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1AL T KK R okl TR 2R, dbaE 1022065 2. b5t KR Rley 5T %0, #HE MK R E &5
g, dbat 1008715 3. AL KRS KR TRBE, TR 110004; 4. KL KHE 2B R EIER S BB,
Z2 521 19 066004

B OB BRSSO = B M N A HLE (intracellular dissolved organic matter, -DOM) , 1-DOM 7E ji]
TE rPORE 28 7 A% 1 G R A R AR ) A L B R i AR TS v A B R AL R ER S RN o R TR A G BRR B A= X
I-DOM I REf AL, R T OGREME . A WM FOG AL Wi S e . S5 R R WT, 1-DOM 28 7 d DG I fifk F0 Az ) 1% fie
J& . WA PLIK (dissolved organic carbon, DOC) (122 B2 75 5l iy 70% F1 81%; 4K G IR 1 d fE 25 B% 38% W
DOC, {H/F AW Ob-AE W i) 5 006 AR D B X DOC 1) R BRECR — 3, #E— s RM, LYk
i < R HH Y R I B (respiratory quotient, RQ) K T G- W R b A2, VAWM tb TAE Y BRI 72, 62429 % i ad f2
r 225t B S A I RS BT R 1-DOML Y T R & AR T RS, iR RS IR T AR R O, RYSHAE A CO, YR AL AR
Wy R A 3o R P B ) R R UGG B9 1-DOM 43 5 M FE G -AE W R A ad A v, 2 W R i aod AR 9 ol 2B 0 3 ) )
LG AL IS 1Y 1-DOM 3 T Je~E Y R i b, JCIRIEFE T 1-DOM rp a] A: Wy A (M IR T . 8 P 5 AR Jii
FERUA Sy, FHEI-DOM WLV REfR SR IEAL; IR, DG 1-DOM 1 K 43 F 9 5 43 i i 55 O/C (/N5 T4
Ji, AEGCE AR G O, Wil /b , NRF Y TN D b AR W R R AR A i CO,, FEURQ TR . ARWFEAE R ]
S E K TR RS

KR AEWREMR; DGR MUPEBLE; (AR e S ] SR B

T3 S R B AN S oK AR, T H R S B = B A AL (intracellular dissolved
organic matter, -lDOM) , UKL 275 % & (chemical oxygen demand, COD) &, F=Afa . M. B
SEIK TR R, 45 7K LAy R BRI U, 1-DOM FE T 25 2 5 — R Dbz i B AUE Y fb o 72
XS R 2 TP 1-DOM Y B A, 76 B T A 1-DOM XK /K % 2 B A R 2 Bl [R] g, X s 72
. T3 -DOM [ 53 T2 o3 R84k, 520 HAE T8 b (Y 1L RS 4 AL AR RN ) BRI, A b 22
5T 1-DOM B 'G5 fige 1 A= W I A LA

[-DOM J& 7K R 5% H % #1145 ML) (dissolved organic matter, DOM) ) H Z 2k i 2 —, 1-DOM H1 4%
457 L] e 5 SR DOM A1 i ANTA] o 4 F 4R AEAS[A] 9 DOM 76 G AT A A T & R B H R[]
(A B ik e M1, HANSEN S8V R R W], IR0+ o . AR SEUAk B DL K B D 1 &% i %5 5 1) DOM 431,
MEHFT . A E AR, S EYER. A BRBCERIIES, A m i
ks BHEA: 2023-03-15; FEABH: 2023-03-30
E2E&TH: BERARBEILLSFEBIHE (51578007, 52030003)

FE—1EH: KOt (1998—) , %, WLWF5 A, xinyizhang2020@163.com; NREEIESE: 204 (1977—), B, W1, #F%
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A EYRT, SRR ; 1. =5 &R DOM 43+ 5 #O% A il ko A
MLAL & Wy ol 58 2 Ak I LY, W i JCHLER (dissolved inorganic carbon, DIC) . CO, 5 CO™; it
A, SEER 25 DOM 14 ¥y [ fre 4 PE P, BERTILSSON S50 (ko8 & 3, SEREB] LA P24 5w A
Yy R AR 4 7 B RR B, PR UEAE IR AR T CORY %5 U B BIF 5T 4 W, % MR nl AR W) [ 1)
DOM B 55 AL 8R4k o A ] A2 Wy B i i) DOML, 41 20 Wy [ % . BITTAR 252 5 sk 3% 37 i 28 1L
P, JFHR U I-DOM 5 58 Holt A Wy R A e 1k, 4% SR 3 I 4] 4 1o 9% 95 0K U T-DOME 1) 6 [ f R A= )
Wil Z R AEAE TSP R 2R

I-DOM H. A & 24 4k A a5 A . MBS 98 B, K51 5 88 1-DOM . Hh = 225 4 28 i Al
R N R 2 PP T . SIS R R A I A7E SR A6 R v AR R A, 7E T WG TR R AR 12,
F O TR AR AR AT DO 2 O T X RE DL M i . ok T5 A S0 B O e B, KO 5 8 1-DOM 7 &
Yk i ot B, RO RR AL A 1 & R W AR, SR A A e g g, R TR R R B,
B e ST R, HETRAT S 0 = 4RSS Ot R UF 5T 1-DOM WAk . ofc U AR M b, =
() FAE 7 5 N 1 2 1 A B A it . A W AR i LA A TG BB A& 1 X A I i FR A R 5 b Ab
oK T B B 2SR R 1-DOM D' -A= Wy I e ixb 2 v D' 5 fige TR A6 400 48 i [ 10 B ) /5 4 L o 55 2 30— 20
AT

ABE A SO CA 2E AR . AR PR AR DL KOG AR R AR SE B, FSY 1-DOM 76 % AR A= W 7
Y R R, R R R B A o 2 [B] e e 4R R i (fourier transform ion cyclotron resonance mass, FT-
ICR MS) LU M43 F )2 T 5% 1-DOM 76 6 A, A9 W ik LA K — 3 D I /5 MR ML, DA A doT
HEK BT PEES 2%
1 MRERF*%
1.1 I-DOM $2HL

KL S SRAE T AL s i M JE XV 1T (40°0/49.716"N, 116°17'6.695"E) o i JH] 25 57772 ¥
SREWE A, BT 5 L#t . R R PR AKFELL 10 000 r-min' 1954 3 B0 10 min 43
PR, K P A0 AR R 2K Y 3 0 B TR IR 20 °C UKAE N R B RA 3 . HFLAE N 0.22 pm
(IR A £F 4 2 8 B 3 U 15 3] I-DOM I . ¥ ik I-DOM R B E 24 Sme- L, -7 T T B
=S
1.2 FABENRAERBIE

O W A S 36 SR FHASE AL B G T8 (Sol 2A ABA, 35 [ Newport 24 7)) , R HRZG BA L, i 1-
DOM %% 75 43 F E WA . 48 BB B 15 1000 Wem' 2, I IF 30T oL b 485 400 b 0 B 2% 1 28 119 K B OIG B 5
JE o B 1.68 L I-DOM A WA 2 L JC W B BB 30 b, AR I 26 % 35 o 1 1H IR K i 28 1 (25+
0.5 C) FHFEOE IR 7d, T ROEIE 24 he AR A 5250 R R AR A W B5 3547, B 1.68 L I-DOM i
A2 L TG % B B I, A 1% PR B S A M0 A0 (28 1.2 pm FLAR 8 A 3 98 199 785 Tl K R 12T
FVE %Y (NONH,, 50 pmol-L™" HI KH,PO,, 5 umol-L™") , Ff M S H ., &m B EREER
16 25£0.5C £ F R F 7 do -9 R AR 52 56 J2 oK 1-DOM A e L iR Ye P i S2 08 25 F T OB B 24 h
JE 022 um (P UE MR U8, AR IR b AR AR ) R A S 56 25 F ) 1-DOM I W rh I 1% AR B s A 4
PR RS S I B A B 5 5555 7 do SRR RV E YRR 0, 1. 3. S 7dH
B Je-EW RS b, FECRRMEANEE O A1 1 d LA KA WIRERR AR 0, 1, 3. S A7 dBURE. REANE
LA A 0.22 pm 438 B i U8 5 R4 T DOC #e B I %E A1l I-DOM 14 [ AH A B .
1.3 BB LR AR B A0 4 H0E IR E

K H TOC 43 #7{% (TOC-L, Shimazu, H 7<) M & # 5 i) DOC ¥ B o SR FH 8 4% =X M 46 T Y
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(uSafe 2000/3000, L& B A RS A ) FE 5 20075 i SR AL JPB-607A, b ¥ AS L BL 2 AU 4% A7
AR D) 43 B 2 — EALBR (CO,) FIiFE iR 4 (dissolved oxygen, DO) AU B . FH P2 42 1Y €O, 514 #E
1) O, BE/K It , BURFIE R (respiratory quotient, RQ) PFAf it A= #y T W A FH .

14 FRBENRAEHEZER

K F [ AH A Bk & (Agilent Vac Elut SPS 24, 4R BHE (1) 47 BRA F) % 542 Bond Elut
PPL [& A0 ZE BUAE (200 mg. 3 mL) X #F fb 47 B AR AL B DL & 4 1-DOM!, HARERVEA 3R . 1) R
fig 5 15 I-DOM #£ i pH % 2.0; 2) 7E B AR A MR B 1223647 PPL #F, 6 /5 H 6.mL W Jist ({53 40)
6 mL L2 KA W (pH = 2) Wk TG AL AT 5 3) ) PPL A2 I AKE &, AEELEL 20 mL-min™" /) 3 3 3
1ok [ M 25 BURE LU 48 1-DOM; 4) BE 5L 58 5 A 6 mL 38 BR /K I8 W (pH = 2) ke AE 7, DABR 223k
G55 5) AR THEAEF, SRJEH 6 mL RSP ME , WO DRI ; 6) TEFL25 S50 F T VeI &8 W B 5
SVEK, FT-ICR MS JU5E /i FH 1 mL B i .

1.5 EEMTHE T EHEEIREIE S

K I Bruker 2% 7] 1 Solarix XR %! FT-ICR MS X I-DOM (¥4 F 41 sl #4740 M, H w6 37 98 B hy
150 T; BFUERABBIZ ESD & 7R, #EFE7 20 R B, JFFE N 120 uL-h s B
FRBUE B R E R 4.0 kv, FESCR S T 00 i B AT A b, S A R P A A ) T
9 0.06's, BEAHE SR 300 IEHIFE M (BAHSEE N E 3 ) DG FEME L B
(m/z) 200~1 000, X281 52 K S AT, ] 10 mmol- L™ HUER4H (50% S5 79 B/ VA 1) e Y VR R A T AT AL
. i BUE S F Data Analysis 2 {F (Bruker Daltonics, version 4.2) #£17 43 #7 .

HR A H/C F1 O/C 13 LK r 45 2 75X 43 7 Rl 4y 7 2807, Q. BRI (H/C = 1.5~2.0; O/C=
0~0.3) ; AT (H/C=1.5~2.2; O/C=0.3~0.67) ; A% (H/IC=0.7~1.5; O/C=0.1~0.67) ; B/KiLE
¥ (H/C = 1.5~2.0; O/C= 0.67~1.2) s+ AN 1% (H/C = 0.7~1.0; O/C= 0~0.1) ; # & H/IC =
0.2~0.7;0/C = 0~0.67) ; B7 (H/C = 0.5~1.5; O/C = 0.67~1.2) . & 1F i 75 7 $§ 50 (modified aromaticity
index, Al_,) . 55 % X %X (double bond equivalent, DBE) . DBE-O ik B9 ~F 35 % 4L IR & (nominal
oxidation state of carbon, NOSC) HAR |5 75 7k =X (1)~ (4) iR .

1+C-0.5x0-S-0.5xH
‘Mmm‘ﬁz( C—05x0-S-N-P )XMJ &
DBE:Z[(C—O.SXH+O.5><N+O.5><P+l)ixM,-] 2)
DBE—O:22KC—05XH+05XN+05XP+1—OLXMJ 3)
4C+H-20-3N-2S+5P
MBCzZﬂP— i = * )xMi @

KLH: CoH OO Ny Sy PArSIEAHRN B4 M, &5 T IR 25
2 H#HRE5TE
2.1 1-DOM HIF& R 4514

TEVCIEAR Ay B A 0 G- ) B A S 86 b DOC ¥ B8 Bt I 1) 28 Ak n ) 1 7R . 1-DOM 48 7 d Ok
R fiie R A= W B 5 . DOC 19 25 8358 0 3 R 70% F1 81%., T AE Y- Wy K i s v, 1-DOM 22 1 .d G
W ff , DOC ¥ B Hy 5.5£0.08 mg-L™' [EA% % 3.440.12 mg'L™', BE/S 2 7 dA Y%, DOC ¥ ¥ i
3.4+0.12 mg-L™' FF MK & 1.0+£0.04 mg-L™', DOC A 25 bR 81%. b [ fift Al A= ) % £ 2 RE AT R b 2
¥k DOC, DOC Lk Wy fi 25 B e m 5 TOLREMR , X2 i TR MR A4 77 & A R 2 kKA &9
MEEREY I, mEAFFEEMASGY S RN, EHik I-DOM B 5 g A R mit-AE Pk
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i ik B2 O BEOT I $2 85 DOC M 5Bk %, b 6
BEH0 ) T 1-DOM B A 4 W A AR, X 1 5] I o
OBERNOSTERER #l BENNER!" {1 Hf 5¢ 4 % ~ TR LR
—5 o
RQ 4 FA A 4907 W I B G 4 9 s
TR RR A1 — PP B8 AR . 2313, 1 §
DOM A YRt P21 RQ 1.1 Ye-AE ke =
R, GRS RQ M 2.0, 1
DOM - 7 [ fife 1o 72 649 RQ 125 T 2 W) K At 3ot %1 om s N ¥ o
&, RUDEIE A P v 0 it i ) 1-DOM 1Y Tl
Ph R & A T B U T R T A gy O I B 1 1-DOM [ fiEid 32 DOC iR E AL
0, %) T4 6 Co, (77 A Fig. 1 Change'in DOC concentration images of [-DOM

degradation

2.2 I-DOM W53 FH 57 574

JEREAR . A W R OG- W R R AT S 1-DOM B4 T 414 B A4S AR an e 2 FEE 1 i . 2Ok RE
fi#% , 1-DOM (1 53+ S Bk 2> T 63%, V34> + it N 431 Da | [ 2| 374 Da, 3 W% BAE 05 1 1-
DOM H1 [ K 53 T4 J5 o it /N o F 40 5 BY . X J2: T 1-DOM. HR A 25 | 8 4 o 2 9 o LA AL 4
G R RO AL, IR IS IR X R FIRE G, R IE N oy R RS Y R
Ho ALY, W Co,. COZEPY; [FRf, H/C BEMK . -O/C il AL, THim, RWDEBEfl -DOM /Y 55
FrEROm, HEIAT AR, X5 TRANVIK 22U F58 —3, S AR -DOM E AL KA 5 Bk
A W B i 1) 55 A PE 1-DOML. 3% A2t TR B A 1 A i L Be r= 2 S Bk R o fi SR ik A4, ARSI NR
T, 28 A2 RN BE B W A B DS AR R S A M M I B R Y, S A R, 1
DOM [ 43 T B8 1 29% . V34945 T4 T 18 Da LU K AL, BT TF i, X B4t SRt [E B 4= )
WA 7= A2 T B J5 R KAy T 4 72 i A 1-DOM & & . iX 5 LECHTENFELD 47 B 5% — 5,
A= P e A 1T B 0 IR W 7 AR A S R B R 2 4y 5 Ak, H/C BEARAT O/C Tt X R AE R B 1-
DOM &AW 51 A T & A H Rele A, ALl FEng 55 A Y S #2294
Wi 5 o T B8N T 24%, E3 50T 8 N T 24 Da, Ho T4 REE S5 4 Y MG 2 5 A8 K.
-z Wy e gt 1k R TP RS [ A X T-DOM 431~ AIE 1) 2 28 5 BRI [ it e A — B 78 G- W R 1
firf, I-DOM ZGH S, A W) i B Y RQ BT 2 T, T B2 P S 't EOKE 1-DOM Hi i) K43
T4 il 1 O/C LE /NG W ™), A= Wy AR VS A6 O, Wi/ s[RI, /Ny Bt 5 9 Ak
Yk Stz % CO,.

- SRR TR IS < e-EYIRERRET - IR - AEYIRERET - AR

.................

DI v

i
LELds e
0515 CHE AL

0 0.4 0.8 12 0 04 o8
o/c o/c o/c
(a) SEREAR IS VK (b) A=W Fe i JE vk I () - Wi i vk ]

2 ERERRRIE. £YIMEREAIEMA-E £ RIS van Krevelen (VK)
Fig.2 Van Krevelen (VK) diagrams before and after photodegradation, before and after biodegradation, and before and after
photo-biodegradation
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S & i AN A= W) B f# J5 1-DOM B DBE JF #z 1 1-DOM JRIA+E f FNFE RIS B9 FT-ICR MS R AE
= , £ I;%ﬁglg AW Igé_'gﬁgi: Y e f# -DOM [ Table 1 1-DOM FT-ICR MS characterization of initial and
EN %HEi j]l] 25] ’ fﬂﬁi% F%%Efii i) DBE i after degradation samples
INBESR TR, TR TR ey TTATERC R ORI G

M A IR A M) R . DBE-O 38 1 I ST 2167 809 2790 2677
2 C=0 (1, HHE) A A () 5Tk, ok e S A . \*
S B 2 I JR2 I C=C: 6t S 400 B 1 TR . 45 R o S & Vo 03
i‘%fﬁ , -DOM q:‘ C=0 Xﬂ’%’f@%ﬂ}}fﬂ’]ﬁfﬁ}(@j{ Almod 0.10 0.16 0.19 0.19
Tl . 3B IR BRI R 458 C=C 45 Hg 1) VROTR a1 374 48 407
%}ﬁ[%]o I-DOM EI/J NOSC 7'~j ﬁ {E , %% Hﬁ /H\ﬁ: DBE 5.24 6.18 7.28 7.10
JEUIR 25 T, 28 5 W A AN 2B 4 W % 5 NOSC DBE-O o YN Ko 0.18
ﬂ‘% , U\E Eﬁ )“ﬁﬂé?"ﬂli%ﬂ%ﬁ iij er_ I-DOM ﬁ NOSC —1.00 —0.77 -0.64 -0.61

AACER, HAEDARAKRTLEMA, X511
DOM £8 5 [ i R A W e itk Jei O/C T IR 45 2R — 3.

[-DOM Ji 4 A5 ity FUAS [] 38 i 2ok 2 i e o 45 2L 0 AR X =F B2 A& 3(a) i o B4R 1-DOM. 1 fig Jiit
FA o MO E R (44.8%) , HOROE R E AL S (33.7%) MR T K 2K 415 (184%) . X 5
LEE %5 3l o = 498 063 20 A 1-DOM 41 A 45 AL, RINI-DOM = 22 iy 2R Bl 2 21118 1) 2 Sl A 41
B, X—ER SR ARG A L. XEHT EDOM H1 & A 15 2 D) BE 1 F 25 #1419 410 i Al
gy, WMEERT . BRAM SRR, GRS . BRI T2 4 4 i AR X 3 B A IR AR T 7% il
3%, WK AT R T AR 1 0T 284k A W A RE X S B A BRI T 29% RN 8% AR R A G W TE L
WA i A ) 88 A2 s ARLE = B 0 0B 0 T 10% 1 30%, 3k 6B 5 0 B R (R 2R A T, KRR
(4 6 Ak 27 0 P B AR 9 PR R IR B S5 R AL A 2 Y. bAh, BE 2 AT LU H 1-DOM 284 ) [ i
JEAE R T AR R Y R, X 5 R # S VRIS A S AR AL, A W R A R 7 A N ) Bl A W R A T 2R
B 5T, AT BB & AR TR I MR ARCAETE GO TR P G- YRR S AR YRR fR S . 1-DOM 4% 4153 1 AH
EEMZERAR,

1-DOM Ji i3 ¥ it RN [ 8 fife aok R 0 A o bl AS TR 50 R A A6 & 9 9 A X = B an 181 3(b) BT o iR
1f 1-DOM H (Y i1 CHO JG % 20 5 9 ) o AR X =5 B & (73%) . W2 1 CHON JT 2 4 A 1 ) ot
(14%) A1 CHOS JC = MW T (8%) « & NIGREY RN FE & F& S, X FI-

60 80 -

JilR
50 s T B ws
ek 5 . 60 B s
g 4 B it IR = P
2y B S gy
== =<
& 20 Z 30
X 2L
10 0l f
0 ] 0 :
LI CHOS CHONS CHON CHO
& Mg 5
)
(a) I-DOMJSUAR FIEAR 5 A it AN [R) 2 43 (R AR X = 13 (b) I-DOMJ5 A B 5 FE A A TR 4L AE A5 9 B AR =

3 I-DOM [R5 MR EH AR EHE S FA R T REMR K EDRIENFEE
Fig. 3 Relative abundances (%) of different components and different element composition compounds of I-DOM original and
after degradation samples
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DOM H & G VF 2 D) e 1L R0 25 # PF 09 240 L B 4, 3X 26 43 43 fff I-DOM B A 84 fm 1 N/ICP .
CHO JT 2 41 8 1 ) 53 26 5 B A I A GT =5 BE W G in , 2 2R W B it I FLAR G =E JERRAIR T 26% . 787
YRS o & A 2% IR 1 ) B T 5 BE AR TS, R WA & 2 R A9 T 5 DOM B t A IR, AT
Xof I i JBTRH AR BT S A 8 s I — S8 A 4 T B B ) B R AR A R A, AT BB X R i R N
— ARG AR AN . X5 A0 EP B 45 R —3, B DOM il i 2k Py il e 54 3 1
fh2p 52 2k o SRR A Y R R AE T R th AR T R AL AL o3 B, &7 A i S 4, Xl 33K
TrER AL R, A1 AR FL RS I, WL 3] A 4% 20 43 A8 Ak HETH AR A= A i a5 R

O HECRT LS 2 3 FE AT AR R A 1 31 LTI ] DOM. 1) 26 1y e i a2 100 AR 50 Ot 26 W B
ffE L R, G AR AR MR A 0 L R A SRS 4 4 F o 1-DOM S -AE W i ok R v 1) O R
o F . YRR A SE 4 4r T 1Y van Krevelen [ DL K 5 4 43 F X5 I A 45 2H 43 Lo B an 18] 4 Bir s . |
K 4) iT &, e T, G YR AR Se g R, s PR EGS T A
YIRESR o T 500 47% . BB 40) FTE 1, FEEG T, RBREH S0 & (43.1%) , H
UOEHE BT (31.1%) FIIRR (17.5%) - AMADO 28" BiF 55 i W] B i 5 AR W e i 5e 4 R, 2
I R fife RN A B e 22 (B AH AR R0 B, T A S BR AE S A B T I S AR L . 4545 1-DOM A
[ 4 A3 6 2 B B AR Akt 72, Bl a5 UG AE YRR L R, OGRS AR W R R R 2 SE iR
BT, EEBAORTRISA 5, I HIX e 4y KA 5 & A CHO N ST R, SERimptss R, St
i DOM WY ff L B v] EZIA T 1) IR E ARG 9 E YRR Y Y 2) SREfg A )
R se e A R IR ZEA AT, AE 1-DOM Y- Wy ik 1o A5t v ' B8 6T A= W 8 fige A 00 ) 47 ) 3 22
J2 IR Ry 0 ok ik R A 0 o ik 5 4 A W) O 0

24r1

H/C

¥ :;f és“. g‘g . @ :=.
fi' IR 09 T

i35

‘ 43.1% Bl
PNIES

17.5% \ W oKk EY
AR
1% B PS5 & 454
T
g 35%

0al® A REARA R 35 1 5 T
BRI TR .
1%
0 0.2 0.4 0.6 0.8 1.0 1.2 2.7%
o/C
(o) SRS T gV 4 T-F35 5 T-Hgvan Krevelenl (b) BE%5> TX LA 153 He ]

4 XREBST. £UEES FMES D FH van Krevelen [ LUK 3% 5 F X B2 A9 & 4 43 bE 651 B9 AR B

Fig. 4 Van Krevelen diagram of photodegradable molecules, biodegradable molecules and competing molecules and pie chart
of the proportion of components of competing molecules.

3 &g

1) I-DOM %5 5% W 56 B AN Gl 2 9 W A, 22 7 d 6 WA MIZE W B A J5 . DOC B 25 B R 40 )
70% M 81%. HARTE G- W) WAk i 7 P OG IR 1 d BE B 38% 19 DOC, [R5 L2 W fift O't-1E 9%
fift) 5 70t HEAE WA X DOC 1Y 25 B < — 34

2) it it FT-ICR MS 206 -AE W B it 1 vh 2 T 40 i A8 4k, R BROGRE A i 7214 1 1-DOM
AR YRR T . SRR RSy, T EUR SR YR AR AR R
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Abstract  The rupture of algal cells leads to the release of a significant amount of intracellular dissolved
organic matter (I-DOM) into the aquatic’ environment. [-DOM undergo complex photodegradation and
biodegradation processes in river, affecting its migration, transformation and environmental effects. To
investigate the degradation mechanism of I-DOM by irradiation and microorganisms, photodegradation,
biodegradation, and photo-biodegradation experiments were conducted. The results showed that after 7 days of
photodegradation and biodegradation, the removal rates of dissolved organic carbon (DOC) of I-DOM were
70% and 81%, respectively. Although irradiation for one day can remove 38% of DOC, the subsequent
biodegradation (photo-biodegradation) removal efficiency of DOC was the same as that of non-irradiation
biodegradation. Further research showed that the respiratory quotient (RQ) during biodegradation process was
lower than during photo-biodegradation process, indicating that compared with the biodegradation process, the
properties of I-DOM used by microbial respiratory after irradiation in the photo-biodegradation process changed,
further affecting the consumption of O, and the production of CO, during biological respiration. In the process
of biodegradation, microorganisms mainly used the original [-DOM molecules, while in the process of photo-
biodegradation, microorganisms mainly used the [-DOM molecules transformed by photodegradation. In the
process of photo-biodegradation, irradiation consumed the biodegradable lipid, protein and lignin components in
[-DOM, resulting in a decrease in the biodegradation efficiency of [-DOM. At the same time, irradiation
decomposes high molecular weight I-DOM into low molecular weight I-DOM with high O/C, reducing the O,
required for microbial metabolism. The low molecular weight substances were more likely to be biodegraded
and mineralized to produce CO,, resulting in a significant increase in RQ. This study contributes to our
understanding of the migration and transformation of [-DOM in rivers and provides reference for water quality
control.

Keywords  biodegradation; photodegradation; intracellular dissolved organic matter (I-DOM); fourier
transform ion cyclotron resonance mass (FT-ICR MS)
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