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Supplementary Information

Table S1. Elemental analyses of coal and RDF (Data source: Singhal and Garg, 2015)
	 Parameter
	Values 

	 
	Coal 
	RDF

	C (%)
	41.11
	34.4

	H (%)
	2.76
	4.2

	N (%)
	1.22
	0.4

	S (%)
	0.41
	0.2

	O (%)
	9.89
	14.4

	Cl (%)
	-
	2.4

	Ash (%)
	38.63
	18.5

	Moisture (%)
	5.98
	25.5

	HHV(MJ/kg)
	16.8
	~17

	LHV(MJ/kg)
	15.04
	~11


*Elemental analysis and ash contents are reported as dry weight.

[image: image9.png]EHS 0e T- report_final.doc [Compatibility Mode] - Word (Product Activation Failed) 7 = - x
CE HOME  NSERT  DESGN  PAGELAYOUT  REFERENCES  MAILINGS  REVEW  VIEW  FoutPDF Microsoftaccount = [

& T R

Emission to air
CO2=35867 kg/h
kgh

Emission to Air

CO =13kgh

No= 165250 ke/h
0:=14733 kg
Ash content in gas = 8.7 kg/h

PM =27kgh

- | Flue gas temperature =
RDF 150°C
~ Feeding rate = S .
Okgh Combustor/ Boiler |
- Heat input = 105 MW
Heat loss =29 MW |
- Efficiency =72% i |
Net heat available= 76MW e .
- y Total ash= 10243 ky | | !
3| Transportation Bottom ash= 1536 f/;h oy (Efficiency =50%) |
E Fly ash= 8706 kg/h | | Heat input=76 MW |
S | Heat output=38 MW |
Coal | Combustion air !
Feeding rate = | Excess air =30% |
25047 kgh | Stochiometric air required = 160906 kg/h

| Total air supplied = 209178 kg/h





Fig.S1. Mass and energy flow balance for scenario 1 (using coal as a mono-fuel in cement kiln)
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Fig.S2. Mass and energy flow balance for scenario 3 (coal + 30% RDF in cement kiln)
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Fig.S3. Mass and energy flow balance for scenario 4 (coal + 40% RDF in cement kiln)

Fig.S4. Mass and energy flow balance for scenario 5 (Coal combustion in thermal power plant)



Fig.S5. Mass and energy flow balance for scenario 6 (coal + 4% RDF in thermal power plant)


Fig.S6. Mass and energy flow balance for scenario 7 (coal + 4.5% RDF in thermal power plant)
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Fig.S7. Thermal gravimetric curves for (a) compostable organic waste, (b) wood, (c) paper and (d) plastic waste at different heating rates in air atmosphere (air flow rate = 100 ml/min)

	[image: image5.png]B HS 2o - 114987 - Word (Product Activation Failed) DRAWING TOOLS 7 = - x
CE HOME  NSERT  DESGN  PAGELAYOUT  REFERENCES  MAILINGS  REVEW  VIEW  FoutPDF FORMAT 4 Microsoftaccount ~ [
= Cmom s moBomomo B s s 76532 % a2 o

DTG
Y%/sec

(a)

10 K/min
25 K/min
50 K/min

-0.40

-0.60

-0.80

-1.40

-1.60 -

-1.80

300 400 500 600 700 800 900 1000 1100 1200





	[image: image6.png]EHS 2 T-

o

INSERT

DESIGN
g f

DTG
%/sec

i

PAGE LAYOUT

2

REFERENCES

3

B

MAILINGS

s

114987 - Word (Product Activation Failed)

REVIEW.

VIEW

Foxit PDF

?

=

8 x

A Microsoft account ~ H

&

0.00 |
-0.10 |
-020 |
-0.30 |
-0.40 |
-0.50 |
-0.60 |

-0.70 |

-1.10 |

10 K/min
—— 25K/min
== 50 K/min

(b)

400

500

600

900

1000

1100

®






	[image: image7.png]EHS 2 T- 114987 - Word (Product Activation Failed)
[Tl HOME  INSERT  DESIGN  PAGELAYOUT  REFERENCES ~ MAILNGS  REVIEW  VIEW  FoxitPDF

& RS S RN R S SN R S EE SRR R

DTG
%/sec

0.00
-0.10{

©

—— 10K/min
—— 25K/min
——  50K/min

-0.20-{
-0.30-{
-0.40
-0.50-
-0.60-
-0.70-{
-0.80-{
-0.90
-1.00{
-1.10
-1.20
130

300 400 500 600 700 800 9200 1000 1100
Temp K]

DTG

0 fean

PAGE 19 OF -—————+ 150%
60F 3 ——

D)

0606 PM
03-06-2020





	[image: image8.png]EHS 2 T- 114987 - Word (Product Activation Failed) 7 = - x
CE HOME  NSERT  DESGN  PAGELAYOUT  REFERENCES  MAILINGS  REVEW  VIEW  FoutPDF 4 Microsoftaccount ~ [

L 2 1 ®

10 K/min
25 K/min
50 K/min

300 400 500 600 700 800 900 1000 1100 1200
Temp [K]

Figure 5. Derivative of thermal gravimetric curve for (a) organic waste (b) wood (c) paper (d)
plastic waste at different heating rates in air atmosphere (air flow rate = 100 ml/min)







Fig.S8. DTG curves for (a) compostable organic waste, (b) wood, (c) paper and (d) plastic waste at different heating rates in air atmosphere (air flow rate = 100 ml/min)
Emission to Air


 


CO   = 985 kg/h


HC   = 61 kg/h


NOx = 1526 kg/h


CO2   = 1251127 kg/h


PM   = 204 kg/h





Emission to air


CO2 = 2722538 kg/h


SO2 = 76 kg/h


SO3 = 0.96 kg/h


NO = 1491 kg/h


N2O = 1093 kg/h


HCl = 16.59 kg/h


N2 = 12543479 kg/h


O2 = 1118287 kg/h


Ash content in gas = 661 kg/h


 





 Wet scrubber


(Efficiency = 99%)


    SO2 in = 7571 kg/h


    SO3 in = 96 kg/h


    HCl in = 1659 kg/h





Bag house filter


(Efficiency = 99.9%)


Fly ash in = 660864 kg/h


 





Steam turbine


(Efficiency = 35%)


Heat input = 5715 MW


Heat output = 2000 MW


 





Generator


(Efficiency = 99%)


Heat input = 2000 MW


Heat output = 1980 MW


 


 





 Combustor/ Boiler


Heat input = 7943 MW


Heat loss = 2227 MW


Efficiency = 72%


Net heat available = 5715 MW


Total ash = 777495 kg/h


Bottom ash = 116624 kg/h


Fly ash = 660870 kg/h


 





RDF


Feeding rate = 0 kg/h


 





Coal


Feeding rate = 


1901216 kg/h





Transportation





Combustion air


Excess air = 30%


Stochiometric air required = 12213709 kg/h


Total air supplied = 15877822 kg/h


 


 





Storage





Flue gas temperature = 150oC


 





Emission to air


CO2 = 2704709 kg/h


SO2 = 74 kg/h


SO3 = 0.94 kg/h


NO = 1451 kg/h


N2O = 1064 kg/h


HCl = 31.25 kg/h


N2 = 12511130 kg/h


O2 = 1117902 kg/h


Ash content in gas = 649 kg/h


 





Emission to Air


 


CO   = 965 kg/h


HC   = 60 kg/h


NOx  = 149 kg/h


CO2   = 122659 kg/h


PM   = 200 kg/h





 Wet Scrubber


(Efficiency = 99%)


    SO2 in =7416 kg/h


    SO3 in = 94 kg/h


    HCl in = 3125 kg/h





Bag house filter


(Efficiency = 99.9%)


Fly ash in = 649096 kg/h


 





Steam turbine


(Efficiency = 35%)


Heat input = 5637 MW


Heat output = 1973 MW


 





Generator


(Efficiency = 99%)


Heat input   = 1973 MW


Heat output = 1953 MW


 


 





 Combustor/ Boiler


Heat input = 7859 MW


Heat loss = 2223 MW


Efficiency = 72%


Net heat available = 5637 MW


Total ash = 763650 kg/h


Bottom ash = 114548 kg/h


Fly ash = 649103 kg/h


 


 





RDF


Feeding rate = 76048 kg/h


 





Coal


Feeding rate = 


1825167 kg/h





Transportation





Combustion air


Excess air = 30%


Stochiometric air required = 12182210 kg/h


Total air supplied = 15836873 kg/h


 


 





Storage





Flue gas temperature = 150oC


 





Emission to air


CO2 = 2702482 kg/h


SO2 = 74 kg/h


SO3 = 0.93 kg/h


NO = 1445 kg/h


N2O = 1060 kg/h


HCl = 33.1 kg/h


N2 = 12507093 kg/h


O2 = 1117854.5 kg/h


Ash content in gas = 648 kg/h


 





Emission to Air


 


CO   = 962 kg/h


HC   = 59 kg/h


NOx  = 1492 kg/h


CO2  = 122297 kg/h


PM   = 199 kg/h





 Wet Scrubber


(Efficiency = 99%)


    SO2 in =7397 kg/h


    SO3 in = 93 kg/h


    HCl in = 3308 kg/h





Bag house filter


(Efficiency = 99.9%)


Fly ash in = 647626 kg/h


 





Steam turbine


(Efficiency = 35%)


Heat input= 5627 MW


Heat output= 1970 MW


 





Generator


(Efficiency = 99%)


Heat input   = 1970 MW


Heat output = 1950 MW


 


 





 Combustor/ Boiler


 


Heat input = 7849 MW


Heat loss = 2222 MW


Efficiency = 72%


Net heat available = 5627 MW


Total ash = 761920 kg/h


Bottom ash = 114288 kg/h


Fly ash = 647632 kg/h


 


 





RDF


Feeding rate = 85555 kg/h


 





Coal


Feeding rate = 


1815661 kg/h





Transportation





Combustion air


Excess air = 30%


Stochiometric air required = 12178280 kg/h


Total air supplied = 15831764 kg/h


 


 





Storage





Flue gas temperature = 150oC


 





10 K/min


25 K/min


50 K/min





10 K/min


25 K/min


50 K/min





10 K/min


25 K/min


50 K/min





10 K/min


25 K/min


50 K/min








