[image: image1.wmf] 







Department of Chemical Engineering 

INTERNSHIP REPORT 

OF

Thatta Cement Company Limited

Prepared by:

Date: __________
Checked By:



CEMENT:

Cement commonly used for Normal Construction work. Actually cement is a bounding Material. However use under specific conditions a variety of Cements are available Now a days.

Its quick settling property, strength and ease with which it can be used under variety of conditions has revolutionized the concept at construction and made it the most popular cementing material. Cement could be manufactured by any one of the two Methods: 

(i) Dry process

(ii) Wet process.

In both these processes the three distinct operations of 

(a) Mixing

(b) Burning 

(c) Grinding are carried out.

TCCL:


Thatta Cement Company Limited was established by                       Mitsubishi Corporation Japan in 1980. It is a dry process plant and its capacity was 800-1000 tons / day.


In the year 2004 TCCL was acquired by AL ABBAS group of industries. How the capacity of plant is being doubled and quality improvement in a continuous process.

PROCESS FOR MANUFACTURING CEMENT:

RAW MATERIAL:

· Lime Stone

· Makli Shale

· Jungshai

· Iron ore 

· Slica Send

· Bolder Slag 

· Gypsum 

CRUSHERS:

First of all Material one by one is dropped in hopper over of Jaw Crusher which goes in crusher, whose one Jaw is fixed and other one is moving. It reduces the size of large pieces of Raw Material (Specially Lime Stone) upto 80-150 mm. This crusher is called primary Crusher.

From Primary Crusher Material is sent to secondary Crusher or hammer Crusher by BC1 (Belt Conveyer 1). BC1 drops the Material over vibrating screen over hammer Crusher. There are two size screens. Opening of first Screen is 25mm and the opening of second screen 15mm. so the Material less the 15mm is taken out from these screens. It comes on BC-3 and the Material Larger than size 15mm is sent to hammer Crusher where, there are 24 hammers. Which reduces the size of Material and by the help of BC-2 the Material again come to BC-1 and again to vibrating screen of Hammer Crusher. Is taken by BC-3 which gives the Material to stacker, (Stacker is a Machine which makes the cone and Pile of Material). Stacker Makes the Pile while it is moving and it make cone while it is standing at one position. It is used to make to both as required. Cone is made of single Material while pile is mixed ratio according to the brand of cement. Now again there is Reclaimer     (A Machine which lift the pile to BC4) There. It lifts from Pile or lift the pile to BC4 there is also BC5 under ground there, where cones are made. BC4 and BC5 lifts the material towards BC6. Further Raw mill Starts.

RAW MILL:

· The material from BC6 comes to divider over the single hopper or lime stone hopper there are two chutes of that divider one goes to the hopper and other is towards that conveyer belt which lift the material to the two more hoppers which are also there along with lime stone hopper. Total there are three hoppers in one lime stone is dropped and in remaining two Makli shale and Jungshai shale are pored/dropped. There also another divider which divide the Material to the desired hopper.

In this way the material comes in there 3 hoppers. In the large one lime stone is passed / dropped or stored and in the other two small remaining hoppers Makli Shale and Jungshai Shale are stored or dropped. Actually these both small hoppers are used for Makli shale and Jungshai shale but the lime stone is mostly used 70% that’s why only Mukli shale and lime stone are stored in these both remaining hoppers. From these hoppers according to brand requirement the feed is taken from the chutes of hoppers where the weigh conveyer lifts the material to BC1 of Raw mill. It drops the material at hoppers to double pendulum which a low the material by interval to prevent the blockage at mill inlet from the both ends of mill the Hot gasses from klin IDf (Induced draft fan) are introduced the Raw Mill consists of 3 chambers. 

1st
Drying Chamber

2nd 
First Grinding Chamber

3rd 
Second Grinding chamber


The Raw material is entered from first chamber of Mill where Moisture of material is removed then it is sent to 1st grinding chamber for grinding. The inner dia of Raw Mill is 3.4 Meters and the length of Raw Mill is 10.15 meters. The production of Raw Mill is 136 ton/hours and it rotates at 16.6 RPM. In first grinding chamber the material is grind and with the help of balls. The dia of the balls of first grindined chamber is 30-70 mm and weight of them or weight of media in first grinding chamber is 35 ton. There is a chute out the end at the end of first grinding chamber from where the grinded material (fine + course) is dropped or released to hopper. On the top of the first grinding chamber at end there is Mill I D fan suction               chamber which sucks the fine material and drops in classifies. The material from the bottom of the Mill which gives to hopper is taken by an Air slide and sent to bucket elevator and is also sent to classify from bucket elevator with the help to an air slide.


In classifier course material is separated from fine by classifier fan and fine goes to multicyclones through suction               where as the course material is recycled back to Mill with the help of two Air slides about 80% of course material goes to second grinding chamber and 20% goes to 1st grinding chamber. There is no other source to second grinding chamber without this air slide.


The dia of the balls used in second grinding chamber 20-40mm and their weight is 37 ton. Is I had already maintained that the length of the mill is 10.15 meters and its inner dia is 3.4 meters and it rotates at 16.6 RPM  and its production capacity is 136 ton / hour. The sucked material from classifier is passed through multi cyclones. Now as the material comes in cyclones by vortex formation (due to gravity) the fine material is settled down and is taken out from the chutes of cyclones chain conveyer and sent to BC2 then to Silo (Blending Silo) where an Air slide lift the Material to Bucket Elevator which takes to the Top of the silo.


Now the gasses sucked by Mill IDf from multicyclones are further sent to bag filter. By suction              . In bag filter there are six chambers. In these chambers bags are provided (fiber bags) inside these bags iron cage is given so that by the pressure of gasses they cannot be compressed or emerged. Each chamber contains 224 bags and pupit valves. The valves are opened and the fine material and gasses are entered and it is closed then the gasses passes through the bags and goes to Idf and are emitted from chimny and the fine material is released from the chutes of chambers. There are two screw conveyers under six (6) chambers of bag filter which drops the material to another screw conveyers from where the material is dropped an bucket elevator which drops the material in dust tank. From dust tank chute material is transferred to BC2 by screw conveyer. Now the gasses sucked from Raw Mill by Raw Mill idf are further sucked by bag filter fan FN10 passing through bag filter and are emitted from chining. There is a spray tower beside bag filter. Some gasses from klin idf also comes to spray tower then goes to bag filter. Now if the temp: of gasses goes more than 180-190OC then spray tower is started for showering water from nozzles inside it because not gasses damages the fiber bags, thus the temp: is maintained and then are sent to FN10 and emitted from chimny.


There are also two emergency dumpers when the temp: of gasses which are passing through filter bag filter is more then 180-190OC then the valves are opened or ejected and also spray tower is started to cool down the temp: of gasses. There also a fan is under experiment which will give the atmospheric air to gasses to cool down while giving to bag filter.

BLENDING SILO:

As the Bucket elevator takes the material to the top of blending silo an air slide lilfts the material and gives to divider where it is equally divided or distributed to 6 (six) Air slides to maintain the level in silo, also blowers are used inside the silo to maintain the level of feed equally.

The height of silo is about to 42 meters high while the effective height is 36 meters and the capacity of the silo is 7500 ton of feed. From the bottom of silo air slide lift the material to bucket elevator which gives to air slide and is sent to feed tank then again with the help of an air slide the feed from the feed tank is sent to impact flow meter there is also another option to weigh the amount of feed that is a weigh feeder is also there but now a days feed is taken from impact flow meter. There is an air slide divided to weigh feeder and impact flow meter. The one side which is being used its value is opened to flow the feed and from here an air slide takes the feed to bucket elevator.

PRE-HEATER:

Bucket elevator takes the feed to the top or on the 5th stage of pre-Heater where by the help of an air slide the material is sent to divider which distributes it into two more air slides which drops material in the gas ducts of 4th stage cyclones connecting to the 5th stage cyclones on the side of these. Actually at pre-Heater there are five stages and each stage contain 2 cyclones excluding 2nd Stage and each cyclones have 3 ends / or connections on the top one is called riser or gas duct, the one which is connecting at the side is called feed inlet and the bottom one is called feed outlet or chute for releasing feed. So in this way 5th stage cyclones feed comes from the chute to the gas duct on 4th stage which are coming from 3rd stage and connecting to the sides of both cyclones as the inlet for 4th stage cyclones again 4th stage cyclones releases the feed to 3rd stage cyclones where it is connected to the riser ducts or gas ducts coming from 2ND stage and connecting at the sides at both 3rd stage cyclones as feed inlets from 2ND stage of pre-Heater on riser/gas duct comes up and is divided to both cyclones on 3rd stage. In same way feed comes on 2nd stage where there is only one cyclone called “Vortex”  where vortex formation takes place or to Mix up the feed properly for proper “Calcinations”. Feed comes from gas duct coming from 1st stage cyclones there are again two cyclones so the feed from 3rd stage comes to vortex on 2nd stage through gas pressure of gas or riser ducts coming from 1st stage connecting at the both sides of vortex. Now again the feed is released from the bottom of vortex from itx chute and is divided to by double ARC to the 1st stage cyclones which is coming from housing connecting at the sides of cyclones. Thus feed comes in cyclones at 1st stage. Then the feed comes in housing from 1st stage cyclones. Here the coal is also added at double ARC which is burnt there. Air is supplied with the coal heat is already present there so the flame takes place and heat is formed and emitted upwards to the cyclones.

A chloride bypass pipe is given there which sucks sulpher and chloride from housing because they are very sticky materials at low temp: and causes coating in pre-Heater which causes blockage of feed in cyclones. It sucks gasses & fine material it passes through a spray tower where the temp: of gasses is cooled down then these are sent to EP “Electrostatic precipitator”. Where the gas and the fine material are seperated. The gasses are released from the chimny and the fine Material is taken out from the chutes of EP and are sent to waste tank by the help of screw conveyer. The feed from 1st stage direct comes to housing form that housing feed directly goes to klin. Now on each stage to each cyclone air is given from the sides of cyclone by pipes for proper and easily flow of feed to downwards.

KLIN:

The temp: of housing is maintained upto 900-1000oC. actually feed is taken when the temp: of klin becomes 800-850oC  while starting the plant. On each stage of pre-Heater pressure gauges are used to denote the pressure of gasses and thermocouples are used to note down the temp: of each cyclone at each stage.


The temp: at Top of pre-Heater or on 5th stage is approximately 350oC when feed enters in klin Basically there are four zones of klin Burning Zone, Transition Zone, Calcination zone. Actually the 4th is cooling zone but mainly 3 zones are considered.


As the feed enters in klin that zone is called calcination zone. The temp: of calcination zone is almost 1000-1200oC. inside the klin Bricks are used means there is insulation of bricks inside the klin.


In calcination zone low Aluminium bricks are used. Calcination means decomposition of carbonates (calcium carbonates and magnesium carbonates) which are present in lime stone.

After calcination zone transition zone starts. The temp of transition zone is almost upto 1200-1450oC. In transition zone high aluminium bricks are used for insulation. In this zone feed comes in form of Liquor it is the peak point of feed from calcination to clinker. After transition zone burning zone starts where clinker is produced. Here the temp: of klin is almost upto 1450-1650OC. in this zone Magnesite Bricks are used for insulation. After burning zone cooling zone starts which is approximately 3-4 meters long.

The total length of the klin is 60 meters. And the inlet dia of klin at calcination zone 4.0 meters and the outlet dia at cooling zone is 4.2 meters feed in klin stay for 40-45 mins. The heat in klin is given by a burner whose length is upto cooling zone means it goes inside the klin upto cooling zone its upto 4-3 meters inside. In the burners other end means which is outer side of the klin different lines of different fuels are connected. Primary Air is also applied, then with Air fuel goes ahead and fire takes place. There are different controls for different fuels. But air is added with each fuel for flame which is being used. There is also control for flame adjustment by which we can set the flame on Axil (thin and long) and on Radial (short and expended).

Gas, Coal and oil are separately supplied and Air is Supplied by primary Air fan. Pelverized Coal, Natural Gas and Furnace oil are used. But in winter natural gas is not used instead of that oil or coal are used. There are separate fuel flow metes for each fuel and one for Air flow.

The burner is little bit inclined to the left side of the klin because the material is turning/scrolling at that side that’s why the flame is set at that position to give the actual amount of heat to feed. 

The klin is rotated by the help of 6 (six) tyres which are rotated by electric Motors. These tyres are linked with klin tyres and they have 12  bearings. Each tyres contain 2 bearing inside and their temp: is denoted on the meter board which is also there in the room. Also 12 fans are fixed around the klin, when temp: of outside of klin goes more then 300-350oC than there fans are used to maintain it below 300.

As the clinker drops, passing from cooling zone it comes in a cooler named as “grate cooler” as the clinker drops in cooler there are 4 (four) FD Fans ( force draft fans) which gives air to cooler to cool the clinker. Clinker is cooled and sent to appron conveyor. There is a hammer braker at the discharge of coller which breaks the large pieces of climleer into small. There is also a cooler Idf which sucks the hot gasses & some fine clincker material passing through multicyclones where fine material settle down and is discharged from the chute of cyclone and by the help of screw conveyer is sent to appron belt and the gasses from IDF are released from chimney. The Appron conveyer drops the material in silo (clinker silo) from where the material is sent to finish Mill as required. From silo the clinker is lifted by belt conveyor to finish Mill, the clinker comes in hopper. 

FINISH MILL 


Actually there 3 hoppers of finish Mill. In first one clinker is dropped and other two hoppers are used fro slag and gypsum separately.

Gypsum and slag comes from a small gyratory crusher by belt conveyer. From these hoppers material by weigh feeder is sent to BC1 and then to Mill inlet. Here are two grinding chambers of Mill. 

Actually here is also same process like Raw Mill. As feed Enters in Mill it is grinded there and is released from chute of Mill and some fine is sucked from the top of the Mill and is sent to bag filter and fine & course from chute of Mill are sent to bucket elevator by an air slide that bucket elevator provides the material to Air separator by an air slide. Now along the air separator there are 8 (eight) cyclones around it. In Air separator fine and course material are separated by Air, course is recycled back to 2nd chamber of Mill and fine is sucked passing through cyclones. The fine settled in cyclones goes down from the chutes of cyclones. The air sucked from air separator by Mill idf or passing through cyclones comes to bag filter. In bag filter material which comes with air from air separator and cyclones and the fine material sucked from Mill both are sent to bag filter and air is filtered there, material goes down from rotatory valves to screw conveyor which gives to an air slide. This air slide and two more Air slides coming from 8 cyclones are connected to another air slide and the material is sent to silo by that air slide. The air is sucked by bag filter and released.

There is also another Mill called slag Mill beside the finish Mill. Both are used for grinding. But there are only few differences. Like finish Mill has two chambers and the slag Mill is housing 3 chambers.


The finish Mill has two bag filters and in this Mill air separator is used for separation. While the slag Mill is haring only one (1) bag filter and here classifier is used for separator in this Mill instead of Air separator but the work of both are some to separate the fine and air by suction.


The product from 8 cyclones of Air separator comes by two air slides and the product from bag filter comes by another air slide both combines in an other air slide which gives the material to bucket elevator and it drops material in different cement silo’s according to brand of cement. The are 3 silos for 3 different brands of cement.

1) OPC
(Ordinary Port land Cement)

2) SPC
(Sulphate Resistant Cement)

3) Tiger / Slag Cement


From the silos material is taken by an Air slide to Bucket Elevator and dropped in hoppers at packing section.

PACKING:


Here is packing section there are two packing machines are packers where at a time four bags on each are fixed, bags are filled and dropped on belt conveyer which takes it to dispatch where vehicles are to transport it to market.

COAL MILL


There is coal Mill beside the klin, which provides grinded coal to klin as well to pre Heater. 


There are two hoppers where coal is dropped by loaders one is large hopper used for coal and other is smaller than that which is used for coke but coke causes coating in cyclones which may be cause of blockage in cyclones. From large hopper coal drops at BC1.2 and for coke hopper BC1.1 is used these small belts drops the material on BC2 and BC2 lifts the material to BC3 which drops the coal in Raw Bin from Raw Bin Coal comes to grinding Mill with the help of chinies weigh feeder. Here coal is grinding and fine coal is sucked to bag filter from klin idf some amount of hot gasses are sent to coal mill by an additional fan, by these hot gasses Moisture from coal is removed. Fine from Mill is sucked to bag filter and course is released from the chute of Mill.


Fine from bag filter is sent to screw conveyer and by rotary conveyer to fine bin and there are 3 blowers are used to sent the fine coal to klin and pre-Heater through pipes. 

PAGE  
2

