


(CIP)

. — ) ,2003.6
ISBN 7 - 04 - 009243 - 3
- . TU991. 25
CIP (2003) 008329
010 - 64054588
5 800 - 810 - 0598
100009 http: //vwww. hep. edu. cn
010 - 64014048 http: //www. hep. com cn
850« 1168 1/32
6.375
150 000 10.70

1




(010) 84043279 13801081108
(010) 64033424

E - mail: dd@hep. com.cn
: 55

: 100009



( AOC  BDOC) ,

AOC BDOC
BDOC :
1. AOC P17
P17 NOX ,
2.BDOC 20
BDOC, =BDOC,(1- 10 ™) BDOC
, 3 BDOC;
28  BDOC BDOC,,
, BDOC, BDOC.s 40% : BDOC
3. ,
4. AOC

: ACC 1.23 3.98 :



19 pg/L,

30 pug/L ;
5.
,  50% AOC
: 40% 60%,
6. AOC
AOC
7. AOC BDOC
AOC BDOC 200 ug/L  0.5mg/L,
8. AOC AOC
: AOC :
9.
AOC ) '
31 90%, 70%,
, AOC BDOC



, AOC, BDOC,



Abstract

In this dissertation, the follows were studied: The methods for
the measurements of the concentrations of biodegradable organic mat-
ter ( AOC and BDOC) and haoacetic acids ( HAAS) ; The removal
characteristics of AOC, BDOC, DBPs and DPB precursors in water
treatment processes; The variation characteristics of AOC, BDOC,
THMs and HAAs in distribution systems, The relationship among
disnfection, disinfectin by-products and biological stability in drink-
ing water, and the selection of the optimal disinfection processes.
Based on the research, the following conclusions were drawn:

1. For the measurement of AOC, the method of inoculating P17
and NOX dgrains step by step, which was presented by this disserta-
tion, is better than the ather two methods ( separately inoculating and
simultaneously inoculating methods) that were recommended widdy in
peer—+eviewed papers.

2.In the caurse of BDOC measurements, the BDOC degradation
could be depicted by first-order kinetics model as BDOC, = BDOC,( 1

- 0.077t

- 10 ) . Based on the kinetics equation and real retention time of
water in distribution systems, the BDOC, that took three days in meas-
urement was proposed to substitute the BDOC,, that took 28 days. The
modification of BDOC measurements makes this method easly applica-
ble.

3. The methad for the measurement of HAAs was established and
further polished. The modification was made by using methanol to su-
persede carcinogenic and easly explosve diazomethane that was wide-
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ly used by other researchers as the ederification reagent so that the
measurement procedure was much more safe and applicable.

4.1t was observed that pre-chlorination had great impacts on con-
centrations of AOC and DBPs in source water. Pre-chlorination resul-
ted in that AOC concentrations increased by 223%  498%, and
HAA and THM concentrations elevated to 19 pug/L and 30 ug/L from
nathing, respectively.

5.A0C and HAAs were removed by 40% 60% with mostly
above 50% by GAC. But DBP precursors and THMs could not be ef-
fectively removed by GAC.

6.AOC variations in digributions resulted from bath chlorine oxi-
dation and bacteria consuming. Different models were used to depict
the AOC variations from chlarination or chloramination disinfection.
Chloramination was found to be a better process in ensuring safe
drinking water quality in the terms of controlling bath AOC and DBPs.

7.Based on the invedigations, the maximum concentrations of
AOC and BDOC for ensuring water biostability in Beijing digtribution
systems were proposed to be 200 pg/L and 0.5 mg/L, respectively.
It was aso a hgpe that these proposed vaues could be a nationad refer-
ence in the future.

8. By the approach of the relationship between AOC and DBP for-
mation, it was observed that the higher concentrations of AOC in water
prior to the chlorination, the more amounts of DBPs formed fdlowing
the chlorination processes. Effective removal of AOC from source wa-
ter could bath maximize biostability and minimize DBP formation, thus
improve drinking water quality.

9. Chloramination at the ratio of chlorine to ammonium of 3 1 was
found to be an optimal disnfection process for the reduction of DBP
and AOC formation. It was observed that, compared to chlorination,
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chloramination decreased HAAs by 90%, THMs by 70%, and AOC
by 10%, respectively.

In summary, this dissertation systematically studied the charac-
terigics of biological organic matter( BOM) , DBPs and bidogca sa-
bility in drinking water of Beijing, proposed the madifications to polish
the methods for measurement of AOC, BDOC, HAAs, and recommen-
ded an optima disinfection process to minimize the formation of AOC
and DBPs. This approach will be a help to the implementation of en-
suring safe drinking water quality bath in Bejing and nationally.

Keywords: Drinking Water, AOC, BDOC, Biological Stability,
DBPs
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