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INTRODUCTIONINTRODUCTIONINTRODUCTION

•• The biomass is one of them, defined asThe biomass is one of them, defined as ““any organic matter which isany organic matter which is

available on a renewable basis, including agricultural crops andavailable on a renewable basis, including agricultural crops and

agricultural wastes and residues, wood and wood wastes andagricultural wastes and residues, wood and wood wastes and

residues, animal wastes, municipal wastes, and aquatic plants."residues, animal wastes, municipal wastes, and aquatic plants."

•• This piece of work has focused on the characterization,This piece of work has focused on the characterization,

quantification agricultural wastes and residues.quantification agricultural wastes and residues.
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WASTE AGRICULTURAL BIOMASS
(WAB)

WASTE AGRICULTURAL BIOMASSWASTE AGRICULTURAL BIOMASS
(WAB)(WAB)

WABWABWAB

Field ResidueField ResidueField Residue Process ResidueProcess ResidueProcess Residue

Cotton Gin WasteCotton Gin WasteCotton Gin WasteBajra StalksBajraBajra StalksStalks



•• DISTRICT SANGHARDISTRICT SANGHAR

•• One of the largest districts ofOne of the largest districts of
SindhSindh

•• located in the centre of Sindh andlocated in the centre of Sindh and
is bounded to the east by India.is bounded to the east by India.

•• Its primary industry is agriculture.Its primary industry is agriculture.

STUDY AREASTUDY AREASTUDY AREA

•• 6 TALUKAS of DISTRICT SANGHAR6 TALUKAS of DISTRICT SANGHAR



Area and Population of District Sanghar
by Taulka

Area and Population of District SangharArea and Population of District Sanghar
by Taulkaby Taulka

S# Name of taluka
Area

(Acre)

No of

Dehs

Union

Councils

Population

by census

1998

Growth

rate

Population

in 2010

1 Sanghar 590782 69 11 262050 362459

2 Sinjhoro 217070 88 8 196849 272275

3 Shahdadpur 108377 47 13 327408 452860

4 Tando Adam 107688 28 10 255941 354009

5 Jam Nawaz Ali 115021 51 4 88908 122975

6 Khipro 1300766 78 13 321874 445206

Total 2439704 361 59 1453030 2009784

2.74%
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the current

management system &

practice of WAB
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the currentthe current

management system &management system &
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FIELD SURVEY OF DISTRICT SANGHARFIELD SURVEY OF DISTRICT SANGHARFIELD SURVEY OF DISTRICT SANGHAR

•• 55 Questionnaires were DesignedQuestionnaires were Designed

1.1. Field ResidueField Residue

2.2. Rice MillsRice Mills

3.3. Wood MillsWood Mills

4.4. Poultry FormsPoultry Forms

5.5. Brick KilnsBrick Kilns



Summary of the Field SurveySummary of the Field SurveySummary of the Field Survey

22No of bricks kilns surveyed

60No of poultry forms surveyed

80No of wood Mills surveyed

39No of Rice Mills surveyed

1180No of interviews conducted from farmers

59No of Union Councils

6No of taulka of District Sanghar

NoSummary of the Field Survey



CRITICAL ANALYSIS OF DATACRITICAL ANALYSIS OF DATACRITICAL ANALYSIS OF DATA

Weighted Average




a

ra ii

where

a = cultivated area / crop production

r = yield / residue ratio / price

Weighted average in conjunction to the percentage function
was also used to determine the
usage of the waste / residue,
energy used for cooking & lighting, use of animal dung etc.



Status => Cotton and Cotton StalksStatus =>Status => Cotton and Cotton StalksCotton and Cotton Stalks

00650350
November to
December421:348Khipro6

008001010
November to
December401:344Jam Nawaz Ali5

00700300
October to
November401:335Tando Adam4

005004010
November to
December461:337Shahdadpur3

004504510
November to
December461:340Sinjhoro2
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October to
November551:333Sanghar1

O
th

er

S
ell

F
iled

B
u

rn
in

g

O
p

en
D

u
m

p
in

g

C
ook

in
g

A
n

im
al

F
eed

Usage (%)

Availability in a
year

Residue
Price

(Rs./mon)

Yield to
Residue

Ratio

Crop
Yield

(mons/
acre)

Name of Taluka
S
N
o



Status => OTHER CROPSStatus =>Status => OTHER CROPSOTHER CROPS

•• SugarcaneSugarcane

•• RiceRice

•• CanolaCanola

•• WheatWheat

•• BananaBanana

•• OnionOnion

•• ChilliesChillies

•• Fodder CropsFodder Crops



Status => Fodder CropsStatus =>Status => Fodder CropsFodder Crops
••Many types of fodder crops areMany types of fodder crops are
being cultivated throughout the yearbeing cultivated throughout the year

••The waste of these fodder crops isThe waste of these fodder crops is
as low as negligible,as low as negligible,
••because farmers are cultivatingbecause farmers are cultivating
them in a very low quantity forthem in a very low quantity for
animals.animals.

PrePre--Mature Cutting of Fodder CropsMature Cutting of Fodder Crops

MaizeMaize

JowarJowar



Total WAB PRODUCED

57%

43%

Utilized avaliable

Total Available WAB

28%

72%

Disposed off Avaliable on Cost

Current WAB Management StatusCurrent WAB Management StatusCurrent WAB Management Status

About 43% of Total WAB is utilized for animal feed, in brick kiln and for
cooking as a heat source

About 57% of Total WAB is available; in which 72% is disposed off WAB
and 28% can be purchased



ENERGY USED IN BRICK KILNSENERGY USED IN BRICK KILNSENERGY USED IN BRICK KILNS

Fire

Wood

25%

Crop

Residue

37%
Animal

Dung

7%

Saw

Dust

15%

Wood

Residue

12%

Chicken

Dung

4%

Moreover all the visited poultry forms were using
electricity as an energy source.



HEAT ENERGY FROM CROP RESIDUE AND
OTHER SOURCES USED FOR COOKING

HEAT ENERGY FROM CROP RESIDUE ANDHEAT ENERGY FROM CROP RESIDUE AND
OTHER SOURCES USED FOR COOKINGOTHER SOURCES USED FOR COOKING

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sanghar

Sinjho ro

Shahdadpur

T ando A dam

Jam N awaz A li

Khipro

Natural Gas 6 2 9 9 7 9

Animal Dung 11 6 12 10 5 6

Crop Residue 30 36 33 34 19 23

Wood Residue 23 5 1 0 17 15

Fire Wood 30 51 45 47 52 47

Sanghar Sinjhoro
Shahdadpu

r

Tando

Adam

Jam Nawaz

Ali
Khipro



USE OF ANIMAL DUNG FOR COOKING
AND OTHERS

USE OF ANIMAL DUNG FOR COOKINGUSE OF ANIMAL DUNG FOR COOKING
AND OTHERSAND OTHERS

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sanghar

Sinjho ro

Shahdadpur

T ando A dam

Jam N awaz A li

Khipro

Cooking 10 4 4 4 6 8

Sell 5 1 3 3 14 3

Organic Manure 85 95 93 93 80 89

Sanghar Sinjhoro
Shahdadpu

r

Tando

Adam

Jam Nawaz

Ali
Khipro



ENERGY USED FOR LIGHTINGENERGY USED FOR LIGHTINGENERGY USED FOR LIGHTING

•• ElectricityElectricity throughoutthroughout

the results of fieldthe results of field

survey, except insurvey, except in talukataluka

Sanghar and JamSanghar and Jam

Nawaz Ali, whereNawaz Ali, where

lighting is also done bylighting is also done by

burningburning kerosene oilkerosene oil..

Electricity

100%



Rice HuskRice HuskRice Husk

100 % Animal FeedOctober to April1501:0.5Rice Husk

Usage (%)Usage (%)
Availability in aAvailability in a

yearyear
Residue PriceResidue Price

((Rs./monRs./mon))

Product toProduct to
ResidueResidue

RatioRatio

Name ofName of
ProcessProcess
ResidueResidue



Baggase (Sanghar Sugar Mill) (tons)BaggaseBaggase (Sanghar Sugar Mill)(Sanghar Sugar Mill) (tons)(tons)

0.0300.0300.0300.0300.0300.0300.0300.030Filter Cake/ Mud GenerationFilter Cake/ Mud Generation
RatioRatio88

0.0530.0530.0510.0510.0580.0580.0500.050Molasses Generation RatioMolasses Generation Ratio77

0.1470.1470.1470.1470.1460.1460.1470.147BaggaseBaggase Generation RatioGeneration Ratio66

4834.9134834.9134394.3714394.3716228.6286228.6283881.7403881.740
SurplusSurplus BaggaseBaggase (Dry) 5% of(Dry) 5% of

TotalTotal55

19771.42119771.42117913.33817913.33825607.74825607.74815793.17715793.177Filter cake/ MudFilter cake/ Mud44

35246.39335246.39330279.18030279.18049360.00049360.00026100.00026100.000MolassesMolasses33

96698.26396698.26387887.41887887.418124572.566124572.56677634.80477634.804BaggaseBaggase Generated (Dry)Generated (Dry)22

659047.368659047.368597111.271597111.271853591.585853591.585526439.249526439.249Sugarcane ProcessedSugarcane Processed11

Average ofAverage of
3 Years3 Years

20082008--9920072007--8820062006--0707DescriptionDescription

S
#

S
#



Cotton Gin WasteCotton Gin WasteCotton Gin Waste

100% sell100% sell
July toJuly to

MarchMarch80801:0.1351:0.135
Cotton GinCotton Gin

WasteWaste

Usage (%)Usage (%)
Availability inAvailability in

a yeara year
Residue PriceResidue Price

((Rs./monRs./mon))

Residue RatioResidue Ratio
((mon/monmon/mon ofof
cotton)cotton)

Name of ProcessName of Process
ResidueResidue



Wood Saw DustWood Saw DustWood Saw Dust

100% Sell100% SellFull yearFull year80801:0.061:0.06Saw DustSaw Dust

Usage (%)Usage (%)
Availability in aAvailability in a

yearyear
Residue PriceResidue Price

((Rs./monRs./mon))

Product toProduct to
ResidueResidue

RatioRatio

Name of ProcessName of Process
ResidueResidue



Poultry Form WastePoultry Form WastePoultry Form Waste

100% sell100% sellFull yearFull year40401:0.211:0.21Poultry WastePoultry Waste

Usage (%)Usage (%)
Availability in aAvailability in a

yearyear
Residue PriceResidue Price

((Rs./monRs./mon))
Chicken DungChicken Dung

RatioRatio
Name of Waste/Name of Waste/

residueresidue



ENERGY USED IN RICE MILLSENERGY USED IN RICE MILLSENERGY USED IN RICE MILLS

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sanghar

Sinjhoro

Shahdadpur

Tando Adam

Jam Nawaz Ali

Khipro

Diessel 15 15 0 15 0 0

Electricity 85 85 100 85 100 100

Sanghar Sinjhoro Shahdadpur Tando Adam
Jam Nawaz

Ali
Khipro



ENERGY USED BY WOOD SAW MILLSENERGY USED BY WOOD SAW MILLSENERGY USED BY WOOD SAW MILLS

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Sanghar

Sinjhoro

Shahdadpur

Tando Adam

Jam Nawaz Ali

Khipro

Diessel 5 0 0 0 0 0

Electricity 95 100 100 100 100 100

Sanghar Sinjhoro Shahdadpur Tando Adam
Jam Nawaz

Ali
Khipro



Assessment of

the taluka-wise

availability of WAB

in district Sanghar

Assessment ofAssessment of

thethe talukataluka--wisewise

availability of WABavailability of WAB

in district Sangharin district Sanghar



LAST 3 YEARS CROP PROCUDTION IN
DISTRICT SANGHAR

LAST 3 YEARS CROP PROCUDTION INLAST 3 YEARS CROP PROCUDTION IN
DISTRICT SANGHARDISTRICT SANGHAR

continuedcontinuedcontinued

319319129129110110148148TOTALTOTAL

33331414202077KhiproKhipro

2020888888JamJam NawazNawaz AliAli

5858242422222525TandoTando AdamAdam

5858242416163131ShahdadpurShahdadpur

4343181818181717SinjhoroSinjhoro

1061064343
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4684681901903273275252TOTALTOTAL

53532222393944KhiproKhipro

46461919373700JamJam NawazNawaz AliAli

111111454579791111TandoTando AdamAdam

114114464672722020ShahdadpurShahdadpur

74743030535377SinjhoroSinjhoro

70702929

Data wasData was
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avaliableavaliable
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AreaArea
(acres)(acres)

AreaArea
((hectarshectars))

AreaArea
((hectarshectars))

AreaArea
((hectarshectars))

AreaArea
((hectarshectars))

3 Years Average3 Years Average20082008--9920072007--8820062006--0707
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ofof
CropCrop

SS
NoNo



Taluka-wise Quantity of WABTalukaTaluka--wise Quantity of WABwise Quantity of WAB

•• Quantity of WAB per Year =Quantity of WAB per Year = AACAAC  CYCY  YRRYRR
((monsmons))

•• wherewhere

•• AACAAC = Annual Area Cultivated (acres)= Annual Area Cultivated (acres)

•• CYCY = Crop= Crop YeildYeild ((monsmons/acre)/acre)

•• YRRYRR = Yield to Residue Ratio= Yield to Residue Ratio



Quantity of WAB in taulka SangharQuantity of WAB in taulka SangharQuantity of WAB in taulka Sanghar

431719431719TOTALTOTAL

141514153536835368367367PlantPlant----------9696BananaBanana66

531553151328781328781.1001.100StrawStraw161675507550CanolaCanola55

3365336584127841270.5000.500HuskHusk

740374031850791850791.1001.100StrawStraw
555530593059RiceRice

44

33400334008349938349930.1470.147BagasseBagasse

6816368163170406817040680.3000.300TopsTops
58258297609760SugarcaneSugarcane

33

10313103132578242578240.1350.135Gin WasteGin Waste

229177229177572941757294173.0003.000StalksStalks
33335787357873CottonCotton

22

7316873168182921218292121.0001.000StrawStraw33335543155431WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

431 kilo431 kilo--tonstons



Quantity of WAB in taulka SinjhoroQuantity of WAB in taulka SinjhoroQuantity of WAB in taulka Sinjhoro

594378594378TOTALTOTAL

46194619115476115476367367PlantPlant----------315315BananaBanana66

2665266566623666231.1001.100StrawStraw232326332633CanolaCanola55

917691762294092294090.5000.500HuskHusk

20188201885046995046991.1001.100StrawStraw
535386578657

RiceRice44

28869288697217317217310.1470.147BagasseBagasse

5891758917147292014729200.3000.300TopsTops
83883858595859

SugarcaneSugarcane33

14319143193579673579670.1350.135Gin WasteGin Waste

318193318193795481679548163.0003.000StalksStalks
40406629066290

CottonCotton22

137433137433343581934358191.0001.000StrawStraw46467469274692WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

594 kilo594 kilo--tonstons



Quantity of WAB in taulka ShahdadpurQuantity of WAB in taulka ShahdadpurQuantity of WAB in taulka Shahdadpur

536193536193TOTALTOTAL

2821028210705248705248367367PlantPlant----------19221922BananaBanana66

2620262065500655001.1001.100StrawStraw222227072707CanolaCanola55

1281128132016320160.5000.500HuskHusk

2817281770435704351.1001.100StrawStraw
474713621362

RiceRice44

19109191094777144777140.1470.147BagasseBagasse

38997389979749269749260.3000.300TopsTops
88888836603660

SugarcaneSugarcane33

14182141823545383545380.1350.135Gin WasteGin Waste

315145315145787861978786193.0003.000StalksStalks
37377097970979

CottonCotton22

113833113833284582028458201.0001.000StrawStraw41416941069410WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

536 kilo536 kilo--tonstons



Quantity of WAB in taulka Tando AdamQuantity of WAB in taulka Tando AdamQuantity of WAB in taulka Tando Adam

313375313375TOTALTOTAL

488144881412203541220354367367PlantPlant----------33253325BananaBanana66

2176217654399543991.1001.100StrawStraw202024732473CanolaCanola55

1969196949233492330.5000.500HuskHusk

433343331083131083131.1001.100StrawStraw
515119311931

RiceRice44

22917229175729335729330.1470.147BagasseBagasse

4677046770116925111692510.3000.300TopsTops
79779748904890

SugarcaneSugarcane33

575057501437521437520.1350.135Gin WasteGin Waste

127779127779319448031944803.0003.000StalksStalks
35353042430424

CottonCotton22

5286652866132165113216511.0001.000StrawStraw40403304133041WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

313 kilo313 kilo--tonstons



Quantity of WAB in taulka Jam Nawaz AliQuantity of WAB in taulka Jam Nawaz AliQuantity of WAB in taulka Jam Nawaz Ali

188176188176TOTALTOTAL

209220925229752297367367PlantPlant----------142142BananaBanana66

73473418353183531.1001.100StrawStraw161610431043CanolaCanola55

3027302775684756840.5000.500HuskHusk

666066601665051665051.1001.100StrawStraw
464632913291

RiceRice44

868786872171742171740.1470.147BagasseBagasse

17728177284432124432120.3000.300TopsTops
86986917001700

SugarcaneSugarcane33

515251521287901287900.1350.135Gin WasteGin Waste

114480114480286200428620043.0003.000StalksStalks
44442168221682

CottonCotton22

29615296157403757403751.0001.000StrawStraw34342177621776WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

188 kilo188 kilo--tonstons



Quantity of WAB in taulka Jam KhiproQuantity of WAB in taulka Jam KhiproQuantity of WAB in taulka Jam Khipro

469247469247TOTALTOTAL

177717774443744437367367PlantPlant----------121121BananaBanana66

1498149837445374451.1001.100StrawStraw181818911891CanolaCanola55

424342431060821060820.5000.500HuskHusk

933593352333812333811.1001.100StrawStraw
303070727072

RiceRice44

10888108882722002722000.1470.147BagasseBagasse

22220222205555105555100.3000.300TopsTops
95595519391939

SugarcaneSugarcane33

14326143263581503581500.1350.135Gin WasteGin Waste

318356318356795888979588893.0003.000StalksStalks
48485527055270

CottonCotton22

8660386603216507821650781.0001.000StrawStraw48484510645106WheatWheat11

QuantityQuantity
per yearper year

(tons)(tons)

QuantityQuantity
per yearper year
((monsmons))

Yield toYield to
ResidueResidue

RatioRatio
ResidueResidue

CropCrop
YieldYield

((monsmons//
acre)acre)

AnnualAnnual
AreaArea

CultivatedCultivated
(acres)(acres)

Name ofName of
CropCrop

SS
NN
oo

469 kilo469 kilo--tonstons



Total quantity of WAB in district
Sanghar (tones)

Total quantity of WAB in districtTotal quantity of WAB in district
SangharSanghar (tones)(tones)

2533087469247188176313375536193594378431719TOTAL

8692717772092488142821046191415Banana Plant9

1500814987342176262026655315Canola Straw8

23062424330271969128191763365Rice Husk7

507379335666043332817201887403Rice Straw6

12387010888868722917191092886933400
Sugarcane
Baggase5

252795222201772846770389975891768163
Sugarcane
Tops4

640411432651525750141821431910313
Cotton Gin
Waste3

1423129318356114480127779315145318193229177Cotton Stalks2

49351886603296155286611383313743373168Wheat Straw1

TOTALKhipro
Jam

Nawaz
Ali

Tando
Adam

Shahdad-
pur

SinjhoroSanghar

Taulka

WAB type

S
N
o

Total Quantity = 2533 kiloTotal Quantity = 2533 kilo--tonstons



Characterization the WABCharacterization the WABCharacterization the WAB



Samples of WAB selected for the analysisSamples of WAB selected for the analysisSamples of WAB selected for the analysis

YesYesYesYesYesYesYesYes
Cotton GinCotton Gin

WasteWaste
011011

YesYesYesYesYesYesYesYesWheat StrawWheat Straw010010

YesYesYesYesYesYesYesYesSugarcane TopsSugarcane Tops009009

YesYesYesYesYesYesYesYesSaw DustSaw Dust008008

YesYesYesYesYesYesYesYesRice StrawRice Straw007007

YesYesYesYesYesYesYesYesRice HuskRice Husk006006

YesYesYesYesYesYesYesYesMaize CobMaize Cob005005

YesYesYesYesYesYesYesYesCotton StalksCotton Stalks004004

YesYesYesYesYesYesYesYesCanolaCanola003003

YesYesYesYesYesYesYesYesBaggaseBaggase002002

YesYesYesYesYesYesYesYesBanana PlantBanana Plant001001

CHNOSCHNOS
AnalysisAnalysis

BombBomb
CalorimetricCalorimetric
AnalysisAnalysis

ThermoThermo
gravimetricgravimetric

AnalysisAnalysis

DensityDensity
AnalysisAnalysis

Name of SampleName of SampleS NoS No



PREPRATION OF THE SAMPLE FOR
ANALYSIS

PREPRATION OF THE SAMPLE FORPREPRATION OF THE SAMPLE FOR
ANALYSISANALYSIS



Different Crushers
(Chemical Engineering Department)

Different CrushersDifferent Crushers
(Chemical Engineering Department)(Chemical Engineering Department)

Roll CrusherRoll Crusher

Hammer MillHammer Mill

Brown Crusher



Sieving & BaggingSieving & BaggingSieving & Bagging

250250 µµm sievem sieve



Preparation of Cotton Gin Waste for
Analysis

Preparation of Cotton Gin Waste forPreparation of Cotton Gin Waste for
AnalysisAnalysis

Spices GrinderSpices Grinder

100%
Cotton Gin Waste

70%
Seed waste

30%
Waste cotton



Partially Crushed Samples for (DA)Partially Crushed Samples for (DA)Partially Crushed Samples for (DA)

Baggase

BananaCanola

Saw DustWheat Straw

Sugarcane TopsRice Straw

Rice HuskCotton Stalks

Maize CobCotton Gin
Waste

1111
SamplesSamples



Results of density AnalysisResults of density AnalysisResults of density Analysis

0.3110.31123.023.07.1607.160Wheat strawWheat straw1111

0.9980.9987.57.57.4847.484Sugarcane TopsSugarcane Tops1010

0.8000.8009.09.07.2037.203Saw DustSaw Dust99

0.6740.67411.011.07.4177.417Rice StrawRice Straw88

0.9430.9437.57.57.0697.069Rice huskRice husk77

0.9040.9048.08.07.2337.233Maize CobMaize Cob66

0.9470.9478.08.07.5757.575Cotton StalksCotton Stalks55

0.3190.31924.024.07.6457.645CottonCotton JiningJining WasteWaste44

0.2680.26828.028.07.4997.499CanolaCanola33

0.2560.25628.028.07.1617.161BananaBanana22

0.2880.28825.025.07.2057.205BaggaseBaggase11

DensityDensity
(g/cm(g/cm33))

Volume (ml)Volume (ml)Mass (g)Mass (g)Name of SampleName of SampleS NoS No



THERMO GRAVIMETRIC ANALYSIS (TGA)THERMO GRAVIMETRIC ANALYSIS (TGA)THERMO GRAVIMETRIC ANALYSIS (TGA)

Samples in the range of 15 to 30 milli-grams



TGA result of baggase sample
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Sample: baggase_ sanghar-02
Size: 23.6410 mg
Method: ARS-CRA-baggase-02

DSC-TGA
File: C:\TA\Data\SDT\ARS-baggase -02.001
Operator: Memon Saeed
Run Date: 2009-10-26 11:00
Instrument: SDT Q600 V8.0 Build 95

Universal V4.1D TA Instruments

MoistureMoisture

AshAsh

Organic MatterOrganic Matter



Results of TGA Analysis for WABResults of TGA Analysis for WABResults of TGA Analysis for WAB

20.77320.77374.67974.67958.07358.0734.5484.548Cotton Gin WasteCotton Gin Waste
(70% seed + 30%(70% seed + 30%
cotton)cotton)

1111

14.63514.63581.04081.04061.34561.3454.3254.325Wheat StrawWheat Straw1010

13.61513.61583.95583.95564.81064.8102.4302.430Sugarcane TopsSugarcane Tops99

6.3046.30486.02286.02263.72063.7207.6757.675Saw DustSaw Dust88

18.74518.74577.93077.93060.19560.1953.3253.325Rice StrawRice Straw77

20.58020.58074.62074.62058.44058.4404.8004.800Rice HuskRice Husk66

6.7256.72588.69588.69568.68068.6804.5804.580Maize CobMaize Cob55

9.9799.97985.17185.17160.45560.4554.8504.850Cotton StalksCotton Stalks44

9.5389.53881.37781.37762.40062.4009.0859.085CanolaCanola33

4.7214.72192.16592.16573.08573.0853.1153.115BaggaseBaggase22

16.70516.70577.33077.33058.95558.9555.9655.965Banana PlantBanana Plant11

Ash (%)Ash (%)Organic (%)Organic (%)Volatile atVolatile at
550 C550 C
(%)(%)

MoistureMoisture
(%)(%)

Name of SampleName of SampleSS
NN
oo



Bomb CalorimeterBomb CalorimeterBomb Calorimeter

1.0 g of WAB was1.0 g of WAB was
Taken forTaken for
calorimetric analysiscalorimetric analysis



CALCULATING CALORIFIC VALUECALCULATING CALORIFIC VALUECALCULATING CALORIFIC VALUE

HCV = (TD x 2000 + 585)/ MHCV = (TD x 2000 + 585)/ M
ss

wherewhere

HCV = Higher Calorific Value in kcal/kgHCV = Higher Calorific Value in kcal/kg

MMss = Mass of Sample in grams= Mass of Sample in grams

TT11 = Inner Cylinder Temperature before Ignition in= Inner Cylinder Temperature before Ignition in °°CC

TT22 = Inner Cylinder Temperature before Ignition in= Inner Cylinder Temperature before Ignition in °°CC

TT33 = Inner Cylinder Temperature after Ignition in= Inner Cylinder Temperature after Ignition in °°CC

TT44 = Inner Cylinder Temperature after Ignition in= Inner Cylinder Temperature after Ignition in °°CC

TDTD = Temperature Difference of Inner Cylinder (= T= Temperature Difference of Inner Cylinder (= T33--TT11))

inin °°CC



Results of Bomb Calorimetric AnalysisResults of Bomb Calorimetric AnalysisResults of Bomb Calorimetric Analysis

32683268

The Higher Calorific Value of the Cotton Ginning WasteThe Higher Calorific Value of the Cotton Ginning Waste
was calculated on the basis of percentages of the seed &was calculated on the basis of percentages of the seed &
waste cotton, which were determined experimentally.waste cotton, which were determined experimentally.

Cotton GinningCotton Ginning
Waste (70% seed +Waste (70% seed +
30% cotton)30% cotton)1313

355135511.4121.4121.4021.4021.4721.4720.020.020.060.060.960.96
Cotton GinningCotton Ginning
Waste (cotton)Waste (cotton)1212

314731471.2811.2811.2811.2811.3811.3810.090.090.10.111
Cotton GinningCotton Ginning
Waste (seed)Waste (seed)1111

344334431.4121.4121.4371.4371.5621.5620.1450.1450.1500.1500.9900.990Wheat StrawWheat Straw1010

363936391.5271.5271.5221.5221.6521.6520.1000.1000.1250.1251.0001.000Sugarcane TopsSugarcane Tops99

365936591.3541.3541.7481.7481.8731.8730.3990.3990.5190.5190.9000.900Saw DustSaw Dust88

334933491.3321.3321.4801.4801.5621.5620.1000.1000.2300.2300.9700.970Rice StrawRice Straw77

341834181.1261.1261.2901.2901.3511.3510.0800.0800.2250.2250.8300.830Rice HuskRice Husk66

379237921.3951.3951.9741.9742.0342.0340.5990.5990.6390.6390.8900.890Maize CobMaize Cob55

364936491.5141.5142.2622.2622.2732.2730.6440.6440.7590.7590.9900.990Cotton StalksCotton Stalks44

352535251.3821.3821.5001.5001.5521.5520.1500.1500.1700.1700.9500.950CanolaCanola33

391039101.6041.6042.1432.1432.2332.2330.4690.4690.6290.6290.9700.970BaggaseBaggase22

320132011.1001.1001.1001.1001.1901.1900.0300.0300.0900.0900.8700.870Banana PlantBanana Plant11

HCVHCV
(kcal/kg)(kcal/kg)

TDTDT4T4T3T3T2T2T1T1MsMsName of SampleName of Sample
SS

NoNo



Results of CHNOS AnalysisResults of CHNOS AnalysisResults of CHNOS Analysis

27.4727.470.600.601.701.705.065.0639.8739.87Cotton Ginning WasteCotton Ginning Waste1111

33.8033.800.240.240.830.835.345.3440.8340.83Wheat StrawWheat Straw1010

40.0340.030.140.140.150.153.723.7239.9239.92Sugarcane TopsSugarcane Tops99

35.1635.160.120.120.410.415.945.9444.3944.39Saw DustSaw Dust88

35.3535.350.220.221.011.014.964.9636.3936.39Rice StrawRice Straw77

30.3030.300.220.221.701.705.555.5536.8536.85Rice HuskRice Husk66

36.7236.720.090.091.041.046.166.1644.6944.69Maize CobMaize Cob55

36.2036.200.420.420.080.085.635.6342.8442.84Cotton StalksCotton Stalks44

35.2735.270.930.930.200.205.325.3239.6639.66CanolaCanola33

41.7941.790.000.000.180.185.545.5444.6544.65BaggaseBaggase22

33.1833.180.100.100.390.395.355.3538.3138.31Banana PlantBanana Plant11

OOSSNNHHCCName of SampleName of Sample
SS

NoNo



CONCLUSIONCONCLUSIONCONCLUSION

•• The study was carried out for the characterization,The study was carried out for the characterization,
quantification and energy potential of waste agriculturalquantification and energy potential of waste agricultural
biomass (WAB) for districtbiomass (WAB) for district SangharSanghar by taulka. Theby taulka. The
conclusion of the study is described below.conclusion of the study is described below.

•• To know the current management practice, fiveTo know the current management practice, five
questionnaires were designed.questionnaires were designed.

•• Total 1381 interviews were conducted, out of those 1180Total 1381 interviews were conducted, out of those 1180
were from farmers/ land lords, 39 from rice mills, 80 fromwere from farmers/ land lords, 39 from rice mills, 80 from
wood mills, 60 from poultry forms and 22 from brick kilns.wood mills, 60 from poultry forms and 22 from brick kilns.

•• Data obtained from the field survey was analyzed criticallyData obtained from the field survey was analyzed critically
to get status of each agricultural residue in each taulka ofto get status of each agricultural residue in each taulka of
district and current WAB management systemdistrict and current WAB management system



CONCLUSIONCONCLUSIONCONCLUSION
•• On the basis of field survey, total nine residues were identifieOn the basis of field survey, total nine residues were identified ford for

energy conversion and their total quantity was estimated, by takenergy conversion and their total quantity was estimated, by takinging
cultivated area as reported by Crop Reporting Services Pakistan.cultivated area as reported by Crop Reporting Services Pakistan.

•• About 43% of Total WAB is utilized for animal feed, in brick kiAbout 43% of Total WAB is utilized for animal feed, in brick kiln andln and
for cooking as a heat sourcefor cooking as a heat source

•• About 57% WAB is available and its estimated quantity is availabAbout 57% WAB is available and its estimated quantity is available forle for
energy conversion about 2533 kiloenergy conversion about 2533 kilo--tons.tons.

•• For characterization seven field residues (Banana Plant, Canola,For characterization seven field residues (Banana Plant, Canola,
Cotton Stalks, Maize Cob, Rice Straw, Sugarcane Tops and WheatCotton Stalks, Maize Cob, Rice Straw, Sugarcane Tops and Wheat
Straw) and four process residues (Straw) and four process residues (BaggaseBaggase, Cotton Ginning Waste,, Cotton Ginning Waste,
Rice Husk, Saw Dust) were collected from districtRice Husk, Saw Dust) were collected from district SangharSanghar and afterand after
processing as per standard they were analyzed for density, volatprocessing as per standard they were analyzed for density, volatileile
and organic matters, calorific values and CHNOS.and organic matters, calorific values and CHNOS.




