuéc nhudm, chat xic
tac, chat dong tu hoac chat hap phuy; (4) Thu héi cac thanh
phén c6 gid tri tit bun do, bao gobm thu hoi kiém; chiét xuit cac
nguyén t6 nhom, sit, titan, scandi va cdc kim loai quan trong
nhu vanadi, gali (Lu, H; Zhao, Y and nnk; Khairul, M.A and
nnk; Archambo, M.S and nnk).

4.1. Vit liéu xdy dung

Thanh phan chinh ctia bun do la oxit nhom, silic oxit,
sat oxit, titan oxit, canxi oxit, magie oxit va natri oxit (Zhao,
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J and nnk), c6 thé tich nho, d6 dinh, d6 déo
va kha ndng tao hinh. Silica, canxi oxit va
aluminosilicat trong bun dé c6 hoat tinh thay
luc t6t, c6 thé dung d€ ché tao VLXD, gach,
xi mang, gém thay tinh (Lu, H and nnk; He,
S and nnk).

Quy trinh cu thé sti dung bun do d€ ché tao
gach la tron déu bun do, da phién sét va xi theo
ty 1é, sau do cat ép thanh phoi, qua cong nghé
sdy, gia nhiét trudc va “nung cham & nhiét do
thap’, cudi cung la bao quan nhiét va lam mat
(Yu, S and nnk). Hinh 1 cho thdy quy trinh
ting dung bun do dé san xuét gach thiéu két.

Gach ché tao bang bun do6 lam nguyén liéu
dap ting yéu cau vé cudng do nén, mat do va
cudng do uon ctia gach xay dung. Chi phi san
xudt thép, c6 thé tiéu thu mot lugng 16n bun
do. Tuy nhién, do ham lugng kiém cao trong
bun do nén gach ché tao dé bi dong ctling, anh
hudng dén do bén cua gach, tii d6 anh hudng
dén tinh thim my, tudi tho ctia cong trinh
(Jin, K and nnk). Trong bun doé cling c6 mot
s6 zircon va monazit phdng xa, c6 thé khién
gach vugt qua mic do phong xa va anh hudng
dén stic khoe con ngudi.

Cac thanh phan oxit nhém, oxit silic va oxit
sat trong bun do c6 thé dugc stt dung thay thé
mot phan nguyén liéu tho d€ san xudt xi mang
silicat hodc clinker xi mang aluminat. Nhiéu
nghién ctu da chi ra, sit va nhom c6 trong
bun do c6 thé cai thién dang ké tinh chit dong
két va cuong do ctia xi mang (Thakur, R.S and
nnk); thanh phan titan c¢6 trong bun do ciing
tang cuong do dong két cua xi mang (Singh,
M.; Upadhayay, S.N.). Tuy nhién, ham lugng
kiém (Na,O) cao c6 trong bun dé lai han ché
hha nang pha trdn; ty 1 pha tron cua bun do
ciing chi dugc t6i da 5% khi ché tao xi mang
silicat (Tsakiridis, P.E and nnk; Vangelatos, I
and nnk). Diéu nay khong thé giai quyét co
ban van dé hién tai vé lugng I6n bun do phat
sinh va tich tri, ngoai ra con lam xi mang dé
bi dong cing khi stii dung trong xay dung,
lam gidm tudi tho ctia cac toa nha (Zhang, T
and nnk; Zhang, T and nnk; Liu, X and nnk;
Pappu, A and nnk).

D€ khac phuc anh hudng cua kiém trong
bun dé khi st dung lam xi méng, nghién ctiu
tt Dai hoc Pong Bic, Trung Quéc (Wang,
K and nnk) da trinh bay mét phuong phap
mdi d€ san xudt xi ming cdc-bon thip. Bun
do ham lugng sat cao sau khi khu kiém dugc



coi nhu la nguyén liéu tho cho luyén gang.
Xi phaét sinh trong qud trinh luyén dugc st
dung trong san xudt xi mang. Phuong phap
nay co y nghia huéng dan cho viéc xti ly bun
do ham lugng sat cao trén quy mo 16n. Hinh
3 cho thdy qua trinh ting dung bun do dé san
xudt xi mang it cac-bon (Hinh 2).

Viéc st dung bun dé lam VLXD c6 uu
diém la lugng st dung 16n, chi phi nguyén
liéu thép, thi trudng san phdm l6n, tuy nhién,
van dé dong cting VLXD lam tt bun dé anh
huéng nghiém trong dén tUng dung cta
VLXD. Khoang cach van chuyén sin phdm,
nguyén liéu cling sé lam tang chi phi cia bun
do trong cac ung dung VLXD. Dong thai,
viéc sti dung truc tiép bun dé ham lugng sat
cao trong linh vic VLXD sé dan dén lang
phi cac nguén tai nguyén kim loai nhu sat,
nhom, titan trong bun doé; gia tri sti dung
bun do giam dang ké. Do d6, trudc khi ché
tao VLXD, bun d6 phai dugc khu tach kiém,
chiét xuat nhiing kim loai c6 gia tri nhu sit,
titan; chat thai cudi cung chia alumina, oxit
silic, oxit canxi, oxit magie cé thé dugc st
dung dé ché tao VLXD. Qua trinh nay khong
chi loai bo van dé dong bang trong qua trinh
chudn bi VLXD ma con cé thé thu hoi kim
loai c6 gia tri trong bun do d€ dat dugc muc
dich st dung toan dién, chi phi thap, gia tri
cao, quy mo l6n ctia bun dé. Ngoai ra, cac
thanh phan c6 gia tri trong bun do rat phtc
tap va ham lugng thay ddi, ching han nhu
bun do giau sat kiém thap; bun do giau sat
kiém cao va bun do giau nhom kiém cao can
dugc phén loai.

4.2. Nong nghiép va moi truong

Ngoai oxit nhém, silic oxit, sat oxit, bun
do con chiia cac nguyén t6 nhu phét pho,
canxi, magié, cung cap chat dinh duéng cho
cay trong phat trién, c6 thé dugc st dung dé
cai tao dat hodc san xudt phan bon (Brunori,
C and nnk; Hamdy, M.K and nnk; Alva, A K
and nnk; Ciccu, R and nnk). Bun do ¢ tinh
kiém manh, do d6 c6 thé dugc st dung dé
diéu chinh d¢ pH cua dat chua (Snars, K
and nnk; Feigl, V and nnk). Cac thanh phéan
khoang chat sit va nhéom c6 trong bun do
c6 loi cho viéc tang cudng hiéu ting c6 dinh
phét pho ctia ddt; gop phan vao su phat trién
cta vi sinh vat va thuc vat trong dat. Ngoai
ra, tinh chat hdp phu manh cta bun do cé
thé dugc st dung d€ xu ly dit bi 6 nhiém
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Hinh 2. Qud trinh ving dung bun dé dé san xudt xi mang it cdc-bon
Nguén: Wang, K and nnk

kim loai ndng va dong vai tro 1a chat lam dong cting kim loai
ndng. Mic du viéc sti dung bun do d€ cai tao dat c6 két qua tét,
nhung né chi ap dung dugc cho dit bi 6 nhiém axit hodc kim
loai nang. Phuong phap nay st dung mdt lugng nhé bun do va
c6 tinh lién quan cao, khong thé dat dugc muc dich xt ly bun
do trén dién rong.

Bun do Bayer néu dugc sti dung trong linh viic moi trudng,
khong chi dat dugc muc dich xti Iy moi truong ma con hién thuc
héa su phat trién xanh va bén viing ctia viéc tai xti dung chét
thdi. Ung dung chinh ctia bun d9 trong linh vic méi truong 1a
xt ly khi thai (XLKT) va nudc thai (Khairul, M.A and nnk; Fois,
E and nnk; Summers, R.N and nnk).

Vi khi thai, bun do cé dic diém la kich thuéc hat nho, dién
tich bé mat riéng 16n, ham lugng oxit kim loai cao, nhu nhom
oxit, sat oxit, canxi oxit, magie oxit, natri oxit, vid vay, c6 thé
dugc st dung dé XLKT chia chat 6 nhiém nhu H,S, SO,, NOx
(Nan, X and nnk). XLKT chu yéu dugc chia thanh xt ly kho va
U6t (Zhao, Y and nnk; Wang, K and nnk). Xt ly kho dua trén
dac diém ctia bun do c¢6 kich thudc 16 rong 16n, hoat tinh bé
mit cao nén dé hép thu truc tiép khi thai, tuy nhién, khi kht
luu huynh khé doi hoi phai sdy bun dé va nghién thanh cac hat
min, lam tang chi phi XLKT (Luo, D and nnk). Hon niia, cac hat
bun do nho dé bi két ty, c6 kha nang gay tac nghén duong ong,
han ché viéc ap dung bun dé trong quy trinh XLKT kho. Nghién
ctiu cho théy, v6i phuong phap kht luu huynh khé, 1 kg bun
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Chat phan tmg kiém

i

Bun do sau khu

Khuan duic Geopolymer

Tro bay

Hinh 3. Qud trinh ting dung biin dé sau khi khit luu huynh vao qud trinh ché tao geopolymer

dé c6 thé hap phu 11,3 g SO, va ty I¢ khit luu huynh
xap xi 50%. Xt ly uét lién quan dén viéc st dung cac
chét kiém c6 trong bun do d€ phan ting truc tiép véi
khi thai c6 tinh axit. Khi khtt luu huynh uét t6t hon
phuong phap kho va ty 1é kht luu huynh ctia né dat
t6i 90%. Trong thuc té, bun do Bayer luon chua lugng
nudc 16n, rit thuan lgi cho viéc thuc hién khti khi thai
chtia luu huynh bing phuong phép uét. Bun do hép
thu SO, c6 thé dugc st dung dé ché tao geopolymer
nhu thé hién trén so d6 Hinh 3. Phuong phap nay c6
kha nang hién thuc héa sy PTBV ctia quan ly chat thai,
tuy nhién nhugc diém 1a chi phu hgp véi khu vic cong
nghiép cé du diéu kién phat thai tuong ting gitia khoi
lugng bun dé va khi thai chiia SO..

Ngoai viéc dugc stt dung dé XLKT, bun do ciing
c6 thé dugc ting dung dé xu ly nudc thai (XLNT), do
c6 do x0p cao, dién tich bé mdt riéng l6n va cdu truc
giong nhu 16 rong, cho phép hip thu moét s6 ion kim
loai ndng hodc cac chit khac. Ngoai ra, bun dé c6 thé
dong vai tro tich cuc trong trao d6i ion va tang hoat
dong hda hoc, vi dy, bun do dugc ché tao nhu mot tac
nhan XLNT sau khi xt ly bién d6i dé€ hép thu cac ion
kim loai nang (Cd*, Ni**, Pb*, Cu*, Cr®...); ion phi
kim (F~, PO,*, As, As>...) va cdc nguyén t6 phéng xa
(U, Sr, Th, Cs...) ¢6 trong nudc thai (Yan, Y and nnk).
Tuy nhién, van con nhiéu van dé€ cin giai quyét trong
viéc st dung bun do dé XLNT. Bun do c¢6 tinh kiém
manh va viéc stt dung truc tiép sé gay 6 nhiém thi cap
cho cdc ngudn nudc, vi vay can phai bién tinh bang
cach axit hoa va hoat héa trude khi stt dung d€ XLNT.
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Nguon: Li, B va nnk, Wang, X va nnk

Diéu nay sé lam tang chi phi xt ly va han ché st dung
bun dé d€ XLNT (Liu, Y.J and nnk).

4.3. Cong nghiép héa chdt

Ung dung chinh ctia bun dé trong cong nghiép héa
chat 1a ché tao chat xuc tac, gom s, vat liéu don (Sutar,
H and nnk; Samal, S and nnk; Fang, H and nnk). Bun
do co kich thudc hat min, ciu tric bén trong x6p, dién
tich bé mdt riéng 16n, do do6 co6 thé dugc bién déi dé
ché tao chét xdc tac cong nghiép. Vat liéu gom xop
dugc ché tao ti bun do c6 thé 1a chit xic tac trong cac
quy trinh xt ly nudc, hiéu qua khti nudc nhiém bén
16n hon nhiéu so vdi céat thach anh va cac chi s6 hiéu
sudt dat hodc t6t hon tiéu chudn qudc gia (Li, F and
nnk). Mic du gia tri kinh t€ ctia bun do dé ché tao chat
xuc tac hodc gom st cao, nhung lugng bun do dugc
st dung trong linh vuc nay tuong d6i nhd. So véi san
lugng bun doé hang ndm ctia Viét Nam 1a hon 1,2 triéu
tan va xu huéng con ting khi cac nha may alumin sé
dugc dau tu trong thoi gian téi, cac ing dung trong
nganh cong nghiép héa chat chi c6 thé st dung mot
phan rat nho bun do, khong thé gidi quyét co ban van
dé xa thai, tich tr bun do.

5. KET LUAN

Bai viét tdng quan nhiing nghién ctiu nham giam
thiéu tac hai ctia bun d6 va tai stt dung bun do trén
thé giéi ndi chung, Viét Nam ndi riéng. Cach xt ly
s6 lugng 16n bun do Bayer dang dugc trién khai trén
modi qudc gia, thé hién sy nod luc chung cua thé gidi
huéng t6i BVMT, PTBV nganh céng nghiép alumina
toan cau.



Viéc tai st dung bun do sé tan thu t6i da tai nguyén
thién nhién va tang nguoén thu cho nhiing don vi san
xudt alumin. Cac phuong phap thu hoi thanh phéan
c6 gia tri tuong ung can dugc nghién ctiu phat trién
dé dat dugc kha ning thu hoi téi da v6i miuc tiéu
thu nang lugng thap. Bén canh do, viéc xem xét xt
ly theo hudng xanh, tuin hoan d6i véi chat thai dé
tranh gay ra chét thai thu cdp va 6 nhiém thd cép.
Quy trinh “Tach kiém - Tach sat - Ché tao xi mang”
c6 thé la phuong phép hgp ly nhéit d€ st dung bun
d6 nham hién thuc hoéa viéc sti dung toan dién bun
do theo cach vo hai, quy mo 16n va tiét kiém. Bun do
Viét Nam phat sinh chinh trong qua trinh san xuét
alumina tai khu vuc Tay Nguyén, ngoai chtia kiém
cao, thanh phan chinh gom oxit sit, nhom, titan;
khong chtta nguyén t6 phéng xa. Do d6, quy trinh
nay dugc xem la giai phap lua chon hgp ly nhat cho
viéc xti ly bun dé Viét Nam trong tuong lai.

Loi cdm on: Bai bdo dudc hoan thanh véi su hé trg
cuia Chuong trinh s6 02/2024/HD-KHCN-DONGBACn
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