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Table 1 Characteristics of cyanobacteria and seed sludge

BB TSSf (VSS/ TCO]?/ SCO]?/ oH ‘i%%tiﬁﬁbkﬁ ?ﬁﬁ@‘ﬁ%ﬁ&l J5i/ i@%‘@%ﬁ/ {Eﬁfﬁi"éﬁ/
(L") TSSY% (mgLl") (mgLl?) AP/ (mg L™ (mg'L™) (mg-L™) (mg-L™")
FERRFE 102 70.5 — 68422  4.67 30 756.4 358.5 997.8
PR 72 55 456144 12281 58 284.7 826.1 40.8 2413
LSRR 80 80 79704 42504 6.1 644 2333.6 46.7 564.2
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Fig. 1 Anaerobic fermentation tank model and process flow diagram




1378 ok L B ¥ W 4%

1.3 KW HE

FEEAT W5 9 PR 00 Ak B S 6 B, K G P I ke B R A R KR TSS Sk 72 gL
FFHER) 5L 80 g LI CRELLIEAT), RIGAETEAE 4 C UKAG B R ARAE . 15 2 d B 4.2 L i e 3 il &
TETAL PREE F, FBROK I 5T A 10 mol- L™ Z & 4L 81 (NaOH), 77 pH 2 12+0.02, ZER AL
A B ZEIR B ZEVRININT 2, (01 100 4k L 248 -5 L B2 7 (90+2) °C, HL AL 5% 3 O (80+10) rrmin™', 7E
AL FERE R I N 2 h, WHIEERE, A KBRS IET 7 8RN

FEDEAT W5 PR SR I 7™ R S S i, K SR 43 Sk e Atk xS S B Be i f i s 17 B B . RIS
FIVEL . PR AR ARl 30%, HDKF TSS=72 gL', VSS/TSS=55%(FH#t =) B #r 8 #¢ 147 L
285 PR TRAL RS B R BERE R, BN 6.3 LYIMLLF By =B A ; e kst e, R
PR B % 15 %% 5 A\ 10 mol-L™' NaOH & ¥ 5%, 10 mol-L'Eh R (HCL) VAT, TR L 25 N pH, 4 15 & I Bt
pH=10+0.02 ", HEALFE A (80+10) rmin', JRELEFFLE (37+2) C. FELIBITHE: 157
FRE T, RO i SR W T i SRR R B 1R 5 5 e BRI ] (SRT) 2 10d, EPfg 2 d HEH
42 L REEIGHEN . [T 4.2 L TSS=80 g-L™'. VSS/TSS=80% (2} VL% ) B ff 3 3¢ 28 3ot P B, T ik 24
FARBERER ; A RSBSOS P o B R
14 D7k

B R £ - 1 K BE 220 10 000 r-min™' B0 10 min J5, B E W BGE G 045 pm JE IR, T E
SCOD. ¥ fiftE s F T . WPEm oKL G . A (NH]-N). SA& (TN) Fl VFAs 58 SOk BE . ¥ i
PEFE 11 50R FH BCA 7 &k,

Wi TSS. VSS. TCOD. SCOD. #ftkm/KibG4) . NHy-N. TN ¥R E S bR 5 0 M
VFAs R AU @RS D e, {08 R s U B Y 2010 Y, St F]), FZEEE: AOC-
20i H BhgERERS . FID K28 . PEG-20M (44 (30 mx0.32 mmx0.5 pm, K& bt e8); R
— R THIR . WIIR 80 °C, £+ 3 min, SRJ5 LA 15 Comin! AU R TFE 200 C, £ 2 min,
AR, WRERE 30 mL-min', FEREZE (SPL) AN &% (FID) AR 1% M 250 C..
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R= CSCODa - CSCODb % 100% (1)

CICOD - CSCODb

A RABH R, Cyop, 22/ 5 5 FAL B S ) SCOD, mg-L™'; Coeop, N AL FHHY 5 3 Y SCOD,
mgL"; Ceop HWEHEE COD, mg'L',
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H SCOD ¥ K A5 fb vl LI,  #AHe T &b 24 g alkaline pretreatment (provided for semi-continuous operation)
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ﬁﬁ%ﬂlﬂ FE VLSRR T IR E R Bk B b, BRI LR I E, NIR . TRAIK,
XESEMMESFAET, RERY T E Sk Gy . Eama e,

26 B H 0.6 :
241 AU BT RS BT
22 H 05t
20f E E -
18r : 5 T 04 /...1).E
16k E ; ® §
l; i oz al A
5 12f g 03[ ma L
-2 & g LI
= 12: 2 o2 -'/ IS
‘H\ /
6 [«
4 0.1
2 .
004 8 12 16 20 24 28 32 36 40 44 48 52 56
B/ BT )/
(a) FERMENRIRR I L (b) IR PENENI R 5
B3 ABIEDBNBRARMDSELERERR~FENTK

Fig. 3 Variations of VFAs composition and yield during fermentation
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Fig. 4 Variations of polysaccharide concentration and protein concentration after pretreatment and fermentation
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Fig. 5 Variations of TN and NH,-N concentration after pretreatment and fermentation

THIR . A L ",

PR AR N B, TN W R 2 114.3 mg L™ _LFH5]2860.5mg-L™'; NH;-N ¥ 1055.8mg L™
FFFE 22134 mg L, HEMRFFE, NH-N TN 8k BHR—8. A0 k8, YR A Kk
JEW T 4920 mg L' B, £ BREH AL Z B R B4 s A AW = T 8 000 mg L™ B, R4
THALBE 1009% ] AWFFE T4 B B NH-N R EE R T 4 920 mg L', HOR BRI HI NS . 76K 0%
SLIBATHr B, ARG I TN W B B AN K AR A8 Ak, 3 BE 4300 3 068.4 mg L' Fl13 118.8 mg'L ',
SR R A BT Y R I R T A0 R U A T B BRIV AL S B B TSR 18 R AT L R
i, FREBECAHERRE, EHRMEABEREETEDKMA N E, IEEREDHRENER, T
HKAE T = ME A LA BEREAR . K7W (E K. k. ZERS). 2R
A RRWEREARRNS A, PO AL B K 8 5 A Y R 43 ) A 1.020.83 mg- L Al
2062.6 mg'L™", ZAMEIIN T 50.5%.
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Fa @ BB, TSS FIER| MK, K604 gL', VSS FEF] 362 gL', TSSH VSS [ [ fif 2 /3 51 Ky
24.5% F 43.4%, VSS B [ fift 20 5 F 4% G2 IR 505 Je iH A6 1) VSS B il U8, He sz o,
VSS W BT LA, IR NIRRT B, R IR T VSSIRE H m I, RA
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Fig. 6 Variations of TSS and VSS concentration during fermentation
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Fig. 7 Excitation-emission matrix (EEM) fluorescence spectra of DOM extracted from cyanobacteria in different phases
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R T R R ) W T R R MR RR R M A T g, BE T AR IR SR AR B 0 B (A AILIR e Ak R
IKFE . HFELL 2] S I FESE) AT T 2B vl AT PR o0 A o e H AL B EE B 100 m’ (7% 7K 38 85%), B
LW FET Y R R A 15000 kg, %18 VSS/TSS=80% 11, A& VSS & 12 000 kg, AR IEAHF 5% 45
H R W kMR D R AT LT Y B AR R R 43.4%, FETRBCR (1 g VSS HY VFAs 1 /5 L) #%
26% 1, W 100 m® W T LAy= 4 1354.1 kg VFAs, BT RBER T AV E &, A E4Em, Hx
e AR B b, RAE W A A DL 3 2 DU 1 SRR K AL G B e, T B DR 215K
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6520 J6-m” THH, 1 m® B HE R MR D R U 25 U 88.3 JT . Tk e B A S PR TH AE i R 5 kgm™
W, TSR Mm 2000 C-m>°, 1 m BEEETFELFI R A 1000, Bl 24 TEAR, AW
450070 N1 B SR (B G AR A L 4EESE) 33t 2929 50T, IRIHIICH 10, WUIHAERE RN
3%, MEAYTIHD A 77.8 JC-m™ B . 25 Db, W5 &R = Bd I ss ) 117.6 J6-m™, 4G4
Hrl sl 429.4 16,

3 Z5ip

1) G ad A AL 35, R B R A A HILBT AT DA AR B RS B WRAH L T XK AR Rl 58.1%;
SCOD. ¥R T . W R aR K Ak P v 2 AH EL T R 48 2o Y04k B %) 55 450 I 359 KRl B 1 4 s
ol T 103, 48 F 123 4%, MR EE T SR IR A R W R

2) IR R W= TR S2 0 1 5 3R A WS IR AL Mk i 1k . LA TSS=72 g'L™'. VSS/TSS=55% I) i & J i
Yy, TERESME T3 T PR WE, VFAs S W B2 18.64 g L', 7 RRAIE (1 g VSS HY VFAs 1Y i
Fb) M 46%. ¥ LEfa e B By, 59 TSS=80 gL', VSS/TSS=80%, - VFAs ik & N 1556 gL,
FEERACE (1 g VSS H VFAs 19 (5 Eb) A 26%.  H. TSS H1 VSS R 2R 53 5 A 24.5% 1 43.4%

3) Zead B FAL B S, WE R T AR R ALy RN, R R A RIS R D, R T
R AEAR M, BRAK TR A T S W N R S DR AR A A AR A AR s & BE S DOM & ik TR
FE, JE LR AR

4) Y i K B 2 MR R R K AL FE BN 100 mP-d T BE, IS M 117.6 JC-m”, B4R
W35 M 429.4 T T .

2 % X M

(1) AR, JE AR SR, BRARAR, 2. B PR Ah JHLGT 1 38 PR AR A 8 A ) e A SRt i R IR AR A Ml [ ). AR B IR S A5 2741,
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Reduction and resource utilization of cyanobacteria from Taihu Lake via
anaerobic fermentation for volatile fatty acids production
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Abstract A study of thermal-alkaline pretreatment and alkaline fermentation of cyanobacteria collected from
Taihu Lake was conducted to produce the volatile fatty acids(VFAs). The results showed that thermal-alkaline
pretreatment (7=90 °C, pH=12) promoted the release of cyanobacteria organics into the liquid and provided
enough bioavailable substrates for the subsequent acidogenic fermentation. In comparison with the control, the
concentrations of soluble chemical oxygen demand(SCOD), soluble polysaccharides and proteins increased by
10.3, 12.3 and 4.8 times, respectively. 3D excitation-emission matrix (3D-EEM) analysis demonstrated that
thermal-alkaline pretreatment could improve the bioavailability of cyanobacteria and reduce the content of
humic acid-like organics, which is beneficial to the subsequent acidogenic fermentation. In the sequencing batch
tests of acidogenic fermentation, the average total volatile fatty acid (TVFAs) concentration reached 18.64 g-L ™",
and the VFAs yield was 46%. In the semi-continuous tests, the average TVFAs reached 15.56 g-L"' and VFAs
yield was 26%, the degradation rates of soluble polysaccharides and proteins in cyanobacteria were 50.43% and
47.04%, respectively, and the reduction rates of total suspended solids (TSS) and volatile suspended solids
(VSS) reached 24.5% and 43.4%, respectively, which achieved good volume reduction results. However, a large
amount of refractory organic materials was still not biodegraded or biotransformed.

Keywords cyanobacteria; thermal-alkali pretreatment; anaerobic fermentation; organic release; volatile fatty
acids (VFAs)
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