TAP CHi CONG THUGNG
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LAM PHU GIA HOAT TINH
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TOM TAT:

Bun d6 1a chét thai ciia qua trinh san xudt alumin hodc hydroxit nhém tir tinh quing bauxit
theo cong nghé Bayer. Trong cong nghé Bayer, bun do dugc tao ra ¢ cong doan hoa tach. Trong
cong nghé thiéu két, bun d6 duoc tao ra nhiéu hay it phu thude vao chét lvong quang bauxit va
cong nghé ché bién quing bauxit ciing nhu cong nghé xir Iy bun do trude khi thai. Mot sé6 mau
cong nghé ciia cac mo bauxit & khu vuc Ty Nguyén ciia Viét Nam cho két qua trung binh 1 tin
alumin s& hinh thanh khoang 1,5 tan bun d6. Do d6, bai viét nghién ciru ham lwong sir dung bun
d6 1am nguyén lidu trong san xuat xi mang, han ché khai thac khoang san d4 voi, dét sét gop phan
bao vé méi trudng dam bao cac tinh chat cta xi mang PCB 40 theo TCVN 6260: 2020 nham tiét
kiém tai nguyén khoang san, giam chi phi san xut, giam hiéu tmg nha kinh.

Twr khéa: bun do, xi mang, bado vé mdi truong, tai nguyén khoang san.

1. it van dé

Buin d6 c6 tinh kiém manh (pH 10-13), chira cac
oxit nhu Fe:0s, ALOs, SiO:2 va Na:0. Néu khong
dugc xir Iy phu hop, bun do c6 thé gay 6 nhiém dat,
nudce va hé sinh thai. Hién nay, mét sb hudng xur Iy
chinh bao gdm: chén 1ap an toan, thu héi kim loai, sir
dung trong vat li¢u xay dyng va trng dung xt ly méi
truong. Trong do, hudong st dung bun dé lam phu
gia trong xi mang dugc danh gia 1a hi€u qua nho kha
nang tiéu thy khéi luong 16n va chi phi thap.

Céc thanh phan SiO: va ALOs trong bun d6 c6
kha nang tham gia phan ing pozzolan voi Ca(OH),
tao san pham C-S-H goép phén cai thién tinh chét
co hoc cua xi mang. Tuy nhién, can xir 1y bun do
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bang cac phwong phap nhu rira giam kiém, nghién
min va hoat hoa nhiét dé nang cao hoat tinh. Do do,
nghién ctru sir dung bun dé lam phuy gia cho xi mang
1a huéng di c6 ¥ nghia ca vé kinh té va moi truong.
[1.2]

2. Nguyén liéu

Nguyén liéu bun d6 dugc lay tir Tan Rai, LAm
Dong, ngudn phé thai trong qua trinh luyén nhom.
Nguyén liéu dugc léy dai dién dé lam thu nghiém.
M?au nghién min bang may nghién siéu toc c6 d6 min
dam bao yéu cau k§ thuat. Chuin bi cac mau bun do
c6 do déng nhét dai dién mau. Mau c6 thé duoc tao
béng cach tron xi mang, bun do, cac thanh phﬁn khac
theo ty 18 va phuong phéap tron bang thiét bi dé dam
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bao tinh ddng nhit va dai dién cia miu trong qué
trinh thir nghiém.[2,5]

Céc nguyén li€u st dung trong nghién cuu la: xi
mang, bun do, cat tiéu chuan. Mdi nguyén liéu dugc
kiém tra chat lugng va thoa mén yéu cau ky thuat
trude khi st dung.

2.1. Ximdng

Nghién ctru da st dung loai xi mang PC50 -
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. Cac pha khoang

chinh dugc xac dinh gdm alite (CsS), belite (C2S),
aluminate (CsA) va ferrite (CsAF), ciing v6i mot s6
pha phu nhu thach anh (SiO2), calcite (CaCOs) va
anhydrite (CaSQ.).[1] (Hinh 1)

2.2. Bun do

Nghién ctru sir dung bun do duge 13y tir Nha may
Nhém alumin Tan Rai, Lim DPdng. Nguyén liéu
duoc kiém tra cac tinh chat ing voi tiéu chuan k§
thudt TCVN 6882:2016. [2,4] (Bang 1)

3. Két qua nghién ciru

Hinh 1: Phén tich XRD mdu xi méng

XN PCE 40
00-055-0740; Ca3 5i OF; Alite M3; £35; HaJrurHe. syn; Calcium Silicate

01-087-2096; 5i 02; a-5i 02; Quartk, syn; Jilicon| Oxide
01-086-4274; Ca [ C 03 ); Calcite; Qalcium [arbgnate
04-008-0191; Ca (5 04 ); Anhydritd: Calcium Sulfate

5000

00-011-0654; Ca Mg ( 5i 03 )2; Diopside; Qalciugn Magnesium Silicate

Position ["28] (Copper (Cu))

Peak List

00-055-0740; Ca3 5i OF; Alite M3; C35

Hatrurjte, syfi; Jalcium Silicate

01-087-2096; 5i 0, a-5i 02; Quartz, s.g,-ni Silicon Oxide

Bdng 1. Thanh phan héa hoc clia xi méng va bin dé

Nguyén Thanh phan héa hoc (%)

e Si0? | ALO, | Fe,0, | CaO MgO K,0 Na,O | TiO, P,O, | MKN
Bun do 7,56 18,78 | 48,54 | 6,38 - 1,21 5,78 3,12 - 7,63
Xi mang 18,70 | 5,77 3,09 | 61,14 | 5,37 0,30 0,15 - 0,07 2,70
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3.1. Két qua lwong nwéc tiéu chudn
Két qua thi nghiém khao sat su thay doi ciia luong
nuée cho d§ déo tiéu chuan theo TCVN 6017:2015
khi 1an luot thay thé 0, 5, 10, 15, 20% khdi lugng xi
ming bang bun d6 duoc trinh bay & Hinh 2.
Hinh 2: Luong nuéc tiéu chudn cia hén hop
xi méng va ban dé

% Lwrgng nwéc titu chuén
35

BRO0 BBS BP0 BDI1S BD20

Nhan xét: Két qua thir nghi€ém ghi nhan duogc,
lwong nude cua hd xi ming thong thuong 14 26,7%.
Trong khi d6, hd xi ming pha tron véi bun do dao
dong tur 28,6% dén 32,8%. Nhu vay, luong nudce cia
hd xi ming ¢ bun do6 s& ting 1én khi ham lwong bin
do tang 1én dé tang tinh linh dong ctia hdn hop ho xi
mang.

3.2. Két qud thoi gian dong két

Két qua thi nghiém khao sat thoi gian dong két
theo TCVN 6017:2015 ctia hd vira xi ming khi lan
luot thay thé 0, 5, 10, 15, 20% khdi lwong xi ming
bang phu gia bun d6 dé biét thoi gian bit dau va két
thuc ninh két ctia hon hop. (Hinh 3)

Hinh 3: Théi gian ninh két cia hén hop
xi méng va ban dé

Phut Thoi gian ninh két
200
180 7 7% 77 ? —
160 —
140 —
120 —
100 —
80 —
60 —
40 —
20 —
1]
BDO BD5 BD10 BD15 BD20
Théi gian bt ddu B Théi gian két thic

Nhan xét: Mau BP0 véi luong nude thip hon thi
thoi gian ninh két ciing giam. Thoi gian dong két
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ban dau va két thiic ctia xi mang chira phu gia bun
do cting kéo dai khi ham luong bun dé tang 1€n. Bun
do co tac dung lam cham qué trinh hydrat hoa cua
xi mang. Thoi gian bat dau va két thuc ninh két cua
mau khong c6 bun d6 1a 118 phat va 177 phat. Khi
tang ham luong bun do thi thoi gian ninh két va két
thiic ting dan 1én twong tmg 136 phut va 196 phut
v6&i ham lugng 20% bun dé.

3.3. Két qud xdc dinh cwong d¢ chiu nén

Buin d6 dong vai tro giéng nhu nhiing loai phy gia
khac thay thé xi mang c6 thé ké dén do 1a xi thép, tro
bay, puzolan, bazan... véi muc dich chi yéu la dé
giam b6t phan nao chi phi san xuit xi mang nhung
van dam bao duoc chat luong ciing nhu khong lam
anh huong qua nhiéu dén cuong d6 cua vita xi mang.
Két qua s6 liéu xac dinh cuong do nén clia cic mau
duoc trinh bay trong Hinh 4.

Hinh 4: Cudng dé nén theo 3;7;28 ngay tudi

MPa Cuiong do nén theo thoi gian
50
45 % T
40 T
35 i

I I
30 = == = —

= = == I
= = = 5 = =7 B
HE\- .- -
= E\= = = R/ oM
o —NE—NE = = =
5 T NRERE =N =
N= = = =l

BDO Bbs BD10 BD15 BD20

Nhan xét: Két qua tir Hinh 4 cho thay, bun do
c6 anh huong rd rang dén cuong do nén khi cang
thém bun dé thi cuong d6 nén dat dugc & moi ngay
tudi cang giam. Hién twong nay c6 thé 1a do phan
img pozzolanic bun d6 dién ra cham, cic phan
g pozzolanic phy thudc vao sy san c6 cia canxi
hydroxit (CH). Cudng d6 nén & 3 ngay;7 ngay; 28
ngdy & muc phdi tron 5% tuong tmg 20,52 MPa;
30,91 MPa; 44,98 MPa dat theo tiéu chuan TCVN
PCB 40.

3.4. Phén tich céu tricc vita bang phwong phdp
SEM

Mau vira c6 bun do sau 28 ngay c6 cudng do nén
théa mén tiéu chuan. Sau khi do cuong do nén 28
ngdy ta Jdy mau dem chup SEM véi cac do phong dai
10000 1an dé quan sat cdu triic hinh thanh va phat trién
bén trong & cac do phong dai khac nhau. (Hinh 5)
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Hinh 5: Anh SEM mdu déi chung BP0 va BP5 6 tudi 28 ngay

Nhan xet:

Duya trén hinh anh SEM ctia mau vira chup & do
phong dai 10.000 14n c6 thé thdy mau vira co cdu tric
dic chic, chimg t6 kha nang thiy hoa va két dinh cua
xi ming va bun doé tot. Mau c6 nhiéu khoang dang
tdm 1a khoang C-S-H, khoang gitip ting cuong do
hoat tinh. Ngoai ra con xut hién khoang Portlandite
dang tim luc gidc dan xen 14n nhau va tinh thé
ettringite hinh kim. Ddi véi mau c¢6 5% bun do xuat
hién nhiéu CAH hay con goi 1a ettringite c6 dang
que hinh kim va cac khoang Porlandite tao cuong
d6 cho xi mang.

TAI LIEU TRICH DAN VA THAM KHAO:

4. Két luan

Dura vao cac két qua trén ta thiy, bun do ldy tir chét
thai ctia qua trinh khai thac khoang san lam vét liéu xay
dung c6 hoat tinh cao, dap tng cac tiéu chuan ky thuat
Jam phu gia hoat tinh trong san xut xi ming. Xi ming
stt dung ham luwong 5% bun do dat tiéu chudn TCVN
6260: 2020 cho PCB 40 v6i cuong d6 nén sau 28 ngay
dat 44,98 MPa, thoi gian ninh két bit dau 123 phat,
két thac 183 phut, lugng nude tidu chuén 28,6%. Phan
tich anh SEM ctia mau bun dé c¢6 hoat tinh pozzolanic,
trong cau triic c6 xudt hién cac khoang Porlandite, tinh
thé hinh kim ettringite tao cuong do.
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ABSTRACT:

Red mud, a by-product of alumina or aluminum hydroxide production from bauxite via the Bayer
process, is generated during the chemical separation stage and poses significant environmental
challenges due to its large volume. In Vietnam’s Central Highlands, technological assessments
indicate that approximately 1.5 tons of red mud are produced per ton of alumina, depending on
ore quality, processing methods, and red mud treatment technologies. This study investigates the
potential utilization of red mud as a supplementary raw material in cement production, aiming
to reduce reliance on natural limestone and clay resources. The study evaluates its suitability in
ensuring the performance of PCB 50 cement in accordance with TCVN 6260:2020 standards, while
contributing to resource conservation, cost reduction, and mitigation of greenhouse gas emissions.

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