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Abstract: Dissolved organic matter (DOM) is a substance that is characterized by a variety of structural compositions, complex
physicochemical properties and a wide molecular weight distribution. It is composed primarily of humic acids, fulvic acids, proteins, lipids
and other organic components, as well as carboxylic acids, hydroxyl, phenolic, aldehyde and other reactive groups. Domains of the dissolved
organic matter (DOM) are ubiquitous in lake ecosystems, where they participate in a variety of biogeochemical processes. These processes
influence the migration, transformation and behavior of biotic elements and pollutants, and play an important role in the conversion of
carbon sinks in ecosystems. DOM in lake water exhibits a variety of environmental behaviors. For instance, DOM can be adsorbed to the
surface of water particles, and the distribution of DOM in the dissolved/suspended phase can be regulated; DOM in lakes will undergo
photo- and microbial degradation, which will change the content and structural composition of DOM samples; the multifunctional groups
in DOM in lakes can be easily complexed with metal ions, and can also undergo electron transfer to produce reactive oxygen species.
Furthermore, the existence of dissolved organic matter (DOM) in lakes has been proven to have substantial ecological and environmental

impacts. Specifically, DOM in colloidal particles significantly influences the stability of these colloids and the transparency of the
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surrounding water. Moreover, the binding of DOM with heavy metals can change the bioavailability of these metals, thus influencing the
well - being of lake ecosystems. Additionally, DOM in lakes can either facilitate the degradation of organic pollutants via reactive oxygen
species mediation or impede this process by acting as a light shield.It is crucial to emphasize that the behavior and ecological effects of lake
DOM are intricately linked to its molecular weight, active groups, and molecular structure. In this paper, we conduct a comprehensive and
systematic review of the behavior and ecological effects of lake DOM, as well as its correlation with molecular structure composition. The
findings of this review can offer valuable theoretical guidance and technical support for understanding the processes and mechanisms of
lake pollution, implementing lake restoration and regulation measures, and formulating lake management and planning strategies.
Keywords: Lake DOM; Environmental behavior; Ecological effects; Molecular weight distribution; Structural composition

characterization
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Fig.1 Analysis of the source and pathway of DOM in lake water
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Fig.2 Distribution of DOC concentration in five lake regions of China (Data source http://lake.geodata.cn)
2 38 DOM HIRAETS 5%
2.1 SERIERAKR

HIVE DOM G544 BN 73T BT R RS AT N S A S IR RO ) B o LR BOGHTBIVE DOM. S5 4420
BRARAE 50 W2 5 A0-v] IR SO s . =450l . IR . B AR AL A6 . R Ah-T]
RSO 1 AN = 4E 52566 RERE XTI DOM HIAHXS F2 2. AL A RORIEAE B EAT T . lin, St2Z%
SUVA2ss Fil SUVAaso 1] HI T-3RA4E DOM 557 KA1 8 A B RS 9 -F FZ 19, DR E (Sr) W75 DOM
(50 F AR, FE WIS S 40h, WokREHE (E2/E3, 250 nm #1365 nm ARG FEZ L) Figitat
. (Sp75.205 FH 350400, A 275-295 nm F 350-400 nm [X [7] HRSE REFEEIUAED 5 DOM HIFHXS 7 F &=
B RY SOk Hrhuonia s (FD. AR (BIXO. BN (HXO A ERE B o
RERS St DOM FRSRVE . AP MFITE . SR B AR FE AR 6 2 4545 8 P2 A5 70 ERARAE DOM AT 7 i
Mz, ESAFAE—ERRRE. A0 a] W BOG 1 ) RS, M DA IR AR &, B 2R
TR RE RIS T e, AN E TR R RN B > T A AR B ). 4SOOI A R AR T R A SOty
PERE PR, RN ZOUHRE S 2SR (0 pH. iR, BT W, SIRFEM TR R AT
RERIEE S, B0 T B AT A HE A

BHIROCIE RAEHIAE T, BieRegUR K AEZE 202, WIS E R S ke s, Az
FEP LRSS EAES DOM RIAL AT E IS RAE, HARMEARIE (PC-NMR) FIE#E ("H-NMR) A LL
RSP SRR E A & &R, #ilin, @id BC-NMR 1 3k45 DOM HIfRlE. &%= iRi . Bk,
FEE. A BIEEHRASER, @i 'H-NMR fEREENRE. FER. B, SEREEREAN
oHE R, ESLPRR I, AR IEROGIE A AT TG, ELS R ot i R AR AT A B BOR, Rl gn
PRIBCRSCHRR, JUHEN T DOM X B R IR R &4, I ESAE S TR BOyHE WS, X AE
—ERE L BRI T SRR A R T ROHESE



e BRI AR 6 21 AR 3 TR HR AR TR e P AR Ak SR S B DOML [ 45 R L AR AR 1291, FELT At rh, %k
N 1640 e (UECHZRIR, IR C=C RIS, i1 C=0 M4aHRa J o T IaHRah 51 #2, KB DOM ] fE
EHEE TR BN 1541 em! BRI C=0 AT N-H JR3hE; JHCH 1455
em! (UGN AR IR CHs A1 CH: 7 C-H (4R 3h, JR3E LA R MP4ER 35 C-OH AR, RASH K
LIRS G YR JHOA 1415 cm! (165 DOM 1 N-H (25 fi3R5h, RHIRES T fefe e i A28
i WA 1142 e FIENZRERIT C-O MM AaiRah g0, 2 2R BUR I ZLAMGIE i RIS B
KA DOM B 2 5 REAIFE, HFEEEREINC=0 (1640cm™). C-H (1455cm™), N-H (1415cm™)
' C-0 (1142 cm™). Fan ZPA7ERF S DOM 55 Cu* &5 & a8 I RILE TR Gl i, FES 51
BN ERE. TR B LSRR eeE . SRR (FTIR) BARTER G LR &
REF RG2S L EA T (2@ P, {2 FTIR XK MR R ISR B2, B R Bed B e A1 0 8 M A5
B X BRI T HAE S SR A b R B3
2.2 FRIGHRMERAR

HAT, BEEREHEARR B RE, MR AR B8 1 PR (FT-ICR-MS) S F AT BLEE Ak
HERI 315 DOM VEGNHI 7 T-45H3 (5 8. B4, Van Krevelen By —F) 2 B FI ) FT-ICR-MS $3E Al AL T B,
B A (H/C) AL (0/C), RefEA ZKIX 41 DOM AL /- M5 RAT A2 . Bk
. O/C FLBl AR Ak B % A I S BOR SRS B R A, HIC ER B AR AK RE A 4R s Il BBt E0S AR, 1024
H/C Fl O/C HLBITE Bt 47 1) L ARZNIT, 43 ikt B A B 2 AL, DL ROK iRl & 1 F29,
Liu B0 ] FT-ICR-MS AR AW it 55 5 8 724015171 DOM FE fidh AT T REERER, 81T Van Krevelen
BT R I, W IR B R RUK AR DOM B AR FE N F S, ik H#EZK N DOM & & it
KW Xu ZBTFIH FT-ICR-MS HARTE A FELE N DOM 4K, &RRNEREILE T, DOM
P38y FEROR. AR ER . A EMERAL, B A F 55 40 0 K s 3R W DOM 1
AR FHECE TS, HAFAESE 2 MBI T RIRIEH] . Feng 58K A FT-ICR-MS ARG F7KF
b RAEHHG BT AR E HLA (DOND &3, DON 7EHEFRBIBIT RS S E 18.3%, AKX
4> DON 20 FALE A —NEE T R FTICR-MS 762> T /KR AET7 T B AT TE Al el e 3, EHES
R A 2% (R AR B ) 17 L) 2 RS,

2.3 FFERMERAR

B4 2 BRI AR S RFAE AL, 1Y DOM B B A 43 1 SE SR ) A S RFE,  DOM 435 3 AT RFALE T 2. 355
Wi HLAE AR AT R R AR SRR . FLRT, 1V DOM ) T PR AL AR 40 R~ HEB (it Ui
YR IEMGEUE. MAHERNE. WYRAE RS ROTHR G (SEC) &—ME T R a5
BR, TZRMHTER RS T2 B SN FRERIE. BT RERS FERAT AT HAAAAE S, Bl
% KRS HER (i 15 2 1 BEBOGOE B B R (SEC-MALS) X1l DOM 4 Tl 73R AE, %%
RTG53 BhrdE fn B E B A EHN E DOM 8%t 73 F 8B AI R, Jfdt— P s sl 25 5 B9 1A
FEIE A SRR FH IR LA M, FEAN R GREH 0.1~0.5 MPa) [IPEFF, SEBUGER /N7
VIG5 K 5T 43 5 1401, RS R 46 LR AR [m) FL AR R DR M 45 5 I [va B A = el oy Ui AR W v
DOM 434 4 NA): maTEHAS (30 kDa~0.22 pym). HFEH 5 (10~30 kDa). &7 T E4H D
(1~10 kDa). FAZ (<1 kDa). i V) [ SEH AR IR s A T WA B 77 1) S5 8y 1) 200 EDIRES, |
PIFR S o X P AR S I e R 50 77 M LR, SCBVA ) S5 UKL L e 4340 o S8 [ 4k 2 o 11 43 2 1420,
=255 A TSI ) v SRR AR K BT RS R A o A BT A B, R AU E R ) R I 4
B RAE R D) R IR R B TR WA A FA S RS DOM A FRINER, K
L5 AR DOM A4, 7 DOM Hi<1kDa KT 52055 o Lot 50%.

T, BEE SRR, WOHEE-AHUR-AHL AR (LC-OCD-OND) L4838 K e )iz F £
W1 DOM (40 F B4 R U400, Z 3 AR R LA JOE I oA G Ak 04T 4 2, R [ e AR AR B A 2 H] 1
SEAE ARG BN, 738G A8 B VAR 25 T 2 =0 iy, R B A i e i
EHMEMEE (UVD) A VAR (OND) DSRIFHE 2 E R . 5214 4712 f LC-OCD-OND 5 A X i ]



I DOM AT 704, MRAE> TEMZEFARE S KIYR: /5> 2 kDa WAEWKRS T /- FE> 1 kDa
B 3 F&AT 300~500 Da [FJE5E)T BEART“Y) . 7 F &< 350 Da (WK FANERA TR 1
Sb, WIHT ST B RS (FIFFF) & —Fu@ T K7 IRABURLRIGORL 1 JE IR 7 B A, mIRE v 0l 5
TEENUR > TEFBESE (S B, (8 P 5 25148%) FIFFF SR BT T RGMAL, HRAZEARE R 700
DOM 7E 0.3 kDa~0.45 pm 7T 5 [X [ &85 #i {5 B«

PSR, NRBER— BRI, R E T E 2 R TR, flans &% a5 P47 7
(PARAFAC) 15 DOM ZH433kV5, P i o ol ) g 43 70 2% R R LA B AT 400, IX PR AEREE AN $
J+7 DOM ZEHIfENTHIKEE, HHEZ) T DOM W FE M FACF RIS RGURE R, A7 HSmY =
4566 1E 5 PARAFAC R 7R DOM WAL 5y, 4G mauiit (1 (HPLC) A 2 # il (ESI-FT-
ICR-MS), R4#/RT DOM Ko THME AW MR, Slia s G AL R T 2 T /K P HHEY -
Tk A STR SR A0 R LR SO B A = 4E 5 61 40 A DOM I % B 5 B RE I AL, 454 m U ST HERE 6
W (HPSEC) MES BT S55ER, PEX MBI 73X K DOM RGR0 T8. &5 & R,
5 cu?t, PO G tERE R E S TREEIREX . a0, BRI &y FRRIERAR WS,
AIA 3RAT DOM 4544 4 I 2 51k
3 178 DOM H94T J94FHE
3.1 WRMITA

KRR DOM 4b, IEAFTE K BRI AR, DOM 2t ) B3N/ B5 A 241 F I B X 2
BRI (LB 3). VIBEWRHE ARG . JEERT). BikD) GERIHEEFR) &, A2 WMHER E2=
MR (5RMIMPBILMAEE). S8 BB FAMARTE FEESER 2, TEBHZ, £
HE LR RS DOM 5 BARTIURL KW BHAE A2 Z R LHISL AR . i, AHF5 KL DOM wl il 6
KAEFH TG AE 80 AR b 20 56 2 L VR BT Bk PR A R 2 T 1531

ST DOM 5 IR AR ORI B A R IR 3R %, S AR ME B (LR IR L P4 3R LA 46D
DOM F§1E (41 DOM K. Hifif BiktE. /T8 FMIAEIHNT (0 pH. &7, ST ASMIEE
&) B4, Horht DOM (RS HLA7E R RORE R THI F W B e B S50 . SR =F B A5 SIERIE 5 vh i L R
DOM FIJE YR DOM TE/KERA FRARRIORL 2 1 2 A BRI R RE, EGEIE DOM MRt 28 B mlik 542
mg/g, T IR DOM PR (231 mg/g), {HZHEIR DOM FIFHEZ (1.82 min ™) WEFEIE DOM
(ISP 2 (0.88 min) TR, Gao ZEEONKIHEFLIN Ny DOM ¥R P RT3 SEma W PRk, 76— 5 V0 B A e A
TR 75 BB DOM IKFE T BN, {524 DOM KL At FEIR PRk B 2 23] . eah,
FUAMRFF T30 2 I A AL P A 0o W B A SR A 2 7 AR S o IR SORE I LR T AR, Ho 55 DOM. (14
Pk, BAEFT DOM MW bH o ARMSORL I 0 FL ARt 22 e K 5 DOM FRVWR BT R, A 7 L)
FE A FUAE B 25 W B S IE LK) DOML 407, IR Z MR, BRI 258 Langmuir BB AP LR T A4
A pH I fAsxt DOM 25 % Rt P2, R ILBE pH T i e e IR B S ks, 24 pH =6 I, SRR
EIRHTETIRE.

3.2 EEEMEYMITA

JHEAET, WIKR DOM @il ok B FAm s, HAsE MESIT R ERE, KT 2RI

THAETLS, Mr=AEmEAFh, 45 DOM*, 10, f1-OH. A2 ILE 3.



DOM*+0," ——.0OH

3POM*———
L2, 1pOM+10, -
® hv @ @
IDOM* @ DOM+-
eI E)V ® | O, i
DOM DOM+0," I({; H,0,

B 3 R4 F R i DOM A i v 8 b i 72
Fig. 3 The process of reactive oxygen species formation for lake DOM under light conditions
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Tab. 1 Behavior and characteristics of DOM interaction with different metal ions
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Fig.4 Adsorption and degradation processes of lake DOM (yellow arrow indicates photodegradation process, gray

arrow indicates DOM microbial decomposition process, and blue arrow indicates DOM adsorption behavior)
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Fig.5 Schematic diagram of the effect of DOM on the degradation of organic pollutants
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