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TOM TAT:

Nghién ctru khéo st toan dién cac tinh chat vat lidu va méi trudng clia bun do nham danh gia kha
nang st dung nhu mot phu gia khoang hoat tinh trong san xuét vat liéu xay dung, dac biét la trong h¢

vt liéu xi mang Portland. Cc mau bun do dugc phan tich thianh phan hoa hoc bang phuong phap
XRF, dic trung khoang vat bang XRD va danh gid cac tinh chat vat Iy. Két qua cho thay bun do chira
ham luong dang ké cac oxit hoat tinh nhur Fe,03, Al,O5 va SiO,, ¢6 kha nidng tham gia phan tng
pozzolan khi dugc hoat héa thich hop. Thi nghiém str dung bun do lam phu gia hoat tinh, khao sat cac

tinh chat ciia nguyén liéu trong san xuat vat liéu xay dung. . Két qua nghién ctru khang dinh, bun do 1a
mot ngudn vat lidu tiém ning, gop phan thuc day xu hudng phat trién vat liéu xay dung bén viing va

kinh té tun hoan.

Tiwr khéa: bun do, xi mang, bado v€ mai trudong, tai nguyén khoang san.

1. Pit van dé

Trén thé gioi, tong lugng bun do ton trit da vuot 4
ty tn va tiép tuc ting khoang 150 triéu tin mdi nam.
Tai Viét Nam, cac du an bauxite ¢ Tay Nguyén tao ra
hang triéu tan bun dé mdi ndm, gay ap luc 16n vé moi
truong va quy dat luu chira.

Buin d6 1a chét thai rin phat sinh v6i khdi luong
16n trong qua trinh san xuat alumin tir quang bauxit
theo phuong phap Bayer, giy ra nhiéu van dé nghiém
trong vé moi trudng do tinh kiém cao, kha nang phat
tan bui min va nguy co ro ri kim loai nang.
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Bun d6 c6 tinh kiém manh (pH 10-13), chtra cac
oxit nhu Fe,03, Al,03, SiO, va Na,O. Néu khong
dugce xir Iy phu hop, bun do c¢6 thé giy 6 nhiém dat,
nudce va hé sinh thai. Hién nay, mot s huéng xu ly
chinh bao gém: chon lép an toan, thu hdi kim loai, st
dung trong vat li¢u xay dung va ung dung xur Iy moi
truong. Trong d6, hudng st dung bun do lam phu gia
trong xi mang duoc danh gid 1a hiéu qua nhd kha
nang tiéu thu khoi lwong 16n va chi phi thap. Cac
thanh phan SiO, va Al,Oj trong buin d6 c6 kha ning
tham gia phan ung pozzolan véi Ca(OH),, tao san
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pham C-S-H gép phan cai thién tinh chét co hoc ciia
xi mang. Tuy nhién, can xir Iy bun d6 bang cac
phuong phap nhu rira giam kiém, nghién min va hoat
hoa nhiét dé nang cao hoat tinh. Do d6, nghién ctru sir
dung bun dé 1am phu gia cho xi mang 1a huéng di co6
¥ nghia ca vé kinh t& va méi truong.[1,2]

2. Nguyén liéu

Nguyén liéu bun d6 dugc lay tir Tan Rai, Lam
Pdng, ngudn phé thai trong qué trinh luyén nhom.
Nguyén liéu duoc ldy dai dién dé lam thur nghiém.
Mau nghién min bang may nghién siéu toc c6 do min
dam bao yéu cau k¥ thuat. Chuan bi cac mau bun do
co do déng nhét dai dién mau. Mau c6 thé duge tao
bfmg cach tron xi-mang, bun do, cac thanh ph?m khac
theo ty 1& va phuong phap tron bang thiét bi dé dam
bao tinh dong nhit va dai dién cua mau trong qua
trinh thr nghiém.[2,5]

Bdang 1. Thanh phén héa

Céc nguyén liéu sir dung trong dé tai 1a: xi mang,
bun do, cat tiéu chuan. Mdi nguyén lidu duge kiém
tra chét lugng va thoa min yéu cau k¥ thuat trudc khi
su dung.

2.1. Xi mdang

D¢ tai da st dung loai xi ming PCB40 - Cong ty
Xi mang Vicem Ha Tién kiém tra cac chi tiéu thi
nghiém dap tng theo TCVN 6260: 2009 c6 cuong do
28 ngay dat 45,25 MPa.

2.2. Bun do

Nghién ciru str dung bun do duoc Iy tir Nha may
nhom alumin Tan Rai, Lam Ddng. Nguyén liéu dugc
kiém tra céc tinh chat ing véi tiéu chudn ky thuat
TCVN 6882:2016. [2,4]

Trén duong bun d6 kho (RMO) xac dinh duoc
7 loai khoang chua cac pha chinh la: calcite
(CaCO3), hematite (Fe,O3), mayenite (Ca;,Al 4053,

hoc cua xi méng va bun dé

Naien Thanh phan héa hoc (%)

ligu | si0, | Al,O; | Fe,03 | CaO | MgO | K,O | NayO | TiO, | P,O5 | MKN
Bundd | 7,56 | 1878 | 4854 | 6,38 - 121 | 578 | 312 - 7,63
Ximang | 18,70 | 577 | 309 | 61,14 | 537 | 030 | 0,15 - 007 | 270

Hinh 1: Ph@n tich XRD méu bin dé
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B-cristobalite dang tinh thé két tinh, c6 cong thirc hoa
hoc nhu thach anh (quartz: SiO,), calcium silicate
(CaSi0s3), perovskite (CaTiO3), ilmenite (FeTiO5);

3. Két qua nghién ctru

3.1. Két qud kiém tra chi so hoat tinh cuwong dj

Dé kiém tra hoat tinh bun do 1a phuong phap kiém
tra hoat tinh cuong do duoc tién hanh theo TCVN
6882:2016. Chi s6 hoat tinh cuong do (IR) 14 ty sb
gita d6 bén nén ciia mau xi ming portland pha 20%
phu gia khoang sau 28 ngay (RB) va do bén nén cua
mau xi mang portland nén (khong chira phu gia) sau
28 ngay (RA), tinh bang phan traim, duoc xac dinh
theo cong thuc sau:

Chi s hoat tinh cuong d6 nhu sau:

IR=ﬁ x 100% = 32,4 x100% = 71,52%
R 453
Nhan xét:

Bun d6 1a nguyén lidu co chi sé hoat tinh lam
nguyén li¢u san xuit vat liéu xay dung. Hoat tinh
trung binh van dam bao hoat tinh ctia phu gia.

3.2. Két qua kiém tra hoat tinh ciia bin dé theo
phwong phap pozzolanic

Két qua thir nghiém hoat tinh pozzolanic cta hén
hop 100ml nude va 20g xi mang gom: 20% phu gia
hoat tinh bun d6 BD va 80% xi mang PCB nhu tai
Bang 2, Hinh 2.

Bdang 2. K&t qua Pozzolanic ctia bun dé.

MU Thei gian ThétichHCI | Thétich EDTA [OH]- [CaO]
ngam mau (ml) (ml) (mmoll/lit) (mmoll/lit)
24,80 15,40 49,60 7,70
XM 8 ngay
24,70 15,30 49,40 7,60
Trung binh 495+0,15 7,65+0,05
32,40 8,70 64,60 4,60
BD 8 ngay
32,20 8,60 64,30 4,40
Trung binh 64,45+ 0,26 4,5+0,05
Hinh 2: Phan tich hoat tinh Pozzolanic ctia bian dé
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Nhan xét: Két qua cho thiy véi mau xi mang PCB
40 (XM), bun dé (BD) sir dung nghién curu da chi ra
diém biéu dién nong d6 [OH]- va [CaO] déu cho két
qua nam dudi dudng bio hoa nén tir d6 két luan bin
dd co hoat tinh pozzolanic.

3.3. Két qud thoi gian dong két

Két qua thi nghiém khao sat thoi gian dong két
theo TCVN 6017:2015 ciia hd vita xi-méng khi lan
luot thay thé 0, 20% khbi lwong xi-ming bang phu

gia bun do dé biét thoi gian bat dau va két thiic ninh
két ctia hdn hop.

Nhan xét: Mau BP0 vai lugng nude thap hon thi
thoi gian ninh két ciing giam. Thoi gian dong két ban
dau va két thuc cua xi-mang chira phu gia bun do
cling kéo dai khi ham lugng bun do ting lén. Bun do
¢6 tac dung lam cham qua trinh hydrat hoa cia xi-
ming. Thoi gian bat dau va két thuc ninh két cia mau
khong c6 bun do 1a 115 phut va 175 phuat. Khi thay

Hinh 3: Théi gian ninh két cia hén hop xi mang va bin dé
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Hinh 4: Anh SEM m@u déi chiing BDO va BD20
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$S-4800 10.0kV 10.9mm x10.0k SE(M)

ham luong bin do 20% thi thoi gian ninh két va két
thac twong ing 135 phtt va 195 phat.

3.4. Phén tich céu tric vita bang phwong phdp
SEM

Mau vita c¢6 bun d6 20% ta liy mau dem chup
SEM véi cac do phong dai 10.000 lan dé quan sat cau
tric hinh thanh va phat trién bén trong & cac d6 phong
dai khéac nhau. (Hinh 4)

Nhan xét: Dya trén hinh 4anh SEM ciia mau vita
chup & d9 phong dai 10.000 1an c6 thé thiy mau vira
¢6 chu trac dic chic, chimg to kha nang thuy hoa va
két dinh ctia xi ming va bun do tot.

TAI LIEU TRICH DAN VA THAM KHAO:

4. Két luan

Dua véo cac két qua trén ta thdy bun do 13y tir cht
thai cia qua trinh khai thac khodng san quang
Bauxite dap tmg cac tiéu chuan k¥ thuat 1am phu gia
hoat tinh cho vat li¢u xay dung. Phan tich chi s6 hoat
tinh dat 71,52% dap tng phu gia hoat tinh. Két qua
hoat tinh Pozzolanic theo phuong phéap hoa hoc dat
két qua hoat tinh. Thoi gian ninh két dam bao yéu cau
k¥ thuat theo tiéu chuan TCVN 6260:2020. Phan tich
anh SEM ctia mau bun dé trong ciu triic c6 xuét hién
cAu triic dic chéc, khong co 10 Xép tao cuong do cho
mau Xi mang W
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A STUDY ON CHARACTERIZATION
OF RED MUD AS AN ACTIVE MINERAL ADDITIVE
FOR BUILDING MATERIAL PRODUCTION
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ABSTRACT:

This study provides a comprehensive assessment of the material and environmental
characteristics of red mud to evaluate its suitability as an active mineral additive in the production of
building materials, with a particular focus on Portland cement systems. Red mud samples were
characterized in terms of chemical composition using X-ray fluorescence (XRF), mineralogical
composition using X-ray diffraction (XRD), and key physical properties. The results indicate that red
mud contains substantial quantities of reactive oxides, notably Fe,O3, Al,05 and SiO,, which are
capable of participating in pozzolanic reactions when appropriately activated. Experimental
investigations incorporating red mud as an active additive further demonstrate its functional
performance in building material applications. Overall, the findings confirm the viability of red mud
as a promising alternative resource, supporting the development of sustainable construction materials
and advancing circular economy practices.

Keywords: red mud, portland cement, environmental protection, mineral resources.
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