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H E BMYEEYLY (dissolved organic matter, DOM) 7E/K ¥REs A 7778, HOGFEMAT R 5RO IE S I AH 6
IAEK, mKILJE L TRETZR H DOM & i 3 MV 5 L T AT KK IR B i 56 . R =4 e eit
AN AT LIRS R AE T I W B DOM 1E/K (Water DOM, W-DOM), JiE¥R (sediment-derived DOM, S-DOM). i 4
(intracellular DOM, I-DOM) Flfifi 4} (extracellular DOM, E-DOM) iX 4 Flt ML 75 S Y i (1) 6 24 P TR RIOGC R AT R o 25 R 5%
B, W-DOM (1) T 5 20 42 i E-DOM; S-DOM (1 T2 5% i 5 A 2 e 2 il 24 3% 1-DOM., DOM [R)GIE
HEZEREEEIINK, H UV-B BB RDOEEAMCR AT UV-A B . W-DOM, S-DOM #il E-DOM H7 & DOM
(chromophoric DOM, CDOM) IR fif 2 HEA AR, 2 40%~50%; 1-DOM Ht CDOM FEff AR R, 290 25%. JEH
ATLLKS W-DOM., S-DOM F1 E-DOM Hi 42 24 B K 434 5 43 fff LS5 A FRT B /N P 5T . CDOM. HH 2 5 5 1) SR i
RWREHFEEE, W-DOM, S-DOM F1 E-DOM ' CDOM -5 2 J8 5 i (1) ' e At 3o SRAE AR [R) st ) F AR5 —2k; s-
DOM #11 E-DOM ' CDOM -5 238 [ J5 (1) )G [ it R AR AR TR s [] T AR R — 2 DA 25 SRR W T A BE 48 53 X /K 7 458
o DOM FOSEALFILBRMLEE, A A 3R A T B Ak

KHEIR  HMIEA VLY (DOM); SGIEM; A WIRIBOEE; = 4:50thg

FE/KILA P TR A LR RAIRK R, BEZ eIt (K BEIRABhnIR , rhgk T KK
HZRM, SARKENERYINA . #5, HKMEERE, Ko MHEKIE, ERAESERKE
B KA TR A AR T B TR ag , K ager> . DU SR S E , TR ERRTET
BECHRYRETRN . EERIBEHUE T K R MEA MY (dissolved organic matter, DOM) YT ZRIR, H%
KA BRI IR K e 2P WiVERTS G . 2 RN, JicIE ) DOM AT LAt EH: |
KB Z MY MG R0 BT R BN AR (HZR/KIREE i bnifE ) (GB3838-2002) 4 1 - 11 257K brife,
P AR E T E R K 20 EUHIRHERT DOM WA LS, BOK A E ZAA WG Y e b fb 2= 7 A o
(chemical oxygen demand, COD) [ Ft, X 5UiHt I A% R FHZK AR 22 e B

HiFKF 1) DOM JEH 28 . 8 H BRI BT 2R S5 IS A B2 AU SR 24 FEAEXIAIR S . TEsmik i
A HLBR (dissolved organic carbon, DOC) FUIIAEF, DOM 237 E|HYCHR S A A AL MR, MR
KHiBgZ% DOC MEE IR Z —0, MORAN S5 WF5¢ T HiZk/Kk DOM 7 £85MmE ST T BB A RE fbAE
H, RSN R FNZE S5 2k I DOC WREERIREAR. [HET HA T A RIKIE DOM JER AT M)
WD, ZIEEPKIME T DOM SRR ZebE S HAE S, TR 1 s e T8

R BE W TR, ARKCEME T HErA X, T LHRHK R BRI A M EA

s BHE: 2023-05-24; FAHHEA: 2023-09-28
EEWE: ERARBFEEFIE (51578007)

E—1EE: BT E (1998—) , B, W54, 2765117641@qq.com; DRBIEIEHE: 24 (1971—), L, Wi, @l#H#E,
153485441 @qq.com


mailto:2765117641@qq.com
mailto:153485441@qq.com

55114 BT siAE . BRALIE P2 A A A DL B LR A T 3569

B ASCAR KL ST B K . TR DOM M i flizk i) 1-DOM il E-DOM MHFFExi4, I
=HESSOERE RIS A] SO G AR HUES T ANESRIE DOM StaiE R CRE it T 253, xddilink
1 DOM WS HA EENE.
1 #MR5EE
1.1 HEESSE

HiFE KRR RAE F ma /KL L 5T BEE T (40°0'43.73"N, 116°16'27.55"E), #E&h/r 315 5 W-DOM H S-
DOM, FAEREIR S Milli-Q /KIS MESGAE 4 000 r-min ' #53# FE.C> 10 min, FIHBCVIETE DOM Y, X}
T2 R G 3 e e 1 DL e S e BE (Microcystis sp.) HATALBEFI RS FE, KRR E N (25«
1) °C, JCHRFIBEIERHCIEIN 12 h, JEHRIREE 2 000 lux, BEBSRIAERK IR, REFREE o5 40 IR ]
B AERIEAR BN A DOM MY, LS 3IfRI S I-DOM A1 E-DOM.,
1.2 FUEPERESIIE

SCEHT A DOM A 0.22 um BZF4ER
BERETUE . SEREFFSCISEREA 1 000W TR FH
JEAEHLES (Sol 2A ABA, [ Newport A #]) ARk 400
17, RAFEOEIE . WIS mE 1 R,
AR A M B 4 B 5 S BROR BH G ) 4 B EE AR
T o SR FHPE I 2 K S I v 1 LB DR R AR 2
25 °C. 1EEMESE 0, 1. 2, 3. 5. 7d BCEATRES,
5T
1.3 ok

A Lambda 850 #1435 11 (Perkinelmer,
() KK TE FEIAE 200~600 nm f 484 h-1] UL
WO, WA IO (A) FZC (1) Feiohik ik
A RIS ZREN ()
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Fig. 1 Spectral data of xenon lamp configured by solar
simulator

a,=2.303A,/r (D

K a, i 2 MIRREL, m's r HHCEIUER, m.

IR A IR R P 5 S AR, TS5 DRYER S5 X GRE B Tk il s
) J b 1 56 RE AT A R LR s s, BRI R 2ot . FH 320 nm &b TR ISR B (ay,) I RIFRIR
CDOM e RAFEANEEIE (SUVA,,,) 181 254 nm AWK R AR L DOC WA, RFERES 5
Ttk ot R A 155 275~295 nm I 350~400 nm HPDEIERIER Syq pos A Sigganer TTEHARR
F (Sy), Hi5 DOM A9 F & s e

ffiHH F-4500 AI5OOEIEY (Hitachi, HAS) WSOGHL-ZSHE (BEM) Gk, IELL S nm B9¥ETE
200~450 nm B EK (Ex), BEELL 5 nm 3G EAE 270~600 nm 94 ZFHEK (Em). 20615 R
5 NG TS A(Ex/Em=260 nm/400~460 nm). 1 M(Ex/Em=290~310 nm/370~410 nm) Fl§ C(Ex/Em=
320~360 nm/420~460 nm) ., JSFE [ Fl% B(Ex/Em=225nm/340nm) F1l% T(Ex/Em=275 nm/340 nm), F¥-7F
PICKIRFR P EI A DEREE . R AME USRS 432 i Cy(BIF A+MAHC) FIZEER e
JCEH Y20 C () BHT) AR B2 I3 Wi . DO GHEEL (fluorescence index, FI) 7] LIZ7R DOM K
J5, FI<1.4 Bf; DOM FZEMFAAEY) M A HUTAEINEY) B A, FI>1.9 i, DOM FEZC ARV )
SENTEE AT S5 AR S (humification index, HIX) W] LI DOM MJEFLAEE, HIX #k, $iiH
Oy FAHRGHIEZ, JETE SR . A ETERTEEL (biological index, BIX) 2zt DOM (AE Y al FFdE,
BIX i, 1iHH DOM [HREFRFERE R, PNIRRR = PIis o e
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Fig. 2 Three-dimensional fluorescence spectra of DOM samples

A RES I FI KT 2.0, Ui DOM
HAKNIEFE =4, W-DOM F1 E-DOM ()&%
FEARRERE, T S-DOM il I-DOM F ST AL FLE
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Table 1 Content of fluorescent components and fluorescence
spectra parameters of DOM samples

BA%. BE S-DOM WD RIS = Ah, HAkE JOWER

AT, AT 1-DOM ) BIX {15 KiM 4o FRARR e e e e FHIX BIX

Xd‘ Miho ‘?\qu?%% DQM H(Jﬁ%é%% (FIXZO67) W-DOM 67.23 99.68 187.04 155.82 158.82 2.18 0.80 1.01

}ﬁ‘%ﬁ;‘/g’ﬁzi}iﬁfﬁigiiiﬁjg}igjgzifé;? S-DOM 138.53 116.99 53.24 221.10 60.69 2.45 0.48 3.62
< el rH : I-DOM  239.13 542.06 240.33 193.62 126.29 2.79 0.53 0.70

TIRRR . BRI, 290G S B AL E Mo,
FI Al BIX 2 [8] & A 65K IR R FILAH S . W-

E-DOM 103.90 239.01 441.23 151.60 212.18 2.16 0.82 1.07
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DOM 1 E-DOM 5 CARE BAT—E AR ;. S-DOM F1 I-DOM B GHEE B —E R E, X AThE
SRR A kA R 56 . SR AR E-DOM AWEESE KA, 23 DOM (1) F 5k
—o WIGET R STEMRIREBIIE R, MO UIE R —iR 4. I, AR5 B 1-DOM & S-
DOM [ EZH RGBT
2.2 ERX DOM £5MNA] I IRUS I BRI 20T

FESHRIE AN 3 R ATLAE HTAFERTE UV-B KB (280~320 nm) MG EEIJCR KT
UV-A Bt (320~400 nm), i} CDOM HOEEARCR S FRIRREZ VAR, CDOM TE R WOtk Bt
FJEERURAR/DN, ULBEHE T2 A e AN O G RER G o (EAER A, eI A B SR et (] 45 1-
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Fig. 3 Absorption loss spectra of DOM samples during 7 days of irradiation

B asyn SUVAL, Sy 23BILAEE 0 KN FEMEH—fLAb BRS153.3) 3 R bREEE IR (] A9 22 fe &l 4 Br
o TS FTARERIY ay, WREFEK, Hrb 1-DOM FHRIEE RN, 29500 25%, HAURES AR HFR A
HIF, 2979 40%~50%. XM CDOM BATRIRIIMILAEST, M5z RDErm HIRE & ke e i, il A
M B AR TR/ N AR, NTREEHIO LIS RSRIE . JERRIEZIEIR T E-DOM o7
PeRR S, CRPUDEIER TRPRIA, 7oA — RIS, Wk A st ((OH) A A 2 (0,-),
AL SRR A AR ROV, M/ N 12 SRR S-DOM 1 W-DOM H5 P 15 Bt A5
RN, 17 1-DOM HSF A ERRA S BRI AAEOR, IR RERLE TOUEFLIER]. R 1-DOM Sb, HAlbAEf,
Y Sy BIAHEES, RUDEIRAERSR K0T DOM 22t /Nt § DOM. 1-DOM /Y S, AT A
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Fig.4 Changes in UV spectral parameters during 7 days of irradiation

R, (HSCRTAHGEPRIEIFE YT A DOM BT Sy 005 BUE, POMEE I BRAGHLAY A SEROICHE
TF 280 nm™,

B TR, B 1-DOM #b, HAR 3 DM CDOM RSB GRRIN T (3g hnmissEon b, 4%
WiteE . T ERIHEDERERE R, PR TS, E A 2) Bt

Y =Ry +Rp-exp(—Kx) 2)

A x AOEIRINTEL, d; Y RRIER 0 KOREMEIT AU asy: Ry ATEDEHEER T AL, %: R, ADEAER
SEHITE AT, %5 K AERERRERER, 4

MELERME 2 s, WLIEH 34 DOM #2 CDOM WIIEMRENNEMALER
FE LA AR G R BB 0.99, 1A 45 R, Table 2 Fitting results of photodegradation kinetics of CDOM
7k M0 E-DOM H1 ) CDOM eGR4l Fhe i R AR BATTR R OtHeR A S
HUCE W-DOM, S-DOM Ffi. W-DOM  ¥=0.46exp(-0.66x)+0.53  0.99 0.66
23 3 '5?%55(?]- DOM ﬁﬁ'ﬁ‘ﬁ)ﬁﬁ’\]?ﬁﬂfﬂ] S-DOM  Y=0.43exp(—0.44x)+0.57  0.99 0.44
KIS IY C, AR H RSy E-DOM  ¥=0.46exp(—0.84)+0.53  0.99 0.84

C, 3 LASE 0 d R HEEIH — AL BES 15 2 RO
MRS AR IR AN 5 7R . MAIEL S(a) Hh] LA G RRGRE b A R i B R B 1) 5 s A R IR, (HR%
i 4 AHTR] . E-DOM AR Ll R, #id 909%; HIKE 1-DOM Fil W-DOM, Z3il%) 70% F1 50%;
S-DOM FYRfELLBIERAR, AF] 40%. FHIE 5(b) FrTLIEH, W-DOM AR H Y & e G IE AR Hh /NI
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Fig. 5 Changes in fluorescence components during 7 days of irradiation
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Fig. 6 Changes in fluorescence spectral parameters during 7 days of irradiation
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Fig. 7 The correlation between humic-like component and a,,, in DOM
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Fig. 8 The correlation between protein-like component and as,, in DOM
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Photodegradation behavior of dissolved organic matter in Qinghe river of
middle route of South-to-North Water Diversion Project
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Abstract  Dissolved organic matter (DOM) is ubiquitous in water environment, and its photodegradation
behavior is closely related to species and sources. In recent years, the problem of high content of DOM along the
Middle Route Project of South-to-North Water Diversion has gradually aroused people's attention to the quality
of drinking water sources. In this study, three-dimensional fluorescence spectroscopy and UV-visible absorption
spectroscopy were used to characterize the optical properties and photodegradation behavior of DOM from four
typical origins, i.e., water (W-DOM), sediment-derived (S-DOM) and algae-derived intracellular (I-DOM) and
extracellular DOM (E-DOM) in Qinghe river section. The results showed that the main origin of W-DOM was
E-DOM produced by the metabolism of algae. The main reason for the formation of S-DOM was the release of
I-DOM by algal cell rupture. The photobleaching of DOM mainly occurred in the ultraviolet region, and the
photobleaching efficiency of UV-B band was higher than that of UV-A band. The degradation rates of
chromophoric DOM (CDOM) in W-DOM, S-DOM and E-DOM were basically same, ranging from 40% to
50%. The degradation rate of CDOM in I-DOM was relatively low and about 25%. Irradiation could decompose
complex macromolecules in W-DOM, S-DOM and E-DOM into small molecules with simple structure. The
photodegradation ratio of humic-like substances in CDOM was higher than that of protein-like substances. The
photodegradation rates of CDOM and humic-like substances in W-DOM, S-DOM and E-DOM were basically
consistent at the same time; the photodegradation rates of CDOM and protein-like substances in S-DOM and E-
DOM were basically consistent at the same time. The experimental results show the transformation and removal
mechanism of DOM in water environment by solar radiation, which provides a theoretical basis for the
protection of river water quality.

Keywords dissolved organic matter (DOM); photobleaching; UV-Visible absorption spectroscopy; three-
dimensional fluorescence spectroscopy
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