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Fig. 1 Schematic of the experiment apparatus
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Tab.1 The composition of materials

LYESS m/kg w/ %
a5t 2.9 19
VN 7.5 50
B 2.3 15
AR B 2.5 16
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3 KAABIRAY &Y

R B E S GM (1, 1) (GM(2, DB,
FH & 2800 52 55 (A B RL 10 I B %4081 L B
XO={20, 272, 2w} (D
X (DAE—W R 1-AGO %%
XU ={a" 1,22, 2 ({7,
2P+ V2 e, 2V (= 1D+
27 ()} (2)
Hoep 1‘(“(k)zléxm(r)(k=1,2,---,n).
XFEL A X AR G o M A S B A 5
Ao R DG T A T RO, W AT XY
GM(1, DBRYHE AT @A O, X F R 2 LR w
FUAE R 0 m] L 223 i o7, GMI2, D BER HEA T 3.
X By BSR4 E A B AT DL R
Z0={ZY2), (3, 2 () (3)
Hrp
ZV (R =0.52"(R)+0.52" (k—1);
k=2,3,",nm
Xf X© ALK 7
27 (R Faz” (=0 €Y)
HRAE IR €0, 2 40 (0 S B 5 v, 3l gl v X R 1k
SRR OB TR, 0T LA B — > — B sl &
53 7 #E
dI(l)
dt
X2 C5) HEAT B FUA SR i, 75 3] 2 B30 3 0 5L .
MR A /> e vk i A5 2K (5) 1y Fe /N e Al i
SR

+axP=p (5)

A CLw

a(BTB>1BTYle (6)

Hovp B oA S AR (B A B B L BD

—=P(2) 1

—P(3) 1
B—| . . %)

—P () 1
Y=(2"(2) a°(3) L))" %



513

BT LR R A B AL B R R R & TN AR AL BT 5

M AT A5 5373 J7 7 (5) B A, R b AT B e
SR A A B PO AL R, B

~ (D f( () b —ak b
x (kﬂ)—[x (HO—— e “+—= (D
a a

AiEA GMA, D EFR, 2230 GM (2, 1) # A,
[Fl B A3 M iR 2. AP ERAIT .
tF GM(1, 1) B 5 F R

2(kF1D)=A+ec *+B (10)
XF UM AR FE AT 3 SRS, 56, 5 S 36 (R AT X L XtHF GM(2, DR
HE AT R 22 50 BT IF T H S AR X 8 2208 AR SO xt ok FD=Ace *+Bee™+E (D
k2 ANEEREHITILRTEIER
Tab. 2 Proximate analysis and ultimate analysis of samples %
Tk LR/ (ad)
W 55 iy _ : JLR 5T (a
M.d Vad Nad FCu C H O N S
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Tab. 3 The parameters of gray predict model
T [ERIVE ) XA P
A B C D E X iR 22
790 C It NO 986. 208 2 —0.063 7 —924.430 1 0.011 1
760 C I NO 573.342 3 —0.097 4 —516.001 5 0.012 9
790 CH} NO, 4 818.5 0.0007 —4732.7 0.008 9
760 CH} NO, —1.2 —4 431.3 1.4 0 4509.8 0.086 8 GM(2.1)
790 “C It SO, —149.581 2 0.2939 189.892 9 0.032 0
760 C It SO, —274.653 9 0.190 8 395.536 7 0.079 6
WA H NO  —2981.6 0 3049.3 0.000 3
i 0. i NO 3794.6 0 —3714.0 0.086 7
18 28 5 F NO, 5 835.2 0 —5764.5 0.005 3
i %5 SR SO, —22.163 4 0.3750 36.925 7 0.116 1
W Oy B SO, —215.729 1 0.2210 265.098 9 0.076 5
Wik 1 m® i NO  1906.6 —0.0005 —1830.6 0.0356
M 3 m® I NO —0.004 8 1.796 2 0. 000 6 0 —1.711 0.101 0 GM(2,1)
W6 m® i NO 11 223 0 —11 144 0.015 6
Wi 1 m® B NO, 2894.9 0 —2818.0 0.0119
i 3 m® i NO, —6 739.6 0.000 3 6 826.4 0.042 1
Wi 6 m® BF NO, 5 984.3 0.0001 —5904.8 0.008 3
Wi 1 m® i SO, 11.308 8 —0.178 7 —9.3338 0.068 3
Wi 3 m® BF SO, —96.648 7 0.123 2 109. 091 3 0.107 8
g 6 m® B SO,  1156.7 —0.1 —1094.9 0.046 8
P4 KT NO 1.240 5 0.001 9 0. 000 4 —0.001 2 —1.1871  0.0059 GM(2,1)
R E S NO 1.325 6 0.000 2 —1.31838 0.002 1
WA RERT NO, 2 598.8 0.0001 —2542.2 0.002 1
P K5 NO, —2.026 9 0.010 4 0 —0.001 8 2.0895  0.009 3 GM(2,1)
W KR SO 4.959 3 4.959 3 0.888 2 0.888 2 —2.9936  0.162 1 GM(2,1)
NG SO, —155.767 7 0.095 9 168.703 6 0.030 3
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Fig. 2 Comparison of experiments and prediction data in different temperature
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Fig. 3 Comparison of experiments and prediction data in different gasification agent
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Fig. 5 Comparison of experiments and prediction data in different work conditions
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Gray prediction model of exhaust emission characteristics of

solid waste in gasification and incineration treatment
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Abstract: Due to the complexity of the production mechanism of NO, and SO, in gasification
treatment, it is difficult to predict the concentration of NO, and SO, by kinetic model. Based on gray
theory GM(1,1) and GM(2,1) model, gray prediction model is studied on the NO, and SO, emission
characteristics in gasification and incineration process. The methods of gray model are presented in
detail. The parameters of model equations were computed according to the solid waste experimental
data in different runs, including temperatures, gasification media and running conditions of
combustor. The results show that computed values are in good agreement with experimental ones,

and these gray models can preciously predict the processes of synthesis gases emission of gasification.

Key words: solid waste; gasification and incineration; NO, and SO, ; gray prediction model



