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Abstract 

The reaction rate constants of dissolved organic matter (DOM) with ozone and hydroxyl radical 
(HO•) were determined at pH 7.0 (4.5 mM phosphate buffer) using a continuous flow reactor, 
and the effects of hydrogen peroxide (H2O2) adding during ozonation in the presence of DOM 
were evaluated. Lake Biwa (LB) water, the Soma river (SR) water, the Suwannee river natural 
organic mater (SRNOM) and sewage treatment plant (STP) effluent were used as DOM solu-
tions. The kinetics of ozone decomposition could be separated into two phases, i.e., rapid de-
composition phase (Site A) and slow decomposition phase (Site B). Initial concentration of Site A 
per dissolved organic carbon (DOC) of DOM ([Site A]0/[DOC]), reaction rate constant of Site A 
with ozone (kO3,A) and reaction rate constant of Site B with ozone per DOC of DOM (kO3,B/[DOC]) 
were in the range of 1.9 6.8 mol mgC-1, 9.0x104 1.6x105 M-1 s-1 and 3.5x10-3 1.1x10-2 L mgC-1

s-1, respectively. Reaction rate constant of DOM with HO• per DOC of DOM (kHO,DOM/[DOC]) 
was in the range of 1.4x104 2.9x104 L mgC-1 s-1. The effects of H2O2 addition were observed after 
the decomposition of Site A. At slow decomposition phase, the ozone decomposition rate linearly 
increased with H2O2 concentration, and the enhancement of ozone decomposition rate was much 
higher than that expected by multiplying H2O2 concentration and its reaction rate constant with 
ozone. The estimate of the ratio of HO• generated per ozone decomposed ( ) in the absence of 
H2O2 was in the range of 0.29 0.63, which was also increased with H2O2 addition. 
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Table 1 Water quality of DOM solutions 

DOC (mgC L-1) IC (mgC L-1) pH IC/DOC SUVA254 (L mgC-1 s-1)f

LB watera 1.9 9 7.2 4.7 0.010

SR waterb 2.1 8.6 7.6 4.1 0.021

SRNOMc - - - 3.3e 0.043

STP effluentd 5.4 17.8 7.2 4.3 0.016

a: Lake Biwa water, b: Soma river water, c: Suwannee river natural organic matter, d: sewage treatment

plant effluent, e: value after adjustment with HCO3
- solution, f: specific ultraviolet abcorvance at 254 nm.

9.0

4.3e

3.3
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Fig.2  Time profiles of ozone residual ratio in DOM 
solutions in the absence of t-BuOH. Experimental 
conditions: pH 7.0, [O3]0 =26 30 M, [DOC] =1.4 mgC 
L 1.

Fig.3  Time profiles of ozone residual ratio in DOM 
solutions in the presence of t-BuOH (9 mM). Experi-
mental conditions: pH 7.0, [O3]0 =26 30 M, [DOC] 
=1.4 mgC L 1.
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Fig.5 Time profiles of ozone concentration of the ex-
perimental (symbols) and the simulated (lines) results 
for Lake Biwa water in the presence of t-BuOH (9 mM) 
in ozonation. Experimental conditions: pH 7.0, [O3]0 =7

26 M, [DOC] =1.4 mgC L 1.
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Table 2 Reaction rate constants of DOM with ozone and HO• 

[Site A]0/[DOC]

( mol mgC-1)

k O3,A

(M-1s-1)

k O3,B/[DOC]

(L mgC-1s-1)

k HO,DOM/[DOC]

(L mgC-1s-1)

LB water 1.9 1.4x105 3.5x10-3 1.4x104

SR water 3.7 9.0x104 4.6x10-3 1.9x104

SRNOM 6.6 1.6x105 1.1x10-2 2.4x104

STP effluent 6.8 1.0x105 5.4x10-3 2.9x104

1.8 
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