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Fig. 2 Dynamic variations of physiochemical parameters of the anaerobic digestion

2.2 FRI 9#F

WA FRUGFE A5 8] 5 AR B PR, 0D 45 R FRIA1AM0 A B (L ani 3
TRo M 3(a) B RFESAREARBORE, K 4H7E 12, 18 d MARHEARRRYY B3 FFF, Hhd 124 FAE
1022.3x10° a.unm?, 45 18 d FFFZE 916.9x10° a.unm?®; Ki ZH7EES 3. 9 d MFREARF N B3 FFF, Hrb
3d FFFE 1247.9%10° a.unm?, 55 9d FFFE 1405.6x10° a.u.nm?. HEN THEKEAERSEE DOM %

1200 EEXEV XSV X 1 600 XYV XNV X
X X T X X T
1 400
1000
% w0 EREL
5 31000
= 600 2 800
z Z 600
I 400 =
= = 400

i

200

0

0 3

ER 7|
(a) KZHFRIFRIEARF

6 9 12 15 18 21 24 27 30 33

7

200
0

0 3

HHREd

(b) KiZH FRIFREARF

6 9 12 15 18 21 24 27 30 33



%2 AR ANEPEY FOSE AT IR TP DOMOGIERRIE A 520
EEXEYV XNV X EXEYV XNV EOXE
1009 X X T B BT X T

80%

=

11 60%

R

=

= 40%

®
20%

0%

6 9 12 15 18 21 24 27 30 33
HERBUd
(c) KZHFRIZH A3 5 e

6 9 12 15 18 21 24 27 30 33
ML REUd
(d) KiZ1FRIZH Ay i L

3 BRPERMES FRI B0 280
Fig. 3 Dynamic variations of FRI components in digestate of the anaerobic digestion
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Fig. 4 DOM fluorescent components and corresponding loads in digestate of the anaerobic digestion
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Table 2 Corresponding macromolecular substances to the four components of PARAFAC
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Fig. 5 Variation of the PARAFAC components in digestate of the anaerobic digestion
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Effects of exogenous substances on the spectral characteristics of DOM in
digested biogas slurry

YU Yigiong, ZHOU Cuihong, FENG Shugeng’, ZHANG Mingyu, WANG Menghan

Department of Environmental Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China
*Corresponding author, E-mail:fengshugeng@bipt.edu.cn

Abstract Anaerobic digestion of kitchen waste for acidogenesis is one of the most promising technologies for
recycling resources and recovering energy for better sustainable development, however, high yields of digestate
constrains the development of this technology, rendering proper treatment of digestate a stranglehold problem,
which is fundamentally dependent upon fast and accurate determination of compositions and corresponding
abundances in digestates. This study used three-dimensional fluorescence spectroscopy combined with
fluorescence region integration (FRI) and parallel factor (PARAFAC) methods to investigate different effects of
exogenous and self-derived substances on fluorescence components and intensities of dissolved organic matter
(DOM) in digestate as well as acid production performance along kitchen waste digestion. The results indicated
that adding exogenous substances to kitchen waste digestion could accelerate production of acetic acid and
DOMs in the digestate. Total nitrogen in digestate was significantly and positively correlated with the FRI-
revealed aromatic protein I. Both FRI and PARAFAC could accurately reveal the DOMs’ categories in digestate
and indicate the dynamic variations of each component. The results could provide a theoretical reference for
enhancing kitchen waste anaerobic digestion and value-added digestate recycling utilization.

Keywords anacrobic digestion; kitchen waste; dissolved organic matter; fluorescence regional integration;
parallel factor analysis
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