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Characteristics of non-point source pollution emission of rice-crayfish rotation system and
its emergy analysis”

Tao Ling, Peng Liang, Dai Lili, Yang Zhen, Chen Siyuan, Ke Yi & Li Gu™
( Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, P.R.China)

Abstract: Rice-crayfish rotation system is expanding rapidly and becomes the most widely applied crayfish culture modes in the
Jianghan Plain, China. However, the wastewater of these operations is directly discharged into the surrounding water system, and
the environmental pollution caused by the crayfish culture in the paddy fields is normally neglected and has not been included in the
regulatory system of aquaculture regulations. In order to explore the impact of non—point source pollution emission from the rice-
crayfish rotation mode on water environment and evaluate rationally its environmental sustainability, the concentrations of total ni-
trogen, total phosphorus, chemical oxygen demand and ammonia nitrogen in the drainage from the paddy fields after the harvest of
crayfish in the Jianghan Plain were monitored. The results showed that the ranges of concentrations of total nitrogen, total phosphor-
us, chemical oxygen demand and ammonia nitrogen in the effluent were 0.53-5.36, 0.12-0.70, 6.60-78.39 and 0.34-1.75 mg/
L, respectively, and the average concentrations of total nitrogen, total phosphorus and chemical oxygen demand all have exceeded
the class III water quality standard in the environmental quality standards for surface water (GB 3838-2002). According to the e-
quivalent standard analysis, total nitrogen was the primary pollutant to the environment which showed the highest equivalent stand-
ard load ratio. The amounts of discharge of total nitrogen, total phosphorus, chemical oxygen demand and ammonia nitrogen per ton
crayfish were 2.994, 0.458, 35.132 and 1.405 kg/t, respectively. The emergy analysis with the integration of environmental pollu-

tion showed that the renewable fraction and emergy sustainability index of rice-crayfish rotation system was higher than the rice
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monoculture system and environmental loading ratio was lower. The results indicated that the non-point source pollution discharge
rates of rice-crayfish system were relatively low and rice-crayfish rotation system was more sustainable, as indicated by lower envi-
ronmental pressure and higher emergy sustainability index. Nevertheless, it is urgent to incorporate wastewater discharged from rice-
crayfish farming into the supervision system of aquaculture wastewater discharge regulations and formulate environmental pollution
risk control policies to ensure the sustainable development of the rice-crayfish integrated system. The results provided basic data for
the further accounting of the pollution contributions of rice-crayfish farming and basis for the non-point source pollution prevention
and control, and the sustainable development of rice-crayfish rotation farming.

Keywords: Rice-crayfish rotation system; mnon-point pollution; emergy analysis; equal standard pollution; pollution
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Fig.1 Distribution of sampling sites
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Tab.1 Survey of the rice-crayfish rotation mode
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A -

ELR= (Ly+Fy+P)/(Ly+Fy) (7)
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2.1 IhRERFRFEHE A E K H TN TP, COD #1 NH,-N K&

HZB/NERFEAWGR G oK REFERT I/ e SFFR A HE R 7K TN W BE QLR 0.53~5.36 me/L, F-H41E
9 2.03 mg/L, ik 1.84 mg/L, i/ ME IV T X, e AE H LAV VLT ; TP VS FE Dl 0.12~0.70
mg/ L, F3{H A 0.24 mg/L, 750 0.21 mg/L, 5He/IME H IAEUEHITT , S R R IAEVP T X ; COD e B 1l
4 6.60~78.39 mg/L, V- N 25.91 mg/L, iy 23.35 mg/L, I/ ME H AR 42, B oRAE 1 AR TS UL
T3 NH,-N ¥Rl 0.34~ 1.75 mg/L, S48 0.76 me/L, "h 1% 0.62 mg/L, fie/IME Hh BUAEUEHI T,
RN Z . BERUL, TLDOP RS URGE AR /N IR MR 55 58 HE Y FE K v TN TP i1 COD P33k i
i (M FOKFREE R AR (GB 3838—2002) ™ T 2 /K T o, NH,-N ¢ J& 125 F 11 257K B b o ( NH,,-N
W <0.5 mg/L) o #25 RAF s HEIUR A M BE R IR FR AR UL, RIE QR K T PE TR AR HE I EE SR ) (SC/T 9101 —
2007) "7 TN —Z43iAbRRIAF 86.11% , —ZLikR 3Rk 97.22% , TP — ik brRILF] 97.22% , —Ghikbr ik
100% 5 4 i 2K 158 Bl ARifE) (GB 3838—2002) T2 /K Fikmiifl, TN kAR RALLF 8.33% , TP iktraR
50.00% ,COD iAFRZIAF) 38.89% ,NH,-N iAHR4H 80.56% (3 2) o TERAEMAF L (X 17) H, W VLT
IR A VERRL /N IR ST HERRR /K Hr TN . COD 1 NH,-N Ve BES 25, TP ¥k BE AR F U075 X, Ab T 45 i 7K 5
(E2),

R 2 /N JE SRS IR FEHER R /K h TN TP COD FI NH;-N ¥ &
Tab.2 Concentrations of TN TP ,COD and NH,-N in the discharge water from crayfish culture paddy field

e . o, WEFRBEOKHE WIEFRAKEE - WA
L I S Y s s e P e
(me/1) (me/1) (me/1)
TN 0.53~5.36 2.03 1.84 <3.0 86.11 <5.0 97.22 <1.0 8.33
TP 0.12~0.70 0.24 0.21 <0.5 97.22 <1.0 100 <0.2 50.00
COD 6.60~78.39 2591 23.35 - — — - <20.0 38.89
NH;-N  0.34~1.75 0.76 0.62 — - - - <1.0 80.56

2.2 MRS EAHESIEM
FRMRES IS 1 AR FTCHE R R Kt -5 A I S S RO 5 e P SR L 3, 750
W RERRHER AT AR IR R TNSTP >COD>NH,-N | 256575 Y2 6 faf 1 2051~ 38.08% ,24.02% ,22.69% #1 15.21% ,
ANl () R A 22501, Frh B T U T X B4 TP S5 FR S i i, A X0 TN B 8505 AT e o IX R
AT P B MR RK I 25544 TN, S0 TP A COD, TN S5 Bl 5 4
R 3 AR AR Y AT B ds Ye T LE
Tab.3 Equal standard pollution load and load ratio

H(i, Hoki BRI S/ m’ TG /%
1) m’ TN TP CoD NH;-N &it TN TP COD NH;-N

eI T 5000 8508 5050 4253 3251 21061 40.40 23.98 20.19 15.43

NER 4550 8707 4233 6499 3165 22604 38.52 18.73 28.75 14.00
VLR 4500 6215 3907 5262 3299 18683 33.27 20.91 28.16 17.66
I PH X 4000 7786 4473 1000 3798 17056 45.65 26.22 5.86 22.27
WX 4900 10128 10748 8711 2915 32503 31.16 33.07 26.80 8.97

WYL 4400 13200 7106 8819 4323 33449 39.46 21.25 26.37 12.92
1y 4558 54544 35516 34544 20750 145354 38.08 24.02 22.69 15.21
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Fig.2 The concentrations of TN TP ,COD and NH;-N in the discharge water from

different counties ( significant differences were marked with different letters above the column)
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Tab.4 Pollutant discharge rate of the FEAFAE AR rh, AR /N e 0F 5% 58 HE R K o
rice-crayfish rotation mode TN TP ,COD FiI NH;-N fR0 4A2E 7K e JE FIHE K e L
o o Con Ny TR VAT BT 0 ARG A B 18 7

1492 kg/hm* ,F-HJHE/K i hy 4558 m’/hm” , 4R 45 HEVS
HEK e B/ (mg/L) 2.03 024 2591 0.76 REOTH A, 155 TN, TP, COD Fl NH,-N 9 4.4
PN PE R HES B R (ke/t)  2.994 0.458 35.132 1.405 PR RO 2.994,0.458,35.132 Al 1.405
ﬁPA{jﬁﬁ:{ﬁIﬁﬁi%ﬁ/(kg/}lmz) 4.46 0.68 52.42 2.10 kg/t( #* 4), alLUE W, /NBERFEFE HEL R K H COD
BIHETS R B, HK O TN R NH,-N, TP (9 4TS &R
Bl HEVS RECHUAT AT ik — 25 A6 58 DX SR MR e A A T U V5 % HE o R T AR U o R MR 1 A
H/NRERFEFHER K T TN TP ,COD 1 NH,-N {54457 [ BLHE R 8053 501 hy 4.46.,0.68 .52.42 Fi1 2.10 kg/
hm® o 1 TFASBIFSE R X R AR VA 2/ R AR 301 10 A 10 S B OB A T W, B R 257 i F g 4%
R IR AR R AR B rh TN 0 TP HECR A0S B2 Ra 0 T 2R A Y B AR IE A5 Hh 09 /N R R 5
B B B2 7K A7 T AR HE R B0 B R A 0 HE i R B, A 3875 IR AR MR A /A8 20 TN TP Al NH,-N i) J& 47 1T
VRIS YRR R 16.31 1,19 1 4.22 ke/hm® 55 ¢ 4 A H T VR TS YRR BT ) b il st 34 4%
A DX Aol Py B A ABE X R 22 e VA RN Vil 8 VAR 2 A B T R U I 80 R A7 0T LU AT 8, MR A AR A
A TN HEHCGREAR T R e AR RS 22 30 YRR, & T 2Rt =, 1 TP A1 NH,-N i) 57 T AR HE R R
¥ THE 3B (RS),
2.4 ETHRESEMEETM
241 BERNG@E N TLICF IR AR AR MER M REE s R L35 6, %5 TR (E £ A il e
REME TR F o PRI ECH A BEUR AT 432 P 43« A5 b 18R B8 IR R SE A AR BEUR, pl S0 TR TS

VIR He)E/ (mg/L) 1.05 0.09 14.41 0.30
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DA™ A B S RE(EL A5 1 5 IR R B
M 6 FTLUE , FdF 48 MR A X i BR (B B A Tab.5 Comparison of pollutant discharge

F2.15%10" sej/ (hm*-a) , B TEAZEFRGHIRAY 9.97% rate per hectare
10™ Sfij/(hm ‘a)‘yiﬁxiﬁﬁlﬁz%*ﬁ%%f/ﬂiﬁi%ﬁﬁﬂ . R A Rl s
TAERR A K ) R R SR R BT R R
MBEA B BT IRES H R, AR Hi R B B AR A e .
{Eéj\%ljy‘j 175><10'5]:[] 4.18)(10]5 sej/(hmz'a) ,éj\%lj TN/(kg/hmz) 16.31 16.59 19.52 11.84

2 N S Y TP/ (kg/hm”) 1.19 0.36 0.83 0.51

& BAIE) 17.51% A46% , L

i REMEAEA SR 17.51% A1 19.46% , Horp fE ML) 7K COD/ ( kg/hm? - - - -

AEAE AT SR IR P T o LE B, 200 5 B BEATE Ny Ny (kgbm?) 422 171 120 2.1
Y 13.04% F1 17.38% o T REAFFEAE R /N
WRSFRFE I AFE T 22 () E R K BT R, (o A MR e AR AR =1
2 iy T R VR A S TR AR RIS VR A I S SRR IR BE(E R 1.71x10" sej/ (hm’ -a) | ifij 5t
ZAEiiat Ry 8.02x10" sej/ (hm®-a) , 4351 i S BE(EFE A 80.40% 1 79.63% , ¥4I T 0.91x10'° sej/ (hm’-a) , 3
HH P PR 5 34 R AR GE MR S IR, FLAR AR /R U T 208 2 W AR AR R 5. % T 3R B 11
BRI, B T VR TS Y ) R 475 YL RE A, 2 %K 72 JR 38 R R R L T3 e RE (B G R ™ 3 H e
H P 2 RO T VTS e P HE BB B B A7 HH 40 Ry 3.74% 107 1 4.81%10" sej/ (hm® -a) , FLRFUR A VR
W B B R o
242 RAETFM AR AN RRIEIEINTEAREE R (R T) BoR , WS RIS Y 0™ ST TLDOF R RS AR 5
VERE X BRI 4T BT A5 00 7T T B IR A (5 Ll 51.53% , i T2 faeal iy 41.89% , W RFUR A /R A % /]
TR IR A RCR T = . R AR VR A REAE 7= 11 St i T PR At =l SR ARG IR AR VR B 1 2k PO
Wi, FEMRRE YRR DY PREE 0 B RN T B0 Z A A, T R (E P Hr 24 450 T E Ze A o, 3R R MR A A A6
ST B R U PR BT 7 A (0 R BRI, A S R TR R R B T
3 itit
3.1 IR R IRSR K HERUS R YRR E

VT AT IR R A VRS /N R SR IR 3R 5 HETR A B /K R TN TP Al COD SF- ¥4 B 43 51 >4 2.21,0.50 A1 59.0
mg/L7  AHFFE Hp 2 B HEZK TN TP .COD 1 NH,-N i 5 SEA5(E 43314 2.03,0.24 ,25.91 1 0.76 mg/L,
G 3 YU L 5 12 R 5, P TN AT TP e 0 J2 K 9 97 B K HE B EER ) (SC/T 9101—2007 ) 2
— SRR , LA TR A R 37 58 R A ) HE RO B, 59 5 39 R e RS A o 3R
TG RB/NAE IS . (AHEK T TN TP F1 COD 73k J3 35 &5 - (b 22 /K 3585 T i Am i) (GB 3838 —
2002) T 2K/K BRI M Ay f2 R PR A T 2R L X3 R R /I s 4 PP BRI, T B HE AT BB 0 R
RI7K Z , AT RESSHE N 0 KA & B IR A RS, o S A, DR DR D 42 8, A 55 S R RES A58 HIE /K Ve JE 3R A7
LA, 504 4 M 6 2 W HERK o TN TP i NH,-N (3 BE (8.20 ,0.36,0.49 me/L) A EL , /N R IR 355
HERCH B /K i TN T TP v 8 35 TR AIG , NH,-N ) HE v J3 w6 55, 2 BH /N T K 75 8 /K HE I 1) 85 3% o o 67
HN,

AR TS YL U LEFR PR BEAE7E RIS BT AS [R5 e 06t 52 AN K 4TS G A ARG SR B . ARBIT 9T bR FH S5 b
15 YL U AT G SRR /NI R A HER R K ) E 5 Yo TN, Hok ol TP A COD 3 5/ g iR 3327 it
TR A B R ZEAE AR B R D A5 A T K b BRI R T A M B T, DL ROK AR AT A i i S A AL
A3t T 7K R COD e B T A A 7 S PRl 26 o
3.2 B IEEXHES B

Tyt IR s TS e AT TR, A TR B 55 Y e Z R OG R, AR AR s ilE g, — H
TSR S KPR IR A HETS 2R B B AR A M B R N A R R B TS Y B A Y 4 R R
W, DI S M R4 77 M 2 JR RS 0 7= M B3R A 5T, o ¥l 7= M 9 7T R 22 % e RN K Sk R BE AR o 7= 1 E K
S KSR S Y HE R R I R T R B R TR TR AT BB T R S o S
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6 AL E IR Y RE(E AT

Tab.6 Emergy analysis with the integration of environmental pollution

¥ *ey SR i CEIRE g se (et ea) R AL/ %
TS el e e/
BER RAT ARy MR RIF ORBR RE
A Hb R BT FARBEIR (Ly )
1 KFARE 1.65x10"  1.65x10 ]  1.00 1.00 1.65x10"  1.65x10" 0.17  0.08
2 KB 1.67x10"  1.67x10'° ] 1.00 8.00x10*> 1.34x10" 1.34x10" 0.13  0.06
3 MKk RE 5.94x10°  594x10 J  1.00 7.00x10° 4.16x10™ 4.16x10'* 4.17 1.93
4 HEWEAK (7K ) 2.00x10"° 5.75x10'° J  1.00 6.50x10* 1.30x10" 3.74x10'° 13.04 17.38
R HIAS ] BEHT [ AR BEVR (Ly )
5 EER RPN 2.17x10°  2.17x10° J 0 9.40x10* 2.04x10' 2.04x10™ 2.05 0.95
WS R AR IR (F)
6 AIE 1.17x10°  6.44x10* g 0 4.84x10° 5.65x10 3.12x10™ 5.66  1.45
7 AR 3.13x10°  3.39x10° g 0  3.56x10° 1.12x10" 1.21x10" 11.19 5.61
8 Vo] 1.07x10*  6.98x10° g 0 1.89x10" 2.02x10'" 1.32x10" 2.03 0.6l
9 SR 7.80x10*  5.98x10* g 0 2.88x10% 2.25x10" 1.72x10"* 0.23  0.08
10 ML A T 5.47x10°  5.86x10° ¥ 0 7.82x10"  4.28x10 4.58x10" 42.93 21.31
11 7] 3.38x10%  7.03x10° J 009 2.04x10° 6.90x10"™ 1.43x10"° 0.69 6.67
12 Seim 6.81x10*  7.54x10* g 0 4.09x10* 2.79x10° 3.08x10° 0.00  0.00
13 EE D] 3.20x10°  4.60x10> a  0.60 4.98x10'® 1.59x10" 2.29x10 15.98 10.65
14 ¥ 6.60x10%  7.82x108 J1.00 255x10° 1.68x10™ 1.99x10" 1.69 0.93
15 FFF IR M A5t 6.75x10°  6.75x10° ] 0.37 5.99x10° 0 0 0 0
16 /N J R B 2k
a HERGE 0 2.75x10° g 0 2.88x10° 0 7.92x10% 0 0.04
b ARk 0 3.23x10° ¢ 1.00 5.14x10% 0 1.66x10" 0 0.77
17 LiNe] 0 1.50x10° ] 0.20 1.96x10° 0 2.94x10% 0 13.67
18 T Ak 0 2.00x10° g 020 1.70x10° 0 3.40x10% 0 15.81
19 A K 0 3.40x10° g 0.05 1.27x10° 0 4.32x10% 0 2.01
72/ (sej/ (hm? +a) )
IKFE 1.26x10"  1.14x10"" ] — —
/NI AR 0 1.11x10"° ] — —
IKAGF] TN Hefik 1.18x10*  1.18x10* g 0 1.87x10""  2.21x10" 2.21x10"% — -
IKFERIE I TP HEfiL 5.10x10*  5.10x10*> g 0 3.00x10"? 1.53x10™ 1.53x10"”° — —
/NJEERFEFE I TN HE il - 4.47x10° g 0 1.51x10" — 6.75x10"*  — —
/NJEERFRGEI TP HE% - 6.80x10> g 0 5.77x10" - 3.92x10"  — —
RE{ELIE (sej)
AR AT TR (Ly ) 175105 4.18x10" 17.51 19.46
A HA T BRI IR (Ly) 2.04x10"  2.04x10" 2.05 0.95
WG SE Y SR GEIR (F) 8.02x10"°  1.71x10'® 80.40 79.63
A ARG (Fr) 2.43x10"°  6.90x10"° 24.38 32.07
ANH G (Fy) 5.58x10'5  1.02x10'0 56.02 47.55
AR (Ly+ Pg) 4.18x10"%  1.11x10' 41.89 51.53
AAEHR IR (Ly+ Py) 5.79x10"%  1.04x10'® 58.06 48.50
RS YehefE (P) 3.74x10°  4.81x10° — —
BHACD) 9.97x10"  2.15x10'® 100.00 100.00

o F] SR HT 2R BRI SR HE A ) RE L A 3 I 2 RSO 14 ] BEAT
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K 7 3 5 75 Y W HE RS o0 B AR AR . =7 RGREEIE AR

2017 4E4 [ B i K 72 5 FRJE P2 B A9 TN, TP, COD F1 Tab.7 Emergy indices for the two
NH,-N HE5 2804354 2.02.,0.33 .13.6 1 0.45 kg/t"™ | rice production modes

5 RS QR A CHERCR G R 2 e RS Ay et MRS RRUFRCIE

ERZRETFHY) " e & K 72 3555 TN TP COD #I

. AR A A /% 41.89 51.53
NH,-N BHES 22504559100 1.345.0.095 ,28.358 Fi1 0.441 ”

(SRS 0.78 0.98
kg/to ASMFSE TS AR AS VR /N e IR 3574 B2 /K R 1 2R 208 138
Hep s 25 = F e E A Y, 2R E 2R IE CIEES2i24 0.34 0.71
Ve B SR 1 BN R R P = AL, R BCRANL J
HHETS R 5

(o — YR A [ Y A K FR M 35 Y I HETS R BT O eIt 4 i SR A N R B TN TP il
COD [WHETS A5y 51h 2.281,0.485 F1 2.2135 kg/t, b 3% #7586 35 #F () TN TP H1 COD [ HEI5 R 505 0
2.658.0.566 F1 2.488 kg/t, M IHIEFE ALY TN TP 1 COD Y HETS R 8053510 2.597.0.458 Fi1 54.979 ke/t,
R S R AT B TN A TP HEYS RO I 2.49 F1 0.701 ket L FWIAHTIE o R HF A8 A1
AN R FRFERAK TN il TP HEVS RS W R AR A TN A1 TP H35 R BOH 2 . Ak ™ 5 HES &
K2 F1>100 g/kg I, 0 FR I %K 7 S AE 0T T TR0 80 255/ 30 7 1A R 355 14 9 e KRG, o 2 138 G
KL L ARBRSE RS AR A VERE A TN TP Al COD AHETS 2802 Fl<S0 ke/t, 3,25 WIS I F258 /N e
R AAHETS ZRBORN S . 33 o A AT AR RS VS 3 HI RIS 4 W, o0 4 75 2 X A HEYS B8
JE AT LA B AE HH 64 T ZE VT S X R R A8 AR5 /N S MR 92 58 R Kk b TN TP, COD 1 NH,-N k75
B DU BT R 0 R T 2% DX S 7 SR AL R AR R, A R
Y BT Yl R B SRS, (AL 8 A i TR 95035 e H A B R 2R, DR, g 4 TR £k 0ol T D035 ke
TR AR TR VRS AL R 28 A i L TR 95835 4 U HE i s 28 AW A Y o o e 1 T 3R BRCHCHE i PR
i, o T AREUR AR ELRD SR, LTV TS S R A R 35 e, S 5 JR A 15 e, T il o B U
S 1R, B SGHEA T AR M T VS e e, AR 9 By AN G T R, MRS L A DGR

A FE i 5 S Y VT X R A A B Z K TN TP AT COD 237 17 ARVHE 2R 8043 50k 9.7.2.2 Al
258 kg/hm” o AHFFE i, ARG FERE /N R 55 54 2 /K HERCH TN TP il COD i 8437 17 ARk ke 22 B9 1
A 3T B VT /NS SR SRR B K | LR MR A P R A0 18 1 e T IR A 1, O s i
THRRBEA R A 4R 1 5 1 BT RS B0 £ 10 0B A BT I HE A HE S B0 w5 0 HEAK vk B RS
JiE . REUFFEAERER AR TN TP I NH,-N HER R 508 85 T RE A =, FO R P2 15 s R s 1
FEUR AN T /N Ji R S 0 S0 R O 22 f) 45 AL 0 T o R 55 0 A i (L 5 22 e P R A T S P
HILG , RRIR AR TN HERCRBCE S, TP A1 NH, -N HECR S0 125 , 75 00 1 R 22 50 1 ARG I 40 1 S A e
HAGUREEAEREST , T RE 23 A TP il NH,-N HECE (930, 8 TN HERCR T RE SRR, 2480, A UF S8k
iy (K RS ) K3, Akt 255 ) A8 780 2 i 7 A 2 e 4, AR 22 R AR 36 /I 32 25 1 00 ) 57 bl ok o R A
F2 o DR, X DS A A M 35 e 07 A A TR I, T 05 0 DX 208 22 56 R IS VR AR IR A8/ 45 A 1) 6 o T
T, LS o o A DX e o TR e R i L B R R AR A VRN COD Ayl 2R B v , (L4
FREEHCEEEI AR AR 0, B COD IR FARARC , (LR Tk BRI A P S MRS i DR 1, 205 A bl
e A4 b B T AP R 2R B b , AR S AR5 /N R R 3 8 R K P HE B ) TN B R 32 B T4, 24 L T R
YRR I B
3.3 B ERSRMER BLEITR

Hou 25" 32 FREAE 40 W7 77 X /IN MR R FH 2 SRR B TS S VR AT B0 45 SR W0, A LU AR T 20 Z
AR U A T T R o LR 10% ~ 14% , BB A7 HH 3R IR A 9% , B T #3748 5 e A1 23% ~
269 , FFHE 57 4RI 18% ~23% , Chen %51 (BT 55 45 -t 52 W 20 2 RS A2 10 B (11 77 o) 23600 137 , R AR AR 2
PRBE G AR AR 8, BRI TSRS S BRI o 15 8 22 S0 M 2 0 B 0 A A S O L, A A X 1 s T 28 ) B
FEST o 5340, Hu 20 537 AR A PR P AR, 45 S e W AR AR ST L 2 2 R o LA O o 1 BRI 7 5
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TR 1 o AN 3 X1 S B 0 T RS 0 FE PTRR  , RE RS HAR R 58 A IR T i LA LRSS
BEUS P AR B T PR 7 8 T REAS R 4 T P AR A 25 R GEXT BRI TR T o AR IR T A T IR T e 4
T, 5 AR O L, B SRR AR A8 AR A A U T e R B w5, R /K HE IS R 52 75 e fA BB (R
1, ELAC AT SN 5 T R SN T DRI B ol £ A REAEL, (ELR 0T A8 A 52 2 /K 9 5 B BE (BB A Jze v T 5.
R, A A T T K PRk — AT SR R, (A AR A VR AR A B PRI SR B AR T AR (ELA TR R R 2 T
THEE /K R T SR SR, H A HEEL e, AN B 3K, TEK B H i Bk IR S, K B8 R T R R
BERRAR, HEATREME T, IR VR B R SRR SRR T R T . 9 o, S AR IR A AR AR S PR 05 f R
KT AR5 10 TSR HOY <1 3R R IR RS P e e ™ W — Bt Ak, L
P IR L At
3.4 1F7EHY 1B RE

ABIEFEA LI 1 /N D SRR G 1] AR Bl AR 45 00 /N e MR R A R K ) T DT S HE i e 52, ELASU Al 1 73
IR 6 B (T X)) /N R SR FRAEHEROR K, AR R 6 BT DO IS /NS ST A T SR8 X3, 53 4b, i TR
HEAC L Fa] B, S i H o LR B TE AR HE R 9 FE /K, BT LADK 22 SR S /N e R 37 B8 AU TH 4 FE TR KA1 A
FeFe R AR HEAOKAT: , ELA /N R 7 B a7 v kb 7K B0 7K B RS Qe ) SOk B2, A7 195 AR 05 A0 25
HUG AN KT YW T H, AT BR300 SRR RO R K™ A i 2 o R R 8 1 X 7 e o 301 ) R AL s
A H R OB , (X2 SCHRBSCHE BEA T 1180, B 3 A A ) T 95 e R i o5 i — 2P i o . g
SIATER TN R SR B R T TS S ) K P RE (AL A A B 275 (B, AR SCOR A0 28 5 B A R B
REMEL AL, T S Al 3 B RS RE B AT REAT DR 22 0 I AR A AR 22 A P R AR RS 2 B 15 A ™ H S R
ATV AR BEAT REAEPPOT FUAE . D3 80 AR TS (U I 1 — AR R 8 11 T 300 PR /N e R 53 B B A v 0595 e
HERCE L, 1 75 25T 2 4R E 22 o, AR VR A Hh A AR R AL Xt T PR T S SR BE

4 &g

1) SR 37 W 5 322 LD IR IR AR AR AR 2 R /N R R 37 5 ] A RS Pl 5 46 90, /DN e R 72 B HE IO
Jk i TN TP .COD F1 NH,-N {13 B2 3 Bl 43 31k 0.53~5.36,0.12~0.70 ,6.60 ~ 78.39 F1 0.34 ~ 1.75 mg/L, {4
QiR TR A K HECE R ) (SC/T 9101—2007) , TN —Zihbraeih s 86.11% , —gikbr ik 5] 97.22% , TP
—GURPRERIRF 97.22% , ZHIRFRARIR 100% G HAT IR G P BN 2 WIS o (AR C 3R AK PR 8 Jo
HEFRUEY (GB 3838—2002) T 25K FikruE, TN shhi Rk F] 8.33% , TP ik47% K 50.00% , COD ik Hy 38.
89% ,NH,-N i5#5% 2k 80.56% , TN TP H1 COD P34k vk Ji & T i 2k BREE bRy (GB 3838—2002)
T 257K b v, 3¢ BH 241 B RE N VEAR A7 AE — e T R 75 e IXURS: , T Y 75 e HE Al 52 B B 40, g A £l
TR 75 G IR W A8 A 28 R P FR B 15 eI A b AR T5 Qe e vk e AT 45 R R W TN i 45 4 17 £r L
i, FUGZ COD 1 TP, TN S A3 AR5 A AR T 5 G g il ) G B e 0

2) FEURFE MR /N R IR FRAE HE R /K H TN TP ,COD 1 NH,-N (¥ 57 T AR HE A R 8053 31 4.46 .0.68
52.42 F12.10 kg/hm’ , Bf7 P HEVS R EM 0 2.994 ,0.458 35,132 1 1.405 kg/t,

3) AL BT ETE YL RE(E S D 45 SR R I VLD IR AR IR FE R AR A8 R G0 i T BB B I A o L L BB (B ™
MBS 80N = T H R, SR R W TEAR . R IR IR A A AT B B 09 7T 457 28 Kk e
e 7, (A CRE(E P RREE H< 1, BT b — 5 AL R MU R B e A, RIS U AR 2P AT R SL R

4) WFFEEE Ryt — 20 T SR AR R VA X T VR T G 0 Ar P AG B AL T SRR B A 275, i 4k 8T e 2
FRHE I AR, AERA Al 33 s R A A AR =X ) HE VS 22 BRI R TS e HE i, DL A Rl T 935 G B v AR
FEURFE VEAR U T R & SR AR I — e R P .
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