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APPLICATION OF MATTER ELEMENT ANALYSIS MODEL TO ASSESSMENT OF
DOMESTIC SOLID WASTE SEPARATED COLLECTION

Chen Haibin Zhou Jingcheng Zhang Haolan Yang Yu
( Department of Environmental Engineering School of Environmental Science & Technology

Huazhong University of Science and Technology Wuhan 430074 China)

Abstract: Domestic solid waste ( DSW) separated collection is an essential part to fulfill the need of harmlessness reduction and
recovery of MSW. Furthermore the evaluation of municipal solid waste separated collection projects is an effective method to realize
the integrated waste management. Taking the project of waste separated collection for residential areas in Kunming for example five
alternatives for designing the MSW separated collection were launched. Based on the results of questionnaire surveys and analytic
hierarchy process ( AHP) the matter element analysis ( MEA) model was established as well. Thus take the realistic status into
consideration the optimal waste seperated alternatives is with two categories of kitchen waste and other waste.

Keywords: domestic solid waste; separated collection; matter element analysis; scheme evaluation

34

“ ”

1120
° N C X



122 2013 10 31 5
N CX R. N 1
( ) pla, o) = |x, - (a, +0b,) |- 7( b, - a,)
C ( C] CZ Cn) 2
(XI Xz X") n R (6)
ov ¢ X O p(x; xﬂ')
- E C, ng 1 SJ( X xpi) —p( X; xﬂ)
O : 0 (1) K;( xl) =0 p( X; xpi) _p( X; xﬁ) #0 (7)
0 0 0
U C, XHD 0 p( x, xji) -1
1.2 - p(x x/)[) - p(x x/z) =0
N; j j=12 - m Ki( %)
Cl N; ( ) ’p( X; xpi) in
X,=a; b,y i=12 = n c, pla; x;) Xooo oo
N, 1.5
C. R 2122 c, c, -
¢ J
C, AL A, A,
v ¢ X[
5 6 Xp K(P) =3 AK 8
Rj = (X} Ci X]) = 0 2 20 (2) .f( ) - ~, i j( xi) ( )
D : . l:l i
Cn an ; [{]( P) P j
P RP o
K X Ko N K(P) = max X,(p) K(p) = K(p) (9)
Cl CZ . Cn, XanXpn P °
[P Cl Xpl D EP Cl ﬁpl bp|> l:l 2. 1
a o o O
R =(PGx) =0 @ Moo & @bep
' B I
a g g 0
D Cn Xpn D |:| Cn {lpn bpn >|:|
(3 °
1.3
P, Uy Uy
v, c, C, C, ° 2 \3 4
Ry:
P € v L.
0 0 1
o & n»g
Ry, = (P, C;v) = 5 . - 0 (4) Table 1 Separated domestic waste collection alternatives
U ' 0 of residential areas in Kunmming
D Cn Un |:|
1.4 Sl 2
) S, 2
P( x;, &) = X, — 7( a; + b,,) - bji ,1) S, 3
S, 4
(5)

Ss




2013 10 31 5 123
A > o 3)
o 4)
1)
) 2)
. . 5) .
2.2
:3) (B)) .
\ (B,) (Bs) . (B,) -
(Bs) (Be) - (B,) .
o (Bs) (B,)
5 1) (By) 10 o
. 2) .
ATERIR A R R
IR R (0)
AT, ZVHAM,) BRRERE(,)
fEREE || S| (A || B BAT B | | BLISHHE | | AAAG
Soys || B e | mze | | mE || oma | | BB | |G | |REsR| | R
BB, : (B, (8) (B9 (8, (8,) ; FE(B,) BE(B,,)
1
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Table 2 Evaluation index weight of separated DSW collection project
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Table 3 Evaluation grades for DSW separated collection

(Bs) (Bs)
() (B,) (B) (BJ) ' ’ ) (By) () (Bu)
I 20 ~24 20 ~26 30 ~36 25 ~30 30~36.5 35~43.5 20-~26 29 ~36.5 30 ~35 29 ~36.5
] 15 ~20 15 ~20 20 ~30 17 ~25 20 ~30 22 ~35 15 ~20 19 ~29 20 ~30 19 ~29
I 10 ~15 9 ~15 10 ~20 10 ~17 10 ~20 10 ~22 10 ~15 9~19 10 ~20 9~19
\i 4.5~10  3.5-~9 4~10 5~10 4~10 4~10  3.5~10  3.5~9 3.5~10 3.5~9
4
Table 4 Index values of evaluation on each alternatives of separated DSW collection
(Bs) (Bs)
B B B B B B
(B) (B,) (B;) (B,) (B;) (By) (By) (By)
S 23.8 18.5 35 17.6 27.3 24.1 18.5 36 27 36
S2 4.8 3.8 25 6 36.4 43.3 3.8 28 34.6 28
S3 23.8 25.9 20 17.6 18.2 16.3 25.9 20 19.2 20
S4 23.8 25.9 15 29.4 13.6 12.2 25.9 12 15.4 12
S5 23.8 25.9 5 29.4 4.5 4.1 25.9 4 3.8 4
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Table 5 The correlated function values of indexes corresponding to different grades of the alternatives
B, B, B, B, Bs B B, By By By
S, 1 0. 050 -0. 167 0.167 -0.374 -0.227 -0.360 -0.167 0. 067 -0.273 0. 067
I -0.950 0.300 -0.833 0.075 0.270 0. 161 0.300 -0.933 0.300 -0.933
1 -0.978 -0.318 -0.937 -0. 046 -0.442 -0.098 -0.318 -0.971 -0.467 -0.971
v -0.986 -0.559 -0.961 -0.380 -0.653 -0.421 -0.559 -0.981 -0.680 -0.981
S, I -0.981 -0.981 -0.312 -0.950 0.015 0.012 -0.981 -0. 105 0.080 -0.105
I -0.971 -0.974 0. 500 -0.917 -0.985 -0.976 -0.974 0. 100 -0.920 0. 100
| -0.945 -0.945 -0.312 -0. 800 -0.99% -0.991 -0.945 -0.514 -0.973 -0.514
v 0. 055 0. 055 -0.577 0.200 -0.996 -0.99% 0. 055 -0.691 -0.984 -0.691
Ss I 0. 050 0.017 -0.385 -0.374 -0.454 -0.603 0.017 -0.353 -0.408 -0.353
I -0.950 -0.983 -0. 006 0.075 -0.112 -0.317 -0.983 0. 100 —-0.484 0. 100
I -0.978 -0.991 0.010 —-0. 046 0. 100 0. 475 -0.991 -0.057 0.080 -0.057
v -0.986 -0.994 -0.385 —-0.380 -0. 366 -0.339 -0.994  -0.400 -0.369 -0.400
Sy I 0. 050 0.017 -0.577 0. 120 -0.631 -0.735 0.017 -0. 667 -0.533 -0.667
I -0.950 -0.983 -0.312 -0. 880 -0.400 -0.544 -0.983  -0.307 -0.279 -0.307
m -0.978 -0.991 0. 500 -0.954 0. 360 0.183 -0.991 0. 300 0. 460 0. 300
1% -0.986 -0.994 -0.312 -0.970 -0.273 -0.212 -0.994 -0.261 -0.312 -0.261
Ss 1 0. 050 0.017 -0.961 0. 120 -0.981 -0.997 0.017 -0.980 -0.988 -0.980
I -0.950 -0.983 -0.938 -0. 880 -0.968 -0.9%4 -0.983  -0.968 -0.982 -0.968
il| -0.978 -0.991 -0.833 -0.954 -0.917 -0.983 -0.991 -0.909 -0.954 -0.909
v -0.986 —-0.99%4 0. 167 -0.970 0.083 0.017 -0.994 0.091 0. 046 0.091
6
Table 6 The overall correlation and the final evaluation
grades for selected alternatives
Kl(x) Kz(x) K;(x) K4(’C)
S -0.102 -0.285 -0.584 -0.734 I
S, ~0.499  -0.556 -0.767 -0.375 N o S, S,
S3 -0.254 -0.372 -0.312 —-0.588 I S5 Ss
Sy -0.312 -0.618 -0. 256 -0. 605 I}
Ss -0.501 -0.958 -0.942 —-0.408 v N
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