V. WS TIESFIR % 14% % 5% 200% 5 A

Eco-Environmental Chinese Journal of Vol. 14, No.5 May 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
£ SR E . B S SR
'~Q%FD011onamgqm2mmnn2 hESES X705 SCRRARRUES A

Bl /NUiE, XU, BEOT, A DRARR ™ H  ME MR I 1R S5 0L W) i 8 0 ) s it 5 R UL [0, BRI TR 24, 2020, 14(5):
1376-1384.

LU Xiaoyou, LIU Hongbo, HUANG Fang, et al. Reduction and resource utilization of cyanobacteria from Taihu Lake via
anaerobic fermentation for volatile fatty acids production[J]. Chinese Journal of Environmental Engineering, 2020, 14(5): 1376-
1384.

IRAR K e 7= 44 2 P G O TR S R A T W v e WA sl
53k

MENag, Rk, K, B8, BAEK, KRER, 3
THERERES AT RS, MHEREAEYHE AR SLHRE, T8 214122

4

B—EH: BN (1994—), B, LR A . TR Tm: EWEFEA TR, E-mail: luxiaoyoujn@126.com
MEMFER: XU (1974—), J, 4, #¥E P m . BEGRER S %R/ . BE-mail: livhe@jiangnan.edu.cn

7 OE ORI AL B PR AR R R RSB T RO IS R A PR HE R MR R TR (VFAs). 45 R WY, #Rm 30l ik 7
(T=90 °C, pH=12) A LA if W5 8 v iy A A DL T WA o, WMk 1 Ak 55 & (SCOD). ik KAk & ¥y F e 1
ﬁwwiﬁmﬂ%%ﬁﬁ7m31mﬁus? = HEBE YL TE (3D-EEM) 4X AT 3 B, HAI 15 A B e 4R s Wk v v
AR, FEBEEHRN SR, AR TR, E£FittURA R = RETHERT, FHEAHEL
ﬁ%%%awmgmakﬂBMgu,FM%KUgWS$W%ﬁHﬂmﬁ%%O+é§Lﬁ&fT,%ﬁ
TVFAs 7] LLiK 2| 15.56 g’ L™, FZ R AR K 26%. 1 3 i ff 10 fie /K Ak & 9 FER 11 5T 9% £ 2% 53 0l 1 50.43% Fll
47.04%, [FEF, W3 P S8 07 R (TSS) A4 K o877 [ R (VSS) 19 % i 2430 O 24.5% F1 43.4%, K5 T R4
B AR, (HER B Pk A A KA ALY R AR G Ak

KRR KWW BB REKRE R, AILWRG #ER RN (VFAS)

VLAEK, BEE KK E S IR ME], W B & BB AR F I, A2 i K
FBEAL, BORKIRAES RS, W HZ2H0E R SRCERE R, BN M8 T 20 5 R 2 KR
JEHR T H AR R K 2 A A AR BN . HRT, W AT 5 2 e B e o 1 K T G iﬁkiﬂwﬁﬁ
M%kﬁfﬂmﬁ%%ﬁﬂ%mm'mﬂﬁMk WA AT S ip Ab B, W0 S AE Rl b | & A

o PRI, T fol S B PR A e S04 R AL B L R BT R A A R R ) A

m%¢ THEAR . KGR IE Y, AR R PR R o 3R IR AR
A RIAE P2 IR B B, AT LS BB I 48 & 19 VFAs; JF FLIABE(H i sl i, Soolis se ik . i
R BB o KIM &S DL BT BE BT 09 i BB M IR AT IR | R BE 77 1R, 7P RRAUE (1 g VS
VFAs (115 ) 7 36%. SEO 458 R JH4& B 1 I 5T A9 1o 35 5k B2 W) VE M IS W) R AT R WP 1R, 77 IR 1A
) 8.17 gL, ZERAE (1 g COD H VFAs [ /i b)) Ky 40%. #R 1M, H i FI 5 % & B A4 7 VFAs 1)
EAZ
Wis BEA: 2019-07-28; sRAHEHAA: 2019-11-13
EEWE: EHZOKEG Y g6 56 B RHE 5K %3 (20172X07203-001)


mailto:luxiaoyoujn@126.com
mailto:luxiaoyoujn@126.com

%5 Wi /N2 - DRAR R I 749 S MR R S5 BT S 6 0 Ayl i 15 B AL 1377

ARMWF I 88T R B IR SR & B 7 VRAs AR, I SR FH AR08 700 Ach B %o i o 30F A 7 1 Bk Acb
B, RS T KR ST RRROR , BT R EENTE IR R BE RS O, R T AL ST S KOR RS
e ML (DOM) B B84k, A BT B0 T Tl BASE T A9 5 8 kT = R ) 2 5 T AT, A e
R AR T 7 IR ) Tl A ) Bt 7 AT 5 09 B0 RUBCHE SO o
1 MB5R*®
1.1 EESEBRMRKIE

WE I OR H VL IR A8 JC 8 T R B K o sy, W I B E T 4 C KA s A . Rt is
FrIAME, TSSIHZE 72 gL', VSS/TSS N 55%; &Lz riilal, TSSMZE80g L™, VSS/TSS H 80%.

e S 1B 24 JE Al Ak B AT R R R UK T 20 1Y UASB 7 H kg ki 35 98, ELAf FH B 647 1 94k .
W 7 SWORL TG PR AE 105 C IR 2 h, DIZRBE ™ WG TR, R 28 2o $ab 31 A JOURE 75 U s i 1) 5 5 =
UASB R g, DLEE B G E0OE ; G S SR S5 A UASB LU 427 MR 4l AT, JFKe il B O 4r
FE (37+2) Co HHLAET pH [ % 4.0 LU FEE, A=A Je g4k 5 ™. Wb Ak 21 do =R Ah
e B 45 B B AL IC 1) BE A JAL 1 T an 3% 1 TR o

F1 MR RUBEREUMR

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% (mgl") (mgl? AP/ (mg L™ (mg'L™) (mg-L™) (mg-L™")
FERRFE 102 70.5 — 68422  4.67 30 756.4 358.5 997.8
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Fig. 1 Anaerobic fermentation tank model and process flow diagram
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FFHER) 5L 80 g LI CRELLIEAT), RIGHETEAE 4 C UKAG B R ARAT . 15 2 d B 4.2 L i 3 i i &
TETAL PR F, FBROK I 5T A 10 mol- L™ Z & 4L 81 (NaOH), 77 pH 2 12+0.02, ZER AL
A ZEIR B ZEVRININTI 2, (01 100 4k 3 24 -5 L B2 7 (90+2) °C, WAL k4% 3 o (80+10) rrmin™', 7E
AL PRRE R I N 2 h, WHIEERG, AR IET 7 8RN

FEDEAT W5 PR SR T 7 TR S S i, K SRR 43 Sk e Atk xS s B Be F b i s 1 B B . RIS
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PR B 1 15 %% 5 A\ 10 mol-L™' NaOH ¥ ¥ 5%, 10 mol-L'Eh R (HCL) VAT, TR KL 45 N pH, 4 15 & I Bt
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FE T, RO R W T B SR A R B R 5 5 e BRI ] (SRT) 2 10d, EPfgE 2 d HEH
42 L REEIGHEN . RN 4.2 L TSS=80 g-L™'. VSS/TSS=80% (2} V£ ) B ff 3 3¢ 28 3ot P Bl T ik 14
TR A RS IBT SRS X o B R
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VFAs R AU @S e, 088 R S U B 2010 Y, St Fl), FZEECE: AOC-
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Fig. 3 Variations of VFAs composition and yield during fermentation
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T T T 1) 7= I ol A 0 K W P 1 SR I R R o T R A A R K R, R BT R
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G X AR R TR AR B R, IR AR W R i 1) F R R AR KA B 0 A2 A VEAs. FEFIE
SLisAT B, VSRR R K AL A W RN ER BTV B A i BRUE E 4 259.09 mg- LRI 7 172.79 mg- L', k7K
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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
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FFFE 22134 mg L, HEMAFFE, NH-N TN (8 BHR—8. A0 k8, Y2 A Kk
JEW T 4920 mg L' B, S BREH AL Z B R B4 s A AW = T 8 000 mg L™ B, R4
THALBE 100% ] . ABEFE T & B B NH-N R EE R T 4 920 mg L™, SOCR M HI % . #E k%
SLIATHr B, ARG I TN W B B AR K AR A8 Ak, 3 BE 4301 3 068.4 mg L' Fl13 118.8 mg'L '
XJE R A B Y R I R T A R U A T S B BRIV A S B B TSR 18 R AT L R
i, PFREBECAHERRE, EHREMAEBLREETEDKA N E, IEEREDHEIER, T
HKEE T = ME A LA BRI, K7W (E K. k. ZAERT). AR
A, RRWEREARRNS AL, P04 B K 8% 5 2 A Y R 43 B A 1.020.83 mg- L Al
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24.5% F 43.4%, VSS [ [ fift 248 5 F A% G0 IR 505 Je iH AL 1 VSS Bl U8, Fe stz o,
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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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HlC sl 429.4 1 6.
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4) Y i K B 2 MR R R AR AL FE BN 100 mP-d T BE, IS M 117.6 JC-m”, B4R
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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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