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Tab. 1 Changes of DO and ORP in different unit effluent

DO/mg + L™ ORP/mv

Ttems T. aestivum L. perenne T. aestivum. L. perenne

Winter Spring Winter Spring Winter Spring Winter Spring

Influent 0. 47 0.31 0.63 0. 35 —186. 2 —240.0 —169. 4 —218.6
Effluent of 0. ImHD 0. 88 0.13 1. 82 0.70 —162.8 —287.1 —103.7 —149. 3
Effluent of 0. 3mHD 0. 56 0.17 1. 56 0. 34 —229.8 —289. 4 —165. 4 —230. 4
Effluent of 0. ImHF 1. 68 1.12 2. 66 2.10 —118.8 —138. 4 —98.9 —97.5
Effluent of 0. 3mHF 0.67 0. 25 1. 58 0.56 —231.6 —299.7 —161.0 —214.8
Effluent of 0. ImVF 1. 04 0. 54 2.27 1. 57 —180.0 —156. 5 —114.9 —126.8
Effluent of 0. 3mVF 0. 82 0. 24 1. 80 0. 60 —187.0 —282.7 —116. 6 —186. 8
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A /NF TR A R L AE A R W 22 COD ik K vk BE AR A an 1] 3BT 4 o,
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—a— Effluent of 0.1mVF —X—Effluent of 0.3mVF —a— Effluent of 0.1mVF —X—Effluent of 0.3mVF
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Fig. 3 COD variation of the two series in winter Fig.4 COD variation of the two series in spring

HITE 3 A 4 AT, MR A /NI AR 0.1 m RAH KK EE/NT 100 mg/L. Fivi B & RE0) L &
FHH IS H COD HK Kk EZ/NF 100 mg/LAHAZEES 39 d 5 F RS 45k 580 COD H K ik
JE KT 100 mg/L.

LA IEAE YR COD ZBRAYFZM M 5 . 42 0. 1 m R & /N2 FR 22 B il %) COD iy 2 B 26 4
WK 33. 3% 1 53. 5% (P=0.032<C0. 05),0.3 m & 5435 33. 0% F1 52. 2% (P=0.053>>0.05) ; &
Z 0.1 m R P&/ NFEFBEER COD B2 BRARS9H 39. 8% F1 39. 7% (P=0.995>>0.05),0.3 m
515390k 40. 6 %6 F1 54. 7% (P=0. 011<20. 05). LA E&5 UM .42 0. 1 m fIFHZ 0. 3 m i H 4 /)
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LRI E 2R (P=0.500,P=0.111>>0. 05) ; M B B0}, 0. 1 m RFIA 0. 3 m RINTELFMAEE
X COD BRI R EZEF(P=0.111,P=0. 700>>0. 05). 3X — &% F {5 W1 - 75 4H [5) 4 9 F0AH [ K 3 19
O T AR X COD LBRTC W EH . 3R 1 A, &/ NE MR ER L&A eHr DO W
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Fig. 5 NH; -N variation of the two series in winter Fig. 6 NH; -N variation of the two series in spring

MNIELS FHEL 6 FTHL R A /NZZ ] & ZE N2 R 90 NH, -N Kk B 4%, 422 0. 1 m A LR
Hu NH-N B KCE8 BN 48. 1 mg/L, 22 0. 1 m B i NH, -N HKE M EE N 27. 3 mg/ L. Fivil A 27
B, 2625 0. 1 m B NH, -N H KR EZ/NF 30 mg/ LK T<<10 CEHH KHE R 29. 8 mg/L),
5K e @A KW EE T . A dr R B — 7 TR BN R AR BE T [ (T<<5°C) AL T 0 1 S A il
HAEAE AR 55 . B R B BR B TR s 59— J7 i 7K COD ¥ B8 45 5 AN R T 1k 18116 1 19 & 48t 5 3
TRARERNTHE;HFZ 0.1 m ATiE#M NH, -N H K E3#5/0F 25 me/L.

SRR B AR NH -N LBRISEmM 5 422 0. 1 m RI| i & /N3 FI B 22 BB s 4) NH, -N i %
MRk 11.3% 1 29.4% (P=0.104>>0.05),0.3 m Z %4> 5~ 16.8% F1 28.2% (P =0. 134>
0.05) ;52 0. 1 m &5 & /NG FBEZ X NH-N (5 B2 518 47. 5% F1 62. 1% (P=0.039<<
0.05),0.3m ZA4F5H 9. 0% F133. 3% (P=0.000<0.05). LA F&EHUEH 472 0.1 m f10. 3 m {EHs
AN IR RN NHY -N LR R E 25, M A% 0.1 m Fl 0.3 m i H b 4 /)N 22 Fi 2R 22 51 %
NH, -N EBRFE7E B % 22 5. h T FARIRT . AE Y WCE FJLF 455 0k NHY -N 2R AE Y
VERI 25 B » 4 2 N L0 3 P AR AR X 58 /2 18 DO RE 8 el i A Sy IR 64T 5 36 2% Hy 7K i 1 T g 9 3 P4 758
DO ¥ B R B, FF H 5 375004 W i P 185 5 3 FE 108 M P 3R B SRR 43 DO, 2 80 DO e B B B AL T 4 2,
LB s P 1 DO S5 4 P AR 2R 006 SO b 78 o TR U0 0 S0 R g iR 1) B 27 BN NHL N 2GR 0ER AH X 4
TANE.

FEZE M NH -N LBRA I 5 A/ NER 0.1 m RIVELFEMEF RN NH -N 1 LR
BEZER(P=0.000<0.05),0.3 m RINELFEMAEEX NH, -N 1§ LB LB E 25 (P=0.058>
0.05) ; FAf BB E N ,0. 1 m RINFELZEME TN NH, -N 1 EBAH 3% 2% % (P=0.001<0.05),0. 3
m RYVELTERMFERX NH, -N [ LB #F 257 (P=0.424>>0.05), DL 45 5 150 B« 2 4% b5 7] — 4l
YIEE, Z 45 XS 0. 1 m R 5] NH, -N 09 L BrA 535 52 0. il A /R O AR IR IE 5 U8R AR T 10 “C3g
M B AT 5 °C L AR AR e AR5 1R SRR B 4R A9 0. 1 m A T i M AR R ) 55, Z IR R
FHXT AR 4 28 KK IR AR T 5 °C L L A A F 32 BIAR KAl 2 384 =0 NHL -N i LB 0 3%
RTHEZE.
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TR AR Fr A /INFE TN P 2 R b Bl 1) 7 2 K BE AN & 7 L& 8 s

M7 R 8 HRT L B A /N 2 B A 2 FAR 2R SR K Mk BE X . IR DA A R A& LR 2
0.1 m RH ANTLIRH TP H/KHKEZ/NT 3.0 mg/L B Z= 550K 5 K v B2 2 8 T 2 2 s T kK,
55 COD I NH, -N {1425 £k A 7] 33t 2 PR il B T B S50 b, P 38 00 2 0 1 0 1 1 L 285 K s AL ARk R 7K
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Fig. 7 TP variation of the two series in winter Fig. 8 TP variation of the two series in spring

BRARIE AN TP RBREIFE W 5 .42 0.1 m @i P &/ NF B E TN TP (1) LBRE 50N
14. 7% 32. 7% (P=0. 181>>0. 05),0. 3 m {@ #4535~ 7. 206 1 42. 1% (P=0. 000<0. 05) ; F %% 0. 1
m R &/ NZE TR B R G % TP Y 2 B3 43 5 25. 8% Hl 37. 926 (P=0.150>>0. 05)0. 3 m & 4
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and Lolium perenne L. as cultivated plant in hydroponic
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Abstract: The winter wheat (Triticum aestivum L.) and the lawn plant (Lolium perenne L.) were used as cultivated

plants in hydroponic ditch and hybrid constructed wetland for enhancing the removal of pollutants (F#% 735 ®)
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Pricing of real estates based on VIKOR algorithm

LIU Hong-yan, KONG Feng

(Department of Economics and Management, North China Electric Power University, Baoding 071003, China)

Abstract; While modifying the factors of a piece of real estate relative to others, most evaluation methods do not take into
consideration the regret of individual factors. VIKOR method is an evaluation method that gives compromise solutions for
alternatives containing contradictory factors in different units. It can maximize the utility of all the factors and minimize
the regret of individual factors, as is most appropriate for the evaluation of real estates. A pricing model based on VIKOR
method is proposed in the paper and a numerical example is given to show the effectiveness of the method.
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(E4% 719 ) in the municipal wastwater in a pilot study. These ecological wastewater treatment system were loca-
ted in a wastewater treatment plant in Xi'an, China, and the effluent from the primary clarifier in the wastwater treatment
plant was intermittently conducted to the experimental systems. The depth of the water in hydroponic ditch and substrate
of the horizontal and vertical constructed wetland were 0. 1 m and 0. 3 m. respectively. The growth status of the two cul-
tivated plants and their effects on the purification of the water quality during winter and spring were also brought into
comparison. The results showed that L. perenne grew and developed much better than T. aestivum. Significant tillers of
L. perenne and insignificant tillers of T. aestivum were both observed during the winter. The concentrations of COD,
NH, -N and TP in the effluent from L. perenne systems with the depth of 0.1 m in winter before freezing were lower
than the 2nd class standard as specified in the Chinese Integrated Wastewater Discharge Standard, while only the concen-
tration of COD in the effluent from T. aestivum systems with the depth of 0. 1 m in spring were below 100 mg/L.. There-
fore, L. perenne is a plant suitable for the constructed wetland, especially in winter in cold regions.

Key words: waste water treatment ; constructed wetland ; Triticum aestivum L. ; Lolium perenne L.

Biography: REN Yong-xiang,Ph. D. , Professor, Xi'an 710055, P, R, China, Tel: 0086-29-82202871, E-mail: ryx@ xauat. edu. cn





