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Abstract

The purpose of this study were to research the characteristics of water variation adding

humic acids to distilled water after ozonation. Upon investigating pH varlation with contact

ume atter providing distilled water+air,

distilled watertozone dand distilled water+humic

acid+air in reactor, it reduced after 60minute in inletting air and in spite of short contact time
did suddenly in inletting ozone. TOC and UV-25%4 continued to increase with contact time of

ozone and humic acids. NH' ' -N did slowly increase or decrease after constant contact time of
ozone, because NH"-N was converted into NO' N by ozone. T-N did suddenly increase
after 90minute, but T-P did rarely fluctuate for total experiment. Total 30 species of organic

matter were detected by GS/MSD, but 14 species did really tend to increase except for matter

Humic acids generated aliphatic - aromatic

hydrocarbon, alcohol and amine etc, and did various matters without inflow course of

identified in distilled water and blank test.
contaminants.
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Fig. 4. Ozonation apparatus.
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Table 1. The analytical Instruments & Methods
Item Analytical instruments Analytical methods
pH pH meter ORION 720A Electrometric method
UV-24 UV VIS HP 5482A Spectrophotometry [254nm)]
TOC TOC Sievers 800 UV/Persulfate oxidation
T-N UV VIS HP 5482A Spectrophotometry [220nml
T-P UV VIS HP 5482A Spectrophotometry [710nm]
- ’ Indophenol method
NHA+N UV VIS HP 54824 Spectrophotometry [640nm)]
NO3--N Waters ILC-1 Ion Chromatography
VOCs GC/MSD Varian saturn 2000 El mode

gl et R A 35(19%)



Table 2. Analytical conditions of the GC/MSD

and the Purge & Trap

GCAMSD
GC ¢ vartan Star 3400CX
MSD @ Varian Saturn 2000

EI mode
Column © DB DMS |
Oven Temp.

60m * 1D 0.25mm
* Hold 10min,

Ist rate 5T to 150C
T 50T

w (). 250m

nd rate 4

Purge & Trap

Tekmar LSC 3000 Purge
Purge Time 8min
Trap + # ] (VOCARB 4000

Desorb 4min (2607, Bake Smin.

and Trap Concentrator

(260°C)
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Table 3. Identification of compounds and mass spectra

No Compound Name Mass lon Misc.
1® Unknown 56, 68, 79, 91, 105

2F Cyclohexane(l, 1-dimethylethyl) 57", 68, 82 556-61-6
3" Dichloromethane 49, 51, 83, &

4" 2, 6-Dimethyl-2-Octanol 43, 57, 59 55%6-61 6
5" Propane, 2-methoxy, 2-methyl 43, 57, 73’

6 Chloroform 47, 49, 83, 85, 87, 118*

7* 2-Butanol, 3-methoxy 43, 56, 57, 59’

8" 2 -Piperidone 99’

9 Dichlorobromomethane

10 Toluene

11 Dibromochloromethane

12 Xylene

13 Xylene

14 Xylene

15 Gamma-terpinene 77,937, 121, 136*

16 2, 4, 6-Trimethylbenzene 77, 105", 120

17" Unknown

187 Unknown

19 Unknown

20 3-Nonen-1-ol 41, 55', 68, 95, 109, 124

21 Unknown

2" Unknown

23% 3-Tetradecyne 55, 67', 81, 95, 109 60212-32-0
24™ Camphene 53, 67, 79, 93, 121, 136 79-92-5
25 Unknown

26 Unknown

27 Unknown

28 Unknown

29% Ethanone, 1, 1-(1, 4-phenylene)bis- 91, 103, 119, 147", 162 1009-61-6
30 Cyclodecanecarbonitrile 83, 95', 109, 149, 163, 193* 69300-13-6

# : New product (Molecular ITon)
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Table 4. Ozonation by products of humic acid

H

C
q — \\
Cl
Dichloromethane

Cl

2-piperidine

CH;3
CH:

Camphene

0
HJC/U\Q\KCW

1,1-(1,4~phenylene)bis—ethanone

CHs
HiC - CH CHs

~

1,1-dimethylethyl cyclohexane

H,C
o

I

C
H3C/ \\
CH,

CH,

2-methoxy-2-methyl propane (MTBE)

H3C\©CH3
CH,

2 4 6-trimethylbenzene

HaCN

0
/I\(cm
HaC

3-methoxy—-2-butanol

AN
C C
HH\_\_\

3-tetradecyne

H3C
CH3
CH3
mc OH

2,6—dimethyl-2-octanol
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Table 5. Variation of identified compounds with ozone contact time

¢T DW | 0O 1 3 5 10 ] 20 ] 30 ] 40 | 30 | 60 | 90 | 120 | 150 | 180 | 210

D.C
1 X P X X X < X < X X P X X X %
2 X X S X X # < * x X X # X X *
3 hat ) R ) i : B w )
4 P X P X X < x X X X < # X P
5 l R l i l « iy g R
6 A ! < e ® < e ®
7 X X ® X X < X X p = DR < X P
] X X X X < < X X X X X K < X ®
9 i ) AL 1 ! X X X X X P
10 l ! i X K X X K X X 2 K e X X x
11 l . l ! ! . X X X « < P o K X
12 J ! X X X K X X X e « X ” < X K
13 i ! X x X X X X P X P x P x X K
14 l | { i l Ll | ow o x x| x| x| x| o= ] x| &
15 l . i l l { Ly o®x gy % SR | <X X i
16 P ® ! P < ® X x K X e P <K X P Pe
17 2 X X A ! i X X x X ! ! < B ! X
18 K ! l K X X < < e X X < ® < P X
19 : ! . ! i l ! X X x| o= e < ! ! )
20 N ' AL A | l s ! l
21 | ! | i ! ! X X < e X X X X K X
22 < i l ! ! ! X X < e ! X ! X X e
3| x| A s | N
2 < \ A A R A N
) ! ! ! ! ! ! * < X X X X X X x «
26 l ! i P < X X P < “ < < X X g X
27 | i i} ! ! l P s < < i X X < < <
24 ! ! ! i i < X X X * P > P P b
29 K | ! X X X < X P P ® e A = < 4
30 2 T A 2 N\ A ! | AL N LA

- D.W ¢ distilled water < D.C @ detected compounds « C.T : ozone contact time
X1 Disappearance L Trace - A a small quantity
ot a large quantity o o Increment
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