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Abstract- Dolomite brick is that the foremost vital stable refractory under the working conditions of Argon Oxygen De-

carbonization (AOD). For AOD applications, the Dolomite bricks should have positive Permanent Linear Change (PLC) on re-

heating. A positive PLC dolomite brick has higher life and best fitted to joint less refractory lining with no cobble stoning 

defect. Therefore the event of dolomite bricks having positive PLC during applications could also be a challenge for refractory 

manufacturing industry. Within this investigation, dolomite refractory bricks were prepared by varying different additive 

with an intention to urge the positive PLC of the brick. It’s documented that Iron Oxide could also be an honest additive for 

dolomite brick sintering. it is also been reported that monoclinic zirconia (m-ZrO2) additive improves the BD, CCS and PLC 

of dolomite brick. During this background, first trial composition was containing a tough and fast amount of 1% m-ZrO2 and 

different concentration and sorts of iron oxide. Mill scale containing Fe2O3 was added in two different concentrations 0.5%, 

1% and in another trial 0.25% of nano Fe2O3 was added. Fe2O3 containing bricks showed an honest improvement in BD and 

CCS because of the upper sintering of dolomite grains in presence of liquid formation during sintering by the presence of 

Fe2O3.The CCS value was within the range 750-800 kg/cm2. However, the PLC value was negative within the range of -0.2 to -

0.35%. relying on this result, new additive, Chrome Green oxide was then used. it has been found that the PLC tends to be 

positive with increase in Cr2O3 content. However, in presence of Cr2O3 the m-ZrO2 it had been not performing well. Finally 

m-ZrO2 was removed and a far better percentage of Cr2O3 additives showed the positive PLC (+ 0.12%) of the dolomite 

brick. The brick showed a CCS value of 650 g/cm2. this is often often within the suitable limit. 
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I. INTRODUCTION 
 

Innovative improvement inside the assembling of iron and 

steel has changed the working practice altogether. 

Expansion in heater limit, working temperature, hot-metal 

temperature and throughput are regular to all or any units. 

These extreme changes close by the need of improved 

practices for better assembling and application climate are 

requesting a supplanting age of hard-headed material with 

improved properties, execution and existence with eco-

cordiality.  

 

Hard-headed's assume a critical part in metallurgical, 

glassmaking and ceramic enterprises, where they're framed 

into a spread of shapes to line the insides of heaters or 

furnaces or different gadgets for preparing the materials at 

high temperatures.  

 

A significant number of the logical and mechanical 

creations and improvements wouldn't have been 

conceivable without hard-headed materials. Dreaming 

about creating one kilogram of any metal without the use 

of stubborn is almost very unthinkable. The ASTM C71 

characterizes the hard-headed's as "non-metallic materials 

having those substance and actual properties that make 

them relevant for structures or as parts of frameworks that 

are presented to conditions over 1000 °F (538°C) [3]. 

 

In tune with the changing patterns in steelmaking, 

particularly in spoon metallurgy, the high performing 

formed unmanageable's are on an expanding request 

lately.  

 

The upper mission lives and accordingly the changeability 

of the more current steelmaking activities are chosen by 

the stockpile and execution of such formed recalcitrant's 

with predominant warmth mechanical strength, 

disintegration and erosion obstruction. 

 

II. DOLOMITE QUALITIES 
 

1. S-DOL: 

S-DOL might be a high virtue sintered dolomite that is 

measured, mixed and squeezed into a block shape for 

rotating furnaces. it's at that point terminated during a 

warmth burrow furnace to make a vigorous earthenware 

partner reinforced block. this is regularly the quality brand 
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of terminated, direct fortified dolomite. It's the quality 

suggestion and most practical answer for the center of the 

covering zone.  

 

2. OL:Z-DOL:  

It might be a zirconia enhanced form of S-DOL. Z-DOL is 

that the exceptional quality, spalling obstruction 

headstrong to be utilized inside the consuming zone of a 

rotational furnace. It's intended for consuming zones 

where coatings could likewise be precarious or dainty, or 

where warm changes are more huge. The warm stun 

obstruction is incredibly expanded by little augmentations 

of zirconia to the mix. 

  

3. ZLP-DOL:  

ZLP-DOL is that the most up to date overhaul from Z-

DOL. ZLP-DOL is fundamentally estimated, mixed, and 

consumed at a superior temperature to get an espresso 

porous property. ZLP-DOL is intended to weaken 

infiltration of vaporous parts into the surface which could 

gather inside the block. ZLP-DOL was produced for 

consuming zones which experience unusual substance 

assault from consuming mechanical waste fills.  

 

4. TZ40-DOL:  

TZ4O-DOL may be a magnesite enriched dolomite with 

zirconia additions. This product has been developed for 

burning zones with extremely unstable coatings. The 

magnesite enrichment within the fine fraction of the brick 

is meant to insulate the free lime by coating and protect 

the lime against reaction with sulphur containing volatiles 

within the kiln atmosphere. This product also contains a 

zirconia enrichment to enhance its resistance to thermal 

shock. 

 

III. CALCINED DOLOMITE 
 

Dolomite is an anhydrous carbonate mineral made out of 

calcium magnesium carbonate CaMg (CO3) 2. The word 

dolomite is furthermore wont to depict the sedimentary 

carbonate rock, which comprises prevalently of the 

mineral dolomite likewise (additionally alluded to as dolo 

stone).  

 

Solid arrangement exists between dolomite, iron rich 

anchorite and along these lines the manganese rich 

kutnohorite. Modest quantities of iron inside the design 

give the precious stones a yellow to brown color. 

Manganese substitutes inside the construction likewise up 

to around three percent MnO. High manganese content 

gives the precious stones a ruddy pink tone. Lead, zinc, 

and cobalt additionally substitute inside the construction 

for magnesium.  

 

The mineral dolomite is firmly connected with huntite 

Mg3Ca(CO3)4. In the current undertaking, dolomites were 

used in five diverse granulometry. Dolomite was taken 

from source in Salbari in Bhutan. Fig. 1 and Fig. 2 shows 

the XRD design and thusly the stages present in dolomite 

course and mud. 

 

 
Fig 1. XRD pattern of Dolomite. 

 

 
Fig 2. XRD pattern of Dolomite dust. 

 

IV. RESULT & DISCUSSIONS 
 

Observation of Iron oxide- it's been accounted for that Iron 

Oxide (Fe2O3) assumes a significant part in Dolomite 

refractory's. it's set up that Fe2O3 helps in fluid stage 

sintering of dolomite, which winds up during a decent 

densification of the block. Therefore, the CCS increments 

with Fe2O3 expansion on account of the ascent in BD, 

decline in AP. This progressively improves the hydration 

obstruction. additionally as Fe2O3containing fluid, which 

structures during sintering cement as a covering upon the 

Dolomite grains.  

 

This covering again improves the hydration opposition. 

during this foundation, the essential preliminary piece for 

this investigation was made out of Fe2O3 containing 

added substances. Our objective was to encourage positive 

PLC of the block. 

 

Role of Zirconia- It's likewise been accounted for that 

monoclinic Zirconia (m-ZrO2) added substances in 

Dolomite block improves the properties like break 

arresting[97] by framing CaZrO3 fortified materials. The 
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warm extension of CaZrO3 contrasted with MgO can 

cause the development of holes between Ca2SiO4, 

CaZrO3 and MgO grains. These discontinuities can build 

durability and warm stun obstruction by halting break 

engendering. On this premise, our first preliminaries 

arrangement was upheld I Chronicles monoclinic ZrO2and 

plant scale added substances with 0.5 endeavor to I 

Chronicles variety.  

 

Plant scale mostly contains Fe2O3. Standard dolomite 

PLC sample with dimension 50*50 mm (Height * 

diameter) were fabricated with different additives. The 

prepared PLC sample were fired at 1650  ̊ C for twenty-

four hours ( 1st firing ) and people fired samples were re-

fired at 1650 ̊ C( PLC firing ) for twenty-four hr for PLC 

measurement .The bulk density of green, 1st fired and 

PLC fired specimen were measured. The CCS and PLCof 

samples were also measured.  

 

The specimen were characterized using XRD and SEM. 

Fig 3 shows the T1 blocks. Figure shows that a typical 

grayish colour of the iron containing fired specimen. there 

have been little or no visible surface defects like crack or 

big pores. Fig 4 shows that BD of T1 and T2 along with 

T3 composition. There is no significant difference of 

green, 1st fired and PLC BD. 

  

 
Fig 3. T1 blocks after PLC firing. 

 

 
Fig 4. BD of T1, T2,T3 specimens. 

V. CONCLUSION 
 

The significant discoveries are Able to acknowledge 

positive PLC (0.14%) by the expansion of green chrome 

inside the structure.CS upsides of Trial Bricks T2, T3 

containing iron oxide were fantastic around 800 kg/cm2.  

Uniform conveyance of nano-iron oxide speeds up the 

development of CaZrO3.  

 

At last, predictable with the work done, it are frequently 

reasoned that by utilizing chrome oxide we will 

accomplish positive PLC, and consequently it had been 

fruitful. 
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