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FACHB-912) BGI11 ( )
. 0.42 mm 800 mm x 1600 mm
25zx1)C 1500 Ix 12 h. 18% . DON 95%
7000 r/min 1.3
10 min 0.45 pm (DOC) (DON)
(Whatman) TOC  (TOC-V oy ) ; UV,
(EOM) ; (HACHDR 2800) ; EEM
3 (F-4500 Hitachi) ;
/ 10000 r/min 5 min .
0.45 pum 3 USEPA 551.1
(IoM) (1995) GC-MS-MS ( Thermo
XAD-8  XAD-4 Fisher Scientific USA) TG-5Ms
(Amberlite). N N (30 m x0.25mm x0.5 pm).
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; 0. I mol /L. NaOH XAD-8 DON 0.82
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Table 1 ~Water quality parameters for fractions of algae organic matters
DOC/ TN/ DON/ UV,s / DOC SUVA,s, /
(g L) (g L) (mg L) em”! DN (Lomg m'y
HPO 3.88 4.558 0.73 0.048 5.30 1.24
EOM TPI 4.10 4.264 0.78 0.037 5.27 0.90
HPI 4.06 13.600 1.69 0.015 2.40 0.37
HPO 4.37 1.777 0.67 0.063 6.54 1.44
1OM TPI 4.26 0.925 0.57 0.035 7.52 0.82
HPI 4.08 4.693 0.82 0.026 4.96 0.64
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Fig. 1 EEMs for fractions of algae organic matters N-DBPs ®
2
Table 2 Disinfection by-products formation potential of algae organic matters pg/mg
THMs HKs HANs
CHC4 CCl, TCP DCP CHCI,CN CHCL;CN
HPO 32.650 0.056 6. 804 1.478 2.317 0.093
EOM TPI 16.387 0.061 2.079 0.936 1.472 0.116
HPI 9.320 0.026 0.339 0.667 1.152 0.064
HPO 31.695 0.067 7.574 4.611 4.097 0.407
10M TPI 22.198 0.069 3.867 7.418 2.746 0.250

HPI 24.251 0.106 1.328 15.024 11.172 0.463
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Fig.2  Relationship between disinfection by-products formation

potential of algae organic matters and DOC/DON value
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Characteristics of Disinfection By-Products Formation from Algae
Organic Matters in the Process of Chlorination

Gao Naiyun' Zhu Ming—qiv'  Zhou shi~ging'  Li Lei' Rong Wen-ei’ Zhou Sheng-dong” Lu Na-=in’
(1. State Key Laboratory of Pollution Control and Resource Reuse Tongji University Shanghai 200092 China;
2. Wuxi Waterworks Co. Ltd. Wuxi 214031 Jiangsu China)

Abstract: Six kinds of nitrogen-enriched intracellular and extracellular algae organic matters of Microcystic aerugi—
nosa with different characteristics were obtained via the fractionation electrodialysis of hydrophilic and hydrophobic
components with the mass concentrations of dissolved organic nitrogen (DON) ranging from 0. 57 to 1.69 mg/L.

Then the 3D fluorescence spectrography was adopted to analyze the composition of hydrophilic and hydrophobic
components finding that the former was mainly composed of humusike substances and the latter mainly composed
of protein. Afterwards the formation characteristics of carbonaceous (nitrogenous) disinfection byproducts from
different organic matters were analyzed and compared after a 3-day chlorination. The results show that (1) hydro-
phobic intracellular and extracellular organic matters are of maximum trihalide methane formation potential espe—
cially for chloroform; (2) there is a significant correlation between haloketone formation potential and intracellular
and extracellular organic matters; (3) the hydrophilic component in intracellular organic matters is of the greatest
nitrogenous disinfection by-products formation potential (DBPFP) ; (4) the disinfection by-products formation po-
tential of each component is not only determined by the value of DOC/DON (namely the mass concentration ratio of
dissolved organic carbon to DON) but also by the characteristics of DON; (5) the DBPFP of extracellular organic
matters is positively correlated with the content of aromatic organic materials while that of intracellular organic mat—
ters is mainly influenced by the properties of aromatic organic materials; and (6) the disinfection by—-products pro—
duced by extracellular organic matters are in a content order of hydrophobic by-products > hydrophilic by-products
> transphilic by-products while those produced by intracellular matters are indicative of the following order: hy-—
drophilic by-products > hydrophobic by-products > transphilic by-products.

Key words: Microcystic aeruginosa; disinfection by-product; hydrophilicity; hydrophobicity; dissolved organic ni—

trogen ; chlorination



