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Black Water Bloom Induced by Different Types of Organic Matters and Forming

Mechanisms of Major Odorous Compounds

LU Xin"?, FENG Zi-yan"*, SHANG Jing-ge'”>, FAN Cheng-xin', DENG Jian-cai'

(1. State Key Laboratory of Lake and Environment, Nanjing Institute of Geography & Limnology, Chinese Academy of Sciences,
Nanjing 210008, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Life Sciences,
Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Self-made glass reactors were employed to study the occurrence of black water bloom induced by different types of organic
matters, to clarify the precursor of volatile organic sulfur compounds ( VOSCs), and then to preliminarily study its degradation
mechanisms under laboratory-controlled conditions. Our research indicated that provided organic matrix were as high as 1.0 g-L™", all
organic matters could blacken the lake water regardless of sulfur appearance or not. However, compared with sulfur-free compounds
that took more than 13 d to blacken the water, sulfur containing materials could accelerate the occurrence of black color to 7-13 d and
increase the water chromaticity to above 410 which causing offensive odor consisted chiefly of DMDS, DMTS and DMTeS. Based on the
function of methionine on the production of VOSCs, methionine was identified to be the precursors of VOSCs. Methionine was readily
broke down by sulfate-reducing bacteria (SRB) (also other bacteria) (at 95% with the duration of 35 d) to produce hydrogen sulfide,
methanethiol, and dominantly dimethylpolysulfides such as DMDS, DMTS and DMTeS. And the occurrence of black color had been
advanced from 13 d to 8 d. Methanogenic bacteria slightly inhibited the degradation of methionine and reduced the evolution of sulfide.
Therefore, the addition of methanogenic bacteria inhibitor set the formation of black color ahead by 1 d. Methionine was also degraded
by nonbiodegradation, but it was a secondary pathway and cannot completely degrade methionine to blacken the water.
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Fig. 1 Location of the sampling site in Yueliang

Bay, Lake Taihu, China
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airtight reaction system
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Fig. 3 Time course of water chromaticity during the degradation of

different types of organic matters

TR oA S Horh AT REAEAE A e 2R L K
B I 2 I B PR RE TR Ak S S S 2 Ay K
PR AR . (EAS I Y 2, B R AL 3 ) £ B A
5515 d SRR IS W& A, B TRz 2o 72 rh it
BRI 32 i DR R A R AR % 1 T A i LA
FeS HAERM K&t & @B, >4 A Ak id i 20 55 2
AR (UKIRE 4R) |, FeS 4542 Jm i Ak 9 1% 8 Ak A
WA EAL Y, 1502 7K M B (o R i AR L SR
1M, TR Z 5 7R SR SE B 1) 2% PR 2R N, 3 1 A
PR AR PR [R)RE R B T R ) T AR, P RE SR T
R B R Fe?t SR LA LE Ak R
) FeS, =25 BE 1Y) FeS 41 HH H Rl I 22 B TLTE , A
A ARARB R HT AR, 2K BRI FeS 43 F Ik
DB BRAEAF AR AR IR A, €0 B Bl e ] ) 22 g
2.2 AN[FEFSEA LI ECRAEH

FEMLE b R AR AR R e R
FLBRAR SR Z | i B 5 BEORH AR, 48 25 4 RN U A 51
R RS AER 55, WE 4 7T LUE T S50 HoRs
PR YERALY 2L FZH MTL, DMS, DMDS ,
DMTS Fll DMTeS , S0 A [m] Zb B v 45 2 1 i A6 0 11
FhEFE R IA 22 5 (K 5).

T H AL BRI VOSCs AR T & R db FH
VOSCs R 7E5E 8 d AR RmifE 197.7 peg L', R
MTL 4}, DMS., DMDS ., DMTS Fil DMTeS 4 g il
B S T AR A . B RRE
f#ERIIH(AT 10 d) B VOSCs 13 R e T HoAh 2 Al
AU, A Rt (B’ S) , RIE A
TR fa TR A 70, 2 R ) & A R
B, HE B o 2 F o i i Ak VOSCs. B8R

DMDS DMTS
DMTeS
MTL DMS
K D
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

t/min
4 FZWHHBBHRY VOSCs BEFREIEE
Fig. 4 Typical gas chromatogram of VOSC species obtained from

water samples in this study
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