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Mobil Oil Corporation

COMPANY SAN 1-1 iZWD
CERTIFIED MAIL
ELThRN R CE1~ REOUESTED

June 24.,1993

U S Environmental Protection Agency
OPPT Document Control Officer
Attn TSCA Document Receipts (TS-79(fl
ETG0-99
401 M S(reet, S W1
Washington, D C 20460

ATTrN 8(d) HeAlth and Safety Reporting Rule (Notification/Reporting)

Gent itmen

On behalf of Mobil and it,, rnanufactuning and pnooe sig establishmnents located in the United States
and in accordance with Hiealth and Safety Study Repor-ting RcgUlations for TSCA Section 8(d) in 40
CFR Part 716, we hereby submit the following studies

REPORT, PUOJEC F
CAS NO. LISTED SUBSTANCE OR STUDY-NO. - -- -TEST NAME(S)

-- 7 4,4-Isopropylidenediphcr *65 163 _ Biodegradation ___

' - -330-20-7 Xyienes, *65363 Biodogradation

"36!37100-414 EthylI Benzene
10888-3 Toluene
95-63-6 Pseudocumene _______~__- ____-
102-71-6 Et'ranol,2,2,2-Nitrilotris *65430 Standard Ames Test
111-42-2 -- Diethanolmine

*Studies lIvolve . mixture cozitiining the indicated TSCA Section 8uI) listed substance.

Trwo copies of each study have oeen proviuci with appendixt s removed that contained underlying data
in the form of Iaboralory, notes and daily n-onitering re:ords One copy is complete with confidential
information (e.g. employee names, product names and formulation information) identified by
bracketing and the basis of the clamn there noted. The second copy is for public disclosure wu.h such
confidential information removed.
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If you should have- any questions regarding the above information or any aspect of this matter, I cai be
contacted at the above address Or telephone number (609) 737-5436.

Sincerely,

D.EWag
Manager
Proauct Safety Coordinat rn

DEWIdmg

Ausdu,.en
SIY6243 ..m



Mobil Environmental Health and Safety Departruent
Environmental and Health Sciences Laboratory

TO UAkISON-
STUDY NO 65163
CRU No 92248 _______

Results: The tNodepadablizv of (CRIA 92248)
Was assessed, si an irntal test material concentration of 10 mg carbon/L. using the
EPA Shake Flask method (EPA 560/6-82-003. CC-WOO0) with an unacciimazed
sewage'soil inoculum. Using the unacclimused inoculum. this ultimate
biodegradability test, which follows the conversion of test material carbon to CO2
is equivalent to the OECD Modified S rurm Test (301 B).

In 28 days, 83.6% of the carbon in was
converted to CQtL. In the same period. 71.7% of the carbon i the positive conuni.
Rapeseed Oil, was convened to C02.

met both cnitenia necessary for
classiication in the OECD biodegradability category of Ready Biodegradable To
be placed in this c.ategor, greater than 60% of a test material's carbon must be
convented to C02 in 2' days and, in addition, onice 10% of the material Las been
convented to C02, Cie 60% mark must be reached in 10 days,
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DISTRIBUTION.
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Aerobic Biodegradation Study of

\%lethcxi is a mcxtficanon of the EPA Shaqke Flask Test, EPA 560/6-82-003. Cr-2000)

STUrDY NO 55163

MATERIAL TESTED-

CR13 NUMBER 02248

REQUESTOR D[VTSION. MRDC CRL and Paulsboro

STUDY PEI<FORJAFD BY Mobil Envtronental and Health
Sciences Laboratory,
Penrnn gton- Rocky Hill Road
Pennington. New, Tersey 08534

E.XPERIMENTAL START DATE: U1/93

EXPERIMENTAL TERMINATION
DATE: 3/11/93



FINAL R-EPORT STUDY VO h)51t,3

PRINCIPAL [NVESTVJATOR(S,

%flJDY DIRECtrOR'
.Ph, D

DISTRIBUTION

Liaison-

Pnacipal Investigator(s) &

Study Director ,Ph D

Section Manager Ph.D

Manager. Environmental and
Health Sciences Laboraory- Ph D

Central File

Archives

Page 2



FINAL REPORT STlUDYN'0 'iIo3

TABLE OF CONTENTS

SUMMARY4

IN'TRODUCTION 5

MAtTERIALS AND MThODS t)

RESULTS AND DISCUSSION 9

REFERENCES 10

LIST OF FIGURES AND TABLES I1I

APPENDIX I RAW DATA AND CALCUTLAflONS
APPENDP' 11 PROTOCOL AN4D AMENDMEN-h
AYPENDLX IH] INTENT TO INiTIATE AND DISPENSING NOTICE
APPENDIX IV SOIL DATA

Page3



INAL rE RTSTUDY NO f)5[6;

SUMMARY

The biodegradability of (CRU# 92248) was
issessea, at an initial test material concentatnon of 10 mg carbon/L. ating the EPA Shake
Flask method (EPA 560/6-82-003, CG-2000) wvith an unaccimnted sewageisori inoculum
[Tsing the unaccimared inoculurn, this ultimate biodegradability rest, which follows ri-
conversion of test material carbon to CO-2. is equivalent to the OECD Modified Sturm Test
3018B)

In 28 days, 83 6% of the carbon in was converted
to CO 2 In the same time period, 71 7% of the carbon in the positive control, Rape,,ecd
CiU. was convented to CC)?.

rret both critera necessary for c lassification in dhe
OECD biodegradability category of Ready B.odcgradable. To be placed in this cartgory,
greater than 60% of a i.-st matenals carbon must be convenred to C32 in 28 days and, in
addition, once 10% of the material has been convenied to GO?2 the 60% mark must be
reached in 10 days



U-'NAL REPORT STUDY NO t)5163

INTRODUCTION

In evaluating the LOXICIty of a test material, it is iraportant to consider its persistence in the
en vironmenr This is the case because a highly toxic compound may be rapidly degrade in
the env:roniment and thus never have the opportunity to cause toxic effects in plant, andi
animals while a slightly or moderately toxic ck mpound may pernist for months or years
allowing tirre for toxic levels to' be reached thraus,.h broaccumulanon, The attirnate
biodegradation of organic material leads to wec producnion of carbon dioxide, water, ard
outer mineral components. In the Shakei Fa--k Test, the carbon dioxide is trapped in alkali
and quantified by 'it-ation ro dtermune the petrent of :esti-rnatenal biodegraded to carbon
dioxide, the experimrental yield of carbon, as carbon dioxide from the test mateial, can he
comp' ared to 'qua nuty of test material carbon originally adued to the test system \o
attempt wa e during this study to determine the runty, homogeneity, or ,t-ibtli-v of the
test mater

The Organization for Economnic Cooperation and Developrr-!nr (OECD) has established a
classification scheme by which a material can bt categorized as ready biodegradable. A
matertal placed in the ready biodegiRdable :ategoij must be rapidly and completely
biodegraded in a variety of aerobic environments. The guidelines specify that in 'ests
Awhich measure organic carbon conversion to CO,, as is the case for die Shake Flask Tes 't,

o"% the trst material carbon must be convened to CO 2 in 28 days In addition, once
biodegradation activity is initiated, defined as th. point at which 10% of the test mauenal
carbon has been convented to CID2 , the. 60% riark must be reached within 10 days

Itris important to note that the ready biodegradability criteria are very strngent and many
materials that can be completely biodegraded aerobically in reasonable ui frames ill not
mneet 'hese critenia. Such materials are classified as inherently biodegradable and should not
be considered environmevntally penIStent
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FINAL REPORT S TlDY NO n)5163)

MATERIALS A ND METrHODS

Chemials and 1,s: Matenals

ThST MATERL
CRU No 92248

The test material was obtairvd from MRDC, CRW and Paulsboro The material is rrporwod
is 100% and no further determinations of the
purity or homogeneity of this material were made. The storage time for

of 2 years at room temperre was not exceeded

Acchimanon and lest Medium Preparation:

The shake flaslk medium was orepared fmmn the following stock solutions-

Solution I 8 5 g of potassium phosphate monobasic, 21 75 g potassium
phosphate dibasic. 50.3 g sodium phosphate dibasic heprahvdrate,
and 1 7 g ammonium chloonde were dissolved in 500 mL of distilled
water and were made to I L.

Solunon 2 22.5 g of magnesium sulfate 'nahydnate were dissolved in distiled
wager and made -.o I L with ft. -- me.

Solution 3: 27.5 g of calcium chloonde were dissolved in distilled water mid
made to I L with the sane.

Solution 4 0 2.5 g of ferric ct-Jnndc hexalaydrate was dissolved in distilled -vater
and made to lL wih the same.

Solutoon 5: 40.0 g of ammnonium sulfate were dissoivedi in distilled water and
made to lL withthe same.

Solution 6- 35 4 mg manganous chionde zen'ahydraze. 57 2 mg bonic acid. 42 8
mg zinc sulfate heptahydrare and 36 8 mg ammnonium molybdate
retrahydrate were dissclveti in distillied wager and made to I L with
the saime.

Fifteen liters of distilled water were adided to a 25L carboy followed b~y 150 m-L of solution
;15 mE of solution!: 2. 3. 5. and 6, and 60 mL. solution 4 This medium is referred to as

test medium-

The medium was mixed by tivertuig the carboy several times prior to dispensing.

Seware Inocitluin Preparation:

The sewage inoculumn was prepared by collecting nmxed liquor (approximatzly I liter) from
an activated sludge treavment tank at the Pennington Municipal WasceA awer Treaunenr Plant.
Pennington, N.J. The sewage was collected the same day it was to be used and labeled as
to date and time collected. The sewage wats 'omnogemzed in a blender (approxunarely three
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' second pulses). transtertd to an Lrletitneyer flask and aciated until re~ady ta-r use Fhre
Sml, iiiquots of rmuxdc liquor were dried in an oven at 103 ± 50C for approximatelv one

hour and the weight of dry solids was measured. Based on the solids measurement,
enough n (ec liquc, was added to each test flask to achieve a solids concentration of 30

Soil Inoulum.

Soil #104 was obtained from a forested rea within D&R Stare Park, N4 J (This soil was
kept in the cold (.,,proximately 40C) until used

'rest Material Preoaranorv

Solutions of the test and reference materials were prepared by adding an appropniate
amount of tie tes: material (or reference material) to a volumetrc flask and dissolving it in
merhylene chloride These sojutions were added to the appropriate flasks to a final
c oncentration of 10 mngiL croon and the methylene (dioride was allowed to volatilize un~der
a1 gentle st-eamn of air before the test mredium was added.

The test and reference materials were added to duplicate 2L Erlenmeyer flasks, as described
above, foilowed by enough volume of tesr medium to yield a IL final voiurne, after
noculum addition. Enough mixed liquor was added to each flask. tn give a final dry sludge

solids concentration of 30 mg/L In addition 0 1 g of sodl #104 (Append'x IV) was added
to each flask followed by 1 ml of yeast extact solution (15 mug yeast extract per 100 mE of
distilled wvater,' The biarnk flasks were treated i an identical manner, except they recei'sed
methylene chloride without an added substrate, as described above The flasks were cl- 3ed
with neoprene stoppers containing a 10 m-L KOH trap and an inlet and outlet port The inlet
pot- consisted of a glass tube which penetrated the stopper and extended well into the

medium while the outlet port consisted of a glass rube which penetrated the stopper but
ended well above the test medium. The flasks were then tigt dy sropp--red and placed on a
rary shiaker at 25±L30C and approximately 150 rpm.

Flask traps .vere sampled at 1-7 day intervals, dtpendxng on miacobial activity T1he KOH
was removed fr-om the trap by means of a 10 ml- syringe and placed in a 50 mEl Erlenimeyer
flask. Using the same syrige, the trap was washed with approxiutly 10 mE of dsuled
water and the distilled water wash was placed in the same 50 mE Erienmeyer Ilask as the
0 2N KOH. The trap contents and wash received 2 mEL of a -rated solution of barium
chloode and 0.1 mEl of phenoiphthalein indicator. The solution was then titrated to a
colorless cnidpoint with 0.2N HCL. The trap was recharged with 10 mE of fresh KOH and
niserted back into the flasK Prior to being placed on the shaker, the flask was flushed for

several minutes with C02-free air. Air was bubbled through two consecutive flasks
containing first, approximately 0 5L of SN NaOH ard secoind, approximately I L of
distilled water. This C02-free air was bubbled through the shake flask medium by
disconnecting the inleL and outlet ports and connecting the inlet of the shake flask to the
outlet port of the distilled watei flask by means of tygcn tubing. After aeration, the shake
flask infrt port was disconnected and reconnected by meanis of rygon tubing to the outlet
poni of the shake flask.

One dlay prior to the flnA- sampling, the medium was acidified with I ml- of concentrated
suifuric acid and left on the shaker a minimum of 12 hours prior to sampling of the trip

Page 7



INA!. REPORT SWUDY NO o5 163

Data analysis was based on the following equations.

'KOH + C02i <-> K)C03 + [H20

KiCO 3 + BaCl 2 - > BaCO 3 (precipitate) + 2KGI

\s can be seen from tite equations above, two moles of base are consumed for each mole
4f CO2 trapped The rig of CO) trapped in the KOH are calculated from he following
tonmda

(m. acid tutraed Wlank - ml. acid titrated test or referaince mati iatP
normality of n'-id * J mnmole KOIl mnx, HQ] 0 1 mmole carbon as
C0 1 /2 mmob. ( OHS* mw Carboki mg C as C02.

( blank - test or refen-nce material) 0 02 * 6 - mg C as CO-)

Data Straie-

The ongi At repert and all supporting documents will be stared in Ite archives at EY{SL

pme a
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RESULTS AND) DISCUSSION

The biodegrzu~ow~tv of (CRU# 92248) was
assessed, at an inxtal1 ::st material concentration of IC mg carbon/I , using the EPA Shake
Flask method (SPA W6/6-8.-003, CG-2X)O) with an utnacclmatrd sewage/soil itiocutum
Using the unacclir atrd inaculum, this ultimate biodegradability test. wich follows the
,anversion of teu, . aterial carbon to C0 2, is eqwvaler! to the OECD Mocdified Sturmn Test
101B)

in 28 days, 83 61, of the carbon in was convened
-o ('02 In the same time period 71 17c of the carbon :n the positive cn ntrol. R~peseed
Oil, was conv ened to CO>-

met both critenia necessary for classif ication in the
O)ECD biodegradability category of Ready Biodegradable. To be placed :n tins arcgory.
greater thian 60% of a test material's carbon must be convented to C02m il 28&v, and, in
addition, oncc 10% oif the material has been convented to CO 2 . the 60% mark miost be-
reache 'fl n 10 days
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