»
)
EF 508 ‘g
Eco-Environmental
Knowledge Web 6

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

BREESE VARG BRIFELMER

FE, BigH, IFRE, PEE, BRiK, M5

KR SIER

-

2021578
N

N mas BT1H
& Vol.42 No.7




w % # 3 WA % BT

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2021 467 A 15 H

H &
ﬂ&ﬁﬁ%(ﬁﬂlﬂf%ﬁ&ﬂﬂ%ﬁumli ......................................................... ?Fﬁ j‘rgj iEF E/ijtjf,_ Xﬁ}i. %Tk ﬁ}:&:fﬂ (3091)
Bl R B R 44 #FIDHFJ?)’U‘WCXTPM“B’JE [ ooeeeeerennnnn e FHE, }"ifL% E%XJ@, 5, PR (3099)
FHTRRE K= %PMZSQEQHHI?&XEX&F‘ ........................................................................ J J i%/& :]*57‘&;\((3107)

ARIMA I ] ) 40 BRI 7 L AR FE PR R M TIR FERI I FI «vvevvereeemmemmeene et
HPEK ST 58 A RERERTS Y IE BB IRAIAT - vveeeeerrrreee e

......................................................... BE, 20, Taf, BEE, BOE, AFa, H4, x4k, TEE, TRE (3127)
P11 P, R 25 PSR B S B AT oo YR, KER, SR, REE, 585, A%, HA (3136)
T 5 2 B T S S A AR BT oo M, KEF, KRR, ERE, AR (3147)
R%&mﬁﬂmﬁ%&ﬁi%ﬂm&ﬁﬂmiﬁﬁ%mf ........................................................................ £TH, 48 (3156)
LT R K AP T e 5 8 R AR G <+ e vereereere e et K BE, BER, BEE, £ (3166)
T 2 A TE K UM I BRI - 7K K B AE R S AR AT +oveveeereerersesersesessesestes et sttt
..................................................................... ?{ﬁﬁiﬁﬁ,}%?ﬂ% if E g&%{«w( %]}t ﬁ%/ﬁ Egﬁ— ?ﬁ» ?%(3176)
BT T B A4S LT b AR TR B B LB M IE BB YLIEH oeververveereemmeeeemrcnie e
.......................................................................................... }?ﬂg% %%ﬁ:i, ;;J% HH%QI Adelaide Angela Dadzie (3186)
A B S MU 2 A OE SRR, oo AAN, £25, kB, $F, Ko, BFA, AEE, RER (319)
i S D V0 T8 4 05 e A B B AR oo A, Kk, WILE, K, TRE, 4B, AF, HH (3206)
BRIV SR P L - SR 4 25 A0 A A S IR AR oo kB, BAZ, AFR, WHE, AHH (3215)
THAR TSI X 26-H0 T AR BB AT ovvvvvvereevsssssssssssssssssss BEI, T4, ALK, Bk, BE (3223)
BB FATAS ISR -ovvvvveersssssvennnnnees REA, TEE, 230, £WW, 259, hEL, AKX, B (3232)
EUSES STt U] 3P (S 1 ) Y [ T, BIE, A%, LBF, HER, BER, ZAX (3242)
AR B PR RC T AT AE BB T oo %m,ﬁ%,%%@,%ﬁﬁ,ﬂ%,@ﬂx(nﬁ)
ﬁﬂ{ﬂ{ﬂf %rﬁ ﬁi%ﬁnga{&kﬁmﬁ%)\mmf‘ ......................................................... }%i}i, ﬁﬁ, %7’]:5 r?‘.j (A (3263)
MK SRR SR PR B IO RAFIE oo REM, Lok, BEF, BRA, 2HK, KK, ﬁ#ﬁfiﬁﬁ(nn)
TR TR AR oovveeseoeenessn £H, £%0k, £k, KB, THE, FRE, THHR, 5% (381)
KT U T ALK K5 S O B IR - LI ] ovvvvvesesoen INE, £9, PR, THE, BEY, REL (391)
KT TR R XK K FE AR T (TG LRI e veeeveveereereeneemenenien e NXE, kEE, @%& KX, T (3304)
jg-ﬂjﬁj/jlhﬁk Fﬁum%ﬁ% %Eﬂjtﬂﬁﬂ .......................................................................................... /j_“ ﬁﬂﬂﬁ (3316)
R K AR AT T BORA 00 SRRIR R - BOL5 MR, BEA, BE%, HEE, ﬁ%g i#ﬁ 57 (338)
SET BTV B R KRB BRI cvvvveersssomennnensscsnnn %%, WEk, B, THE, TIUL, BT (3338)
ﬁﬂ*ﬁmﬁf7krﬁiﬁ$m*E’J%[‘?ﬁ‘@ ............................................................... @i%& Kéii %HI\;E)’L, %@[}/}‘% (3348)
V5 KA NG BT T K P B4 B S LG IR B AT AT weeeeeererrerreme Fba, A, NG (3358)
ST HEHALHAR T MBR BERFYERGIR AR covveeeeeoeeeeeee UM, £, £0k, %90%, Kk, Re#, 245 (3366)
e A s B et L R B Sl O S E AT Ry s 8 L
.............................................................................. BERT, YT, Bk, xMA, BB, 2AA, BIEE, A (3375)
— B RO R R SMBBR AL SRR HE BRI oovvveevovenevnnnnsnsensecss BIEL BRI, TRA, AR BER, B2 (335
AT B B I T S e AL T 2 BRI RE e vereeeemereeme et et et st B, BEX, AR, T, #HAl (3392)
SLABRNS SBR RGUTG LI AE BB A BRBE AT ooveovevereenees Bk, ktEE, Kk, k8, BhE, XK, £XFH, 5 (3400)
H%ﬁﬁ%ﬁ?ﬁ&ﬂﬁﬁiﬁ%ﬁﬂﬁﬁmﬁ%ﬁ&% --------------------------------------------- KEE, £4, Titk, KEE, ki (3405)
SRR B R R BUE BRGSO wovvvvvs oo R, AR, BE, FAN, KHE, BEA (3413)
ﬁ/%%ﬁﬁ%%ﬂ%ﬁmﬁm EYRHE GRS MIBMT s BUR, TR, R A (3422)
B IR T TS TR B A ERIEAL  eererreeesreesers et %ij,ﬁmﬁ BRE, BKK (3430)
2000 ~ 2018 4F-K =i + MRS FLF 4 2 5 REEECHERCHO I oo EXH, BN, k%4, BE, BE, IHE, T8, 24 (342)
KA Bl BL P KR LRV G S HE IR v BE, GIE, BAL, BEE, A, HHE (3451)
TR A BN P B X X245 CH, F N, O FHETBUIBEII v v eeereenr e e e
............................................. éé;ﬁ}( E[Sﬂi)fi é{;{)’;ﬁ; XBL)@L\ gﬁ‘ﬁk ﬁ};{% %ﬁk XJJXj‘ E;\E ﬁ% J%?7k91€(3458)
T4 K R 7 B B TR RRAE T R AR oo B, BE, R, W, NEE, KEWK, THA, BE (3472)
BB R Ak SFURES A IR MR 3 SRR BN < oeeeeememmmemrmnssseiees B, HRE, RigE, ﬂxﬂ KR4, LKE (3482)
et LT E Ph A Cd A BNEME IR I GIFM ooeereereesees HE, XU/X;@*« X, FHE, BERE (3494)
S ARHT 5 LR A S M T A% 125 () 2 A Je BRI D R AR BRI R ] oo Afe, EI, TEF (3507)
TRYITTA [] 1210 1 4 B PR S G AL BARE +ooveveeerermereemeeneneeens W, Ribd, A, g, RBE, K#E, T (3518)
Hﬂ}&;@ﬂsi% Cd #1 As M‘;ﬁﬁﬁ"ﬁﬁ ....................................... Eﬁﬂﬂ_’ ;{J»ﬁ—}\ ,,.‘XXIE EHIj’— %ﬁ%’ m? gigﬂc //\_JFJ%’T (3527)
PRk A A 5 e e P - e A ![%!EHB/J"EWJCVE ................................................... &ﬂé %%3\ K@ﬁ% ;\;’H.glg "JriE%(3535)
TR ARG IR L AU RRER AT JFIE oeeeeeeeeieeeenes XA, Ak, B4, RTX, #RW, Fh, AT, REH (3549)
I T e 1 Mt P 38R 8225 ) A3 A5 B MR IR AT +oeeeeeeemeeeeeneenens Mk, 8L, Fk, BER, Fak, BE, ZER (3555)
A DU R AR A 5 s B, T8, U, 44, K%, £54, £0 (3565)

(EREVETTIR S (3315)  (PERAYVIERMIN(3357)  f5B.(3391, 3441, 3564)



)
er_j;ﬂrﬁ In BB R = 5424 7 2021487

Eco-Environmental
Knowledge Web Environmental Science Vol42,No.7 Jul.,2021

EEE TRt B AR T LA

RN AEEERY, WED, skEaE' S, FERC, Disdig', EERET, a5

(1. B R IMVE RIS 22 B, B At 210023; 2. /Imwéﬂﬁﬁﬁm*ﬁ?dﬁﬁﬂiEfrllﬁﬁ’mlﬁ]ﬁﬂ%ﬁEPL~ VLI IR AR 5 A S @ik
WA E, [LAAKEAEATBE TRERE, BT 210023; 3. 15 M 2EBe s 5L TE2=R, 1M 234000)
WE . WRFREBOKEZET R AEA P (DOM) BEB AL, A SO I8 B Tl B AT 28 N B 000 BT 55 0h-
A L3 (UV-vis ) F =400 01 (EEMs ) 3RAE 1 A /K 55 i A ML A0 G35 HRAE , R A 23 A7 K ot 38 Ak F8 B B2 U5 A A Lk
(DOC) Wt ToHLER (DIC) & H 784k, 45 R R W], B ol I I BORR L R = A AL, VA 40 ( DO) 2RI AR, B B v i
[M3EL , DOC 12 4% 78y DIC, MU T /KRG IE JR A BE FIRR BB AR 5 UV -vis DGHE /R I TRt R D5 A AR & i 4
AR BE i DOM, - H. DOM Fifi [ 07 Bisf [ 9% 75 8 B3 A . 3 4 = 49661547 B 23 4T (EEM-PARAFAC) | fi# #r i 3 o el
43, A3 A MERR AR 2R HH T (C1) B AR R A A AR (C2) , A SHUE Wi sh A A 28 B 58 I IR (C3) . #4 3
ETE A S TR ER S U E R i S R, S SR T A W (R i T B R DOM. A A2 B, IR BsPd i Bk T X387 4= DOM
HIREAR. TR T AR Y DOM S 2 RO e A BE R R S IR BRI XK BT S48, UV-vis G5 Al EEMs D6l 401 *Hiri
SYHEAIL, ORP 5 DO 5 B TEAMISE (P <0.05) ,pH 15 DOC 2 B EHHI3E (P <0.05) , 5 DOC [ DIC A B34 C1 5
Frys 77 535 TEAHIEFE R (P <0.05) ,C2 5 DOC il g, #5453 TEAHIEF R (P <0:.05) ,C3 'ﬁFI BIX L B o Sl i 4
(P <0.05) , XSRS RN AR LSS DOM A28t —2. Z5 LRnA i ok e g T A v 8K DOM E’M(ﬁ’ﬂ%ﬂ
LR ERTT , BT TH DOM 1Y 8l A B F ARG 20 1 A8 AL 3R 1L &7!@'2?* L & ey 4 i
KB KA WREA DY (DOM) s UK ¢ SPATH T3 8T (PARAFAC) 5 *ﬁaé’iﬁﬂ‘ﬁ & 4 v
FESES. X524 Scﬁkm . A XEHF0250- 3%01(2021)07 3281-10 DOI: 10 13227/J hjkx 202011241 -

-~ e F
o &

— 4 p' .- '

Characterlstlcs of Dlssolve(f Oréarilc Matter in Overlymg Water Durlng Algalx

Bloom Decay 7 ‘ f “ 2 ’
LI Xlang ,|LI Zh.l chunl‘z’ WANG JXuan ZHANG Si-yuan'?, WAI\IGrHui-minl , LI Rong-giang' , WANG
Guo—g{laﬂ' 12 LI Qi-meng' .

A | ,..-"

(1. Scheoliof Env1r0nment Nanjing Normal Unlversny, Naﬂ]lng 210023, China; 2. Jiangsu Center for Collaborative Innovation in
Geographiical Information Resource Development and Application, Jiangsu Key Laboratory of Environmental Change and Ecological
Construcltion, Jiangsu Engineering Laboratory of Water and Soil Eco-remediation, Nanjing 210023, China; 3. School of Environment
and Surveying Engineering, Suzhou University, Suzhou 234000, China)

Abstract: In this study, indoor simulation experiments were performed to elucidate the effects of migration and transformation of
dissolving organic matter ( DOM) during the decay of algal blooms. Based on ultraviolet-visible spectra ( UV-vis) and excitation-
emission matrix spectroscopy (EEMs) , spectral characterizations of dissolved organic matter (DOM) in overlying water were evaluated
with analyses of the physical and chemical indexes, variation in dissolved organic carbon (DOC) , and variation in dissolved inorganic
carbon (DIC). Results showed that at the early stage of decay, a large amount of organic matter was released, and dissolved oxygen
(DO) decreased sharply. With the extension of reaction time, DOC gradually changed into DIC, which further changed the oxidation-
reduction and acid-base characteristics of the water. UV-vis spectra showed that a large amount of DOM was released with high
aromaticity and a high degree of humification, and the released DOM was gradually degraded. With the application of parallel factor
analysis in excitation-emission matrix spectroscopy (EEM-PARAFAC), three fluorescence components were analyzed: refractory humic-
like substances (Cl) , protein-like tryptophan substances (C2) produced by algae, and fulvic-like substances (C3) related to microbial
activities. Most protein-like tryptophan substances were degraded into fulvic-like substances by microorganisms during the decaying
process. Heterotrophic microorganisms promoted the release of algae-derived DOM and accelerated the degradation of DOM. The DOM
born during algae blooms decaying process was eventually converted into humic-like substance, which was difficult to be degraded. We
analyzed correlations of water quality, UV-vis spectrum, and EEMs parameters. Results showed that ORP was positively correlated (P <
0.05) with DO. There was a significant negative correlation (P <0.05) between pH and DOC, which was consistent with the trend of the
transformation to from DOC to DIC; C1 was positively correlated (P <0.05) with Fn,, ; and C2 was significantly positively correlated (P
<0.05) with DOC and Fn,y, ; C3 was positively correlated (P <0.05) with FI, BIX and B: a. The variation trend of these spectral
parameters was consistent with that of DOM components. In summary, with the analyses of water quality characteristics and spectral
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characteristics of DOM in overlying water during algae blooms decaying process, it was expected that our results could contribute to the

further exploration of the dynamic migration and transformation of lake DOM and the changes of carbon cycling.

Key words: algae blooms; dissolved organic matter ( DOM) ;
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Fig. 4 Variations in UV-vis absorption spectrum parameters of overlying water in algal bloom decay
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Fig. 5 Variations in fluorescence spectrum parameters of overlying water during algal bloom decay



3286 7N S T 42 &
x2 _EBEKEESR DOM BT E S 4HE
Table 2 Characteristics of fluorescent components of overlying water DOM
TS (E./E,)/nm AR
= . P L
AR5 HABAFEE
340/4501%1
Cl 350 (270) /450 365 (265) /472041 I 55 I
345 (250) /438411
280/36441)
2 280 (340)/375 (270 ~295) /(330 ~380) [15:42] VTR 7 AR 2R T (L TR
280/350117
220/430"41 e .
c3 220/420 2 ] X 11 i S5 LR
450 450 450
400 400 -
g 350 g 350 4
£ £ £ 350
=300 =300 =
3
250 250 o
0
200 200 250 EEES 200
310 350 400 450 500 550 600 310 350 400 450 500 550 600 310 350 400 450 500 550 600 400
450 450 600
400 400 %00
1 000
350 350 1200 <)
E E E &
> = % 1 400
=300 el 300
1 600
250 250 1 800
2000
310 350 400 450 310 350 550 600 310 350 400 450 500 550 600 2200
450 450 450 2400
2 600
400 400 400
2 800
350 350 350 3000
g £ £
£ = £
300 300 =300
250 250 250

200 -
310 350 400 450 3500 550 600

En/nm FEmmm

200
310 350 400 450 500

200
310 350 400 450 500 550 600
FEn/mm

550 600

() 1d, ()53 d, (¢)5d, (), () 13d, (D184, (g)%E22d, (h)31d, ()56l d

T

ESIR

& 6

RT R mEA EEK EEM i

Fig. 6 Variations in fluorescence spectrum of overlying water in the group with added algae biomass during algal bloom decay
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Fig. 8 Correlations between physicochemical indexes and spectral characteristics based on UV-vis and EEMs in group with added algae biomass
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