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Abstract

Using three-dimensional fluorescence spectroscopy technology, combined with parallel factor
analysis and correlation analysis, the composition and variations of Dissolved Organic Matter
(DOM) from natural river water on campus were studied. The results showed that the natural riv-
er water contained two types of 3 fluorescent components, namely, humic acid-like fluorescent
components (C1 and C2) and soluble microbial by-product fluorescent components (C3). The flu-
orescence index (FI), autogeny index (BIX), humification index (HIX) and freshness index (f:a)
were 1.5~1.9, 0.8~1.0, 0.5~0.7 and 0.5~1.0, respectively, indicating that DOM was caused by terri-
genous input and endogenous release, and the humification degree of DOM was weak. Combined
with the correlation analysis, it was concluded that the C3 in natural river water had extremely
significant positive correlation with f:a and BIX, respectively, which indicated that component C3
had an indicator function on f:a and BIX in the water body under certain conditions. The study
showed that the fluorescence spectroscopy combined with the parallel factor method is a quick
and convenient method for water detection and analysis. Moreover, it plays a guiding role in the
water environmental behavior.
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RERFPEIR AR R A 7], AT I RE S 2 IR ) DOM H 15 Y4l s A MRATT — 4E 58 e e i B ok
FEf st . [ 4h2:# Coble FI I FAT K143 #r (Parallel Factor Analysis, PARAFAC)E A, RJEE K M i
B E MR 2 (M BR8], FERHZEA 0 7N 2 R 8%% D RR I ki, IS 20 2 M
FA9]-[13]-

BT UL EWETE, AT H K DR A A N RS RIRL I A B SR SR AR e 5, I8 F = 4875k
4h4 PARAFAC VAN KR Fh s it HUTE 0 2 RS AT 0 90, BRFE S 0 Z IR A DG, DU
NI T S ARSI G R K T R W 7 S AT KR RS AT NSRRI

2. M5 A%
2.1 #R RS MES

FEA: Rl P B SR K

WA WAER. 0.01 mol/L EfRIREI AR . 0.02 mol/L BiACHRBAMARUEA R . 1%IERM A . Bhkl
TRERA R TRERERIA . 4K, K OEE.

S OO EETHFITXP: BB H ARF IR AF]). ME104 24 i1 1K1 (Mettlertoledo A ).

2.2. MR

FEACREE : 20 AR A T 4 R IR A B ARTATK, 7026 4E = 100 mL 2R ZAR SRV, 24> 100
mL 2R ZMEERDI NN 0.4 mL BRFRER AR A 0.8 mL S PERUL BRI, 1 8m%E, KT L EiE I
riREE, BRIHE S5, 7R T ENG EARSE IR A R b H A, 4°C o AF NG IRAE

2.3. MrEatrRTTE

231 ZHTRAIENE

AKAEH 0.22 pm FYUEMEEE U8 J5 73 BIUEW, F T 20061 E - 56 240 WUk KA G Ly 200~650
nm, RS ITE R 200~800 nm, F3EHEE N 15,000 nm/min, FE#EEE 1 nm, BORSREERIFE A 10
nm, BORARGASEEI 10 nm, HEEE(PMT): 1000 V, W a9 B SHULAC. I8 i 85 2 A e
FEAFE AT AT E =K, 520G S MR GEEE R . 48 2 EdE 5\ Matlab R2020b 141 [«

2.3.2. BESHNE
M 100 mL 5 0 BRI BOKRE, [m) ST A 48 P RS 0 5 X 50 mL 7K, FAR#E NapS,05 ¥
KPR E 2k, B, MR 2 mL 1 1% E i, SERERAR Nt . B, i
NayS,03 VR 4k £ 2, H R AR AT, 105 FHFER NapS03 bR AR, FEE & i
PEHEAT =FATIIE , AR LR 45 SR B HERA M
\7Na25203 (ml)= |:VNa23203 { )+VNa25203 (n )+VNaZSZO3 (i )]

A (ml/L) = C_:Na23203 X\7Na25203 x32/4x1000/V
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FI ] Matlab R2020b %4+ dreem6.4 K NWay T ELA X 7K FE = 45 ' il HE47 22 B i 2 B AN E 71
B, R PARAFAC TR K EE = 2% 6 ol a0 PR A7 e A A 3, A2 3 o A% 00— 3
PEAF A IO AR B 5 62 7 A5 a5 K Ot iR B2 (Pmax) A% 25 41 23 5 O 5 B2 BIORE o ik B2 [ 141, F
Excel. Origin 2018 L& SPSS %Mt/ BT HIE Giit . 2 BN HT (R AH DSR4
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Figure 1. Fluorescence spectra of three components from natural river water in campus by

PARAFAC model
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Figure 2. Fmax and relative proportion of DOM fluorescence components from natural river water in campus
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3.1.3. WANIBRB O

W E P SR KK AR H DOM K 4 Fhai e S50 3 Fior. 4R (FI)7E DOM ZH A 5 T Al
FORTAEARIFA N 5 S A WU I EeA], SRR I 370 nm ], 5 56 K K 450 nm 5 500 nm
Ab TR I LLAE, HOR/INE FEBA IR 7> T IR AR 2 A OC, FI > 1.9 i) DOM R EZELAMA Y. 5
FIESI(NIE AL, BEFRERE, FI <14 6 ST X R, R BJE T /MR [L7]. BRI,
JKFER FIAE 1.4~2.0 FHE, H 90%I/KFER) FIAE 1.5~1.9, 158 AR K K AARAT HLT5 4 el ek 5 A\ 0 Py 5
R FE . KA IE AKRE FIELE 1.9 LA b, XEERMATEUA M. AEEAKNHT, SF80%
X35 P4 (KA AR DG B0 S B TR, AR PR, B AR YRR LU

HAEFEFEE(BIX) Bt DOM H AE AT 5k, 7F 0.8~1.0. 0.7~0.8 F10.6~0.7 i}, 4 HlFK s EA K58
ELVEARAE . o R 1 A VR AR AR i [ AR 00 18] HARTTZK K4 BIX N 0.5~3.5, 26 B H gk o
A2 AR RAFAE, 5 DX R BRI AR TRARAE AN AR ZE Ay 0 B KA B R AL TR I 1 AR R A
fiE, EFNEDIE B IR A

JEFEAL TR B (HIX) S /K A& DOM [FJEFEALFRE . 24 HIX > 3 B, RoR/KMRIREALFEE 58, 24 HIX
N 1.5~3 I, Fom KR T B AL R RE 5, 24 HIX < 1.5 I, T35 B KA 7P () DOM 3 Bl T 1A= [ 19]
H ] 3 AT %0 E SR KK HIX O 0.5~0.7, i/ T 1.5, BiHI/K{k DOM JEHEAFEE#55, /KA DOM
HAJERHME S, JF H5 BIX 55—

PP FE R (B0) ST P2 A2 ) DOM 7EXE4A DOM Hh T i B EL], Pt A A A 3 P 1) o AR 4
[20]. A1 P9 E AR proc 5358 0.5~3.0, HZKAAR 90% I 7KFER Bia 4T 0.5~1.00 fio AR BH /K AR AL
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Figure 3. Four fluorescence parameters of DOM from natural river water in campus

3. REINBRAKKEH DOM 89 4 MEASH

3.2. EXMSHh

Nk E KR DOM [IRIE, R4 PARAFAC 73T i4E 8, A SPSS At = Rk A4 FAE i
DOM K92l 53 5o e Fa Bk AT Mo ME T [21], 7 1 ONREIE A 1 SRTRT K KA 58 Y6 4190 57 e S B AR
KEBF. BT 1R, HREKA S CL. C2 F1 C3 Z Al BcE M, R KAATS Y kIEA R, H
B—EMZESME, A5 C35 fia LK BIX B EE EAHH:, ULEHZH 7 C3 75— & %M F X /K44 Bia LA
J BIX e~ 1EH

Table 1. Correlation analysis of the parameters from natural river water in campus
= 1. RERNBERAKESSEEE S

C1 c2 C3 DO Fl fa BIX HIX
C1 1
c2 0.189 1
c3 -0.116 -0.176 1
DO -0.611" -0.071 -0.141 1
Fl -0.118 0.284" -0.330" 0.233 1
Bia -0.182 -.378" 0.959" -0.089 -0.330" 1
BIX -0.174 -.349" 0.963" -0.098 -0.355" 0.996" 1
HIX 0.061 0.309" -0.608™ 0.241 0.548" -0.558"  —0.559™ 1
T THE p<0.01 AWEFEMSE, “fE p<0.05 NEEMR,
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