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Abstract: As to the conversion efficiency of waste gasification, cold gas efficiency (CGE) has been traditionally

used. In this paper the exergy method was adopted, and exergy efficiency and cumulative exergy consumption

(CExC) efficiency were put forward. CGE, exergy efficiency and CExC efficiency were compared among three

agents for waste gasification. It was found that the best agent was different according to different efficiencies. The

exergy method was more comprehensive and had more practical value than traditional method. The exergy

efficiency and CExC efficiency emphasized the utilization potential of enthalpy exergy carried by syngas. As the

CExC efficiency took the energy cost of acquiring agents into consideration, it can provide proof for the scientific

selection of agents.
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e=¢e,+h+tey+e, +ele 1
X BHHHE (WD ML
PSR MR REEAX TS E B EEERI &
KEMI. MR, BAYREFRREAR (2.
€X =€X,, +eX; +6Xy +eX,, +ele 2)
SAEEARE RYUWEE. ZEERREE, BILS
WS REEE OV R B i B RE B 008 FR A2 REAN R
Py . R, Sk d OYBREET R EE L E
PARAR T, B 3.

ex = eXy, +eXy 3
AU AR T SRR B SRR 30 OR,
HETTHEAT AT RTIEHL .

1 WRIURBIEEER

TRV RG, MARGEWE RS
7, MHREPE SRS BRANKE. GRSE
AR EEFY), R RENSUFTHES: &
RAKERZBIFY, HASEEITABREI.
1.1 ERMERMEETE

SAbHEEL AR R E B R, 400K, B
K. AEMERBETR HAOWEELE 1, H
Tk W 2. FHLL 100 g TR 1 mol, HE
SERAN, BBEATE, WK TN
C3.6633H638902.6030N0.1006500072s » B H K E N
3.9586 mol *mol”, FEA S &N 18.85 mol *mol ',

EREFHISWR, HEANATHKED
BB ISR R, &%A H0°. COTHIES
RS RS AR, N TERNE, IERAHIR
REE Oz Napv HyO Fll CO, $& HEAS ] Eb A5 4H R F) VR

FT 1 A[AKIRAYLE 53 Fn 7T & 53 #7/%(mass)

Table 1 Origin and elements analysis of combustible

waste/%(mass)

Elements analysis
C H 0 N A S Cl
0244 094

4396 6.389 41.662 1.535 5217

PE Paper Wood & grass Cloth Kitchen waste PVC
26 10 14 8 34 8

F*2 AREORE T 54T

Table 2 Industrial analysis of combustible waste

Wet MSW My Var FC. Ao
mass fraction/% 10 72.57 12.69 4.74
Dry MSW Ma, Vab FCay Ag
mass fraction/% 0 80.63 14.1 527

&, HHEBIKRRBER (4. DIECIRIF IR H,
BERSIEERNS R CO. Hyw CHyw H;0. CO, F
N, HAWSERY & BB, EAHE B Y
£ CHyw CoHys NO, #1 SO, fEAE A RIS, 1k
FPETHERRI, SRR EERS XL
SRR BRI, MREEATF. BT L EEE, 1 mol
WIRHMARNTEAR (5, Xt m AEAHF
F&, ms3 1 mol FIRLIFFTIHERHIKS, TTLAH
X (&) HH. REZETEREFE, X G #F
R ERX (1D~ (9, ERAKNEYHR
&R (10 .

m+m,+m+m =1 4)

C,H,O,N, + m(m0, + m,N, + mH,0 +m,CO,) +
mH,0 + A, ——> xH, + x,CO + x,CO, +

xH,0 + x,CH, + x,C + (g + mmz)Nz + Ay 5)
M

mg = m (6)

n+mmy =X, + X3+ X5 + X )

Y+ 2mmy + mm, + 2mmy + ms = x, +2x, + x, ®)

X+ 2mmy + 2mg = 2x, + 2x, + 4x; C))

Xl =X+ Xy + X3+ X, + X5 +2/2+ mm, (10)

12 gEEFE

B8 SAL R RLAE KR T #E 1T By B T
#ah, M2 R () X RS R E LR A,
He, ARSEEST BRI E EREFER S ER
A RN (12) Fial—kE2HmAM, 1 mot 1
SIS T DARSE e s RS, R (13) M
1 mol 337 3% [ 7 i B FEAL BB 2 3R (14D
AR (15 #EM, HebCo H. 0. N. S 445
ARFR. &, & B BRKRSPRELE.
1.3 KREERE

12 SR R B Gibbs B IR BN, &
CHIF HSC Chemistry 6.0 1 HJ Gibbs B 4Tt
., HEBEBRAN: 1 mol HEHEEE ST
TLELBIEAN, BIEHEL ER=mmy (my NTE
MR EMERSAANE) RESWFIE, RER
F HSC Chemistry 6.0 H] Gibbs EHIHE HM
200°C E| 1200°CIE B FH M ERAK. M
200°CE| 1200°CX R HPEE ARG ESTETIE
X (11D B, LR BME s B 77 7 W M AE R A
BEELMERNMIESE, ZEEHRALENR ER
SRR, BRI X S R T B
HAERAIE S, BTSRRI RE.
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Hfo,msw + m[m,H? (02)+ myHy (Nz) +myH{ (Coz) +m,Hy' (Hzo(g))] +mgH{ (Hzo(l)) =

% [H;,’ (H,)+ [,

98.15K

T

x| H(H,0@) +

J.298A15K

om0 st

98.15K

Mc,=a+bT+cT? (J*mol + K7 (12)

HY = HHV,, —%285.830—393.54671 (kJ + mol™) (13)

HHV,, =
(349.1C +1178.3H -103.40 +15.1N +100.585 —21.14)/10
(kJ + mol™) 14)
LHV,, =HHV,, -22H —44m; (kJ *mol™")  (15)

1.4 FHYE
14.1 AHEAHE AR[BEBRER[HIPES
BEEIVERIILE, B A BVEA S R FURAL#
HARSREL Sy, FCRRRMARMEA TSN E

LHV,,.. (16)
LHVysw

142 AxE WMRSAFFARMFEE TR
o RS & CO B0 KBS EE B82S
RESEBHREFERE, MARIREERTLE
BEIXE TR B, ASCRE THAE,
He XK. A, W A IR 18D
HEN, SRAnEAERAR 9 ", S
B HASATERE P B o 51080 (200 A1

QD), B4eFEteFEmmER (22) 14,
Ex,

CGE y =

= yngas, syngas,h (17)
eXMSW,(:h + Exagent.ch + Exagent,h
CXMswen =
362.008C+1101.8414 —86.2180+2.418N +196.7015 - 21.14
10
(kJ *» mol™) (18)
S X, X;
Exsyngas,ch = xmmlz - [exch,i + RT(‘) ln__l_) (1 9)
i=1 Xiotal Kiotal
T,
EXumpn = 3% j: [1 - 7") Me, dT (20)
. T
BX g = 2 [ | 1= | Me,dT @1
4
EX ygonin =m 9 1, (eXy, + RT; Inm,) 22
i=1

143 ERAME WEAREC TSRS
NRFRGABIEY TR BN R DE .
SEhr b, Tk ERBEMR TR ERRR AT EAE

Me, (N, )dr] +x, [H{,’ (co)+[ e, (co)dr] +x [H;’ (CO,)+ L’

Mcp(HzO(g))dT] +Xs [H;’(CH,,)+

.[298.151(

Mc,(CO, )dT] +

98.15K

T

Me, (CH4)dT} + X [H;’ )+ Mc, (C)dT] +

298.15K

w15k P (ash)dT (1)

1000

REFERMLEAERTEERERTRMAEM, AR
BuskFRVL. FHSANKNERMERR 4D
FACER, TR RIS RARARCE, AR (23)
E Z

Exsyngas,ch + Exsyngas,h (23)
Xyswen T CEXCpene + EX,,

ISR RN BZRARE, HaHRA
AU RRFERKE, TURRMNREBE RN S
RAVEELiN) s e s

2 THERMEZEFEM

FH RS ERRE— & THRASML P
1T, HRLEFE N 100 g+ min™', BEEIEURRZAE
lem AR, sEBRFHEM 0.1875 Z{LF] 0.375,
BB KN 0.047 BRI KA BRI RES
I 5 AN SR E B TRERTH, 8RS
WAL BB AERBRIKI TS, RE
FNWESIEN S SORAT R 4. LI
B RSRE S SRS AR A5 L E 1 AE 2,

B 18R, ARAFH CO KRB LELLM
ERIMER/NR I, AESEH N 0.3281 B
BB AKAE 19.69%; CO, IR ERE L& L 2550
NEHIMEIZRAGEER, £XE A 03281 BHIAZIR
/ME 6.7%; H, WRERE 248 i 2 4648 00 5

L = H
20 o O%
18F 4 CO
v CO;
16+ * C2H4
18} am—* a

Neexe =

=
3
g
g 10_ v
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Fig.1 Dry syngas components (experiments)
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H CH, I G /DER CHy CoHy FIIREAEHE /N, 1K
F 2%. BRSSP FEELER 0, ULBERRIIS I
HREHTFAMERNEERESBRNATEE.

Xof RLE S AR, M2 0.15 #inF) 0.4,
BAIGK A 005, EHTRRIGIEXE, TN
KIB/NE] 0.02~0.03. HTELRFERKET—R
FIR LB, BANSHEENNKEREL RS
BRfE, ATETHER, S#USERFHEATERS,
MK 2 FiR. SRS HH CORBHALEREME
SR/ RN, ESENN 03 BEE
BAH 26.04%; CO, WREM L& LM ELRB NG
WnRAR b AR, 72 S 8 H N 0.3 RHE R B /IME 6%:
H, WRERE 4 & LIz By, J MR RN 0.3 1Y,
H, FIIRE N 24.09% . CH, FIREER /N EBE A EL
R R SR>, FEBMTEXEANET 3%, &
R E S CH IREIEE K.

I LB S AR RIS AR . OET
FERAEFR T S BRSPS URBATES, H
AREF TR RRE S IE DN T R R, BN
HREEES TEIITEE R OEMFHERR
FEMS (CO 1 COy) MIRETHIESLRE
H—F,; @MY, HRREMYELEN—ET
%, FERFNUELN02~04 K, SILEEE
600°C UL b, KIES R PP AL KES W, FHE,
BEELEIEMN, ERAF Ny M, H FREMN
TR . T HL B B SRR T AR R e,

REWETPEFBHERSAS SRBRER
AHEE LEER, B2, BUREHELEEE R
AR IR SRR 4 RIT RN PEE R LT
T, FEe, FEESAMBEARMSE, SR

BAGREAETERL. BTEXWHTER,
AR A T RAIR R
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M, 3 MEAFSARTSR (case 1), &
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