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Abstract: Three-dimension excitation emission matrix fluorescence spectroscopy(3DEEM) was used to
investigate changes of fluorescence characterization of dissolved organic matter (DOM) in eutrophic water
by treatment with three different compound vertical flow wetlands(CVFW). Comparing the effect of plant
composition and substrate on DOM, and analyzing the sources of DOM in eutrophic water. The results
showed : (1) All the samples were analyzed in the study, two fulvic-like and two protein-like were
characterized, and the fluorescence peak of visible fulvic-like (marked M), UV fulvic-like (marked A), and
tyrosine-like(marked S) were clear, the fluorescence peak of tryptophan-like was not clear. (2) Decreasing
rate of fluorescence spectrophoto- metric of fulvic-like from water samples by treatment of three different
CVFWs: CVFW-1 > CVFW-2 > CVFW-3, Decreasing rate of fluorescence spectrophotometric of
protein-like from water samples by treatment of three different CVFWs: CVFW-2>CVFW-1>CVFW-3. It
appears the different substrate and plants would have a significant impact on the purifying effect of
constructed wetlands: Gravel better than shale; the combination of Cyperus alternifolius and Canna generalis.
Better than the combination Juncus effusus L. and Acorus calamus Linn. This is the reason the purifying
effect of CVFW-1 and CVFW-2 were better than the purifying effect of CVFW-3. (3)The values of f450/500
ranged from 1.674 to 1.796, r(S, M) ranged from 0.734 to 0.834, r(A, M) ranged from 1.396 to 1.465. By
analysising these parameters of DOM, it is possible that dissolved organic matter in the water is relatively
simple structure, its comes mainly from the life of phytoplankton and microbial activity or the residue
decomposition.
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[BE] A =% 20K, AR 3AMALEELAATIRR (CVFW)AIERHF B HRALKIKE K
FIEBA A (DOM) 8 5% RAFIET AL, iAo Fa L it DOM 898 atE A, FHatiz KAk & 44
DOM R BRHATHAT. LEREW: (1) PR KA e EAE S 2 AF K G L8A 2 A KRB G S IA I,
ZHRIABIEF T AR TILAL S 2B (iCAM) . FHRFTER (i2HA) . RERARKR (itAHS)
3AFRIER, T EBRBEF TR, (2) 3/MRE4 CVEW AR AR Y, £F BE4Y 5% EE
Mtk & % CVFW-1>CVFW-2> CVFW-3; £& G 69 K AMEE K% % CVFW-2> CVFW-1> CVFW-3,
ARG G RR AR A3 A TIRMAFER F A Hn: BEFTREMA, REZLEAELSTT
ITOHE 5 B H A, X CVFW-1 F2 CWFW-2 & 323 45 F CVFW-3 898 B BT 2. ( 3 )3 484k £450/500
£ 1.674~1.796 Z18], 1(S, MYAAE 0.734 ~ 0.834 Z 8], r(A, MYEAE 1.396 ~ 1.465 Z 18], i@ iLxt £450/500.
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[C881R) ) mamapuy; =%tk IE, S0 LAALRN, §ERIAKK
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IR AT LA I o R A RS 3R AR 7K 1) B 2 4
FRZ— o ARGEIIRAE AT HLYG e I b il 2% 75 46
g (Chemical oxygen demand, COD)FlZ:Ak 7 4 &=
(Biochemical oxygen demand, BOD)%5 M- GE sz A5 HL
Y, ARERILA PN . R FKAET )
ALY LB i A PR B A e, WA LY
(Dissolved organic matter, DOM) = B4 5 JEFE IR
BRI UR, AR 20RO
XK DOM A figsk B ARAL AU 34, B
A1k B 3K IR AR W) Gy WA ) R A (1) [
figt, FCrp A TR A 8 1 AT SOk, DOM 7E
KA RG TPy B M A, BOkBZ BIFRER
R BRI R [ 1949 4F Kalle FFAIME 1)
I 26 G IS RAE BA ROCREE AL LK, AAT]
M A % K Kk % S i (fluorescence emission
f&f X FES) . [ b % J6 ot i

(synchronous fluorescence spectroscopy, fij#K SFS). —

spectrophotometry ,

492 61 (three-dimension excitation emission matrix
fluorescence spectroscopy, fij #X 3DEEM)%5 £ F 5 )t
WA T WV . HIEALBRK . PR
FLBRZK () DOM. A0 TR L0561 . iR |
GC-MS %A 714158 DOM, 3DEEM K HAT 2
WO EEREYE. mE R R HAIRRE S g5 T
LSS I A 25 20, Bk FRAE DOM [ 5T 3l 2
—o FEEW, X DOM [ =45 eyt it AR 2>,
EIE=E % SRR s v o O NS B = bl BT AR I ME
HOR KL DUBRPIFLER K Th DOM [ = 4E 50 R Ak
AT TWH, 130 T 5 Z AR DOM JUR =225 A
HAHE SRR, b 7RI, Moskam sl =4k
RICTCERABI T V5K T CTREURHE, Sl 55
U = 4 5 R 8O 5 Yl s it A W LA AR 1k
ATREFIETC . N IR AT AL PR . T2 a2
ITEBIE, AESHE G B R DRSS T
R & B IR b

2009 ETTEBETESAIWEIH (20095044) ; TTHESKIT
REHSIMEREXLRERIME; TTAE2A I ZHELFRE
BT E

2 R EA*®

21 EEEERALRM (CVFW) B
SAEEERA TR S0E k3K (Bio Fringe,

BE) J& T A T AL B R G — 37y, MR 286m?,

K gr 0.45m° (m>d) , AEF/KEZ 120mYd, 15

BAI ]2 20h. A eI 3 Ay, SNSRI O AT

AT N4 2 AN E F B (Kx 35 =6.9x6.9m) il

2.2 FHERTATE

ERAEERN TR R G KRS, &
VKSR (BF) A EHIRE R, KAE3AEGER
TN TR M B T A B S R RE 2 0 R . SRFERT, H
RAEFEAN ) 250mL B0 8% AR KoCr,0—K
H,SO, VEMDGYE, FHAEL B T/KEEE T 105 CHE,
R B ORAFFES I 125mL Af €0 B LRG0,
K,CryO7—K H,SO4 VBTG, JFAEZE B 1/KUEE T
450°CHERE 3h, s eIt DB AKRE I 75 EE H ¥ GF/F
JEAL (0.7nm, 25mm, Whatman, UK) T 450°CHthe
3h, BUEHH A KoCrO—iK HoSO, VEMGH UG, JFAE
LRTKEE T 105CHE, fiH . FIREATIE T
450°C 4% 3h [¥) GF/F JEARHIBE LIRSS, 28N 125mL
FREARFDM, FP ), T RGeS
2.3 MiXF*

= Y4E9 1% (HITACHLF4500 Fluorescence
Spectrophotometer) o —4EFENIEEETFSERE N -
PMT HiJE: 700V; ‘ififi(bandpass): Ex=5nm, Em=
10nm; Wi E]: 0.5s; FMGTHEEE: 12000nm / min;
PRI TS H A IE . Ex=200~400nm, Em:
250~550nm, Ex K 2nm, Em KK 3nm. FEi
TEREN Tem A7 9E5OGHE B =R 2 . = H >
18MQ-cm™ #BEH/K, XD IRE Gih F) fEdq7e
J6 % FE AU % ( SHIMADZU F4500 Fluorescence
Spectrophotometer) il H 1% Yt Vg (1) U {F

3 HREHE
31 BB RN Y= HRAFELE NS S
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Fig.1 3DEEMs of DOM from different water samples
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Tablel Decreasing rate of fluorescence spectrophotometric of

DOM from different water samples by treatment of CVFW

AN TR AT B C AR I T R S AR AR L,
4 s a1 9 TEE A PR 2R LR 1.

WL 1 PrR: 783 MEAEERA LRt b 5
o, KE R NI PG B2 R : CVFW-1
>CVFW-2>CVFW-3; 28 [ A L7 I B A%
#Jj: CVFW-2>CVFW-1>CVFW-3., CVFW-1 5
CVFW-3 &h# i yeAtl, by FATHMFME AR
FAI), 3 T3 LG 8 2R R WA 5 eI b
TR R 3 8 b2 L RRh AN,
HIE AT, JE o DU Bk, X U0 28 5 R AT X
BAREAN G W ED R, E IR G RS 12 B
P T2 0 4 5 VR T S 4k 2 e Y S 80, i8R I T T
H¥kL. CVFW-2 5 CVFW-3 AbF BT EL, PIEIR
FERASAHF, AH b AT A R 2R AN,
NI 3 S B T AR L) 2 S AR AN ], T
T EH RN, WA NG TAT 0
HEBEWH G . KEOTOCEE MRS B T
) R AR B il A= 40 1 A6 A R b i S B 3 iy o 3
BN TRy, SRR A R B X5 e
SRR AR KM WA %5 P B A T
Mk, SENEEL AR, XS Y i o R g4k g
W EE MO, X2 3AESEERA TR
W, CVFW-1 1 CWFW-2 AbH 47+ CVFW-3 (1)
J A

% 1 EAEERATRMIEKRERIERNDR A EERFER
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ATt HE LR JH 1 Protein-like
wetland Fulvic-like
MWOEE BARE O KREIR ROER
IR WL REIES REIES
PG P
CVFW-1 17.9 17.9 14.5 232
CVFW-2 13.2 14.0 20.2 234
CVFW-3 8.3 12.7 10.8 19.5

3.2 KHBRBIERTYMRRIEMEI SR

FECFRE(1450/500) ARG Ex = 370 nm
I, 95 R SIS AE 450 nm 5 500 nm &b 50 B LU,
AIFA] £450/500 WFFTARAE/K 1 DOM A JE B 5 12K
U5 . McKnight 2542 1, [l DOM F12E4) K5 DOM
AR £450/500 {53500 1.4 1 1.9, FfH pH X}
450/500 {EL [ 5E 52 AN K. oL i K. BF HiK
AR H 7K £450/500 i 036 3. £450/500 {H 1224k
AR, fE 1.674~1.796 Z[a], FAXTREEAL 1.9, #W]
DOM  H 1) J65 5E TR 5 1 B2 R I T AN, xR
n e 5D S A A OS, mIEE
/RPN

FRE AT E S nl WX S E BIR %L L
(S, M)— M nT DL KA (175 G Ol o 5235 Jinl i
DOM ) 1(S, M)— /KT 1.5, &3t HKFER 1(S,
M)ME W3 3. OB EK S oS, MYfEh 0.834,
LKV R A E . 23 AMEETEERA LR
AL BEf5 7K TAS B — 0. SRR AR 2T
e NG G Jer=2, i BRI K AR N SR )
B2 o A T = 2

BRONEE RO G 5 1) WX K LR 5
JELCAR (A, M)Z— SNBSS AR A A R 1)
fabs, (A, MYEZAVLIS TR/ B pH EHSE
R, r(A, MR KA1, H7E DOM
Wl 2 D SRR RO . iR
R, W (A, MNAZA - . Ak,
JKEER r(A, MWL 2, r(A, M) 1.396~1.465 2 [F],
B EHIR N UL RSk /K DOM A H 5
— P BRSO IET, ZAAR X TR, SRR B —.

Table2. The fluorescence characterization parameter of dissolved

organic matter
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s
" e BF
ZH R CVFW-1  CVFW-2  CVFW-3
. K
HEK
450/500 1729  1.674 1.796 1.706 1.776
S, M)  0.834  0.797 0.736 0.734 0.762
(A, M) 1408  1.465 1.408 1.396 1.340
.
4 45 i

COTEFKFER I 4 P Ea ML ek
WA EEMs, 7L /KFE R AR A ML ) = 4k 500
W] DL FR A 3 AR, R T R E
HER GAA M) BIMEERR (el A KO
% Gl S) , MRRAIRIGE I AHE.

QE3INEAEEHRN LR e, 28
IR AN TG RN : CVFW-1>CVFW-2
>CVFW-3; KE A MG 5L PR Zh
CVFW-2>CVFW-1>CVFW-3. K& B IR 8k
AN G EEARE, B P G Ik TS nT B8 A& f T
T G A S50 25 I N 3 BT, WA U1 T B R
FER PG IR R 9SS T BE A F TR S AR B A=
D[ B A RN b RS A B O ) o AR RN,
IR ER A N T PR AR, MRS
RNEHAGT T LR EHAS B, 3 A4ME5HE
HRA LR EE RS, CVFW-1 Al CWFW-2 Ab#
ORGP CVFW-3,

(3) LK S £450/500. (S, M)A r(A, M)
0T, KA R A AL S R AR (i B, 2
KR T 7K A R A A W 0 2B A 5 S AAE T 43k
P, NNV R A B R
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