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Fig. 1

Spectral absorption coefficients of DOM under different pH values at time

(a): 0d; (b): 8d; (c): 15d; (d: 30d

B2 [E pH B asso (a), E2/E;(b), Sys—s (C)%"?E%ﬂﬁﬂ‘hﬂg{{ﬁﬁ

Temporal changes of ass)(a), E,/E;(b) . Sy5-3s (¢) under different pH values

Fig. 2
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%, RVRRAEVE K AR 21 8%  A AFERTSE pH (4] 6 78 530t 3%
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TEAS AL . T2 o8 ke . 58 30 KA 3Ce—h) fiF
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e 55 4% 5 it

WHFEE FIE (Ex # K 371 nm B, Em ¥4 551
450 A1 500 nm Ab¥E SR EE A9 HLME . 5 DOM % 75 o 52 671 4 ¢
KR, nE A BT, i E 4T IF H : BIX(Ex K
29310 nm if. Em K40 5178 380 Fl 430 nm Ab () 5 5t 38 FF
V14 VAL ) 45 550 W 94 e i i) S8 < 17 30 47 A 0K i 300 KRR
BIX{H FRER 0.6 245, BIXfHAR T 0.6 R &AL wEH
PIBR™ . 5 BT . pH E X MR R o FLE A BIX {5 09 5%
WA K. HIX #5405 DOM A9 Ji&§ 58 Bt & 4 B IE e AR 5258
HIX(Ex iK% 254 nm B, Em 3% & 43 317 435~480 5 300
~345 nm JU B P9 ¢G5 BRI UM, AT R I DOM 7 1k
Tt 3 AR 5 A ) (L 64 g o ) KR ARG D R
BTN . AT BB R, RV BE BT R A Tt
WEfiet . LR BT e HR B s SR . R K7k DOM 75 4 41 4 1R
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B3 A[F pHE(4.0,5.0,7.0,9.0)/EAT DOM 7 0 X (a—d) F1 30 X (e—h) & EEMs 3%
Fig. 3 EEMs spectral characteristics for DOM at day 0 (a—d) and day 30 (e—h) under various pH values

4 pH{EX FI(a), BIX(b)F1 HIX(c)HYy 3 M0
Fig. 4 Effects of pH values on the indexes of FI(a), BIX(b) and HIX(c) during photodegradation

2.3 PARAFAC ##7

H 152 1) DOM = 4k 9 6 FE 5 B4R i A PARAFAC Ay
HORSEEL, T AL BT 2 4 M A0 R LD LG Ak 7 3 ot 56 TIEASE L 45 SR 1
AR, A 3 AN AL P ETR I, HF UL Fuw (R.UDEE
TR BTG AR AE AN 5Ca—D TR » £ 58 6 20 43 1 B R
RN S A T H A SR A MR B ARAE K 1 iR, CL 4l
43 (EXpax = 325 nm, Exp, = 425 nm) J& K 4K KK i 0L Y
DOM # %y, JgK2RE BiR. HMH AN ZE UVA KB,
Fof 7 5 G 4018 1 1) C 16097, C2 4143 (Exper = 295 nm, Exp..
=398 nm) 544 T Wik By MO R E R . C2
ZH 43 B 07 B 5 10 DOM = 48 5% 56 F4E 52 36,5 oh i (5 &
1% ¢ Y618 (Expney = 280 nm, Exp., =344 nm) #HL, X} 57 1% 45
AyWe iy T g, PRIMHEN ., C2 4143 R RE R 78 Bt M 1& 5
TR A5 45 5 TE BN 56 RE = WA G T . C3 4 4%
TEAE A B KB R 1 43 51 20 260 1 350 nm. WA fie Kk 5
WA 360 F1 450 nm, JEF UVC 288 78 Ji 41y . X hi
Frem LM A/C W, RILT AN ZEA KRN
JETE R, HEA SIS F R &8 Rk, A=

MRy FBE AR AR AR YR KK, H O
FEPI R H PARAFAC 43 #7 3 7Kt DOM 1 = 4k 5% 6 3%
FRAERR 2] 7 OA AR 5y WA RE: I 5H FT R 2 £
RRKY T, X5 FRIE B TR0 PR A AR o Bk
U8 T 7K iR DOM, 2 A AF: Aoy Ak 3. T A< 8F 50 o i 47
PARAFAC 2 #r ) DOM #f i E 2k I F R [F pH (&4 T
ot B A ot 7 = A2 B AR DOML.
2.4 pHEMNEHDSWABRENTMN

T G X b9 O i B B AR AR 5 R AE AN [a]
EIANE pH H 47 F M5O 6 BE AT AR fEL AL 3, 3R
0 REHIEME /. RWE 6 () iR, NEH T LG
. Zad 30 RAYBEM . AR pH EH & /FF DOM S5 o
Y W O [RD 3G I iy R B . A, pH E A 4.0 M E] 9.0, B3
JGERFERE pH EIMZ ¥ T M, RUIE pH AR M, St
Wit fige 8 7 38 5, 3k 5 RN M9 BF 9T 45 R R AR — 5, Timko
Ll JH A9 T A TE pH E (5 4. 0~ 8. 0) % Suwannee
River 5 DOM # 5hOG RS MR IFAE Y 52 . 25 R K K& pH
E RGN, SPOGRE B TR, DOM [ 6 RE fF 1F F 3 0
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XARER W T pH EI K. 2T DOM 23 T2 hp By e ARl LA . =20 45 (05 ok 182 4% I I [ 428 7 8 7
SR A BT FACAE T AR 3E T 6 e g A R 5 e sh W, Forp C2 20 NIRERR Y26 8 RIOT 4R . 98 0ok B I8 pH (H
pH {E3% KT B DOM Jp 7 # G S A 74 A B 2 i AR Jik REEE TR, CL A C2 213926 B BE pH (8 (Y 35 R
5 320 R R A R A Tt . DT AR E O R iR AR L CL ARANY BB LER.

C2 Fn C3 41y B it ) Fn pH (B AR LAY 25 R A 6 (b—D PR .

5 PARAFAC {5 E|#) DOM =4 H S KL HEE(a, b, )R HEIFFKIEE (e, f, g)
Fig. 5 Three fluorescent components (a, b, ¢) identified by PARAFAC and
corresponding split-half validation lodings (e, f. g)

F1 EEBIEATEHASBRAEFE
Table 1 Stral characteristics of excitation and emission maxima of three fluorescent components under various

pH values by PARAFAC modeling, compared with those from previously identified results

ZHYIEH S Exmx/nm Emine/nm SCHRCL4, 23] 5 3CHR b TR
C1 325 425 C: Expuix=338~348, Emu=428~434  C3; Exuux=315; Emu,=440°  HKEFHER

M: Exmax =313~323, Emu.=390~402
C2 295 390~405 T: Expmax =225, Emp=337~345
B: Exumux=207~217, Emu.x=293~303

C3: Exmix=295; Emny=398"  SUREM ™o 546
C5: Exnix=280; Emn=344"  HBWA K

KOy T 6 58 B

C3 260(350)  360(450)  A: Exmux=249~265, Empy =420~450  C6: Expu=3505 Emp,=444" [
I5 7 I R

* Osburn et al. (2012)[2; b Stedmon and Markager(2005b)21]

6 pHEXZRNEE(d)R=1A5 Cl(a), C2(b)F1 C3(c) KR EMNF T

Fig. 6 Effect of pH values on total fluorescence intensity (d) and the fluorescence

intensity of three fluorescent components C1(a), C2(b) and C3(c¢)

W7 KB pH (EXT DOM JeF i /F 9 = 4E 5 e i 4y AP, pH X H =450t 2 B A E 22, & pH {HfiE
e/ A T B R . Timko 45 MBS 2 B . DOM St F# % AL Bt DOM 19 % e il A7 F . BHte . 72 X bE A [R] 2R 95 DOM
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CH R, DOM 2B 25 ) = 4 5¢ 6 F A7 BT 43 b 45
b, 0% R pH E A9, pH (HE AR — 80, 75 WX L &5
REAGMRKRER.

3 45

(1) 7E MMt 7 s DOM [ W % R 50kt pH A 38 K i 4%
K5 T K I A 2 0 A B T M A T R K O IR A A
W, %2 RES 15 REFHEASY XIELIN BT &A%
it

) FEGCRE FAE AT S » /K& DOM 4 PARAFAC # 7
I MR AR F 3 R B A S s BN KSR R
Cl, KB ARYY C2 FEA & 75 A B R b 0 2808 48 S5 41 4

C3., pH {H (1948 fb X Lt 7K 1 DOM S [ fife 5ok 72 v iy = 4k 5%
HIEAFAE 7 AE T ZE W . AN F] pH {54 T DOM & 2% 56
SR R I St 30 SR Ay I ) 28 0 ifd B . 24 pH fELMA 4. 0 B m
F 9.0, BURIRER pH {3 0% W TR . L& pH R
AL BE K 148 DOM I 6 W i 1 s 25 A 4l 4y C2 415y B
R 5E 8 KHFLR, UM R B BE pH I A T
Ferta s, 254 PARAFAC B L& HIX, BIX 9¢645 #4
MR B, JEFE T 5 R A R AN IR N Y R A T OR AR Y
Wik five R 1 O 28 00 O A 2 e £

(3) AW R LERS LA R ¥ DOMCH gk & . DOM
P = 49 AT B F 4 B 4 R . M I DOM
WY pH(E . pH EZREE 30, PRIESR 7T

Jet, &), J. Lack Sci. GEIIAEN) . 2018, 30(1): 91.
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Effects of pH Values on the Photo-Degradation of Dissolved Organic
Matter (DOM) from Dianchi Lake
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Abstract The effects of pH values on the characteristics of photochemical degradation of dissolved organic matter (DOM) from
Dianchi Lake by using UV-Visible absorption and three-dimensional excitation-emission matrix fluorescence spectroscopy
(EEMs) combined with parallel factors analysis (PARAFAC) were investigated in the present study. The photochemical degra-
dation characteristics and differences of DOM under different pH values can provide useful support for the basic data of biogeo-
chemical cycle of DOM, and have important enlightenment for the improvement and effective control of water quality in eutrophic
lakes. Three fluorescent components were identified during the process of photo-degradation of DOM (30 days), based on the
split-half validation procedure. The three components identified from the fluorescence spectra were a fulvic-like fluorescence com-
ponent C1 (325, 425 nm), a protein-like component (C2) (295, 390 nm) and a humic-like component (C3) (260/350, 360/450
nm) with high aromaticity. The change of pH values had important influences on the characteristics of absorption and EEM spec-
tra of DOM in the process of photo-degradation. The results showed that the absorption coefficients of DOM increased and total
fluorescence intensity decreased gradually with the increase of pH value from 4. 0 to 9. 0. During the 8~30 days incubation peri-
od, the intensity of fluorescent component C2 showed a trend of gradually decrease with the shift of pH value from 4.0 to 9.0,
which suggested that high pH value can potentially promote photodegradation of DOM. The influences of pH values on the pho-
to-degradation, absorption and fluorescence spectra emphasize the need for pH to be monitored and accurately controlled. It is
also highly recommended that when we contrast the absorption and fluorescence data or constructing PARAFAC models among

samples with different origins, the pH should be held constant to remove any potential interference of data.

Keywords Dissolved organic matter (DOM) ; pH value; Excitation-emission matrix spectroscopy (EEMs) ; Parallel factor anal-
ysis (PARAFAC)
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