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Abstract; Comprehensive technical and economic evaluations
were performed for eight kinds of domestic sewage treatment
processes commonly used in wastewater treatment plants in
China, including conventional aeration, hydrolysis-aerobic
process, adsorption biodegradation (AB) method, anacrobic
oxic (A/0) method, (AZ/0) anaerobic-anoxic-Oxic method,
alternating type oxidation ditch, integrated oxidation ditch and
sequencing batch reactor (SBR). Three major categories of
total 13 evaluation factors, including treatment effect,
economic aspect and project implementation were analyzed
and compared through a sampling investigation. A multi-factor
evaluation system was established and the factor weights were
set. Evaluations were performed with fuzzy mathematics
method and the results were compared with those of expert
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evaluations. Research results show that A?/Q, A/O and
oxidation ditch are more applicable to the sewage treatment
plants in large or medium-sized cities, among which AZ/0 is
particularly prominent.
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*1 CODEHEFR
Tab.1 Chemical oxygen demand (COD) treatment efficiency

ﬁbﬁlﬁ Ai Sli SZi SSi S4i SSi Ssi S7i SSi SQ{ SlOi Xli
LeHBES, Ay 93 91 91 92 94 92 89 93 91 92 91.8
KA1 Az 93 94 95 92 93 94 96 95 93 91 93.6
AB As 88 87 90 91 90 91 87 91 90 86 89.1
A/O Ay 96 95 93 94 96 93 94 96 94 94 94,5
A?2/0 As 95 96 94 93 94 94 93 94 96 96 94.5
TRHREMLE As 88 87 90 91 90 91 87 91 90 86 89.1
— AR A Ag 84 86 87 85 88 89 85 86 88 86 86. 4
SBR Ag 91 92 92 91 91 89 92 93 94 93 91.8

COD b3 R4 FHME X SEMIRHE Xy
] BT AL, B2 T 8578 COD b3 | (4 2 BT
HF S E
Ky, = Xu/ X €))
KPR M FEBRILREE I ERAS, IEARS
BOR] L3 B IR PE 4 8. X F COD Hy4b H R, B
TR AR M F, B

i P FVRE DT 3648 AL BEBCRE S HOPMN R, R
3~64KUK N BOD A HHAL R TN AL R TP 43
AN SS A RIF K.

#3 HAEIZH BOD MEYRTFHETFTME

Tab.3 Impact factors of biology oxygen demand (BOD)
treatment efficiencies with different processes

B E BOD 4b 3§ %

) B METZ (Ka) FHETGG TR
Ky =X/ X —1 @ FEES 0. 998 386 —0. 001 610 0.572
¥ PR iy COD AL BRI POHATIH— L Ab 3, e KIF—FE 1008132 0.008 132 0.714
AR COD Ab X3 R EM I 2 Frs. AB 0. 986 946 —0.013 050 0. 405
A/O 1.027 729 0.027 729 1. 000
2 ENEIZH CODREHRTFNEFIEMR Az/O 1.027 729 0.027 729 1. 000
Tab. 2 Impact factors of chemical oxygen demand REEREMY 0. 998 386 —0.001 610 0. 572
(COD) treatment efficiencies with different —{EE b 0.959 193 —0. 040 810 0. 000
treatment processes SBR 0. 998 386 —0.001 610 0.572
COD Gy P =
wary R SRS now WAETBAE R, A/O F A7/O FE&TBHK
B, 1.005 0. 005 0. 667 H, R s R SE A, X 5 B RTILBI R T 288
EOR L T e Ca BGIFMOKRMEAN BRI A A, BEBRE B
A/O 1.035 0. 035 1. 000 RBRFA/OTEHA/OTH . ZBEREILBTE
o Lo 0-055 LOO g A G, — ARG T 2L SBR T2k
TEREMY 0.975 —0.025 0.333 . X o o
— LB 0.945 —0. 055 0. 000 R E T AN SR e T DAAR $8 52 PR I 82k
SR 1.005 0. 005 0.6 JI,AB T¥ BiEMES TSI BAHATE.
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Tab.4 Impact factors of total nitrogen (TN) treatment

efficiencies with different processes

*®T FRBRIZTHHSHEARTMEFIENE
Tab.7 Impact factors of cover area evaluation with
different treatment processes

pmry  WIHE THOEGE pmn pary,  LEHE GUEB g
WEBK, 0. 803 —0. 197 0. 000 LEBES 0.911 0. 089 1. 000
KRR 0. 954 —0. 046 0.375 IKFR—IT R 1.010 —0.010 0. 500
AB 0. 934 —0. 066 0.325 AB 0. 980 0. 020 0. 650
A/O 1. 094 0. 094 0.725 A/O 1. 000 0. 000 0. 550
Az/0 1. 205 0. 205 1. 000 A2/0 0. 990 0. 010 0. 600
R EMY 1. 034 0. 034 0.575 TEHIEMNY 0. 990 0. 010 0. 600
— LB 0. 984 —0. 016 0. 450 — kg 1.010 —0. 010 0. 500
SBR 0. 994 —0. 006 0. 475 SBR 1.109 —0.109 0. 000

®5 ELEITEN TP ABYEIENEFEME
Tab. 5 Impact factors of total phosphorous (TP)

treatment efficiencies with different treatment

processes
TP b33 4

BETZ e Mr%%%) H—f#a
PeEBES, 0. 800 0.796 0. 000
KRR 1. 000 0.995 0. 500
AB 0. 980 0.975 0. 450
A/O 1.130 1.124 0. 825
A2/0 1. 200 1.194 1. 000
TEREMY 1. 000 0.995 0. 500
—fE 0. 940 0.935 0. 350
SBR 0. 990 0.985 0. 475

F6 FBABEIZH SSMEJYXRTMNEFENR
Tab.6 Impact factors of suspend solid (SS) treatment

efficiencies with different treatment processes

PeEBES, 1. 040 1. 015 0. 800
KIF—ITE 1. 040 1.015 0. 800
AB 1. 000 0. 976 0. 400

A/O 1. 060 1.034 1. 000
A2/0 1. 060 1.034 1. 000
TEREMY 1. 020 0. 995 0. 600
—fE 0. 960 0. 937 0. 000
SBR 1. 020 0. 995 0. 600

2.2 ZEFEEMETF

S FABF RN T, AR T B AR Bk
5 mA G, RAROBINE T LR HFY
fHINR 7 fizs.

MFE 7 PFELE M BB AL K B Y & b T
BmE, HEB T SEHENE KRR T
K TERRKAIE AB TH.A2/0 TE.Z8
KEBT LM A/O TE.

IR R b T8 7 3, R B AL 2RS0T
43 3% 8~10. H4E3 8, SBR T ¥ K IFE T
2 ZBEAREMB TS, HAb T T % 25
HAK. XREATEHTF RS, 25 R REH
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Tab.8 Impact factors of investment evaluation with
different treatment processes

P HHE BEFA

RAETZ (K BF (K7D H—R5
PeEBE S 0.981 0. 019 0.778
IKFR—IT R 1.032 —0. 032 0.222
AB 0. 960 0. 040 1. 000
A/O 0.981 0.019 0.778
A2/0 0.981 0.019 0.778
ZEAEMY 1.032 —0. 032 0.222
— AL E 0.981 0.019 0.778
SBR 1.053 —0. 053 0. 000

R ERBIZTHETERATFMEFEMNR
Tab.9 Impact factors of operation cost evaluation with
different treatment processes

e
HETY; WRIE BRI mms
PeEBE S 1. 009 —0.009 0. 556
KIF—IFE 1. 060 —0. 060 0. 000
AB 0.968 0.032 1. 000
A/O 0. 989 0.011 0.778
A2/0 0.978 0.022 0. 889
TRREME 0.978 0. 022 0. 889
— &R L 0.978 0.022 0. 889
SBR 1.039 —0.039 0.222
BERH ZHEAMNBERERRZ —

BITRA ST M, RIRERTZHBEH
ZHEAMNBRA W RRCBERRZ—, BE 9 AT4,
BREEBR R T L OKE- IR TZ M SBR T 240, H
T iR AMEETIL. d A, TEIERE
KM, BITRAMEEASRK.

ME 10 [ LEH, BRKE- TR T LT
ZREFEMZEA K, X E N REFEMR KIS E TIRA
T B RS XML 5 Y B AR, T B TFH 9% B A B R B
WRFZHKEKE SR EKEREE UL TEK
FIRR, S XL B R BT KK R
L.
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Tab.10 Impact factors of energy consumption evaluation

with different treatment processes

WP 3E BEFETFAT

RETZ (Kg) BF (Ko H—#45
PeEBES, 1. 000 0. 000 0.714
KRR 1.053 —0.053 0. 000
AB 1. 000 0. 000 0.714
A/O 0.989 0.011 0. 857
A2/0 0.989 0.011 0. 857
TEREMY 0.979 0.021 1. 000
—fE 0.979 0.021 1. 000
SBR 1.011 —0.011 0.571

F11 FLABITEMEFTEEEITMEFITRMGR
Tab.11 Impact factors of stability evaluation with
different treatment processes

W EE e HEPPA

RAETZ (Ko B (Ko H—5
PeEBES, 1. 059 0. 059 1. 000
KRR 0. 989 —0.011 0.364
AB 0.968 —0.032 0.182
A/O 1.019 0.019 0. 636
Az/0 1.009 0. 009 0. 545
TEREMY 0.999 —0.001 0. 455
—fE 0.948 —0. 052 0. 000
SBR 1.009 0. 009 0. 545

TEX T HEERN S B m T 2 RE .
B RTREFLZFEHER. 8 EEREE, Hxt
TZRVFREERE, BRBRE, R TRRERR
& ANE 12 A DIFEH: KU EABRT L HE
ISR I, 3t 2 HLAR R S A 4F 55 T SBR
T4.A/O T2 BEKPERER ; 1ok, TEBRS
TZABKEEREER, BAVESERSTE
FE R T RRAE KRS KA FE B 5.

R AE A 5 e IR 5 K A B A s R —, 90
FEREMBTEIRELERSTEMAENA, £
BERE MBS NEFEGRE RSG5 A E.
ME BALEHR . XBEREUBTLEBRERS;
XIS, SBR T2 F BEERRE, HEBH R
PRI M.
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F12 FHABTZHBREXHATEETEGEFEGR
Tab.12 Impact

evaluation with different treatment processes

factors of self-control feasibility

SETH ) .

warz N e, B
PeEBE S 0.974 —0.026 0. 000
IKFR—IT R 1.014 0.014 0.571
AB 0.994 —0. 006 0. 286
A/O 1.014 0.014 0.571
A2/0 0.984 —0.016 0.143
ZEAEMY 0.994 —0. 006 0. 286
— AL E 1,044 0. 044 1. 000
SBR 0.984 —0.016 0.143

*13 FABTZHWEEETMEFEMRR
Tab.13 Impact factors of repair difficulty evaluation

with different treatment processes

HPHHE B

ABTZ (Kaz) M E T (K2 H—#4
PeEBE S 1.026 0. 026 0. 800
IKFR—IT 0. 984 —0. 016 0. 000
AB 0. 984 —0. 016 0. 000
A/O 1.026 0. 026 0. 800
A2/0 1.021 0.021 0. 700
ZEAEMY 1.036 0. 036 1. 000
— &R L 0. 995 —0. 005 0. 200
SBR 0. 984 —0. 016 0. 000

LSRR, B ABIE T LR 5 E "I HR L,
HAb T AR A E SBCREA MR, AB ¥ i TH
BUSmXEER], B 5= A RS BERLE  KRERS
BRI EH A BBR™ B, FERERSAL
B, AN AT, EA S I KT R .

R ZFRBIEWHIRGRIENEFIEMM R
Tab.14 Impact factors of secondary pollution evaluation

with different treatment processes

HPME —RIBH

RETZ (K> WHEFKL TR
PEBE 1.013 0.013 1. 000
KIF—IFE 1.013 0.013 1. 000
AB 0.910 —0. 090 0. 000
A/O 1.013 0.013 1. 000
A2/0 1.013 0.013 1. 000
TEHIEMNY 1.013 0.013 1. 000
—ELE ALY 1.013 0.013 1. 000
SBR 1.013 0.013 1. 000
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Tab.15 Comprehensive evaluation results

BT wj H; A Ay As A As As Aq As

Xi 0.078 0. 898 0. 667 0. 889 0.333 1. 000 1. 000 0. 333 0. 000 0. 667
X 0. 067 0.913 0.572 0.714 0. 405 1. 000 1. 000 0. 572 0. 000 0.572
X3 0.075 0. 902 0. 000 0. 375 0.325 0.725 1. 000 0. 575 0. 450 0.475
X, 0.073 0. 905 0. 000 0. 500 0. 450 0. 825 1. 000 0. 500 0. 350 0.475
Xs 0. 064 0.916 0. 800 0. 800 0. 400 1. 000 1. 000 0. 600 0. 000 0. 600
X 0. 060 0.921 1. 000 0. 500 0. 650 0. 550 0. 600 0. 600 0. 500 0. 000
Xy 0.091 0. 882 0.778 0.222 1. 000 0.778 0.778 0.222 0.778 0. 000
Xs 0.075 0. 902 0. 556 0. 000 1. 000 0.778 0. 839 0. 839 0. 889 0.222
Xy 0. 056 0. 927 0.714 0. 000 0.714 0. 857 0. 857 1. 000 1. 000 0.571
X1o 0. 086 0. 888 1. 000 0. 364 0.182 0.636 0. 545 0. 455 0. 000 0. 545
Xn 0.091 0. 881 0. 800 0. 000 0. 000 0. 800 0. 700 1. 000 0. 200 0. 000
X1z 0.128 0. 834 0. 000 0.571 0. 286 0.571 0.143 0. 286 1. 000 0.143
X3 0. 049 0. 935 1. 000 1. 000 0. 000 1. 000 1. 000 1. 000 1. 000 1. 000
Mg 1 11.704 0. 608 0. 359 0. 357 0.878 0. 898 0. 657 0. 429 0.298
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