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SYSTEM DESIGN FOR HANDLING
& PROCESSING OF WASTE FUELS

- The utilization of secondary/ waste fuek in clinker manufacturing

successfully implemented in Europe, North America and partially
“in South East Asia This hea had a tremendous positive socio-
economical impact on both, the economical figures of the cement
industry as well as on the environmental situation.

In the other Asian region still primary fuels/coal is exclusively used
for clinker manufacturing. The reasons for doing so are:

=Moderate prices and easy availability of primary fuels,

=Low standard application of environmental awareness,

=Low development grade of waste management systems (WMS)
However fuel prices are rising and the availability of primary fuels
is limited. In addition awareness of environmental protection and

laws for pollution controls are increasingl plied. —~
Due to the strict alkalinity and the hﬁ- " ¢ gplinker
manufacturing process is ideal for the recycli | kinds
of secondary fuels (e. g. waste tyres, agricu wldustrial
waste products)
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WASTE DERIVED FUEL Biofuek

n elsh ells
The variety of secondary fuels is extremely wide and there are Industiial Waste Byprodudts 2 ’"0”“&“’“9“!“"?9 s
different possibilities of classification according to i properties ) ey G dties andswdust
or its origin. aste and r es and other animal pro
Generally secondary fuels are divided into WDF and A S
Regeneratable fuels. WDF includes solid and liquid wast of : s el ells
industrial origin, like electronic waste, used crating materials, e . tﬁ{:’zgﬁdﬁf&frum olly waters and other organic
waste tyres, used lubricants and photochemical process wastes. aper manufacturing containing cleanups ) e
In addition municipal or domestic waste materials like plastic aste pharmaceutical 3
waste, sewage sludge and food rest are classified as WDF. ) Auto fluff -
Re-generatable fuels are basically all solid, liquid and gaseous au) & E{?;;ﬁ;:ﬁ:ﬁﬁmiz.gﬁ;ﬁ
agricultural waste materials, such as wood chips, saw dust nt aluminum potliner — tre Carpet scraps- precan post consumer
agricultural husks, olive oil resins, pdm oil rests, raps oil and untreated Plastic shred fromrecycling wire
bio- or compotation gases. AIL aste Off specification spirits (alcoholic beverages)
P Hospitalwastes
Tyres- wholeand shredded
Refuse derived fuels - and organic containing
streams fromrecycling household refuse
fay 2010 Shest Battery @ses Sheet 6




WHAT CAN B E DEFINED AS A WASTE DERIV ED FUEL
FOR SERVING THE PURPOSE OF CEM ENT INDU STRY

The Material which has low salvage value as compared to its
calorific value & afuel,

The material which is available in substantial quantities at
logistically possible locations,

The material which is readily used or can be processed economically
to be fed in to the pyro-system,

The material for which a techno-economically viable storage and
handling system can be designed,

Also the fuel which shall not further generate hazardous byproducts
in significant quantities,

To evaluate what can be termed as wast fuel we should compare all
the secondary fuel with respect to few criteria's

- COMPARISION OF WASTE DERIVED FUELSON Theclinker and cement manufacturing is oneof the most energy consuming large scak
= N industrial processes and the energy consumption (appr.64 % of thetotalcosts) is the

FEW SIGNIFICANT CRITERIAS economicalkey factor dominating the costs for cement production.

Moreover, due to the nature of the
process (decarbonation of limestone
Cost/ Benefit Ratio and sintering by thermal energy)
tremendous amounts ofappraximately
0.85 ky/kg clinker of CO2 areemitted .
In addition there are other emission
compounds like NOx, SOXx, dust, etc..
Even with state of the art technology
those emissions can ber educed only to
a certain limit but not eliminated.

™ The conservation of energy and the
reduction of emissions are the major
topics in the cement industry today.
These topics are driven by the
following factors:
Wurkcipte Wevte (Puff) - Availability and price development of conventional fuels for the generation ofthermal
and electricalen ergy.
JWaste Tirss. - Competitiveness of each cement plant.

- Environmentallaws and constrins (internationalized CQ2 and ather emission limits).
- Publicacceptance of the heavy industry character of cement plants.

——
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- Requirements for WDF Utili zation: Key Process Paramet ers
for Product & Qudity

= During the last 58 years the average specific Determination of Optimum WDF-Feeding Location (Retention time, Co mplete

consumption of thermal energy for clinker Combustion)
production was reduced by more than 50 %. -
This is mainly attributed to the application of [ - Main Burner
modern production processes, eg. changefrom . _ _ _
wet to dry production, introdugion of the k (L2 N E)
preheater/calciner technology and effiecient - - Calci
heat recuperation of clinker coolers, etc.).
Modification and Adjust ment of Burn er
=PhedctlialSpeciric he‘atAcons%lmpAt‘Ion Eialieady Adjustment of FuelSplit between Calcin er and Main Burner
close to the theoretical required heat of
formation of clinker and further significant Adijust ment of Secondary and Tertiary A ir F low for Prop er Oxygen L evels
steps towards lower energy consumption by
new or improved technologies are unlikely. Optimization of Ther mo-Profilein Kiln, Calciner and Preheater

= Hence, in many cases the investment costs to Adjust ment of Raw Mixtu onsider ing Ash- and Combustion Prop ert

achieve relatively small energy savings by the
installation of more modern pyro-technology
are exceeding the economical feasibility and
reasonability.

eptable Concentration of P2

y 2010

Typical development of spec ific heat
consumption (Example: German

Gzt ENE) Controlof Volatile Circu its (SO3,Cl, Alkaliesin Hot Meal)

ion of Suitable Refractories
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- WDEF Ut on: Other Requirements

No Hazardous Matedials olitput

Physifdl RequireniSiits (in Conventi AP — Following aspects shall be kept in view, while developing the Concept
Digpérsab Ee Mate in Ges Stream,
Neo-Lufhps! or Big es of material

‘Systet
The s*.d waste material shall be co = Distances have to be optimized due to'protection from fire hazard
and to economize the project cost

layout, GA drawings & flow .sheet:

= Spaceavailability as per the existingsetup of the Production unit.

Solid waste shall be without any lar
Materials/ Metal piece. = The storage location shall bede: eereping in mind the traffic and
Partially suitable Calciner-System layout constraints. Also dueconsideration'shall be given to wind flow.

Complete Combustion in Oxygen = The direction of trucks carryiF]g (hazardous/othenwaste entering
Inlet) into plant, parking bay'along the storage and trucks leaving plant after
Flexible System, as the system s i unloadm* 5 - i "

De-Oiled Cashew NutShells, Rice -

= Barricadingithe area of the altérhate | storage and feeding shed.
e j?

= Monitoring of Temperatu'res at'storag avoid explosion risks
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B HAZARDOUSWASTE SORTING AND B\ mportant Points for Designingof Sorage
STORAGE

Sort each waste into its appropriate hazard class immediately

after the waste is unloaded,

Handle and store each waste in a manner appropriate to it
characteristics and hazards,

Establish limits for the maximum quantity of to be stored in
each storage area,

Maintain minimum of 24 inches between rows of drums/ rows
for aisle spaces in all storage areas.

Protect storage from weather and temperature extremes,
Consideration of Maximum len gth of time that material will be
stored before being used. It can’t be stored for too long.

In case of Hazardous Liquid Waste Unloading will take place
only for the tank which is not used for firing at that time.
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- IMPORTANT POINTS FOR DESIGNING M ATERIAL
UNLO ADING AND HANDLIN G SYSTEMS

= Prewention of spillage and stacking of mateiial at conveyos aml peheater
tower.
= If the fued shdl be feed/fired incakine/smoke chamber in by a marual
controlled feeding system, frequency/rae of feeding shauld be meintained
strictly toavoid pulsation intheprocess.
= Material shdl be indispesitde form
=A constant monitoling of process data ard the variations while hezardaus Solid
waste firingis beingdone
= Precautions to ke taken toavoid any damage due to back pressue generating
from the sysemduring upset conditionof the kiln if any.
= The new systemshall least hamper the maintenarce space ard acessibility
= If eedingWDFin bags, Solid waste Bags weightshdl not ke higher than 10 to
20 kep.
= Precautions to ke taken toavoid any damage due to back pressue generating

from the system during upset conditionof the kiln ifan
19 May 2010

The design and castuction of a Hazardaus Waste Stoage fecility
must incorporae measures to prevent degadaion of groundwatr.
surfece water, air quality, and endangerment of public or enployee
healt.

Consultand CCm{JIyWIIh the firecade, build cade electrical codes
and ensure canstiuction requirements for flammeble and/or reactive
materialks.

Surraund the facility with security fencingwith security locks an gates
and doors.

Establish fiesuppressian equipmentstations in an accessible laxcatian.

Establish storage area(s) for persaal protection and spill esponse
equipnment in accessble lacatians

Thecapeity of storage shall be defined with respectto its availability
on seasonal orreqularbasis.

SPILL PREVENT ION AND EMERGENCY

s NSE

Adopt a written spill prevention and control plan to minimize the
risk of environmental contamination from accidental releases.
Procedures to minimize the occurrence of spills when handling.
Description of secondary containment in storage and unloading
areas.

List of emergency equipment at the facility, the equipment locations,
and abrief description of equipment capabilities.

Procedures for removing spilled or leaked waste and accumulated
precipitation from the sump or collection area in as timely a manner
as possible and decontamination procedures.

System to keep records of any spills or incidents req ng
implementation of spill prevention or emergency response plan,
along with follow-up actions.




Precautions
Eacilities must be equipped with the following equipme ) S o
Handling care in of hazard lid, Liquid or Gas,

« An darm, air homn, or other signal system that will alert personnel S €

to a spill. Pif € S 1 r or ile liquids
* Adevice, such as a tdephone or hand-held two-way radio or public shall be at a p ENE 0 0 E mum
address system cgpable of summoning emerge ncy assistance. allowable operating t least four continuou
« Portable fire extinguishers; fire control equipment, including specid liquid tank and piping up
extinguishing equipment such as that using foam, inert gas, or dry

chemicals that are compatible with the categories of hazardous

substances stored at the facility;

« Water at adequate volume and pressure to supply safety showers,

eye wash stations, water hoses, foam producing equipment, automatic

sprinklers, or water spray systems. Water systems must be freeze

rotected.
£ Alternative floor con

equivalent pr
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Ilti-Channel Burners for Utilization of WDF in the Kiln LIQUID WASTE FIRIN G THRO UGH BURN ER

- Injection of the liquid waste should ke done thraugh the centre of the

. | burner ard coal & aptimary fue can be injected thraugh the outer anrulus.

L A7 NI G Higher velocity at the burner tip is requiled in case of mult fiel firing ard
hence, necessity of an axial Hower is envisaged in case the primary air

Pulverized Coal / Animal Meal e quanumis low.
. - Two phase injection nozde for hazardass liquid waste firing is
Swirl Air Nozzle recommerded toachieve sufficient fineness o tre droplets

. - Atomiztion of the primary air is envisaged and hence, any kird o
Plastics Chips /PaperPulp compeessor dong with an ar vessel s necessary toassure stable injection of

the liquid waste Airpessure d thre compessorshauld be inthe range of 6-8
Sawdust or Wooden Dust e bar for anatomization viscaity of 25-40 cSt

- Opering siz of the nozzle diameter is of prine inportance forfiring o
Solvents e liquid waste due toits sdid content (possiklility of the nozzeto et plugged)

Waste Oil

Hence equired opening wauld be determined &fter having the detaled
o analysis of the sdid content inthe hazadous liquid waste.

- Precautions are to be talen to avoid any danege due to back pressure
Animal Fat e generating from tre system during upsetcondition of the kiln, if any.
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- Special Considerations for Liguid Waste Fuel (Sheet -1

=_Pro n_of Dike Wall
A. The Tank Farm area shall be at alow level concrete floor,
B. A dike wall is constructed surrounding the pit of Tank Farm area.
C. The total volumetric capacity of the inside space covered by dike
wall shall be 120 % of the cgpacity of Liquid Waste Fuel capeity.
This is considered due to possible spillage extreme case scenario.,
D. A separate spillage tunnel shall be considered at Tanker
unloading area.

=_Pro of Sump Pit
A. For minor leakage there should be additional provision for small

sump pitinside the Tank Farm area mai n pit and capacity of the pit
shall be 1 m X1 mX1m.

B. The capadity of the small pit will be 1 m®. Thissump pitshall be
connected common with Tank farm area and unloading bay.

19My 20 Shest 24




- Special Considerations for Liquid Waste Fuel (Sheet -2

ovision for Fre SafetyArrancement

A. Nitrogen inert gas shall beused for breathing of tanls ard tankers to
preventfie inside the tanks.

B. Watr codingspraysystm is provided forcooling the tanks incase shell
temperature is increased. This will prevent generation of fireinside the tanks.

C. Water hydrantsystemis provided arourd dl the tanks punp aea

D. Smole detectors/ optical detectoralong withfoamfire fighting sysemare
provided araund Tank Farmarea.

E. Flamearresters ae provided inliquid trarsport pipes.

F. Portable Fire extinguisters, fire control equipnents, specid extinguishing
equipnment such faam, inert ges, dry chemicds that are conpatible with
sulstarce stored a tte fcility

= Provision of E kctricalEarthing
The tanlers, storage tanlks and pipe line carrying hazadous liquid shall

be provided withelectiicd earthingsystem fortaking aut static charge

B. Connectiors to graund einforced concrete limit the huild-up of static
electricity, when handling flanmable praducts by netallic equipments and
aceessories.
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Other Safety Arrangemen

'Any Grirding punp and unlading pump in tuck urioading staion shal be
equipped with flow sersors aginst dry run Tenperature of each aggrecate &
well & pressure inpressurepipe of ginding punp shal be controlled.

There shall be agitator in all the tanks to work & stirrer Eachpiping in storage
tank shdl e equipped withdetonation guard. Storage tankshal ke emperature
controlled ard pressure contrdled. O\erfill protection shal avdd overfilling of
storage tank

The sersor at the tank graund assures that the base beating of agitator is covered
with liquid corstantly. Soray nozzles at tank roof and hdf caled pipe at tank
wall ae intended forcooling ofstorage tank

Flow meter and pressure transmittercontrol burmer pipe. Incase of an error in
the kilnor decrease in pressue in kurmer pipe redundant designed quick —
actingstop val\es lccated nearthe burnershallclse

After quickacting stop vales dose, the burner pipe will ke blovn aut with
compeessed ar. Pressure inconpressed ar pipe is controlled. Thereis a urder
pressure val\e in ges perdulum pipe toprotectagairst vacuumin tank truck
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ions for Solid W aste Fuel

=In case of system stgppage for more than a week the canplete conveying e

systemshadl be enptied.

=The rice husk/sdid waste feeding area near tte Caciner should be clean
enough ard dust depasitionshould be avoided.

=Antistaic coated filter fabric is recanmended for dedusting the sysem
equipnents.

=Any sort of spark ignition shauld be avdded. Irstallation of energency fire
extinguishingsystem rear the irstdlation of anysysem hin/ buffer binis dso
necessary

=Catchments area with drain canak shall te considered to take care of
leakage/ seepage of the liquid waste This shdl ako ke considered for any
solid waste storages to takecare of any rainwater floading.

=In case o systemstgpage for more than 24 houss the feeding system ard
bufferbinshdl be enptied.

=Proper hard railing with toe guards ard fire exits shall be provided in
conveyor gdlery

The AP is only at the keginning of i develgpment Theoreticaly cenent
kilns can produce qudity dinker by substituting totdly their fuel by waste
which trarslates into huge potentid treament cgpacity of waste (sufficient to
treat all the wastes generated in any cauntry per year). The only limitations
reside inthe preparation of the waste in oder tomatch the fuel specificatiors.
The list d candidate matrids for use in a waste fuel program was so far
limited mainly to fwsolids & ligquids but extra investmentin alernate fuel
preparation equipment expard its range. For exanple, filer cake i a
newcorrer to the waste fuel program. So far this waste material was
traditionally sent to Gecure) landfill.

It is obvious that more and more waste managenent corpanies will offersuch
services totheircustomess ard tha the dispasal costwill ke laver than in the
past. Conparies qerating ther owvn incinemtor shauld welcome any
propaal todispase theirwastes atalower fee than theiractua geraingcast.
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CONCLUSIONS
to climate change and increased prices for primary fuels, the of
juid waste & alternate fuel becomes ecologically and economically
ant. The cific heat quantity of w: mak the technology
tive for

n clin manufacturing requires careful and
and planning covering:

condary fuel resour quantities and propertie:

pecific elaboration, design and modification of plant technology
and operation
The installed equipment should be flexible in order to cover variations
in type and quantity of secondary fu
Furthermore, the equipment should be adjusted to local conditions:
.What is applicable in Europe may not suitto local ci
The technology for fuels conditioning, handling, storage,
feeding an gs st of equipment familiar in cement plant

EPILOGUE

For nearly 30 years the Cement Industry has pursued agrowing list of
alternate fuels saving natural resources, reducing costs, decreasing
emissions, decreasing the need for landfills and other disposal
options and decreasing the CO2 footprint of emissions.

We have personally been involved in working on a few varieties of
these projects and thought that it might be helpful to have a standard
procedure design and methodology to conceptualize these projects.
But surely a deiberate effort from Cement Manufactures and more
important a proactive approach from Government & Private —
Technocrats, Environmentalists and Entrepreneurs are required to
make this effort successful.



