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INTRODUCTION

Traces of 1, 2-Dibromo~3-Chloropropans (DBCP) have been found in the Navy
Public works Csnter, Pearl Harbor, Hawaii well water (refersnce 1). At pre-
sent the well is pumping a-lillj‘on gallons per day (mgd) and the DBCP level is
less than 20 parts per trillion (ppt). However, the normal pumping rate is
17 »gd and, at that production level, there is concern that the DBCP concen-
tration may increase. It is reported that one recent sample was measured to
be 27 ppt (reference 2). As long as DBCP is measurably present in the water,
the Navy faces the possibility that the water may be declared unfit for drink-
ing, especially since there are indications that the State of Hawaii may im-
pose an upper limit of 20 ppt on the DBCP contaminant.

Because of ‘the Mavy's need to treat the water (there are no alternate
sources), and because a literature review revealed no work done specifically
on DBCP, it was suggested that ozome, a powerful oxidant and widely used water
disinfectant, be tested for effectiveness againt DECP. At the same time it
was suggested (reference—-3) that ozone also be tested against 1, 2-Dibro-
mosthane (ethylenedibromide, BEDB) and 1,2,3-Trichloropropane (TCP), since
these are now appearing generally in concentrations high enough to cause
concern. Direct queries to the Environmental Protection Agency Laboratory in
Cincinnati and the San Diego County. Office of Water Quality indicated that
neither wvas awvare of any previous test using ozone against these pesticides.

This report will describe the ultl lldo on the lubjcct chemicals and the
results of those tasts. .
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In the present experiment ozone and oxygen were bubbled through samples
prepared by dissolving carefully measursed amounts of sach of ths three pesti-
cides in deionized water. T7The measurements wetre preliminary in that gas chro-
matography was used only to look for reductions, if any, in the imitial pesti-
cide concentrations. If the results were to show significant chinges in any
of the chemicals, then further work using mass spectroscopy to quantitatively \
idcnti.fy the organic reaction prcduct ml.d b. justiﬂod.

Quality Assurance Laboratory of San Diego was engaged to perform the mesasure- »
ments with the author. Three samples of 100 ml each were prepared by adding

DBCP at 50 ppb, EDB at 100 ppb, and TCP at 400 ppb to6 deionized water. Two of

these were subsequently subjected to asration, one with oxygen and the other

with ozone, while the third was used as the initial concentration standard,

After asration, a 10 ml aligquot was taken from each sample to prepars them for

gas chromatography. After adding 2 ml of pesticide-quality hexane as the
organic solvent and mixing vigorously, the phases were allowed to separate. A

2 p1 sample was then drawn from the organic phase for injection i.nto the ch:o-
matograph, '

At the recomsiendation of thes Sun M.cqu Cointy Office of Water Qualicy, ‘

The chromatograph used for these measurements is a Hewlett-Packard dodsl
5713. The capillary column is 30 m long, 0.25 mm in inside diameter, and has
an SE 34 packing. The detactor is electron capture and the carrier gas was
nitrogen. The temperature cycle began at 80 C for 4 minutes and increased at
16 C/minute, ending at 250 C for 4 minutes. -

The ozons generator used to produce the aeration gases is a Sandhill
Scientific Model IT which uses a 60 Hs corona discharge be coaxial elec-
trodes to produce ozone. With the flowrate adjusted to 1 £t /hr (7.9 ml/s),
and dry oxygen used as the feed gas, the ozone production was 0.86 g/h. The
unit had been calibrated previcusly by iodometric titration, as described in
Standard Methods (reference 4). The samples bubbled vigorocusly, at the flow-
rates used for these tests (7.9ml/s), indicating effective contacting (mixing)
for the gases in the solutions. y -

no changes in either the flowrate or the feed gas ware made between asrations.

It was nmecessary only to de-energiss the generator electrical circuit to
change from ozons to oxygen.

To ensure that the asrations wers equivalent for both osone and oxygen, ’
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RESULTS AND COMNCLUSIONS

The results of the measurements are shown in the spsctra of figures 1, 2,
and 3 and are summarized in the Quality Assurance Laboratory report. In each
figure the peak at 3.86 retention time (RT) is for EDB at 100 ppb initially;
the peak at 5,32 RT is for 1,2,3-TCP at 400 ppb; and the peak at 7.87 RT is
for DBCP at 50 ppb.

In figure t the chromatograph for the initial (nonaerated) gample is
shown. Note that the measured values closely reproduce the initially prepared
concentrations. Figure 2 shows the results of the aeration with oxygen. Note
that all three organics are reduced; 22 psrcent, 72 percent, and 44 percent
for DRCP, EDB, and TCP, respectively. Figure 3 shows the results of the ozone
aexation. VNote that thay are significatly the same as those for oxygen; 27
percent, 72 percent and 46 percent for DBCP, EDB, and TCP, respectively.
These results are summarized again in the QAL report.

It is clear that: 1) for the pesticides tested the reductions in concen-
trations were due to mechanical purging by the bubbling action of the two
gases, and 2) the ozone was not significantly more effective than was the
oxygen. The conclusion is that ozone is not an effective agent against these
pesticides and it is inadvisable to continue the work,




STANDARD
1) €08
2) 1,2,3-TCP
3) DBCP
g
.09
5.2
0
RN 273 DEC/21/83 11:12:44
SOTTLE & 04
ESTD ]
RT AREA TYPE CAL® ANOUNT .
3.85 7593 B 0 191.100 ‘
s.32 196810 P8 2 410.670 |
7.8 26350 P8 3 S1.067 |
| TOTAL AREA= 838439
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OXYGEN ,
1) EDB ;
2) 1,2,3-1CP
3) DBCP
1
i
i
‘ 3.83
5.% }
i
!
2.9 ;
]
RUN ¥ 274 DEC/21/83 11:99:15
BOTTLE # 06
ESTD b
RT AREA TYPE CALY ANOUNT !
3.8 163628 PB IR 27.867
s.32 104866 P8 2 231.610
7.7 214508 P8 3 39.629

ML FACTOR= |.0000E+00




OZONE
1) EDB
2) 1,2,3-TCP
3) DBCP 1
4
1.96
- 5.33
= = 7.8 ) ‘
RUN 8§ 275 BEC/21/83 12:31:08 '
BOTTLE # 07 é
ESTD -
RT AREA TYPE CALS ANOUNT !
3.86 162400 PB IR 27.539 ’
$.33 191039 PR 2 223.150
7.88 200330 PB 3 3.012
TOTAL AREA= 463769
WAL FACTOR= 1.0000E+00 _
. | S
Figure 3. Chromatograph of the semple serated for 15 minutes with




. Mailing Address. 0010-8 Miramar Road
: P.O. Box 22567 Suite B-204
‘ San Diego, CA 82122 San Diego, CA 92121

(619) 566-1060

QUALITY ASSURANCE LABORATORY

December 23, 1983

Contracting Officer !

J Naval Ocean Systems Center i
5 271 Catalina Blvd. :
Bldg. A33 ?

San Diego, CA 92152

Date of Sample: December 21, 1983
Analyst: MS
Q.A. Log #: 5702-83

The following report concerns a water sample prepared in the
laboratory to contain 1,2-Dibromo-3-Chloropropane (50ppd),
1,2-Dibromoethane (100ppb) and 1,2,3-Trichloropropane (400ppb).
Two 100 ml aliquots of this sample were subjected to aeration i
for approximately 15 minutes, one with oxygen, the other with ‘

B

ozone. These samples were subsequently analyzed, the results
of which are presented below.

Fresh Sample Oxygen Ozone
; (no aeration) (15 min) (15 min)
;
1,2-Dibromo-3-Chloropropane 51 ppd 40 ppd 37 ppbd
1,2-Dibromoethane 101 28 28
: 1,2,3~Trichloropropane 411 231 223

Peter T.L. Shes . : < %:
Leboratory Pirector . -7 o ‘ : ‘T
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