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Table 1 The water quality of waste water plant outlet
K B b - {E SN IR/ME
NH{-N/(mg+« L™ 1) 7.66 18. 56 3.23
NO; -N/(mg « L™ 1) 0. 35 0.92 0. 04
NO3*-N/(mg « L™ 1) 17.51 25. 26 13.75
COD/(mg =+ L™ 1) 58.4 82.0 29.0
TN/(mg+ L 1) 24. 28 30. 77 12.07
TP/(mg+ L™ 1) 6. 30 16. 30 2.69

1.2 HEmFEMUE

T RBERL T A, A HIAHE K, —30, —60, —90,
—120, —150 A1—180 cm 4b K . KK 45 R SO—S6., £EA
SBEPLR A 2 W, B SE g SR T 14 AUKEER . FES A
TRV R S T SR AR G RN SR A K PR AR RE
TRAET 50 mL 1R A LM 3k PVC RFE P, 7E 4 “CARIR
TR, B = 45O Z AT 0. 45 pm BYIK R BEEAT
IEIES L B CTIND R B b o % 1R 40 9 A — 841 4 o e
WA I 2 . T A PR A ALK (DOC) By I G 2R 5 e 7 46
TOC 5 f% shimadzu TOC 420087, X T 3k 7K F 52 1o 2% H3 7k
) COD, TN, TP, NH;-N, NO; -N, NO; -N | & ¥J % H
b ik, o, COD R e o 3 fig 95 W 52 . TN, TP,
NH{ -N, NO; -N, NO; -N 3R f /6 i g =7
1.3 =Z#HRAXIESNRBBELESE

K HITACHIF-7000FL 3 %% 5% 3% B 47 4 A ] B¢ 5
1 =50 HE . WU GIR AT A 150 W I IRAT . 5 M
RF 110, LA EHENR 700 V, Ex Fl Em 95 K0 5

nm, W BRI A 2l . =485 66 3% MUR K Ex I 5
200~450 nm, & H K Em 8 # 280 ~550 nm, 394 3 &
12 000 nm * min "%, Fi Matlab R2009a K {4 % 45 48 7 15 )5
U LS BEAT 4B 2% BR L 2 5 R s R O B0 — fk Ak
P, % FHATH F BT PARAFAC X = 4 3% 56 % 1% #E 17
BT MR AT, A K R A LK 1 = e ok,
ALK AE 2 B, WA KRR Z 49Dk s A, Jf
5 A EE FH Matlab 5 DOMFluor T B 46 18 i — B 1k 23
TR 2= A6 5 6 2 9% 6 AL 43 50N 25 B i 7R A L 4 43 1) VR AR
I3 MH Foas o

2 #ZR51HE

2.1 COD, TN, TP HE MISIREE 5 1T

M2 2 T, MHEZK S T LUF 180 em Ak, COD fy &4
EBRFMNN 16. 1%, 1 TN Lt LB RG22 G WEARE
WH W, 2RISR, R B 0 R AL
Gufaf (75 K Ab B 2 K B, R A R A R R
FECH K TN MR R 3 . 0L NO; -N 7E#E A - 385 %
REZ)E . WP RW K. 454 NH-N, NO; -N fl TN #
B FTA, XA R B nIEE B NHY -N, 1 NO, -N 19 %
oAb ok, i g NO; -N B9 H iy . B R G 7E 4
L« d™ ' A 4 0F Fig 47, %t TN 1 NO; -N i) K BR 2 AR
FIf . 25 RAE S NOy -N 573 L BR2% 81.5% . Hi 30 cm
M RBRR G E] T 64.5% ., 7k NO; -N e i i & 7l B J2& 5 5L
R G AESCRAR — A TR . % R AR S NHS-N (973 L B
FAU N 26% , {NAE 0~30 cm b, NH; -N ¥k B4 Brséam, b
JE BT . TP I v B v R AR Ak, ANk 7K 31 M mi DL 180
cm b, BEBREFEXR T 93.6% . HH, {UFE 0~30 cm 4L
LRI EN T 85. 0%, RIIRGIE TN LEBRECRAEM
BUR P3RARHE T B m i TP LBk %. X EZM TP iy LBk
DLV 43, BEAE + 3898 08 R 40 b 0 25l 0o+ 4 0 2
BRegt™ . AE R G a7 WA Y, 8 X W B W B 7 oA 3 0 o A
MRS UL, PREE TSI TP KERAE.
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Table 2 The outlet characteristics in different depth of the soil infiltration system

Y5 SO S1 S2 S3 S4 S5 S6
S HEIK —30 —60 —90 —120 —150 —180
TN/(mg+ L1 24.28 60. 74 59.15 59.12 61. 87 76. 94 87. 85
TP/(mg+ L1 1.76 0. 26 0.12 0. 20 0. 35 0. 29 0.11
COD/(mg « L™ 1) 58.43 49. 82 55.20 47.15 46. 22 59. 77 49.02
NO; -N/(mg « L) 17.51 59. 83 57.66 53. 86 56.25 71. 56 79.12
NO; -N/(mg + L™1) 0. 35 0.13 0.18 0. 10 0. 06 0.07 0.07
NH/-N/(mg -+ L™ 1) 7.66 13.05 6.61 6. 54 5.32 5. 66 5. 66
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A PR A VR DOM [ fis0/500 P3N S 1E 23 31 9 1.9 F
1.4, B fisos00 > 1.9 B, DOM = 2 i BE IR A HLY 7= 4
MY Fisose<<1.4 B, DOM 3 % I8 T {3 2 By ol 38 25 35

', 323 FW, HEKHE DOM B fisos0 BHE N 2. 262, KF
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Wrog B, BALH B DOM {H7E 254 nm 4 1 5 4R
JERE SUV A fHillik, DOM 135 & il K, H4l 44
FMEHEAEHBE L. WNE 3 WA, SUVA EHMN
SO—SI A, M SI—S6 XZE Wi TR, S6 A, Hrpasf
TEEE LA SO #) S1 Eij( WEM 1234 L mg ! e m AR

AR X EFIE fisorsoo A HTAFH PG5S 2L, R T 5658 18
F8i% DOM 35 HHEAA Y & MR, LIHIEAE S 4k F
WEfE , BP7E 30 om Abik K, B R % i DOM 1 35 &
M A TREAL, PR RGP AL T I AL, FEE IR
F 3G N 4 368 08 R G O AW T RBRIRE . BE oK
S6 5 SUV Ay, EATSA He itk SO R K, R B IERY

LBRTG AR g Ky & %%AWJWEEFE’J@F&

3.252 L+ mg ' - C Rl LMAGRFHFEYRMEE HHABRATEL.
£3 TEZERZARRELUKFENYERYELFER
Table 3 The organic matter basic physicochemical characteristics in outlet on different depth
45 AL/ cm A Sus0/500 SUV Az Ess3/ Es3 Ay/Ay Sk
S0 ok min~max 2.188~2.279 1.183~1. 273 0.033~0.073 1.004~2.574 0.308~0.412
h w7 mean =+ SD 2.26240. 289 1.234+0.061 0.05640.010 2.31440. 492 0.31440.021
1 —30 min~max 1.976~2.121 3.116~3. 306 0.095~0. 112 1. 666~1. 869 0.166~0.192
mean=SD 2.06740.128 3.25240.071 0.10940. 040 1.768+0. 143 0.17140.011
5 60 min~max 2.116~2.137 2.654~2.697 0.065~0. 081 1.960~2. 208 0.173~0.196
: mean- SD 2.12440.325 2.68040.005 0.076=40.006 2.08440.175 0.18440.020
33 90 min~max 2.159~2.173 2.443~2.652 0.044~0.098 2.200~2. 846 0.154~0.171
’ mean = SD 2.16940. 125 2.58740.033 0.06840.021 2.52340. 457 0.16340.013
st 120 min~max 2.266~2.479 1. 941~1. 945 0.029~0. 043 4.182~4.475 0.077~0. 094
) mean-+ SD 2.36640.215 1.9424+0. 001 0.034740.007 4.32940. 207 0.08540. 026
S5 150 min~max 2.365~2.485 1. 736~1. 749 0.024~0.033 1.579~2.525 0.081~0. 099
7 mean= SD 2.37540. 223 1.742+0. 009 0.02940. 006 2.05240. 669 0.09040.017
6 180 min~max 2.387~2.441 1.521~1. 548 0.023~0. 031 2.025~2. 280 0.161~0.195
h mean =+ SD 2.41840. 323 1.542+0. 009 0.02640.003 2.15240. 180 0.17740. 034
SINPIEIE A Eusy / Euiy 5 DOM HIF L ¥ 45 19 77 i S I R/N A TRA K BARK . A L5

KRN K BB, RYIZRFRRCE LS AR R,
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ZWE. KPR, A AT T S K S6 i
Epy/Ewp HILHEK SO B/h, RWEE LB REZ ).
DOM 2R3 25 1 | 9 JOAQ 2 7T B 2 3t % £ O AR 1 4 g
Zil
HEABT TG 1 Ac/A 56 HLY R )6 5E A 12 A 56

A/AEBUR . RIE YGRS i S0—S1, 1%
BB/ R HEK B — 30 em &b, A LY IR AL AR B Wi/ D

WEJG m S2—Sd, A /AL {H R BB R . RUTE LY E
FEACTR B SCAT BT m . A AL B0 0 A R 5 e S A
I+ A P [ 2 R AE P A SOV T 1 SR A B A R L A
P JREH A 3ed R Ao IR X A WL A G R A A 2 7 A AN B
W, —30 em LA_E BRI R 8008 AR R AL R . R
ALY B FEALARLREAR T o 0 H —30 em RLTF S AL I8 5 HL fir
FEAR T JF BAE — 120 cm A-A HLY A I 5 16 72 B2 08 31 e R
fH. MR XA TR,

THRMN . R 3 A, BEK Y Sk K, I 0314, &
W3 T 5 KA BT Z g K T & A A BLY o TR RN E
SR — ST PR VW R B A I . R R B
T AHLW Y TR OC, F R R S T R BRI K AR
ﬁ%ﬁ%ﬁu*ﬁﬁ% Wy . TG Sk fEAZ A I BLHEEVE A B
s ASTA)RUGE K B Swe {H BE A S0 A WD 3% 3R BBl

?%Fiﬂ’aiﬂé.ﬁu DOM KA TR Fe At Horh 42— 120 em A1 K
INFN e/ ME . JILAR K ALY o TR A, U
K Se BT AL, i TSR R LMZ)E,
Ao TR R, ALY AR N A
2.3 DOM ZH 3K H 5

K H =4O PR 47 7B PARAFAC JE
PUI H 52 08 R4 DOM A 4 AF5e41 5, W 1 55
414y C1(250, 325/400) , 4143 C2(250, 350/460) , 4143 C3
(275/340), 44y C4(225, 310/375), Hivh C1 28 & BB 2%
YoT . ARG E AT, C2 BB IRR . o Sy i U6 MG 7
F i, C3 WAEE AP B, C4 N KGR . Hix 4 F
o345 K RUA AL 3 O B DR . BTN WF 5T 4 T K
DOM = B U5 T I ORI ok A= 9 D, 10 AR BT 9 4 39835 08 R 48
FAg DOM 2ok [ TR X — AU fiso/s00 B (0275 2
TEM .

Bl 2 02+ B IE R G A F R DOM 9864 51 Fuu i
SrAi s N A I A . CL. C2. C3 =840 Fou i
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Fig. 2 Distribution of DOM fluorescence components

at different sites in soil infiltration system

2.4 DOM Rt = TL4F1E

J T #E—2 40 DOM [ 25 28 AL AE 45 A [ 25 031 Y
DOM £33 PARAFAC 4 i & 24 53 Foo 347 PCA, WA 3
(D LLEH, LEBERS T DOM WA FMRHHT, +
BT 1A RURE 63. 80 MR, AT F 2 1 LU B
24. 8001 AR B, TS AW F — LR R T T A AR R
88. 6% » Uk WX AN F 7] LU B K Z B 9 e (5 8. A
T T AR A B 4 DTG AR .

The four components of DOM in soil infiltration system identified by PARAFAC

F M4y 1=0.391C140. 376C2+0. 320C3—0. 045C4 (1)
F K4 2=—0.089C1—0. 027C2+0. 074C340. 993C4
(2)
B ORI, 3 o B 1 e 28 0 58 o 20 43 S Mk I
KM Cl, C2 F1 C3 By FR % (0. 391, 0.376 F1 0. 320) &= F 3%
TR 5 C40.045), BIHF 1 F2 2y 240 58 T 5% O 4 4y
Cl n C2 #&il, R (OFH, ER 2 FREERA H C4
14 2R 50 C0. 993) v 1 28 AT 4 o 21 43 B M e i 26 7R A 4 4y CL,
C2 1 C3(0. 089, 0.027 F1 0.074), BT 2 FEH KO H
FR2H 5y C4 g FRLL, T+ 1 EEARIE 5 A
Sy FIMERE RIS LA 4y T E A HF 2 MR EZRA
I3
& 3(b) JE e dn7E ERLT IR F 1 FEF 2 h g #, w
AR RELE F WS F 1 895705 ] A FE R4 R F 2
MIIETT ], REIHK A REREZARY . S21 f1 S22 78
FIURERE . KW —60 cm AL AY /K 20 43 8k R4 F 1
W A ) T RME R R S AR L ) . S31 A S12 AE
F—ZW, HREMRZHEPES =2 W, BEFRF 1A
HF 2 W E LT, RS L IRBERRIREDN
Hom, DOM sk 28k, K& A KEEER,
B AL Ry R T A B MO 2R AR B T, B K X SR B
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B ZIRUCRFEH —60 cm Ltlj?kél‘]lﬂ‘bﬁ‘f%%ﬁ~@» #
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2.5 DOM &R AN BEXMESHT
P 4 XA TR HELAL K A ALY S BRI AR B2 2K 38 FH 56 1 4y
T, 5 FEH, 78 TN A COD ZRRACR R EM BN T, 4 Ff

in soil infiltration %M CL,C2,C3FICA Y Fru 5 FHoAth 38 b5 09 40 5 4 R
®4 TESHEMEXMEDT
Table 4 Analysis of the correlation between different parameters
DOC  pH N TP COD NO; -N NOz -N NHi N fisorsoo SUVAssy Eoss/Eaos  As/A Sr (1 2 (3 C4
DOC 1 =055 —0.230 0. 446 0.273  —0.33) 0,273 —0.850* 0.637  —0.836* —0.756 " 0.410 0.182  —0.616  —0.525 —0.879* 0.591
pH 1 —0.302 0.103 0.144  —0.202 0.320 0.656 —0.533 0. 445 0.618 —0.133 0.179 0.635 0.638  0.616 0.049
N 1 —0.844% —0.298 0.990 ** —0. 887 **—0.262 0.405 0.101  —0.373 =0.070  —=0.719 0.136  —0.109 —0.099 —0.887*
TP 1 0,481 —0.894** 0.876** 0.087 0,049 —0.552 —.026 0.008 0.763% —0.562  —0.35% —0.128 0.955*
COD 1 —0.296 0,553 —0.056 0,057 —0.372  —0.105 —0.494 0.339  —0.184  —0.086 —0.197 0.423
NOs™-N 1 —0.891**=0.174 0.289  0.226  —0.259 —0.108  —0.743 0.261 0,015  0.002 —0. 934
NOz -N 1 0.227 —0.309  —0.264 0.283 —0.258 0.906** —0.175 0,083 —0.091 0.846*
NHi™-N 1 —=0.724 0.635 0.861*  —0.459 0.278 0.371 0.406  0.890**  —0.093
f150/500 —0.830* —0.973*" 0.398  —0.292  —0.681  —0.809* —0.617 0.055
SUVA54 1 0.831%  —0.226  —0.245 0.829*  0.795* 0.723 —0.544
E253/Ez03 1 —0.415 0.296 0.641 0.741 0.750 —0.086
Ay /Ay 1 —0.399  —0.143  —0.220 —0.161 0.206
Sr 1 —0.231 0.025 —0.142 0.673
(Cl 1 0,957 0.434 —0.492
C2 1 0.375 —=0.278
(3 1 —0.243
Ct 1

x RABEEMK (p<0.01, WERR)

R R (p<0.05, NEKR)
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Analysis of Two Stage Effluent from Sewage Treatment Plant by
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Abstract The vertical distribution characteristics of nitrogen, phosphorus and DOM in secondary effluent of soil infiltration
WWTP were studied by 3D-EEMs and PARAFAC. The experiment was carried out on a pilot-scale soil infiltration system with
a sampling port at 30 cm intervals from top to bottom. The collected samples were identified by PARAFAC model as having 4
fluorescent components at different points in the system, including two humus substances (C1, C2) and two protein substances
(C3, C4) respectively. Fmax analysis showed that the tryptophan represented by C4 was more easily degraded than other three
kinds of substances, that is, tryptophan was the most easily degraded, followed by fulvic acid., humic acid and protein-like sub-
stances. The Fmax variation of the four components was the largest at 0~30 cm, which showed that the biochemical reaction
was the most intense and the migration and transformation rate of DOM was the highest. The source of DOM in soil infiltration
system and the variation law of DOM in different depths could be revealed by means of PARAFAC, PCA and CA. Soil infiltra-
tion system was unfavorable for TN and nitrate removal in treating secondary effluent of sewage treatment plant under 4 L » d !
low load condition. The subsequent denitrification processes such as denitrification filter could be coupled to enhance denitrifica-
tion and nitrogen removal rate. The adsorption of phosphorus on soil had not yet reached saturation state, and had maintained a

high TP removal efficiency.

Keywords Dissolved organic matter; Soil infiltration; Three-dimensional excitation-emission matrix fluorescence spectroscopy;

PARAFAC; Two stage effluent of WWTP
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