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Preparation and Properties of V-Ti Enamel by Ilmenite Tailings
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ABSTRACT: The work aims to research surface morphology, adherence of V-Ti enamel prepared with Panzhihua ilmenite
tailings as well as its acid corrosion resistance in 30% H,SO, solution. The ilmenite tailings were added to enamel raw materials
after calcination or being made into V,05 assistant, then fused and quenched to prepare enamel glaze. Then glaze pulping was
coated on surface of Q235 carbon steel which was subject to decarburization and heat treatment so as to prepare V-Ti enamel
coating in 850 °C enameling burning. And surface morphology, adherence and acid corrosion resistance of its coating were
studied by means of XRD, SEM and EDS. If mass fraction of the calcined titanium tailings directly added to enamel was higher

than 8.4%, surface of the prepared enamel coating was subject to evident bubbles, rough glaze surface, low glossiness and insuf-
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ficient acid resistance. However, when the mass fraction of V,05 additive added to the enamel glaze was 3.5%~ 5%, the sur-

face morphology, adherence and acid corrosion resistance of the prepared enamel coating were improved significantly. The

making of ilmenite tailings into V,0s assistant and addition of enamel coating interface prepared in the glaze may form Fe-V

transition layer easily, contributing to improving the adherence of enamel. Meanwhile, the SiO, protective film forms on the

enamel surface in the acid solution to prevent acid corrosion and improve its corrosion resistance.

KEY WORDS: ilmenite tailings; enamel; adherence; acid resistance
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Tab.1 The chemical composition analysis results of ilme-
nite tailings %
M4 Si0, Fe,03 CaO  MgO  AlLO; TiO, V,0s
JEATEL 38.26 1596 13.43 11.48 10.63 7.11 0.92
JLE  Na,0 K,0 MnO, Co,0; NiO P,0s SrO
B /%K 1.68 0.12 021  0.04 0.01 0.06 0.06

1.2 Fik

1.2.1 EERBH &

1) Kk BT 7E 780 ~ 820 ‘CaLJE F B 20 ~
30 min, FEA LA TR & slbe )5 P AR 7K
gk, T, SEHRRED

2) FKA . ARSEEE, SiEnme. Ak
BELOBRTREN . AHBREN . AL S A TR BB be ik
R 4% —E LR AT, RoRMEAdl il L2 2. #%
AHEHA I 850 CIHffRi 1 h, KERARIPRYSS
Al 7K a3 SR £k (IS 2k 45 KR 240 ~ 260 C,
TSR EE A>T 420 ~ 480 °C, BRFR L4 T i
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Tab.2 The chemical composition of main materials %o
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Tab.3 The chemical composition of Vanadium addtives %

|5 B,O; BaO V,0s TiO, SiO, NiO
FRESE 206 547 194 13 2.8 1.2

R4 EEMPLZEAR

Tab.4 The chemical composition of enamel %

B4y Si0, B,O; CaO MgO AlLO; TiO, V,0s
JEAYEL 6536 2.15 2.53 0.48 10.53 4.11 0.74

M4 Na,O K,0 MnO Co,0; NiO ZnO P,0s
JEEAYEC 1153 027 0.14 029 025 147 0.14
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Fig.1 The XRD pattern of different ilmenite tailings
1000 X
0 0-Si0,  I-Na,TISi,0,
800 | 3-Ca AIF, Q-CaAl 0
2 A-NaAISiO,
5 600
=y "
§ 400 0
= A
= TR R 0o
200 e
\ L N ""L Tailings ename !
0 N No adding tailings enamel
20 40 80
20/(°)
K2 REGEEREY XRD #3%

Fig.2 The XRD pattern of different enamel glaze
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Fig.3 The SEM and EDS results of enamel coating interface
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Fig.4 The SEM images of different enamel surface and interface
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Fig.5 The different enamel coating corrosion images in 30% H,SO,
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Tab.5 The mass of acid corrosion of different enamel
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s FRIFHT  MRRE  w> BN pgnhg
Fiit/g  Mift/g  Wift/g Blem® /(mgem2d)
A 37.7244  37.6373 0.0871 4.16 10.46
B 373981 37.3056 0.0925 4.08 11.34
C 37.1483 37.0897 0.0586 4.04 7.25
D 362920 36.2571 0.0349 4.22 4.13
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