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SECONDARY NOTI FI CATI ON OF
NONANO C ACI D, POTASSI UM SALT

| NTRODUCTI ON

This report represents the revised assessnent for nonanoi c acid, potassiumsalt
when introduced in quantities >y1lytonne/year

Assessnment of nonanoic acid, potassiumsalt was carried out under the Industria
Chemicals (Notification and Assessnent) Act, 1989 (the Act) and the Summary
Report of that assessnent was published in the Chemi cal Gazette No. C 9 dated 7
Sept enber 1993.

In the initial notification the inmport volume was estimated to be | ess than one
tonne/year for the first five years. Under the Act, data on toxicol ogy and
ecotoxi col gy testing were not required. However, sonme literature data in these
areas were included in the 27 July, 1993 report.
Kodak Australasia Pty Ltd notified the Director that the quantity of nonanoic
acid, potassiumsalt inported into Australia will exceed 1000 kg per year by 1
Oct ober, 1993.
As a result the Director published a notice in the Chemi cal Gazette No. Cyl0
dated 5 Cctober, 1993, requiring the secondary notification of nonanoic acid,
potassium salt from Kodak Australasia Pty Ltd. This notice stipulated that the
following additional toxicity data were required to undertake further assessnent
of the notified chenical

Acute toxicity

Oral route LD50 or Limt Test
Dermal route LD50 or Limt Test

Skin irritation
Eye irritation
Skin sensitization
Repeat ed dose toxicity (14 or 28 days)
Cenetic toxicity
Cene nutation assay
Chr onpsonal danmage in nmamalian cells

1. APPLI CANT

Kodak Australasia Pty Ltd, 173 Elizabeth Street, Coburg, Victoria, 3058

2. | DENTI TY OF THE CHEM CAL



Chem cal nane:

Cheni cal Abstracts Service
(CAS) Registry No.:

O her nanes:

Trade nanes:
Mol ecul ar fornmul a:
Structural fornula:

Mol ecul ar wei ght:

Met hod of detection and determ nation

Spectral data:
1560 and 2940 cm 1

(nonanoi c aci d.

Nonanoi ¢ aci d, potassium salt

23282-34-0

Pot assi um nonanoat e
Pel argoni ¢ aci d, potassium salt

None
COH182. K
CH3- (CH2) 7- COK
197. 34
Infra-red spectroscopy
1430, 1450,

sodium salt) major IR peaks at

3. PHYSI CAL AND CHEM CAL PROPERTI ES

Appear ance at 200C and 101. 3 kPa:

Mel ting Point:

Density:
(2)

Vapour Pressure:
to be vol atile.

Water Solubility:

forns conpl ex sol utions that
wel |l as ionic and neutral

Not avail abl e.

Sat uration point
18 g/ 100 nmL at 90@8C has been reported for the sodium salt
may contain free ionic and neutra
m cel | es.

Clear liquid when dissolved in solution

2508C (nonanoi c acid sodiumsalt) (1)

1170 kg/ m8 at 25¢gC (octanoic acid, potassiumsalt)

Fatty acid salts would not be expected

not determ ned. An aqueous sol ution of
(3). The sodium salt
nol ecul es as

Simlarly, nonanoic acid, potassiumsalt

woul d be expected to be essentially mscible with water

Hydrol ytic Stability:

Partition Co-efficient
(n-octanol /water) |og Po/w

Adsor pti on/ Desor pti on:

Di ssoci ati on Const ant:

Dat a not avail abl e.

Neutralisation to
the stable free acid woul d be
expected at | ow pH

Not available. This is not
rel evant for conpounds which
di ssociate in solution. Salts
of aliphatic carboxylic acids
are not expected to be
i pophilic. The n-butano
coefficient remains below 1 for
a 0.1 Msolution of octanoic
acid, potassiumsalt (4).

Not avail abl e

Not avail able. Solutions expected to be al kali ne.

The pH of a 0.1 M aqueous solution of sodium acetate at 25¢C is 8.9.



Fl ash Poi nt: Not avail abl e

Flanmability Limts: Not avail abl e
Deconposi ti on Tenper at ure: Not avail abl e
Aut oi gni ti on Tenperature: Not avail abl e
Expl osi ve Properties: Not avail abl e
Reactivity/Stability: Not avail abl e
Particle size distribution: Not avail abl e
(The chemical will be inported as an aqueous
sol ution.)
4. PURI TY OF THE CHEM CAL
Degree of purity: Approxi mately 94%

Toxi ¢ or hazardous inpurity/inpurities: None

Non- hazardous impurity/inpurities: (> 1% by wei ght)

Chemi cal nane: Cctanoi ¢ acid, potassiumsalt
CAS No. : 764-71-6

Wi ght percent age: 4%

Chemi cal nane: Decanoi ¢ aci d, potassium salt
CAS No. : 13040-18-1

Wei ght per cent age: 2%

Addi ti ves/ Adj uvant s: None



5. | NDUSTRI AL USE

Nonanoi ¢ acid, potassiumsalt will be inported as a component of the aqueous
devel oper solution, MX-1587-1, which will be used in aqueous lithographic plate
processing in the printing industry.

It is estimated that approximately 2.5 tonnes of nonanoic acid potassium salt
will be inmported in 1994 and this will increase to 3.5 tonnes in 1996.

6. OCCUPATI ONAL EXPOSURE

The aqueous devel oper sol ution, MX-1587-1, containing nonanoic acid, potassium
salt will be transported and stored in polyethylene drums (5 US Gallons).

The notified chemical in the devel oper solution will be distributed by Kodak to
about 150 conmercial printing establishnments in Australia. At each
establ i shnent 1-2 people will be involved in manual handling of the devel oper
solution. The devel oper solution will be either poured or punped directly into
the Automatic Plate Processor hol di ng tanks.

Al nost all of the lithographic plate processing in Australia is conducted in a
cl osed systemusing a 3-bath autonmated pl ate processor consisting of the
foll owi ng three phases:

1. devel opnent (cl osed | oop recircul ation)

2. wat er wash (either closed |oop or flush-to-sewer); and
3. "gumm ng" (closed | oop recirculation).

7. PUBLI C EXPOSURE

Nonanoi ¢ acid, potassiumsalt contained in the |ithographic plate devel oper, MX-
1587-1 will only be supplied to comercial printing establishments and will not
be available to the public. Although no information on the binding of the
notified chemical to the final printed product has been provided, transfer of
the notified chenmical to the printed product, and therefore public exposure, is
expected to be negligible. The potential for public exposure as a result of

di sposal to sewer is expected to be | ow

8. ENVI RONVENTAL EXPOSURE
Rel ease
The principal route of environmental exposure will be through di sposal of

diluted and spent solutions to sewer. Each n2 of plate processed requires the
addi tion of 50ymL of MX-1587A1 (3.5yg notified substance) to the devel opnent
tank. Autonmatic processors operate at up to 2ym per mnute (plates are approx
1ymwide) with cycle times around 3.5ymi nutes and water consumption 7A8yL per
mnute. At the maxi mum processi ng speed of 2ym per minute, the concentration of
noti fi ed substance | eaving the processor would be 7yg in 7yL, or 1000yppm The
material safety data sheet indicates that spills will also be flushed to sewer
with [arge anpbunts of water. Neutralisation will convert the notified substance
to the free acid, which is listed on AICS

Fate



Bi odegradability testing is not required for small volune notifications.
However, fatty acids and their salts are recogni sed as being easily

bi odegradabl e (5). Biodegradation occurs enzymatically, wth betaloxidation by
i pases | eading to cl eavage of the hydrocarbon chain. |In standard dilute
sewage, nonanoic acid has a 5yd BOD of 0.59, approximately 20% of theoretica
(6). This indicates that partial degradation should occur during sewage
treatment, and that residues should not persist in the environnent.

Rermoval of soaps from sewage treatnent works and aquatic environments al so
occurs through precipitation as the insoluble calciumand magnesi um sal ts.

9. EVALUATI ON OF TOXI COLOG CAL DATA

No toxicity data on nonanoic acid, potassiumsalt were subnitted. However, sone
toxicity data was available for the parent acid, nonanoic acid. Further data
were on the toxicity of other longchain aliphatic carboxylic acids and their
salts.

9.1 Acute Toxicity

Tabl e 1: Sunmmary of the acute toxicity of nonanoic acid.

Test Rout e Speci es Qut cone Ref .
Acute toxicity O al Rat LD50 > 3200 ng/ kg (7)

(undiluted material)



Acute toxicity O al Rat LD50 > 9,040 ny/ kg (8)
(undiluted material)

Acute toxicity | P* Rat LDLo = 3200 nmg/ kg (7)
(undiluted material)
Acute toxicity | V+ Mouse LD50 = 224 ng/ kg (9)
(undiluted material)
Acute toxicity O al Mouse LD50 >3200 ng/ kg (7)
(10%in corn oil)
Acute toxicity | P* Mouse LDLo = 1600 ng/ kg (7)
(10%in corn oil)
Acute toxicity Der mal Rabbi t LD50 >5000 ng/ kg (9)
Acute toxicity Der mal Rabbi t LD50 >9, 040 nmg/ kg (8)
Acute toxicity I nhal ati on Rat 460 ng/ nB < LC50

< 3800 ny/ nB (10)
Skin irritation Der mal Rabbi t Severe irritant (11)
Skin irritation Der mal Gui nea pig Severe irritant (9)
Ski n corrosion Der mal Rabbi t Corrosive (12)

I P = Intraperitonea

+ 1V I nt ravenous

9.1 Acute Toxicity

There were no deat hs when nonanoic acid was administered orally to rats at a

dose of 3,200 ng/kg (7) or 9,040 ng/kg (8). However 4/5 deaths occurred with
oral dosing of male rats at 19,400yng/ kg and gross exam nation of these rats

during necropsy showed indications of gastrointestinal irritation (8).

Deaths in rats also occurred when dosed intraperitoneally w th nonanoic acid at
3,200 ng/ kg (7).

Nonanoi ¢ acid administered to mce by the intravenous route had an LD50 of 224
ny/ kg (9). A 10% sol ution of nonanoic acid in corn oil failed to kill mice at
dose of 3,200 ng/ kg when given orally, but caused death at a dose of 1,600 ng/kg
by the intraperitoneal route. Synptons in mice included | aboured respiration
and roughi ng of the coat, death was observed as long as 4 days after dosing (7).

The dermal LD50 for nonanoic acid in rabbits has been reported to be

>y5, 000yng/ kg (9) and >y9,040 ng/ kg with 24-hour exposure (8). Rabbit skin when
treated with nonanoic acid at 9,040 ng/kg for 24 hours showed nmild to noderate
eryt hema and oedema which dinmnished in severity during the second week
followi ng treatnment and marked desquanati on was observed during the second week
(8). In the sane study, majority of the rabbits treated at 4,190 or 9, 040ynyg/ kg
showed cori aceousness and fissuring of the skin.

In an acute inhalation study (10) no lethal effects were noted in rats exposed
for 4 hours to an aerosol of 460 ng/n8 of nonanoic acid. However, at
concentrations of 3,800 ng/nB, 8/ 10 deaths were observed and gross exam nation
at necropsy showed indications of pulnmonary irritation.



These data show that nonanoic acid has |ow acute toxicity by the intravenous,
i ntraperitoneal, oral or dermal routes. Therefore, the potassiumsalt would
al so be expected to have | ow acute toxicity.

9.2 Skin Irritation

Solutions of 0.5 Mor 1.0 Mnonanoic acid in propanol caused skin irritation in
25 human vol unteers when applied under occlusive patches (9). Simlarly, 20%
nonanoi ¢ acid solution in propanol produced skin reactions in 94% of the 116
heal thy mal e vol unteers who were patch tested. The |esions consisted of mainly
erythema at 48 hours and pignentation at 96 hours (13).

Nonanoi c acid, left in contact with the skin for 24 hours, was found to be a
noderate skin irritant in rabbits treated at 500yng/ kg (9). |In another study,
undi | ut ed nonanoi ¢ acid (500yng/kg) was applied to intact and abraded rabbit
skin for 24 hours (11) and found to cause severe erythema and noderate to severe
oedenma of both intact and abraded skin which was evident at 72 hours after
renoval of the dressing. The same chemical in an undiluted form produced severe
skin irritation in guinea pigs when applied to the skin (9).

A skin corrosion test was perforned in rabbits with nonanoic acid applied to the
skin for 4 hours (12). Mcroscopic exam nation of the treated skin 35 days
after application revealed irreversible damage to the basal layer of the skin in
all rabbits tested and the chenical was classified as a corrosive substance.

Based on these data it could be concluded that nonanoic acid is a severe skin
irritant and causes skin corrosion. However, these effects are likely to be due
to the acidity of nonanoic acid and may not apply to its potassiumsalt which
woul d have slightly al kaline properties.

9.3 Eye Irritation

Severe irritation was produced by the application of 91 ng of nonanoic acid to
the rabbit eye (9). Undiluted nonanoic acid (0.1 nL) was instilled into one eye
of each of three albino rabbits and the eyes were examined at 1, 24, 48, and 72
hours, and again at 7 days after treatnent (8). Mdderate erythemn, oedena and
di scharge were observed in addition to corneal opacity were observed in al
aninmals up to 7 days after treatnent, although the severity had subsi ded
slightly by the seventh day. Iritis was also observed in two of these rabbits.
I n anot her study, nonanoic acid (0.1 nlL) caused severe erythema, slight to
noder ate oedena and slight to severe discharge and slight to noderate cornea
opacity in 3/3 albino rabbits at 24 hours after treatnent. Only slight cornea
opacity in 1/3 rabbits was observed 14 days after treatnent. The effect of
rinsing was al so studied and found to be slightly palliative.

These data show that nonanoic acid is a severe eye irritant.

9.4 Respiratory Irritation

Rat s exposed to atnospheric concentrations of 840 ng/nB8 (125yppn) for a period
of 6 hours showed no synptons of toxicity. However, in another study, test

ani mal s (species not specified) were subjected to an atnospheric concentration
of 3.75 mg/L (1150 ppm for a period of 6 hours. Cinical signs were nasa

di scharge, blinking, and | aboured breathing (7).

I nhal ation exposure indicated nonanoic acid to be a respiratory irritant.

9.5 Skin Sensitisation



No sensitisation reactions were observed in 25 human vol unteers after patch
testing with 12% nonanoic acid solution in petroleumether (9).

9.6 Mutagenicity

The potential of octanoic (C8), decanoic (Cl0), lauric (Cl2) and tetradecanoic
(Cl14) acids, which differ fromoctanoic acid only in chain length, to cause gene
mut ati ons was investigated in the Sal nonella typhimriumreverse nutation assay
usi ng strains TA97, TA98, TA100, TA1535, and TA1537 and a prei ncubati on protoco
(14). These conpounds were negative both in the presence or absence of

net abol i ¢ activation.

9.7 Mechani sti c Studies
9.7.1 Skin Irritation

The effects of a series of sodiumsalts of aliphatic carboxylic acids (C8, C10,
Cl2, Cl4 and C16) on DNA synthesis in guinea-pig kidney fibroblasts, the rel ease
of histamine fromisolated rat peritoneal mast cells and the rel ease of

cytopl asmic proteins from guinea-pig kidney fibroblasts have been studied as a
nodel for the irritant effects of such conpounds (15). The Cl12 conpound was the
nost potent in the series in inhibiting DNA synthesis (0.1 mM and i nducing
histanine (0.4 mV) and protein (7.1 m\V) release. The order of potency was Cl2 >
Cl4 > Cl6 > Cl10 > (8.

9.7.2 Inhibition of Transport Across Menbranes

Cctanoic acid, sodiumsalt at 5 mmol/kg admi nistered intravenously to rhesus
nmonkeys i nduced a 20-m nute coma with myoclonia foll owed by conpl ete nuscul ar
atony and di sappearance of ocul ar novenents (16). At the sane dose, a clinica
and el ectroencephal ographi c syndrone resenbling hepatic encephal opat hy was
observed in 5 rhesus nonkeys (17).

Cctanoic acid, sodiumsalt at a concentration of 0.2 Mwas adm nistered to
rabbits by slow intravenous infusion over 4 hours. Significant inhibition of
regi onal Na/K-ATPase activity was detected in the cortex, thalanus,
hypot hal amus, pons and nedul |l a (18).

Cctanoic acid, sodiumsalt at a concentration of 4.4 mvol nodified the
intracellular action potential in isolated rabbit atriumand papillary nuscle.
The rate of depolarisation and tinme of repolarisation were markedly decreased,
whil e there was no change in the resting menbrane potential. The anplitude of
the action potential and reverse potential showed noderate decreases (19).

In another study, a series of sodiumsalts of aliphatic carboxylic acids (C3,
C4, C5, C6 and C8) were tested for their effects on sodiumtransport by the toad
bl adder. Low concentrations (0.1 - 1.0 mmol) stinulated sodiumtransport, while
hi gher concentrations (5 - 20 nmol) reversely inhibited sodiumtransport (20).

Cctanoic acid, sodiumsalt at a concentration of 0.37 aml decreased the
i ncorporation of L-leucine into normal rat liver slices and hepatoma cells by
approxi mately 75% (21).

Overall, these data indicate that octanoic acid sodiumsalt may be interfering
with transport across the cell nenbrane.

9.7.3 Platelet Aggregation
I ntravenous admini stration of octanoic acid, sodiumsalt to rabbits (dose not

specified) resulted in a pronounced, although transient, inhibition of platelet
adhesi veness. A single oral dose had no effect on platel et adhesiveness, while



repeated oral dosing (up to 3 weeks) resulted in progressive and significant
decrease in platel et adhesiveness (22).

9.8 Overal |l Assessnent of Toxicol ogi cal Data

No toxicity data on nonanoic acid potassiumsalt were submtted. The toxicity
profile of the notified chenical would be expected to be simlar to that of
closely rel ated compounds. Sone toxicity data on nonanoic acid, the parent
conpound, were submitted and additional data on octanoic acid, sodiumsalt were
available in the literature. The secondary notification contained further
toxicity data on nonanoic acid.

Nonanoi ¢ acid has |ow acute toxicity via the oral and dermal routes. The LD50
val ues for nonanoic acid, admnistered by the intravenous or intraperitonea
route also indicate that this substance has a relatively | ow acute toxicity. An
i nhal ation toxicity study showed nonanoic acid to have |ow to noderate acute

i nhalation toxicity in the rat.

Nonanoi ¢ acid was shown to be a primary skin irritant in both humans and

animals. It was found to cause severe skin irritation in rabbits and gui nea
pi gs, and be corrosive to rabbit skin. Severe eye irritation in rabbits was
al so observed with nonanoic acid. In addition, this substance was found to

cause respiratory irritation. There was no evidence of skin sensitisation with
nonanoi ¢ acid i n human patch testing.

Several aliphatic carboxylic acids (C8, Cl0, Cl2 and Cl4) were found to be
negative in the Sal nonella typhinuriumreverse nutation assay.

A honol ogous series of sodiumsalts of aliphatic carboxylic acids (C8, Cl10, Cl2,
Cl4 and C16) were found to inhibit DNA synthesis and cause the rel ease of
protein fromfibroblasts. These conpounds al so induced histam ne rel ease from
mast cells.

Several studies on octanoic acid, sodiumsalt indicated that it had the
potential to interfere with transport across the cell nenbrane.

Cctanoi ¢ acid, sodiumsalt was shown to inhibit platelet adhesiveness in vivo.

10. ASSESSMVENT OF ENVI RONMENTAL EFFECTS

The aquatic toxicity of nonanoic acid potassiumsalt nay be estinated by
conmparison with the free acid and its sodiumsalt, for which quantitative
structure activity relationshi ps have been devel oped (23).

Fatty acid sodiumsalts were found to be I ess toxic than the parent acids, and
toxicities of both increased with chain length (between 6 and 12 carbons). This
behavi our is typical of a nonAspecific aquatic toxicant, with toxicity dependent
on the partitioning between water and fish. Good correlation was obt ai ned
between the log LC50 to red killifish and the estimated | ogyCMC (critica

nm cell e concentration) for sodiumcaprylate, caprate and laurate (8, 10 and 12
car bons).

Critical concentrations of surfactants depend al nost entirely on their
hydr ophobi ¢ potion. For honol ogous fatty acid salts, the critical mcelle
concentration (CMC) nay be readily estimated fromthe equation

log CMC = A - 0.3n

where n is the nunber of carbon atoms and Ais equal to 1.85 for sodium (23) and
1.70 for potassium (24). This equation can be used to predict that the LC50 of



nonanoi ¢ acid, potassiumsalt to red killifish should be approxi mately 100yny. L-
1

Toxicity to algae may be estimted by conparison with data for soaps in general
For exanple, a range of 180A320yng.L-1 has been reported for Chlorella vulgaris
(4). Nonanoic acid, potassiumsalt would therefore not be expected to be
significantly toxic to al gae.

11. ASSESSVENT OF ENVI RONMENTAL HAZARD

For 150 custoners, the estimated inport volune corresponds to around 5ykg per
customer per year, or a daily use per establishment of 20yg, assumi ng each
processor operates for 250yd per year. |In a hypothetical worst case situation
of 10 such custoners discharging to a rural sewage treatnent works with a daily
flow of 5yM., the concentration of notified substance in the effluent would be
reduced to 40yppb sinply by dilution, and further by any degradation or sorption
t hat occurs.

The above clearly represents the average situation, as the estimted daily use
woul d be consuned in about 10ymi nutes by the typical automatic processor

operating at 2ymper mnute. It is likely that use at individual establishnents
will fluctuate and be significantly higher on particul ar days. As noted above,
processor effluent will contain up to 1000yppm of the notified substance.

However, the photographic industry's code of practice (25) requires that
effluent be directed to bal ancing tanks with a mini numdetention tine of 1yhour
in order to dilute processor effluent before it enters sewers.

In view of the |low aquatic toxicity predicted for nonanoic acid potassium salt
and | ack of bioaccunulation potential, the environnental hazard associated with
the proposed |ithographi c use woul d appear negligible.

12. ASSESSVENT OF PUBLI C AND OCCUPATI ONAL HEALTH AND SAFETY
EFFECTS

No toxicity data were provided for nonanoic acid potassiumsalt. However, the
notified chem cal would be expected to have a similar toxicity profile to
nonanoi ¢ acid and salts of aliphatic carboxylic acids of simlar chain |ength.
Nonanoi ¢ acid, potassiumsalt would be expected to have | ow oral and dernma
acute toxicity, be a primary skin and eye irritant, able to interfere with
transport across the cell nenbrane, and reduce platel et adhesiveness. Thus,
oral exposure and eye and skin contact with the notified chemni cal should be
avoi ded.

The use pattern indicates that occupational and public exposure to nonanoic
acid, potassiumsalt will be mininal under nornmal use conditions. Therefore,
the notified chem cal would be expected to be of |ow hazard to human heal t h.

13. RECOMVENDATI ONS
To m ni m se occupati onal exposure (and public/environmental if recommendations

have been nade by these agencies) to nonanoic acid, potassiumsalt the follow ng
gui del i nes and precautions shoul d be observed:



. I f engineering controls are insufficient to reduce exposure to a safe
| evel, the follow ng personal protection equipnent should be worn, as the
notified chemical is a severe eye and noderate skin irritant:
face shield (AS 1336 and AS 1337) (26, 27);
i mpervi ous gl oves (AS 2161) (28);
protective clothing (AS 3765.1, AS 3765.2) (29, 30);
good work practices should be inplenented to avoid spillages or splashings
and in the case of handling nonanoic acid, potassiumsalt and the fornmation of a

m st ;

. Any spillages should be pronptly cleaned up and di sposed according to
| ocal or state regulations;

good personal hygi ene shoul d be observed; and

a copy of the Material Safety Data sheet for nonanoic acid, potassiumsalt
and products containing it should be easily accessible to workers.



14. VATERI AL SAFETY DATA SHEET

The Material Safety Data Sheet (MsSDS) for nonanoic acid, potassiumsalt
(Attachnent 1) was provided in Wrksafe Australia format (31). This MSDS was
provi ded by Kodak Australasia Pty Ltd as part of their notification statenent.
It is reproduced here as a matter of public record. The accuracy of this
infornati on remains the responsibility of Kodak Australasia Pty Ltd.

15. REQUI REMENTS FOR SECONDARY NOTI FI CATI ON
Under the Industrial Chemicals (Notification and Assessnment) Act 1989 (the Act),
secondary notification of nonanoic acid potassiumsalt shall be required if any

of the circunstances stipul ated under subsection 64(2) of the Act arise. No
ot her specific conditions are prescribed.
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