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Abstract: Problem statement: Co-processing in cement kiln perforce provideshhgmperature and
long residence condition during the operation andri effective technology for the management of
waste in an environmentally friendly and safe manhdully absorbs the energy and material valéie o
the waste without any harmful emissioAgproach: Co-processing in cement kiln ranks higher in the
waste management hierarchy, when compared to alisposal options such as incineration and
landfill. Unlike incineration and landfill, co-pressing does not leave behind any residue that might
have harmful impacts on the environment. Thus, rozgssing is an ecologically sustainable solution
for waste management. The co-processing trial esalts concluded that the waste material, namely,
Spent Carbon, can be safely co-processed in cekiieat Results. The co-processing technology can
provide a better, economically and ecologically en®ustainable solution to industrial waste
management problenConclusion/Recommendations. The trial burn of Spent Carbon waste has
shown that it can be co-processed/disposed regulartement kiln without any adverse impact on
process, quality and emissions.
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INTRODUCTION harmful emissions. Co-processing is a more
environmentally friendly and sustainable method of
India is the second fastest growing major economyvaste disposal as compared to land filling and
in the world, with a GDP growth rate of greaterrtha incineration because of reduced emissions and no
8%. Due to the boom in the economy and enhanceresidue after the treatment. The purpose of co-
industrial growth, the management of wastes geeérat processing trial is to demonstrate that the kilahte to
is posing a very serious threat to the society ftbmm co-process waste in an environmentally safe anddsou
health, safety and environmental point of view. Themanner. The emission monitoring results of thel tria
generation rate of wastes in the country, as per thburn forms a basis, to demonstrate that co-pratgssi
official records, is estimated to be about 8 millimns an  environmentally  sound, effective  waste
per annum and that of the Municipal Solid Wastedisposal/recovery technology, to the authoritiesl an
(MSW) is about 40 milion tons per annum other stakeholders associated with the activitye Tb-
(Chakrabarti, 2002). There are also numerous norprocessing trial is carried out in three phaseseaig,
wastes from agricultural activities and industrid®e  pre co-processing, co-processing and post co-
generation rate of which is about 400 million tgqes  processing, in order to monitor the kiln stack esiois
annum. Proper measures and guidelines are redoired before, during and after the co-processing of tlaste
the management of these huge quantities of wastematerial. All concerned stakeholders are informed
whether it be for their disposal or for their gainf about the trial in advance (Gautatral., 2009a).
utilization (Al-Hinti, 2006.). Co-processing refersthe During the co-processing trial burn of Spent
use of waste materials in industrial processes a€arbon waste from Hindustan Coca Cola Beverages
Alternative Fuels and Raw materials (AFR) to recove Private Limited (HCCBPL) conducted from 10-14th
energy and material from them. Due to the highJuly, 2008 at ACC Wadi Cement Works, an
temperature and long residence time in cementdlliin  experienced team comprising of senior officialsniro
types of wastes can be effectively disposed witlaoyt ACC were involved during the course of the co-
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processing trial. Coca-Cola, the corporate noumghi view the following practical impacts on the cement
the global community with the world’s largest sedli  kiln:

soft drink concentrates since 1886, returned tdalim

1993 after a gap of 16 years giving a new thumb®up « Impact on heat consumption

the Indian Soft Drink Market. The vision of the . Impact on kiln production rate

company is to lead beverage revolution in the worlds  |mpact on power consumption

and provide its consumer quality beverages at |mpactand conclusions on flame temperature
affordable price. Their operations in India-Hindarst Impact on clinker quality

Coca Cola Beverage Pvt. Ltd. (HCCBPL) comply with

their global standards and are designed to legsaégtn ~ The feed rate for Spent Carbon was calculated for
on the environment. HCCBPL is an 1SO 9001 and I1SCKiln 3 inlet of Wadi Cement Works. During the trial
14001 certified company (Gautaanal., 2009b). burn, calculated feed rate of 0.80 tons' twas

Hindustan Coca Cola produces different kinds ofmaintained. At this feed rate 6300 tons of Spent
wastes during its manufacturing operations locaeat  Carbon can be disposed at Wadi kiln every year.
Bangalore in the Karnataka state. These wastes afe/eragely the coal feed rate (average net calorific
classified and treated as under the Waste (Managemevalue of 4145 Kcal K@) in the kiln 3 during the trial
and Handling) Rules, 1989 as per the directivehef t burn was 28.92 tons*h The Spent Carbon waste has
Karnataka State Pollution Control Board to M/sthe gross calorific value of 1710 Kcal Bgvhich was
Hindustan Coca Cola Beverage Pvt. Ltd. These wastassed to evaporate the moisture content presentcesien
include: ETP Bio Solid, Water Treatment Plant Skidg the Thermal Substitution Rate (TSR) is insignifican
and Spent Carbon (Barketral., 2009). Evaluation of the Spent Carbon Sample Received From

Considering the benefits of co-processing,M/s Hindustan Coca Cola Beverage Private Limited.
HCCBPL approached M/s. ACC Limited, for safe The sample received was evaluated for the proximate
disposal of the wastes generated by their uniguiiin  analysis and calorific value. The analysis resuafts
co-processing in ACC Wadi Cement Works, Gulburgaproximate sample was shown in Table 1.

ACC conducted the prerequisite tests to evaluage th The sample was converted into ash by firing i@ in
feasibility of co-processing of Spent Carbon at itsfurnace at 85°temperature for 3 h 730 with nataial
Technical Support Services (TSS) in Thane and effer draft. The chemical analysis of the ashes was stiown
to co-process the same. Table 2.

MATERIALSAND METHODS Table 1: Analysis of proximate samples

Proximate analysis

Karnataka State Pollution Control Board (KSPCB)Sample Moisture VM (%) ASH (%) Fixed (%) Calorifialue
granted the necessary permission for co-procedsing gif:f (,gs?fem') S'ZB) (G%DQB) Cl;(;DB) (f;'fgm(GODs; (0(/;’)04
April 2007. Subsequently, ACC carried out detailedcarbon ' ' ' '
planning of the trial burn activity in associatievith

HCCBPL and finalized the following: Standard Taple 2: Chemical composition of the ashes

Operating Procedure (SOP) and risk assessme@bmponents Spent carbon ash
procedure for spent carbon (Rasuél., 2005). The co- SiO, 82.50
processing trial was carried out by ACC, underAlz0s 3.00
guidance of KSPCB, in presence of HCCBPL(F:‘;Zg3 (1)'28
representatives, from 10-14th July, 2008. The wias g0 130
carried out in three phases, namely: Pre Co-protgss LOI(10000) 0.70
Co-processing and Post Co-processing SG 0.60
The monitoring of the emissions was carried out bch’t"E‘;'C| g.cl)g
SGS India Limited, Gurgaon. SGS is CPCB approved\éfé 204
and 1SO 17025 certified, third party monitoring age. =~ P,0s 0.50
It has global experience in stack emission monigpri  TiO: 0.20
They have carried out stack emission monitoringlier Mn”503 _8'8%)
various co-processing trials conducted by CPCB ang,q 010
GTZ in the country as well. Before co-processirigg t Cr,0; -0.00
feed rate is estimated, for particular kilns, kegpin ~ PbO -0.00
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Dioxins and Furans, Total Organic Carbon (TOC),Plant, kiln and control system description: ACC
Poly Aromatic Hydrocarbon (PAH), Particulate Matter Wadi Works was established in 1970 as a dry process
(Dust), CQ, CO, Q, NOx, SQ, HCI, HF, HBr, NH, plant with 2 kilns and a clinkerization capacity I6f00
Ce¢Hs and Heavy Metal (Hg, Sb, As, Cd, Cr, Co, Cu, Pbtons per annum. Kiln 3 was commissioned in 1984.
Mn, Ni, Tl, V) emissions were monitored from both Currently, the plant has three kilns with a totapacity
kiln stack during each phase of the co-procesgiatjt of 2.5 million tons per annum. The plant is located
Proximate and ultimate analysis was conducted fothe Gulburga district of Karnataka state. The magov
Spent Carbon samples. The Spent Carbon samples waraterial components include limestone, clay,
also tested for concentration of heavy metals, TOCsandstone, blue dust and bauxite.

Total Petroleum Hydrocarbon, Organo Chlorine

Compounds, Poly Chloro Biphenyls (PCBs), PolyCement production processin brief: Cement is made
Chloro Phenols (PCPs), Volatile Organic Compounddy heating a mixture of calcareous and argillaceous
(VOC) and Semi VOCs. Representative samples of coahaterials to a temperature of about 1450°C. In this
and raw meal were analyzed for heavy metals (Sb, Agrocess, partial fusion occurs and nodules of elirdce
Cd, Cr, Co, Cu, Pb, Mn, Ni, Tl, V) and TOC duririget  formed. The cooled clinker is mixed with a few part
entire trial period. Leachability test (includingdvy  of gypsum and sometimes other cementations megerial
metals i.e., Cd, Th, Hg, Sb, As, Pb, Cr, Cu, Mn2",  and ground into a fine meal-cement (Fig. 1).

Sn, Se) was conducted for representative samples of The main components of clinker are lime (CaO),

clinker. silica (SiQ), alumina (A}Oz) and iron oxide (F£,).
The following was concluded from the emission The first stage in the industrial process of cement
monitoring results during the co-processing trialt manufacture is the quarrying of raw materials. btam

the stack emission parameters were well within théhe proper composition of the raw mix, corrective
CPCB norms for Common Waste Incinerators. Dioxiningredients normally have to be added to the cqegrri
and furans levels were below 0.0035 ng TEQ Nm raw materials. Examples of corrective materialssared,
during each phase of the trial as against the mdrinl ~ bauxite and iron ore; which compensate for defities

ng TEQ Nm?. of silica, alumina and iron oxide, respectively.
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Fig. 1: Schematic diagram of cement production @ssc
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After pre-blending, the chemically balanced raw mixleast impact on the environment. HCCBPL is an 1SO
passes through the mill feed system, to the 30 idn 9001 and 1SO 14001 certified company. HCCBPL
roller mill. The mill is fed with hot gases frometkiln  generates WTP sludge, Spent Carbon and ETP bib soli
to dry the raw mix to less than 1% humidity. Theedr waste during its manufacturing operations was shown
material is then conveyed to the blending silo wher in Table 3. The following waste from HCCBPL was co-
continuous homogenization ensures the correct raywrocessed during the trial burn conducted at ACGiwa
meal composition. The clinker production is perfecdm Cement Works from 10-14th July 2008.

in a dry suspension pre-heater cement kiln equipped The Spent Carbon waste is generated from the
with a pre-calciner. The kiln rotates with a speéd.8 filtration process at HCCBPL. HCCBPL had forwarded
rounds per min, is 3.8 meter in diameter and 74myl the sample of the Spent Carbon waste to ACC for the
It has a 5-stage pre-heater tower and producesvaluation of co-processing feasibility. The wastes
approximately 3950 tones of the intermediate produc analyzed at the RandD of ACC Limited located at
clinker-per day. The clinker is cooled in a grabeler, Thane. Based on the analysis, ACC confirmed to
40 m long and 3.3 m wide. The maximum feedingHCCBPL that the Spent Carbon waste can be disposed
capacity is 270 tons of raw meal‘fo the second stage by co-processing at cement kiln in ACC Wadi Works.
cyclone from the top. The main burner is a Duflox,

usually fired with 12 tons coal “h After the Receipt of spent carbon waste from HCCBPL for
clinkerisation process the material is sent todtwment  trial: Hindustan Coca cola beverages private limited
mill where the mineral component such as fly asth andelivered 64.28 tons of Spent Carbon waste foi tria

gypsum are added to produce Portland PozzolonBurpose. Total material was delivered in four tsjck
cement. bearing the following details:

Feeding arrangement for the waste material: The Wastestorageand handling:

feeding system installed for the waste co-procgssinWaste storage and handling at HCCB: The Spent
consists of hoist with bucket, hopper, belt conveye Carbon was stored in HDPE bags (approx. weight
double flap damper and shut off gate. The hoitt tiie ~ 13.5 kg) in Coca Cola’s waste storage shed. Theéewas
waste material packed in bags from the ground level was transported to ACC Wadi Works in line with
the 2nd floor of the pre-heater tower. The capacity recommendation of CPCB on waste transportation was
the hoist is 3 tons. The volume of the hoist budket given in Table 4. The bags containing Spent Carbon
0.75 m. The material is unloaded from the bucket onwere labeled and loaded manually on the truck.

the feeding platform. The waste packed in baghés t

fed into the opening of feeding chute through dade  Temporary waste storage shed at ACC wadi Works:
speed belt conveyor. A double flap damper is used i The temporary waste storage shed at Wadi Works is
order to avoid the false air entry. A shut off ghtes  covered, with concrete flooring and leach ate ctitte
been incorporated in the system keeping safetpystem. Boards displaying precautionary measures,
considerations in view. Both the double flap dampersafety signs and waste specific workplace labets fo
and the shut off gate are interlocked with kilngien ~ handling waste material are displayed at strategic
ensuring safety in case of back firing. In order tolocations. Fire extinguishers-both dry and Q¢pe-are
maintain the feed rate of waste material, a couigter available in the storage shed. Risk Assessment
placed on the belt to check the number of bags coProcedure (RAP) was prepared by ACC safety team in
processed. A hooter has been provided at the piatfo association with HCCBPL safety team for Spent Caron
which gives signal to the trained labor to put #mste ~ before transportation of waste from HCCBPL to Wadi
packed in bag on to the belt at the pre-decidedVorks.

frequency according to the set point set from #mral

control room. Table 3: Type of waste

Type of waste Category Source of generation
Spent carbon 34.2 Waste water treatment plant

Waste used for trial: Coca Cola had returned to India
in 1993 after a gap of 16 years giving a new thupb _ _
to the Indian Soft Drink Market. M/s. Hindustan @oc --2ble 4: Transportation details of spent carbon

Cola Beverages Private Limited (HCCBPL), located a{r“Ck number Quantity MT) Received on

: i . . . KA 01 B 8960 16.06 6th June 08
outskirts of Bangalore. Their operations in India-ya o1 g 8963 16.06 6th June 08
Hindustan Coca Cola Beverage Pvt. Ltd. (HCCBPL)kA 01 B 8959 16.09 8th June 08
comply with their global standards and are desigioed KAO01B 8962 16.07 9th June 08
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Waste handling at ACC wadi cement works. The « The waste material to be loaded into the bucket of
unloading operation was performed at ACC Wadi by the hoist so that it can be lifted to the 2nd floor
four persons equipped with personal protective .gear  where the waste feeding system to the kiln inlet is
These bags were unloaded manually and stored at located

designated sites in the storage shed. The workefs a. The bucket to be emptied at the waste feeding
supervisors were trained in handling and safetgesp platform by opening the gate at the bottom of the
of waste well in advance of the trial burn. Coneein bucket

personnel were also trained on precautions to be The labor to put the bags on to the belt conveyer
undertaken, emergency measures, potential spill after receiving the signal from hooter (the

abatement, proper use and upkeep of PPEs, The bags frequency of which can be controlled from the

were stacked in the containers under the supenvisio central control room) and the bags to enter the kil
AFR Coordinator. At the time of feeding the bagseve inlet through the chute

loaded on tractor to transport the material frome th

storage shed to the hoist. Tarpaulin sheets weeadp RESULTS

on the concrete floor of the storage shed and #uys b

were placed on the tarpaulin sheets to avoid anyytjine of monitoring plan during co-processing
problems in case of leakage/spillage. trial: The purpose of the co-processing trial is to

Storage of spent carbon near Kiln 3 during feeding: demons_trate that the ki_In is able to co-processte/\(izﬂs_
An area of 8x5 fedtat ground level near Kiln 3 was " env_lronmentally friendly _manner. The emission
identified for temporary storage of the waste dgrin monitoring results from.the trial burn serves dsaais
feeding into kiln. The floor was covered with tagia 10 demonstrate_the environmentally ;qund performanc
sheet and the area was barricaded. of co-processing to the authorites and other

. _ stakeholders in the waste disposal activity. The co
Standard operating procedure for co-processing  processing trial of Spent carbon waste from HCCBPL,
trial: Following are the standard operating procedurgvhich was conducted between 10-14th July, was
developed for the co-processing trial: carried out in three phases (namely, Pre Co-prowgss

. - Co-processing and Post Co-processing) and wasras pe
The Truck containing the waste from HCCBPL, the Holcim EMR Guidelines. There was a Kkiln

entered the premises of ACC Wadi Works through

: X . stabilization period with conventional fuel for pas of
the weigh bridge, where the weight was recorded24 h before the start of the trial. Table 3 prosidiee
The truck then moved towards the temporary

list of emission parameters which were monitored
storage area ) . during each phase of the trial. Hourly samples Ibf a
» The concerned officer (AFR Coordinator) was

inf d by th v Th d4 offi raw materials (lime stone, bauxite and iron ore r
informed by the security. 1he concerned OMCer o5 kiln coal, calciner coal, clinker and Speatlidn
checked the entire manifest related to

waste were collected and one composite sample on

transportation of waste ) daily basis was made (Rasat al., 2006.). The

* Waste was unloaded from the truck with the helpy, ameters that were analyzed in all the samples
of laborers in presence of security guards, safety,antioned above were shown in Table 5-7.
officer and kept at designated site in storage shed

. gcr)]gkwelght of the material was recorded in the IOgSummary of co-processing trial schedule: The

. . chedule for the co-processing trial of Spent Carbo

*  Empty truck was again weighed to check on the ne aste from HCCBPL at ACC Wadi Cement works was
weight of the material received as follows:

*  The net weight of the truck was also recorded in — 1p co-processing trial burn was conducted in the

the log book ] ) _presence of representatives from ACC and SGS. The
* For co processing, the waste material packed ifaam for trial burn was as mentioned below.

bags was loaded into the tractor trolley (dedicated

for transporting the waste) with the help of IaborTable 5: Summary of co-processing trial schedule

and transported to the ground floor of the prege

heater (near to the bucket of construction hoist)

under the vigilance of guard and AFR coordinator Fom To Phase :

. . . . 10th July 08  11th July 08  Pre co-processing phasspient carbon

+ Separate register was maintained for keeping th&xth juyos 13th July0o8  During co-processing haith spent carbon

records of the material flow for the waste 13th July 08 14th July 08  Post co-processing pfasgpent carbon
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Results of emission monitoring during co-processing

During the pre co-processing, co-processing and pogrial: The detailed results of the monitoring carried out

co-processing phase of the trial burn:

during the co-processing trial are provided in rigort
submitted by SGS and is attached at the end of this

* The kiln feed rate, on an average, was 228, 234 andnort. The summary of the results are elaborated

237 tons A
* The coal feed rate to calciner, on an average, w

17.26, 17.59 and 18.44 tong h

e The coal feed rate to main burner of kiln, on an

below. It is to be noted that the results are therage
QFalues for the number of samples collected at ithe t
of emission monitoring during the trial.

average, was 10.71, 11.44 and 11.33 tohs h

Dioxins and furans. Sampling Procedure-USEPA

~ Computer printouts of the hourly process chart of\iethod No. 23 A-The monitoring results for each
Kiln 3 there taken during the entire period of the co-phase of the trial is summarized below.

processing trial.

monitored:

» Kiln Torque Kilo Watt (KW)

» Kiln Feed Rate Tons Per Hour (TPH)
» Coal Feed Rate to Kiln Tons Per Hour (TPH)

The following parameters were

Total organic compounds. Sampling Procedure-
USEPA Method No. 25 At is continuous online
measurement for 24 h. Flue gas is sampled via &dhea
probe and is passed through the hydrogen flame. The
organic compounds gets ionization and the strenfth

+ Coal Feed Rate to Calciner Tons Per Hour (TPH) ionization is reflected as ionization peaks in TOC
» Last Cyclone Bottom Temperature (°C) Stream 1 analyzer screen and the peak area gives us the TOC
e Last Cyclone Bottom Temperature (°C) Stream 2 content. The average emissions results during each

» Kiln Speed Revolutions Per Minute (RPM)

phase of the trial burn are shown below.

* Pre Heater Outlet Temperature (°C) Stream 1

* Pre Heater Outlet Temperature (°C) Stream 2
* Pre Heater Draft (mm WC) String 1

* Pre Heater Draft (mm WC) String 2

* Pre Heater Outlet %) String 1

* Pre Heater Outlet %) String 2

» Pre Heater Outlet CO (%) String 1

»  Pre Heater Outlet CO (%) String 2

e Kiln Inlet Temperature (°C)

Sampling conditions during co-processing trials. The
sampling conditions and the stack parameters fodiWa
Kiln 3 were estimated during the trial and are lagwan

in Table 6.

Table 6: Sampling conditions and stack parameteusingl co-
processing trial

Average reading

Operation mode Unit Stream1l  Stream 2
Stack diameter m 3.75

Cross section area m 11.05

Pressure mm Hg 719

Gas temperature °C 141 138
Moisture volume %  18.5 19
Oxygen content volume % 9.6 9.8
Carbon dioxide content volume % 20 20.4
Carbon monoxide mg Nm 162 190
Exhaust gas velocity ™ 20.88 21.46
Exhaust gas volume (stack conditions) St 830606 853679
Exhaust gas volume (normal, wet) 3rmelh'1 565133 580831
Exhaust gas volume (normal, dry) 3.mryh'1 460583 470473

Table 7: Summary of co-processing trial results

Measured stack emission during the trial

Change in emission  Change in emissions

Pre Post during co-processing  after co-prongssi
Parameter Units Norm  co-processing Co-processing-pracessing  of the waste the waste
Dioxin and furan Ng TEQ/Nm 0.1 0.003 0.003 0.002 - 0
TOC mgC Nnt® 20 2.785 3.435 2.64 0.65 -0.145
HCI mg Nni® 4 ND ND ND ND ND
HF mg NnT® 4 ND ND ND ND ND
SO, mg Nni® 200 11.94 17.82 27.14 5.878 15.193
PM mg NnT® 50 2131 153.02 107.51 -60.082 -105.592
CcO mg Nm® 100 289.18 534.63 885.46 245.45 596.275
NOx mg Nni® 400 412.83 396.61 346.31 -16.223 -66.518
Mercury mg Nm® 0.05 0.0015 0.0014 0.0008 0 -0.001
Heavy metals mg Nm 0.5 0.0455 0.0136 0.0174 -0.032 -0.028
(except Cd and TI)
Cdand Tl mg Nt 0.05 0.0025 0.0014 0.0003 -0.0011 -0.002
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Hydrogen chloride and hydrogen fluorides: Sampling Metals:

procedure-An integrated sample is extracted from thSampling procedure-hg and heavy metalssUSEPA
source and passedrough a heated probe and filter into method N. 29: The measurements of the heavy metals
dilute sulfuric acid and dilute sodium hydroxidéutons  namely Arsenic, Cadmium, Cobalt, Chromium, Copper,
which collect the gaseous hydrogen halides andgpal®  Mercury, Manganese, Nickel, Lead, Antimony, Tin,
respectively. The filter collects particulate matte Thallium, Vanadium and Zinc are given in the Table
including halide salts but is not routinely recactrand  The results indicate that the emissions are withim
analyzed. The hydrogen halides are soluble in ¢idica given limits of the guidelines (Woredt al., 2000). A
solution and form chloride (Ql bromide (B) and stack sample is withdrawn iso-kinetically from the
fluoride (F) ions. The halogens have a very low source, particulate emissions are collected inptiobe
solubility in the acidic solution and pass throughthe —and on a heated filter and gaseous emissions are th
alkaline solution where they are hydrolyzed to faam collected in an aqueous acidic solution of hydrogen
proton (H), the halide ion and the hypo halous acidperoxide (analyzed for all metals including Hg) ard
(HCIO or HBrO). Sodium this sulfate is added inese aqueous acidic solution of potassium permanganate
to the alkaline solution to assure reaction with tiypo  (analyzed only for Hg). The recovered samples are
halous acid to form a second halide ion such thetlidle  digested and appropriate fractions are analyzedgpr
ions are formed for each molecule of halogen gas. T by Cold Vapor Atomic Absorption Spectroscopy
halide ions in the separate solutions are measqyéon  (CVAAS) and for Sb, As, Cd, Cr, Co, Cu, Pb, Mn, Ni,
chromatography. Hydrogen chloride and hydrogenfl, by Inductively Coupled Argon Plasma emission
fluoride were monitored during all the three phasfthe ~ Spectroscopy ~ (ICAP)  or  Atomic  Absorption

trial the monitoring results for each phase of tial ~ Spectroscopy (AAS). Graphite Furnace Atomic
shown in Table 7. Absorption Spectroscopy (GFAAS) is used for analysi

of Sb, As, Cd, Co, Pb, Se and TI if these elements
DISCUSSION require greater analytical sensitivity than can be

obtained by ICAP. If one so chooses, AAS may bel use
Carbon monoxide, nitrogen and sulphur oxidesand  for analysis of all listed metals if the resultimgstack
particulates. Sampling Procedure-NQ O,, CO,- method detection limits meet the goal of the testin
Excess Air Fraction-USEPA Method No. 7 E- program. Similarly, Inductively Coupled Plasma-Mass
Instrumental method using portable digital flue gasSpectroscopy (ICP- MS) can be used for analysBbof
analyzer of Quintox make. Orsat Apparatus is used tAs, Cd, Cr, Co, Cu, Pb, Mn, Ni and TI (Ya al.,
determine the @and CQ. Flue gas is collected in the 2009).
bladder and it is allowed to pass through KOH sofut
so that CQ present in the flue gas gets absorbed. The CONCLUSION
flue gas is again passed through Pyrogalal solugmn
that Q in the flue gas will get observed in it. CO is  The objective of this project was to perform a co-
analyzed through flue gas analyzer as it cannot bgrocessing trial to demonstrate that the cement ikil
determined by above method since the detection igmi able to co-process wastes in an irreversible and
0.2% (1% = 10,000 ppm, hence it is determined bg fl environmental sound manner, i.e., with no influenoe
gas analyzer). SGQJSEPA Method No. 6 A/B-A gas the emissions when traditional fuel is partly repld by
sample is extracted from a sampling point in tleelst waste. The waste, namely, Spent Carbon is generated
(Ba-Shammaket al., 2008). The S@in the flue gasis by Hindustan Coca Cola Beverages Private Limited
absorbed in the 50 ml of 6%,8, The SQ and the (HCCBPL), Bangalore. HCCBPL generates Spent
sulfur trioxide, including those fractions in anylfer ~ Carbon from its filtration process and it is cléissi as
acid mist, are separated. The ;Seaction is measured as per HWM Rules. The co-processing trial was edrri
by the barium-thorium titration method. Particulate out together by ACC and HCCBPL from 10-14th July,
Matter-USEPA Method No. 17-Particulate matter is2008. The trial for Spent Carbon was carried out in
withdrawn iso-kinetically from the source and coted ~ three phases, namely, pre co-processing, co-pliagess
on a glass (Ghalgt al., 2007; Utluet al., 2006). Fiber and post co-processing. The emission monitoring was
filter maintained at stack temperature. For thed@0lL  carried out by SGS Limited, Gurgaon. SGS is a CPCB
of flue gas is collected and made it to pass thnaihg ~ approved, ISO 17025 certified, third party monitari
thimble which weight is known to us after dryingftéx ~ agency.
sampling the thimble is dried and weighed to find % The monitoring results are summarized in below
of PM. The results were given in Table 7. where the incremental variation in the emissionradyr
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co-processing and post co-processing as compatbd wiChakrabarti, B.K., 2002. Investigation on heat loss
the baseline measurements are compared with the through the kiln shell in magnesite dead burning
CPCB Norms for the Common Waste Incinerators. The  process: A case study. Applied Therm. Eng.,
CPCB guideline on Common Waste Incinerator 22: 1339-1345. DOI: 10.1016/S1359-
provides emission standards for each parametengluri 4311(02)00051-0

incineration of waste. The graphs below comparsaghe Ghaly, A.E., M.A. Kamal and R. Cote, 2007. Effeft o
CPCB norms against the incremental variation of temperature on the performance of
emissions during and after co-processing of thetevas limestone/sandstone filters  treating landfill
materials. The analysis results of the stack paiense leachate. Am. J. Environ. Sci., 3: 11-18.
revealed that the emission values are well belosv th http://www.scipub.org/fulltext/ajes/ajes3111-
standards set by CPCB for the Common Waste 18.pdf

Incinerators. The test results concluded that the&Sautam, S.P., P.S. Bundela and V. Chawla, 2009a. Co
emissions were independent of the usage of theewast processing of plastic waste with coal in the cement
materials in the cement process. The cement process kiln. J. Solid Waste Technol. Manage., 24: 11739117
perforce requires high temperature in the kilnroumd ~ Gautam, S.P., R.K. Jain, B.N. Mohapatra, S.M. Joshi
1400-1450°C with a long residence time of 4-5 sec. and R.M. Gupta, 2009b. Energy recovery from
Such high temperature conditions ensure that no solid waste in cement rotary kiln and its
noxious emissions take place during the co-prongssi environmental impact. J. Solid Waste Technol.
of the waste materials. The advantages of high Manage., 24: 1187-1198.

temperature cement kilns are widely utilized arothl  Rasul, M.G., W. Widianto and B. Mohanty, 2005.
world and co-processing is regarded to e one of the Assessment of the thermal performance and energy

most cost-effective and environment friendly arablé conservation opportunities of cement industry in

waste management technologies available. Indonesia. Applied Therm. Eng., 25: 2950-2965.
DOI: 10.1016/j.applthermaleng.2005.03.003
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