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MONSANTD POLYMER MIODUOTS OO,
800 N. Lindbergh Bovleverd

8t. Lowis, Missoweri 63187

Phone: (314} 084-1000

July 25, 1984

Dr. Louis Borghi
Staff Scientist
Dyna-Mac Corporation
11140 Rockville Pike
Rockville, MD 20852

Dear Dr. Borghi:

Attached is 2 copy of the environmental monitoring study on mercapto-
benzothiazole (MBT) which we promised previously to forward to you when
it became available.

The study concluded that levels of MBT in surface water samples ccllect-
ed from 18 sites in the eastern United States were all less than 10
microgiams per liter.

Please feel free to call i1f you have any questions.

Sincerely,

Product Acceptability Manager
Rubber Chemicals

Attachment

cc: J. R. Condray

15.1878/88.1

8 unit of Monssnio Comgpany
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The weter sssples were analyzed according to a validated method
approximately 1 week after collaction. The method fncludes adsorption
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onto SEP-PAX filiers, desorption into acetonitrile, concentration, and
quantification by HPLC with a UV detector. The detection 1init for MBT
was found to be 1 wg/L in natural waters ( ix 1, Table i, see com-
ments in Results sections .on detectfon Iimit).

RESULTS AND DISCUSSION

A summary of MBT concentration in water samples collected at 16 sites in the
United States as well as the average percent recovery of MBT from laboratory
and field spikes is presented in Table 1. MBT was not detected in any of the
88 water samples or 18 field blanks collected. The limit of detection, pre-
viously determined during method valfdation was reported to be 1 yo/L.
However, the average percent recovery of surface w-.or samples spiked in the
field and in the laboratory wac observed to be 6 and 12 percent, respectively.
Percent recoveries of 40, 72 and 82 were observed for spiking levels of 1.02,
5.1 and 10.2 pg/L using river water during method validation (Appendix I-
Table 1). The reason for the low percent recovery of MBT from the

water samples is not known, but may be due to the chemical instability of

MBT ir water and biodegradation. Water samples during method validation

were analyzed within 4-6 hours after being spiked. The samples

were analyzed 1-7 days after the samples were spiked. During this inter-
val, it appears that MBT was chemically transformed, or sorbed to particulates
or glasswmare. The precise 1imit of detection of this method cannot be deter-
mined at the present. Additional method v '‘dation is needed using spiked
sstural water samples which are allowed to v for specific perfods of time.

concLusToNn

This product s only moderately toxic to aquatic organisms and does not appear
to present a concern to the aquatic environment.




18 Eastern Lake Erfev
19 crles tivers
20 Lake Sylvans
21 Lake Onefda™

** Freshwater Sites
* Estusrine/Saltwater Site
8 Field spike only
- No samples collected




APPENDIX 1

® Methond Validation

® Summery of Data Pertaining
to Limit of Detection







Comments:

The detection limits are calculatsd from the lovest validated level (in Miami
River water). Por the 2-MBTZ, validation was attempted »: the 0.4 ug/L level
and the mean reccvery was only 88, Thercfore, the 1.02 ug/l. level (40%
recovery) was taken as the lowest validated level. Since recovery was so
poor, even at this level, it was thought that spiking the samples at slightly
above this level would give a better estimation of the matrix effects that
would be encountered in the actual samples and a better estimation of what
the detection limit actually is wuld be Jaine". As can be seen from the

" data, the 2-MBTZ was lost fros most of the field spiked samples and overall
recovery froa both lab and ficld spikes was extremely poor, resulting in
dstected levels below the lowest validated level. Since 808 recovery was
attained for 2-MBTZ at the 1.02 ug/L level from distilled water, the sample

matrix cbviocusly plays a large r>le in recovery of spikes, probably due to

reactivity and/or instability of the .eoqound. It is thought that this data

is at least one piece of evidence that if the 2-MBTZ were present in the
aquatic environment at the 1 ug/L level, Lt‘mld not exist (at least in its

present form) for more than a few weeks.

Analyst
Results Checked By







The complete methodology, _ibration, validation and method of calculstion is
ccntatoed 1n Meport - method for the Determination of  amd
2-Mercaptobenzothiazole in Natural Waters for - Batinnal Aquatic Momitoring
Progran.”

Figure 1 shows the calibration curves, correlstion factors and the

response Zactors for 2-mercaptobenzothiazole.

Calculation of Sample Concentiration:

(, ), )
c - (a) {a)

(a) Rrr

(s)

where C @ - Concentration of the analyte {ug/L)

A = Area Counts of the analyte

(a)

lr( s~ Raspouse Factor of standard (Area Counts/ug/L)

Volume of extract (1 nl.)i
vr (a) Volume Pactor of analyte ¢ Volums of Sancle

‘Calculation of Spike Concentration:

(assume VF = ©.001)

(a)

a4 = 2-mercaptobenzothiazole

A‘.) (0.001)

Ca = — 42565

ca= (50,712 Area Counts) (0.001)
42.565 Area Counts
° »9/L

Ca = 1.19 ug/L
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APPENDIX 11

¢ Sample numbers ending in -1 were
spiked in the laboratory at 2.04 ug/L.

®* Sample numbers ending in -5 were
spiked in the field at 1.27 uyg/L

® The Timit of detection, based on
laboratory validated spiking of
river wvater is 1.02 ug/L. However,
the 1imit of detectfon used in
this report is 10 ug/L because
of the low recoveries observed

for the field spiked samples.
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