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SUMMARY

STUDY ON PHASE CONSTITUTION OF DOLOMITE-ALUMINIUM
HYDROXID SYSTEMS AT ELEVATED TEMPERATURES

In this paper, thermal behavior of Thanh Hoa dolomite and Tan Binh aluminium
hydroxide system at various temperatures was studied by differential thermal analysis
(DTA) and powder X-ray diffraction (XRD) techniques. The DTA curve shows two
endothermic peaks at 772.1 and 832.7 °C. The first peak is associated with the formation
of magnesia (MgO), calcite (CaCOz) and CO.. The second peak represents the
decomposition of calcite with formation of CaO. The raw mixes were prepared from 1000
°C to 1450 °C using the sintering method. Calcium monoaluminate (CA), spinel (MA) and
calcium dialuminate (CA>) are the main phases when heating raw mixes at 1450 °C.

Keywords: differential thermal analysis, X-ray diffraction, dolomite, aluminium hydroxide,

refractory cement, spinel.

1. MO bAU

Hé 3 ciu tir CaO - MgO - Al,O3 1a mot hé
rat quan trong trong linh vuc nghién cau
vat liéu ¢ nhiét d6 cao. Su tuong tac gitra
MgO va Al;O3 ¢ nhiét d6 cao hinh thanh
khoang spinel MgO.Al.0z (MA). Thanh
phan hoa hoc cua spinel chia 71,7%
Al>O3 va 28,3% MgO, nhiét dd néng chay
2135 °C, spinel c6 do cang tur 8-9 theo
thang Mohs, do bén hoa cao, do bén xi
cao, diéu dé cho phép spinel va san pham
chura spinel duoc sir dung rong réi trong

cong nghiép luyén thép dung dé xay ot
trong cac thiét bi nhiét ma ¢ do tiép xuc
v6i méi truong mang tinh kiém. Phan ing
gita CaO va AlO3 ciing tao ra cac
khoang CaO.Al,03 (CA), CaO.2Al.0s3
(CA>), la cac khoang c6 tinh chat thay hrc,
khi tron véi nudc nd hinh thanh tinh thé
Ca0-Al,03-H,0 (C-A-H) va déng ran tao
ra cuong do, hon nira CA, CA2 con ¢ kha
nang chiu nhiét. Vi vay, xi mang chiu
nhiét thé hé mai chira spinel dugc cac nha
nghién ctu trén thé gisi rat quan tam [1-
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4]. Mot sb nghién cau st dung nguyén
liéu dau vao chira d6lémit (cung cap CaO,
MgO) va Al,Os cho thay c6 thé tao dugc
xi mang chiu nhiét spinel. S. De Aza va
cong su [1] da nghién ciru ché tao duoc Xi
ming chta spinel tr nguyén liéu dau
dolomit va nhdm oxid, phéi liéu dugc
nung luyén ¢ 1500 °C thu dugc xi mang
chira cac khoang hiru ich CA, CA2, va
MA. Nhom nghién cau Nagy M.A. Khalil
[2] d4 cong bd ché tao dugc xi mang chiu
nhiét tir nguyén lidu dau la dolomit Ai
Cap va nhém oxid hoat tinh, nhiét d6
nung két ¢ 1600 °C. Nhém tac gia Jin-
hong Lin [3] ciing ché tao xi ming chiu
nhiét chtra spinel tir nguyén liéu dau vao
gom da voi (cung cap Ca0), oxit MgO va
boxit (cung cap Al,0s), két qua thu dugc
xi mang chiu nhiét co cac khoang chinh
CA, CA2, va MA, bén canh d6 con c6 mot
s6 cac khoang khac c¢6 ham lugng nho do
tap chit trong nguyén liéu dau vao. Anh
huong cua loai d616mit va lwong Al2Os3
toi kha nang hinh thanh cac pha cua Xi
mang chiu nhiét ¢ nhiét do cao da duoc
nhém tac gia M. R. Pouyamehr [4] nghién
ctu, két qua cho thay khi sir dung dolomit
séng thi tao ra cac khoang CA, CA, va
MA, con st dung d616mit nung thi tao ra
thém khoang Ci2A7, khi tang ham lugng

Al>O3 thi ham lugng khodng CA:> tang Ién.

O Viét Nam, cac mo da doldomit phan bd
cha yéu & cac tinh Ha Nam, Thanh Hoa,
Hoa Binh, nguyén liéu dolomit cha yéu
dugc str dung lam nguyén liéu cho san
xuat gbm s, vat liéu xay dung, phu gia
niu thép. Viéc sir dung dolomit lam xi
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mang chiu nhiét con chua dugc quan tam,
néu sir dung nguyén liéu dolomit két hop
véi nhém hydroxid cia Nha may Hoéa
chit Tan Binh (TP. H6 Chi Minh) hta
hen s€ tao ra dugc xi mang chiu nhiét
chira spinel.

Muc dich cua bai bao nay la nghién cau
qué trinh nhiét xay ra khi nung phdi liéu
chira @6l6mit Thanh Hoéa va nhdm
hydroxid Tan Binh bang phwong phap
phan tich nhiét vi sai, nghién ctu su hinh
thanh cac khoang & nhiét do6 cao bang
phuong phép nhiéu xa tia X, tir 46 c6 co
s& dé xac dinh duong cong nung ché tao
xi mang chiu nhiét chira spinel.

2. THUC NGHIEM

2.1. Nguyén li¢u

D4 d616mit dugc ldy tir tinh Thanh Hoa,
dap nho va nghién min dén c& hat qua
sang 0,08 mm trong may nghién bi thi
nghiém. Nhom hydroxid duoc lay tir Nha
may Hoéa chit Tan Binh, c¢& hat 0,1-0,5
mm, dugc sdy kho, nghién min dén c& hat
qua sang 0,08 mm.

2.2. Phéi liéu nghién ciru

Phéi liéu dugc tinh va can tron theo ty 18
khéi lugng d616mit: nhom hydroxid = 1:2.
Dung cho phan tich nhiét vi sai: Khdi
luong ban dau: 22,13 mg, tbc do gia
nhiét: 10 °C/phiit dén nhiét cao nhat 1000
°C. Ciing v6i phdi lidu do, tron thém 0,5%
phu gia két dinh lignosulfonat tao thanh
vién c6 kich thudc 40 x 40 x 40 mm bang
may nén ép thuy luc, sau do tach khuon,
say kho va nung & céac nhiét do cao nhat:
1000 °C, 1100 °C, 1200 °C, 1300 °C, 1400



°C va 1450 °C, téc d6 gia nhiét 5 °C/phtit,
luu tai nhiét @6 do trong 3 h.

2.3. Thiét bj phan tich

Thanh phan héa hoc cua nguyén liéu duoc
phan tich bang may huynh quang tia X
ADVANT'X XRF cua hdng Thermo
Scientific (My), két qua duogc thé hién ¢
Bang 1. Thanh phan khoang vat cua
nguyén liéu va mau sau nung duoc phan

tich phd nhidu xa tia X (XRD) trén may
D8 Advanced Brucker (Puc). Két qua
phan tich XRD cua nguyén liéu duoc thé
hién & Hinh 1. Tinh chit nhiét caa phbi
liéu duoc xac dinh bang phan tich nhiét vi
sai DTA-TG trén thiét bi SHIMADZU
TA50 (Nhat Ban), véi téc do gia nhiét 10
°C/phat dén 1000 °C, trong méi truong
khong khi.

Bang 1. Thanh phan héa hoc cia nguyén lidu

. N Dolomit Thanh Hoéa | Nhdm hydroxid Tan Binh
Thanh phan . ..
(% khoi Iugng) (% khoi Iugng)
Al;03 0,83 64,1
Na.O 0,21 0,53
Feo03 0,65 0,24
SiOz 0,74 0,53
CaO 32,43 0,19
MgO 18,96 0,21
Mat khi nung (MKN) 46,17 34,2
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Hinh 1. Gidn dé XRD cuia délémit
Thanh Hoéa

3. KET QUA VA THAO LUAN

3.1. Phén tich nhiét cia hé dolomit-
nhém hydroxid dén nhigt do 1000 °C
Gian d6 TG-DTA cua hé d6lomit - nhdm
hydroxid dugc thé hién ¢ gian do TG-
DTA & Hinh 3. O duong TG, mit khéi

2 theta

Hinh 2. Gidn d6 XRD cua nhém hydroxid
Tan Binh

luong do sy phan hay ¢ lan tha nhat la
12,769%, tuong tng vaéi pic thu nhiét o
nhiét @6 T = 307,3 °C & dudong DTA. Két
qua phan tich XRD ¢ Hinh 2 cho thay,
nhém hydroxid Tan Binh chta chi yéu

21



khoang Gibbsit AI(OH)z nén n6 bi phéan
huy theo phan ung:
Al(OH)3z — Al;03 + H20 (1)

Két qua nghién ctu cho thiy nhiét do
phan huy cua Gibbsit ¢ 307,3 °C clng
cung voi két qua nghién ctu caa Jose
Manuel Rivas Mercury [5], tac gia cho
rang Gibbsit bi phan hay & nhiét d6 307
°C, con Maria Folavi [6] cho rang Gibbsit
bi phan huy ¢ nhiét do tor 280 - 310 °C.
M4t khi lugng do phan hay & 1an tht hai
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Am (%) 12.769
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la 29,346%, tuong wng vaéi 2 pic thu nhiét
onhigtdo T=7721°CvaT=28327°C,
két qua phan tich XRD & Hinh 1 cho thiy
dolomit Thanh Hoéa c¢6  khoang
CaMg(CO3)2 va CaCOs, vi vay, do 1a su
phan huy cia d6lémit va canxit, dau tién
la sy phén huay cua d6lomit theo phan
ung:
CaMg(CO3)2 — MgO + CO2 + CaCOs (2)
Sau d6 1a su phan huy cua canxit:

CaCO3z — CaO + CO2 (3)

A Exor 40

T: 349.97 and 1000.02 °C 30
Am (mg) -6.494 B
Am (%) -29.346

L -10
15
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0 200 400

600 800 1000

Sample Temperature (°C)

Hinh 3. Gian do TG-DTA cia hé délémit - nhém hydroxid theo ty 1¢ khéi lwong 1:2

Két qua nay ciing ciing v6i nhan dinh cua
B.K. Shahraki [7] khi nghién ciru sy phan
hity ciia d6lomit tai mién trung Iran. Tac
gia cho rang dolomit bi phan huy theo
phan ung (2) ¢ nhiét do 758,2 °C va cua
CaCOs theo phan ting (3) ¢ 836,4 °C. Mot
nghién cuau khac cta nhom tac gia
Magdalena Olszak-Humienik [8] cho thiy,
CaCOsbi phén hay ¢ nhiét do 845 °C, con

22

cong bb cua S. Gunasekaran trong cong
trinh [9] cho thiy d6lémit bi phan huy
theo phan ung (2) & nhiét d6 777,8 °C va
CaCOs bi phén huy theo phan tng (3) ¢
834 °C. Sy phéan huy cua hé do6lomit -
nhém hydroxid & nhiét do dudi 1000 °C
tao ra cac oxid tu do hoat tinh CaO, MgO
va Al2Os, cc oxid nay s€ tao ra cac phan



tng pha ran hinh thanh nén cac khoang
trong xi mang & nhiét do cao.

3.2. Sw hinh thanh cac khoang ¢ nhiét
d9 trén 1000 °C

Gian d6 XRD cua mau sau nung ¢ nhiét
d6 khac nhau dugc thé hién & Hinh 4. O
1100 °C c6 xuat hién cac khoang: M -
MgO (periclaz), A - Al203, C1 - Ca(OH)2
(portlandit), cac khoang MgO, Al>O3 cé
mat do sy phén huay cua do6lomit va
AI(OH)3 da nghién cttu ¢ muc 3.1, khoang
portlandit xuat hién do CaO rat dé phan

tng vaéi am c6 trong khong khi nén hinh
thanh khoang Ca(OH); trén gian d6 nhiéu
xa XRD. O 1100 °C, c6 xuét hién khoang
Ca0.Al203 (CA) la khoang htru ich trong
xi mang cao alumin, do phan ung gitra
CaO va Al,Os:

Ca0 + Al,03 — Ca0.Alx03 (4)
O 1200 °C, xuat hién thém khoang méi 1a
spinel MgO.Al:Os theo phan ung gita
MgO va Al;Os:

MgO + Al,03 — MgO.Al203 (5)

1450 °C CA

M-MgO

A-ALO,
C,-Ca(OH),
CA-Ca0.Al0,
CA,-Ca0.2Al1,0,
S-MgO.ALO,

2 theta

Hinh 4. Gidn do6 XRD cua hé délémit Thanh Héa - nhdm hydroxid
Tan Binh sau khi nung ¢ cac nhiér dé khac nhau

O 1400 °C da xuat hién thém khoang hitu
ich CA; theo phan tng:

Ca0.Al>03 + Al,03 — Ca0.2A1,03 (6)
Két qua phan tich phd XRD cho thay
rang: O 1400 °C, cudng dd pic dic trung
cua CA cao, tuy nhién ¢ 1450 °C, cuong
do pic cua CA giam di do phan tng cua

CA véi Al,Os tao thanh CA,. O 1300 °C,
1400 °C cudng do pic caa spinel thap, tuy
nhién dén 1450 °C, cuong do pic ting lén.
Khi nung dén 1400 °C, 1450 °C, mau
nghién cau xuat hién day da thanh phan
khoang trong xi mang chiu nhiét spinel la
CA, CA2 va MA.
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4. KET LUAN

ba nghién ctu qué trinh nhiét cta hé
d6lomit - nhém hydroxid bing phuong
phép phan tich nhiét vi sai, két qua cho
thiy AI(OH)3 bi phan huy thanh Al,O3 &
nhiét do 307,3 °C; CaMg(COs). bi phan
huy ¢ 772,1 °C; CaCO3z bi phan huy ¢
832,7 °C. ba nghién cuu sy hinh thanh
cac khoang cua hé d6lomit - nhém
hydroxid bang phwong phap nhidu xa tia
X khi nung phéi liéu ¢ 1000, 1100, 1200,
1300, 1400 va 1450 °C, cac khoang hu
ich 1an lugt xuat hién theo thir tu CA, MA,
CA:; va phét trién manh & nhiét d6 nung
1450 °C.

Loi cdm on: Bai bdo nay dwoc thuc hién
bgi sw hé tro kinh phi cia d@é tai cdp Bé
Céng Thwong mMA $6 037.16/PTKHCN
nam 2016.
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