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The effect of graphite on the microbial metabolite substances production
and characteristics of anaerobic sludge microorganism
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Abstract: Mineral material plays a very important role in wastewater treatment and sludge modification. Micro-
bial metabolites are important components of the biological treatment system, and also play a very important role
in improving the pollutants removal efficiency and methane production. In this study, the authors analyzed and
characterized the soluble microbial products (SMP) and extracellular polymeric substances (EPS) produced from
the graphite dosed anaerobic system. The results show that graphite exerts significant effects on the composition
and content of the EPS and SMP, mainly due to the adsorption effect of graphite and its environmental toxicity.
Fourier transform infrared spectrum (FTIR) analysis results show that adding graphite does not influence the
types of the active group in SMP and EPS, but the relative content is changed. Three-dimensional fluorescence
spectrum analysis results show that the main fluorescent materials in the SMP are humus (coenzyme NADH)
and tryptophan analogs, whereas the main fluorescent materials in EPS are humic acid and tryptophan analogs.
Fluorescence spectrum analysis results also indicate that graphite could significantly reduce the tryptophan and
humic acid analogs. Graphite decreases the relative hydrophobicity of the sludge and improves the surface free
energy, which is beneficial to the formation of microbial aggregates.
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H;BO; 0.1, NiCl, 0.1, AlCL; 0.1, NayMoO, *2 H,O
0.1,CuCl, 0.01- ZEA4 F WAL A Cpumol/L): D
(B2 20, 4-20 B AT HTR 20, MR (VB3) 20,
Ca-DC+)-iZ [ 20, 4E2E 3 Bl 20, B F12 20, ML i
(VB6) 20, M & 20 T4 4= % B2 20, 4tk % B12 20
(Kato et al .» 2010). #I4H pHAEA 7.0 +0.1, 5
SHEEOR N 2R, AR5 R JE 3 ), DR FRIR P9 DR
A, JFET 35CHR ST P IR, A LR EH 2
Ko

18 AN A B 50 mL V8 A 0T 4°C 4 000
rpm ZMFE T E L 15 min, SR VUIED A EiEW. b
T 0.22 pm LT HER L E, IFH 3500Da Fi%
EIERT 24 h f5 15 2] SMP A o D00 Y H 7818 K
PRk 2 UG DI E A TR MK . KRG
TN 1/4 BAARFUP) 2% EDTA %, 4°C J8UE 3 he
ZJG1E 4°C 14 000 rpm 45 F &0 15 min, B EI
W 0.22 pm BFIEF4E 2 IS 98, IFH 3500Da 32 ik
N 24 h JG19 2] EPS £ 85. 3RT5K EPS A1 SMP £
] EAEA H 8#E T - 80°C H AR A A FH R 4%,
2013).
1.3 FINBEMENEFRAE

A0 58 AN ) 4 2 e A [ B 4R B EPS Al
SMP ¥4 21 43 5 1 S i 2 (82 B A% %%, 2013). TS
CRATE K, total solid )« VS Bl 58 2 % by UE J7 14
(Eaton et al.» 2005). H 10 mL EPS Fil SMP Ff i
I3 NN KBr W AR G350, AT R T
S B A 1) B A R AT R s A L AR e 2T A1 O i
{X(BRUKER VERTEX 70l % £ i, Wl % i [l 4
900~4 000 cm ™ 'e = 4EFEIEA (Model F-4600, Hi-



%43

tachi> Japan)HT- EPS J& SMP #f & 70 #1, MK 4% 1
RECR PRGN 250 ~450 nm, &N S nms
R KRB 2 300~ 550 nm, BEHEN 5 nm; H1
i 700 V, FIHEHEE 42 400 nm/mine X T4
— G TR AT R R I = 4RO i A B Bl
AH PR B0 B K (Ex) 5 R K (EmD 5 2 X,
DL 5 G I 5 Ol it J R AE SE A WL (1) 5 it (2=
HAEEE,2008)

B 40 mL IS B0 E VRS R R T 28
T7K R, AL BE 2 min, VR AW Stk 2 G ff
F0.45 g JEIEAE i HEAT HhOE, RIS 38 50 PR
JEE3E R O, BB (9 3R R 2 B R AT, T
731 18 s T AT FH 2 A A7 D A% (] C2000C, T =S |
HFDFE I Owens ¥RV (/K L H 458D (2 /N ok 25,
2012) 34T Bl A I g , HE— 2D U SR T B B RE .

2 R

2.1 AEX SMP # EPS F== B2 ME

AR S B AR W) = 1 CH,~ SMIP A EPS 7
g R 1.2 Fras. ML L el g, s
ARSI A BT R b T R IR T A O A
(p<0.03, p HEBFEVEACE), IX 0] BE 2 Kok A7 28 4
HFERE Y, W )T X CRR AN DA R I P
Fe A e I . B A B IR I IR) B SE K, A SR
NIHBA ST 53 W 1R B AN SR A e e T
Ja AR AR B 2) o TAERE IR 5 W1, AN SR &
W3 W S Tl D TR ST S B B UL T AEE IR
JEA RGBT, AN P Sz v LAE i B9
HEE AN 1 — 5, (B 5 A A 5%
FIRKKR A A GG ML i nT DUPREE 78 4 Hh )

KRB A SRVG U6 b RETH AP AR 7 W B HAE R 1 R 723
0L O ZEH
. —e— FHB-]
—A—hE-2 ;’
=
iE 20 F
L
5
=
B 0}
0 " 1 i 1 i 1 " 1
0 5 10 15 20
i fil/d
1 AFASEEATHR T CH, K
Fig. 1 The time profiles of overall CH, production under

the influence of different graphites
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Fig. 2 Time profiles of SMP(a), EPS(b) and SMP + EPS production (¢) under the influence of different graphites
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Fig. 3 FTIR analysis results of SMP (a) and EPS (b) in the graphite dosed system
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Fig. 4 Characterization of SMP under the influence of different graphites via EEM analysis
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Fig. 6 The contact angle and surface free energy of sludge under the influence of different graphites
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