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Abstract

In the context of “carbon peak, carbon neutral”, the use of municipal solid waste (MSW) to produce
“green hydrogen” technology has obvious advantages and development potential. In this paper, hy-
drogen production from plasma gasification of solid waste and domestic waste is modeled by Aspen
Plus, and ammonia synthesis is simply simulated using hydrogen. The effects of pyrolysis tempera-
ture, gasifier composition and ratio on syngas composition are investigated. The simulation results
showed that when the water content of the waste is 55.43%, the moisture content after drying is 15%,
the drying temperature is 180°C, the gasification temperature is 800°C, melting temperature 1500°C,
the gasification agents are water vapor and oxygen, and the total gasification agent coefficient is 0.3
(40% for water vapor and 60% for oxygen), the energy required for pyrolysis and gasification is
112204.1 MJ-h-1, and the molar flow rate of the produced gas is 377.232 kmol/h, the molar flow rate
of combustible gas is 280.37 kmol/h, the molar ratio of hydrogen is 34.34%, the molar ratio of carbon
monoxide is 29.76%, methane is 10.22%, and the low-level calorific value of syngas is 11.14 MJ-m-3.
The “green hydrogen” produced from MSW can be further synthesized into “green ammonia” for use
in power plants ammonia blending combustion to achieve carbon reduction and emission reduction.
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0, = ULT(7)/100*FACT
WATER = WATER1(1)/100

2.3. {RBVLARR
AR A FE B T RS =N
1) TS KAt E N 2 RStoic i,
2) PRI A KR [N 2% RYield #6785 T30 1127 R AT I,
3) SAbMABE N B8 : KTl [ Vi %% RGibbs 57, K4 Gibbs f/NREJREE, &L T PR

A E R, AEE YRR,

DRY-SEP

COMBUSTO

Figure 1. Simulation flowsheet of urban household waste gasification process flow
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Figure 2. Simulation flowsheet of methane reforming process after gasification
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Figure 3. The effect of MSW moisture ratio on the energy required

for pyrolysis gasification
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Figure 4. The effect of MSW drying temperature on the energy
required for pyrolysis gasification
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Figure 5. The curve of syngas mole fraction with temperature
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Figure 6. The curve of low calorific value of syngas with temperature
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Figure 7. The curve of syngas mole fraction with water vapor coefficient
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Figure 8. The curve of low calorific value of syngas with water vapor coefficient
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Figure 9. The curve of syngas mole fraction with oxygen coefficient
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Figure 10. The curve of syngas low calorific value with oxygen coefficient
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Figure 11. The curve of syngas mole fraction with gasification agent co-
efficient for 50:50 of vapor and oxygen
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Figure 12. The curve of syngas low calorific value with gasification agent
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Figure 13. The curve of syngas mole fraction with gasification
agent coefficient 4:6 of vapor and oxygen
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coefficient 4:6 of vapor and oxygen
E 14. S4FIchkEZES/ESEEA 50:50 B4 RS ARAAET (L%

(3) KFES 60%, A5 40%
HPE 150 & 16 AThn, KA B AMF 60%, AA N 40%, BEE ST, AR EE R

DOI: 10.12677/aep.2025.152029 233 N RI R Y


https://doi.org/10.12677/aep.2025.152029

FefE <5

- H 407.57 kmol/h (AL 7 £ % 0.3) 8 b5 557.1 kmol/h (AL 771 2% 0.5). BT SUAA  BE SR I B S i n s
Wb, AR BE K, A RCRH Ho BER 2 B5e N5 082> . CO Al CHa IR T PR A W/l
M ESATIRECN 0.4 I, & AEERIEN 486.71 kmol/h, Al PRSAKBE R L&A 320.75 kmol/h, &k
SURMERVE A 9.11 MI-m3, ZA 0 BE/R ¥ : H237.97%, CO21.56%, CH46.37%, C0,12.23%, H.0
21.87%, tr CO + H259.53%, KA 65.9%.

40

;5| ——H, "
—o—CO

30 f —A—CH,

]

[ ]
H
o Q

*

BEIR G B0 %
/ |

/V
A. A4
A
5| T
-A
0 L L L L L
0.30 0.35 0.40 0.45 0.50
RAATH /R

Figure 15. The curve of syngas mole fraction with gasification agent coef-
ficient 6:4 of vapor and oxygen
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Figure 16. The curve of syngas low calorific value with gasification
agent coefficient6:4 of vapor and oxygen
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Table 2. Data of syngas after MSW gasification
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Figure 17. The mole fraction of syngas under optimal operating conditions
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Table 3. Data for syngas after methane reforming
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Table 4. Data for syngas after methane reforming and CO conversion (anhydrous)
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Table 5. The yield of Hz, CO2, and ammonia
F5 How CO REMES~E

BARL/NE .
4FR — P E(7200 h)
JEE IR it JR AR HEARTR
H> 344.451 kmol/h 7720 Nm?/h 5558.4 x 104 Nm®/a
CO2 190.116 kmol/h 4261.02 Nmé/h 3067.9 x 10* Nmd/a
AR 218.152 kmol/h 3715.26 kg/h 26750 t/a
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FEIR LN 29.76%, HkE 10.22%.
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R, SAGIREE 800°C, MR RECH 0.3 1, SRR AT .
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AT, TSRS B, AR PVER R
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1 CO + H, 64.1%, S AR 74.32%.

6) Bk /KEN 55.43%, TG E/KE 15%, THEEREN 180°C, SALIRE N 800°C, MR E
1500°C, AT /KSR H B4k 2508 0.3, HihyKZE5 40%, %03 60%, LI B S ik in i
REE N 112204.1 MJ-hY, A ECBIRALE Y 11.14 MINm3.

7) 3T R A T b S S AR T D A R, R 26,750 Ifi(H, 5558.4 x 10* Nm®), Ak
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