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Tém tat: Bai bao trinh bay két qué nghién ciru
ché tao phu gia khoang ttr bun dé Tan Rai Lam Bdng
bang phuong phap hoat héa & nhiét d6 650°C va
750°C (goi tat la RM650 va RM750). Két qué nghién
ctru cho théy, so véi mau 100% xi méng, khi thay thé
5% xi méng bang cac phu gia khoang nay, méau vira
vé co ban bédo toan duoc cuong do, nhung khi thay
thé tir 10% xi méng tr& 1én cuong dé vira bi gidm
manh, 33 - 44% khi dung RM650 thay thé 15 - 20% xi
mang va 64 - 67% khi dung RM750 thay 15 - 20% xi
maéng.

Tw khéa: Bun dé Tan Rai, bauxite Tan Rai, phu
gia khoang, hoat héa nhiét.

Abstracts: The paper presents results of the
research on manufacturing of mineral addition from
Tan Rai red mud (RM) by thermal activation method
at 650°C and 750°C (abbreviated as RM650 and
RM750). Results showed that, compared with sample
that contained 100% of cement, as replacing cement
by 5% of this mineral addition, the strength of the
mortar samples were almost unchanged but the
strength of mortars were greatly reduced when
replacement ratios of cement are greater than or
equal to 10% specifically, the decreases in strength
were of 33 - 44% and 64 - 67% as 15 - 20% of
cement is replaced with RM650 and RM750
respectively.

Keywords: Tan Rai red mud, Tan Rai bauxite,
mineral addition, thermal activation.

1. Pat van dé

Hién nay, hon 95% lwgng nhém trén toan thé
gi¢i dwoc san xuat tr quang bauxite. Trén toan thé
gi¢i wéce tinh c6 55 dén 75 ty tAn quang bauxite.
Cac qubc gia co triv lwong quang bauxite Ién theo
th& tw: Guinea, Australia, Viét Nam, Brazil, Jamaica,
China, India, Guyana,...[1]. Viét Nam wé&c tinh cé
khoang 5,5 ty tAn quidng bauxite, tap trung & ving
Tay Nguyén [2].
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Bun dd la chét thai trong qué trinh san xuét
nhém t quang bauxite. Bun dé gay 6 nhiém mai
trwong do cha lwong kiém dw Na(OH) lén (pH
10.5-13.0) [3]. Hai nha may alumin Tan Rai va Nhan
Co cua Viét Nam cé lwgng bun thai hang nam
khoang 1,2 — 1,3 triéu tdn nén van dé x& ly 6 nhiém
méi trwdng do bun thai nay gay ra rat nhiéu cép
bach.

Hién nay, trén thé gi¢i chwa c6 nwéc nao xr ly
triét d& dwoc van dé bun dé. Cach phé bién thuéng
lam I& chén 14p trong hé chiva bun d8. Mét sb quéc
gia nhw Phap, Vwong Quéc Anh, Jamaica, Nhat
Ban, Y, Hoa Ky da db bun dé truc tiép ra bién [4].
Mot sb nuwdc, trong d6 cé Viet Nam da co cac
nghién ctru tai ché bun dd thanh vat liéu co ich nhuw:
st dung lam nguyén liéu cho san xuédt gach, xi
mang, vat liéu pu-zo-lan-nic, chat tao mau, cét liéu
cho bé téng, vat liéu lam nén dwong, vat liéu hép
thu chat 6 nhiém, chat lam déng, chat xudc tac, lam
trung hoa chét thai co tinh axit [5]. Tuy nhién, viéc
st dung bun dd trong cac linh v ké trén chi chiém
mot phan rat nhdé so véi lweng bun dé khéng 16 thai
ra hang nam & Viét Nam va trén thé gidi [6].

Theo Vi Blrc Loi va cong sw [7], bun dd tai nha
may Alumin LAm Ddng ch®a cac thanh phan héa
hoc chd yéu gbébm: Fe,O; (51%), Al,03(16,71%),
SiO,(5,98%), TiO, (5,83%), Na,O (3,32%). CaO
thwong chiém khéi lwong nhd (< 1%) [7, 8]. Piéu
nay dan dén mot trong cac huwéng nghién ciru xo ly
bun d4 1a hoat héa nhiét ching dé& chuyén hoéa cac
khoang chira AlL,O; va SiO, thanh dang phu gia
khoang hoat tinh cho xi mang pooclang. Pay ciing
la n6i dung nghién ctru cla bai bao nay.

2. Nghién ctru thwe nghiém
2.1 Vat liéu va thiét bj thi nghiém

- Vat liéu: bun dé nha may Alumin Tan Rai, Lam
DPéng; xi mang (X) poocldng Séng Gianh PC40; cat
song tai mé Tuy Loan, Hoa Phong - Hoa Vang - Pa
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N&ng c6 mé dun dd lén 2.65, khdi lwong riéng 2,64
kg/dm®;

- Thiét bj chinh da st dung gdm: may do d6 min
theo phwong phap BET loai ASAP 2020, may nhiéu
xa tia X (XRD) loai Rigaku SmartLab, thiét bj kinh
hién vi dién t& (Scanning Electron Microscopy: SEM)
loai JEOL JSM-6010PLUS/LA va thiét bj xac dinh
cwdng dd nén mau vira Matest E160-01D.

2.2 Ché bién bun dé thanh phu gia khodng

Bun dd dwoc lay trwc tiép tir hdé chira bun cta
nha may alumin Tan Rai — tinh L4m Ddng (hinh 1).
Sau d6 dwgc hoat hoa & nhiét dd 650°C va 750°C,
nghién min theo cac bwéc nhw & bang 1. San phdm
thu dwoc la cac phu gia khoang cho xi mang ky hiéu
twong tng la RM650 va RM750.

6 i e

Hinh 1. Chét thai bun dé tir nha méy alumin Tan Rai — tinh L4m Béng

Bang 1. Cac buéc ché tao RM650 va RM750

RM 650

1. Bun d3 lay tlr hd chira bun dé

2. Phoi kho ty nhién

3. S4y & nhiét d6 105°C trong 12 gidy
4. Nung & nhiét d6 650°C trong 5 gi&
5. Nghién 20 phut

RM 750
1. Bun d8 |4y tir hd chiva bun dé

2. Phoi kho ty nhién

3. S4y & nhiét d6 105°C trong 12 gidy
4. Nung & nhiét dd 750°C trong 5 gi®
5. Nghién 20 phut

2.3 Thi nghiém diang RM650 va RM750 thay thé  theo khdi lwvgng, ty 16 RM650 va RM750 thay

mét phéan xi mang
- Cép phéi thi nghiém: cac mau vira duoc
ché tao v&i cung ty 186 X/C = 1:3 va N/X=0.5

thé xi mang lan Iwot 1a 0 % (d6i ching/Ref),
5%, 10%, 15% va 20% theo khéi lwong nhuw &
bang 2;

Bang 2. C4p phdi méu vira thi nghiém

Thanh Ky hiéu cap phdi
phdn (g) [ Ref | 5RM650 | 10RM650 | 15RM650 | 20RM650 | 5RM750 | 10RM750 | 15RM750 | 20RM750
Ximaéng | 600 570 540 510 480 570 540 510 480
RM650 30 60 90 120
RM750 30 60 90 120
Cat(C) | 1800 | 1800 1800 1800 1800 1800 180 1800 1800
Nwoe (N) | 300 300 300 300 300 300 300 300 300

Lwu y: Lwong nwédc ghi trong bang cap phéi da bao gdm lwong nwéc tao 4m trong cat.

- Cac mau dwoc duc trong khudn gang kich
thwac 5x5x5 cm®, mdi cap phdi ché tao 3 khudn
(mdi khudn 3 vién mau). Qui trinh trén, dic méu,
bdo dwdng mau viva duwoc thwe hién theo ASTM
C1329/C1329M-16 [9].

3. Két qua va binh luan

3.1 Két qua thi nghiém phu gia khodng ché bién
tir ban dé
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- B6 min: RM650 va RM750 duwoc nghién min
bang may nghién bi t&i d6 min (xac dinh theo
phwong phap BET bang may do ASAP 2020) tvong
trng la 1.55 m?/g, 1.57 m%g va 1.60 m?/g;

- Thanh phan khoang cla bun dé va phu gia
ché bién tlr bun dé: két qua phan tich nhiéu xa tia X
cla bun dd sdy khd RMO va phu gia RM650 va
RM750 dwoc thé hién trén dd thj hinh 2.
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Hinh 2. Két qud phan tich thanh phén khoéng ctia RMO, RM650 va RM750 bang nhidu xa tia X

Két qua & hinh 2 cho thay:

- Trén dwong bun dé khé (RMO) xac dinh dwoc
bay loai khoang cha cac pha chinh la: calcite
(CaCO3), hematite (Fe,0s3), mayenite (Ca;»Al1403s,
B-cristobalite dang tinh thé két tinh, c6 cong thirc
héa hoc nhw thach anh (quartz: SiO,), calcium
silicate (CaSiO3), perovskite (CaTiO3), ilmenite
(FeTiOy);

- Trong khi d6 trén dwdng RM650 va RM750 chi
xac dinh dwgc ba loai khoang la: hematite (RMO
ciing tén tai khoang nay do hematite khéng bj anh
hwdng bdi x& ly nhiét 1én dén 900°C); calcite
(CaCO3). Chiéu cao pic (peak) calcite cia RM650
va RM750 th4p so véi RMO do & nhiét d& nung
650°C va 750°C mét phan CaCOj; c6 thé bi phan
hdy thanh CaO va CO,; va khoang rutile (TiO,).
RM650 va RM750 thé hién cac pic & cac vi tri

SEI 206V WOD10mmSSS0 10pm

RMO (x2000)
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twong tw nhau chi khac nhau vé chiéu cao cla pic
(intensity).

Quan sat mau bang kinh hién vi dién t& SEM:
Anh SEM chup cac mau RM0, RM650 va RM750 &
cac murc phong dai 2000 va 15000 lAn nhw & hinh
3.

Két qua cho thay: cd RMO, RM650 va RM750 co
dang khdi két tap khong déu (aggregete of
irregulars), méi khéi két tap gdbm nhiéu hat co kich
thwéc nhé hon. So véi RMO thi RM650 va RM750
c6 kich thwéc cac hat nhd ciing nhw khéi két tap co
kich thwéc nhé hon dang ké, diéu nay cé thé 1a do
ching dwgc nung & nhiét 36 650°C va 750°C sau
dé dwoc nghién min. Cac hat nhd cia RM650 va
RM750 cé dang tir khéng qui cach dén dang dia det
(irregular to semi platy structure) gibng nhw hinh
thai hoc clla metakaolanh.

SE1 206V WOD10mmSSS0

RMO (x15000)
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SEI 20kV WD10mmSS50

RM650 (x15000)

SElI 20k WD10mmSS50

RM750 (x2000) RM750 (x15000)
Hinh 3. Anh SEM cda RMO, RM650 va RM750

3.2 Két qua xdc dinh cwong d6 cia mau viva

Két qua xac dinh cwdng d6 nén cha 9 cap phdi vira (Ref, 5RM650, 10RM650, 15RM650, 20RM650,
5RM750, 10RM750, 15RM750 va 20RM750) & tudi 3, 7 va 28 ngay duoc thé hién trén cac hinh 4,5, 6 va 7.
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Hinh 6. Su phét trién cudong dé ctia céc mau 5RM650,
5RM750 va Ref

Két qua xac dinh cudng dd nén cho thay:

- Khi thay thé 5% xi mang bang RM650 va
RM750, so v&i mau déi chirng (100% xi méng) &
céac tudi 3, 7, 28 ngay, cwdng dé nén clia mau vira
dung RM650 cao hon so v&i mau dbi ching 1 -
1.8%, con cuwérng dd nén clia mau vira dung RM750
thdp hon so véi mau déi chirng 2 - 3% (hinh 6).
Ching td RM650 tao cwéorng do vira tt hon RM750;

- V&i ty 1é thay thé 10% xi méng bdng RM650
thi cwong d6 nén clia mau 10RM650 & tudi 3, 7 va
28 ngay so v&i mau déi chirng (Ref) gidm twong
ng la 9.4%, 14.8% va 8.9% (hinh 4). Trong khi d¢,
& mau 10RM750, cwdng dd nén & cac tudi trén
gidm twong tng t&i 21.8%, 30.5% va 33.% (hinh 5);

- V&i céc ty 1 thay thé 15% va 20% thi khi ty lé
thay thé cang cao, cwdng dd nén cang giam. O cac
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7
Thai gian (ngay)
Hinh 7. Su phét trién cuong dé ctia céc mau 20RM650,
20RM750 va Ref

tudi 3, 7 va 28 ngay so v&i mau Ref, cuong dd nén
cla mau 20RM650 gidm twong (ng la 44.6%,
46.8% va 44.0%, cia mau 20RM750 gidm twong
tng la 66.3%, 64.1% va 66.7% (hinh 7).

3.3 Binh luan két qua thi nghiém

Khi thay 5% xi m&ng bang RM650 ho&c RM750,
cwdng d6 nén clia mau viva & cac tudi 3,7,28 ngay
twong dwong véi mau khéng pha phu gia. Diéu nay
c6 thé dwoc gidi thich do sy két hop cda hai hiéu
ng:

(1) Hiéu wng lap day (filler effect): nher cac hat
min RM650, RM750 phan tan I4p vao khoang tréng
lam chét c4u tric da xi mang;

(2) Hiéu quéd cia phan ng puzolanic: do
RM650, RM750 c6 chira Al,O3; va SiO, v dinh hinh
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tac dung v&i portlandite sinh ra trong qua trinh thay
hda cla xi mang tao thanh cac silicat C-A-H va C-S-
H thir clp, co tac dung tang cwdng dd cla da xi
mang. Hiéu &ng nay & RM650 tét hon so Vvéi
RM750.

Tuy nhién, khi lwong thay thé tir 15% tré Ién thi
didu dac biét da xay ra. Néu nhw véi cac phu gia
khoang hoat tinh nhw puzolan hoat héa nhiét tw dat
hodc tro nhiét dién, & cac tudi trwdc 28 ngay, cwong
doé vira (cung X/C va N/X) thwdng gidm 15 - 20%
khi pha phu gia khoang véi ty 1& 15 — 20 %, thi dbi
véi RM650 va RM750 mirc dd gidm cudng dd gan
nhw gép ddéi, twong ng 33 — 44% va 55 — 66,7%.
Diéu nay cho thay so v&i cac phu gia khoang théng
thwong, cé thé co sw khac biét vé co ché tac dung
ctia RM650, dac biét 1a RM750 dbi v&i ciu trac va
cwong do cua da xi mang.

4. Két luan

Két qua nghién clru cho phép dwa ra cac két
luan sau:

- Tl bun @& Tan Rai, Lam Ddng, sau khi duoc
hoat héa & nhiét d6 650°C va 750°C va nghién min
theo quy trinh dé& xuét cla tac gia, da tao ra dwoc
hai loai phu gia khoang cho xi mang, ky hi€u RM650
va RM750;

- Cwong dd cac mau viva (v&i cung ty l1é X/C =
1:3, N/X = 0,5), & cac tudi 3, 7 va 28 ngay so VOi
mau vira 100% xi mang: cao hon 1% -1.8% khi
dung 5 % RM650 thay xi mang va nhé hon 2 — 3%
khi dung 5% RM750 thay xi mang. Két qua nay
ciing cho thdy RM650 lam téng cwdng do viva tét
hon so v&i RM750;

- Cuwodng d6 cac mau viva (X/C = 1:3, N/X = 0,5),
& cac tudi 3, 7 va 28 ngay so v&i mau vira 100% xi
mang gidm manh: 33 — 44% khi thay 15 — 20% xi
mang bang RM650 va 55- 67% khi thay 15 — 20% xi
mang bang RM750. Piéu nay cho thay, phu gia
khoang hoat héa nhiét tlr bun dé c6 mirc lam giam
cuwdng dé vira manh hon so véi khoang puzolan
théng thwong. Co ché tac dong nay can duoc
nghién ctru thém.
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