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<G> THE DOW CHEMICAL COMPANY

December 9, 1982

Document Control Office

US Environmental Protection Agency
TSCA-8D1

P.O. Box 2060

Rockville, MD 20852

OPTS-84003A
Dear Sir or Madam:

As required by 40 CFR 716, we herewith submit copies of _-eports
which meet the requirements of the referenced rule as Health and
Safety Studies. As noted in the statement enclosed with the
reports, some cortain confidential business information.

The reports are separated into three cateqgories for your
corvenience.

Package 1. Reports which contain no Confidential Business
Information.

Package 2. Reports which contain Confidential Business
Information.

Packaje 3. Reports from which Confidential Business
Information has been deleted. (Public File Copy of
reports in Package 2).

Each report is marked with an identifying number at the top of the
first page of the report, e.g., D-155. Use of this identification
number in future correspondence regarding this submission will
facilitate handling of questions.

In order to expedi‘e the ccampletion of our search and submission, no
attempt was made to determine whether or not we manufactured or
processed the chemicals which formed the subject of submitted
reports. (40 CFR 716.6). Thus, submission of a report for any
given material shiould not be construed as indicative of Dow's scatus
as a manufacturer or processor of the material.



Document Control Office
Page Two
December 9, 1982

Many of the submitted renorts contain information which is not
relevant to Health or Safety Studies of 1listed chemicals, e.qg.,
references to unlisted chz2micais, marketing or process dota, account
numbers, internal document identification codes or distribution
lists. Such informetion has been deleted from all copies submitted.

The index required by 40 CFR 716.6(b) is enclosed. It lists the liow
identification number and title of each report submitted in CAS
number order. Please note that the index contains Dow Confidential
Business Information.

We have also included a reprint of a recently published article
dealing with methylene chioriaoe.

Very truly yours,

Robert L.’\)(age rman

Regulatory Specialist

Regulatory and Legislative Issues
Health and Environmental Sciences
1803 Building

(517)636-6855
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The results of the toxicolozical studies

mede in the Blochemical Research Latoratory are

sumarized in this report. The detaliled e:derimental

data are filed under T27.1-3, T27.1-4, and 127.1-5.

Although there are a large number of publisied

articles on the toxicity of these compounds, no

attempt is made to sumiarize tke pertinent literature

in this report.
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Acute Oral Toxicity -- Rets end Cayjes

Rats Cavies
100% 100% 100% 100%
Survival Letaal Survival Letheal

uat.rial sot kso s;&s._ s:‘ kE;o Eot ks.
Aniline C.4 0.6

Aniline hydrochloride

(in temms of aniline) 0.6 1.2
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" Biochenical Ressarch Labc‘ﬂto:y
Page 2

Chroni¢ Orel Toxdcity -- Rats
4niline

hydrochloride
Lergest quaantity

(1a terzs
Aniline of aniline)
60‘ ks. s.‘ ks.
survived for twenty

doses S.i 0.1 ]

Largest cu=2niity taat

vas f.i for 20 doses

vithout producing

histopathological

changes 0.0l 0.001 N

Largest quantity that

was fed for 20 doses

vsrithout causing a

change in the blood 0.1 .,
picture 0.01 (or greater) NN

Organs in whioh
sisnificant pathological

lesions were found. Blood spleen N
spleen Ildney U

U
L

Skin Irritetion -- Rabbits

Aniline, NN cnd VNN
all produced only a slight simple skin irritation. There
was no evidence of a "latent reaction”.

bsorptio 1 h the Skin

Aniline, GIMNNPENESNNR snd QUM
are ali absorbed tirouga the skin in sufficient quantity

to cause marked systeumic poisoning end even death.

000003



Biochenical Resscxrc.. Lsboratory
Paze S

Acute toxioc absorption exparinsnts with
cavies gave the folloviing results:

1005 survival 100% lethal

Meterial dose, z./k=. do3e, a./kz.

Aailine 2.4 greater taean
3.0

Apniline hydérochloride 3.0

(ia terms of aniline) - Or greater -~

e

Yapor Exposure

No vapor exposure exderiments have been nade,
but numerous published studies indicate ti.at tnese
compounds are quite toxic even in ratier lovw con-
centretions (ppm).

Discussion

The acute and oral toxicit.ias ol these compounds
are sufiiciently low that vith "reas~rable care" taere
should be no great danger froa tiese compounds due to
oral ingestion. iost certainly "ordinary precautions"
should bs taken to prevent all possible ingestion of
these materials.

These materials do not present a great hazeard
from skin irritation and, quite probably, no serious
skin irritation will be _.roduced if "ordinery precautions"
are observed. Quite definitely, there is & nuch gre:cer
denger from absorption of toxic cuantities of these
meteriels tirough the skin witih subsecuent systemic
polisoning, thap there is from skin irritetion b: these
meterials. Because of tais very definite nazard due

000004



Bioockenical Reseexrch Leborztory

Page 4

to toxic absorption, ell vossivle contact with these
materials must be avoided.

An added vord of wvarning siould be given,
since tihese naterials seriously aifect, vrimerily,
tie hemetopoletic system. IEven sn>ll doses either
ingested orally, inhaled tirough the respiratory
tract, or absorbed tirougn tiae 8izin night be expected
to produce narked changes in the hematopoletic system.

4 coples



3iochenical Fesezrcrn Lzhoretory

leze 8

Siin Irritction -~ 2cohtits

——— r—— —

™/enty epplicetions of tihe ctreizsht natericd
to the imier surface of tiie ravbtit ecr over & seriod of
29 Gays vroduced no observadle recction.

Aniline ap;lied to tie sktaven evdozez for 1/%,
1, or « hours Droduced no reaction; Lut seven anrliczticas
of anilinec bandeged onto tie suaven sudomen over & “eriod
of nine days caused noderate hyderemia and slicht edene.
Hovrever, two other rabbits, tiaat received applications of
aniline bvandaged onto tbe siaven cbaonen, died after 2
and 4 enplications, respecotively. In ooth cases the
animal beceame cyenotic before death. Ajxparently enough
aniline was absorbed throuszh the skin to ceuse systenic
poisoning end death.

Juéging fron these eaimal experimeats, aniline
sroduces only a very slizht siuple irritation, cives no
evidence of a "latent reaction", but is avsorved tirough
t¢he skin in sufficient quantity to >roduce systemic
voisoning.

Aniline probably coes not present a serious
hazard from the dermatological vievpoint, but nost
certainly all unnecessary skin contact must be avolded
because of its ease of absorption tarouzk the skin and
i{ts subsequent srstexlc effects.

Absorvtion throush tie siiin:

Since two rabbits died after 2-4 applications
of aniline were bandaged onto their shavan abdomen, it
vvas corsidered worthwhile to investigate more extensively
the skin ebsorption of aniline.

000*06



Silochenicrl Fesezxcii Lotooztery

leze S

Twenty doses of 0.1 5. zer iig. cailine
czaused an c¢pdreciable decreese in the nuiver or red
blood cells; cut tie lover concectrations (0.0l or
0.001 5. »er ikg.) vere vithout effect on tie blood
2icture.

;niline es tie aydrochloride: .

Three doses of 0.5 5. Jer =g. (in res»ect to
aniline} killed a rat, vtile 0.1 g. ner kg. vas survived
for 20 doses; however, 0.0l g. por kg. for tiwrenty doses
8till produced very slight hemosiderosis o the spleen.
The higher doses produced tuoular nenhritis as trell as
definite pigmentary denosits in the spleon. Tvienty
doses of 0.001 g. Der k5. caused no siznificant histo-
pathologicel lesions.

o significant blood chanzes tvere found in the
rats after 20 oral doses of 0.1, 0.0l or 0.001 3. »er kg.
aniline a8 tke hydrochloride.

Sumeary of Chronic Cral a:meriments - Rats:

Aniline hydrochloride
Aniline (ir terms of criline).
Slkz _____ g./kg.

Largest quantity survived
for twenty dosgses 0.1 c.1

Largest quantity that vras

fed for twenty doses vrithout

vroducing histonathologicel

changes 0.01 0.001

Largest quantity that vas
fed for twenty doses without
causing a change in the

blood picture 0.01 0.1 (or zrecter)
Organs in which significant bl N
pathological lesions viere ood soleen

found sSoleen Tdrey



Blochenicrl Resezrci Lavorztory

Peze 8

Blood studies follovin; subcutarneous injection of
ne a_uog:

4 dog welghing adyroximately 25 3. ies
anesttetized tith chloroform aiad ether, and tuen iajected
sutcutaneously wita 1.7 cc. aniline. 2lood vas oobteired
by heart puncture before the injection, S 1/Z hours
end 8 hours sftermvards. There vms only a2 sli;kt cecrezse
in red cells with a correspondin; decrease in aemo lobin.
The absolute lymphocyte count decrecsed ratier rarcedly.



Biochenicecl PReseerc: Lrouvoretory

Paze 7

Toxic eaosorntion froi ore &ddlicetion to tie avdomen
of a cawy:

A dose of 3.0 5. Der .g. aniline epdlied to
tiae clinsred asvdomen of cavies, restrained on animel
voards, Xilleé one out ol five snitials; vwiile a dose
c¢f 2.4 5. zer g. vas survi 'ed oy iive exinals.

A dose of 3.0 5. der kz. (in resmect to
aniline) of enilire hydrochloride in aqueous solution
ves survived vy five cavies. These resultis may ve

sumnarized as follows:
Ardline hydrcchloride
Aniline (in terms of aniline)
Acute toxic absorption E/kg. — = /XE,

100% survivel dose 2.4 3.0 or greater
100% lethal dose Greater
tm 300 - - e

Toxic absorption from reneated annlications of aniline:

Sixteen applicetions of 1.0 5. ner Kg. aniline
over a period of 22 days to tne clipped abdomen of a
cavy caused a slizht loss in weight and some evidence
of systemic poisoning. Hoviever, no aistopatiological
exanminetion was nede.

m™renty applications of C.1l g. per kg. aniline
to the shaven abdomen of 2 ravbit over a derliod of 29
days caused a silight loss in weight, a slizht decrease
in tne erythrocyte count, and e slight hemosiderosis
of the spleen; but twenty similar applications of 0.001
€. per Xg. eailine to anotiner rabbit failed to produce
any demonstreble effects.

006009
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BIOCHENMICAL RESEARCH LABSORATORY

Material: Aniline
ACUTE ORAL TOXICITY

Animals Rats

Dose (gm/kilo)

Number cf
animals that
died

Number of
animalg that
survived

0.2
0.4
0.6
0.8
1.0
2.0
3.0

L

= - oo o

©O 00 o0 U v

247-35-5C-339

00

n
U



-10-

BIOCHEMICAL RESEARCH LABORATORYA

Material: Aniline as the hydrochloride
ACUTE ORAL TOXICITY

Animals Rats L\
(Doses in terms of eniline)
Number of Number of
anima's that animals that
Dose (gm/xilo) died survived
0.4 (4] 3
0.6 0 5
0.8 1l 2
1.0 1l 2
1.2 S 0
i
ak7-35-5C-339
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-11-

BIOCHEMICAL RESEARCH LABORATORY

Material: iniliume 2420 282029
CHRONIC ORAL TOXICITY 0.5 gm/kilo
_2at  #939 _ale Date: £4.0]-

Initial weight 0,200 kg. Final weight _ 0,196 kg.
Number of feedings 2 No.days of test e

General Reaction: i'eakx and c¢yanotic. Decasitated.

AUTOPSY

Gross examination:
Blood: Very dark in color.
Svleen: Very dark in color.
General congestion in all organs

Kicroscopic examination

Liver: (+) Scattered areas of verenchymatous degeneration.
Spleen; (+) Moderate congestion. Slight Lemosiderosis.
Kidney: Nomal

hdrenal: Slight congestion

Pancreas: Slight congestion

31319-36-5C-1335

-
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BIOCHEMICAL RESEARCH LABORATORY

Material: apniline Prob: SN

CHRONIC ORAL TOXICITY 0.1 gm/kilo
Rat $)5 _pale Date: 4-20-38_

Initial weight 0.1380 kg. Final weight 0.:203 Xg.

Number of feedings 20 No.dayes of test 29

General Reaction: _
Aprears nornal. WVlecchitated.

AUTOPSY

Gross examination:
Blood: Quite dark.
Spleen: (+) Large and dark.
All other organs apvear normal.

Microscopic examination

Liver: Normal

Spleen: (+) Moderate congestion taroughout. Slizht
hemosidercsis.

Kidney: llormal.
Adrenal: Normal
2ancreas: Normal.

1319-36-5C~1239 000014
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BIOCHEMICAL RESEARCH LABORATORY

Material: Anilire Prob: _ YD

CHRONIC ORAL TOXICITY 0.01 gm/kilo
Rat #8580 fencle Date: _ 11-15-%

Initial weight 0,155 kg. . Fine) weight 0,188 kg.

Number of feedings 20 No,days of test 0

General Reactlon: knvears normzl. Decapitatecd.

AUTOPSY

Gross examination:
All organs eppear normal.

Microscopic examination

Live:: Mormal
Kidney: Normal
Spleen:  Normal
Adrenal: Nommel
Pancrees: Normal

1319-36-5C-1339 000015
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BIOCHEMICAL RESEARCH LABCRATORY

Material: inilire Prob: NINNEEER

CHRONIC ORAL TOXICITY 0.cogm/k1lo
Ret $ 14 neles Date: 4-20-38

Initial weight _ 0.184 xg. Final weigint 0.211 kg.

Number of feedings 20 No.days of test 29

Genaral ©amction: pomal. Lecapitated.

(Injured tongue caused sorme loss o weiznt tiuie last Tew
days of the experinment)
AUTOPSY

Gross examination:
All organs appear normal.

Kicroscopioc examination

Liver: Normel
Spleen: Normal
Kidney: Normal
Adrenal: Hormel
' Pemoreas: Normal

1219-36-5C-1339 | 000

Q16
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BIOCHEMICAL RESEARCH LABORATORY

Material: iniline zs the hydrochloride Prob: WD

CHRONIC ORAL TOXICITY 0.5 gm/kilo
Ret #2301 mele Date: 7-14-38

Initial weight': __ 0.219 kg. Finsl welght _ 0.207  kg.

Number of feedings S No.days of test S

General Reaction:
Died. Not bled.

AUTOPSY

Gross examination:
Svleen: (+) Large and dark
Kidneys: (++) Cortex 1lignht in zolor - degenerastion.
All organs aprear congested.

Microscopic examination

Liver: (+) Moderate general congestion. Moderate
hemosiderosis. Few scattered arecs of focal
necrosis, others ol hemorrhagic necrosis.

Svleen: (+) Slight congestion. loderate hemosiderosis.

Kidney: (++) Moderate generel congestion. LMarked
tubular nephritis. LHLany tubules vwith completely
degenerated epitnelium, marked desquametion end
sloughing into Jumina with consequent disteansion
of lumina and meny hyaline casts and nuch deoris.
Meny nuclei pyknotic. Collecting tubules most
seriouly affected. Glomerull essentially normal.
(A Kodachrome slide has been made of this Xdney
section) . ,

Adrenal: Normel.
Pancreas: Normal.

1319-36-5C~1339 006017
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BIOCHEMICAL RESEARCH LABORATORY

Material: Aniline =c the hydrochloride Prob: NN
CHRONIC ORAL TOXICITY 0.1 em/kilo
—Rat___ # _208  pale Date: _ 7-14-78

Initial weight __ 0,255 kg. Final weight __ 0,274 kg.
Number of feedings 20 No.days of test 29

General Reaction: Apperently normel. [Cecapitceted.

AUTOPSY

Gross examination:

Spleen: (+) Very large and dark.
Otherviise apparently normal.

Microscopic examination

Liver: Normal
Spieen: (+) Moderate congestion. Slight hemosiderosis.

Kidney: (%) Majority of tubules normal - but several
with cloudy swelling of epithelium =nd even
desquenation and slou:ning vith debris and
hyeline casts in lumina.

Adrenal: Normal.
Pancreas: Nomal.

1319-36-5c-1239 003518



BIOCHEMICAL RESEARCH LABORATORY

Material: #niline cs the kydrocitloricde Prob: _NINENEENND
CHRONIC ORAL TOXICITY 0.0l gm/kilo
Pet $# 230 zele Date: _ 7-14-38
Initial weight _ 0.224 kg. Final weight 0.240 kg.
Number of feedings 20 No,days of test £9
General Reacticn: o), wecapitated.
AUTOPSY

Gross examination:
Spleen: (%) Derk in color.

Mlocroscopic examination

Liver: Normel
Soleen: (%) Slight congestion. Very slight nemosiderosis.
Kidney: Normal.
hdrenal: Normal.
Pancress: Normal.

1219-36~5C-1339 000019
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BIOCHEMICAL RESEARCH LABORATORY

Material: /nlline as the aydroochloride Prob: MR
CHRONIC ORAL TOXICITY 0.00X gm/kilo
Rat # 226 mole Date: __ 7-14-C3

Initial weight _ 0.218 kg. Final weight _ 0.251 kg.
Number of feedirngs 20 No.days of test 29

General Reaction:

Normeal. Decaritated.
AUTOPSY

Gross exaaination:
Normal

Microscopic examination

Liver: Normal
Spleen: HNommsal
Kidney: Nomal
Adrenal: Nommal
Pancreas: Normal

1319-36-5C-1339 005020
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Biochcmicel Research Latoratory

Pa;e 19

Sumary of Blood Studies on Rats fed Repeated Oral Doses of Aniline

R.B.C. x 10°
W.B.C. x 10°

Difierential
(rercent)
Neutrophils
Lymphoocytes
Eosinophils
Monooytes

Dirferential
(Absolute)
Neutroohils
Lymphocytes
Bosinophils
Ifonooytes

Count:

Count:

o fnt 15 Ra{ 858 b Rat 14
] [ ] k & o ® 0 L) k L] o ] 001 "2 L] k .
o DB _ae 1115 BB S 15.8 avion5ChBse
After After ATfter Alter
Control 20th Control 17th £oth Control Z0th
value dose value dose dose voiluo  dose
7.65 4,51 9.10 8.36 9.33 6.08 ?.17
14.17 12.5 11.1 14.3 19.7 16.58 18.756
14 196 17 19 12 18 15
83 82 79 79 84 78 84
1l 1l 2 1l
2 2 4 2 4 2
2000 1900 1887 2717 2384 £000 2700
11800 10000 8769 11287 16380 1:90 15700
142 125 332 188
284 250 286 768 £32

444



Biochamical Research Lahoratory
Pace 20

Summary of Blood Studies on Rats Fed Repeated Oral Doses of fniline Hydrochlorids
(All doses in terus of aniline)

Rat 298 malo Rat 230 nale Rat 2206 iale
0.1 .o k'-'. 0.01 2 k 'o 0.00 * l: -'.
6-25-38 7-&7-53 85-10-38 6-25-58 7-%?-33 8-10-38 6-23-58 7-&5-g8 8-10-58
Before After Before Aaftor Before Ailter
Control 10th 20th Control 10th 20th Control 10th 20th
value dogse  dose value dose  dose velue _dose dose
R.B.C. s 10° ?.11 9.15 7.00 8.49 8.15 9.75 9.09 9.00 9.72
W.B.C. x 10° 21.6 21.8 17.7 10.7 15.0 14.6 15.8 15.3 4.8
Differential Count:
(percent)
Neutrophils 15 19 2B 30 27 25 At 28 29
Lymphooytes 71 69 60 63 o7 64 60 57 o0
Losinophils 3 2 5 3 5 3 2 3 4
Monocytes 11 10 ? 4 11 8 16 12 9
Vi frerential Count:
(Absolute)
Noutrovhils 3240 4140 4940 3210 4050 3650 3480 1290 7190
Lyuphocytes 15340 15000 10610 6740 85050 LY 9500 g87::0 14400
Losinophils 648 436 885 o2l 750 458 “16 A5C 995
Monocytes 2380 2180 1240 425 1650 1168 2530 183% 2250

OO

>
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BIOCHEMICAL RESEARCH LASORATORY

Material: Aniline Prob._ NN
SKIN IRRITATION EIcr Tweaty adnlicctiops of the gtred-nt
ncterie)l wvere mecde to the inner su-frce of tie ecr o7er £ —~crtod

ol 29 days.

Animal $# 2-5-120 Date__ 11-10-37
Day $ | Exp.$ Deaction

1l 2
& 2 No aspparmnt reactioa.
3 3 " ”

6 4 " ”

7 S n " | J

8 6 " L] ”

9 7 o " ”

10 8 ” ” ”

15 9 o ” L

14 10 " " "

15 11 " " "

17 12 " " "

20 13 " " "

al 14 » " "

22 13 " " "

23 16 " b "

24 17 " " "

27 18 " " "

28 19 " " "

29 m ” ” "

m " " ”

1319-34-1M-TkO

=
(g
L)
O
~n
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BIOCHEMICAL RESEARCH LA3SORATORY

Material: Anilino Prob. VNN

SKIN IRRITATION _Abdopen The atrali-ht mctorisl wes rndo-ed.

ogto 4he sacsven 2vdomen for 1 1l end 4 hours.

Animal #_2-5-120 Date___ 11-11-77
Aree 1 sres 2 Arez 35
| Day # | Exp.$ Reaction
1l l 4 hour exp. 1 hour exp. 1/2 hour e:p.
No reection No reaction llo reaction
2 No reaction No reaction Ho recction
S No reecticn Mo reaction Mo reaction.

1319-34~1M-740 Quc24



BIOCHEXICAL RESEARCH LASORATORY

Material: <niline Prob. VNN
SKIN IRRITATION _Zibdomen Seven saolicsticons of €3 strci- it

acterizl reve 'i2de to the sacven abdomien ovei» 2 veriol

23 9 dars

Animal ¢ 2-5-191 Date 10-25-5%
Day # Exp.# Raaction
1 ) §
2 2 Slight hyperemie
5 3 " 1 J
é 4 i "
7 $ Slight hyperemia ond edema.
3 6 HHoderate hyveremia and slizght edena.
9 7 ] ” " L] ”
12 Lxfolistion. Sone sced formation.
13 "
14 d
15 Healed.

1319-34~1M-T40 GoC025
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BIOCHEMICAL RESEARCH LASORATORY

Material: /niline Prob. NN,
SKIN IRRITATION ‘“bcdonen Tour zdslications of £z stu-f -0t ~fe-icl

viere vandaced onto the shesyen avdonern.

Animal # 2-5-330 Dete  5-25-39

Day # | Exp.# Reaction

Slight hyperemia

Siight hyperemia. Animel slightly cyanotic.
Died.

S oo e
T

1319-34-14-T4O 00C026
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BIOCHEMICAL RESEARCH LA3ORATORY

Materias: Anilins Prob NN

SKIN IRRITATION _/ibdomen _Two (:zererous} erslicaiionc of the

b}

stvraisht natericl wrere bLandzjed oxto thie shizven ctdomen ove:r o

s2erlod of £ days

Animal $ R-5-718 Date R.3-39

Day ¢ Exp.# Jeaction

1l 1
2 2 Very slightly cyvanotic.
3 Dead.

1319-34-1K-7kO Juuid?/



Material: Anilins

BIOCHEMICAL RESEARCH LABORATORY

ACUTE- ORAILOXTCITY TO.IC SO0RXTION

Animals Cavies b8
Number of Number of
animals that animals that
Dose (gm/xilo) died survived
1.0 (o} 2
2.0 0 2
2.4 4] 5
3.0 1l &
247-35-5C-339
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BIOCHEKICAL RESEARCH LABORATORY

Material: . nilins hydrochloride (agueous soluiion)

ACIRE= ORAL= TOXICITY TO.ZIC .550:27T0M

Animals Cevies L ]
(231 doses in terns of cnilina)
Number of Number of
animals that animals that
Dose (gm/kilo) died survived
1.0 9] S §
2.0 0 1l
3.0 0 S

247-35-5C-339 Udod29
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Biochemical Research Laboratory Vz///
THE DOW CHEMICAL COMPANY

““ PO.ICITY 07 illlile U ..iidilln ZZui0oai0zile Ch.
Ree'd. 11-11-37
Fwd 7-2:2-20
Werk By —. _l. ..ullS

T R, ek JIIAL P-17-40 Bem Wy L.

Lcute Orz2l Toidcity - Rats:
inilipe:
100% survivel dose = Q.4 ;. 3er ig. 3
100> lethel dose = 0.3 . per Xg. g Lo

Aniline Fydrochloride S
(AI1l doses In terns of aniline) T

1005 survivel dose = 0.6 g. »er kg.
100% lethel dose = 1.2 g. ver xg,.

Chronic Oral Toxicity:-- Rats:

sanilins Zrrdrociilorice
Aniline (in ter—s o2 -niline)

g/, 2. k=,

Largest quantity survived for
twventy doses 0.1 0.1

Largest quantity that was red

for twenty doses vithout nroduscing

histo;athologice_l shanges 0.01 0.601
Lercsat quentity that was fed

for trrenty doses without causing

e cnange in the blood picture 0.01 0.1 (or zre:ter)
Organs in vhich significent blood stleen
vathologlcal lesions were found suleen kidrey

Skin Irritation - Rabbits:

Apiline produces only a very slight simnle
skin irritation and glves no evidence of droducing a
nlatent"” reaction. o serious skin irritation snould
be encountered if "ordinary »recautiuns" are observed,

Quecoe

1219 35 16C &40
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Absorntion tiwroush the skin:
Aniline is definitely absorbed throuzh tie
skin in sufficient quantity t¢ cause marked systemic
poisnning and even death.
£niline nydrochloride

Acute toxlc avsorption- Aniline (in teras of aniline)
Cevies glka. /X5, .
100% survival dose 2.4 3.0 or greater
100% lethal dose Greater --
than 3.0

Aniline probably does not present a serious
hazard from tho dermatologicel point of view, tut most
certainly all unnecessary skin contact mst b avoiled
becsuse of its ease of absorption throush the skin and
its subsequent systemic effect. '

Blood studies:

Only preliminary studies have teen mede, but it
i1s evident thet aniline, whether edministered orally,
apdlied to the sxin or injected subcutgneously, causes
erythrocyte destruction. A careful comparative study of
the blood changes folloving tihe differert nodes of
adnini stration wwould be very interesting.

Material
I. Aniline
Faopirical formule: CGB.,N

Structural formmla: NH,

00GQ03
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- -

Forpnula weight: 93.G6
Syecific gravity: 1l.022 20°/4
’elting point: -6.2° C.
Doilirz point: 134.4° C. (handtook)
130-181° C. at 742 =, =g (uncorrectad)

Solubilities: 1leter - sliziktly solubdle
Zthanol - zoluvls .
Zther - solubdle

Source: Mzin Leborztory Stock Roonm

II. iniline hydrochloride
Znpiricel formula: 061!81!01

Structural forimula:

Fomula weight: 129.53
Ecuivelence in terms of aniline:
1l g. eniline =-'1.39 3. aniline hydrocilorige
Sxecific grovity: 1.222 at 4° C.
llelting pvoint: 198° C.
Boiling point: 245° C.

Solubilities: {leter - 18 parts ner 100 perts weter at 15° C.
107 parts per 100 parts vater et £5° C.
Ethanol - soluble
Ether - insoluole

Source: Lain Leboratory Stock Roon

Acute Orel Toxicity - Rats

Aniline:

Twenty-three rats vere used in trhis test. ZIZach
animal was zglven one oral dose of aniline dissolved in
olive oil and enulsified in gun ecacia solution. Those
eninals that did notv dle viere observed for a neriod of
4 vreeks., It was found tact: —

100% survival dose = 0.4 g. ner kg.

100% letuz: dose = 0.8 3. par ks.
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sniline avarocidloride:

iniline aydrochloride vas adilnistered in oter
solution end the dose vizs calculated on tie vesis of the
aniline conteat so cc to te directly comsaravle vith the
aniline datz. iilpeteen rats were uszd in tais test cad
it wvas Tound tiact:

100% survivel dose = 0.6 5. »er .g.

100% lethel dose = 1.2 g. Der Xg.

Adparently aniline as the hydrociloricée in
vater solution is slightly less toxic, orelly, taen
eniline itself in olive oll solution.

Chronic Orel Toxicity - Rats:

Procedure: Rets viere civea repected (20) oral
feedings of eniline in olive oll or of aqueous aniline
hydrochloride solution. The dosaze of cailine aydro-
chloride vas in terms of aniline 8o as to ve directly
conparable witk the aniline date. Blood studies and
microsconic examirations of the tissues were nade.

Aniline:

Tvio doses of 0.5 g. »er kg. aniline caused
marked cyanosis and tveekness in a rat, vhile 20 doses
of 0.1 g. per ig. produced no ovservavle signs of
intoxrication and caused only slight remosiderosis of
the spleen. Twenty doses of 0.01 or 0.001 g. per ig.
caused no ovservable histopatiological caenges. The
pethologicel changes noted in the spleen and blood vere
the only lesions of consecuence encounterec in these
rats.
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BIOCHEMICAL RESEARCH LABORATORY

Material: +niline
CHRONZG~ORAB~P0XISEIYY TOLIC AZL022TICH 1.0

Prob: _ W

gn/kilo
Cevy # 356 fenzle Date: 12-15-37
Initial weight 0.3551 kg. Final weight Q0,542 kg.
c321licecions ‘
Number of feedings 16 No.days of test oy

General Reaction:
Adneared to heve lost voice nea: 2:¢ oF
experinent. XKilled.

AUTOPSY

Gross examination:
No exzamination

Microscopic examination
No exzaminstionm.

1319-36-5C-1239
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BIOCHEMICAL RESEARCH LABORATORY

Material: .:piline Prob: __ NN
CHRONIC ORAL:=TOXICITY TO.IC .S5SOTRTION 6-1 gn/kilo
Ryotit $ _5-516 Date: 2~8-33
Initial welight 2.71 kg. Final weight _5$:67 kg.
c2lications
Nuaber of feedings 20 __ No.days of test 59

deneral-Reeotdont Ifethcd: ilecsured Cuentity apnliad 4o zidoniam ond
kept wet (hourly) iith 95 eticaol. S bour dzily s:mosuree

nmade. General mteaction: {#p3ecss noinal
AUTOPSY

Gross examination:
Orgens appecer normal

Microscopic examination

Liver: Nomel
Spleen: (%) Slight congestion. Slizhnt henosiderosis.
Kidney: Nommal
Adrenal: Normal

1219-36-5C-1339 00uQ07
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BIOCHEMICAL RESEARCH LABORATORY

Materlal: aniline (15 solution in 95 etircmol) Prob: _ WS

CHRONIC -ORALr -POXEOIPY TO.IC ASSOI2WION 0.00km/k1l0
Ralpi $__5-504 Date: _£.3.73
Initial weight 2, 24 kg. Final weight __ 1,90 kg
eddlicevions
Number of feedings 20 No,days of test <9

General Reaction: An»ears normel. ‘Velsiat loss rovstly Gue {0 rastriint
on animal bvoaxd.
dethod: llessurca azount epalizd to ctdozen ené et et
(hourly) iith 95, ethanol. 5 lour daily e:inosures ..2de.
AUTOPSY

Gross examination:
Aaimal thin. Organs appear normal.

Mioroscopic examination

Liver: ilormal
Spleen: Normal
Kidney: Normal
idrenal: Nomal
Pancreas: Normal

1219-36-5C-1339 0GG008
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Summary of the Blood Studios on Kabbits that Received Ropeatéd Aonlications
of Aniline to the Shaven Abdomon

Blood Constituents

R.B.C. x 10°

¥.B.C. x 10°

Differential Count:

(Perocent)
Neutrophils
L mmphooytes
Monoocytos
Basophils

Difierential Count:

( Absolute)
Neutronhils
Lymphocytes
HMonooytes
Basophils

Hemoglobin:
@./100 oo
Percent

R-5-516 R-5-014
0-1 Se k "0 00001 t.;.tk '.
2-7-38 £-15-58 8:.5-583-7-%8 2-7-3& 2-16-08 -‘%-sa 3-7-58
Control éth 12th =0th Control 6th 12th
value dose dose dose value  dogsec dose
5.96 6.59 5.35 = 4.90 6.17 5.23 5.46
12.7 8.6 L.60 7.3 6.70 8.45 12.75
48 &5 37 51 1031
52 71 57 49 66
2 1l 1l 3
2 5 3
4150 1400 2700 4310 3570
4500 5980 4160 4060 8415
112 75 85 983
112 365 o83
15.0 l12.8 13.2 13.3 13.0 9.9
104 88.3 91.0 91.7 89.6 89.5

<0th

dose _

5.97
8.50

oo 8

<380
5780
170
170

1l.8
8l.4
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Blochzaiczl Researsl Loboritory

2aze 352

Sunary of Blyod Studles on ¢ Pog Follovinz; Sutcutziieous
(Dog cnestiietizad viih
chloroforrn and etner - vlood obtcined oy hezrt »uncture)

Injection of 1.7 cc. Arilinpe.

Blood Constituents
Movnearance oY blood
R.B.C. x 10°

Henogiobin:
g./100 cc.
Sercent

W.B.Cc. x 10

- Differentizl Count:
(In percent)
Neutropohils
Lymohocytes
Eosinophils
tlonocytes

3

vif{erentiesl Count:
(Absolute »er cu. m)
Neutrophils
Lymobosytes
Eosinophils
Monocytes

Before

injection

ifornel

S 1/2 oours
arter faniaction

Dari:

red

6.87

9310
1180,
107
107

6550
504

140

Q65010
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OFFICE COPY §782/7/%6

Biochemical Research Department
THE DOW CHEMICAL COMPANY

SUBJECT: RESULTS OF RANGE PINDING TOXICOLCG- Flle
ICAL TESTS ON 2,4%,6-TRIBROMOANILINE Chg.
Rec'd. T-31-52
Fin'd, 4-28-53
Rept. By

’ adB

Signea Date <~ 7-~'3  Checked Date S~ ->"2
To

THIS REPORT IS THE PROPE™TY
OF
THE DOW CHEMICAL COMPANY

UNIT INDEX

2,4,6-Tridbrcmoaniline has a lcw acute oral toxicity, is
mildly irritating to the eyes and only slightly so to the skin.
It presents no unusual hazards, therefore, it may be handled safe-
ly if safety glassaes and good habits of personal cleanliness are
used,

INDEX HEADINGS
2,4,6-Tribromoaniline
Aniline: 2,%,6-tribromo-,
PROBLEM

This natggial'ta being sent outside the conpany.' What
are its hazards and what precauticns must be observed to insure
its eafe handling? |



Bilochemical Research Department
Page 2

CONCLUSIONS
2,4,6-Tribromoaniline has a low acute oral toxicicy, 1s
aildly irritating to the' eyes and only slightly so to the skin.
It presents no unusual hazardy, therefore, it may be handled safe-
ly 1f safety glasses and good habits of personal cleanliness are
used.
SAMPLE INPORMATION
C.R.I. Name: Aniline: 2,4,6-tribromo-,
Common Name: 2,4,6-Tribromcaniline
Source:
Reference: 100-3A SSR#118-533
Melting Point: 121°C.
K No.:
Date sample Received: T-31-52
Ppynéal State:White powdery solid
Solubllity: Acetone
Molecular Formula: CGH4Br3N
Structural pormula:
Br Br

r

SUMMARY OF RANGE PINDING TOXICOLOGICAL DATA

Acute Cral Toxicity
Dose No. Died

Animal Preparation Fed (g/kg) No. Fed Response -Remarks
Cavy  20% 1n corn oil 2.00 0/2 Killed after 12 days

observation.

CoOCoC S



Biochemical Research Department

Page 3
Irritation - Rabbit
Material . freatment A Response -Remarks
1008 Unwashed Slight conjunctival irritation and trace

of corneal injury healed in 24 hours.

100% Washed Trace of response, healed in 48 hours.

Skin Irritation - Rabbit
- tondition  No. cf

Material ~oF SKin Kppl. Site Response-Recarks
100% Intact 10 Belly Trace of response.

100% Abraded 5 Belly Healed well.

SUMMARY OF' HAZARDS

oral

2,4%,6-Tribromoaniline has a low acute oral toxiciﬁy.
There is ro prqh%cn from ingestion incidental to the handling and
use of this substance. If large quantities were swallowed, acci-
dentally or willfully, some injury might result; the likelihood o
serious injury is remote.
Eye

2,4,6-Tribromoaniline presents a slight hazard from con-
tact with the eye. Pain and conjunctival inflammation may persist
for several days. Transient corneal injury may occur, but is ex-
pected to heal completely within a few days.



FrPR/7/784

Blochemical Research Department
"
Skin
2,4,6-Tribromoaniline 1s very slightly irritating to
intact and abraded skin., Prolonged or repeated contact may de

expected to result in some very siight effect.
Absorption

2,4,6-Tribromoaniline is not absorbed through the skin
to any appreciable extent.
PRECAUTIONS - FOR SAFE HANDLING AND USE
This material presents no unusual hazards. It may be
handled safely 17 safety glasses are worn and good personal clean-
liness 1s practiced.

aCee0 S
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o-Chloro-p-nitraniline 1is slightly ir>itating to the skin.

It may be absorbed through the skin from excessive, prolonged
contact. It is slightly toxic upon repeated ingestion.
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Page 2

IMDEX HEADINGS

o-Chloro-p-nitraniline
Aniline: 2-chloro-4-nitro-,
oceN PROBLEI
Toxicological data were needed to permit a more definite
evaluation of the hazard of workmens' exposures.
SAMPLE INFORHATION
C. R. I. Name: o-Chloro-p-nitraniline

NH
Structural Formula: 2

-Cl

02
Molecular Formula: CglgClNaOp
B. R. D. K. No.:
Source: C. Landis
Physical State: M. P. 105°C. Yellow Solid.

EXPERIMENTAL RESULTS
Acute Skin Absorption: Single doses of the material were

placed in a cuff around the shaven trunk of the rabbit for 24 hours.
Results .are tabulated below:

on I i1ty HReaponse .
3 g./kg. 505 Dowanol 50B Slight None Slightly cyanotic

and slight necrosis;
aoderate skin ir-
ritation.

3 g./kg. 504 water Slurry Slight None Possible cyznosis,
s’ . skin irritation.

1 g./kg. 50% Dowanol 50B Slight None go:eraee skin irri-
: ;ation.

1 g./xg. 503 Water Slurry Slight None i{ight skin irrita-
on.

000>
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Skin Irritation Tests:

The s0lid material and a 107 solution in Dowanol 5CB Were
tested by applying to the ear and shaven belly of a raboit {ive
days a week for two weeks. The solid material elicited a very
slight irritation on the belly. Th; 105 solution elicited a
slight irritation on the belly, out only a very slignt irritation
on the ear.

Short Term Dietary Feeding:

Male rats (6 per group) were maintained for 118 days on diets
containing 0.00 (control), 0.01, 0.03, 0.10, 0.30, 1.00 and 3.00
per-cent o-chlorc-p-nitrcaniline.

The animals receiving 3.00 percent OCPii exhibited a marked
depression of growth due in part, at least, to poor acceptabilitly
of the experimental diet as indicated by food consumption records.
All of the rats survived the experimental period. Iilcroscopic ex-
amination revealed slight degenerative changes in the liver, and
moderate to marked changes in the kidney, spleen, and testes. In
the kidney, there were varying &esreea of degeneration of the
tubular epithelium with concomitant cast formation and distention
of the lumira. The spleen showed marked congestion and an engorge-
ment of the phagocytes with a yellow-orown material. 1In apicte or
considerable testicular atrcohy and varying degrees of degenerative
changes in the germinal tissue, there was still acple evidence of
spermatogenesis in all sections of testes examined,.

The group of rats receiving the diet contajning 1.00 percent
OCPN exhibited a moderate‘rotardation of growth in conjunction with

& poor food consumption record. None of the animals died during
the experimental period. Terminal red and white blood cell counts,

;- NN
~ A A
{ AV U U

-



Siochenical Research Department

Page 4

differential white cell couats and hemozlobLin values were rormal.
Microscopic examination revealed only slight kidney damage, and
slight to moderate changes in the spleen and testes.

The group of rats receiving the cdle: containing 0.30 percent
OCPi! showed no evidencs of adverse effect as Jjudged grnss appear-
ance and benavior, mortality, food consumption, final organ weights,
and gross examination at autopsy. However, there was a slight de-
pression of growth and microscovic examination of the tissues
revealed very slight changes in the spleen and testes.

The groups of male rats that were maintained for 118 days on
diets containing 0.10, 0.03 and 0.01 percent o-chloro-p-nitroaniline
showed no evidence of adverse effects as Judged by gross appearance
and behavior, growth, mortality, food consumption, final dbody and
orzan weights, and gross and microscopic examination of the tissues.

CONCLUSIONS

With certain conventional assumption, it may be calculated
that a concentration of ‘0.104 in the diet of rats is comparable to
an intake for human subjects of about 2500 mg. per day.

In regard to gtmosphoric contamina;ion, assuming the daily
inhalation of 10 m’ of air and 1004 retention of inhaled dust,
this daily intake may be represented by & concentration in air ol
250 mg./m’. In transferring animal data to human subjects, a safety
factor 1s advisable because of unpredictable variations 15 suscept-
ability between species. Application of a facter of 10 ylelds a
concentration of 25 ms/hj, a concentration that may be used for
evaluating workmens' exposures.

Absorption through the skin does occur, but is very slow. It

can be a cause of concern only for extensive, prolonged and ropcitod

000CE5
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skin contacts.

SUMMARY OP HAZARDS

o-Chloro-@-nitroaniline is Only Very Slightly Absorbed Through
e Intac n

The hazard from absorption in ordinary industrial operation
18 not great. Sufficient material, hovever, may enter the body
during a severe, prolonged exnosure tc produce cranvsis ard nar-

cosis,

o-Chloro-p-nitroaniline i3 Very Slightly Irritating to the Skin

The s01id material should present no hazard in industrial
orerations except from prolonged ard repeated contacts.

o-Chloro-p-nitroaniline Has a Low Systemic Toxicity

The hazard from 1ngest16n in ordinary industrial operations
is not great. Caiculations indicate excessive inhalation and in-
gestion may result only from atmospheric concentrations greater than
25 ng./n,
PRECAUTIONS POR SAFE HAKDLING AND USE

Precautions should be taken to avoid repeated and prolornged
skin contact with the material. Since it is a yellow dye, the
mecre presence of color does not indicate an excessive exposure.

Measures should be taken to keep atmospheric contamination
below 25 mg./a’.

Respiratory protection should be utilized for appreciable con-

tact with higher concentrations.

‘DBR
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June 18, 1941

Biochemical Research Laboratory
ORTRO=CALORO=-PARA-NITRANILIRE -

Sunsary:

Prelininary experiments in this laboratory have shown
that the acute oral toxicity of ortho-chloro-para-nitraniline is
rather lov and that even rather large repeatsd oral doses can bdbe

ven without causing serious systeamic effects. No information

available concerning its effect uron the skin exgcept the
statement by Schwartz and Tulipan that 1t should bde classified
as a skin irritant. '

It 48 Delieved that this material presents no serious
hazard if reasonadle care is taken to prevent skin sontact.

Data and Discussion:

Prelisinary work in this laboratory has
shown that the acute oral toxicity of ortho-chloro-pars-nitraniline
is rather lov. In large doses it apparently has a marked narcotic
effect. The following results wers obtalned dy single oral feed-
ings to cavies:

100% survival dose = 0.5 grass per kilograam
100% lethal dose = 1.6 grams per knopg

It vas also found that repeated feedings of 0.1 gran
per kilogras could be given to a rabdbit for 23 doses over a
period of 31 days without causing serious syatesic effeots.

No significant study of the effect of ortho-chloro-
para=nitraniline upon the skin has been made in this laboratory.
There is apparently very little data in the literature concerning
this compound. Schwarts and Tulipan (A Textdcok of Occupational
Discases of the Skin, Lea and Fibiger, Philadelphia, 1939, page
782) 1ist this saterial among the ®chesicals which are known to
be or which can be ekin irritants.® However, the absence ¢f other
reports on ortho-ghloro-para-nitraniline prodadbly indicates that
very 1ittle aotual trouble has been encountered in the handling
of this material.

Until sore information is availadle concsraning the
effect of ortho-chloro-para-nitraniline upon the ekin, and in .
view of the statement by Schwartz and Tulipan, this material
should be considered as a poseibdle skin irritant and handled
acgsordingly.
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PURPOSE

The purpose of this project was to evaluate the range of acute
oral toxicity for the subject materials.

METHOD

Two mice wore employed on each dose level administered. The
materials were administered by single-dose gavage as aqueous solu-
tions employing in some cases a 0.5 gum arabic solution to assist
in providing a suitable suspension. The mice weighed approximately
20-25 grams and were fasted overnight prior to feeding anJ for two
nours thereafter unless otherwise indicated. Ail animals were
observed for two weeks. The dose levels used ranged from 0.031 to
2.0 grams per kilogram body weight.
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% or

Suspension
or Range Of
Material K Number  Solution Ped LD;, (g/kg) . __Response: 0-24 hours
3,4-Dichloro- 298¢ 108 2.0 Immediate: Norma'.
aniline suspension

1 Hour: All were slightly depressed.

2 Hours: Only vne animal on 0.252 dose was
depressed; others normal. '

24 Houra: All normal.

200000

lateriaia were fed in water solution; ﬁnless (*) denoting 0.5% gum arabic solution. Fice weighed
approximately 20-25 grams, were starved overnight pre-feeding and for two hours past-feeding. MWice
were observed for two weeks.

+ Not fasted.




Material

3,5-Dichloro-
aniline

K Number

% of

Suspension

51607

10%

suspension

~ Range Of

Oor
Solution Fed LD, (g/kg)

2.0

Response: 0-24 hours

TImmediate:
1 Hour:

2 Hours:

24 Hoursa:

Nommal.

Animals on 2.0 dose had an unusual
dragging gait.

One mouse on 2.0 was prostrate,
almost dead.

Survivors normal.

v00009

e/ /LS



OFFICE OF TOXIC SUBSTANCES REV 7/27/82
CODING FORM FOR GLOBAL INDEXING

Microfiche No. (7) o ] 306/37 ' 1] No. of Pages | 2]
Doc I.D. 3101d Doc I.D. 4
s Ll 993211356 prratee it o d
| Case No.(s) 5
eteta) L ATg z?u¢¢ 3A ) ——
Date Produced (6) | Dar' Ree'd (6) | 7[ Conf. Code o | ' 8
LYuAYxs 1239 82
Check One: DPublication D[nternallg cenerated %temally Gencrated
Pub/Journal Name | I 9
NSRS 9
| Authoz(s) | T B 5 19
Organ. Name ! 11
Dow CHEM e 0
Degt/Div l _ 12
I -
(PO, Box] 13| Street No./Name] -- , 14
City | . 15 ) State 16 17 Countr!l 18
MIDPLAND MI™ Réwy  [T—— _
1 191 D& BNY, (11 20
et DV F AP U ‘UrM's gis-3/
Contr: tor] 4 —_—e—" 21
| Doc_ Type] 22

e RTeUPs HEASD 8D Sd HS TN

| Doc Title | 23
THE DEIERMINATIIoN oF 3_4-DIcHloRoANILINE

C3 ,-DcAD IN WLKIER By HIGH

PERFoRMANCE LIQUID CHRuMATOGRAPHY (HPLE)

Chemical Name (300 per name)] 25| cas No. (10)] 24
. — 4 ¢
ANILINES 999979994 1,6
3,4 -OTCHLOROANVMT LI NE q$—7 6~ H



LR/ 356
— 345

THE DETERMINATION OF 3,4-DICHLOROANILINE (3,4-DCA)
IN WATER BY HIGH FERFORMANCE LIQUID CHROMATOGRAPHY (i{PLC)

ES-429
April 24, 1681

by

Tim D. Lickly
Environmental Sciences Research Laboratory
Dow Chemical U.S.A.
Midland, Michigan 48640

Date Test Started: 1/26/81
Date Test Completed: 2/4/81

ABSTRACT

A high performance liquid chromatographic (HPLC) method was
developed to monitor the concentration of 3,4-dichloroaniline
(3,4-DCA) in water for a photolysis study of the title com-
pound. Separation was on a reverse phase isocratic system
using a microparticulate C18 column and a 67.5/32.5 (v/v)
methanol-water eluent. Detection was by UV at 240 nm.
Detector response was linear over a concentration range of
0.1 to 1.0 ppm. Replicate consecutive analyses (three times)
of a single concentration showed a relative precision of :4%
(2 S.D.) at the 0.2 ppm level. Relative precision ranged
from 1% to 24% (2 S.D.) for the 0.2 to 1.0 ppm concentration
range for three replicate analyses.
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INTRODUCTION

Tne environmental fate of compounds exposed to sunlight in
aqueous media at any longitude or latitude in any season can
be predicted by determining the compound's quantum yield in
aqueous media and utilizing this information in the U.S.
Environmental Protection Agency's EXAMS environmental mode:
f1). Environmental Sciences Research has recently set -

an apparatus for determining a compound's quantum vield.
This report describes the high performance liquid chroma
craphy (HPLC) method that was used in conjunction with tne
quantum yield determination of 3,4-di-hloroaniline (3,4-DCA)
bv L. C. Lickly (2).

EXPERIMENTAL

Earlier work by Milles et al (3) described a method for the
extraction with benzene of aqueous solutions containing

~1 ppm levels of 3,4-DCA and subsequent quantitation by gas
chromatography with electron capture detection (GC/EC).
Miller also described a method for the separation of higher
concentrations of 3- and 4-chloroaniline by reverse phase
HPLC. Because of the convenience of aqueous direct injec-
tions into a HPLC system which eliminates the solvent extrac-
tion recovery procedures essential for a gas chromatographic
method, the HPLC method was pursued.

Analytical Conditions

The instrument used for this study was a Hewlect Packard Model
1084B HPLC equipped with a variable wavelength detector. This
instrument, as set up, was equipped with both a Rheodyne injec-
tor and a Hewlett Packard variable volume injector and auto-
sampler. Initial exploratory studies were conducted with the
Rheodyne injector equipped with a 20 ulL loop, but for optimi-
zation of the method, for the final linearity studies and all
experimental determinations, the variable volume injector set
at 40 ul was used. This setting was the maximum injection
volume observed that didn't appear to disicrt the peak shape.
The wavelength monitored was 240 nm, the wavelength of maximum
U.V. absorption for 3,4-DCA (Figure 1). The column used was

a DuPont Zorbax® ODS with the eluent consisting of MeOH/H;0.
The eluent composition ranged from 65% to 70% eOH (by vofume).
with final determinations made using an eluent consisting of
67.5% MeOH, 32.5% water, at a flow rate of 1.5 mL/min. This
gave a retention time for 3,4-DCA of ~4.5 min. Minor changes
in the eluent composition had tremendous effects on the reten-
tion time of 3,4-DCA. Figure 2 shows chromatograms for a
standard and a sample. ‘
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Linearitv Study

Initially, all standards were made up in 100% MeOH and a linearity
study done on the methanol solutions. Discrepancies between the
assumed nominal concentration of a water solution of 3,4-DCA

and the result of analysis as compared to the MeOH standards,
prompted the linearity study to be rerun using standards made

up of +0.5% MeOH in water. While the detector response to both
sets of standards was linear over the concentration range studied,
the detector response was dramatically different for the water and
MeOH standards, based on peak height measurements (Figure 3). The
standards in water had a much sharper peak shape than the standards
in MeOH. The detector response was similar for the water and MeCH
standards based on peak area (Figure 4), but the reproducibility
of the area values at low concentrations (0.1 ppm) was not as good
as the reproducibility of the peak height at these low levels.
This was apparently due to instrument variability in determining
the integration baseline with small, sporadically tailing peaks

as was observed at the 0.1 ppm level,

Precision Study

At least three replicate injections of the 3,4-DCA standards
(in water) were made at each concentration. The concentration
range of the standards spanned the range of interest for the
photodegradation study. Nine replicate injections at 0.4 ppm
and twelve replicate injections at 0.8 ppm were made over the
two-day period when the samples from the photolysis study were
analyzed. Table 1A shows the results for the replicate injec-
tions by peak height. These values have a relative precision
of ~24% (2 S.D.) at 0.2 ppm; ~*1% (2 S.D.) at 1.0 pom. This
table also shows the relative precision of the nine and twelve
injections of the 0.4 ppm and 0.8 ppm solution respectively,

to be similar, indicating no greater precision was obtained
from increasing the number of injections. Table 1B shows the
results for the same set (run) of standards based on peak area.
By peak area, the values have a relative precision of Ave5% at
0.2 ppa; ~:S% at 1 ppm. In these determinations using peak
area similar precision was obtained from nine or twelve repli-
cate injections. All subsequent determinations were made based
on 3 replicate injections with peak height measurement because
of apparent instrument variability in determining the integration
baseline at the 0.1 ppm level. A response factor for 3,4-DCA
(by peak height) was generatec from all the standards on Table 1la
(which were run during the photolysis :asurements). This data
was also used to show the Jetector's linearity response to
3,4-DCA. A g~ °h of this data (including a line of best fit)
is displayed ‘n Figure 5.
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RESULTS

Table 2 shows the results for the three replicate injections
(in peak height units, mm) for the hydrolysis (0-HR HYDRO and
2 HR HYRDRO) and the duplicate photolysis -amples. The 2-hr
hydrolysis sample was actually analvzed as the last sample

in the series, 10 hours after it was removed from the water
bath. Table 3 shows the mean peak height for the three repli-

cate analyses and the resulting final concentrations for the
samples.

DISCUSSICN

The comparison of the peak height and the peak area precision
in the Precision Study section irdicates the problems cbserved
with this detector at the 0.1 ppmn level. The instrument
appeared to have problems determining the integration interval,
leading to low precision at this level based on peak area. The
peak height method seemed very precise in comparison.

During this study the solvent matrix for the standards was
shown to have a dramatic effect on the interpretation of the
result (See Figure 3), indicating the precautions to be taken
on this point in other studies.

One technical problem observed with the Hewlett Packard 1084B
dPLC was that when using both pumps to deliver a mixed eluent,
the UV baseiine observed was much more unstable than pre-mixing
the eluent and using one pump to deliver the pre-mixed eluents
- (Figure 6).

CONCLUSIONS

A liquid chromatography method has been developed and used for
the determination of 3,4-dichloroaniline at levels of 0.1 ppm
to 1.0 ppm in aqueous solutions. The method, using the Hewlett
Packard Model 1084B HPLC system equipped with a variable volume
injector, autosampler, and variable wavelength UV detector,
proved to be fast, precise and required little analyst time

for the determinations.

000005



REFERENCES

Burns, L. A., Draft EXAMS Model, U.S. EP:, Athens, Georgia.

Lickly, L. C., Work on quantum yield determinations of
Chlorpyrifos and Trichloropyridinol in progress.

Miller, G. C., Miille, M. J., Crosby, D. G., Sintum, S.
and Zepp, R. G., "Photosolvolysis of 3,4-Dichloroaniline
in Water,'" Tetrahedron, Vol. 35, pp. 1797-1800.

000006



FIGURE 1,
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Ultraviolet 3pectrum of 3,4-Dichloroaniline
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FIGURE 2.

Analytical Conditions

Instrument:
Column:
Eluent:
Flow Rate:
Detection:
Injection

Volume:

Standard:
0.80 ppm

Minutes

-7-

Hewlett Packard 1084B
Zorbax® ODS -- 4.6 mm x 2S5 cm

67.5% MeOH/32.5% H

1.5 mL/min
Uv @ 240 nm

40 ul

20

Sample:

0.56 ppm

o)

o oY

-

on =

Minutes

Chromatograms from HPLC Determination of 3,4-DCA
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FIGURE 3. Effect of Solvent Matrix of 3,4-DCA
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FIGURE 4.
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FIGURE 6. Comparison of UV Baseline During 2-Pump Isocratic
Eluent Delivery and Single Pump Delivery on

Hewlett Packard 1084B HPLC

Conditicns
Flow: 1.5 mL/min
Column: Zorbax® ODS
Detection: UV @ 240 nm

Eluent: 8§% MeOH/18% Water
Attn: 2

Pump A - Water
Pump B + MeOH

Programmed to Deliver 82% from Pump B

Pump B + 82% MeOH/18% Water
Programmed to Deliver 100% from Pump B

UV BASELINE

A N NV A

UV BA

12

bod
o

iz

%]
t-
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TABLE 1A

Replicate Injections
of Water Standards
of 3,4-DCA,
Measurement by
Peck Height

TABLE 1R

Replicate Injections
of Water Standards
of 3,4-DCA,
Measurerxent by
Peak Area

-12-

11,2381 2 1729/81 13 1/30/81 |4 1/30/81
l +F TERNOON |~ EVENING | ™ MORNING |  AFTERNOON
i | 12.5
2. 0.1 PPN 12.5
3. 12.9
‘. 2s
S. 0.2 PPM 24
6. 243
2. 47 46 T
8. 0.4 PPH 47 " 6.3
9. 4 43 47
10. 97 94 9s 95.8
11. 9.0 oo [|v7 93 9 9%
12, 3% M | 9 96
13. | 94
4. o.owul %
s 93
16. | 113.8
17. 1.0 peu | 114
1. L 13
1 1,29/81 |2 1729-81 [3 1/30/81 [ 1/30-01
AFTERIOON |~ EVENING |~ MORNING | AFTERNOOM
l. 614
2. 0.1 PPY 368
3. 667
.. 1438
s. 9.2 PPN 1386
6. i 1413
7. 2902 2679 2981
8. 0.4 prn [2927 2921 2773
’. 2832 2098 2903
0. 6300 6249 248 6123
11. 0.8 owo Je272 6279 6202 6272
12, 6269 6217 6233 6199
13. 35994
1a. 0.0 neu § 6126
1. | €030
16. | 73%
17. 1.2 een | 7560
18. i 7716

p—
(3]
.
w
i*

(14

24.5 mm

*

46.5 mm
3%

95.5 mm
2%

1+

94.3 mm ¢
1%

113.5 mam ¢

616 £ 16%*

1418 ¢ S%

2889 ¢ 4%
6238 & 2%

6057 & 2%

7591 5%

*

*Relative percent of average for all values in the 3 bracketed rows,

2 S.D.
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TABLE 2.

13~

Results of 3 Replicate Analyses of Hvdrolysis and
Photolysis Samples from 3,4-DCA Photolysis
(gesulfs in terms of peak height of 3,4-DCA peak,

in mm

:' SanI T q ,_ gansLE g
1. 155, i
2. C HR HYZRCH)SS.
3. Tos.
4. 94.
S. 2 HR HYDRO']|93.
H_g 92. J
7. lise. 79.
8. 9.25 HR* |30. 79.
F. %;se.s 8.5 |
10. 64. 64.
11. 0.5 HR* |4, 63.5
#& 64. 63.
13. 53. s1.
14. .75 Wer  fls2.s s1.
LS. 52.5 s1. 4
16. 42.5 43.
17. 1.0 HRe  [le2. 42.5
18. 42. 2.5
19. 30. 28.
20. 1.5 HR*  |[28. 27.
7. 9. 28. |
2. 20.5 20.
23. 2.0 HR*  fa1. 20.5
124. 21. 20.

‘Hydrclysis samples

*Photolysis samples
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TABLE 3. Amount of 3,4-DCA in Hvdrolysis and Photolysis Samples

from Photolysxs Study on 1/29/81

“1 SAMPLE A |2 SAMPLE B |3 AVERAGE |4 CONC

n PK HT PK HT PK T | (PPH)
1. o HR WYDRO |95, 95. 8.834798
2. 2 HR HYORO  |[93. 93. 9.817223
3. 0.25 HR PHOTO [|se.2 78.8 79.5 9.698594
4. 8.5 KR PHOTO [|64. 63.5 63.75  |0.560193
S. €.75 HR PHOTO ||52.7 51. 51.85  |0.455624
§. 1.0 HR PHOTO [|42.2 42.7 42.45 |0.373023
7. 1.5 HR PHOTO [[29.3 27.7 28.5 9.250439
8. 2.0 HR PHOTO 1}20.8 20.2 20.5 ___[0.180141
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TITLE OF STUDY: The Determination of 3,4-Dichloroaniline (3,4-DCA)

in Water by High Performance Liquid Chromatography
(HPLC)

In compliance with Goed Laboratory Practice Regulations, this study
was inspected by the Quality Assurance Unit, and the resulis of these
inspections -reported to Management and the Study Director on tne dates
listed below. The report accurately reflects the data generated in
accordance with the regulations and stardard operating procedures of

the Laboratory. All data and the reports are located at the submitting

laboratory.
Study Started:_1/26/81 Report Issued Date: 4/24/81
Dates of lnspection:_4/20/81 Date of Report:__4/24/81

)71’- mpre ol s/ 2 5(/?/

W. M. McCarty 7 (Date)
Quality Assurance

Environmental Sciences Research
1702 Building

Dow Chemical U.S.A.

Midland, MI 48640
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COUCIALSIONS

The test materisl has a low acute orel toxigcity and showld
present no prodlem of lethality from ingestion incidental te
industrisl haidling.

Upon direct contact with tie Tubdit eye, the test material
produced olight pair. but essentially no conjunctival irritation
or corneal injury. Thw test material would lisxely be no more
irritating in the case of human eye exposure, Ninimal eye
tection {s recomwended for industrial handling wiwnever the
ikelihood of eye contact existe,

Nesults of ladboratory tests conducted on redbits, indicate that
the test material 1is mnderately irritating to intact and freshly
abraded skin., Prolonged contact under conditions o confinemsnt
cs exemplified by contaminated shues, clothing and gloves, would
1ikely result in slight dblisterin,; and durn., Repeated, loncord
exposure to unconfined skin, would 1Li:ely rosult in a slight to
moderate blistering and a frlight to moderdte dburn.,

Results of percutancous absorption studies indicate that the
teat material 1s not adoorded through intact radbdbit skin 4n
acutely lethal amounts. Repsated 6xXposuTe MAY PIesent & problea.

Aniline and same derivatives of aiiline are known to produce
methemo lohiremia, The formation of methemoglobin as a result

of exposure to N,N-tis (2,3-epoxyjropyl) sniline was not determircd
1r the present study. If interest develops in the tast material
further tasting is irdicated,

On the hasie of the cnemicil strw ture of the test material and
the known skin seirgitistne property of aimtlar compounds, this
material should Le haidled a8 i tortial salr snd respiratory
tract sersitizer.

Sxin eontact with the teat materi | alwild Le avolded, ad pro-
tective clothing MualL ne wor:. snerbver thw llcelihood of such
contact exists,

A comparison of the toxicolo.lcsl properties of N,N-bis (2.3-epoxry
propyl) ariline amd DFRY 311 =18 1equosted. Range finding studies
conducted or these materisls 1:dii.ate thit both materials are
esaentially ron-irritatin. to ta eye, The ALD, of DiR 231 e

“Nogistored Trademark of The v « hwajcal Campany,
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greater thin 2 ¢/kg dody weight and the ALD, of N.N-dis (2,3
"‘"'2"’7" aniline lies betweon 1 /kg And 2 g vs body welght.
CER™ 231 13 at the moet only mildly irri®atin: to the skin where~
as N,M-dis (2.3-opuy:‘vyl) aniline is moderately irritatirg
and. dependert upon the extent of the exposure, capable of
caveirg a dburn. DER™ 331 is a known sensitizer. On the ® .eias
of the similarity of chemical structure of MN,N-bia (2,])-eroxy-
propyl) aniline ard until skin sensitization studies prov other-
uise, N,N-b1s (2,3-epoxypropyl) ariline should de handleo as .

- gkin sensitizer, S

r knowledge of the hazerds fnvo.ved with inhalation of vapers
w funes of aniline and subatituent derivstives of antiline, would
indicate that single exposure Lo Lhe vaporo or fumes of the test
naterial moy be a prodlea, 1If interest in the test m~ .erip)
develops, inhalation atudics are recorsmanded to ascertain the
dogree :r hazard involved in the induotrial handling of the
m3terial.

™~ results of the range findirg toxicological studies are
intended for use as 2 guide in eviluitin: hasards from acute
exposure, primarily for cecommending precautions for safe
industrial handling.

Por the purpose of this sculy. chw submitted sample was
conaidered Lo Le representative o tho material that aay be
aarufactured and used., Any chang in manufacturing processes,
batch size, raw matertals or other variations which could
result 1n an altered material, as wcll as the development of
spscific vses, for *he corcentrated naterial or formulation,

aay require idditional studics, lLicluding; the effecis of repested
cxposure, to re-cdefine toxicolo-i-al hazurds,
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SUOWURY OF TOXICOLOGICAL DATA
Acute Oral Toxieity
Preparation Dose Mo, Died/
Animel Ped no. Peod
Rat (n) 108 solution 126 0/2
in comn oil 252 o/2
<50 0/2
1.0 o/
2.0 2/2
Eye Contact - Rabbit
Raterial Treataent Response -Remarks
Undiluted Wached S1ight pain on inatillation.
and Eyo essentially normal 24 hours
Unwached post-inatillarion,

Skin Contact - Ribbit (Repeated Application)

Condition No, Of

Material Of Skin A=pl.- Site
Undiluted Intact 5 Ear

Response -Remarks

311ght hyperesia after the 1st
application, Hypereaia in-

creased to noderate after the 2d ape

plication and pereisted as 3ueh throe

Lt the test period,

after the 3Ird application persisted

a8 sveh until the deglinning of the

24 week at which vime It ineresded

to moderate persi:tirg as such until the end of thw 1st

dsy of the Id werk, at which time spplications were

stopped. Mecrotic ares healed with & 8lioht scad forwat.
ton. Slight exfoliation and slight teo
noted during the 'nd week and at the end of the 3rd woek

of test,

Slight edems

te hair lose
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Contact - Rabdit (Repeated Ay olication) . Contimued
Condition No. Of
Material of Skin Appl. Site Mum
Intsct 2 Belly lb‘onu nrw
ltur the ht tiom,

Necrosis modoarvte after e
204 application at whioch Sime
aprlisations were stepped.
Wypereaia pereisted a8 nelde
erate for the let week, edama
increased to moderate after
the 2nd application svheided
to slight for the ramaisder .
of the lst week. Expesure
site essentially free of
hypereais and edema during
the 2nd week of test,
Necrotic ares hweled with a
slight sead and ouuc nu'
formation, 8light exfol
1ation obeserved during Gh
2nd and at the end of Uw
ird week of test.

Abreded 2 Belly Response same a8 for intect
belly skin except moderate
acab and scar formation

resulted,
10£ solution Intact 10 Ear S11ght hyperemia after the
in Dowanol 1et 3 applications, Nypere
om enia incresned to moderate

after the L. and subeided

to slight by the let of the
i wees of test and pereiste
ed as such throughout the
entire test pertiod, 3light
exfoliation observed at the
ond of the lst week of tess,

pereisted as such throughawt
thw entire test period,
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Suin Conta t - Radbdit !Nn.u‘ Appliertion) - Comtinued

Condition Ne. Of
Waterial  Of Skin  Appl. Site  Aespare-emerma

108 solution Intact 10 Belly L} ¥ hyperenis ocbeerved
in Dowenol m&'é‘ the 2nd spplloation
. om inereased to 9

“the &th spplisation and POF-
sisted as sueh wntil the ond
of the 2rnd week of test ab
which time it subsided so
slignt, Siight te -o‘.nlo
oxfoliation cbesrved
the 2 m of wet,

Adraded 3 Delly $1i4nt dypereata after the
1st application, Nypereaia
increased to moderate after
the 2nd and 319 application
and pereisted a0 swsh fer 1
acrs day. GExposure eite
essentiaily free of reala
during the 2nd wpek tase,
Slight odema aftsr thw Snd
application pereisted as sush
Cor the recuinder of the 1st
week of test. Slight eafol.
1stion observed during the
2nd wdok of test.

Skin Adbsorption

There 1s no indication, {rom the si:'in irritation tests condueted,
that the undiluted test material in absorved throuch the skin in
acutely toxic amounts. HMNowover tne test matertal, as a 10€ solution
in Dowanol DPM,- caveed persistent weight loss in the aniwals under
test and would indicate that the a.terial wus Leins atsordved through
the skin in toxic amounts.
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