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Dr. Robert H. Brink, Executive Sccretary

TSCA Interagency Testing Committee (TS792)
Environmental Protection Agency
401 M Street, S.W.

Washington, DC 20460
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Dear Dr. Brink:
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Sl ud €1 L0008

4041

4
Enclosed is information on N,N-Dimethyldodecylamine, CAS# 112-T8 5»0
and Ethanamine, N,N-Diethyl-, CAS# 121-44-8. Both are listed in your
February 24, 1988 Federal Register Notice (53 FR 5466) as candidates for
review and possible recommendation for testing.

We hope that the information in this voluntary submission will be
helpful to the Interagency Te: .g Committee.

Sincerely, I
Y “94-00113
June W. Turley, Ph.D. IN 87/26/94

Research Associate
Regulatory Compliance

Health and Environmental Scier:ces
1803 Building

ocT 14 0

- T e
Enclosure 8494080071
206\ %W ®
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. CAB# 113-18-8

;%élla?!hnwahoiioalwnanndwabov.filwn.ithsr & rav material in nor in the compo-
' sition of any Dow produoct.

. An acute mammalian toxicity study was done on this material in 1976 as
... _part of an evaluation of its use in a Dov process. It was decided not
7 to use 1t, and no additional work was done. A copy of the report of the

study is enclosed.

J.¥. Turley
10-3-88
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TOXICOLOGICAL PROPERTIES AND INDUSTRIAL HANDLING HAZARDS OF:
N,N-DIMETHYLDODECYLAMINE

CAS No. 112-18-5

- -

INFORMATIVE SUMMARY WITH CONCLUSIONS BASED ON THE LAMPLE RECEKIVED. AOD!ITIONAL INFORMATION INCLUOING THE EFFECTS OF
ACPEATED TXPOSURE MAY BE ARQUINED AS SPECIFIC USES AND FORMULATIONS ARE ORVELOPED OR IF PROCESS CHANGES OCCUR.

A sample of N,N-dimethyldodecyiamine bearing lot #21532-A, was submitted
to the Toxzcology Research Laboratory for toxicological evaluation and
definition of industrial handling hazards. This clear colorless liquid
will be used as a chemical reaction surfactant in a new process to

produce a latex stabilizer.

?rolonged skin contact may result in moderate redness and swelling;
repeated contact may also result in a moderate chemical burn. The
material is not likely to be absorbed in acutely toxic amounts in &
single contact, but may be absorbed in toxic amounts if skin contacts
are repeated. Prolonged and repeated skin contact should be avoided.
If skin contact occurs, wash contaminated skin with soap and water and
clean contaminated clothes before re-use. Protective clothing, imperv-
ious to the material should be worn as regquired by circumstances.

Eye contact may result in moderate conjunctival irritation and slight

corneal injury and iritis. These effects should heal in a week or so.
If eye contact occurs, wash contaminated eyes with plenty of water for
15 minutes, then obtain medical atteation. Chemical workers' goggles

are recommended whenever eye contact is likely.

The single-dose oral LDSO in rats is between ..25 & 2.5 a/kc which
indicates a low acute oral toxicity. No problem is anticigated from
ingestion incidental to industrial handling.

If this material is to be handled extensively, the effects of chronic
exposure by skin absorption should be defined, and acute vapor inhala-
tion studies should be conducted.
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) THE DOW CHEMICAL COMPANYLmHED
3 DATA SHEET OF PFIOPERTIES HEALTH HAZARDS, AND PRECAUTIONS

FOR SAFE HANDLING OF MATERIALS

N -
- ..m,N Dimethyvyldodecylanine

Laurvldimethvlamine ;
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Liguid | Clear, colorless

EREMICAL REACTIVITY GDOR (Ineivde Conoanmareas ta Avr)

PHYSICAL AND

CHEMCAL PROPERTIES

!ln:"' "O:!w Heet, Light)

TYPR OF A1 CLASSIFICATION OF TOXIC PROPERTIES

MAY CAUSE mO PONSE O ND MORE THAN VERY SLIGHT
b < o et D MAY CAUSE SOME PERMANENT LOSS OF VISION (THIS INCLUDES DAMAGE

7O SLIGHT TRANMTORY PAIN AND ‘OR SLIGNT TRANSIENT
CORMEAL INJURY AND OR tRRITATION OF THE "“,:s_ TO CORNEA OR INTERNAL INJURY WHICH IS INCOMPLETELY MEALED N
ONE WEEK.}

MAY CAUSE SURFICIENT INJURY TQ THE EYE TO RESLT
L0 OF TINE PROM WORK. (TMIS INCL UDES DAMAGE 70
THE CORNEA WHICH HEALS OR NEARLY MEALS IN A WEEX D YAPCR EXPOSURE MAY CAUSE SEVERE PAIN, LACRYMATION OR SERIOUS.

ANO.OR CONSIOERAGLE CONJUNCTIVAL IRRITATION WiTh INJURY TO THE EYES.
CORMA.)

SINGL & PROLONGED EXPOSURE :MOURS) CAUSES NO EFREr E SINGLE SMORT EXPOSURE (MINUTES) MAY CAUSE CONSIDERABLE IRRITA-

SEVERAL REPE/ED PROLONGED EXPOSURES MAY OR 44 - TION AND.'OR SINGLE PROLONGED OR FREQUENTLY REPEATED SHORT EX-

NOT CAUSE THE DEVELOPMENT OF SOME SLIGMY IRRITA ¢+ . POSURES CAUSE A BURN ANDOR MAY CAUSE SYSTEMIC INJURY, EVEN
DEATH.

b 0O

SINGLE PROLONGED EXPOSUNE wAY CAUSE SOME R.COTNING — AN EXPOSURE RAPIOLY CAUSES SEVE RE BURNS AND/OR SERIOUS
OF THE SKIN. REPEATED PROLCNGED CONTACTS -AY TAUSE cRwC ! q :
APPRECIABLE IRMTATION, SCSSIOLY A WLO SURN AND SR STSTEMIC INJURY. EVEN DEATH

MAY CaAUIE APPRECIABLE STITEMIC TRJURY TUE G ASICRPTGN

NO SYSTEMIC INJURY EXPECTED. NO !ARITATION TO NOSE — BUSTY QR MISTY ATMOSPMERE PAINFUL TO NOSE AND THROAT (INTOLER-
AND TNROAT IN OUSTY OR MISTY ATMOSPMERES. - ABLE TO MOST PEOPLE) AND OR EXPCSURE MAY CAUSE SERIOUS SYSTEMIC
INJURY, EVEN DEATH.

THROAT AND NOSE IRRITATICN IN A CUSTY OR MISTY ATMOS-
PHERE 1S PAINFUL SUT NOT INTOLERABLE AND- IR #RO- " SHORT EXPOSURE MINUTES) MAY CAUSE DEATN OR SERIQUS SYSTEWIC

LONGED OR REPEATED EXPOSURES MAY CAUSE SYSTEMIC iINJURY.

INJURY.

EXPOSURES DO NOT CAUSE ANY EFEECTS OTHER THAN SOME EAPCSURES MAY CAUSE EXTREME DROWSINESS, ANC OR SERIQUS SYSTE-
VERY SLIGHT IRRITATION OR PAIN TO THE EYES O RESPIRA - WC INJURY, AND OR MAY CAUSE INTOLERABLE IRRITATION TO THE RES-
TORY PASSAGES AT TME MOST. PIRATORY PASSAGES,

TOXIC PROPERVIES

ol 0ol & 0o

INHAL ATION

SINGLE EXPOSURES EXCEEDING 1/2 MOUR, OR *REQUENTLY SMORT EXPOSURES MAY CAUSE UNCONCIQUSNESS. AND OR SERICUS SYSTE-
REPEATED EXPOSURES OF SMORTER OURATICN, MAY CAUSE MIC INJURY, INCLUDING DEATH.

SLIGHT ANZSTHESIA AND.OR SLIGHT SYSTEMIC INJURY, AND/

OR CAUSE APPRECIABLE, BUT NOT INTCLERABLE, IRRtTA.

TION OF RESPIRATORY PASSAGES.

O

D EVEN VERY SHORT EXPOSURE WiLL CAUSE SERIOUS SYSTEMCT INJURY OR DEATH.

AMOUNTS WiCH MAY BE SWALLOWED INCIOENTAL TO IN- AMOUNTS WHICH MAY BE SWALLOWED INCIDENTAL TO INOUSTRIAL NAND-
DUSTRIAL MANDLING WILL NOT CAUSE INJURY. HOWEVER, D LING AND USE MAY CAUSE SERNOUS INJURY.

INGESTION 1P SUBSTANTIAL QUANTITIES SHOULD BE SWALLOWED, MORE
OR LESS SERIOUS ERRECTS MAY OCCUR.

COMMENTS
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PRECAUTIONS (SRE CODE BELOW
. DEGREES OF EXPOSURE RELATED TO TYPES OF OPERATION £YES xiN INHALATION® INGES-
.- ’ ouiT O | varonr TIoN
« CHARACTERIZED SY REMOTE OPERATION WiTH EQUIPMENT ISOLATED FROM 7A€ WORK AREA. -
I NO CONTACT THE PERSONS £ TERING ISOLATED AREAS WiLL RECUIRE THE FEASONAL PROTECTION
OUTLINED FOR IV BELCW. A A A ~—
MNOR CHARACTEMZED BY CLOSED SYSTEMS wiTh EQUIPMENT VENTED QUTSIOE THE WORK AREA. i
1] STRUMENT CONTROL . MECHANICAL MANDLING OF MATERIALS N BULK. EXAMPLEL ARE:
CQONTACT CONTINUOUS REACTORS, STILLS AND FIL TERS. ENCLOSED CONVEYOK3. VENTILATED PACKAGING. B A e
OCCASIONAL  CHARACTEAIZED BY MANUAL RANOLING OF WATERIALS I PACKAGES S1CH AS BAGS, ORUMS a%0 | -
oMLY MBERPAKS. VENTILATION MAY S€ PROVIOED FOR SPECIFIC JOBS. MANY BATCH OPERATIONS
CONTACT PALL INTO Tieg CATECORY. B B A
CHARACTERIZED 8Y NARD OPERATION. EXAMPLES ARE: EMERGENCY RLPARS, CLEAMING EQUIP-
v CONTACT BENT, CLEAMING FILTERS. TAKING CARE OF SPILLS. PACKAGING VOLATILE OR OUSTY MATERIALS.
LIKELY WITHOUT VENTILATION, WNEELING AND TRAY DRYING. D D E
———
A NO E£YE PROTECTION NEEDED. D ULZ CHEMICAL WORKERS COGGLES.
EYE CONTACT B USE SAFETY C ASSES WITHOUT SIOE SMELDS. € USE GAS TIGHT GOGGLES OR A FULL FACE GAS MASK,
C USE SAFETY GLASSES W1 TH SIOE SMIELDS. :
MR — —
A GATH AND CL EAM CLCTNES ONCE PER “EEK ALONG w:TH THi USUAL.
N CLOTHING SHCULD 8E CHANGED AND SKIN WASHED PROMPTLY UPON ANY
WASHING AT MEAL TIMES SMOULD BE AOEQUATE PREC\UTIONS. DETECTABLE CONTACT. EACH USE WiLL NE 2 sPECIaL ¢ A TION
SKIN®® GROSSLY CONTAMINATED CLOTMING AND SNOES MUST BE REMOVED NOT TO DETERMING SUITABLE PRCTECTIVE DEVICES AND iTANDARDS OF
B LATER THAN THE END OF THE WORX PERIOD AND MUST BE THORQUGHLY PERIONAL QL EANLINESS,
CLEANED BEFORE RE-USE.
CONTACT IMPERVIOUS CLOTHING SUCH AS RUBSER BOOTS, RUSBER APRONS. ANC
C MEQUIRE SHOWER AT THE END OF TAT FORK PERICO ANO CLEAN CL.™"M: £ RUSBER CLOYES WiLL SE REGUIRED. SPECIFIC ITEMS WiLL S€ DICTATED as
1NG FROM THE SXIN OUT AT THE START GF EACK YORK OAY. REQUIRED 8Y CIRCUMSTANGE,
- A NO RESPIRATORY PROTECTION. ANY EXPOSURE TO OBVIOUSLY OUSTY ATMOSPHERES wiLL REQUIRE A OUST
ous D RESPIRATOR BEARING THE APEROVAL OF THE U.S. BUREAU OF MINES FOR
or WO PROTZCTION REQUINED FOR EXPOIURE OF TMIRTY win. QuRATION  USE ¥'TH TOXIC DUSTS.
OR LESS TO OBVIOUSLY DUSTY ATMOSPHERES. EAPOSURES OF LONGER @ ANY EXTOSURE TO OUSTY ATMOIPHERES WiLL REQUIRE THE USE OF AN AIR-
MIST 8§ DURATION WiLL REQUIRE THE USE OF A OUST RESPIRATOR BEARING LINE RESPIRATOR, BLOWER MASK, OR CHEMOX MASK.
= THE APPROVAL OF THE U.S. BUREAU OF v:NES FOR THE USE WITH
e TOXIC OUST:,
- NG PRECAUTIONS NECESSARY FOR SINGLE EXPOSURES OF NO AORE THAN
2 C TEN MINUTES. LONGER EXPOSURES EITHER SINGLE OR REPEATED, wiLL RE-
- A NO PRECAUTIONS NECESSARY. QUIRE SAS MASK OR RESPIRATOR EQUIPPED wiTH APPROPRIATE CANMISTEK.
=
i .
) POR NO PRECAUTIONS NECESSARY FOR SINGLE EXPOSURES OF LESS THAN
va 172 WOUR. LONGER SINGLE EXPOSURES. GR FREQUENTLY REPEATED
[ EXPOSURES wiLL REGUIRE a GAS OR RESPIRATOR EQUIPPED D C  MASK wiTH APPROPRIATE CAMSTER REQUIRED AT ALl TIMES.
MMTH APPROPRIATE CAMISTER.
-~
e EVACUATE AREA AT ONCE AND ENTER ONLY WITH AIRLINE
RESPIRATCR, SLOWER MASK CR CHEMOX MASK.
A 'S 3 FOOC AND TCBACCQ SHOULD NOT BE PQESENT (N THE wORK AREA. MANRDS
INGESTION NO UNUSUAL PRUCEDURES RECUIRED € 00 FACE SMOULD 8E waS .20 BEFCRE SHOKING AN EA TING.
—
COMMENTS **GO0D PRACTICE REQUIRES THAT *SUITABLE SAS MASK CANISTER
GROSS AMOUNTS CF ANY CHEMICAL
O Tek 3ui =
BE REMOVED FROM THE SKIN AS (Ses SLP Tek Builenn =3)
SOON AS IS PRACTICAL .
Organic Vacor
SIGNED CHECKED - -
. - 9/231/76 oare _ /5/

aace
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SAMPLE REFPERENCE AND SOURCE
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£
SAMPLE RECEIVED 8Y TOXICOLOGY AND PROTOCOLS COMPLETED: ESTIMATED COMPLETION DATE:
00sE ANIMA 1
I T T S e e T T
ACUTE ORAL RAT comnon | .0e3 :
GUINEA MG WATER a2
razaIT UNDILUTED  .352
anex 2 Jﬁ/"'
M A ﬂ/
/ 20 M’
% M
795 7
EYE ContvacT RABBIT WATER 0% n'$
PROPYLENE 10% |
v GLYCOL f QQ ‘
L]
l'l'l;! CUNTACT RABBIT 100% %
\/"““ WATER 0% 9/
% /a'-?
SKIN CONTACT SINGLE EXPOSURE
SENSITIZATION GUINEA PIG
SKIN ABSORPTION  RABBIT 1%
SINGLE EXPOSURE 252
50
10
20 REPORT DRAFTED
— 298 REPORT ISSUED
ACUTE INMALATION RAT saT. vapor (O SAMPLE RETURNED
PPM SAMFLE TO X STORAGE
PRESSURIZED CAN SAMPLE DESTRQYED —_
AEROSOU o
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ME THODOLOGY

Animals subjected to acute oral toxicity studies are fed by single-dose
intubation using a calibrated syringe and a suitable rubber catheter. In the
case of small rats or mice a blunt hypodermic needle is substituted for the
catheter. Animals are fasted overnight prior to dosing. Materials are
administrated in the undiluted form or prepared as suspensions or solutions
in water or corn oil. All animals are weighed and observed at intervals
over a two-week post-feeding period or until any weight loss is regained
and the animals appear healthy. Pathological observation is made on repre-

sentative animals .
DATE COMMENTS
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RIQUEST FOR PATHOLOGY

ROUTE OF ADMINISTRATION

O oierary

£ mmaLaTiON
Bonn
(w0

o s’:u 0 meTABOLISM
BSENT) INJECTION (1P, IM, ETC.)
. GROSS FATHOLOGY REPORT PHOTOGRAPHED DATE
Z g ¢ 9 l 9-8-76 13-A

wcors $2°7 20 D 376 5/5»_“;;;;;""
o7 g 63
727 16 A

QQJ"Q‘%J}’/O Ol /A o2 1T

Animal A -~ dead

There is a very minimal amount of moistening of the hair in the region surrounding

the prepuce. The abdomen appears to be somewhat distended on gross examination and
The urinary bladder is empty of urine. The GI tract- the large intestines from the
cecum distally, contains some normal-appearing feces; however, the small intestines

up to the point of the cecum is totally devoid of any normal ingesta and has a yellowis
bile-colored fluid material within the lumen. The stomach is markedly distended with
some feed and other material. Wherher this is test material or not cannot be separatec
out. There is some hyperemia of the mucosal surface. No significant degree of hemor-
rhage or ulceration that I can recognized. Liver and kidneys are congested, but there
are no other significant grossly recognizable changes.

Animal B

Externally NVL
Internally There is some normal-appearing ingesta and fecal material in the distal large intes-

tines and distal part of the small intestines; howeser, the stomach again shows con-
gestion and also the nonglandular portion of the squamous epithelium has sloughed from
the mucosal surface, and in all probability, this may have been present in the previous
animal; however, due to the large distensiom of the stomach with fluid and material,
one did not readily the wucosal surface as being admixed with the material. However,
in view of the findings in this rat, in all probability, it also had occurred in that
rat. Definite indications of gastric irritation, primarily in the area of squamous
epithelial portion, were seen.

Animal C

xternally NVL
nternally The urinary bladder contains some normal urine. The large intestines contain normal

fecal pellets; however, the small intestines in the proximal one-half contains more
fluid-type material. The stomach is distended with fluid and the squamous epitheial

FaTRoLoCHT (OVERY

R THE FOLLOWING TISSUES WERE ¢XAMINED AND UNLESS NOTED ABOVE NO VISIBLE LESIONS INVL)
WERE OSSERVED: TRACHEA, LUNG, HEART, LIVER, KIDNEYS, ADRENAL, SPLEEN, PANCREAS,
STOMACH, SMALL INTESTINE, LARGE INTESTINE, AND REPRODUCTIVE ORGANS
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portion of th: sctomich has 3uhmucusal edema such thst tie mucosa 1is separated from
the rest of t.e wail of the stomach. The fundir r:rticu of the stomach does not
appear to shcs any significann gross change and nr ocher inter.al viscera show any-~
thing of sigrifica-: note.

Animal D

Ext. NVL
Int. The only significawt finding is rhar fiers {g stt . sascric edema withir the nonglandu
> 3pavaion of the mucosal surface fro:

-

ar poriion of the s:iomach and it kas resuvitz’ 1
the suomucosal ragion.

At all dose levels, thers are still changes wiih: . tha gast.-iz oortion of the intes-
tinal trazt indicacting a degree of irritesisn or certainly sigaificant pathologic al-
terations despite the tact thet the saimals had lived, tney wire not withent their
local effects.

PATHOLOGIST

FORM C- 37030 PMINTED IN USA, 1062 * UNLESS JQTHERWISE NOTED ALL J&S_ilgé“IERE FIXED N NEUTRAL BUFTZRED FOPh::.;:. MBESDED
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EXYE CONTACT TEST

Mathod: .
i SO Wyew Wills SIWOEVBGE (nmuzvy.mprmuymmcrornymmoc!hm A.llovmtpcdod
ﬂ!lhmabdmhwm‘mtmml. ’ ’ ) T .

h&mzdmsdawmﬂal or a solution in the concentration called fordl.e. 100, 10, 1% atc. ), onto the right
eysball. If a solid, uoasn:nmtmaspm Thismumhod(ﬁmmm)!orzmmhaﬂm‘ﬂrmdmd

“sr -~ - — -~ T

water. - C st~ e - Sa _Vﬂ::‘.;:-,\.‘- - el T
- g e

Thohﬂmhﬁnumdﬂth:dmsudueﬂbdabm but the eye is le:  :washed, —

- Bothmsmob“mdwolyforpdn. antoamimtuancrthommhodoynbtﬂnod «chhobumd
lermjmdvdlndeomoﬂnsp@n. Slmﬂcobsomdmmwcofbathms at 1 hour, 24 hours, 48 hours and 6 to 8 days
after treatment. Notct.lutbothcyumstnmdvithnuomeoin(.'»%ntcrsoln.)atlhaur 24 hours, 48 hours, lndstoOdays.
Mnnusthmm;dbo&quwmemcmmm

Grading of Response: . s

A. Immediste R.spcnse (i?ain) o ] PO

1. Noresponse _...___ _._

Verysnght Nomoreﬂnnahwbnnh Nomalmanimnoorso.

Sud:t-bunks tri.stoopcnlmtem't. Reflexes close eye. __
. lloderato. Holds eye shntandputsprmmcnﬂds mayrubeye with paw, - »

2
3
4

S. Smre. Holds ey. shut vlgomsly, rubs eye with paw - may squeal.

PRI

-6, ‘Vory scnre. Bolds eyc shnt vigorm.sly. ”my squeal, claws at eye, jumps. tries to escapo.—"‘ T

B. Conjunctival Response T e

1. None . -

2. Very slight. Capinaries prominent. No swelling or general redness.
3. Slight. Conjunctival membnnes somewhat inflamed. May be some sclero-corneal inflammation. Similar to res-

ponse from a mild s0ap.
. _Modu-ate. Conjunctival membranes inflamed and sore, lids slightly swollen and reddened. .
S. Severs. Comjunctival membranes red and swollen. Some pussy exudate; nictitating membrane sore and inflamed,
6, Very severe. Conjméﬁval membranes markedly reddened and swollen. Ni’ctitating mermbrane edematous. Pussy
exm._iate - eye inay be stuck shut.
C. Corneal Response (Before staining) E. Internal Effects

. No response,

. a.
X. %O TwuspOnST,

2. Very slight. Quesﬂonable haziness. . Questionable,

1
2
3. Slight, Cloudy in part, 3. Slight. Just percepﬁble.
4. Moderate. Cloudy over whole but not opaque. 4. Moderate. Deflnitely perceptible.
5
8

5. Severe. Cornea up to 50% opaque. . Severe. Marked change,

6. Very severe. Cornea completely opaque. + Very severe. Compilete loss of function.

D. Corneal Response (After staining)

1. None

" 2. Very slight. Few diffuse areas of necrosis. Probably heal in 24-48 hours, ™ ~ — ~ ™ -
3. Slight. Up to 50%of eye covered with shallow necrosis. Probably heal O.K.
4. Mocderate. 50-100% of eye necrotic but lesions are shallow. Doubtful if vision will be impaired.

Severe, Marked necrosis over whole area which may result in loss of eye.

o -
.

. Very severe. Eye lost. Heavy necrosis,
Comments:
Observations recorded in this space may include unusual types or severity of responses not fully covered by the

descriptions under Grading of Respense. Particular remarks may be made concerning the lids, nictitating membrane, iris,

pupil, lens, or anterior chamber,

o
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- 'H!T! LA!OI!ATORY RA!!ITS Al!E P!EPARED _FOR THIS TEST 3Y SMVIN I'HE HAIR FROM THE ENTIRE ABDOMEN
WITH ‘A STRAIGNT RAZOR AND BARSER SOAP. - ANIMALS ARE THMEN RESTED FOR SEVERAL DAYS TO ALLOW ANY ABRASIONS =
TO HEAL COMPLETELY AND TO BE SURE SKIN IS SUITABLE ®OR USE. APPLICATIONS ARE MADE ACCORDING TO THE METH-
00S DESCRIBED BELOW AND REACTIONS AND OBSERVATIONS ARE RECORDED DAILY DURING THE APPLICATION PERIOD AND
TAT VARIOUS INTERVAL: THEREAFT R. "APPLICATIONS ARE U’JALLY DISCDN‘I’INUED UPON F!ODUCTION OF A SUBSTANTIAL
o £ : ™

. uau:os -AND PASTES NO SOLIDS) ARE APPL!ED TO_TH! EAR. TEN APPLICATIONS ARE MADE OV!R A PERIOD OF
e or u nns. ; - . .

S lANDAGé TAPED TO THE HAIR. TEN APPLICATIONS ARE MADE OQVER A PERIOD OF ll‘DAYS. THIS ALLOWS CONTINUOUS.
"-INTIMATE CONTACT 'lYH THE SKIN FOR A 2 WEEX PERIOD.

P &AN AREA OF SKIN ABOUT l INCH BY 1 INCH IS CROSS - HATCHED WITH A SHARP HYPODERMIC NEEDLE TO PE

,.TRATE THE STRATUM CORNEUM BUT NOT TO PRODUCE MORE THAN A TRACE CF BLEEDING. _.IQUIDS AND SOLIDS ARE
'APP!.JED AS IN METHOD B. THREE CONSECUTIVE DAILY APPL CATIONS ONLY AR MADE CH ALLOWS FOR 3 DAYS OF
4ATE, CONFINED, CONTACT WITH THE ABRADED SKIN. - £ eI o0 ) ot “ s

Yy T L YA

AW TR ERAR ALy T R A -

EErpEMA WS rosis X&| ZexroListion H -FRaiR

o g

T

e T E s e e e
WESTIONABLE- WESTIONABLE" :QUESTIONABLE —| ~QUESTIONABLE =] QUESTIONABLE -

e e T e _u, - - - el
'l SN e VRS T ..-b-’.-p,u -'!5. . .l‘ "‘\‘""“, SLIGHT 2723w

P Sy

SUPERFICIAL ‘;'"' SLIGHT A 3%w S%es| crusTaTiOn T

= Fmmrzr o~ -~ TYTIIEY £y uonERATE"—_"T ==
MODERATE PINK MODERATE CRUSTATION -] MODERATE -

P e .

MARKED SCAE -] MARKED

SEVERE TR severe - “| oeepscae ~ | severe




~ ACCOUNT NO. e

" CHARGE NO.

" BIOCHEMICAL lw LABORATORY i

Laany
238

OIVED C-2070 PINETED (B %S4 B4R

e S



BTEANAMINE, ¥
'CABS 121-44-8

This substance is not manufactured or imported by Dow. We purchase it
from Peannwalt, Union Carbide, and in the past have bought it from Air
Products and Chemicals. A Pennwalt MSDS is enclosed.

‘Triethylamine is used by Dow in small amounts in several different pro-
cesses, and is used to make an amine salt of a herbicide product. It
is a rawv material in 133 Dovw Products, and is present as an impurity in
spproximately 18 Products. MSD sheets for 3 products in which it is
“present in small amounts are enclosed.

An environmental study on predicting the flux of organics across the
‘alr/water interface, wvhich included triethylamine as one of the organics
studied, was found in our files. A copy is enclosed.

A sheet of summary environmental data is also enclosed.

J.¥. Turley
10-3-88



SUMMARY ENVIRONMENTAL DATA FOR FAGE i
SELECTED TSCA SECTION 3(D) OR ITC LISTED SURETANCES 05/92/88

THIS SUMMARY INCLUDES IDENTIFYING NUMRERS AND NAMES, AND DATA ON
ENVIRONMENTAL DISTRIBUTION, FATE, AND TOXICITY FOR SPECIFIC SUBSTANCES LISTED

THIS PAGE CONTAINS DATA FOR: CAS: = 121-44-8
ETHANAMINE: N,N-DIETHYL-
TRIETHYLAMINE

AER RODS EODi9Q ROD2Y EBOD23 COD THAD FHMNOEL FHMLCEO DHMLCSO

is 8.00 0.00 98.00 0.914 3.47 39 44 F 34
ARRREVIATIONS: AER - AERATION FROM WATER IN 4 HOURS, %
EOD - ERIQCHEMICAL OXYGEN DEMAND, FPARTS/FART BY WT
COD - CHEMICAL OCXYGEN DEMAND, FARTS/FART BY WT
THOD - THEORETIOAL OXYGIN DEMaND, FARTICPART DY WT

FHM -~ JATHEAD MINMNOW
DM ~ DAPHNIA MAGHA
NOEL - NO QRSERVED EFFECT LEVEL, MG/L

LOS0 - LETHAL CONCENTRATION, S0X MORTALITY, MG L



 PRODUCT CODE: 0%-00119
D E: 02/15/84a PAGZ:

MATERIAL SAFETY DATA SHEET e / é . g/ -
- BENNWALT CORPORATION - .. .~ . EMERGENCY PHONE NUNBERS
T AIGANIC CHEMICALS . BUSINESS MOURS 2 215-587=7707
Tﬂﬂg' PARXVWAY * . . S OTHER TIMES 3 313-285-9200

PHILADELPHIA, PA 19102
8##3##8‘##8‘########3#########3#############383########## SESVLSTSRVNSL S LS SSNES

PRODUCT IDENTIFICATION

PRADUCT NANME: TRIETHYLAMINE

CAS NO.: 121=44-8

- CHEMICAL NAMF: ETHANAMINE s NoN=DIETHYL
MOLECULAR FORMULA: C6HISN

“ SYNONYVSS NA

CHEMICAL FAMILY: ALKYL AMINE
ALV SRR RSV AEEEACAVRRARXASRIRRBESSSL S SRR N ATV TLISRXTLSNBILESRALEL LR R SN SRS B2

INGREDIENTS====HAZARD CLASSIFICATIONS

COMPONENTS?S - - ~ CAS NO.:2 %X OSHA: NFPA:
TRIETHYLAMINE 121=44=8 99 FLAMMASBLE 2=3-0
. CORROSIVE
TOXIC

ARG R R R R R R R R R R SRR NR R SRR R TRRX
SHIPOING INFORMATION

T: RO TRIETHYLAMINE: FLAMMASLE LIQUID: UN 12963 FLAMMABLE PLACARDS.
-AMPLE & DRUMS: TRIETHYLAMINE: FLAMMABLE LIQUID: UN 12963 CHEMICALS
NGIBNe.
TC: RQ TRIETHYLAMINES FLAMMABLE LIQUID: UN 12967 PLACARDED FLAMMABLE,
ARRARAERRATARBIBIRSIZESIEEESETARALLSLLBLL L TRRLSL IR STHSSTALSRTERISLRRENSRZISELD

PHYSICAL PROPERTIES

BOILING POINT/RANGE: MELTING POINT: FQESZING POINT:
85-91 C 18%-196 F -115 C =178 F NA

MOLECULAR WEIGHT: SPECIFIC GRAVITY(H20=1): VAPOR PQESSURE(MYM HG):

101.2 .726-.730 3 20/20 C 52 8 20C 63 F

VAPOR DENSITY(AIR=1): SOLURILITY IN H20: % VOLATILES BY VOLUME:

3.8 10% @ 20C, 2%a 60 C 100

APPEARANCE ANO ODOR:
WATER WHMITE LIQUIDe AMINE 0ODOR.
NSRRI S S SN SRR AL RS RREL SIS AN RITJSRRRBEIRISLERRSILSESRRETISSERTT

NA = NOT ApOLICABLE NE = NOT ESTABLISHED
') = INDICATES RQEGISTERED TRADE“ARK OF PENNWALT CORPORATION



PEMNWALT CORPORATION MEDS ~ PRODUCT TIDZ. £3-30119
DATE: C2/18/%% SaGE: 2

FIRE AND EXPLOSION DATA
FULASH POINT: FLAMMABLE LIMITS: AUTDIGNTITIGN TEMP,:
"6 C 22 F T.C.C. LOWER: 1.2 UPPER: 8.0 377.5 C 711.5 F

- - D D W B D AD W D D > D A A A D A D DD WD D D D D TR W W WD W D D W AP AD D D P WD W WD e WD D W DD DG D W - -

EXTINGUISHING MEDIA:
WATER- WATER=- coz DRY AL COHOL
SPQAY FOG CHEMICAL FOAM
SPECTAL FIRE FIGHTING PROCEDURES:
WATER MAY DO MOT USE
CAUSE FRCTHING WATER

DO NOT USE WATER AS A OIRECT STREAM,

- > D P D W D AP AP D D D AR D MDD D AP WD W W AP WD AP R AW D D W WA D U WD DD WD TR D A AP W AW A A D WD W > G A AP W W A D A WD WD -

UNUSUAL FIDE AND EXPLOSION HAZARDS: NA

REACTIVITY DATA
TSTABILITYZ o " CONDITIONS CONTRIBUTING TO INSTABILITY:Z NA
STASBLE
INCOMPATIZILITY-AVOID CONTACT WITHZ
STRONG STRONG
ACIDS OXIDIZERS
AZARDQUS DECOMPGSITION THERIMAL AND OTHER:D NA
CONDITIONS TO AVOIDS
HEAT OPEN SPARKS
FLAMES
TOXICITY
ROUTE: ANTM™ALS DATAS
ORAL QATS LDEQ: 460 MG/XGe.
DERMAL QABA3ITS CRRROSIVE LOS0: 570 MG/XG.
INHALATION RATS LCLO 1000 PPM/4 HOURS.
TOXIC EFFECTS
EYE EFFECTS? CORRQSIVE

CONROSIVE, REVERSIBLE IF WASHED, RABBITS.
MAY CAUSE BLINDNESS.

SKIN EFFECTS: COPROS1IVE
4 HRS (DOT).

NA = NQGT APBLICAALES NE = NOT ESTABLISHED
19 = INOICATES REGISTERED TRADEMAQK OF PENNWALT CORPORATION



. PI00UCT CO0E: 05-00119

DATE: 02/1S/88 PAGE:

" _TOXICITY = CONTINUED

. IRTCITY COMMENTS: : |
© " CHRONTIC: RATS GIVEN MORE THAN 200 PPM OF TRIETHYLAMINE IN ORINKING
_WATER FOR MULTIPLE GENERATIONS REPORTEDLY SHOWED NO EFFECTS.

B U INOT YTy weewrow
HEALTH HAZARD INFORMAT ION
- - PERMISSTBLE EXPOSURE LIMITS:

_ACGIM 1983 10 PPV / QSHA 1983 TWA 10 PPM.A0 MG/MI
OQTHER: STEL: 15 POM, 60 MG/M3,
SREVEBLTTLESRVARELTICTACARARASARTLIXA RS NLIRARBLAS S S LSRN SRS 0SS
: EMERGENCY FIRST AID
INGESTIONS
DO NOGT INOUCE GIVE PLENTY GET MEDICAL
VOMITING OF WATER ‘ ATTENTION

. NEVER GIVE ANYTHING -BY MOUTH TO AN UNCONSCIOUS PERSON.
DERMAL S .
WASH WITH SOAP GET MEDICAL CONTAMINATED CONTAMINATED
AND WATER ATTENTION CLOTHING = SHOES = DESTROY
‘REMOVE AND LAUNDER
EYE CONTACT:
FLUSH WITH PLENTY OF WATER FOR GET MEDICAL
AT LEAST 1S MINUTES ATTENTION
INMALATION:
REMQVE TO IF NOT BREATHING GIVE OXYGEN GET MEDICAL
FRESH AIR GIVE ARTIFICIAL : ATTENTION
RESPIRATION .
eSS S S S S R S S AR S AR R AR R RL SRS

SPECIAL PRCTECTION INFORMATION

VENTILATION REQUIREMENTS:
USE WITH ADEQUATE
VENTILATION

EYE: FACE SHIELD GOGGLES

HAND(GLOVE TYPE): SYNTHETIC RUBBER ANY NON-PERMEABLE GLOVE

RESPIRATOR TYPE: SELF=-CONTAINED SUPPLIED ~IR
RESPIRATORS FOR ENTERING ENCLNSED AR:A CONTAINING SPILL OR FIRE.

- - -
- D D D D D P D WD D D D A D D WD W D WD A D D WD AR R WD D D P AR P WD WD P D WD WD WD WP R R W G WD R P D W D D R B R A B

NA = NOT appLIcCagLE NE = NOT ESTASLISHED
1) = INOICATES REGISTERED TRADEMARK OF PENNWALT CORPORATION




PENNWALT CORPORATION M303 PROBUCT Cou€: 03-=0011
. e DATE: 02/185/8%4 PAGE:

SPECIAL PROTECTION INFOPMATION - CONTINUED

ATHER PROTECTIVE EQUIPMENT: RUBBEQ 800TS APRON
AL an ARENIASRALLRSRLEVNARRXTESLEETRITRIBTELLESLLTTTRXTEIBE SIS SRR BBRLSE TR 2R

SPECTIAL HANOLING AND STORAGE CONOITIONS

WASH THOROUGHLY DO NQT GET IN EYES, DO NOT BREATHE
AFTER HANOLING ON SKIN OR CLOTHING DUST+ VAPORMIST+GAS
KEEP CONTAINER KEEP AWAY FROM HEAT, USE EXPLOSION
CLOSED SPARXSs AND OPEN FLAMES PROOF EQUIPMENT

EMPTY CONTAINER MAY
CONTAIN HAZARDQUS

RESIDUES
SN e eSS L SLELL ALHATLLETIRRLBLITLELALSLLLITRSLESSLETUTTESTITLLLATRA LS
SPILL MANAGEMENT
ABSORS WITH SAND PREVENT SPREAD
OR INERT MATERIAL OF SPILL

FOR SMALL SPILLS (LESS THAN S GALS.) FLUSH AREA WITH WATER. LARGE
SPILLS: DIXE TO PREVENT SPREAD. REMOVE TO CLOSED CONTAINER. THEN,
RINSE SPILL AREA WITH WATER.

e ot ol s e e oty S iy i S s e o o e e ko who s v e e e viu e she whe e s S e A v ooy oo ol Az Ao An A Ar oA

DI1SPOSAL PROCEDURES

CONSULT FEDERALs STATE, OR LOCAL AUTHORITIES FOR PROPET DISPOSAL PROCEDURES.

atts alts oA vl o whe vho o olte v s wls Yo ol who alreis e P Yivsie e s ois visais Sy wde vl wde vie wo wiv Arais e wis Ay A Ao s A o odv s Ao Ay e whoole o Ao P - s e by 42 A

MSDS PREPARED BY LEEZ W. DIESTELOW

o oma e e e e s a s g e e e e

St i > v Y E R T TE T TS = T . A A A A
I R R R R R R R R R R R R R R R R R R N rm R Mioh S o o h af afeies o s g g o s o o s S s~ oS> S N gt~ OP P 5 S AR SP O S AESE

THE ABOVE INFJIRMATION 1S ACCURATSE TQO THE BEST OF QUR KNOWLEDGE. HOWEVER:.
SINCE DATA, SAFETY STANDARDS. AND GOVERMMENT REGULATIONS ARE SUBJECT TQ
CHANGE AND THE CONDITIONS OF HANDLING AND USE, OR SISUSE ARE BEYOND OUR
CONTROL, PENNWALT MAKES NGO WARRANTY, EITHER EXPRESS OR IMPLIED, WITH
RESPECT TO THE COMPLETENESS OR CONTINUING ACCURACY QOF THE INFORMATION
CONTAINED HEREIN AND DISCLAIMS ALL LIASILITY FOR RELTANCE THEREON. USER
SHOULD SATISFY HIMSFLS THAT HE HAS ALL CURRENT DATA RELEVANT TO HIS
PARTICULAR USE.

NA = NOT APPLICABLE NE = NOT ESTAQALISHED
) = INDICATES REGISTERED TRANEMARK OF PENNWALT CORPORATINN



RIAL SAFETY DATA SHEET

7Chemncal U.S.A.% ,n.dzgnd. MI 48674 Emergency Phone: 517-636-4400

FProduct Code: 93093 Fage: 1§
PRODUCT NAME CPR (R) 477B-2.2 'RIGID SYSTEM

gf,fechye Date: 03/20/88 Date Printed: 04/12/88 MSD: 002362

 §. INGREDIENTS:

‘Trichlorofluoromethane (Fluorocarbon) CAS+ 000075-49~4 13%
Blend of polyether polyols CASE 009088-00-2
7 CAS+ 068609-24-5
. CAS% 025791~-96-2
Water CAS% 007732-18~5

This document is prepared pursuant to the OSHA Hazard
Communication Standard (29 CFR 1919.1200). 1In addition, other
substances naot 'Hazardous' per this OSHA Standard may be listed.
Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: 74.5F (23.6C) - (fluorocarbon 11)

VaP. ggﬁgs: 798 maHa @ 25C (fluorocarbon 14)

VAP. ITY: 0Not determined < )

SOL. IN WATER: Slight CAS /A -4Y - &
SP. GRAVITY: 1{.2

AFPEARANCE: Brownish liquid. - Lt

ODOR: Sweetish, faint amine odor. o 4 7A{ d

3. FIRE AND EXPLOSION HAZARD DATA: at & &Y juete

FLASH POINT: 3S0F, i77C - A/
METHOD USED: COC (,_/«MJ/, 0.5 /5

FLAMMARBLE LIMITS

LFL: Not determined

UFL: Not determined LRETHANES LNUM'TED
EXTINGUISHING MEDIA: Water fog, foam, C02, and dry chemical.

FIRE AND EXPLOSION HAZARDS: Will not burn until fluorocavbon
boils away. Contains volati!/» blowing agent (fluorocarbon {i}.
Excessive heat can cause dangerous pressure buildup in closad
containers. Thermal decomposition of fluorocarbon 1§ in air can
generate toxic phosgene.

FIRE-FIGHTING EQUIFMENT: Wear positive pressurse self-contained
breathing apparatus.

4, REACTIVITY DATA:
STARILITY: <(CONDITIONS TO AvCID) Stable under recommended

(Continued on Fage 2
(RY Indicates a Trademari of The Dow Chemical Company

. _



HATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.% Midland, MI 48674 Emeigency Fhone: S{7-636-4400

Froduct Code: 03093 Page: 2
FRODUCT NAME: CPR (R) 4778B-2.2 RIGID SYSTEM

Effective Date: 03/20/88 Date Printed: ©4/12/88 MSD: 002362

4, REACTIVITY DATA: (CONTINUED)

storage conditions. Store in original, unopened container at
65-85F. Exceszive heat above the boiling point of fluorocarbon
can cause dangerous prassure buildup in closed containers.

INCOMFATIRBILITY: (SPECIFIC HMATERIALS TO AVOID) Strong oxidizers,
strong acids, and alkali or alkaline earth metals (copper,
zinc, brass).

HAZARDOUS DECOMFOSITION PRODUCTS: Carbon monoxide, carbon
dioxide, traces of nitrogun oxides, phosgene, and hvdrogen
cyanide.

HAZARDOUS POLYMERIZATION: Wiil not occur.
5. ENVIRONMENTAIL. AND DTIFGSAL INFORMATION:

ACTION TO TAKE FOR SFILLE: Spills zhould be contained to prevent
contamination of waterwuys. Dixe spill and cover with oil
absorbent material and sweep up.

r bury in an approved landfill in

DISFOSAL METHOD: Incinerate o
state, and fesderal regulations.

accordance with local,
&. HEALTH HAZARD DATA:

EYE: May cause siiant ave irritation. Corneal injury is un-

SKIM CONTACT: Frolonged or repeated exposure not likely to cause
significant skin irritation.

SKIM ABSORFTION: A =zingie prolonged exposure is not likely to
resuit in the material being absorbed through skin in harmful
amounts. The LDEO for skin asbsoreption in rabbits is >2000 mg kg,

INGESTION: Single dose oral toxicity is low. The oral LD5® for
rats is 4900 mgkg.

INHALATION: Component trichlorofluoromethane is volatile
at room temperature. In man, exposure to concentrations
> 2500 ppm may cause central nervous system, anesthetic
or narcotic effects; at levels » 5000 ppm, it may increase
sensitivity to epinephrine and increase irreqgular hearvtbeats.
Yapors ars uniikely from the poivol components at room tempera-
tur=2s: 2levated temperaturas mavy generate vapor Llevels

{Continuad on Fage 32
(RY Indicates a Trademark of The Dow Chemical Company




LS 7 DATA SHEET

™ Chemical U.S.A.% Midland, MI 48474 Emergency Phone: 517-634-2400

ODUCT NAME: CPR (R)- 4773-2;2*1514)gfg'cr'gﬁf Code: 93073 Page: 3
k,rEfféctivc Date: 03/20/88 Date Printed: 04/12/88 MSD: 002362
6. HEALTH HAZARD DATA: (CONTINUED) |
o sufficient to cause irritation.
S SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
s exposures to the polyol and trichlorofluoromethane components

in vitro (test tube) mutagenicity tests on component trichloro-
fluoromethane were negative.

7. FIRST AID:
EYES: Irvigate immediately with water for at least § aminutes.
SKIN: Wash off in flowing water or shower.

are not expected to cause additional significant adverse

effects. Component trichlorofluoromethane did not cause cancer

in Laboratory animals in long-term animal studies. Results of

INGESTION: Induce vomiting if large amounts are ingested.
Consult medical persommel.

INHALATION: Remove to fresh air. If not breathing, sive mouth-
to-mouth resuscitation. If breathing is difficult, give

oxygen. Call a physician.

NOTE TO PHYSICIAN: Exposuvre may increas2 "avocardial

irritahilitw ° D nat adminic’ ar evapathominati~ drraec unises .
X PLETY. 2o nat adaini s 3¢ Ssvmparthaomniaat g Aruas #nlagss -

absolutely necessary. No specific antidote. JSupportive care.

Treatment based on judament of *the shysician in response to
reactions of the patient.

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): ACGIH TLY (ceiling) and OSHA PEL is 1090
ppm for trichiorofluoromethane.

VENTILATION: Provide general andfor local exhaust ventilation
to control airborne levels below the exposure quidelines.

RESPIRATORY PRNTECTION: Atmospheric levels should be maintained
below the exposure guideline. When raspiratory protection is
required for certain operations, use an approved air-purifying
respira‘sr. For emergency and cther conditions where the
exposure guideline may be greatly exceeded, use an approved
psitve prassure self-contained breathing apparatus.

SKIN PROTECTION: For brief contact, no precautions other than

(Continued on Fage 4)
(R» Indicaters a Trademark of The Dow Chemical Company



MATERIAL SAFEZTY DATA SHEET

Dow Chemical U.S.A.% Midland, MI 48674 Emergency Phone: S5{7-4636~-4400

Product Code: 03093 Fage: 4
PRODUCT NAME: CPR (R) 477B-2.2 RIGID SYSTEM

Effective Date: 903/20/88 Date Frinied: 04/i2/88 MSD: 002382

8. HANDLING PRECAUTIONS: (CONTINUED)

clean body—-covering clothing should b2 needed. When prolonged
or frequently repeated contact could occur, use protective
clothing impervious to this material. Selection of specific
items such as gloves., boots, apron or full-body suit will
depend on operation.

EYE PROTECTION: Use safety glasses. Where contsct with Liquid
is Likely, chemical goggles ar2 recommended because eve contact
with this material may cause pain, even though it is unlikely to
cause injury.

9. ADDITIONAL INFORMATION:
REGULATORY REQUIREMENTS:

SARA HAZARD CATEGORY: This praduct has been reviewed
according to the EFA 'Hazard Categories' promulgated under
Sections 311 and 312 of the Superfund Amendment and
Resuthorization Act of 19886 (SARA Title III) and is
considered, under applicable definitions, to meet the
follcwing categories:

an immediate heal*h hazard
A dz.aved health hazard

SFECIAL FRECAUTIONS T3 BE TAKEN IN HANDLING aAND STORAGE: Stoy
in original, unopened containers at &5~-85F. Replace outage
Qith dry, inert atanosphere. Cautiously vent presszure buildup
prior to Tully opening container.

Do not stora or pandle thizs matevrial in alkali or alkaline
2arth metsis or metals of construction, and in particular,
-ano2r and zinc, as well as the alloy brass.

MERS STATUS: Revised Section 9.

(R} Indicates a Trademavrk of The Dow Chemical Company

The Information Hevein Is Given In Good Faith, But No Warranty,
Expvess Or Implied, Irs Made. Consult The Dow Chemical Company
Far Further Information.



MWATERIAL SAFETY DATA SHEET
_ Dow Chemical U.S.A.# Midland, MI 48474 Emergency Fhone: 5i7-636-4400

i e o L _Product Code: 03089 Page: f§
- PRODUCT NAME: CPR (R) 46%B RIGID SYSTEM
- Effective Date: 63/20/88 Date Printed: 04/12/88 MSD: 002548
f. INGREDIENTS:
Trichloraofluoromethane (Fif) CASE 000075-49-4 10%
Triethylamine CAST 000121-44-8 2%
Blend of polyether polyols CAS$ 0257 - - ~~
CAS% 037%
Organophosphate flame retardant CAS$ 0027

Silicone surfactant ,
- - 20, /67
This document is prepared pursuant to the OSHA /4242HHV“7 (- /é

Communication Standard (29 CFR 1210.1200). 1In /A
substances not 'Hazardous' per this 0SHA Stand: /leﬁ /
Where proprietary ingredient shows, the identii lori 2
available as provided in this standard.

b}
g B L ewaaz
2. PHYSICAL DATA: Jio //{' V,/bwﬂdf

BOILING POINT: 74.5F (23.8C) (Fi1)
VAP. FRESS: 798 mmHg @ 25C (Fii)

A N iR ot determined WRETHANES  UNLIMITED

SP. GRAVITY: i
AFPPEARANCE: Brownish liauid.
ODGR: Sweetish amine odor.

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: 2380 F, 77
METHOD USED: COC; ASTM - D92

FLAMMARLE LIMIT
LFL: Not deterained
UFL: Not determined

EXTINGUISHING MEDIA: Water fog, foam, CO02, and dry chemical.

FIRE AND EXPLOSION HAZARDS: Wilt not burn until fluoracarbon
boils away. Contains volitile blowing agent (Fii).
Excessive heat can cause dangerous pressure build-up in
closed containers. Thermal decomposition of Fif in air
can generate toxic phosgene.

FIRE~-FIGHTING EQUIPMENT: UWear positive pressure self-contained
breathing apparatus.

{Continued on Faage 2) .
(R) Indicates a Trademark of The Dow Chemical Company



MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.% Midland, MI 48574 Emergency Phone: 5{7-6346—-4400

Froduct Code: €3089 Fage: 2
PRODUCT NAME: CPR (R) 441B RIGID SYSTEM

Effective Date: 983/20/88 Date Printed: 04/12/88 MSD: 002548

4., REACTIVITY DATA:

STARILITY: (CONDITIONS TO AVOID) Excessive heat above fthe
boiling point of fluoracarbon can cause dangerous pressure
build=up in closed containers. Stable at reconsended storage
conditions. JStore in original, unopened containers at 45-85F.

INCOMPATIRILITY: (SFECIFIC MATERIALS TO AVOID) Strong oxidizers,
strong acids, and alkali or alkaline earth metals (copper,
zinc, brass.

HAZARDQUS DECOMPOSITION FRODUCTS: Carbon monoxide, carbon
dioxide, traces of nitrogen oxides, phosgene, and hydrogen
cyanide under fire conditions.

HAZARDOUS POLYMERIZATION: Will not occur.

1N

ENVIRONMENTAL AND DISFOSAL INFORMATION:

ACTION TG TAKE FOR SPILLS: Spills should be contained ta preavent
contamination of waterwavys. Dike spill and cover with ail
absorbent material and sweesp up.

DISFOSAL METHOD: Incinerate or bury in an approved in

) g
o 1)
n o
cl.
—*I
-

accordance with local, state, and federsl reguia%%i
5. HEALTH HAZARD DATA:
EYE: May cause siight eyve irritation.
SKIN CONTACT: Frolonged or repeated expaogure may csuse skin
irritation. May cause allergic skin reaction in susceptible

individualis.

SKIN ABSORFTION: A singlie prolonged expusure iz not likely fto
result in the material being absorbed through =kin in harnful
amounts., The dermal LD5Q hars not been determined.

INGESTTON: Single dose oral toxicity is believed to be low.
Single dose oval LIS® has not been determined.

INHALATION: Component *richiaoroafluoromethane is volatile at
roon teaparatura. In man, exposure to concentrations > 2500 ppm
may cause central nervous svstem, anesthetic or narcotic
affacts; at levels » S68¢ ppm, i1 may incraasa sensitivity to
Spinaphrineg and Incrasre irvaguLar nearvtheats. Vapors ar mists
af polyol and flame retardant coaponents may caura 2v2 and

(Continued on Faage 31}
(RY Indicates a Trademark of The Dow Chemical Company




ATERIAL SAFETY DATA SHEET

;,,bﬁé;CEOHitil U.S.A.% Midland, MI 48474 Emergerncy Phone: 517-636-4409

___PRODUCT NAME: CPR (R) 461B RIGID SYSTEM
: VEfflétivo Date: 03/20/88 Date Printed: 04/12/88 MSD: 002548

6. HEALTH HAZARD DATA: (CONTINUED)

‘respiratory irritation and/or central nervous system depression,
especially if the material is heated.

SYSTEMIC & OTHER EFFECTS: Repeated excessive exposure to the
flame retardant may cause liver and kidney effects. Component
trichlorofluoromethane did not cause cancer in laboratory
animals in long-term animal studies. In vitro (test tube)
mutagenicity studies on component trichlorofluoromathane were

negative.

FIRST AID:

7.
EYES: Irrigate immediately with water for at least 5 minutes.

SKIN: Wash off in flowing water or shower.

INGESTION: Induce vomiting if large amounts are ingested.
Consult medical personnel.

INMALATION: Remove to fresh sir. If not br2athing, give mauth-
to-mouth resuscitation. If breathing is difficult, aive
oxygen. Call a physician.
NOTE TO PHYSICIAN: posuUre aay incresce "mvocardial
irritability.® Do not administer syvmpathomimeiic druas
unless absolutely necessary. Nc zpecific antidote. Jupportive
care. Treatment based on judament aof the physician in response
ta reactions of the patient.

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): OSHA PEL is 19090 ppm for fiuorotrichioro-
methane. ACGIH TLY is 1900 ppwm ceiling for trichlorofliuoro-
me thane.

VENTILATION: Provide general and/or local exhaust ventilation to
cantrol airborne levels below the exposure guidelines.

RESPIRATORY PROTECTION: Atmospheric levels should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved air—-purifying
respirator. If respiratory irritation is experienced, use an
approved air-purifying respirvator. For emergency and other
conditions whers the =2xposur? auideline may he ar=2atly oxcoeded,
use an approved positive prassure self-contained breathing

{Continued on Page 4)
(%) indicates a Trademark of The lPowx Chemical Company

Praoduct Code: 03089 Page: 3
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland. MI 48574 Emergency Phone: 517-636-4400¢

froduct Code: 93089 Fage: 4
PRODUCT NAME: CPR (R) 441iR RIGID SYSTEM

Effective Date: 93/20/88 Date Printed: 04/12/88 MSD: 002548

8. HANDILING PRECAUTIONS: (CONTINUED)
apparatus.

SKIN PROTECTIGN: For brief contact, no precautions other than
clean bocdy—-covering clothing should be needed. UWhen prolonaga=ad
ov frequently repeated contact could occur, use protective
clothing impervious to this materiati. Setiection of specific
items such as gloves, boots, apron or full-body suit will
depend on operation.

EYE PROGTECTION: Use safaty glasses. Where contact with this
material is likely, chemical gcggles are recommended becauss ave
contact may cause pain even though it is5 uniikely to causs
injury.

?. ADRITIONAL INFORMATION:
RESULATORY REQUIREMENTS:

SARA HAZARD CATEGURY: This sroduct has been reviewed
accordine is thes EF4 'Hazard Categoriecs’ promuigsted under
Sections 311 and 312 of the Superfund dmendmenrt and
Reauthorization Act of 1988 (SARA Title IIIY and is
considered., under apolicablie definitions. *to mest the
following cateaories:

A delaved heal*h hszard
A reactive hazard

SPECIAL PRECAUTIONS TO BE ToaKEN IN HANDLING SMD ZTCORAGE: Storez in
griginal, uncecened :onta; tevs a3t 85-85F. Replace gutage with
dry, inert atmosphora. autiously vent pressurs buihaup 2rior
ta fully opening Eu)ta'WEx* Contains Fi1 - protact fram

axcessive heat.

Do not store or handle this material in atkali or alkaline
@arth metals or aetals of construction, and in particular
cupper and zivc, as well as the alloy brass.

MSDS STATUS: Revised Section 9.

‘R Indicastes 3 Trademasri of The Dow Chemical Company

The Intormation Herein Is Given In Good Faith, RBut No Warranty,
Zxprass Or fxptned Iz fade. Consult The Dow Chemical Company
Far Further Into rmarion“



| Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phome: 517-636-4400

: ‘ Froduct Code: 03091 Fage: §
- ‘PRODUCT NAME: CPR (R) 477B~1.89 RIGID SYSTEM

-~ Effective Date: 03/20/88 Date Printed: 04/12/88 MSD: 0023563

f. INGREDIENTS:

Trichlorofluoromethane (Fluorocaerbon 1) CASE 000075-69-4 i9%

Folyether polyol blend CAS% 009082-90-2,
068699-24-5,
Q25T ~96-2

Water CAS® 907732-18-5

This document is prepared pursuant to the 0OSHA Hazard
Communication Standard (29 CFR 19210.1200). In addition, other
substances not 'Hazardous' per this OSHA Standard may be listed.
Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING POINT: T4.5F (23.480) - (Fiuorocarbon 1)
VAF. PRESS: 799 mmHg @ 25C (Fluorocarbon 142
VAF. DENSITY: Not determined

SoL. IN WATER: Slight

SF. GRAVITY: 1.2

AFPPEARANCE: BRBrownish liquid.

ODOR: Sweetish, faint amine odor.

3. FIRE AND EXFLOSION HAZARD DATA:

FLASH POINT: 3Z9F, i77C
METHGCD USED: COC

FLAMMABLE LInivs

UFL: Not determined (RETHANES  UNLIMITED
EXTINGUISHING MEDIA: Mater fog, foam, CO2. and dry chemical.

FIRE AND EXFLOSION HAZARDS: Will not burn until fluorocarbon

_boils away. Contains volative blowing agent (Fluorocarbon iid.

Excessive heat can cause dangerous pressure buildup in closed
containers. Thermal decomposition of Fluorocarbon 11 in air can

generate toxic phosgene.

FIRE-FIGHTING EQUIPMENT: Wear positive pressure self-contained
breathing apparatus.

%, REACTIVITY DATA:
STARILITY: (CONDITIONS TO AVQID) Excessive heat above the

{Comtinued on Page 20
(RY Indicates a Trademark of The Dow Chemical Company
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MATERIAL SAFETY PATA SHEET

Dow Chemical U.S.A.% Midland, MI 48674 Emergency Phone 517-636-4400

Froduct Code: 63991 Page: 2
PRODUCT NAME: CPR (R) 477B-1.8 RIGID SYSTEM

Effective Date: 03/20/88 Date Printed: 94/12/88 M3D: 002363

4., REACTIVITY DATA: (CONTINUED)

boiling point of fluorocarbon can cause dangerous pressure

buildup in closed containers. table under recommended
storage conditions. Store in original, unopened container at
45-85F.

INCOMFATIBILITY: (SPECIFIC HMATERIALZ TO aAVOID) Strong oxidizers,
strong acids, and alkali or alkaline earth metals (copper,
zinc, brass).

HAZARDOUS DECOMFOSITION PRODUCTE: Carbon monoxide, carbon
dioxide, traces of nitrogen oxides, phosgene, and hydrogen
cyanide.

HAZARDOUS FIOLYMERIZATION: Will not ocour.

5. ENVIRONMENTAL AMD DISFOSAL INFORMATION:

ACTION TO TAKE FOR SFILLE: fpillzs =znould be contained *oc pravent
contamination of watarwars., Diks spiii and cover with oil
apzorbent material and swese uyp

DIZFOZAL METHOD: Incinerata or bury in an approved landfill in
accordance with | gtsta, ang fTederal regulations.

A,  =EALTH HAZARD DaTH:
EYE: HMav cauzga 5.,3ht avae irritation and giight corneal injury
SKIMN CONTACT: Prolongea 2xposurs not Likely to cause significant
Sikin irvitation. Recestsd 2xpofur2 may caugse skin irritstion.

SKIN ARSORFTION: A sinale orolonged a22posuvre is not likely to
resuit in the material being aoscrbed through skin in harmful
amounts. The de2rmal LD59 has not been determined.

INGESTION: Single doze oral toxicity iz bplieund to be low.
Single dose oral LDS9 has not been de a2rmined.

TNHALATION: The Fluorocarbon 14 component in thig mixture is
volatile at raom temperature. In man, exposure to concen-
trationg of Fluovracarbon 11 > 2508 ppm may cauze central nervous
system, anesthetic or narcotic effects; at Levels > 590 ppm, it

Mav in reasse sensitivicy o epivenhrine and increase ivregulav
Mpacthests.  Vapors ao2 unliikely from the 0*“0! components al

room temperatures: eievatad temperatures may generata vanaor

-

‘nesd on FPage 37
Ina,uafes a Trademari of

he Dow Chemical Lompany



EYES: Irrigate inmediately with water for at least 5 minutes.
SKIN: Wash off in flowing water or shower.

INGESTION: Induce vomiting if large amounts are ingested.
Consult medical persomel.

INHALATION: Remove to fresh air. If not breathing., give mnouth-
to-nouth resuscitation. If breathing is difficult, give
oxvgen. Call a physician.

NOTE TO PHYSICIAN: Exposure wmay increase “myvocardial
irritabitity." Do not administer sympathomimetic druds unisss
absolutely necessary. No specific antidote. JSupportive cara.
Treatment based on judgment of the physician in vrasponse 0
reactions of the patient.

3. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): ACGIH TLY (ceiling) and OSHA PEL is 1000
pem for ftrichlorofluoromethane.

VENTILATION: Provide general and/or local exhaust ventilation
to control airborne levels below the exposure guidelines.

RESFIRATORY PROTECTION: Atmospheric levels should be mointained
helow the exposure guideline. When regpiratory protection is
required for certain operations, use an approved air-purifying
respirator. For emergency and other conditions where the
exposure guideline may be areatly exceeded, use an approved
pagitive pressure self-contained breathing apparatus.

SKIN PROTECTION: For brief contact, no precautions ather than

TContinued on Faage 4)
(k) Indicates a Trademark of The Dow Chemicai Company

SAFETY DATA SHEET
Dow Chemical U.S.A.» Hidland, MI 48674 Emergency Phone: S5i7-6346-4400
"Product Code: ©3091 Fage
PRODUCT NAME: CPR (R) 477B-1.8 RIGID SYSTEM
Effectlve Date 03/20/88 Date Printed: 04/12/88 MSD: 002343
1”;5577HEALTH ﬂAZARD DATA: (CONTINUED)
levels sufficent to cause irritation.
: SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
_ exposures to the polyol and trichlorofluoromethane components
' are not expected to cause additional significant adverse
effects. Component trichlorofluoromethane did not cause cancer
in Laboratory animals in long-term animal studies. Results of
in vitro (test tube) mutagenicity tests on component trichloro-
fluoromethane were negative. :
7. FIRST AID:



MAT E R IAL S AFETY D ATA SHEZSE

Dow Chem:cal u.s. A * Midland, HI 484674 Emergency Phone 54 7~636-4490

Product Code: 03591 Fage: 4

FPRODUCT NAME: CPR (R} 477B-1.8 RIGID SYSTEM

Effective Date: 03/20/88 Date Frinted: 04/12;

8. HANDLING PRECAUTIONS: (CONTINUED)

/88 MSD: 002363

clean body-covering clothing should be needed. When prolonged
or frequently repeated contact could occur, use protective

clothing impervious to this material.
items such as gloves, boots, apron or
on operation.
EYE FPROTECTION: Use chemical goggles.
@, ADDITIONAL INFORMATION:

REGULATORY REQUIREMENTS:

Seiection of specific
fuil-body suit will depend

SaRa HAZARD CATEGORY: This product has been reviewed
according to the EFA ‘'‘Hazard Categories' promulgated under

Sections 311 and 312 of the Suparfund

Amendment and

Reauthorization Act of 1988 (fARA Title III) and is
concidered, under applicable definitions, *c meat the

following categories:

A immediate health hazard
A delaved health hazard

AN
in originatl, unopened containers art
si*h dry, inert atmosphere. Cautiousi
avior to fully opening container.

33 not store or handle this material

g —

FPECTAL PRECAUTIONS TO BE TAKEN IN HANDLING 4MD STORAGE: CStore

F. Replace outage

v vent prassura buildup

in alkaii or alkaline

2arth metals or metals of construction, and in particucar,

capper and zinc, as well asz
“IDf STATUS: Revised Section 2.

{7y Indicates a Trademark of The Dow Chemical
; Tnfoarmalion Herain Is Given In Good Faith,

HEREE

the alloy braszs.

Company
But No Warranty,

Express O Implied, Is Made. Consult The Dow Chemicai Company

Tay Fdrthay Information.



i DOW CHEMICAL U.S.A.

1975

| __Predicting the Flux of Organics Across the Air Water Interface |_15
..(Note: This Report contaims information on Ethanamine, N,N-Diethyl-, l:ﬁgﬁi_

REPORT

CAS No. 121-44-8)
XUPRON!

|

This )
report and mainly:

/7]
DESCRIPTIVE SUMMARY {include in this spece references to data boeks, and to ecrlier related
WITH CONCLUSIONS: veports, patents aond pubiications.)

Two methods have appearéd in the literature recently for measuring
the flux of organics from water to air (l1,2). The predictive
ability of these two methods was compared with some :actual

laboratory data. The analysis indicates that the method oi

Liss and Slater(2) is superior and can be used with a fair degree
of confidence in making these kinds of estimations. The experi-

mental data that is reguired is a knowledge of the vapor pressure

and water solubility.
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INTRODUCTION

£

There are many times when a knowledge of the flux of an
organic chemical between air and water is valuable. For example,
in estimating the movement of halocarbons in the biosphere it is
necessary to know the rate at which thé material moves between
the atmosphere and the hydrosphere(B)Q In a different situation
such as the spill of a chemical intéya river, a knowledge of the
rate of evaporation is fundamental in estimating the resulting
concentration of the chemical as it moves downstream(4). Another
example, discussed by Moyer(5) is the loss of organics from a
tertiary treatment plant which is dependant on both degradation

and evaporation mechanisms.

Two techniques for calculating this rate have recently
appeared in the literature(l,2) and for convenience they will
be identified in this report as A and B. It is the purpose
of this report to compare these methods with some laboratory
data.

METHOD A (MACXAY AND WOQLRQFF) REP. 1

L s e oy

This met}od has been adeguatzly discussed both in the
original article and in a report by Moyer(5). The resulting
equation for expressing the rate constant is shown in egquation 1.

6
_|E P._ M. 10 -1
k -[C—.—ig_élP }hr (1)
is w
where G = grams cf water containing the chemical
E = grams of water evaporating/hour
Pis = vapor pressure of pure material
Pw = vapor pressure of water
C/ = maximum solubility of organic (ppm)
M,"° = molecular weight of organic
i .
k = rate constunt for evaporation




HETBOD B (LISS AND SLAIER) REF 2

N rhis mnthod was originally developed to measure the flux
%;:cf various ~gases across the air-sea interface. It essentially
~“ecalculates the rate constant for the movement of a gas in either
'f¥dir¢cticn across this interface and is based on the assumption
' that the exchanging gas obey's Henry's law (this assumption is
also true for Method A). Two equations (2 and 3) resulted from
“this derivation and are shown below.

K(Liquid) =g Roip— | (2)

g % -

K(air)  =fgfagg- (3)
9

where K's are in units of (distance/time)
H is Henry's constant
(conc in gas phase)/(conc in liquid)

kg and kl are exchange constants

The two exchange constants were estimated from field data
taken in the ocean by Schooley(6). These had a mean value of
3000 em hr™* for k 4 (B;0) and 20 cm h” "l for k,(CO,). In order
to apply these constants to other materials, they should be
multiplied by the ratio of the square roots of the molecular

weightiy of Hzo and Co2 with the gas in question.

The other parameter that needs to be evaluated is a number
for Henry's constant. For slightly soluble materials the
following relation holds in water.

p= é‘ P | (4)

partial pressure of the organic
vapor pressure of pure organic
weight fraction of organic in water
solubility of organic in water
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(5)

i
weight of chemical _ P
weight of air Pt
where Pt = partial pressure of air
M~ = molecular weight of organic
_M.a = molecular weight of air ~29
Substituting the expression for b from (4) into (5)
yields (6).
. X M . .
(gms/cc)air = ¥~ 7Y 35 density of air (6)
s 't
= {gms/cclair _ P M density of air
, or H (gms/cc)water ~ P. 29 % (7)
Again, substituting this expression for p into (5)

J!F!

g

L

For soluble materials: p = X ﬁazo Pv

t s
yields (8)

- M
(gms/cc)air = Eﬁlggggzi (8)

which on rearranging gives (9).

(cms/cc)air _ 18 Pv density of air

H =

{(gms/cc)water 29 P (9)

Using these sets of eguations Henry's constant was evaluated
for several materials and compared with values reported in the
literature. This comparison is shown in Table I and indicates
that a reasonable estimate can be made with this procedure. To
a first approximation these equations are obeyed provided the
mole fraction of the solute is less than 0.02(8).

TEST DATA

The "Pollutional Evaluation of Compounds" edited by
H. Alexander of Environmental Science(9) formed the basic data
set by which these two methods could be evaluated. Essentially,
the volatility measurements were made by gently aerating a liter



 COMPARISON OF CALCULATED VS

. EXPERIMENTAL VALUE FOR HENRY'S CONSTANT

B Henry's constant
Chemical EEEEE%’ Calculated

Msthylrchloridc 0;30 0.36
Methylene chloride 0.12 0.13
Chloroform 0.12 0.12
Carbon tetrachloride 0.91 1.08% 0.99
Ethylene dichloride 0.04 0.04
1,1,1-Trichlorcethane 1.41 1.51
Vinyl chloride S0z, 16¥Y
Trichloroethylene 0.36

Perchloroethylene

Fluorotrichloromethane

\$ﬁ11 values except as indicated from Reference 7 were taken.
\3ﬁgference 2
\;ﬁhis value appears to be in error.

\9§he solubility data for vinyl chloride is questionable.
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of solutiqn containing 100 ppm of the organic and noting the
change in chemical oxygen demand after four hours. The data

on a number of compounds were collected in the report by Moyer(S).
In order to compare the theoretical calculation with the experi-
mental rate a selection of the data was made based on the
focllowing criteria: ’

1. Experimental data which had 0 or 100% removal in four hours
was eliminated. This was:done since determining a rate
constant would not be very meaningful on this set.

2. Compounds whose solubility was less than 100 ppm were also
-deleted from the test set. This was necessary since the
experiments of Alexander used 100 por as the initial concen-
tration regardless of solubility.

3. Compounds where the vapor pressure or solubility were ques-
tionable were also eliminated from consideration.

the data set from 83 to

This screeuing operation resfuced
12. The chemicals along with the key chemical and physical

properties are shown in Table II.

DETERMINATICN CF RATE CONSTANTS AND

STATISTICAL EVALUATICON COF THE RESULTS

Experimentally derived rate constant - The result in Alexander's

report(9) is reportad as % loss in four hours. For purposes of
this calculation it was assumed that the rate of evaporation
followed a simple first order reaction. With this assumption
and knowing that the depth of the aeration cylinder was 15.5
inches a value for the rate constant in ft/hour was determined
for each of the chemicals in Table II by using equation 10.

k = -]'-(ﬂ.n S 13.5 (10)

(Co - loss in 4 hours) 12

The results of this calculation are shown in Table III.




PPN 4

KEY CHEMICAL AND PHYSICAL PROPERTIES OF THE
DATA SET USED IN THIS STUDY

i
1]

Vap. Press. Solubility

8

No. Chemical - Mol. Wt. mm H Ppm
1 1-Br,3-NO; Benzene 170 0.07 10,000
| 2 75-3:.1épropanol 139 0.1 170,000
3 Methyl bromide 95 1400 13,000
'~ 4 Acetylene tetrabromide 344 o 0.3 650
S Ethyl bromide 109 460 900
6 Ethylene dibromide 188 11.6 4,300
. 7 Epichlorohydrin  92.5 17.3 65,800
8 1,1,1-Trichloroethane 133.4 130.6 1,300
9 Triethylamine 101 7.0 73,000
10 l4-t-butyi acetophenone 176 - 0.01 750
11 4-t=-butyl phenol .150 ’ 0.046 1,000
1Z Nitrobenzene :123 0.27 2,000

-

\;ﬁhese measurements were made at 25°C.
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TABLE III

THE EXPERIMENTAL VALUE OF THE CHEMICALS LISTED IN TABLE II
*
Chemical
1l

COMPARISON OF THECRETICALLY DERIVED RATE CONSTANTS WITH
Experimental
$ loss

Theoretical
k (££/hour) A(ft/hr) B(ft/hr)
20 0.072 9.7 x 10°4 .022

4 0.02 6.6 x 107> 1.6 x 1074
90 0.74 8.34 0.445
25 0.092 .129 0.110
86 0.63 45.4 0.442
: 80 0.519 0.413 0.236
2 0.019
10.93
"0.0078
: . 0.0019
0.005 -
A 0.0135 |
*Numbers refer to chemicals listed in Table II.
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~ Theoretical calculation )

N 1) Method A - The experimental values for E and G in
equation 1 are 0.27 gms/hour and 1000 gms respectively. Again,

using 15.5" for the depth the expression in equation 11 can be
_used to evaluate the rate constant.

,77 6 X )
- [0.27 x 105 x 15.5] [Pis-!‘-i] 1
- 18 x 1000 x 12 Cis Py, ‘ (11)

The results of this calculation are listed in Table III under
Method A.

ii) Method B - Henry's constant is evaluated with equation
7 using a value of 0.001205 gms/cc for the density of air. By
substituting this calculated value of H into equations 2 and 3
an estimation of the rate constant for both directions, namely °
air to water and water tc air, may be made. For this calcula-
tion only the rate constant for water to air will be evaluated.
This again is corrected for depth and the results are shown in
Table III under Method B. .

sfatistics

. The experimental rate constant (ke) was treated as the
dependant variahle and regressed against the indepandant
variable A or B. The results of these calculations are shocwn
in the regression equations (12-14) along with the relevant
statistics

ke = 0,011 A + 0.178 (12)
Standard error = 0.22
% variation explained 33.3

k_ = 1.21 B + 0.039 : (13)
Standard error = 0.15
% variation explained 69.5




-

Equation 13 or Metnod B is Dy Ifar the best aescription oi
the experimental data. Examination ¢f the residual table (the
amount by which the estimated ke deviates from the experimental
ke) indicated one chemical that could be considered an outlier.
This was 4-t-butyl acetophenope which had a much higher actual
rate of evaporation than could be explained by equation 13.
This would indicate one of two things: i) there is something
wrong with either the reported solubility and vapor pressure
or the experimentally reported iusss. 1ii) there is something
wrong with the model. Until we have more data there is no way
of making a decisicn con which alternative is right. 1In the
meantime this chemical was eliminated from the data set and the
regression analysis repeated yielding equation i4. This is
plotted in Figure 1.

ke = 1.37 B + 0.03 (14)
Standard erzor = 0.08%
% variation explained 85.7

Performing the regression on this data using A as the independant
variable dié not sigrnificantly improve the statistics fron
eguaticn 12. The % variation explainéd went from 33% to 59%.

Before using ecguation 13 for prediciing laboratory ratse

conscants 2 measure of the variation to be expected in individu

[\

ot

i

Y

[
P

predictions must be cdatermined. These ranges were calcul

w3 ralran FvrAam N
S CaASn IV wx

Smith(1l0).

1. The standard error for the predicted mean value of ke for a

given B is given by equation 15.

= 2 )4
| X, - X0
est s.e. (T) = s<=+ 57% x];—"'— =2 (15)

where ¥, is the predicted mean value for the rate constanc
evaluatéd at point k

standard error of estimate for the regression

s=

n = number of data points used to establish the equation
¥, = theoretical rate constant at point k

X = average value of X's
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2. The standard error for a predicted value of an individual
observation will have a broader. range and is given by
equation 16.

-2 ],
~ 1l ( = X)
Y, + 2.68 [1 + 2+ ﬂ%‘;ﬁj.z] (16)

!
where 2.68 is the 95% confidence value for the t statistic
with 11 degrees of freedom. ‘

These estimates were evaluated for the regression line and are
shown in Figure 2.

In order to test the predictive capability of eguation 14
it was necessary to go back to the data assembled by Moyer(5).
This time the criteria used to make the selection ware:

1. Solubility of 100 ppm or greater were still eliminated from
further consideration.

2. A loss of 0 ¢r 100% in four hours was-included.

This last criteria necessitated placing a maximum and a minimum
value cn the theocretical rate constant. 1In other words if the
caleniatad rz=s constant wags eaual fo or greater than 0.33 than

s
2T L2 =T =il W - —ad

100% loss in four hours could be expected. If the rate ccnstant
was egual to or less than 0.17, then:0%_loss-in<four hours -could

be expected.

The selected chemicals along with the calculations are
shown in Table IV. For the most part there is fairly good

agreement between experimental and calculated result.

DISCUSSION

The method of Liss and Slater(2) ‘does ‘a "good.job of predicting
rate of evaporation in laboratory experiments. The slope in
equation 13 represents the difference in the laboratory conditicns
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SET OF CHEMICALS TO TEST PREDICTABILITY OF EQUATION

Chemical
1. Bromobenzene
2. Acrolein
3. Chloroform
4. 1,2-Dichloroethane
5. Trichloroethylene
6. 4-t-butylcatechol
7. 4-Chlorophenol

8. 2,4-Dichlorophencl

10. ao-Methylstvrene:

11. Styrene

-13-

TABLE IV

Mol. Wt.

159
56
119.5
99
131.4
166
129
163

_ Sol.

V.P.
—megzﬁredsa€?§g°c
446 4.1
215,000 56.1
7,100 242265
865 2rT10s
300 222800
2,000 0.0028
32,400 0.09
4,000 0.36
11790 95.2
560 3.13
320 6212

13

$ Loss % Loss

Exp. Est.
100 94
0 0
100 90
100 93
100 90
0 0
0 0
0 0
100 100
100 89
100 90




7¢zod_ta tho;ficld data whare Schooley(s) evaluated the
" exchange constants. If conditions in both places had been
"7~1d.ntical. the slopc would be 1 with an intercept of 0.

A di-tinct advantage of the Liss and Slater(2) technique

ia that it generates rate constants for the flux of a chemical
in both directions across the air water interface. If this
“estimation continues to be validated through experimental
5rnsu;ts, it will provide a convenient method for determining
these types of rate constants.
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