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Abstract

In this study, three-dimensional fluorescence spectroscopy, parallel factor analysis and correla-
tion analysis were used to investigate the composition of dissolved organic matter (DOM) in lives-
tock wastewater. The results of PARAFAC showed that the four main fluorescence components
were C1 (microbial activity related product), C2 (humic acid-like), C3 (tryptophan-like) and C4
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(humic acid-like). According to the proportion of fluorescence components, the source of fluores-
cence components and DOM substances in different water bodies was clear. Based on the deter-
mination of dissolved oxygen, Chemical oxygen demand (COD), pH and electrical conductivity, the
correlation analysis of livestock and poultry wastewater quality was established. The results
showed that C1, C2, C3 were positively correlated with pH and COD (P < 0.01). The fluorescence
spectrum detection technology can replace the conventional physical and chemical analysis to a
certain extent, and provide a rapid and effective means for water quality monitoring and treatment.
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1. 53|

Bt B & S TR . R[], & SR B W N, S BURAEMNRE
HeR[2]. BMB AEARNH TR A=A M & B IEL 4.5 x 10° t [3]F BRI R OO E 5
TGRS HRRA R — o DRI, N7 — P BRI & 8535 /K A AT CLSE st il Rk BT, 0 B e RN
FrTEL AR T AR SR R B

EMRYEA P (DOM) 170 7 R/NE T« S5 & A WU B, Ml A2 A8 T RARKfR e, XK A4
SRGMAH M REH HERLW[4]. EEEHOEAIR . RHERAE ERAM, K TR, K0
B N SIE BN A AL A (0 N U MR TR [5] . = 4E TR RARNE N —FB B K i R SR, @i
HARFHOCIERRIE, RAAMRIERR SRR AR et M s s, R AR R Tk DOM . 1986 L
7r[6]. B FIZ IR B R Y )5 i BB ARy AT S N RR, TR ERE AR, Ik, R
THE S =90 Bi AT AR AL 0 520, A BESE LT DOM. Ignatev S [712R H =4E%¢ et 1%
XETGAKAL L] K ) DOM HEAT 1TSS, AR EIRNE . (R B RE AN & IR 5T A2
IR TRy s ZEeis S [81R AT IR 1 o M AN = 4E D0 Gl oK, X A DL BH 1 B S
PHIT () DOM LR B /) ARFAEREAT 1 045 SROEMR SR [0 1 36f FA AN 7K P B 2 KrE = 4 5 e o6 1 R A
XM K DOM A RAEBEAT T ERT T 7 & &T5K 8RB 5 IH R A EEAL FE AR I 5E
A F A BRBRRE S, TR R i ko, PRI AR AR AR BOR 2 M ARIEAT 455 0 [10],
HE L BREB, AR ST, Toik SN ROt S A 2 ke il .

BTV LB, AWH U NS XD, S8, TRGIR & IR T 755 & &5 A M el i 26 v K A1
NPT R, A KA = e ik, 45 G- TAT 753K DOM A0 RFAE, 73 HrdRbnti ok
PE, SERKBURIAE T T H O & SR IR I 7 5 K Bt o RO T B va B LR, e B R
ApAISE 2 R BT R Sk

2. MRS
2.1 MR RIS
IRBERIR: DAt Bidn. WRGIRA TR . REEMTENL.
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R IRERER. 0.01 mol/L SR FRA VA . 0.02 mol/L BRACEFRENFRUETA TR . 19TEN VA . Bl At
RERVE MR TRRRERIAV . ABAK. ToK B, 275 S & (COD) M & Wl £ .

AXEE: ERAMNA] WA GG ETH(UV-1900;: B A BR A ) 7060 e ETH(FITXP;  BlEHOGEIAR
HIRAF) MEL104 Y HL 7K F(Mettler toledo A &), /KiB%a. pH i+, ZE:UH 5% {((DDB-12L).

2.2. WRHA

FEACRSE: KI5 #. MRGIRE TR B XA SR s K& = 3N 1.5 L RAHE
HH[11], JFor3ea 100 mL I, ARKIKIIA 0.4 mL RERERIA . 0.8 mL Bl M A0 B7 FH DA e i i, &
G EARSE SRS H .

FEGALEE: RS 0.22 um JEREIEATISIE. W37 R R R R i T 5 0 I kit 2, TR TG
BT AL UE, FFARE 10 fiF AL B,

2.3. MEHEIFERFZE

2.3.1. ZHETSRAENE

TFIR 2RI T RAT T, 295 /rkh. WRAGERUE, WEBK K (E) N 200~650 nm, K5
K (Em) v 200~800 nm, R KFEERG N 10 nm, FHi#EE R 15,000 nm/min, FHEINE 1 nm, #OR 5%
10 nm, KRS HE 10 nme —AMFESET 3 A, SEHEE S E IR EE R . UG IR B A K N T E,
JE82RH Delaunnay — 7% PAREVEIBRZS 660, bR 2 HUR X 45 RS2 s S 77 bR R
SYROEEI, AR CHEE R B N 0 [12]. F Matlab R2018b % & & 7258 I 7K 7 i Bdhe k47 22 R I3k
FTER 5 5 HT o

2.3.2. BLIBFRAONIE

(1) A

BN 0.8 mL IRERER £ /KFEH, TmEshIys), (FUUEyam, 085 E T IHRELEE 5 min, 784
Hrit 1o KSR EL 50 mL /K FETHEFIM N, FARMAE NayS,0, ¥ & 254 3 (4 (BEIr M e 4 ), N 2 mL
VERVETE, RS E, AR E HAE M AR E . 10 FTHFE NagS,0 ArdEE s, 470
SE = IR[13],

\7N325203 (ml) = |:VN325203 (I)+VNa23203 (“)+VN325203 (“I):|
VAR (MY/L) = Crieys,0, XV nags,0, % 32/4x 1000V

(2) th2= 7% E(COD)

Kt BUKFEFI 4K & 5 mL T &g, KXKIMABER 5 mL. 0.01 mol/L & FR A 1.25 mL,
BT 100°C 7K 5 N INFGHE A 30 min. AEIEFR)G, WK 525 nm A 5E RO EE[14]

(3) pH

B pH THRHEE . ZrAlillE 3 YOKFERISEK T pH 14 .

(4) xR

WERXRSRERUESS, 70 0E 3 YOKFERAIK T S 21E.

24. BRAESTSE

B AT 135 1) = 49 66 0 B LA “xIsx” Bl 5 N FEHED i = 2k v 22 i B 24l s 46K MATLAB
R2018b 1T PARAFAC 712 B, A4 Stedmon [15]2 A\ (77 VE R St SR BEAT TRAL BE . RS IEFIIH—
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;K HH Origin 2l AHSCE ]
3. GREHH
3.1 SRS

3.1.1. FEIRIRAERIFFHE

W3, ¥, SRGIRA TR BX AR KRS m e W 1. ] 1) 2R T4 & &K
I EBEAFAE T =/ANX 3. 7E 400 nm/686 nm Pt 7 7R I,  Tom H e (1) 5% 6 (9 B g ek 10,000),
£ 400 nm/423 nm BT s 98OI, s H R AR ) 98O AK T (BREE 00 7630), 600 nm/680 nm [t i %A
B e, R RAFHIOUESIER. K 1)k, 18358 &T5/KERPOE EELERAX
BORRTOERRME, GG LA 340 nm/436 nm Ly, SRIEZ)H 8139, [ 1(c)RHAY. MYFIRS IR & IR
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Figure 1. Contour maps of water bodies from different sources
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M8 &5 KD R B PG BN X, 2806 O T4 360 nm/434 nm Ak, BB 8602, 4nlE 1(d),
R IX Aaf AE 7K R 98 G AE 290 nm/300 nm Fftif, 2 GERAEN 1635, JEL KA RI/KFEAE PAT SLh0 Hh A3 21 i) 1]
TR EE HR A A AR PO, B T BB TS K SRR it A LR AR E PR CRIF AR, B TR B AT — B

I H bR BRSO B TE B A A, BT DA RS OIS AL . 250~330 nm/200~250 nm
905 Bl PR G 0 29 s S R AL 5 L E 270~290 nm/320~370 nm PG 5] (2 52 R B 5k L 380~550 nm/220~250 nm
TN SA BRI R. 7£ 250~380 nm/250~600 nm i il N A0 & il A W iE sh A SR P2 0 i . 250~440
nm/250~461 nm i Bl A AS I 2145 5 8 TR TEIR AR R [16]. 45 SR EW, Wb &8T5 /KIER b SRR Z 1)
JRARRIRTERR: M) R &R R 2 MY TN S K. 18RS RS & R . E
HR T BT T LW AR I I S e S H A B S PR KR R R E AR, A RCRBORIEE WAL, BiaRs. 1A
AT & & 15 /K R IE R ALY (DOM) B FEAL /K38 I, S804 T B 8 7 R0 420 PH 25 7 1 F IR A 22 AT Fp ik
FEFtr, PRI RS hn, MMIH& S 135 Gk o b i 05 PR AN SRR AN v A (1 2 i

3.1.2. PAPAFAC &8 54

T A FEPR ARG E S, P IEVEAR G R P = 458 6 6 itk ) 45 e W o gk A7 e 1 2%,
S BEREL I Hh X s 9 ' X 3k P 3 TR R EAT I R, R PAPAFAC 51 [ 1715 & & 775 % /K itk
T8, L UF AR AT & & B9 /K5OG

B EIGKEER S R A R S, SRR 4 Flsy, UL 2. 414 1 4F 330 nm AbE AN BURIE,
4y 2 43 HILE 270 nm F1 360 nm A LT AU IS . 4H 53 3 1E 280 nm AL BEANBUR IE, 24y 4 4E 410
nm AMEAEBANEURIE . S5 G TR(EE 1), ZRE TR, CL 2 MEMEEN MO, FER T e
MG, BRI A EAE S 8O R o a5 AR B [18]; C2 B AIR, WL T4 Al
FRETGK, CRAEIRNG FEMFILE BRRE R 7 FER, 16N FIE B X AR B PR KAk ik
FAE. EEANAERERE G, HEXAEY R EOERE B GHII[19]: C3 BREEM, EH K
PN K AR R D0 o R = R R IR o BB U I F s S Ky TRARSE &, 71E
TR B8R T, RS2 B0 I AR VS V5 KR K HEROS I N A AE D R [20]; C4 N 2RHEIR
FBRYE T A E G K[21] .

FIH PARAFAC $RAF Frax ZH0HAT DAL & PR & FRVE A HL(DOM) I LE ], 45 S 3. e
3 AT E B IR FEN Frax R E S TRIX, RUGHE . X o] HE T RIERG R TR MR
K &SI AR K B, AT KGR 3 . Sk B SR R KRR ) Foax ARG, KB4
U, FEENIKIBAKIE, & 8T G R T KA A B A8 55 DL TR TR G B o B RAE R
[1) DOM %6618 RO ] 3 Fonir) 4 o e . 1% KW & &5 /K AR X AR A Y (15 5 1 o0 75 25 51
SRR 2 —301), DOM AR IS B35 2 . b, B3 8 & 15 KK BOR T =A%
tbfeoR, A 58%, FKEFMMTEMN GHE/D, N 4%;: E/KERHEIR = S, H

Table 1. Characteristics of fluorescence components of DOM in livestock and poultry sewage samples
& 1. BEIS/KHER DOM KHAB D HHE

Mo Ex/Em/nm Lt SCHRH K (nm)
C1 330, 410 TAEIEBAR R ) 250~380, 250~600
C2 360, 450 T R 250~440, 250~461
c3 280, 360 KOAR 270~290, 320~370
C4 410, 500 (620) FHA R 350~440, 430~620
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Figure 2. PARAFAC analysis of DOM fluorescence components in livestock and poultry sewage
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Figure 3. Fiax value and proportion of fluorescence components of DOM in each water sample
[E 3. &7KHE DOM HYRAE S Fro ERH AL
DOI: 10.12677/jsta.2024.124067 627 e B AR R AR 5 R


https://doi.org/10.12677/jsta.2024.124067

WiER %

4%, TMREEIR. FBHERIKR PSS PR BRI & A .

3.1.3. XS

Nt D e & &5 KK EE DOM [SRIE, X & &5 KK T /K2 4(COD. 33, pH. %
) B =IO S BRI IEAT T AT, ROTEIE R 4. SRR, C4 H5KIRSHE R
A SR EFEEMHKP <0.01), Cl. C2. C3 5/KfZ% COD. pH &EF IEAHHK(P <0.01). Hr,
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Figure 4. Correlation heat map of water quality parameters and three-dimensional fluorescence parameters
of sewage samples
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4, 4Eip
(1) B RIS AGHAT S g e G SO AT, ELA W0 RS, ot & 835 7K A M e A /I 5% Mo L A 28 35 g
SBHEME.

(2) 1@ PARAFAC 73 H & &i57K 4 Hor st et sy, Moy C1 NAEMESIAES =), 45 C2
NRETHIRIR, M5 C3 NREBERE, Ho C4 IR,

(3) MMM R R, DOM HJ4l C1. C2. C3 5 pH. COD 2 &3 EM (P < 0.01), HorkHiEs:
ROEN BB KRS, HA &S5 KK BMSRAE TPl A8 E .

EHEWH

ZRAEHE T HE KL TUH (No. 2022AH040154) B TR R 1R S 11%I(No. 20212D025). %2k
AT H (No. 2022XJZD22) .
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