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OECD SIDS POTASSIUM HYDROXIDE

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 1310-58-3
Chemical Name Potassium hydroxide
Structural Formula KOH

RECOMMENDATIONS

The chemicd is currently of low priority for further work.

SUMMARY CONCLUSIONSOF THE SIAR
Human Health

Solid KOH is corrosve.  Depending on the concentration, solutions of KOH are nondrritating, irritating or
corrosive and they cause direct locd effects on the skin, eyes and gastrointestind tract. Systemic effects are not to
be expected. Solutions with concentrations higher than 2% are corrosive, while concentrations of about 0.5 to about
20 % ae iritaing. No sudies ae avalable for repeated dose toxicity, in vivo genotoxicity, toxicity to
reproduction and devel opment.

The reported ord rat LD50 values are 365, 273 and 1230 mg/kg bw/day. Based on the data with other potassum
compounds, it could be concluded that potasium has no or a negligible contribution to the toxicity at lethad dose
levels of KOH. With KCI, the NOEL in rats for repeated dose toxicity is > 1820 mg/kg bw/day, and > 88-108
mg/kg bw/day in women, and for reproduction/developmenta toxicity, > 235 and > 310 mg/kg bw/day for,
respectively, mice and rats.  With KL COs, the teratogenic NOEL vaues could be established as > 290 mg/kg bw/day
for mice, and > 180 mg/kg bw/day for ras. Under normd handling and use conditions (nortirritating) neither the
concentretion of potassum in the blood nor the pH of the blood will be increased above normal limits and therefore
KOH is not expected to cause systemically toxic levels in the blood. The rena excretion of K can be devated and
the OH" ion is neutrdised by the bicarbonate buffer system in the blood. It can dso be stated that the substance will
neither reach the foetus nor reach male and femae reproductive organs in effective toxic concentrations.  Therefore,
no risk for reproductive toxicity is expected. An in vitro genetic toxicity test indicated no evidence for a mutagenic
activity. No mutagenic activity was found for the related substances NaOH (both in vitro and in vivo) nor KCl and
K2COs (in vitro).

Dugt formation is unlikely because of the hygroscopic properties.  Furthermore KOH has a negligible vapour
pressure and is rapidly neutrdlized in ar by cabon dioxide and therefore dust and vapour exposure ae not

expected.

Basad on the available literature, there is a risk for accidentd and intentiona exposure to solid KOH or to irritating
or corrosve solutions of KOH. Mogt of the ingestion accidents seem to be related with children and seem to occur
a home. Accidentd skin and eye exposure seems to be less frequently reported than ingestion in the medicd
literature.

Environment

The hazard of KOH for the environment is caused by the hydroxyl ion (pH effect). For this reason the effect of
KOH on the organisms depends on the buffer capacity of the aquatic or terrestria ecosystem. Also the varidion in
acute toxicity for aguatic organisms can be explaned for a dgnificant extent by the variaion in buffer capacity of
the test medium. The LC50 vaue of acute fish toxicity was in the order of 80 mg/l. It was 880 mg/l for KCl and
ranged between 125189 mg/l for NaOH. The LC50 vaues of acute invertebrate toxicity for KCl was 660 mg/l
(Daphnia magna) and 630 mg/l (Ceriodaphnia dubig), and for NaOH 40 mg/l (Ceriodaphnia dubia). The EC50
dgaevdue (Nitscheria linearis) was 1337 mg/l for KCl.
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Because the buffer capacity, the pH and the fluctuation of the pH are very specific for a certain ecosystem, it was
not considered useful to derive a PNEC. If it is assumed that the upper pH limit for the protection of fish is 9
(according to Directive 78/659/EEC), this limit would be attained with 0.56, 0.86, 451 and 830 mg/l KOH in,
respectively, didtilled water, soft water (20 mg/l HCOg3), normal hardness water (106 mg/l HCOz) and high
hardness water (195 mg/l HCO3). To assess the potential environmental effect of a KOH discharge, the pH change
of the recaving water should be cdculaed or messured and compared with the naurd variation of the receiving
water. Based on this comparison it should be assessed which amount and pH of the effluent are acceptable under
specific locd Stuations.

Some few uses of KOH could result in an emisson of KOH leading to a loca increase of the pH in the aguatic
environment. However, the pH of effluents is normaly measured very frequently and can be adapted easily and
therefore a dgnificant increese of the pH of the receiving water is not expected. Generaly the change in pH of the
receiving water should stay within a tolerated range of the pH a the effluent side and for this reason no adverse
effects on the aguatic environment are expected due to production or use of KOH, if emissons of waste water are
controlled by appropriate pH limits and/or dilutions in relation to the naturd pH and buffering capacity of the
receiving water.

Aquatic potassum emissions originating from uses of KOH are probably smal compared to other sources. It is
clear that an environmenta hazard assessment of potassum should not only evauae al naturd and anthropogenic
sources of potassum but should aso evduae dl other ecotoxicity studies (eg. with potassum salts), which is
beyond the scope of thisreport.

Exposure

Estimated world-wide demand of potassium hydroxide was higher than 1 million tons expressed as KOH 100% in
1994. The globad demand is expected to grow with 4.0% per year. KOH is a white and ddiquescent solid with a
low vapour pressure. It is a srong akaline substance thet dissocistes completely in water to potassum and
hydroxyl ions.

KOH is commercidised as a solid or as solutions with varying concentrations. It has many industria uses; less than
2% is for wide dispersive use. It is used in paint and varnish removers, drain cleaners, degreasing agents and dairy
pipeline cleaners.

NATURE OF FURTHER WORK RECOMMENDED

Environment and Human Health: no further work is recommended if sufficient control messures are in place to
avoid sgnificant human and environmenta impact, indluding prevention of accidental exposure.

Dueto the corrosivity of the substance, no further studies are required under SIDS programme.
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SIDSInitial Assessment Report

1 IDENTITY

11 Identification of the Substance

CAS Number: 1310583

IUPAC Name: Potassum hydroxide

Molecular Formula: KOH

Structural Formula KOH

Molecular Weight: 56.11

Synonyms. Caudtic potash
Potassum hydrate
Potassium hydroxide, dry solid, flake, bead or granule
Potassum lye

12 Purity/lmpurities/Additives

Purity (indugtrid gr.):

Impurities: water
sodium hydroxide
potassum carbonate
potassum chloride
other impurities

ca. 91% (ICCA-HPV KOH Consortium, 2001)

ca 8%
<1%
<0.7%

< 0.01%
< 0.001%

13 Physico-Chemical properties

Tablel Summary of physico-chemica properties

Property Value Reference

Substance type Inorganic

Physica state White and deliquescent solid

Mélting point 406°C (Lide, 1995

Boiling point 1327°C (Lide, 1995)

Vapour pressure 1.3hPaat 719°C (Lide, 1995)

Water solubility 1100g/l a 25°C (Commission of the European
Communities, 1993)

Strong akaine substance that dissociates completdly in water to K+ and OH- ions.
exothermic dissolution/dissociation in water (vigorous reaction when KOH is added to weter).

Stragly
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2 GENERAL INFORMATION ON EXPOSURE

21 Production Volumes and Use Pattern

Edimated worldwide demand of potassum hydroxide is higher than 1 million tonnes expressed as
KOH 100 % in 1994 (Tessenderlo, 2000). The globa demand for KOH has been growing by 4.0 %
per year (Brown, 1999).

KOH is produced via dectrolyss of potassum chloride in some 25 production sStes worldwide,
which can be done via the mercury, membrane or digphragm process. The mercury process is the
preferred one for the high purity product obtained. KOH is commercidised as a solid (flakes, beads,
granules) or as solutions with varying concentrations. The most important industrial  concentration
iS50 % (Ullmann,1998).

KOH has mainly indudriad uses On a globa levd the man uses are (Occidentd Chem. Corp,,
2000):

Potassium carbonate: 26 %
Chemicd manufacturing: 16 %
Potassum chemicds: 12 %
Fetilizers 11 %

Phosphates: 9 %

Detergents. 8 %

Agriculturd chemicas 7 %
Alkdine batteries. 6 %

All other: 5 %.

So, more than 95% of the KOH production is for non dispersve use, and is consumed by the
indugtry, mainly by large enterprises. KOH is used in these gpplications as an intermediate and do
not leave the plant where it is used. In these gpplications, KOH is consumed in a reaction and is no
more present in the product that goes to the market. KOH is ill present in the dkdine bateries,
but here this substance is drictly confined in the battery screening and doesn't come in contact with
the consumer.

Less than 5% of the KOH production is for wide dispersve use and enters in the composition of
consumer products (eventudly to be consumed in smdl enterprises like garages or farms): pant and
varnish removers (ICCA-HPV KOH Consortium, 2001), drain cleaners (Howdl, 1991; Legpe et 4d.,
1971), degreasing agents (Swanson et d., 1995) and dairy pipeline cleaners (Edmonson, 1987).

Potential human exposure to KOH is thus for less than 5% of its total production. Without teking
into account recycling of the dkdine batteries (these represent 6 % of the totd production), which
is normaly done in many countries, the exposure to the environment is for less than 11% of the
totd production. Losses thraugh production, through processes that use the compound and through
digposd of the compound ae minimized. The pH of effluents is controlled and these must be
neutrdized, this being normdly linked to the agreement given to the plant by the authorities.

2.2 Environmental Exposure and Fate

The high waer solubility and low vapour pressure indicate that KOH will be found predominantly
in the aguatic environment. KOH is present in the environment as potassum and hydroxyl ions,
which implies that it will not adsorb on particulate metter or surfaces and will not accumulae in
living tissues. It is obvious that both potassum and hydroxyl ions have a wide naturd occurrence
(UNEP, 1995).

6 UNEP PUBLICATIONS



OECD SIDS POTASSIUM HYDROXIDE

Atmospheric emissons as KOH agrosols should be rapidly neutralized by carbon dioxide, as occurs
with NaOH (Cooper et d., 1979) or other acids and the sdts (eg. potassum carbonate) will be
washed out by rain. For this reeson potentid amospheric emissons of KOH are consdered of no
concern.  Significant emissons to the teredtrid environment are not expected during normd
handling and use of KOH. Smdl teredrid emissons will be neutrdized by the buffer capecity of
the soil. For this reason the environmenta assessment can be limited to the aquatic compartment.

Because KOH does occur in the environment as K™ and OH™ a separate environmental assessment of
both the potassum and the hydroxyl ion is needed.

Measured concentrations in ecosysems

The concentration of hydroxyl ions in the environment has been determined very extensvey via
pH measurements. The pH is a very important parameter of aguatic ecosystems and it is a sandard
parameter of water qudity monitoring programs. The most important freshwater aguatic
ecosystems of the world reveded average annua pH vaues between 6.5 and 8.3 but lower and
higher values have been measured in other aguatic ecosystems. The globd median vaue was 7.7
and no grong variability was observed a individud detions. In aguaic ecosysems with dissolved
organic acids a pH of less than 40 has been messured, while in waters with a high chlorophyll
content the bicarbonate assmilaion can result in pH vaues of higher than 9.0 a midday. The pH of
an aguatic ecosydem is manly deemined by geochemicd, hydrologicd and/or biological
processes (UNEP, 1995).

Also potassum has been measured extensvely in aquatic ecosystems. For example, UNEP (1995)
reported the concentration for a tota number of 75rivers in North America, South-America, Asa,
Africa, Europe and Oceania. The 10" -percentile, mean and 90" -percentile were 0.8, 32 and 6.0
mg/l, respectivdly. The potassum concentration of topsoils is 0.23.3% (Chemicd Economics
Handbook, 1999), and that of seawater is 380 mg/l (Tait, 1980).

It should dso be remembered that KCl is to be added to recondtituted fresh waters for toxicity tests
with fishes, macro invertebrates and amphibians, from 05 to 160 mg KCI/l (0.3 to 84 mg K™/),
depending on the hardness of the waer to be produced, from respectivdy very soft to very hard
(ASTM, 1996).

KOH addition and buffer capacity

An addition of KOH to an aguatic ecosystem may increase the pH depending on the buffer capacity
of the receiving water. In generd the buffer capacity is regulated by the equilibrium between CO,,
HCO3 and CO5%:

CO, + H,O « HCO3 +H" (PKal = 6.35)
HCO3; « COs* +H" (pKa2 = 10.33)

If the pH is between 7 and 9 then the bicarbonate ion is the most important species responsble for
the buffer capacity of aguatic ecosystems. UNEP (1995) reported the bicarbonate concentration for
a totd number of 77 rivers in North-America, South-America, Asa, Africa, Europe and Oceania
The 10" - percentile, mean and 90" -percentile were 20, 106 and 195 mg/l, respectivdy. To
underline the importance of the buffer capacity, a table is included with the concentration of KOH
needed to increase the pH to a vaue of 9.0 a different bicarbonate concentrations. It should be
redised thet the find pH could be dightly lower than 9.0 because a initid pH vaues below 8 there
is some CO, available to buffer the pH.
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Concentration of KOH needed to increase pH to avalue of 9.0:

Buffer capacity Concentration Concentration Concentration
KOH (mg/l) K (mgll) KOH (mM)

0 mg/l HCO; (ditilled water) 0.56 0.39 0010

20 mg/l HCO3 (10™ percentile 77 rivers) 0.86 0.60 0015

106 mg/l HCO3 (mean vaue of 77 rivers) 451 314 0.080

195 mg/l HCO3 (90" percentile 77 rivers) 8.30 5.78 0.148

Use of KOH and anthropogenic exposure

The ue of KOH could potentidly result in an aguatic emisson of KOH and it could localy
increase the potassum and the pH in the aguatic environment.

The pH of effluents is normaly measured very frequently, can be adapted easly and these effluents
are commonly neutrdised, and therefore a ggnificant increese of the pH of the recaiving waer is
not expected. However, in regions where the pH of effluents is not regulated, a KOH discharge
might cause asignificant increase in the pH of the recaving water.

Specific andyticd data or other reliable data about the use of KOH and the reated emissons of
potassum ae not available However, it should be redised that emissons originaing from the use
of KOH ae probably smdl compared to other sources of potassum. With a globd potash
production of 29 millions tons K20, or 24 millions tons K in 1989, and an edimated KOH
production that not exceeded 0.800 million tons or 0560 million tons K (Ullmann, 1998), and
taking into account that no more than 11% of the K from KOH could be discharged to the
environment (See section 2: uses), not more than 0.060 million tons K coming directly from KOH
reeches the environment, or 0.25% of the tota anthropogenic potassum. It is thus clear that an
environmental hazard assessment of potassum should evauae dl the naurd and anthropogenic
SOUrces.

2.3 Human Exposure

KOH has many indudrid and some domestic uses and it is available to the generd public in some
few consumer productsformuletions since a long time. For this reason accidentd or intentiond
acute exposures (suicide) have been described in the medica literature. Some medical case reports
and reviews of medica treatment methods of KOH burns are available. Of the grest amount of
publications rdaed to caudtic injury (concerning mostly NaOH), we sdected those where KOH is
specificaly cited. Exposure via the environment is negligible, as the product is diluted in rivers and
neutralized by the bicarbonate buffering capacity or acids.

Ingestion

Children may be accidentdly exposed to commercid cleaning products containing KOH or NaOH,
including, in the case of fam children, to high concentration (8 to 25%) dary pipeine deaners. In
his sudy, Edmonson (1987) reported that 43 children were admitted from 1973 to 1983 to four
rura Wisconsn (USA) hospitals, after ingestion of caustic products. Farm products condtituted
23% of dl products and 43% of dl drair/pipe deaners ingested.
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In a refrogpective dinical dudy with 168 children &fter dkdine substance ingedion, 9 children
(5.3%) devedoped gadtric outlet obgruction. After an appropricte treatment, dl patients were
without complaints (Ciftai, 1999).

In a sudy of liquid caudic ingesion on 31 pdients in India, 3 ingested potassum hydroxide (9.7%)
and 28 ingested sodium hydroxide (90.3%). The degree and extent of burns with respect to type of
akais were not noticegbly different. There was a poor corrdation between the presence or absence
or sverity, of oropharynged burns on one hand and the presence or absence or severity of lesons
in the UGIT (urogastrointestind tract) on the other hand. Eight patients (25.8%) who showed
involvement of the UGIT had a normd oropharynx. Two patients had peforation on admisson and
in 3 more it occurred on the 9", 11" and 14" days after ingestion. All patients suffered oesophagesl
injury, 29 (93.5%) gadtric injury and 8 (25.8%) duodenum injury (Zargar, 1992).

Battery ingestions in the UK and the USA have been reviewed (Thompson et d., 1990). Tre
potential for corrosve dkdi injury from betteries is in fact dependent on ther dectricd properties,
by the progressve dectrolyss of the battery casing, in the area of the sed. Moreover, it is thought
that burns to the oesophagus could be due to the low-voltage DC producing dectrolyss with an
increase of pH.

The hypothesis has been presented that burns produced by ingested button betteries with residud
EMF (dectromative force), could be due, not by its KOH reease, but by a hydrolyss process
producing localy a high pH (Rauber, 1990).

Potassum hydroxide is a food additive, liged as E525 in Annex 1 of Directive 95/2/EU. This
means tha KOH is a generd food additive to be used following the “quantum sdtis’ principle as
much as necessary according to GMP (European Union, 1995).

The concentration of potassum is limited under the EU Directive on Drinking Water Qudity
80/778/EEC. The potassum guide levd is 10 mg/l and the maximum alowable concentration is 12
mg/l (European Economic Community, 1980). The taste threshold of KOH in water is reported to
be 1to 50 mg/l (Mc Keeet d., 1963).

The normd daly digary inteke of potassum in humans is gpproximady 2 - 4 g (FASEB, 1979),
typicdly 2 — 6 g in the US diet (Saxena, 1989). The daly detary intake of K is recommended to be
goproximatedy 24 g or more because this is associated with a reduced risk of sroke-reated
mortality (Burgesset d., 1999).

Skin and eyes

A totd of 23 burns of the eye due to NaOH or KOH were admitted to the eye clinic of the RWTH
Aachen in Germany from 1985 to 1992 (Kuckekorn et d., 1993). In 17 cases the accident
happened during work, while 6 cases occurred a home usng NaOH/KOH as drain cleaner. The
dkdi burns were of specid interest because of the rgpid and deep penetration of dkdi into the
ocular tissues.

In an andyss of 2100 accidents and dangerous occurrences, which occurred in the UK chemica
industry between January 1982 and March 1985, 32 involved caudtic soda/potash (Robinson, 1987).

Inhalation

Dugs formation is unlikdy because of the hygroscopic properties. Furthermore KOH has a
negligible vapour pressure and is rapidly neutrdized in ar by cabon dioxide and therefore dust and
vgpoour exposure are not expected. For production and mgor uses of KOH, agrosolgmists do
normaly not occur. Different to NaOH, specific uses with a posshility of formation of aerosols are
not known for KOH gpplications. In every case, it should be redised that aerosols of KOH are not
dable. They ae rapidly transformed due to an upteke of carbon dioxide from the atmosphere
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resulting in the formaion of potassum bicarbonate and potassum carbonate. Cooper e d. (1979)
reported that the transformation of respirable NaOH aerosols into carbonate aerosols could occur in
seconds. Andyticadl measurements, to determine KOH concentrations in the air of working places
during production and use, seem to be unavailable.

TLV (US), TWA (US), pesk limitation (Audrdia), STEL 10 minutes (UK) and many other
workplace exposure limit vaues ae 2 mg / m® (Hazad and Safety Data Bank, Potassum
Hydroxide, 2000).

An epidemiologicd sudy about potash mining workers faled to corrdate the exposure to potash to
anumber of diseases evauated, including lung cancer (Waxweller et d., 1973).
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3 HUMAN HEALTH HAZARDS

31 Effectson Human Health

KOH has been commercidised for a long time and there exists information on human exposure and
effects. For this reason the human hedth hazard assessment is not only based on animd toxicity
data but dso on human experience (including medicad data). For this unique Stuation it was thought
interesting to discuss the anima data and human data together where appropriate.

The mgor human hedth hazard (and the mode of action) of KOH is locd irritation and/or
corrasion.

Potassum hydroxide causes direct locd effects on the skin, eyes and gadrointestind tract after
direct exposure to sufficient concentrations. Inhaation of KOH dust does normaly not occur. Most
of the production of KOH is in the liqud form (mostly 50% solution). Potentid dust formation
during drying, pedlets production and packing occurs normdly in dosed sysems, which is essentid
for the product qudity, to avoid moisture and carbon dioxide absorption. Moreover, as KOH is a
ddiguescent solid, the potentid for dust formation is low. Neverthdess, direct manipulation of dry
KOH should be done with an gpproved respiraior (like European Standard EN-149), when
necessary. Consumer uses of dry KOH are not known. If KOH aerosolsgmists acur, they will cause
direct locd effects on respiratory tract (see dso 2.2). According to Dick and Ahlers (1998), the
iritant  effects are reported as coughing, wheezing, conjunctivitis, tearing, irritation and dterations
in generd wel being.

The locd effects of potassum hydroxide are the result of the OH ion (pH change) rather than an
effect of the potassum ion.

For the hazard assessment of potassum hydroxide, the use of data from sodium hydroxide,
potassum chloride or potassum carbonate (“analogs or surrogates’) is useful. Indeed, NaOH is a
drong base, a hydroxide that has a very smilar effect regarding pH or corrosveness. KClI and
Ko,CO3; ae soluble potassum sdts, which have a very smilar effect regarding the potassum
toxicity of KOH.

3.11 Toxicokinetics, Metabolism and Distribution

As potassum hydroxide is dissociated in the body fluids, its sysemic toxicity must be discussed for
its congtituting potassum and hydroxyl ions separately.

Potassum is an essntid condituent of the body fluids. It is the principd intracdlular cation
(approximatedy 5.7 g/l) and it is necessxry for the nervous and muscular cells function, as well as
for severd metebolic activities among others the synthesis of proteins. Separation of the K™ and
Na" cations across the plasmatic membrane is assured by the ATP consuming K/Na" pumps, and
dlows membrane potentids necessary for nerve and muscle function (Marieb, 1992). Its normd
plasmatic concentration is goproximately 140 — 200 mg/l. The minimum toxicity levd is under 250
mg/l. Between 250 and 310 mg/l, a moderate toxicity is obsarved, giving lasstude, faigue and
weskness. Severe toxic doses of over 310 mg/l leed to neuromuscular pardyss and, a 390-470
mg/ desth from cadiac ared, due to intraventricular conduction defects by depolarisation of
cadiac muscle and subsequent increese in cardiac muscle excitability. Hyperkdemia can be
produced by ingestion of 80 — 100 mg K*/kg bw, but cardiac effects predominate only after 1V
adminigration (Hazard and Safety Data Bank, Potassum Chloride, 2000).

Regulation of K™ concentration in blood is assured principaly by rend excretion and resbsorption.
The least increase of the K" concentration in the extra cdlular liquid simulates strongly adosterone
liberation, which increases K* excretion. This feedback regulation conditutes an efficient auto-
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regulation sysem (Marieb, 1992). The kidneys are &ble to filter approximatdy 24 — 27 g K™ ions
daily. 90% is excreted into the urine and 10% through the faeces (Saxena, 1989).

The systemic toxicity of hydroxyl ions confounds with an devated blood pH. The normd pH of
blood is 7.35 — 7.45 and the adbsolute range of pH is 7.0 — 7.8. Alkdods causes hyperactivity of the
centrd nervous sydem with, above pH 7.8, tetanus extreame excitability, convulsons and
respiratory stop. Blood pH is regulated by three distinct mechanisms. An immediate mechanism is
the buffering cepacity of bicarbonate (gpproximatedy 1.5 g/l), proteins and in a lessr extent
phosphate. A short-term mechanism is the respiration compensation. Alkdoss will be decreased by
a dow and supeficid respiraion, a low CO, expiration and an accumulaion of HCGOs™ ions (higher
than 1.7 g/l). A longterm mechanism is the rend compensation. Alkdoss will be decreased by an
increase of the excretion of HCO3' ions (Marieb, 1992).

Interesting obsarvations are dso that dkaoss promotes rend excretion of K¥, and that, for
preventing hyperkdemia, extra cdlular potassum is taken up by cdls in exchange for hydrogen
ions (Saxena, 1989). In other words, these compensating effects of K+ and OH- would attenuate the
systemic effect of KOH.

A sygtemic (nortacute) ord intoxication by KOH is not expected. Regarding the potassum toxicity,
the LD50 vaue in rats of KA, 3.020 gkg bw/day (Boyd and Shanas, 1961) is much higher than
that of KOH, in the range of 0.273 - 0.365 — 1.230 g KOH/kg bw/day (Bruce, 1987; Johnson et 4.,
1975; Smyth et d., 1969). This demondrates that the acute toxicity of KOH is probably due to the
corrosivity caused by the OH™ ion (pH vaue), and less to systemic toxic effects of the K ion. Under
nonrirritating conditions, the potassum doses ae much lower than those used in acute toxicity
dudies, and therefore not rdevant from the point of view of the sysemic toxicity of potassum.
Furthermore, the uptake of potassum, via exposure to potassum hydroxide, is much less than the
ord uptake with thergpeutic doses of KCl for treating potassum deficiency, of up to 10 g/day (USP
XVII, 1970). Moreover, the ord uptake of potassum from food, from natura origin or from food
additives, is likdy to be dso much higher. Potassum hydroxide, potassum chloride and other
potassum sdts are food additives liged in Annex 1 of Directive 95/2.EU, and these have no ADI

specified (European Union, 1995).

In the case of an ord non-acute uptake of KOH in concentrations not irritant to the mucosa (a leest
not irritant to the skin or eyes, lower than 0.5%), the chance the hydroxyl ions to pass in the blood
and to cause an dkaoss depends on the level of gadtric HCl secretion, which is varidble from one
person to another and with the filling grade, and which is incressed by an increesng pH. The
eventud adkdods due to the (nonracute) hydroxyl ion absorgion is quickly regulated by the above-
described mechanisms.

Condusion

Both K" and OH™ ions are norma constituents of the body fluids K™ plays an essentid role in the
human physology but darts to be toxic a levds exceading 200 — 250 mg/l. Its concentration in the
blood is regulaed principdly by rend excetionresbsorption and controlled by an  efficient

feedback auto-regulation system. An excessve pH of the blood is prevented by the bicarbonate
buffer system, respiration and rend compensation mechanisms.

312 AcuteToxicity

Studiesin Animds

Severd acute ord toxicity determinations have been done for KOH, with a good concordance for
the two most recent.
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In a fird sudy, the LD50 (intubation) with mae rats was 365 mgkg (Johnson e d., 1975).
Haemorrhaging of the domech and intestine and adhesons of abdomind organs (somech,
pancress, spleen, liver and smdl intesine) were seen following adminidration of both lethd and
sublethd doses Surviving animas showed evidence of hyper exdtability, followed by apathy and
weskness throughout the 14-day post-exposure period. Other dinicd sSgns were increased
respiration rate, ruffled fur, eye closng and bloody nasd exudaie. All desths occurred within 72
hours of dosng.

In another study, an LD50 (oral gavage) with mae rats was 273 mg/kg (Bruce, 1987). Using the
“Up and Down” method, without 14 day post-exposure period, the LD50 was 388 mg/kg.

A third sudy reveded an LD50 (gavage) with mde rats of 1230 mg/kg (Smyth et d., 1969). The

higher vaue found, compared to the firg sudy, could be that non-fasted and younger rats were used
(Johnson et d., 1975).

Nether acute inhdation nor dermd toxicity studies have been located.
Conduson

KOH has a moderate acute ord toxicity, which is essentidly due to its corrosvity. The observed
systemic effects could be regarded as secondary effects.

3.1.3 Irritation and Corrosion

3.1.3.1 Oral human data

The only red effects of KOH ingesion are gadrointestind burns. The mechanism of injury is one
of liquefective necrogs. Thromboss of locd blood vessels contributes to tissue damage. Tran murd
necross can occur with frightening rapidity and injury often extrudes through the oesophagus to
involve adjacent mediagind and peritoned dructures. When dkdi enters the stomach, there may
be some neutrdization by gedric acid, which can limit the injury to this organ. Perforation of the
somach can occur with peritonitis and caugtic injury to the contiguous organs including the colon,
pancress, liver and spleen. If aufficdent quantities of akdi pass through the pylorus there may be
subgtantid  duodend  damage including perforation. Lye conditutes a grester danger than solid
granules, which tend to adhere on contact to mucous membranes without traveling further. The
sveity of damage depends on concentration of the agent, but dso on the quantity swalowed.
Agoiration of the dkdi into the arway can result in live-thregtening injuries to the laynx, the
tracheobronchid passages, and the lungs. There are three phases of injury and heding to the
oesophagus. The acute phases, from about day 1 to 4, is tha of liquefactive necrods. During the sub
acute phase, from day 4 to 14, there is doughing of the necrotic ares; the oesophagea wdl appears
thinnes and most wulnerable About day 15 begins the cicdrisation phase with eventud
oesopheged  drictures  resulting from  collagen  contrection.  Reepithdidisation is complete by 4
weeks to 3 months. There is dso a drong associaion between lye dricture of the oesophagus and
oesophaged  squamous  cdl carcinoma, with a long latent period of eventudly severd decades

(Spechler, 1992).
The following publications concern caudtic injury where KOH is specificaly cited.

A young woman suffered severe burns in the oesophagus after consuming a soft drink contaminated
by an indudrid deaning agent used to dean the nondisposable bottles. The “lemonade’ had a pH
of 133, atotd dkdinity of 1.75 N, a sodium content of 1.75 molel and a potassum content of 1.15
mole/l (Stefanidou et d., 1997).

A woman who ingesed 20 g of KOH in agueous solution suffered glossopharyngdgia and ord
pharynged burns (Cdlo et d., 1980).
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The gmultaneous admisson of 9 youths in a medicd centre following ther ingesion of
concentrated KOH, miteken for wine, resulted in the following observations. Three patients with
second-degree ord burns reguired no surgery. Six pdients required laparotomy with gastrostomy
andlor chimney feeding jgunostomy, one required immediate oesophagogedtrectomy, ad 3
required immediate total or subtotd gastrectomy. There were no deesths. Three patients have
required oesophaged replacement and 3 others have required repeated dilatations. At 2-year follow-
up, dl 9 maintain their nutritiond status ordly, and can phonate (Meredith and Thompson, 1987).

The fad complications from an dkdine batery foreign body (containing potassum hydroxide
45%) in the oesophagus of a 25 year old mde reaulting in corrosve buns of the oesophagus,
necross, perforaion, communication between the oesophagus and the trachea and subsequent
death, is described (Blatnik et d., 1977).

3.1.3.2 Skin data
Animd data

In a classcd rabbit Draize test with gauze covering, gpplication of 0.5 ml of KOH 5% during 4
hours gave a PDIl (primary dermd irritation indices) result of 4.8 (moderady irritating). A 10%
olution was severdy irritating (Nixon et d., 1990). With 19 mm diameter Hill Top Chamber pad

covering during 1 or 4 hours and 0.2 ml goplied, the 5 and 10% KOH solutions were qudified &
severdy irritating.

A rabhit Draize tes with gauze covering and agpplication of 0.1 ml during 24 hours qudified a 5%
KOH solution as mildly irritating on intact skin and highly irritating on aboraded skin (Johnson & d.,
1975).

A 10% KOH solution was gudified as corrosve on both intact and abraded skin as the reault of a
Draize occlusve tes on rabbits with 4 hours exposure to 0.5 ml of the solution. The results with
guinea pigs were amilar (Nixon et d., 1975).

In a Draize rabbit test (rdiability 3) with gauze covering and application of 0.5 ml of KOH
solutions during 4 hours, the 1% solution was not corrosve, whereas the 2% solution was corrosive.
There was no post-exposure assessment of thelesion (Vernot et d., 1977).

In “in vitro” tegs (rdiability 3) with recondructed human skin cultures Skir?ZS1301 and EpiDerm,
and MTT vita dye metabolism, a 10% KOH solution was scored as corrosive (Perkins et ., 1996).

In a compaison sudy (rdigbility 3) of 4 “in vitro’ mehods, TER, Corrostex, Episkin and
SKirtZK1350, the 4 methods discriminaed KOH 10% as highly corrosve or corrosve, while only
the 3 first methods discriminated KOH 5% as highly corrosive or corrosive (Fentem et d., 1998).

Human data

The mechaniam of injury by akai skin burns s by sgponification of fat, which causes faity tissue to
lose its function with increased damage due to heet reection; extraction of condgderable water from
cdls due to the hygroscopic nature of dkdi; and dissolution of proteins permitting SO degper
penetration of OH" ions and further chemica reactions (Milner et d., 1996).

A 2year od mde was found to have a third degree (full thickness) burn on his right thigh due to
exposure to the contents of lesking akaine batteries (Winek et d., 1999).

A 4-yexr old boy who had a button battery lodged in his nose for gpprox. 24 hrs had locd tissue
corroson, with a smdl peforaion, caused presumably by the 25% KOH dectrolyte (Fernando,
1987).
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Trestment of 32 children suffering of Molluscum contagiosum (a vird skin infection) with a topica
10% KOH agueous solution, twice daly, during a period of 30 days, resulted in clearance of dl
lesons. The only dde effects observed in 12 children were savere ginging, trangtory hypo
pigmentation, persgent hypo and hyper pigmentation, hypertrophic scar and secondary infection
(Romiti et d., 1999).

The skin corrodvity of KOH is extengvely documented, and there is no need for further anima
tests.

3.1.3.3 Eyedata
Animd data

Severa concentrations of KOH were tested ly a Draize test on rabbits by indilling 0.1 ml, rinsng
ater 5 minutes or 24 hours of exposure and examining with the ad of fluorescein a 1, 24, 48 and

72 hours, 7 days, and eventudly 14-21 days. The results were asfollows:
5% / 5 min.: extremely irritant and corrosve,

1%/ 5 min.: irritant; 1%/ 24 hr.: irritant.

05%/ 24 hr.: margind.

0.1%/ 24 hr.: negative (Johnson, 1975).

In an “in vitro” test (rdiability 3) with human cored endothdid cdl cultures and cdl vidhility
quantification by a >'Cr-release assay, the ED50 result (50% maximal toxicity) of 0.073% was said
to corrdlate with “ severeirritating” in the Draize test (Douglas and Spilman, 1983).

Human data

Eye damage by dkdi burns is most ggnificant around pH 11 - 115, Alkdi penetrates quickly,
sponifies plasma membranes, denatures collagen, and causes vascular  thromboses in  the
conjunctiva, the episclera, and even the anterior uvea The sequedae of corned burns incdude
saring and opecficaion of the comnea with resultat loss of visud acuity, corned
neovascularization, ulcer formation, and perforation. Other sequelae of untrested or very severe
dkdi bumns indude epithdid erosons, secondary glaucoma, progressve  dcarisdion  which
occludes the ducts of main and accessory lachrymd glands and causes dedruction of conjunctival
goblet cels 0 asto cause dry eyes, cicatricia entropion, and trichiass (Milner et d., 1996).

Condusion

KOH is a corrosve substance at concentrations of about 2% and higher. Between about 0.8% and
2.0%, it is irriteting. Case reports on human accidents or intentionad exposure confirm thet the risk
posed by KOH for human hedlth originates from its corrosive properties.

3.14 Sensitisation

An intracutaneous skin sendtisation test was performed with guinea pigs (Landsteiner and Jacobs
method), by usng 0.1 ml of 01% KOH induction injections and a 0.1 ml chdlenge injection. No
dlergic kin reections were obsarved after 24, 48 and 72 hours following the chdlenge dose
(Johnson, 1975).

Potassum hydroxide hes been used extensvely for many decades by the industry and by
consumers. However, skin sendtisation has never been described secondary to skin irritation or
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burns. Both the potassum and the hydroxide are ions which are naturdly, present in the body and
for thisreason it is very unlikely that they could cause skin sengtisation.

Condusion

Basad on the data avalable and on the above, it may be conduded that potassum hydroxide is not
an dlergen in humans.

315 Repeated Dose Toxicity
No studies were identified regarding the repeated dose toxicity of KOH in animas.

KOH in agueous solutions is completdy dissociated into K™ and OH’ ions. Due to the neutrdization
of OH" by gastric HCl and the quick and efficient blood pH regulation mechanisms (buffer capacity
of extra cdlular body fluids, respiraiory and rend compensation mechaniams), an dkaoss due to
the OH' ions after KOH ord dosage in non-irritating conditions is prevented.

Therefore, a possible systemic toxicity of KOH would be reated to the K™ ion and studies with
potassum sdts in which the anion does not contribute significantly to toxicity could be usad for
KOH aswsll.

Groups of 50 mae rats were fed KCl in the diet at levels of 0.25, 1 and 4% KCI (caculated as 110,
450 and 1820 mgkg bw/day respectivedly) for 2 years. Only chronic gadtritis and ulcer were found
more in the experimental group than in the control group (an irritant effect). The surviva rates were
64, 58 and 84% in, repectivdy, the 025, 1 and 4% KCl groups, and 48% in the control group
(Imai et d., 1986). A NOEL > 1820 mg KCl/kg bw/day (> 955 mg K'/kg bw/day) can be

uggested.

Giving a 25% KCl solution to ras (cdculaed as 5250 mg KCl/kg bwiday or 2751 mg K'/kg
bw/day) as the sole source of fluid during 15 weeks induced an increese in the weight of the
kidneys, a decrease in the weight of the hearth and adrend glomerd zone hypertrophy, effects thet
were reversble on cessation of KCl flooding (Bacchus, 1951).

Two groups totdling 43 normotensve women received 80 mmol KCl/day (cadculated as 108 mg
KCl/kg bw/day) or placebo in a 2-period crossover study for the first 4week treatment period. The
trestments were reversed during the second 4week period. Blood pressure, heart rate, urinary
volume, €eectrolytes and cregtinine were measured weekly during a screening period and the
experimentd periods (Barden et d., 1986). No adverse effects were seen and a NOEL > 108 mg
K Cl/kg bw/day (56.5 mg K /kg bw/day) can be suggested.

Two groups totaling 32 hypertensve black women received 65 mmol KCl/day (caculated as 88
mg KCl/kg bw/day) or placebo in a 2-period crossover dudy for the fird 6-week period. The
treatments were reversed during the second 6-week period. Blood pressure, urinary dectrolytes and
credtinine were measured weekly. Plasma Na® and K' and serum abumin, Cd" and Mg™ were
measured a the 6 week (Matlou e d., 1996). A sgnificant reduction in systolic and diastolic
blood pressure was observed, but no adverse effects were seen and a NOEL > 88 mg KCl/kg
bw/day (46 mg K*/kg bw/day) can be suggested.

Condusion

Repeated dose studies with KOH are not available Based on the results with KCl, it can be
concluded that a chronic ord exposure to KOH in non-rritating concentrations/conditions would
resllt in a low effect levd of toxicity due to the K™ ion, similar to that of KCI, that is wdl
documented.
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3.16 Mutagenicity

Sudiesin Animas

In vitro Sudies

The results of an Ames assay study with Salmonella typhimurium TA 97 and TA 102, with and
without metabolic activation and up to 1 mg KOH/plate, were negative (Fujita et d., 1992).

The dagtogenic activity of KOH was dudied in an in vitro chromosomd aberration test using
Chinese hamgter ovary (CHO) K1 cdls (Morita et a., 1989). No clastogenic activity was ound a
KOH concentrations of 0, 8 and 12 mM, which corresponded with initid pH vaues of 7.3, 9.8 and
104, respectively. In the presence of an activation sysem (S9 mix) a clastogenic activity was found
with 12 mM KOH (pH 10.4). According to the authors this genotoxic effect is due to the high non-
physologicd pH (same effect with NaOH a 16 mM, pH 10.8). At such high pH vaues, the
clastogenic activity of S9 is increased, or new clastogens are induced by breskdown of the 9.
Incubations a nonphysologicd pH might give fdse-postive responses, and this possbility must
be conddered in the evduation of such results (Morita, 1989). Non-physiologicd environments can
produce genotoxic effects in cultured mammdian cdls (Brusck, 1986, 1987). The pH cauddity is
further proven by the fact that the normd intracdllular concentration of K™ is of the order of 10
times higher: 145 mM in human cdls (Marieb, 1992). A high nonphysologicd pH is not rdevant
in human cdls

NaOH was assayed in the Ames reverson tet  with S, typhimurium drains TA1535, TA1537,
TA1538, TA98, TA100 and in a DNA-repair test with E. coli strains WP2, WP67 and CM871 (De
Flora et d., 1984). Basad on the reaults (rdiability 3) of these tests NaOH was cdassfied as non-

genotoxic.

KCl has been dassfied as norrgenotoxic in a bacterid reverse mutation assay with S, typhimurium
TA 100, TA 1535 TA 1537 and TA 9, a 0, 100, 333, 1000, 3333 and 10000 pg/plate, with and
without metabolic activation (Mortdmans et d., 1986). In a DNA damage and repair assay (SOS
Chromotest Indtitut Pesteur) with E. coli PQ 37, a 1-100000 nM/ml, without metabolic activation,
KCl was negative (Olivier and Marzin, 1987).

Two publications (Myhr and Caspary, 1988; Mitchdl et d., 1988) report the genotoxic effect of
KCl in a mammdian cdl gene mutation assay with mouse lymphoma cdl L5178Y, TK+/-
heterozygote, a 0-5000 pg/ml, with and without metabolic activetion (OECD guiddine 476). The
result was pogtive only a high KCl concentration with metabolic  activation. This has been
dtributed by the authors to the changed physcd environment of the cdls (increesed osmotic
pressure. K™ effects on sequestering of Mf" ions required for chromatin integrity), rather then to a
direct genotoxic effect. Severa authors confirm this type of nonrspecific genotoxic effect (Brusick,
1986, Seeberg, 1983).

K2CO3 has been dassfied has non-genotoxic in an Ames test with Salmonella typhimurium strains
TA 92, TA 94, TA 98, TA 100, TA 1535 and TA 1537, a up to 10 mg/plae, with metabolic
activaion (liver S-9 mix of Fischer ras) and pretreatment with polychlorinated biphenyls (Ishidate
et d., 1984).

KoCO3 has been dassfied has non-genotoxic in a cytogendic assay with Chinese hamder
fibroblasts (CHL cdls) a up to 1 mg/ml, without metabolic activation (Ishidate et d., 1984).

In vivo Sudies
No dudies were identified regarding the “in vivo™ genotoxicity.
NaOH wastested in 2 “in vivo” studies.
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In a mouse bone micronucleus test (rdiability 3) usng 15 mM NaOH & adose of 10 mg/kg bw, the
test compound was administered as a single IP dose to trestment groups (5 maes and 5 femdes) at
30, 48 and 72 h. No sgnificant increase of nuclel was observed (Aaron et d., 1989).

Mouse oocytes were used (rdidbility 3) to determine possble aneuploidy-inducing effects (Brook
e d., 1985). Mice were injected intrgperitonedly with 0.3 — 04 ml of 0.01 M NaOH and
chromosome Soreads were made 12 h after injection. No evidence of non-digunction was found up
to the 40 weeks tested

Condusion

With the sum of information of the sudies on KOH, NaOH, KCl and K,COgs, gpat from the
artefacts due to high pH with KOH or NaOH, and high osmotic pressure with KCl, there is no
evidence for a mutagenic activity. For the reasons explained in section 3.1.1, K* and OH™ are not
expected to be sydemicdly avalable in the body over the normd limits under non-irritaing
conditions. A genotoxic effect is aso not very likdy because both the K and OH" ions are naturaly
present in the human body, K* is presant in the odls a much higher concentration than outside (30
— 40x) and an high concentration of OH- isincompetible with cl life.

3.1.7 Carcinogenicity
Vdid carcinogenicity studies with animas are not available for potassum hydroxide.

An od longterm dudy (rdigbility 3) of 25-46 weeks congding of painting 3-6% KOH solutions
on mouse skin, has been performed (Narat, 1925). The results were ca. 15% occurrence of cancer at
the application dte. As discussed by Ingram and Grasso (1991), such a production of skin cancer is
due to a nongenotoxic mechanism secondary to repested gpplication and prolonged inflammation,
by indirect hyperplasa as a consequence of severe skin damage. Any kind of prolonged irritation
possbly would have produced the same result. HCl solution painting produced aso cancer in mice.
Moreover, such an exposure causing repeated skin damege and increased cdl proliferation to repair
the chronic injury, isnot rlevant for man.

There is adso a drong association between lye dricture of the oesophagus and  oesophaged
squamous cell carcinoma, with along latent period of eventualy severa decades (Spechler, 1992).

Condusion

Thereisno evidence KOH to be carcinogenic in exposure situaions that are relevant for man.

3.1.8 Toxicity for Reproduction
No sudies were identified regarding the reproduction/devel opmentd toxicity.

For the reasons liged under section 3.1.5, KOH as such will not be available to the reproductive
organs and the developing embryo or foetus. Possible effecs are rdaed to K™ ions of KOH, and
sudies conducted with KCl and KoCO3 could therefore be used for reproductive toxicity of KOH as
wall.

A one generation study with femae mice and rats exists for KCl. Doses of 2.35 — 235 mgkg
bw/day in mice and 3.1 — 310 mgkg bw/day in rats were adminigered to groups of 21-24 animds
by sngle dally ord intubation. Body weights were recorded during 17 days for mice, with a post
exposure period of 2 days and during 20 days for ras, with a post exposure period of 5 days. No
dgnificant effects were observed on mice and rat's survivd and reproductive organs, or on
offspring surviva, weight, sex raio and congenitd defects. The NOEL vdues for parenta/materna
and F1 offgoring could be established as > 235 mg KCl/kg bw/day (corresponding to > 123 mg
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K*/kg bw/day) for mice, and > 310 mg KCl/kg bw/day (corresponding to > 162 mg K'/kg bw/day)
for rats (FDRL, 1975).

Reproduction toxicity studies with femade mice and ras exig dso for KXLCOs. Doses of 29 — 290
mg/kg bw/day in mice and 1.8 — 180 mg/kg bw/day in rats were adminigered to 22 - 25 mice/group
ad 23 — 25 ras/group. The exposure period was from day 6 to 15 of gedtation (10 days). No
ggnificant effects were observed on nidation or on maternd or foetd survivd, or for abnormdlities.
The teratogenic NOEL values could be established as > 290 mg KCOs/kg bwi/day (corresponding
to > 164 mg K'/kg bw/day) for mice, and > 180 mg K.CO4kg bw/day (corresponding to > 102 mg
K*/kg bw/day) for rats (NTIS, 1975).

Concluson

Studies to the reproduction of KOH ae not avalable. Based on the results of corresponding
potassum sdts like KCI and KoCO3, effects in non-irritating  doses/concentraions to  reproduction
or development are not expected for KOH. The caculated NOAEL for the potassum ion is goprox.
164 mg/kg bw.

3.2 Initial Assessment for Human Health

KOH is a corrodve substance. Solutions with concentrations of about 2% and higher are corrosive,
while concentrations of about 0.5 to aout 2.0 % are irritating. KOH is not consdered to be a skin
sengtiser. KOH has been used widdy and for a long time, and no human cases of skin sengtisation
have been reported. No dudies are avalable for repested dose toxicity, in vivo genotoxicity, toxicity
to reproduction and development.

The reported ord rat LD50 vaues are 365, 273 and 1230 mg/kg bw/day. Based on the data with
other potassum compounds, it could be conduded thet potassum hes no or a negligible
contribution to the toxicity at lethd dose levels of KOH. With KCl, the NOEL in rats for repeated
dose toxicity is > 1820 mgkg bw/day, and > 88108 mgkg bw/day in women, and for
reproduction/devdopmenta  toxicity, > 235 and > 310 mgkg bw/day for, respectivdly, mice and
rats. With K2COg, the teratogenic NOEL vaues could be established as > 290 mg/kg bw/day for
mice, and > 180 mg/kg bw/day for ras.

Under normd handling and use conditions (norvirritating) neither the concentration of potassum in
the blood nor the pH of the blood will be increased a@ove normd limits and therefore absorbed
KOH is not expected to cause systemicdly toxic leves in the blood. The rend excretion of K+ can
be devated and the OH- ion is neutrdized by the bicarbonate buffer system in the blood. It can dso
be dated that the substance will neither reach the foetus nor reach male and femae reproductive
organs in effective toxic concentrations. Therefore, no risk for reproductive toxicity is to be
expected. Two in vitro genetic toxicity tests (Ames test and mammadian cdl gene mutetion assay)
indicated no evidence for a mutagenic activity. No mutagenic activity was found for the relaed
substances NaOH (both invitro and in vivo) nor KCl and KLC O3 (in vitro).

Accidentd and intentiond exposures to irritating or corrosve solutions of KOH have been
described in the literature. The KOH quantity, its concentration, the exposure duration and the area
of the tissue involved would mainly influence the severity of the effects. In generd, accidentd skin
and eye exposures ae less frequently reported than ingestion in the medica literature, are maybe
less savere and therefore probably the number of admissons to hospitd is less Mo of the
ingestion accidents seem to be rdaed with children and seem to occur & home For adults,
ingestion of KOH can be accidental but dso intentiond ingestion (suicide) does occur.

Dug formation is unlikedy because of the hygroscopic properties. Furthermore KOH has a
negligible vegpour pressure and is rapidly neutrdized in ar by carbon dioxide and therefore dust and
vgpour exposure are not expected. There are no gpplications known where there is formation of
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agrools. If they occur, aerosols probably are neutrdized by carbon dioxide before they reech the
lungs.
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4 HAZARDSTO THE ENVIRONMENT

41 Aquatic Effects

At concentrations reported in publications and study reports, the toxicity has been assumed to be
due to hydroxide only, because a these effect concentrations the concentration of potassum is too
low to explain the effects However, it should be redised that the results of toxicity tests with KOH
depend on the buffer capacity of the tes medium. In a highly buffered test medium the hydroxyl ion
will be neutrdized and the observed toxicity will be low, while in a poorly buffered tex medium the
pH will incresse rapidly and therefore the observed toxicity will be rdatively high (see dso section
2.1). Besdes the direct effects (pH change) KOH could dso have indirect effects. The pH change
could influence the speciation of other chemicds and therefore increese and/or decrease the toxicity
e.g. NHzismoretoxic than NH,'. The available toxicity tests with KOH will be discussed below.

For the hazard assessment of potassum hydroxide, the use of daa from sodium hydroxide or
potassum chloride (“andogs or surrogates’) is useful. Indeed, NaOH is a drong base, a hydroxide
that has a very dmilar effect regarding pH or corrosveness. KCl is a soluble potassum sdt, which
has avery smilar effect regarding the potassum toxicity of KOH.

Effects on fish

A 9%6-hour test (rdidbility 3) with Gambusia affinis (mosquito fish) reveded an LC50 of 80 mgll.
At 56 mg/l, no effects on the fish were observed. At the highest concentration tested (100 mg/l) the
pH was increased up to 10.3 (Wdlen e d, 1957). In an old 24-hour test (rdiability 3) with brook
trout, Salvelinus fontinalis, a minimum lethd dose of 50 mg/l is given (Bdding, 1927). A 24-hour
LCS0 vdue of 165 mgl has been published (rdiability 3) for guppy, Poecilia reticulata
(Yarzhombek, 1991).

A gshort review (rdiability 4) of the toxicity of KOH for fish is given by McKee e d. (1963).
Concentrations between 29 and 140 mg/l of KOH seemed to have killed fish but on the other hand a
concentration of 28 mg/l have not harmed fish.

A TLm 24 hr for Gambusia affinis (mosquito fish) of 80 ppm in fresh water is given in the U.S.
(U.S. Coast Guard, Department of Transportation, 1984).

Severd publications with NaOH (rdliability 3 or 4) give an indication on the OH'" effect.

A 9%6-hour test with Gambusia affinis (mosquito fish) reveded an LC50 of 125 mg/l. At 84 mg/l, no
effects on the fish were observed. The pH was 9 a 100 mg/l (Wdlen & d, 1957). A 24-hour
toxicity test (Jensen, 1978) with Carassius auratus (goldfish) reveded a NaOH LC50 of 160 mg/l
(equivdent KOH: 224 mg/l). At 100 mg/l (equivdent KOH: 140 mg/l), pH 9.8, no mortdity was
obsarved. A toxicity test (Juhnke et d., 1978) with a related species, Leuciscus idus melanotus,
reveded an LC50 (48-hour) of 189 mg/l (equivdent KOH: 265 mg/l). Solutions of NaOH in pond
water sarted to be toxic to the fry of Lucioperca lucioperca L (pike perch) a NaOH concentrations
of 35 mg/l (equivdent KOH: 49 mg/l) and higher (Stangenberg, 1975).

The chronic effect of NaOH on guppies (Lebistes reticulatug has been tesed (Rustamova, 1977;
rdicbility 3) & 25, 50, 75 and 100 mg/l (equivdent KOH: 35, 70, 105 and 140 mg/l respectivey).
An adverse effect on the survivel rate, growth and fecundity, as wel as on the qudity of the
progeny was found. Upon prolonged exposure concentrations of 25-100 mg/l (equivdent KOH: 35-
140 mg/l) produced significant changesin the biology of the fish.

Regading the KCl toxicity, in a sudy caried out under nationd guiddines and with a rdidble
procedure destription, a 96h — LC50 \due of 880 mg/l +15) with Pimephales promelas has been
published (Mount et d., 1997).

UNEP PUBLICATIONS 21



OECD SIDS POTASSIUM HYDROXIDE
Effects on invertebrates

In an abdract (rdiability 4), Matisoff et d., (1991) report tha KOH concentrations exceeding 10
ppm induce complete mortdity of zebramussels (Dreissena polymorpha).

Toxicity tests with invertebrates like Daphnia magna have not been found. Publications exi in the
cae of NaOH and KCl. These data are useful for the evauation of KOH, as their effects are
probably caused by the hydroxyl ion and the potassum ion, respectively.

The LC50 after 48 hours of exposure was 40 mg NaOH/l (equivdent KOH: 56 mg/l) for the
freshwater cladoceran Ceriodaphnia dubia (Warneet ., 1999).

A dhort review (rdiability 4) of the toxicity of NaOH for invertebraes is given by McKee et 4d.
(1963). The toxicity threshold concentretion of NaOH for Daphnia magna was reported to range

from 40 to 240 mg/l (equivdents KOH: 56 and 337 mg/l). Concentrations of 125 to 1000 mg/l were
reported to be lethd to insect larvae (equivalents KOH: 175 and 1403 mg/l).

The following sudies (rdiahility 3) give additiond informetion.

The lethd concentration of NaOH to the vector snals Biomphalaria a. alexandrina, Bulinus
truncatus and Lymnaea caillaudi (Gohar et d., 1961) was 150, 150 and 450 mg/l (equivdents
KOH: 210, 210 and 637 mg/l respectively). The LC50 after 48 hours of exposure was 33-100 mg/l
(equivdents KOH: 46 and 140 mg/l) for the maine polychaete Ophryotrocha diadema (Parker,
1934)

Regarding the KCl toxicity, in a dudy caried out under nationd guiddines and with a rdidble
procedure description, 48h — LC50 vdues of 660 mg/l ¢7.5) with Daphnia magna and 630 mg/l
(+14) with Cer odaphnia dubia have been published (Mount et d., 1997).

Effectsin aquatic plants/ algae
Toxicity tests with dgae or aquatic plants have not been found (nor for sodium hydroxide).

A KCl dudy reports a 120 h — EC50 (growth rate) vadue of 1337 mg/l with the dga Nitscheria
linearis (Patrick et d., 1968).

Effects on micro organisms

The inhibition of the bioluminescence of the bacterium Photobacterium phosphoreum by KOH has
been measured with the Microtox system (Bulich et d., 1990). The 15 minutes-EC50 was 22 mg/l.
The test medium was 2 % NaCl which means that the medium was not buffered.

The effect of NaOH on moetility of the protozoan Tetrahymena thermophila was dudied by
microscope (Slverman et d., 1987). When 1% NaOH was diluted 62 times the moatility was higher
than 90 % of control cel matility (highest tolerated dose, HTD). This would be equa to a NaOH
concentration of 161 mg/l (equivalent KOH: 226 mg/l).

Thefollowing table summarizes the aguatic organismstoxicity.

Substance | Toxicity Value (ma/l) | Organism Species Reference Reliability
type
KOH NOEC 56 (96 h) Fish acute Gambusia affinis Wallen (1957) 3a
28 Fish acute Mc Kee (1963) 4b
L ethal 50 (24 h) Fish acute Salvelinus fontinalis Belding (1927) 3a
29-140 Fish acute Mc Kee (1963) 4b
LC50/EC50 80 (96 h) Fish acute Gambusia affinis Wallen (1957) 3a
165 (24 h) Fish acute Poecilia reticulata Y arzhombek (1991) 3a
22 (15min.) | Micro-organisme | Photobacterium Bulich (1990) 2c
phosphoreum
TLm 80 (24 h) Fish acute Gambusia affinis US Coasgt Guard
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(1984)
LC100 10 Invertebrate acute | Dreissena polymorpha Matisoff (1991) 4a
NaOH NOEC 84 (96 h) Fish acute Gambusia affinis Wallen (1957) 3a
161 (2 min.) | Micro-organisme | Tetrahymena thermophila | Silverman (1987) 3a
Toxic 35 (24 h) Fish acute Lucioperca lucioperca L. Stangenberg (1975) 3a
25-100 Fish chronic Lebigesreticulatus Rustamova (1977) 3a
40-240 Invertebrate acute | Daphnia magna Mc Kee (1963) 4b
Lethal 125-1000 Invertebrate acute | Insect larvae Mc Kee (1963) 4b
150 Invertebrate acute | Biomphalaria a. Gohar (1961) 3a
alexandrina
150 Invertebrate acute | Bulinustruncatus Gohar (1961) 3a
450 Invertebrate acute | Lymnaea caillaudi Gohar (1961) 3a
LC50/EC50 160 (24 h) Fish acute Carrasius auratus Jensen (1978) 3a
189 (48 h) Fish acute Leuciscus idus melanotus Juhnke (1978) 4e
125 (96 h) Fish acute Gambusia affinis Wallen (1957) 3a
40 (48 h) Invertebrate acute | Cerodaphnia dubia Warne( 1999) 2d
33-100 (48h) | Invertebrate acute | Ophryotrocha diadema Parker (1984) 3a
KCl LC50/EC50 880 (96 h) Fish acute Pimephal es promelas Mount (1997) 1b
660 (48 h) Invertebrate acute | Daphnia magna Mount (1997) 1b
630 (48 h) Invertebrate acute | Cerodaphnia dubia Mount (1997) 1b
1337 (120h) | Algee Nitscheria linearis Patrick (1968) 2e
Conclusion

The aguatic life toxicity vaues for KOH/NaOH fluctuate, probably because of the different buffer
capacities of the tet sydems The toxicity vaues for KCl are much higher, indicating that the
toxicity of KOH/NaOH is probably to be attributed to apH effect.

PNEC derivation

With a few exceptions, the avalable toxicity studies with KOH or NaOH were not conducted
according to current dandard guiddines In many cases pH, buffer cgpacity and/or medium
compostion were not discussed in the publications, dthough this is essentid  information  for
toxicity tests with KOH. The observed variation in LC50 vaues can be explaned by the buffer
capacity of the testing water, which was used.

Although high quality acute ecotoxicity tests and chronic ecotoxicity tests with KOH or NaOH are
not avalable there is no need for additional testing with KOH. Aqudic ecosysems ae
characterized by an dkdinity/pH and the organisms of the ecosystem are adgpted to these specific
naturd conditions. Based on the naurd dkdinity of waters, organisms will have different optimum
pH condtions, ranging from poorly buffered waters with a pH of 6 to very hard waters with pH
vaues up to 9. A lot of information is avalable aout the reaionship between pH and ecosystem
dructure and dso naturd variations in pH of aguatic ecosystems have been quantified and reported
extensvely in ecologica publications and handbooks

Based on the available data it is not consdered useful to derive a PNEC or a PNECajgeq for KOH
because:

- The naturd pH of aguaic ecosystems can vary sgnificantly between aquatic ecosystems.
Also the sengtivity of the aguatic ecosystems to a change of the pH can vary sgnificantly
between aquatic ecosystems.

- The change in pH due to an anthropogenic KOH addition is influenced sgnificantly by the
buffer capacity of the receiving water.
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Although a PNEC or a PNECadd Was not caculated for KOH there is a need to assess the
environmental effect of a KOH (adkaine) discharge. Based on the pH and buffer capecity of
effluent and receiving water and the dilution factor of the effluent, the pH of the receiving weter
after the discharge can be caculated. Of course the pH change can be measured dso very eesly via
a laboratory experiment or by conducting fidd messurements The change in pH should be
compared with the naturd variation in pH of the receving waer and based on this comparison it
should be assessed if the pH change is acceptable.

To illusrate the procedure and to get an idea about the order of magnitude for acceptable
anthropogenic additions, the acceptable KOH addition will be cdculated for 2 representative cases.
According to Directive 78/659/EEC (European Economic Community, 1978), the pH of surface
water for the protection of fish should be between 6 and 9. In section 2.1 it was mentioned that the
10" -percentile and the 90" -percentile of the bicarbonate concentrations of 77 rivers of the world
were 20 and 195 mg/l, respectively. If it is assumed that only bicarbonate is responsble for the
buffer capacity of the ecosystem and if it is assumed that an increase of the pH to a vaue of 9.0
would be the maximum accepted vaue, then the acoeptable anthropogenic addition of KOH would
be 0.86 and 830 mg/l for bicarbonate concentrations of 20 and 195 mg/l, respectivdly. This gives
an indication of the acceptable amount of KOH that could be discharged to an aguatic ecosystem if
there was an emisson of a pure KOH solution.

KOH concentrations of 0.86 and 8.30 mg/l are equivdent with K concentrations of 0.60 and 5.78
mg/l, respectively. These concentrations are close to measured concentrations of potassum in
rivers of the world (see section 21), and say fa behind leves, which are economic (there is
goproximatdy a factor 100 between these vaues and the vaues of KCl toxicity; see section 4.1
Aquatic effects). Futhermore concentrations of 0.60 — 5.78 mg/l do not exceed the leves to be
added to recondtituted fresh water, which is used for toxicity testing. According to ASTM (1996)
the potassum concentration of recondtituted fresh weater is 0.3 — 84 mg/l depending on the hardness
of the water to be prepared. This confirms that the hazard of KOH (not neutrdized) is caused by the
hydroxyl ion (pH effect).

4.2 Terrestrial Effects

The ECH0 after 90 days of KOH for Enchytraeus sp. (>95% Cognetia sphagnetorurm), soil dweling
organisms, has been evauated by Heungens (1984) as 850 mg / | litter (artificid soil). The effect of
KOH on the enchytraeid population was not correlated to pH, but to an increase of conductivity.

It is remembered that potassum is one of the three mgor nutrients in terredrid plants and is
important for the osmotic and ionic regulaion, control of waer, protein synthess and
photosynthesis (Marschner, 1995).

Conclusion

The only sudy in this compatment indicates a low levd of toxicity, probably due to the buffering
capecity of the soil used. In generd, the results of terredtrid toxicity tests will depend drongly on
the buffer capacity of the soil and can probably be predicted based on the buffer capacity of the soil.

4.3 Other Environmental Effects

No other environmental effects are expected.

4.4 Initial Assessment for the Environment

The hazard of KOH for the environment is caused by the hydroxyl ion (pH effect). For this reason
the effect of KOH on the organisms depends on the buffer capacity of the aguatic or terrestrid
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ecosysem. Also the vaiation in acute toxicity for aguaic organiams can be explaned for a
ggnificant extent by the variation in buffer cgpecity of the tes medium. The LC50 vaue of acute
fish toxicity was in the order of 80 mg/l. It was 880 mg/l for KCI and ranged between 125-189 mg/l
for NaOH. The LC50 vaues of acute invertebrate toxicity for KCl was 660 mg/l (Daphnia magna)
and 630 mg/l Ceriodaphnia dubia), and for NaOH 40 mg/l (Ceriodaphnia dubia). The EC50 agee
vaue (Nitscheria linearis) was 1337 mg/l for KCl.

Because of the buffer capacity, the pH and the fluctuation of the pH are very specific for a certain
ecosystem, it was not considered useful to derive a PNEC. If it is assumed that the upper pH limit
for the protection of fish is 9 (according to Directive 78/659/EEC), this limit would be attained with
056, 0.86, 451 and 830 mg/l KOH in, respectivdy, didtilled water, soft water (20 mg/l HCO3),
normal hardness water (106 mg/l HCOs) and high hardness water (195 mg/l HCO3). To assess the
potential environmenta effect of a KOH discharge, the pH change of the recaiving water should be
caculated or measured and compared with the natural variation of the receiving weter. Based on
this comparison it should be assessed which amount and pH of the effluent are acceptable under
spedific locd Stuations.

Some few uses of KOH could result in an emisson of KOH leading to a locad increase of the pH in
the aguatic environment. However, the pH of effluents is normaly messured very frequently and
can be adepted eadly and therefore a sgnificant increese of the pH of the recelving water is not
expected. Generdly the change in pH of the recaving water should stay within a tolerated range of
the pH at the effluent site, and for these reason adverse effects on the aguatic environment are not
expected due to production or use of KOH, if emissons of wasde wae ae controlled by
gopropriate pH limits and/or dilutions in relation to the naturd pH and buffering cgpacity of the
receiving water.

Aquatic potassum emissons originating from uses of KOH are probably smdl compared to other
sources. It is dear that an environmentd hezard assessment of potassum should not only evauate
dl naurd and anthropogenic sources of potassum but should dso evduae dl other ecotoxicity
dudies (e.g. with potassum sdts), which is beyond the scope of this report.
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5 RECOMMENDATIONS
Environment

Therisk that KOH poses for the environment is essentiadly restricted to a pH increase of the aquaic
compartment, which is dependent on the hardness of the waters. This effect iswell known, as are
the ways to contral it. Therefore, no further testing is required.

Human health

Therisk that KOH poses for human hedlth originates from its corrosive properties essentidly.
These are sufficiently documented in order to take the indicated precautions of use. Therefore no
further testing is required.
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1. GENERAL INFORMATION

DATE: 30-JAN-2002
ID: 1310-58-3

lUCLIDData Set
Exi sting Chem cal I D: 1310-58-3
CAS No. 1310- 58-3
El NECS Name pot assi um hydr oxi de
El NECS No. 215-181-3
TSCA Nane Pot assi um hydr oxi de ( K(OH))

Mol ecul ar Fornmul a

Producer Rel ated Part
Company:
Creation date:

Subst ance Rel ated Part

Conpany:
Creation date:

Printing date:
Revi si on date:
Date of |ast Update:

Nunmber of Pages:

Chapter (profile):

Reliability (profile):

Flags (profile):

HKO

Tessenderl o Chem e
10- JAN 2001

Tessenderl o Chem e
10- JAN 2001

30- JAN- 2002

30- JAN- 2002

74

Chapter: 1, 2, 3, 4, 5, 7

Reliability: without reliability,

1, 2, 3, 4

Fl ags: without flag, confidential, non confidential, WX

(DE), TA Luft (DE), Material

Saf ety Dataset, Risk

Assessnment, Directive 67/548/ EEC, Sl DS
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1. GENERAL INFORMATION DATE: 30-JAN-2002

ID: 1310-58-3

1.0.1 OECD and Company Infor mation

Type: cooperating conpany
Nanme: Aragonesas SA
Country: Spai n

07- MAY-2001

Type: cooperating conpany
Nane: Asahi d ass Co
Country: Japan

07- MAY-2001

Type: cooperating conpany
Name: BASF AG

Country: Cer many

07- MAY-2001

Type: cooperating conpany
Nane: Dai so Co

Country: Japan

07- MAY-2001

Type: cooperating conpany
Nanme: Degussa AG

Country: Ger many

26-JUL-2001

Type: cooperating conpany
Nane: Eni chem Spa
Country: Italy

07- MAY-2001

Type: cooperating conpany
Nane: I neos Ltd

Country: Uni ted Ki ngdom

07- MAY-2001

Type: cooperating conpany
Nanme: SPC Har bonni éres SA
Country: France

07- MAY-2001

Type: | ead organi sation
Nane: Tessenderl o Chenie NV
Part ner: Dat e: 10-JAN-2001
Street: St ati onstr aat

Town: 3980 Tessenderlo
Country: Bel gi um

Phone: 32 13 61 22 11

Tel ef ax: 32 13 67 23 43
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1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3

07- MAY-2001

07- MAY-2001

1.0.2 L ocation of Production Site

1.0.3 Identity of Recipients

Name of recip.: Guy Myl der mans
Street: St ati onstraat

Town: B- 3980 Tessenderl o
Country: Bel gi um

Phone: 32 13 61 25 46

Tel ef ax: 32 13 67 23 43
17-JAN-2001

1.1 General Substance I nformation

Subst ance type: i nor gani c
Physi cal status: solid

Purity: ca. 91 %ww
07- MAY-2001

1.1.0 Detailson Template

1.1.1 Spectra

1.2 Synonyms

Caustic Potash
10- JAN-2001

Pot assi um hydrat e
10- JAN-2001

Pot assi um hydroxi de, dry solid, flake, bead or granule
10- JAN- 2001

Pot assium | ye
10- JAN- 2001

13 Impurities

CAS- No: 7732-18-5

El NECS- No: 231-791-2

El NECS- Nane: wat er

Cont ent s: ca. 8 %ww

27- MAR- 2001 (35)
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1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3

CAS- No: 1310-73-2

El NECS- No: 215-185-5

El NECS- Nane: sodi um hydr oxi de

Content s: <1 %ww

27- MAR- 2001 (35)

CAS- No: 584- 08-7

El NECS- No: 209- 529- 3

El NECS- Nane: pot assi um car bonat e

Contents: <.7 %wWw

12- SEP- 2001 (35)

CAS- No: 7447-40-7

El NECS- No: 231-211-8

El NECS- Nane: pot assi um chl ori de

Cont ent s: < .01 %ww

Remar k: For the major process in use, the nmercury cells process.

27- MAR- 2001 (35)

CAS- No: 7758-02-3

El NECS- No: 231-830- 3

El NECS- Nane: pot assi um brom de

Cont ent s: < .0001 %ww

11- APR- 2001 (35)

CAS- No: 3811-04-9

El NECS- No: 223-289-7

El NECS- Nane: pot assi um chl orate

Contents: < .001 %ww

27- MAR- 2001 (35)

CAS- No: 7758-01- 2

El NECS- No: 231-829- 8

El NECS- Nane: pot assi um bromat e

Contents: < .0005 % wWw

11- APR- 2001 (35)

CAS- No: 7439-97-6

El NECS- No: 231-106-7

El NECS- Nane: mercury

Content s: < .0001 % ww

Remar k: Mercury cells process (< 0.000059% .

26-JUL-2001 (35)

1.4 Additives

CAS- No:

El NECS- No:

El NECS- Nane:

Remar k: No additives

17- JAN- 2001

1.5 Quantity

Production during the last 12 nonths: yes

I mport during the last 12 nonths: yes

Quantity produced : nore than 1 000 000 tonnes in 1994
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OECD SIDS

POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002

ID: 1310-58-3

Remar k:

07- MAY-2001

1.6.1 Labelling

Label l'i ng:
Synbol s:
Specific limts:
R- Phr ases:

S- Phr ases:

Remar k:

17-JAN-2001

1.6.2 Classification
Cl assification:
Cl ass of danger:
R- Phr ases:

Remar k:

19- DEC- 2001

1.7 Use Pattern

Type:

Cat egory:
Resul t:

28- MAR- 2001

Type:
Cat egory:
Resul t:

EU production: 100, 000-500, 000 tonnes (100% /annum
(1997-1998), 11 producers.
EU i nport: 10, 000- 50, 000 tonnes (100%/annum (1998), mminly
USA, Tcheky, Israél.
America: 5 producers
Europe: 11 producers.
Japan: 4 producers.
East Europe: 3-4 producers.
Asi a: >3 producers.
(84)

as in Directive 67/548/ EEC

C

yes

(22) Harnful if swallowed

(35) Causes severe burns

(1/2) Keep locked up and out of reach of children

(26) In case of contact with eyes, rinse imediately with
pl enty of water and seek nedi cal advice

(36/37/39) Wear suitable protective clothing, gloves and
eye/ face protection

(45) In case of accident or if you feel unwell, seek nedica
advice i medi ately (show the | abel where possible)
Directive 67/548/ EEC- XXV° Adapt.

Specific linmts:

C=25% C, R22-35

59%<=C<25% C;, R35

2%<=C<h% C, R34

0. 5%=C<2% Xi; R36/38

UN Hazard Cl ass: 8

UN n° 1813 (dry material)

UN n° 1814 (aqueous sol utions)
UN Packing Group: II.

as in Directive 67/548/ EEC
corrosive

(35) Causes severe burns
Xn; R22

C R35

type
Non di spersive use
> 95% of the gl obal nmarket.

(63)

type
W de di spersive use
< 5% of the gl obal market.
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002

ID: 1310-58-3
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: Agricul tural industry
Remar k: Non di spersive use.
Resul t: 18% of the gl obal narket.
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: Basi ¢ industry: basic chemcals
Remar k: Non di spersive use.
Resul t: 47% of the gl obal nmarket.
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: Chenical industry: used in synthesis
Remar k: Non di spersive use.
Resul t: 24% of the gl obal market.
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: El ectrical /el ectronic engineering industry
Remar k: Non di spersive use.
Resul t: 6% of the global market.
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Al others: < 5% of the global market.
28- MAR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Pot assi um car bonate: 26% of the gl obal market.
28- MAR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Chem cal manufacturing: 16% of the gl obal market.
11- APR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Pot assi um chem cal s: 12% of the gl obal narket.
28- MAR- 2001 (63)
Type: use
Cat egory: Fertilizers
Remar k: Non di spersive use.
Resul t: 11% of the gl obal market.
28- MAR- 2001 (63)
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002

ID: 1310-58-3
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Phosphat es: 9% of the gl obal market.
28- MAR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Detergents: 8% of the gl obal market.
11- APR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Agricultural chem cals: 7% of the global narket.
28- MAR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Al kal ine batteries: 6% of the global market.
11- APR- 2001 (63)
Type: use
Cat egory: ot her
Remar k: Non di spersive use.
Resul t: Al'l other: < 5% of the global market.
28- MAR- 2001 (63)
Type: i ndustri al
Cat egory: Pai nts, lacquers and varni shes industry
Remar k: W de di spersive use.
Resul t: < 5% of the gl obal market.
28- MAR- 2001 (35)
Type: i ndustri al
Cat egory: Personal and donestic use
Remar k: W de di spersive use.
Resul t: < 5% of the gl obal narket.
28- MAR- 2001 (35)
Type: use
Cat egory: Cl eani ng/ washi ng agents and disinfectants
Remar k: W de di spersive use.
Resul t: Pai nt and varni sh renovers: < 5% of the gl obal market.
28- MAR- 2001 (35)
Type: use
Cat egory: Cl eani ng/ washi ng agents and di si nfectants
Remar k: W de di spersive use.
Resul t: Drain cleaners: < 5% of the gl obal market.
11- APR- 2001 (35)
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3

Type: use

Cat egory: Cl eani ng/ washi ng agents and di si nfectants

Remar k: W de di spersive use

Resul t: Degr easi ng agents: < 5% of the gl obal narket.

28- MAR- 2001 (35)

Type: use

Cat egory: Cl eani ng/ washi ng agents and disi nfectants

Remar k: W de di spersive use

Resul t: Dai ry pipeline cleaners: <5% of the gl obal narket

11- APR- 2001 (35)

Type: use

Cat egory: Cl eani ng/ washi ng agents and disi nfectants

Remar k: W de di spersive use

Resul t: Liquid drain cleaners containing 4 - 4.5% KOH

11- APR- 2001 (32)

Type: use

Cat egory: Cl eani ng/ washi ng agents and disinfectants

Remar k: W de di spersive use.

Resul t: Li quid drain cleaners containing 25 - 36.5% KOH and a solid

drain cleaner with 71% KOH

11- APR- 2001 (42)

Type: use

Cat egory: Cl eani ng/ washi ng agents and disi nfectants

Remar k: W de di spersive use

Resul t: Li qui d degreasing agents containing 0.75 - 1.50% KOH

11- APR- 2001 (82)

Type: use

Cat egory: Cl eani ng/ washi ng agents and di sinfectants

Remar k: W de di spersive use

Resul t: Liquid dairy pipeline cleaners containing 8 - 25% KOH.

11- APR- 2001 (24)

Type: use

Cat egory: Cl eani ng/ washi ng agents and di sinfectants

Remar k: Non di spersive use

Resul t: A battery electrolyte containing 25% KOH

11- APR- 2001 (28)

Type: use

Cat egory: Cl eani ng/ washi ng agents and di sinfectants

Remar k: Non di spersive use

Resul t: Battery electrolytes containing 7 - 12% KCH

11- APR- 2001 (85)

1.7.1 Technoloagy Production/Use

Type: Producti on

Remar k: KOH (together with chlorine) is manufactured by KC
electrolysis. The 3 existing electrolysis processes, nercury,
di aphragm and nenbrane processes, can be applied. Wth the
di aphragm process, an high chloride content cannot be avoi ded.
Wth the menbrane process, the chloride content is |ower. The
mercury process is still preferred, for the high product
purity obtai ned.
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3

26-JUL-2001 (88)

1.8 Occupational Exposure L imit Values

Type of limt: TLV (US)

Limt val ue: 2 mg/ n8
Remar k: ACG H, (1998). Critical effects: irritation, corrosion.
Reliability: (1) wvalid without restriction
02- JAN- 2002 (33)
Type of limt: other: TWA US, NI OSH, 1997.

Limt val ue:
Short term expos.

Limt val ue: 2 ng/ n8

Schedul e: 10 hour (s)
Reliability: (1) wvalid without restriction
02- JAN-2002 (33)
Type of limt: other: peak limtation Australia, 1990.

Limt value:
Short term expos.

Limt val ue: 2 ng/ n8
Reliability: (1) wvalid without restriction
02- JAN- 2002 (33)
Type of limt: ot her: STEL UK, 1991.

Limt val ue:
Short term expos.

Limt val ue: 2 nmg/ n8
Schedul e: 10 mi nute(s)
Reliability: (1) wvalid without restriction
02- JAN- 2002 (33)
Type of limt: other: Dk Iimt value anmbient air.
Limt val ue: . 005 ng/ n8
Reliability: (1) wvalid without restriction
02- JAN- 2002 (21)

1.9 Sour ce of Exposure

Meno: Kinrivers, worldwi de, <5 ng/l; >12 ng/l downstream of potash
m nes. Monitoring val ues worl dwi de.
pH annual average nostly 6.5-8.3; global nmedian value 7.7. No
strong variability at individual stations.

Remar k: Pot assium statistics for 75 world rivers:
mean: 3.22 ng/l
10th percentile: 0.80 ny/l
90th percentile: 5.96 ng/l
range: 41.90 ny/|

Pot assium statistics for 11 rivers from North Anmerica:
nmean: 2.35 ng/l

10th percentile: 0.80 ng/l

90t h percentile: 5.00 ng/l

range: 7.20 ny/l
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OECD SIDS

POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002

ID: 1310-58-3

Att ached doc. :

Pot assium statistics for 5 rivers from South Anerica:
mean: 1.58 nog/l

10th percentile: 0.74 ny/l

90t h percentile: 2.30 ng/l

range: 1.80 ny/l

Pot assium statistics for 25 rivers from Asi a:
nmean: 2.17 ng/l

10th percentile: 0.84 ng/l

90t h percentile: 3.94 ng/l

range: 6.80 ng/l

Pot assium statistics for 7 rivers fromAfrica:
nmean: 1.84 ng/l

10th percentile: 1.16 ng/l

90t h percentile: 2.66 ny/l

range: 2.10 ng/|

Pot assium statistics for 21 rivers from Europe:
mean: 5.88 ng/l

10th percentile: 0.80 ng/l

90t h percentile: 7.00 ng/l

range: 41.40 ng/|

Pot assium Statistics for 6 rivers from Cceani a:
mean: 2.87 ng/l

10th percentile: 0.40 ng/l

90t h percentile: 5.00 ng/l

range: 5.60 ng/l

Level s of concern for water quality from anthropogenic
exposure, predomnantly fertilizers, are never reached (12
ng/ | WHO gui deline for drinking water), except downstream from
potash m nes (Weser: 42.0 ng/l; Elbe: 26.1 ng/l).
Acidity/alkalinity is measured as pH which is a key paraneter
in water quality. pHis closely |linked to biologica
productivity in aquatic systens. Wth dissolved organic acids
fromsoil |eaching (Amazonia), a pH of less than 4.0 has been
nmeasured. In waters with a high chlorophyll content, the

bi carbonate assimlation can result in pH val ues exceeding
quiet comonly 8.5 and even 9.0 at m dday (Loire).

UNEPTr i ver shi car bK010718. xI s

UNEP Bi carbonate and Potassiumin Rivers Worl dwi de.

Reliability: (1) wvalid without restriction

27-JUL-2001 (89)

Meno: K coming directly from KOH reaching the environnent: <0.25% of
the total anthropogenic potassium

Remar k: Wth a gl obal potash production of 29.341.000 tons K20, or
24.357.391 tons K in 1989, and an estinmated KOH production
that not exceeded 800.000 tons that year, or 557.476 tons K
(Ul mann, 1998), and taking into account that no nore than 11%
of the K from KOH coul d be discharged to the environnent (see
section 1.7 Use Pattern: 5% w de dispersive use + 6% in
al kal i ne batteries; the rest is transfornmed in industrial
uses; COccidental Chem Corp., 2000), not nore than 61.322 tons
K coming directly from KOH reaches the environnent, or 0.25%
of the total anthropogenic potassium

Reliability: (1) wvalid without restriction

27-JUL-2001 (63) (88)
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3

Meno: Rijn Lobith 1998:

mg/| K min.4. 4/ max. 6. 8/ nean 5.6/ n=13
pH: min.7.42/ max. 7. 87/ mean 7.7/ n=304.

Reliability: (2) wvalid with restrictions
27-JUL-2001 (72)
Meno: Maas Tailfer 1998:

mg/l K mn.2. 2/ max. 3.0/ nmean 2.7/ n=13
pH: mn.7.92/ max. 8. 36/ nean 8. 18/ n=13.

Reliability: (2) wvalid with restrictions
27-JUL-2001 (72)
Meno: Maas Eijsden 1998:

mg/l K mn.2. 5/ max. 5.0/ nean 3.5/ n=13
pH. mn.7.08/ max. 8. 17/ mean 7. 65/ n=311.

Rel i ability: (2) wvalid with restrictions
27-JUL-2001 (72)
Meno: Maas Kei zer sveer 1998:

mg/| K mn.3.6/mx. 8.1/ nmean 5.5/ n=27
pH: min.7.61/ max. 8. 08/ mean 7. 84/ n=14.
Rel i ability: (2) wvalid with restrictions
27-JUL-2001 (72)

1.10.1 Recommendations/Pr ecautionary M easur es

1.10.2 Emergency M easur es

1.11 Packading

1.12 Possib. of Rendering Subst. Harmless

1.13 Statements Concerning Waste

1.14.1 Water Pollution

1.14.2 M ajor Accident Hazards

1.14.3 Air Pollution

1.15 Additional Remarks

Meno: El ectrodi al ysis can be used for the purification and recovery
of spent KOH containing streans from al kal i ne storage
batteries recycling.

17-JAN- 2001 (97)

Meno: Sol vent extraction with Kelex 100 (Wtco) can be used for the
treatnment of spent electrolyte solutions generated in
ni ckel -cadm um battery manufacturi ng.

17-JAN- 2001 (83)
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OECD SIDS POTASSIUM HYDROXIDE

1. GENERAL INFORMATION DATE: 30-JAN-2002
ID: 1310-58-3
Meno: KOH sol utions can be used to inactivate fecal colifornms in

sewage sl udge by storage at pH 10.5 during 14 days, the total
bacteria and fungal nmicroflora being only slightly affected.

11- APR-2001 (2)

Meno: KOH sol uti ons shoul d be considered for neutralizing plant acid
wast es.

17- JAN- 2001 (90)

Meno: Soil's contam nated by KOH can be permanently treated by "in
situ" vitrification (I1SV).

17- JAN- 2001 (23)

17-JAN- 2001

1.16 L ast Literature Search

Type of Search: I nternal and External
Dat e of Search: 02-JUL-2001

27-JUL-2001

1.17 Reviews

1.18 Listings e.q. Chemical Inventories
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OECD SIDS POTASSIUM HYDROXIDE
2. PHYSICO CHEMICAL DATA DATE: 30-JAN-2002
ID: 1310-58-3
2.1 Melting Point
Val ue: = 406 degree C
Deconposi ti on: no
Subl i mati on: no
GLP: no data
Test subst ance: no data
Remar k: The melting point varies widely with the water content.
Reliability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
Fl ag: Critical study for SIDS endpoint
19- DEC- 2001 (44)
Val ue: = 250 degree C
Deconposi ti on: no
Subl i mati on: no
GLP: no data
Test subst ance: as prescribed by 1.1 - 1.4
Remar k: The melting point varies widely with the water content.
Rel i ability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
19- DEC- 2001 (87)
2.2 Boiling Point
Val ue: = 1327 degree C at 1013 hPa
Deconposi tion: no
GLP: no data
Test subst ance: no data
Reliability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
Fl ag: Critical study for SIDS endpoint
19- DEC- 2001 (44)
Val ue: = 1324 degree C at 1013 hPa
Deconposi ti on: no
GLP: no data
Test subst ance: no data
Rel i ability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
19- DEC- 2001 (17)
2.3 Density
Type: relative density
Val ue: = 2.044 g/cnB at 20 degree C
GLP: no data
Test subst ance: no data
Reliability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
Fl ag: Critical study for SIDS endpoint
02- JAN-2002 (44)
Type: relative density
Val ue: = 2.04 g/cn3 at 20 degree C
GLP: no data
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OECD SIDS POTASSIUM HYDROXIDE
2. PHYSICO CHEMICAL DATA DATE: 30-JAN-2002
ID: 1310-58-3
Test subst ance: no data
Rel i ability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
19- DEC- 2001 (17)
2.3.1 Granulometry
2.4 Vapour Pressure
Val ue: = 1.3 hPa at 719 degree C
Deconposi ti on: no
GLP: no data
Test subst ance: no data
Rel i ability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
Fl ag: Critical study for SIDS endpoint
19- DEC- 2001 (44)
Val ue: = 1.3 hPa at 714 degree C
Deconposi ti on: no
GLP: no data
Test subst ance: no data
Reliability: (2) wvalid with restrictions
(2g) Data from handbook or coll ection of data.
19- DEC- 2001 (17)

2.5 Partition Coefficient

| og Pow

Met hod:
Year :

Remar k:

10-JAN- 2001

Not applicabl e when the species undergo dissociation in
ei t her phase.

2.6.1 Water Solubility

Val ue: = 1100 g/l at 25 degree C
Qualitative: of very high solubility
GLP: no data
Test subst ance: no data
Rel i ability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
Fl ag: Critical study for SIDS endpoint
19- DEC- 2001 (17)
Val ue: = 1120 g/l at 20 degree C
Qualitative: of very high solubility
GLP: no data
Test subst ance: no data
Reliability: (2) wvalid with restrictions
(2g) Data from handbook or collection of data.
02- JAN-2002 (87)
pH: ca. 13.5 at 5.611 g/l and 25 degree C
GLP: no data
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OECD SIDS

POTASSIUM HYDROXIDE

2. PHYSICO CHEMICAL DATA DATE: 30-JAN-2002

ID: 1310-58-3

Test subst ance:
Remar k:

Reliability:

19- DEC- 2001

no data

From a theoretical point of view, the pH of a 0.1M solution
shoul d be 13.

pKa is not applicable (strong base, totally dissociated).
(2) wvalid with restrictions

(2g) Data from handbook or collection of data.

2.6.2 Surface Tension

2.7 Flash Point

Val ue:

Type:

Met hod:
Year :

Remar k:

10- JAN-2001

2.8 Auto Flammability

Val ue:
Remar k:
10- JAN-2001

2.9 Flammability

Resul t:
GLP:
Test subst ance:

07- MAY-2001

(11)
not applicable
Not applicabl e.
non flanmabl e
no data
no data
(17)

2.10 Explosive Properties

Result:
Remar k:
10-JAN-2001

Not appl i cabl e.

2.11 Oxidizing Properties

Resul t:
Remar k:

10-JAN-2001

Not appl i cabl e.

2.12 Additional Remarks

Meno:

11- APR- 2001

When di ssolved in water or al cohol or when the solution is

treated with acid, much heat is generated
(11)
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2. PHYSICO CHEMICAL DATA DATE: 30-JAN-2002
ID: 1310-58-3

Meno: Ent hal py of sol ution
KOH: -57.61 kJ/nol.
KOH. H2O - 14. 64 kJ/ nol .
KOH. 1. 5H2OC  -10. 46 kJ/ nol .

11- APR- 2001 (44)
Meno: Readi | y absorbs npi sture and carbon dioxide fromair and
del i quesces.
11- APR- 2001 (11)
Meno: When heated to deconposition it emits toxic funes of K20
11- APR- 2001 (43)
Meno: When wet, attacks netals such as alumnium tin, |ead and zinc
to produce flammabl e hydrogen gas.
11- APR- 2001 (43)
Meno: Aggregate stability and saturated hydraulic conductivity Ks
decreases with increasing hydroxi de concentration.
11- APR- 2001 (46)
Meno: Hydr oxi de ani ons increase (concentrati on dependent) the

negative charge (CEC) of soils. Higher exchangeabl e potassium
percent age (EPP) val ues are neasured, conpared with chloride.
11- APR- 2001 (45)
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POTASSIUM HYDROXIDE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 30-JAN-2002
ID: 1310-58-3

3.1.1 Photodegr adation

Type:
Met hod:
Year :
Test substance:
Remar k:
10- JAN-2001

Not appli cabl e.

3.1.2 Stability in Water

Type:
Met hod:

Year :
Test substance:
Remar k:
10-JAN-2001

Not appl i cabl e.

3.1.3 Stability in Soil

3.2 Monitoring Data (Environment)

Type of
neasur ement : background concentration
Medi um surface water
Met hod:
Concentration
Remar k: Pot assi um statistics for

GLP:

GLP:

75 world rivers:

nean: 3.22 ng/l
10th percentile: 0.80 ng/l
90t h percentile: 5.96 ng/l

range: 41.90 ng/l

Pot assi um statistics for
mean: 2.35 ng/l
10t h percentile:
90t h percentile:
range: 7.20 ng/l

Pot assium statistics for

11 rivers from North Anerica:

0.80 mg/|
5.00 mg/ |

5 rivers from South Anerica:

mean: 1.58 ng/l
10t h percentile: 0.74 ny/l
90t h percentile: 2.30 ng/l

range: 1.80 ng/l

Pot assium statistics for

25 rivers from Asi a:

mean: 2.17 nmg/l
10th percentile: 0.84 ng/l
90th percentile: 3.94 ng/l

range: 6.80 ng/l

UNEP PUBLICATIONS
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POTASSIUM HYDROXIDE

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 30-JAN-2002

ID: 1310-58-3

Resul t:

Att ached doc.

Reliability:
Fl ag:
19- DEC- 2001
Type of

measur enent :
Medi um
Met hod:

Concentration
Remar k:

Pot assium statistics for 7 rivers fromAfrica
mean: 1.84 g/l

10th percentile: 1.16 ng/l

90t h percentile: 2.66 ng/

range: 2.10 ng/l

Pot assium statistics for 21 rivers from Europe:
nean: 5.88 ng/l

10th percentile: 0.80 ng/l

90t h percentile: 7.00 ng/l

range: 41.40 ny/ |

Pot assium statistics for 6 rivers from Cceani a:
nmean: 2.87 ng/l

10th percentile: 0.40 ng/l

90t h percentile: 5.00 ny/l

range: 5.60 ng/l

Level s of concern for water quality from anthropogenic
exposure, predominantly fertilizers, are never reached (12

ng/ 1 WHO gui deline for drinking water), except downstream from
potash mnes (Weser: 42.0 ng/l; El be: 26.1 ng/l).

Acidity/alkalinity is measured as pH which is a key paraneter
in water quality. pHis closely linked to biologica
productivity in aquatic systens. Wth dissolved organic acids
fromsoil |eaching (Amazonia), a pH of less than 4.0 has been
nmeasured. In waters with a high chlorophyll content, the

bi carbonate assim lation can result in pH val ues exceeding
qui et commonly 8.5, and even 9.0 at mdday (Loire).
Kinrivers, worldwide, <5 mg/l; > 12 nmg/| downstream of
potash mnes. Monitoring val ues worl dw de.

pH annual average 6.5 - 8.3; global nedian value 7.7. No
strong variability at individual stations.

UNEPr i ver shi car bK010718. x| s

UNEP bi carbonate and potassiumin rivers worl dw de

(1) wvalid without restriction

(1d) Test procedure in accordance with generally accepted
scientific standards and described in sufficient detail
Critical study for SIDS endpoint

(89)

Wth a gl obal potash production of 29.341.000 tons K20, or
24.357.391 tons K in 1989, and an estimated KOH production

that not exceeded 800.000 tons that year, or 557.476 tons K
(Ul mann, 1998), and taking into account that no nore than 11%
of the K from KOH coul d be discharged to the environnent (see
section 1.7 Use Pattern: 5% wi de di spersive use + 6% in

al kaline batteries; the rest is transforned in industria
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3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 30-JAN-2002
ID: 1310-58-3

Reliability:
Fl ag:
19- DEC- 2001
Type of

measur enent :
Medi um
Met hod:

Concentration
Resul t:

Reliability:
19- DEC- 2001
Type of

measur ement :
Medi um
Met hod:

Concentration
Resul t:

Reliability:
19- DEC- 2001
Type of

measur ement :
Medi um
Met hod:

Concentration
Resul t:

Reliability:
19- DEC- 2001
Type of

measur ement :
Medi um
Met hod:

Concentration
Resul t:

uses; COccidental Chem Corp., 2000), not nore than 61. 322 tons
K coming directly from KOH reaches the environnent, or 0.25%
of the total anthropogenic potassium
(2) wvalid with restrictions
(2e, 2g) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent. Data from
handbook or collection of data.
Critical study for SIDS endpoint

(63) (88)

background concentration
surface water

Potassiumat Rijn Lobith 1998: nmin. 4.4 ng/m; mx. 6.8
mean 5.6; n=13
pH at Rijn Lobith 1998: min. 7.42; nmax. 7.87; nmean 7.7;
n=304.
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
(72)

background concentration
surface water

Pot assi um Maas Tailfer 1998: min. 2.2 ng/m; nmax. 3.0; nean
2.7, n=13.

pH Maas Tailfer 1998: nmin. 7.92; nax. 8.36; nean 8.18; n=13.
(2) wvalid with restrictions

(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.

(72)
background concentration
surface water
Pot assi um Maas Eijsden 1998: nmin. 2.5; max. 5.0; nean 3.5
n=13
pH Maas Eijsden 1998: nin. 7.08; max. 8.17; mean 7.65;
n=311.
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnment.

(72)

background concentration
surface water

Pot assi um Maas Kei zersveer 1998: min. 3.6; nmax. 8.1; nmean
5.5; n=27.

pH Maas Kei zerveer 1998: min. 7.61; max. 8.08; nmean 7.84
n=14.
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Reliability: (2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnment.

19- DEC- 2001 (72)

3.3.1 Transport between Environmental Compartments

Type:

Medi a:

Air (Level 1):
Water (Level 1):
Soil (Level 1):
Biota (L.1I1/111):
Soil (L.I1/1In):

Met hod:
Year :
Remar k: Very high solubility in water; no transport to air (see
physi co- chem cal data).
10- JAN- 2001

3.3.2 Distribution

Medi a:
Met hod:
Year :
Remar k: Not applicabl e.
10- JAN- 2001

3.4 Mode of Degradation in Actual Use

Remar k: Not appl i cabl e.
10- JAN- 2001

3.5 Biodear adation

Type:
| nocul um
Met hod:
Year : GLP:
Test substance:
Remar k: Not applicabl e.
10-JAN-2001

3.6 BOD5, COD or BOD5/COD Ratio

Remar k: Not applicable.
10- JAN- 2001

3.7 Bioaccumulation

Speci es:
Exposure peri od:
Concentration:
BCF:

0 UNEP PUBLICATIONS



OECD SIDS POTASSIUM HYDROXIDE

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 30-JAN-2002
ID: 1310-58-3

El i m nati on:
Met hod:
Year: GLP:
Test subst ance:
Remar k: Not appli cabl e.
10- JAN-2001

3.8 Additional Remarks

Meno: KOH sol utions can be used to inactivate fecal coliforns in
sewage sludge by storage at pH 10.5 during 14 days, the total
bacteria and fungal mcroflora being only slightly affected.

17- JAN- 2001 (2)

Meno: KOH sol uti ons shoul d be considered for neutralizing plant acid
wast e.

11- APR- 2001 (91)

Meno: Neutralization and discharge to sewer: carefully dissolve in

wat er and neutralize with dilute acetic acid. Flush to sewer
with lots of water, regulations pernitting or dispose of
through a |icensed contractor.

11- APR- 2001 (91)
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4. ECOTOXICITY DATE: 30-JAN-2002
ID: 1310-58-3

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

Type: static

Speci es: Ganbusia affinis (Fish, fresh water)

Exposure period: 96 hour(s)

Unit: mg/ | Anal ytical nonitoring: no

NOEC: m = 56

LC50: c = 80

Met hod: ot her

Year : 1956 GLP: no

Test substance: other TS

Met hod: - Met hod/ gui del i ne: no data.
- Type: static with checks after 24, 48, 72 and 96 hrs.
- GLP: N

- Year: 1954 - 1956.

- Species/Strain/ Supplier: Ganbusia affinis (nmosquitofish).

- Analytical nmonitoring: tenperature, turbidity and pH,
nmeasured just after the chenical was added and daily
t hr oughout the experinent.

- Exposure period: 96 hrs.

- Statistical nethods: no data.

Resul t: TLm at 24 hrs.

= 85 ng/l.
TLm at 48 hrs. = 80 ny/l.
TLm at 96 hrs. = 80 ng/l.

Al'l fish were normal at 56 ng/l and less. At 100 ng/l, 7 fish
died in 24 hrs., another died in 48 hrs. and the renmaining 2
seemed normal at 96 hrs.
Test condition: - Test fish:
* WId caught (Stillwater Creek in Payne County,
Okl ahoma) .
* Agel/ sex/ wei ght: adult fenales.
* Feeding: locally collected detritus and pl ankton; during
the test the fish were not fed.
* Pretreatnment: 2-3 weeks acclimatization in |aboratory.
- Test conditions:
* Dilution water: 2 local farm ponds with turbid water.
* Dilution water chem stry: pH 7.8-8.3; alkalinity < 100
ng/ | .
* Concentrations: 10, 18, 32, 56 and 100 ng/|.
Exposure vessel type: cylindric pyrex jars 12 in. high
and 12 in. dianeter containing 15 liters.
Nunber of replicates/fish per replicate: 1/10.
Aeration: yes.
pH: 7.3-10.3 (100 ng/l).
Oxygen content: no data.
Turbidity: 117 mg/l (init.), 55 mg/l (fin.).
* Phot operi od: no data.
- Test tenperature range: 18-19°C.
- Test paraneter: nortality.
- Method of calculating: median tolerance Iimt (TLm
plotted on | ogarithm c paper.
Test substance: Chemi cally pure

*

* 0k ok ok F
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4. ECOTOXICITY

DATE: 30-JAN-2002

ID: 1310-58-3

Reliability: (3) invalid
(3a) Docunentation insufficient for assessnent. The dilution
wat er was turbid, which could influence the buffer
(neutralization) capacity of the water. This is a significant
met hodol ogi cal deficiency.

19- DEC- 2001 (93)

Type: static

Speci es: Sal velinus fontinalis (Fish, estuary, fresh water)

Exposure period: 24 hour(s)

Unit: ng/ | Anal ytical nonitoring: no data

M ni num | et hal dos= 5= 50

Met hod: ot her

Year : GLP: no
Test substance: other TS

Met hod:

Resul t:

Test substance:

Reliability:
19- DEC- 2001
Type:

Speci es:

Exposure peri od:
Unit:
LC50:
Met hod:

Year:
Test substance:
Met hod:

Reliability:
19- DEC- 2001
Type:

Speci es:

Exposure peri od:
Unit:
Met hod:

Year :
Test substance:
Resul t:

The trouts were 2 to 3 years old and averaging 26 cmin length
and 215 g in weight. Five adults were held w thout change of
water in 780 | wooden tanks. The tenperature ranged from 11.7
to 15.6°C, averaging 13.3°C.
Synptons at 2x the mininmumletha
restl essness, secretion of nucus, sluggish novenents,
irregul ar novenents, late |oss of equilibrium decreased
respirati on and oxygen hunger.

hi gh grade purity

(3) invalid

(3a) Docunentation insufficient for

dose were sl ow onset,

assessnent.

(6)
static
Poecilia reticulata (Fish, fresh water)
24 hour (s)
g/ | Anal ytical nonitoring: no data
= 165
ot her
GLP: no data
no data
5 fishes per sanple in glass desiccators.
(3) invalid
(3a) Docunentation insufficient for assessnent.
(98)
Anal ytical nonitoring: no data
ot her
GLP: no data
no data

In a review abstract, the authors report the follow ng
concentrations that killed fish.

Cyprinodon sp. (mnnows): 28.6 ng/l, 24 hrs

Sal velinus fontinalis (trout): 50 mg/l, 24 hrs.

Bl uegills: 56 ng/l, 24 hrs

Bluegills: 56 ng/l, 4 hrs 30, distilled water

Gambusia affinis (nmosquito-fish): 80-85 nmg/l, 24 & 96 hrs TLm
turbid water.

Carrassius auratus (goldfish): 140 ng/l, 24 hrs.
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DATE: 30-JAN-2002
ID: 1310-58-3

Reliability:
03- JAN-2002
Type:

Speci es:

Exposure peri od:
Unit:
NOEC.
LC50:
Met hod:
Year:
Test substance:
Met hod:

Resul t:

Test condition:

The followi ng concentrations were not harnful to fish.
Bl uegills: 28 ng/l, 24 hrs
Bluegills: 28 ng/l, 24 hrs, distilled water
(4) not assignable
(4b) Secondary literature
(49)

static

Ganbusia affinis (Fish, fresh water)

96 hour (s)

ng/ | Anal ytical nonitoring: no

m= 84

c = 125

ot her

GLP: no

no data

METHOD FOLLOWED

- Static 96 h test with checks after 24, 48, 72 and 96
hour s.

- STATI STI CAL METHODS

- No data

RESULTS: EXPOSED

- Al fish were normal at 84 ng/l and lower. At 100 ng/l one
fish died in 24 hours and another died in 48 hours. At 180
ng/ | and higher all fish died. The nedian tolerance Iimt
(TLm after 24, 48 and 96 hours was 125 ng/l.

RESULTS: CONTROL

- Not descri bed

TEST ORGANI SMs

- WId caught: Stillwater Creek in Payne County, Okl a.

- Age/sex/weight: adult fenales

- Feeding: locally collected detritus and plankton; during the
test the fish were not fed.

- Pretreatment: 2-3 weeks acclinmatization in |aboratory.

DI LUTI ON WATER

- Source: two local farmponds with turbid water.

- pH between 7.8 and 8. 3.

- Alkalinity: < 100 ng/l

TEST SYSTEM

- Test conc.: 10; 18; 32; 56; 100; 180; 320; 560; 1000 ng/l.

- Exposure vessel type: cylindric pyrex jars 12 in. high and
12 in. diameter containing 15 liters.

- Number of replicates/fish per replicate: 1/10.

- Aeration: yes.

- pH 8.3-9.0 (100 ng/l).

- Test tenperature: 22-24°C

- Oxygen content: not descri bed.

- Turbidity: 1000 nmg/l (init.), 550 ng/l (final).

- Phot operi od: not descri bed.

TEST PARAMETER

- Mrtality
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY!
Reliability: (3) invalid
(3a) Docurentation insufficient for assessnent.
The dilution water was turbid, which could influence the
buffer (neutralization) capacity of the water. This is a
signi fi cant net hodol ogi cal deficiency. The pH was not neasured
at all concentrations
28- DEC- 2001 (94)
S UNEP PUBLICATIONS



OECD SIDS

POTASSIUM HYDROXIDE

4. ECOTOXICITY

DATE: 30-JAN-2002

ID: 1310-58-3
Type: static
Speci es: Carassi us auratus (Fish, fresh water)
Exposure period: 24 hour(s)
Unit: mg/ | Anal ytical nonitoring: no
NOEC: m = 100
LC50: m = 160
Met hod: ot her
Year: GLP: no
Test substance: no data
Resul t: RESULTS EXPOSED
500 ppm both fish expired in 15 m nutes.
160 ppm nedian tolerance linmt (TLm 24 hours
100 ppm both fish survived 24 hours.
50 ppm both fish survived 24 hours.
25 ppm both fish survived 24 hours.
RESULTS CONTROL
No dat a.
Test condition: DI LUTI ON WATER
- Source: Louisville city water.
TEST SYSTEM
- Concentrations: 25, 50, 100, 160 and 500 ny/l.
- Exposure vessel type/test volune: 16 liters.
- Nunber of replicates/fish per replicate: 1/2.
- pH 9.8 (100 ng/l).
TEST PARAMETER
- Mrtality.
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY!
Reliability: (3) invalid
(3a) Docunentation insufficient for assessnent, several test
condi ti ons not descri bed.
28- DEC- 2001 (39)
Type: static
Speci es: ot her: Lucioperca Lucioperca L. (pike perch)
Exposure period: 24 hour(s)
Uni t: ng/ | Anal yti cal monitoring:
LOEC : m= 35
Met hod: ot her
Year: GLP: no
Test substance: no data

Resul t:

Test condition:

Test subst ance:

Sol utions of NaOH in pond water started to be toxic to the fry
of Lucioperca Lucioperca L. (pike perch) at NaOH
concentrations of 35 ng/l (pH 8.2) and higher. At a
concentration of 52 ng/l, 40% of the total fry died within 24

hours. Thus a pH over 8.2 appeared to be dangerous to the pike
perch fry.

TEST ORGANI SMS

- WIld caught: |ake CGoplo

- Age/size/weight: fry, 11.5-16 nm

DI LUTI ON WATER

- Source: pond water

- Total hardness: 130 ng/| CaCGC3.

TEST SYSTEM

- Exposure vesse
TEST PARAMETER:

- Mrtality

NaOH ( SODI UM HYDROXI DE) STUDY!

type: glass aquariuns.
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Reliability:
28- DEC- 2001
Type:

Speci es:

Exposure peri od:
Unit:
LCO:
LC50:
LC100:
Met hod:
Year :
Test substance:
Test substance:

Reliability:
28- DEC- 2001
Type:

Speci es:

Exposure peri od:
Unit:
LC50:
Met hod:

Year :
Test substance:
Remar k:

(3) invalid

(3a) Docunentation insufficient for assessnent.

A pHof 8.2 is a very nornmal pH for aquatic ecosystens and for
this reason it is doubtful if a pHof 8.2 is really toxic for
the fry of pike perch.

(80)
ot her
Leuci scus idus nmelanotus (Fish, fresh water)
48 hour (s)
ng/ | Anal ytical nonitoring: no data
= 157
= 189
= 213
other: Mann H (1975) Vom Wasser, 44, 1-13
1975 GLP: no
no data
NaOH ( SODI UM HYDROXI DE) STUDY!
(4) not assignable
(4e) Documentation insufficient for assessnent.
Several test conditions not described.

(41)
static
Pi mephal es pronelas (Fish, fresh water)
96 hour (s)
g/ | Anal ytical nonitoring: yes
c = 880
ot her: EPA/ 600/ 4-90/027

GLP: no

other TS
Al'l organisms, 1 to 7 days old, were obtained fromin-house
cultures. Brood stock were cultured at 20-25°C in tap water

pretreated with activated carbon. Larva were fed Artem a sp.
twice daily until they were used in testing.

The toxicity tests followed the general guidance of the U S
Envi ronmental Protection Agency. All tests were conducted in
30 ml plastic beakers containing 10 m test solution and five
organi sns per chanmber. Tests were conducted under a 16 h/8 h
i ght-dark photoperiod at 25°C. Dilution/control water for al
tests was noderately hard reconstituted water (MHRW. Exposure
peri od was 96 hours, with daily observations of nortality. The
criteria for death were no visible novenrent and no response to
proddi ng. 100 pl of concentrated brine shrinp nauplii was
added after 48 hours of exposure.

Test solutions were prepared by dissolving 10,000 ng/l KC
salt in MHRW and diluting with MHRWto a series of 5 test
concentrations spaced on 0.5 dilution factor. As testing
proceeded, test concentrations were spaced nuch nmore closely
to better define responses near the effect threshold.

Al'l ion concentrations neasured in stock solutions were
conparabl e to nomi nal values. |If measured concentration
differed fromthe nom nal value by nore than 20% the actua
nmeasured concentrati ons were substituted for the nonm na
concentrations. Background KCl content in the dilution water
MHRW wer e added to the cal cul ated contributions fromthe stock
sol utions.
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Di ssol ved oxygen (DO) and pH were neasured in selected test
soluti ons during actual toxicity testing: measured DO
concentrations were al ways > 40% saturation; neasured pH was
between 7.5 - 9.0.

3 replicate tests were conducted, and average LC50 val ues were

calculated as the arithnmetic mean of the values; SD = 15, rang
=1.4 - 62.
Resul t: LC50 24 hrs: 950 ng/l
LC50 48 hrs: 910 ng/|
LC50 96 hrs: 880 ng/l
Test substance: KCl (POTASSI UM CH.ORI DE) STUDY
Reagent grade
Rel i ability: (1) wvalid without restriction
(1b) Conparable to guideline study.
03- JAN-2002 (56)
4.2 Acute Toxicity to Aquatic Invertebrates
Type: ot her
Speci es: ot her aquatic nollusc
Exposure peri od:
Unit: g/ | Anal ytical nonitoring: no data
ECO: <1
EC100: > 10
Met hod: ot her
Year : GLP: no data
Test substance: no data
Met hod: Exposure periods up to several days.
Speci es: Dreissena pol ynorpha (zebra nussel s).
Reliability: (4) not assignable
(4a) Abstract.
19- DEC- 2001 (47)
Type: static
Speci es: Daphni a nagna (Crustacea)
Exposure period: 48 hour(s)
Unit: g/ | Anal ytical nonitoring: yes
EC50: c = 660
Met hod: ot her: EPA/ 600/ 4-90/027
Year : GLP: no
Test substance: other TS
Remar k: Al'l organisnms were obtained fromin-house cultures. D. magna

were cultured in hard reconstituted water at 20°C. Test
organi sns were |l ess than 24 hours old at test initiation.

The toxicity tests followed the general guidance of the US
Envi ronment al Protection Agency. Al tests were conducted in
30 m plastic beakers containing 10 ml test solution and five
organi sns per chanber. Tests were conducted under 16 hr/8 hr
I'ight-dark photoperiod at 20°C. Dilution/control water for al
tests was noderately hard reconstituted water (MHRW. Exposure
peri od was 48 hours, with daily observations of nortality. 100
pl of a 1:1 mix of YCT and al gal suspension was added to the
test chanbers at test initiation. The criteria for death were
no visible novenent and no response to proddi ng.
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Test solutions were prepared by dissolving 10,000 ng/| Kd
salt in MVHRW and diluting with VHRWto a series of 5 test
concentrations spaced on 0.5 dilution factor. As testing
proceeded, test concentrations were spaced much nore closely
to better define responses near the effect threshold.

Al'l ion concentrations nmeasured in stock solutions were
conpared to nom nal values. If neasured concentrations
differed fromthe nom nal value by nore than 20% the actual
nmeasur ed concentrations were substituted for the nom nal
concentrations. Background KC content in the dilution water
MHRW wer e added to the cal culated contributions fromthe stock
sol uti ons.

Di ssol ved oxygen (DO) and pH were neasured in selected test
sol utions during actual toxicity testing: neasured DO
concentrations were always > 40% saturation; nmeasured pH was
between 7.5 - 9.0.

5 replicate tests were conducted, and average LC50 val ues were

calcul ated as the arithnetic nmean of the values; SD = 7.5;
range 4.8 - 31.
Resul t: LC50 24 hrs: 740 ng/l
LC50 48 hrs: 660 ng/l
Test substance: KCl (POTASSI UM CHLORI DE) STUDY
Reagent grade
Reliability: (1) wvalid without restriction
(1b) Conparable to guideline study.
28- DEC- 2001 (56)
Type:
Speci es: Daphni a magna ( Crustacea)
Exposur e peri od:
Unit: mg/ | Anal ytical nonitoring: no data
Toxicity threshol d:=40 - 240
Met hod: other: invertebrate toxicity test
Year: GLP: no
Test substance: no data
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY
Reliability: (4) not assignable
(4b) Secondary literature
03- JAN- 2002 (50)
Type:
Speci es: ot her aquatic arthropod: freshwater insect |arvae
Exposure peri od:
Unit: g/ | Anal ytical nonitoring:
Let hal = 125 - 1000
Met hod: other: invertebrate toxicity test
Year : GLP: no
Test substance: no data
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY!
Rel i ability: (4) not assignable
(4b) Secondary literature.
03- JAN-2002 (50)
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Type:
Speci es: Ceri odaphnia sp. (Crustacea)
Exposure period: 48 hour(s)
Unit: mg/ | Anal ytical nonitoring: no
EC50: c = 40.4
Met hod: ot her
Year : 1999 GLP: no
Test substance: other TS
Met hod: METHOD FOLLOWED

- Acute 48-h imobilization test according to the NSW
Envi ronnent Protection Authority.

STATI STI CAL METHODS

- Trimred Spear man- Kar ber.

Test condition: TEST ORGANI SMs

- Source/supplier: not described.

- Feeding: S. capricornutum and Anki strodesnus sp., ho
feeding during the test.

STOCK AND TEST SOLUTI ON

- Vehicle, solvent: no sol vent used.

DI LUTI ON WATER

- Source: dechlorinated and filtered Sydney mains water,
aged 1 nmonth and adjusted to 500 pS/cmwi th seawater.

- Hardness: not descri bed.

TEST SYSTEM

- Test concentrations: five concentrations in a geonetric
series, plus a control.

- Exposure vessel type: 200 ml test solution in a 250 ni
gl ass beaker.

- Nunber of replicates/individuals per replicate: 3/5.

- Test tenperature: 23 +/- 1°C.

- Dissol ved oxygen: neasured, but not descri bed.

- pH neasured, but not descri bed.

- Intensity of radiation: < 1000 I x.

- Phot operiod: 16h: 8h |ight-dark cycle.

TEST PARAMETER

- Immobility.
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY!
Rel i ability: (2) wvalid with restrictions

(2d) Test procedure in accordance with national standard
nmethods with acceptable restrictions.

02- JAN- 2002 (95)
Type:
Speci es: other aquatic nollusc: Vectro snail
Exposur e peri od:
Unit: Anal ytical nonitoring: no
Met hod: ot her

Year : 1961 GLP: no
Test substance: other TS
Met hod: METHOD FOLLOWED

- 96 h test.

STATI STI CAL METHOD
- Not descri bed.

Resul t: RESULTS: EXPOSED
- The results showed that Bionphalaria a. al exandrina
tolerated a concentration of 400 ng/l NaOH. Bulinus
truncatus and Lymaea caillaudi tolerated a 100 nmg/| NaCH
solution. The lethal concentration of NaOH to Bi onphal ari a
a. al exandrina, Bulinus truncatus and Lymaea caill audi was
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450, 150 and 150 ng.| respectively.
RESULTS: CONTROLS
- Not descri bed.

Test condition: TEST ORGANI SMs
- WId caught: river Nile.
- Age/sizel/weight: full grown snails.
- Feedi ng: not described.
- Pretreatment: 3 days acclimatization in |aboratory.
DI LUTI ON WATER
- Source: cleared Nile water.
- Alcalinity: not described.
TEST SYSTEM
- Test conc.: series of concentrations varying 50 ng/l.
- Exposure vessel type: 200 ml test solution in a 250 m

jar.

- Number of replicates, snails per replicate: 1/20.
- pH not descri bed.
- Test tenmperature: 27°C.
- Oxygen content: not described.

TEST PARAMETER

- Mrtality.
Test substance: NaOH ( SODI UM HYDROXI DE) STUDY!
Reliability: (3) invalid

(3a) Docunentation insufficient for assessnment. Test procedure
is not a standard method.

02- JAN- 2002 (30)
Type:
Speci es: ot her: Ophryotrocha di adema
Exposure period: 48 hour(s)
Uni t: g/ | Anal ytical nonitoring: no
LC50 : = 33 - 100
Met hod: ot her
Year: 1983 GLP: no
Test substance: other TS
Met hod: METHOD FOLLOWED

- Acute 48-h toxicity test.
STATI STI CAL METHODS
- Not descri bed.

Test condition: TEST ORGANI SM
- Source/supplier: University of Gothenburg, Sweden.
- Feeding: fragnented spinach. No feeding during the test.
STOCK AND TEST SOLUTI ON
- Vehicle, solvent: no sol vent used.
DI LUTI ON WATER
- Source: filtered sea water.
- Hardness: not descri bed.
TEST SYSTEM
- Test concentrations: a half-logarithmc series of
concentrations and one control.
- Exposure vessel type: 50 m test solution.
- Nunber of replicates/individuals per replicate: 2/10.
- Test tenperature: not descri bed.
- Dissol ved oxygen: not descri bed.
- pH not descri bed.
TEST PARAMETER
- Mrtality.

Test substance: NaOH ( SODI UM HYDROXYDE) STUDY!
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Reliability: (3) invalid
(3a) Docunentation insufficient for assessnent. Several test

condi ti ons not descri bed.
02- JAN-2002 (67)

4.3 Toxicity to Aquatic Plantse.q. Algae

Speci es: Nitscheria linearis (Al gae)
Endpoi nt: growth rate
Exposure period: 120 hour(s)
Unit: ng/ | Anal yti cal nonitoring:
EC50: m = 1337
Met hod: ot her
Year : 1968 GLP: no
Test substance: other TS
Remar k: Di atons were cultured in synthetic dilution water under

controlled conditions. Tests were made by putting standard
i nocul um of cells in each of the 150 m Erl enneyer flasks, and
conparing the nunber of cells produced at the end of a 5-day
period. A graded series of concentrations was used.

Test substance: KC (POTASSI UM CHLORI DE) STUDY!
Purity: A C. S.-grade.

Reliability: (2) wvalid with restrictions
(2e) Study well docurmented, neets generally accepted
scientific principles, acceptable for assessnent.

02- JAN-2002 (68)

4.4 Toxicity to Microorganisms e.0. Bacteria

Type: aquatic
Speci es: Phot obact eri um phosphoreum (Bacteri a)
Exposure period: 15 nminute(s)
Unit: nmg/ | Anal ytical nonitoring: no data
EC50: c =22
Met hod: ot her
Year : GLP: no data
Test substance: no data
Met hod: M crotox Toxicity Analyzer System M crobics Corporation
(Carl sbad CA).

Aliquots of 10 pl of the cell suspension are transferred to
test vials containing 2% NaCl equilibrated to 15°C using a
tenperature-controll ed photoneter. Light readings are taken
for each vial before and 15 minutes after sanple addition.
The amount of light | ost per sanple dilution is proportional
to the toxicity of that sanple. EC50 val ues were used as the
measure of toxicity. The log of the gamma val ues from four
dilutions of the sanple were plotted against the |og of the
sampl e concentration. That concentration of sanple causing a
50% reduction in light (gamm of 1.0) after 15 m nutes
exposure was designated the EC50 val ue (expressed in ng/mn)
for the sanple.

Reliability: (2) wvalid with restrictions
(2c) Conparable to guideline study with acceptable
restrictions.

Fl ag: Critical study for SIDS endpoint

19- DEC- 2001 (12)
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4. ECOTOXICITY

Type:
Speci es:
Exposur e peri od:
Unit:
Met hod:

Year :
Test subst ance:
Met hod:

Resul t:

Test condition:

Test substance:
Rel i ability:

02- JAN-2002

Tetrahynmena sp.
2 mnute(s)

(Protozoa)

Anal ytical nonitoring: no
ot her
1987 GLP: no
other TS
METHCD
Test in which the nmotility pattern of Tetrahymena was

observed, evaluated and quantified. The positive control in
this test was 1.0% sodi um hydr oxi de

RESULT

VWhen 1% NaOH was diluted 62 times, the notility was higher
than 90% of control cell motility (highest tol erated dose
HTD). This would be equal to a NaOH concentration of 161 ng/l.
TEST ORGANI SMs

- Strain: Tetrahymena thernophila (30377).

- Source/supplier: ATCC, Rockville, M

- Feeding: liver powder, 0.1% S. cerevisiae, 0.1% soy
lecithin, 0.001%

DI LUTI ON WATER

- Source: filtered MV nedi um

TEST SYSTEM

- Test concentrations: not described.

- Exposure vessel type: 50 pl diluted chemical and 50 pl T.

t her nophi |l a suspension is placed on a m croscope covergl ass.
- Test tenperature: 30°C
TEST PARAMETER
- Mtility pattern.
NaOH ( SODI UM HYDROXI DE) STUDY!
(3) invalid
(3a) Docunentation insufficient for
condi ti ons not described.

assessnment. Several test

(77)

4.5 Chronic Toxicity to Agquatic Organisms

4.5.1 Chronic Toxicity to Fish

Speci es:
Endpoi nt:
Exposure peri od:
Unit:
Met hod:

Year :
Test substance:
Met hod:

Lebi stes reticul atus
ot her

(Fish, fresh water)

ng/ | Anal ytical nonitoring: no
ot her
1977
other TS

METHOD FOLLOWED

- Two tests were run. In the first, fry of 1 to 2 days old
were tested. In the second, sexually nature fermal es were
exposed together with nales to solutions with NaOH
STATI STI CAL METHODS

- Not descri bed

GLP: no

Resul t: RESULTS
The presence of NaOH had an adverse effect on the surviva
rate, gromh and fecundity, as well as the quality of the
progeny of the guppy. Upon prol onged exposure concentrations
of 25 to 100 ng/| produced significant changes in the biology
of the fish.
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Test condition:

Test substance:
Rel i ability:

02- JAN-2002

TEST ORGANI MS
- Strain Lebistes reticulatus (guppy);
- Pretreatnent: not described.
DI LUTI ON WATER
- Not descri bed.
TEST SYSTEM
- Concentrations: 25, 50, 75 and 100 ng/l and one control.
- Exposure vessel Type/test volune: glass aquaria with 3
ind/liter.
- Renewal of test solutions: daily.
- Test tenperature: 20-25°C
- Oxygen content: not descri bed.
TEST PARAMETER
- Survival rate, growth, maturation time, fecundity.
NaOH ( SODI UM HYDROXI DE) STUDY!
(3) invalid
(3a) Docunentation insufficient for assessnent.
(75)

4.5.2 Chronic Toxicity to Aquatic | nvertebr ates
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TERRESTRIAL ORGANISMS

4.6.1 Toxicity to Soil Dwelling Organisms

Type: artificial soil
Speci es: Enchytraeus sp. (Worm (Annelida), soil dwelling)
Endpoi nt: nortality
Exposure period: 90 day
Uni t: ot her
LC50: c = 850
LCI2 : c = 3000
Met hod: ot her
Year : GLP: no data
Test subst ance: no data
Met hod: KOH is mxed with a fresh pine substrate (pH 4.4) at 3 g/l

litter, with 4 replicates (other bases, acids and salts were
al so tested). The humidity was adjusted weekly with
rai nwater. pH and conductivity was neasured during 6 nonths.
At regular tines the enchytraeids are counted both in the
controls and in the test sanples. After 3 nonths, the
conductivity of the controls and the KOH treated sanpl es
(nmeans) were respectively 185 and 680 puS/cm pH of the KOH
treated sanples passed frominitially 7.3 to 6.3 (CO2
absorption). The conclusion of the study was that the
decrease of enchytraeid popul ati on was not correlated to pH
but to an increase of conductivity. Regardless to the acid,
base or salt, the follow ng regression was cal cul at ed:
l og(y+1) = -0.002092x + 2.2409, R = -0.8161, where y =
popul ation/ 100 m and x = conductivity (uS/cm.

Remar k: The val ues of LC50 and LC92 are cal cul ated using the
regression given in the nethod.
The enchytraei d popul ati on was >95% Cogneti a sphagnet orum

Resul t: LC50 = 850 ny/l
LC92 = 3000 ng/|
Rel i ability: (2) wvalid with restrictions

(2c) Conparable to guideline study with acceptable
restrictions.

Fl ag: Critical study for SIDS endpoint

19- DEC- 2001 (31)

4.6.2 Toxicity to Terrestrial Plants

4.6.3 Toxicity to other Non-Mamm. Terrestrial Species

4.7 Biological Effects Monitoring

4.8 Biotransfor mation and Kinetics

4.9 Additional Remarks

Meno: TLm Mosquito fish = 80 ppm/ 24 hr, fresh water.
18- JAN- 2001 (86)
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Meno Al | owabl e Tol erances (ATOL), when used as a neutralizer in
pesticides fornulations for growi ng crops, raw agricultural
commodities or aninal applications: exenpted.

18- JAN- 2001 (33)

Meno: KOH, as well as nine potassiumsalts, at concentrations of 20
nmM pronoted grow h of spiroplasmas cul tures when suppl emrent ed
wi th NaH2PO4. H20.

Reliability: (3) invalid
(3b) Significant met hodol ogi cal deficiencies. Very high
concentration of KOH was used (20 mM. Probably the pH was
adapt ed.

18- JAN- 2001 (15)

Meno: The ability of Cochliobolus sativa conidia to germnate is
impaired in salt solutions or soils adjusted to a pH up to 9
with KOH or K2CO3. This is paralleled with a | oss of
endogenous car bon.

Reliability: (4) not assignable
(4a) Abstract.

19- DEC- 2001 (34)

Meno: The m ni mum inhibitory concentration (MC) of KOH ranged from
0.15 to 0.24% in bacterial cultures and fromO0.10 to 0.24% in
yeast cul tures.

Reliability: (4) not assignable
(4a) Abstract.

19- DEC- 2001 (38)

Meno: The nminimum effective concentration of KOH with an exposure
time of 10-20 nminutes for killing specific bacteria was:
Coccus sp.: 6% Bacillus sotto: 2% Serratia marcescens: 2%
Strept ococcus sp. was resistant to 6%

Reliability: (3) invalid
(3c) Unsuitable test system Efficacy test, can not be used
for environmental assessment.

18- JAN- 2001 (5)

Meno: The light of a culture of the |um nous bacteria Vibrio harveyi
was reduced below 50% within 20 s after exposure to 150 ppb
KOH.

Reliability: (3) invalid
(3a) Docunentation insufficient for assessment. Species
unknown.

18- JAN- 2001 (70)

Meno: In a static test with sea urchin (Paracentrotus |ividus)
enbryos, with an exposure period of 48 hr., the no effect pH
of sea water alkalinized with KOH was 8. 7.

Remar k: KOH al kal i ni zed sea water, for an initial pH of 8.5-8.7,
definitely inproved the cultures, as conpared to |arvae
being reared at the initial normal pH

Reliability: (3) invalid
(3b) Significant nethodol ogical deficiencies. The pHis not
constant during exposure. Results for KOH are poorly reported.
It is also very strange that KOH i nproved cul tures, while NaOH
resulted in toxicity within the sane pH interval!. Na
concentration in seawater is very high.

19- DEC- 2001 (65)
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Meno:

Reliability:

18- JAN- 2001

18-JAN-2001

In a static test with sea urchin (Paracentrotus |ividus) sperm

(30 minutes exposure) and enbryos (48 hr exposure), the no

ef fect pH of sea water alkalinized with KOH was 8.85

(3) invalid

(3b) Significant nethodol ogical deficiencies. The pHis not
constant during exposure. Results for KOH are poorly reported.
No nmonotone dose-response. Effects could be due to enhancenent
of the activity of trace-level genotoxicants. No direct pH

ef fect!

(66)
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5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Met hod:

Remar k:

into

Resul t:

Test condition:

Test substance:

Rel i ability:
Fl ag:
19- DEC- 2001

LD50
rat

ot her
mal e

54

wat er

= 365 ng/ kg bw

ot her

GLP: no

other TS

- Method/ guideline: the 14-day survival popul ation LD50, and
their 95% confidence limts were calculated by the probit
anal ysis of Finney (1971).

- Type: LD50.

- GLP: N

- Year: no data.

- Species/strain: rat/Charles River albino.

- Sex: male.

- No. of animals per dose: 9.

- Vehicle: deionized-distilled water.

- Route of administration: gastric intubation.

- Time of death: within 72 hrs. after dosing.

- Cinical signs: hyperexcitability foll owed by apathy and
weakness, increased respiration rate, ruffled fur, eye
cl osing and huddling, bloody nasal exudate.

- Necropsy findings: stomach and intestinal henorrhage and
adhesi ons of abdomi nal organs, bl ockage of the
gastrointestinal tract, |eakage of bloody fluid exudates

the peritoneal cavity.
- Potential target organs: stomach, pancreas, spleen, liver,
smal | intestine.
- Value reported on the basis of 100% purity:
LD50 = 365 ng/ kg bw.
95% confi dence interval: 310-429 ng/ kg bw.
- Nunber of deaths at each dose |level: no data.
- Age: no data.
- Weight: 175-250 g.
- Rats were cesarean-derived, fasted overnight.
- Doses: 6 dosage |evels, not further specified.
- Doses per tine period: single dose.
- Vol unme admi ni stered or concentration: no data.
- Post dose observation period: 14 days.
85% purity.
(2) wvalid with restrictions
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.
Critical study for SIDS endpoint
(40)
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Type: LD50
Speci es: rat
Strain: Spr ague- Dawl ey
Sex: mal e
Nunmber of
Ani nal s: 50
Vehi cl e: no data
Val ue: = 273 ng/ kg bw
Met hod: ot her
Year : GLP: no data
Test substance: no data
Met hod: - Method/ gui deline: 14-day survival popul ati on conventi onal
LD50; data were anal yzed by the probit procedure of the
SAS system (SAS Institute Inc., 1985).
- Type: LD50.
- GLP: no data.
- Year: no data.
- Species/strain: rat/ Sprague- Daw ey.
- Sex: male.
- No. of aninmals per dose: 10.
- Vehicle: no data.
- Vehicle: no data.
- Route of administration: oral gavage.
Remar k: - Time of deaths: sone deaths observed during the second
week after dosing.
- Clinical signs: no data.
- Necropsy findings: no data.
- Potential target organs: no data.
- Weight variation of rats is greater than the +/- 20%Ilimt
stated in OECD gui deline 401.
Resul t: - LD50 = 273 ng/ kg bw.
95% conf i dence interval: 214-324 ng/kg.
LD50 cal cul ated taking deaths over first 7 days was 333
nmg/ kg and, using an "Up and Down" nethod, 388 ng/kg (only
7

Test condition:

days post-exposure period).
- Nunber of deaths at each dose level: no data.
- Age: no data.
- Weight: 190-300g.
- Rats were fasted, 18-20 hr prior to dosing.
- Doses: 5 doses, with a geonetric progression of 1.4.
- Doses per tine period: single dose.
- Vol ume adm ni stered or concentration: no data.
- Post dose observation period: 14 days.
(2) wvalid with restrictions

Reliability:
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.
Fl ag: Critical study for SIDS endpoint
07- JAN- 2002 (9)
Type: LD50
Speci es: rat
Strain: ot her
Sex: nmal e
Nunber of
Ani nal s:
Vehi cl e: wat er
Val ue: = 1230 ng/ kg bw
Met hod: ot her
Year : GLP: no
68 UNEP PUBLICATIONS
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Test substance:

Met hod:
Remar k:
Rel i ability:
19- DEC- 2001

no data
Goups of 5 male rats were given doses of 0.1 gmim solution
of KOH by intubation, the doses being increased in
| ogarithm c fashion by a factor of 2. 14 day post-exposure
peri od.
Range-finding data; 0.80-1.89 g/kg bw.
Strain: Carwoth - Wstar.
(3) invalid
(3a) Docurentation insufficient for assessment. Rats were not
fasted prior to dosing.
(78)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dermal Toxicity

5.1.4 Acute Toxicity, other Routes

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentration:

Exposure:
Exposure Ti ne:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

rabbi t
5 %

Cccl usi ve
4 hour (s)

6

4.8

noderately irritating

hi ghly corrosive (causes severe burns)

Drai ze Test

GLP: no data

no data

US Department of Transportation procedure (Code of federal

Regul ati ons, DOT, 1986).

The test substance was tested as 5% and 10% sol utions with

covering, either as a 19 mmdianeter Hill Top Chanber pad,

or as a classical gauze. Covering tine was 1 or 4 hr. with
the chanber and 4 hr. with the gauze. Groups of rabbits were
subgroups of 3/treatnment for the chanber, and 6 for the

gauze. Vol unes applied were 0.2 ml for the chanber and 0.5

m for the gauze. Sites were graded 30 nmin., 24, 48 and 72

hr. after renoval of the patches using the Draize grading

scal e.

Primary irritation indices (PlIl) were cal cul ated by adding

the average of all erythema scores and the average of all

edema scores.

- Chanber/5% 1lhr/sub-group A. PI1=6.8; response exceeds
scale on 2 of 3 sites, excluded from average; severely
irritating.

- Chanber/ 5% 1hr/sub-group B. Response exceeds scale on 3 of
3 sites; severely irritating.

- Chanber/ 5% 4hr/sub-group A. Response exceeds scale on 3 of
3 sites; severely irritating.

- Chanber /5% 4hr/sub-group B. Pl I1=4.7; response exceeds
scale on 1 of 3 sites, excluded from average; severely
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Test condition:

Reliability:
Fl ag:

19- DEC- 2001
Speci es:

Concentration

Exposure
Exposure Ti nme:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC cl assificat.

Met hod:
Year :

Test substance:

Met hod:

Resul t:

Test condition:

Test substance:

Reliability:
Fl ag:

19- DEC- 2001
Speci es:

Concentration

Exposure
Exposure Ti ne:
Nurmber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test substance:

Met hod:

irritating.

- Chanber/10% 1 and 4hr/sub-groups A and B. Response exceeds
scale on 3 of 3 sites; severely irritating

- Gauze/5% 4hr. PI1=4.8; noderately irritating.

- Gauze/ 10% 4hr. Response exceeds scale on 3 of 3 sites;
severely irritating.

4 DOT patches (2 per side) per rabbit.

(2) wvalid with restrictions

(2e) Study well docurmented, neets generally accepted

scientific principles, acceptable for assessnent.

Critical study for SIDS endpoint

(60)

r abbi t

5 %

Cccl usi ve

24 hour ('s)
6

noderately irritating
irritating
Dr ai ze Test

GLP: no
other TS
The test material (0.1 m) was tested as a 5% sol ution on 6
al bino rats with abraded and intact skin. Covering was with
a 20 mm? gauze patch. Evaluation was after 24 and 48 hr
Irritation indices were scored according to a nodified
Drai ze techni que
Intact skin: mild irritant. Abraded skin: extreme irritant.
Controls: distilled water (negative) and HC 5% (positive).

Purity: 85%

(2) wvalid with restrictions

(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
Critical study for SIDS endpoint

(40)

r abbi t

10 %

Cccl usi ve

4 hour (s)
6

corrosive

hi ghly corrosive (causes severe burns)
Drai ze Test

GLP: no data
no data
According to FDA (USA), Federal Hazardous Substance Act,
1972
The test substance (0.5m of a 10% aqueous sol ution; 50nm)
was applied to both intact and abraded skin of 6 rabbits,
kept under occlusion for 4 hr. Sites were eval uated for
erythema and edema after 4, 24 and 48 hr, and were scored
according to the above nentioned procedure. Primary

UNEP PUBLICATIONS



OECD SIDS POTASSIUM HYDROXIDE
5 TOXICITY DATE: 3-JAN-2002
ID: 1310-58-3
irritation indices were cal culated by averagi ng the scores
of all sites. Tests were also perfornmed on guinea pigs with
t he sane protocol
Resul t: Rabbi t s:
Mean scores: intact >6.9; abraded >7.0.
PIl: >6.9.
Ti ssue destruction: intact 6/6; abraded 6/6.
Gui nea pi gs:
Mean scores: intact >7.6; abraded >7.6.
Pll: >7.6.

Test condition:

Reliability:
Fl ag:

19- DEC- 2001
Speci es:

Concentration

Exposure
Exposure Ti ne:
Nurmber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test substance:

Met hod:

Resul t:

Test condition:

Reliability:
19- DEC- 2001
Speci es:

Concentration

Exposure
Exposure Ti nme:
Nunber of

Ani mal s:
PDI | :
Resul t:

Ti ssue destruction: intact 6/6; abraded 6/6.

Area of exposure: 4 sites/rabbit and 2 sites/guinea pig.
Scoring system according to the descriptive scales in the
proposed revision of the test procedure( FHSA, FDA, 1972).
(2) wvalid with restrictions

(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.

Critical study for SIDS endpoint

(59)
r abbi t
2 %
Cccl usi ve
4 hour (s)
6
corrosive

corrosive (causes burns)
Drai ze Test

GLP: no data
no data
0.5m of 1% or 2% aqueous solutions were applied to the skin
of rabbits and covered with a gauze patch for 4 hr. The test
areas were evaluated for visible tissue destruction. When
such severe skin danage occurred in at |least 2 of 6 rabbits,
the material was classified as corrosive. There was no
post -exposure assessment of the |esion.
1% not corrosive.
2% corrosive
Area of exposure: clipped 24 hr prior to exposure, 6 areas
on the back, 3 on each side per rabbit.
Occlusion: 1-in.square surgical gauze 2 layers thick held in
pl ace with El astopl ast tape; entire area covered with a
| atex rubber film secured with El astopl ast tape
(3) invalid
(3b) Significant methodol ogi cal deficiencies. No post-exposure
assessnent .

(92)
ot her
10 %
3 m nut e(s)
corrosive
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EC cl assificat.:

Met hod:
Year :

Test substance:

Met hod:

Resul t:

Test substance:

Reliability:
19- DEC- 2001
Speci es:

Concentrati on:

Exposure
Exposure Ti ne:
Nunber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test substance:

hi ghly corrosive (causes severe burns)
In-vitro test

GLP: no data
other TS
KOH 10% were applied topically to the stratum corneum
surface of reconstructed human skin cul tures Skin2zS1301
(15ul') and Epi Derm (25ul). Skin culture damage or
cytotoxicity was neasured as decreased
3- (4,5-di met hyl thiazol -2-yl)2,5-di phenyl tetrazolium broni de
(MIT) vital dye nmetabolism In time-course experinents, the
time (mnutes) of test material exposure eliciting 50%
reduction of MIT netabolism was cal culated (t50). Corrosive
substances were found to have a t50 < 3 minutes. After a 3
m nutes treatment with the test substance, cell viability
was determ ned by neasurenment of MIT netabolism Treatnment
with corrosive chem cals reduced cell viability to <50% of
control levels. A conparison with the histol ogi cal damage
was done.
t50 was 1.5 (+- 0.98 SD).
%Wiability after 3 m nutes:
Ski n2ZS1301: 4. 2%
Epi Derm 14.8% +-6.6
Hi st ol ogi cal grade with Skin2ZS1301: npst severe.
Al drich Chemical Co. or Signma Chenical Co.
(3) invalid
(3c) Unsuitable test system

(69)

ot her
10 %

corrosive
hi ghly corrosive (causes severe burns)
In-vitro test

GLP: no data
no data

Met hod: 4 "in vitro" methods were conmpared in an international
val i dation study with, anpng others, KOH 10% and 5%
The rat skin TER assay.
Corrositex.
The Skin2zk1350 corrosivity test.
Epi skin T™M
Resul t: The 4 nethods discrimnated KOH 10% as highly corrosive
(R35) or corrosive (R34).
TER, Corrositex and Episkin discrimnated KOH 5% as highly
corrosive (R35) or corrosive (R34). Skin2 did not.
Reliability: (3) invalid
(3c) Unsuitable test system
19- DEC- 2001 (27)
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5.2.2 Evelrritation

Speci es:
Concentration
Dose:
Exposure Ti ne:
Comment :
Nunber of

Ani mal s:
Resul t:

EC classificat.:

Met hod:
Year :

Test substance:

Met hod:

Resul t:

Test condition:

Test subst ance:

Reliability:
Fl ag:

19- DEC- 2001
Speci es:

Concentration
Dose:
Exposure Ti ne:
Comment :
Nunber of

Ani mal s:
Resul t:

EC cl assificat.

Met hod:
Year :

Test substance:

Met hod:

r abbi t

5 %

.1 i

5 m nut e(s)

rinsed after (see exposure tine)

1
hi ghly corrosive
ri sk of serious damage to eyes
Drai ze Test

GLP: no
other TS
0.1m of the test substance was adm ni stered at
concentrations of 0.1, 0.5, 1.0 and 5.0% Eyes were washed
with 300 ml distilled water either 5 min. or 24 hr after
instillation. The eyes were exam ned with the aid of
fluorescein at 1, 24, 48 and 72 hr and at 7 days, and
eventual ly 14 and 21 days. Irritation indices were scored
according to a nodified Draize nethod.
5%5 min.: extremely irritant and corrosive (1 rabbit)
1%5 mn.: irritant; 1% 24 hr: irritant (3 rabbits)
0.5% 24 hr: marginal (3 rabbits)
0.1% 24 hr: negative (3 rabbits).
Strain: albino
Weight at study initiation: 2-3 kg
Vehicl e: water
85% pure.
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
Critical study for SIDS endpoint

(40)

ot her
.1 %

highly irritating

ot her

GLP: no data
no data
Corneal endothelial cell cultures are obtained from human
endothelial cell sheets of 2 m? in 3 M of RPM 1640 tissue
culture mediumwi th 10% calf serum After 2 weeks the
endothelial cell outgrowth is ready to be transferred to
mul tiwell dishes in which the toxicity tests are perforned.
The cell viability is quantified by a 51Cr-rel ease assay.
The cells are preincubated with 0.5 pG per m of 51Cr, as
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5 TOXICITY DATE: 3-JAN-2002
ID: 1310-58-3

sodi um chromate, for one hr, during which tine the cells
take up 60000 to 200000 DPM of the isotope. Each nonol ayer
is then washed 3 tines. When cells are killed by the test
substance, the isotopes release fromthe nonol ayer and
distribute to the culture nmedium which is neasured in a
gamma counter. A dose is estimated resulting in 50% maxi mal
toxicity (ED50).

Resul t: The ED50 of 0.013M (0.073% found is said to correlate with
"severe irritating" in the Draize test.

Reliability: (3) invalid
(3c) Unsuitable test system

19- DEC- 2001 (22)

5.3 Sensitization

Type:
Speci es:
Concentration

Nunber of

Ani mal s:
Vehi cl e:
Resul t:
Cl assification:
Met hod:

Year :
Test substance:
Met hod:

Test condition:

Test substance:
Reliability:

02- JAN-2002

I nt racut aneus test
gui nea pig

I nducti on .1 % i ntracut aneous
Chal | enge .1 % i ntracut aneous
15

wat er

not sensitizing

ot her

GLP: no
other TS
A volume of 0.1 ml of a 0.1% solution of the test substance
was injected intracutaneously to separate skin sites of the
animals (5 males; 10 males used as controls), 3 tines weekly
for atotal of 9 treatnents. Two weeks after the | ast
injection, a challenge dose of 0.1 m was adnministered to
both test and control animals in the sane nmanner. Skin
reacti ons were exan ned at 24, 48 and 72 hr follow ng the
chal | enge dose
Strain: al bino.
Wei ght at study initiation: 300-400 g.
Study type: non-adjuvant.
85% pure
(2) wvalid with restrictions
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.

(40)

5.4 Repeated Dose Toxicity

Speci es:
Strain:
Rout e of adm n.:
Exposur e peri od:
Frequency of
treat nent:
Post . obs.
peri od:
Doses:
Control Group:
NOAEL :

rat Sex: mal e
ot her

oral feed

2 years

daily

none

0.25, 1 and 4% KC ; 110, 450 and 1800 ng/ kg bw day
yes, concurrent no treatnent

> 1800 ng/ kg bw

4
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5 TOXICITY DATE: 3-JAN-2002
ID: 1310-58-3
Met hod: ot her
Year : GLP: no data
Test substance: no data

Remar k:

Resul t:

Test substance:

Reliability:
21- DEC-2001
Speci es:
Strain:

Rout e of admin.:
Exposure period:

Frequency of

treat nent:
Post. obs.
peri od:
Doses:
Control Group:
Met hod:
Year :

Test substance:
Remar k:

Resul t:

Test subst ance:

Reliability:
21-DEC- 2001
Speci es:
Strain:

Rout e of admn.:
Exposur e peri od:

Frequency of
treat nent:
Post . obs.

Groups of 50 rats were exposed to KC adm nistered through the
f ood.

Strain of the rats: F344/ Scl

The only treatment related effect seen in rats fed about

110- 1800 ng/ kg bw/ day was gastritis, an irritant effect.

At the end of the 2 years experinmental period, the surviva

rates were 48% 64% 58% 84% for respectively the 0% 0.25%
1% and 4% KClI groups.
KCl (POTASSI UM CHLORI DE) STUDY
(2) wvalid with restrictions
(2e), Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
(36)
rat Sex: fenale
W st ar
dri nki ng wat er
105 days
daily
1 nmonth

5250 nmg/ kg bw/ day admi nistrated as a 2. 5% aqueous sol ution of
KA .
yes,
ot her

concurrent no treatnent

GLP: no
no data
14 experinental animals and 6 control rats were fed ad |ibitum
on a diet (Purina |laboratory chow) and a 2.5% aqueous sol ution
of KC as the sole source of fluid. At the end of the exposure
period, 10 animals were ternminated, the remaining 4 aninmals
were supplied with tap water in place of KC for one further
mont h. At termnation of the study, the hearth and ki dneys
were wei ghted. The adrenal s and ki dneys were prepared for
hi st ol ogi cal studi es which included detection of ascorbic
acid, cholesterol and other |ipids.
Mean hearth weight was significantly | ess and nean ki dney

wei ght was significantly higher than the control animals

Hi st ol ogi cal studies of the adrenals indicated hypertrophy in
the gl onerul ar zone. All changes seen were reversible in the
control aninmals.

KCl (POTASSI UM CHLORI DE) STUDY!

(2) wvalid with restrictions

(2e) Study well docunented, neets generally accepted

scientific principles, acceptable for assessnent.
(3)
human Sex: fenale
oral feed
4 week placebo controlled crossover study.

daily.
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peri od: 1 nonth

Doses: 108 ng/ kg bw/ day (80 mml KCl /day).

Control Group: yes, concurrent no treatmnment

NOAEL: > 108 ng/ kg bw

Met hod: ot her

Year : GLP: no data
Test substance: other TS

Remar k:

Resul t:

Test substance:

Reliability:
21- DEC-2001
Speci es:
Strain:

Rout e of adm n.:
Exposure peri od:
Frequency of

treat nent:
Post. obs.
peri od:
Doses:
Control Group:
NOAEL :
Met hod:
Year :

Test substance:
Remar k:

Resul t:

Test substance:

44 femal es aged 18-55 years were selected for the study on the
basis of |ower prevailing potassiumintake. They were randomnly
all ocated to one of two groups who took either 80 mmol/day of
KO (Slow K, Ciba Geigy), or matching placebo for the first
two 4-week treatnent periods. The treatnents were reversed
during the second 4-week period. Blood pressure, heart rate,
urinary volume, electrolytes and creatinine, were neasured
weekly during a screening period and the two 4-weeks treat ment
peri ods.

No significant changes in blood pressure, hearth rate and body
wei ght. Significant increases in both urinary and plasnma

pot assi um

KCl (POTASSI UM CHLORI DE) STUDY

(2) wvalid with restrictions

(2e) Study well documented, meets generally accepted

scientific principles, acceptable for assessnent.

(4)
human Sex: femal e
oral feed

6 week placebo controlled crossover study.
daily

1 month
88 nmg/ kg bw day (65 nmol KC /day).
yes, concurrent no treatnment
> 88 mg/ kg bw
ot her

GLP: no data
no data
32 hypertensive femal es aged 34-62 years were selected for the
study. They were randomy allocated to one of two groups who
took either 65 mmol/day KC, or matching placebo, for a 6
weeks treatnent period. The treatments were reversed after the
6 weeks period. Blood pressure, and urinary electrolytes (Na
and K) and creatinine were neasured weekly during the
treatnment period. Plasnma Na and K and serum al bumi n,
and nagnesi um were neasured at the 6th week only.
Significant reduction in systolic and diastolic blood
pressure, from 153/104 to 146/101. Significant increase in
serum and urine potassium Changes in blood pressure did not
correlate with changes in serumor urine electrolytes.
Anal ysis of the 95% confidence intervals in this and five
ot her studi es suggests that KC suppl enentation | owers bl ood
pressure, but that the change is small and within the
confidence levels of all 6 trials.
KCl (POTASSI UM CHLORI DE) STUDY

cal cium

Reliability: (2) wvalid with restrictions
(2e) Study well docunented, nmeets generally accepted
scientific principles, acceptable for assessnent.
21- DEC-2001 (48)
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5.5 Genetic Toxicity 'in Vitro'

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Met hod:

Remar k:

Resul t:

Manmal i an cell gene nutation assay

Chi nese hanster ovary cells CHO K1

12 mM (pH 10. 4)

Wth nmetabolic activation: 16 mM (pH 10.9); wi thout netabolic
activation: 20 mM (pH 11.5)

wi th and wi t hout
anbi guous
ot her
GLP: no data
no data
- Method/ gui deline: clastogenic activity in an "in vitro"
chronosomal aberration test.
- Type: Mammelian cell gene nutation assay.
- System of testing: non bacterial.
- GLP: no.
- Year: no data.
- Cell type: Chinese hanmster ovary cells CHO-K1.
- Metabolic activation: with and without.

* Species and cell type: S9 mix derived fromrat |ivers.

* Quantity: 5% final.

* Induction: pretreatment w th phenobarbital and
5, 6- benzof | avone.

- Concentrations tested: 0, 4, 8, 12, 16 and 20 MM
- Statistical nethods: no data.
According to the authors, this genotoxic effect is due to the
hi gh non-physi ol ogi cal pH (sane effect with NaOH at 16 mM pH
10.8). At such high pH values, the clastogenic activity of S9
is increased, or new clastogens are induced by breakdown of
the S9. Incubations at non-physiol ogi cal pH mght give
fal se-positive responses, and this possibility nmust be
considered in the evaluation of such results (Mrita, 1989).
Non- physi ol ogi cal environnents can produce genotoxic effects
in cultured manmalian cells (Brusick, D., 1986, Env.
Mut agenesi s, 8, 879-886; Brusick, D., 1987, Miutation Res.,
189, 1-6). The pH causality is further proven by the fact that
the normal intracellular concentration of potassiumis of the
order of 10 tinmes higher: 145 mMin human cells (Marieb, E. N,
1992, Human Anatony and Physi ol ogy, The Benj al in/ Cunmi ngs
Publ i shing Conpany Inc.). An high non-physiol ogical pHis not
rel evant in human cells.
- Result: anbi guous.
- Cytotoxic concentration:

* Wth netabolic activation: 16 mM (pH 10.9).

* Wthout netabolic activation: 20 mM (pH 11.5).
- Genotoxic effects:

* Wth nmetabolic activation: positive (12 mM pH 10.4).
Aberrant cells: 6% (all structural aberrations except
gaps) .

For 200 cells scored:

1 chromatid gap

5 chromatid breaks

1 chronpsone break

9 chromatid exchanges

1 chrompsome exchange (including dicentric and ring
chr onbsones).

* Wthout netabolic activation: negative.
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Test condition: - Test design
* Nunber of replicates: 2 (except 4 mM no replication).
* Frequency of dosing: no data.
* Positive and negative control groups and treatnent: only
negative control groups.

* Nunmber of netaphases anal yzed: 100/ group.

- Sol vent: no data.

- description of follow up repeat study: no data.

- Criteria for evaluating results: nunber of cells with
chronmosomal aberrations and type of aberrations.

Reliability: (2) wvalid with restrictions
(2b) Guideline study with acceptable restrictions.

Fl ag: Critical study for SIDS endpoint
19- DEC- 2001 (54)
Type: Ames test
Syst em of

testing: Sal nonel I a typhi nuri um TA97 and TA102
Concentration: 0, 0.01, 0.05, 0.1, 0.5 and 1 ng/plate
Cytotoxic Conc.: No data
Met abol i ¢

activation: wi th and wi t hout
Resul t: negative
Met hod: ot her

Year : GLP: no data

Test substance: no data
Met hod: - Met hod/ gui del i ne: no data.

- Type: Anes test.
- System of testing: bacterial.
- GLP: no data.
- Year: no data.
- Species/strain: Sal nonella typhinurium TA97 and TA102.
- Metabolic activation:
* Species and cell type: S9 mix prepared fromthe
I'iver honpbgenate of male SD rats (Jcl: SD).
* Quantity: S9 m x containing 10% S9 fraction, 50ul/plate.
* | nduced or not induced: Aroclor 1254 induced rats.
- Concentrations tested: 0.01, 0.05, 0.1, 0.5, 1 ng/plate.
- Statistical nmethods: Kruskal -Wallis test and regression
anal ysi s.
Resul t: - Cytotoxic concentration:
* Wth metabolic activation: no data.
* Wthout nmetabolic activation: no data.
- Genotoxic effects:
Wth and without metabolic activation: negative.
No. revertants/plate in function of dose ng/plate:
ng/ TA97- S9/ TA97+S9/ TA102- S9/ TA102+S9
0/ 162/ 211/ 227/ 378
0. 01/ 148/ 215/ 250/ 350
0. 05/ 141/ 193/ 248/ 359
0.1/ 153/ 201/ 239/ 351
0.5/ 122/ 200/ 256/ 390
1/ 159/ 200/ 232/ 354
Test condition: - Test design:
* Number of replicates: 3.
* Frequency of dosing: no data.
* Negative control group: distilled water.
Positive control groups: 9-am noacridi ne (DVSO),
mtomycin C (DVMSO) and 2-am noant hracene (DWMSO).
* Number of netaphases anal yzed: no data.
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- Solvent: distilled water.
- Description of follow up repeat study: no data.
- Criteria for evaluating results: No. of revertants/plate.
Reliability: (2) wvalid with restrictions
(2b) Guideline study with acceptable restrictions.
30- JAN- 2002 (29)
Type: Bacterial reverse nmutati on assay
Syst em of
testing: E. coli B/Sd - 4/1,3,4,5 and B/Sd - 4/3,4

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Met hod:

Remar k:

Test condition:

Reliability:
07-JAN- 2002
Type:

Syst em of

testing:

Concentration:

Cytotoxic Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:
Test substance:

Reliability:
28- DEC- 2001

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:

0.00945 - 0.019%

wi t hout
anbi guous
ot her

GLP: no
no data
Test systemwith E. coli based on back rmutation from
streptomyci n dependence to non-dependence. A sanple of a
bacterial suspension is added to the aqueous solution of the
chemical and incubated at 37°C for either 3 or 24 hr. A
suitable dilution is assayed by plating on streptonycin-agar
pl ates and on streptonycin-free plates, which are incubated
for 48 hr or 6 days respectively, and frequency of nutants
i s cal cul at ed.
No dose/response behavi our.
Nunmber of replicates: treated 8- 10; control 4-6.
Negative control: distilled water.
Pre-incubation time: 24 hr at 37°C.
(3) invalid
(3b) Significant methodol ogi cal deficiencies.

(19)

Anes test

Sal monel | a typhi nuri um TA 1535, TA 1537, TA 1538, TA 98, TA
100.

no data
negative
ot her

GLP: no
no data
NaOH ( SODI UM HYDROXI DE) STUDY !
(3) invalid
(3a) Docunentation insufficient for assessnent.

(18)

Bacterial reverse nmutati on assay
S. typhimurium TA 100, TA 1535, TA 1537, TA 9.
0, 100, 333, 1000, 3333, 10000 pg/plate.

with and wit hout

UNEP PUBLICATIONS ”



OECD SIDS

POTASSIUM HYDROXIDE

5 TOXICITY DATE: 3-JAN-2002
ID: 1310-58-3
Resul t: negative
Met hod: ot her
Year : GLP: no data
Test substance: no data

Remar k:

Test substance:

Reliability:

28- DEC-2001

Type:

Syst em of
testing:

Concentration

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Remar k:

Test substance:

Reliability:

28- DEC-2001

Type:

Syst em of
testing:

Concentration

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:

Met hod:

Year :

Test substance:

Remar k:

Resul t:

Test substance:

Sal nonel | a preincubation assay (NTP nodified standard plate
i ncorporation assay).

Activation system S-9 fraction fromthe |iver of Arochlor
254-induced nale SD rats with a NADPH generati ng system

No. replicates: 3 plates per dose |evel.

KCl (POTASSI UM CHLORI DE) STUDY

(2) wvalid with restrictions

(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.

(55)
DNA darmage and repair assay
E. coli P@7
1 - 100.000 nMm
wi t hout
negative
ot her
GLP: no data
no data
SOS Chronpotest (Institut Pasteur).
No. replicates: 3 plates per dose |evel
KCl (POTASSI UM CHLORI DE) STUDY
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
(64)

Mammal i an cel|l gene nutation assay

Mouse | ynphoma cell (L5178Y), TK+/ - heterozygote.
0 - 5000 pg/m.

wi th and wit hout
anmbi guous
CECD Guide-line 476 "Genetic Toxicology: In vitro Manmalian
Cell Gene Mutation Tests"

GLP: yes
no data
Medi a: Fischer's liquid mediumfor |eucenmc cells suppl enented
with 10% horse serum
W thout netabolic activation: negative.
Wth netabolic activation: positive.
The positive results are seen only at high concentrations and
have been attributed by the authors to the changed physica
environnent of the cells (increased osnpbtic pressure; K+
effects on sequestering of Myg++ ions required for chromatin
integrity), rather than to a direct genotoxic effect.
KCl (POTASSI UM CHLORI DE) STUDY

Rel i ability: (1) wvalid without restriction

(1a) GLP guideline study.
28- DEC- 2001 (57)
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Type: Mamal i an cel|l gene nutation assay
Syst em of
testing: Mouse | ynphoma cell (L5178Y), TK+/ - heterozygote.

Concentration

Cyt ot oxi ¢ Conc.

Met abol i c
activation:

Resul t:

Met hod:

Year :

Test substance:

Remar k:

Resul t:

Test subst ance:

Reliability:
28- DEC- 2001

Type:

Syst em of
testing:

Concentration

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Resul t:

Test substance:

Reliability:
28- DEC-2001

Type:

Syst em of
testing:

Concentration

Cyt ot oxi ¢ Conc.

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Remar k:

0 - 5000 pg/m .

wi th and wi t hout
anbi guous
CECD Guide-line 476 "Genetic Toxicology: In vitro Manmalian
Cell Gene Mutation Tests"

GLP: yes
no data
Medi a: Fischer's liquid mediumfor |eucenmc cells suppl enented
with 10% horse serum
W thout netabolic activation: negative.
Wth nmetabolic activation: positive.
The positive results are seen only at high concentrations and
have been attributed by the authors to the changed physica
environment of the cells (increased osnotic pressure; K+
effects on sequestering of Myg++ ions required for chromatin
integrity), rather than to a direct genotoxic effect.
KCl (POTASSI UM CHLORI DE) STUDY

(1) wvalid without restriction
(1a) GLP guideline study.
(53)

Manmal i an cel | gene nutation assay

Chi nese Hanster Ovary cells (CHO).
0, 70, 80, 90 MM

wi t hout
anbi guous
ot her
GLP: no data
no data
A positive result was obtained at high concentration and has

been attributed by the author to the high osnolality.
KCl (POTASSI UM CHLORI DE) STUDY

(4) not assignable

(4b) Secondary literature
(10)

Manmal i an cell gene nutation assay

Chi nese hanster V79 cells, Chinese hanster ovary cells (CHO).
0 - 300 MM
W thout metabolic activation: 100 mM (V79), 75 mM (CHO) .

Wth metabolic activation: 37.5 nM (V79), 150 mM ( CHO).

with and without
anbi guous
ot her
GLP: no data
other TS
No. replicates: at least 2 replicates per experiment.
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Resul t: Wt hout netabolic activation: positive.

Test substance:

Reliability:

28- DEC- 2001

Type:

Syst em of
testing:

Concentration

Cyt ot oxi ¢ Conc.

Met aboli ¢
activation:
Resul t:
Met hod:
Year :

Test substance:

Remar k:

Test substance:

Reliability:

28- DEC-2001

Type:

Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc. :

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Remar k:

Test substance:

Wth metabolic activation: positive.
Foll owi ng the authors, artifacts are to be considered in the
expl anati on of the positive results.
KCl (POTASSI UM CHLORI DE) STUDY
General purpose reagent grade from BDH, Ml ano, Italia, 99.5%
pure.
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.

(76)

Anmes test

Sal monel | a typhi murium TA 92, TA 94, TA 98, TA 100, TA 1535,
TA 1537
Up to 10 ng/pl ate.

Wwth
negative
ot her
GLP: no data
other TS
Sol vent: phosphate buffer.
Met abolic activation: liver S9 nmix of Fischer rats,
pretreated with polychlorinated biphenyls.
No i ncrease in the nunber of revertant col onies were detected
in any S. typhimuriumstrain up to the maxi num dose of 10

ng/ pl at e.
K2CO3 (POTASSI UM CARBONATE) STUDY.

Anhydr ous potassi um carbonate, >99. 8% pure.
(2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
(37)

Cyt ogeneti c assay

Chi nese hanster fibroblasts (CHL cells).
up to 1 ng/m.

wi t hout
negative
ot her
GLP: no data
other TS
Sol vent: physi ol ogi cal saline
No increase in the incidence of chronbsonal aberrations was
observed after 24 or 48 hr of treatnent.
K2CO3 ( POTASSI UM CARBONATE) STUDY!
Anhydr ous potassi um carbonate, >99.8% pure.

Reliability: (2) wvalid with restrictions
(2e) Study well docunented, neets generally accepted
scientific principles, acceptable for assessnent.
28- DEC- 2001 (37)
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5.6 Genetic Toxicity 'in Vivo'

Type:
Speci es:
Strain:
Rout e of admn.:
Exposure peri od:
Doses:
Resul t:
Met hod:
Year :
Test substance:
Met hod:

Resul t:
Test substance:

Rel i ability:
28- DEC- 2001
Type:

Speci es:
Strain:

Rout e of admn.:
Exposur e peri od:
Doses:
Resul t:
Met hod:

Year :
Test substance:
Met hod:

Resul t:

Test substance:
Reliability:

28- DEC-2001

5.7 Carcinogenicity

Speci es:

Strain:

Rout e of admin.:
Exposur e peri od:
Frequency of

treat ment:
Post. obs.
peri od:
Doses:
Resul t:
Control Group:
Met hod:

M cronucl eus assay

nmouse Sex:
CD-1

i.p.

mal e/ fenal e

10 ng/ kg of 15 mM NaCH
negative
ot her
GLP: no
other TS
The test conpound was adm nistered as a single i.p. dose to
treatment groups (5 males and 5 femal es) for sacrifice at 30,
48 and 72 hours. NaOH was used as control substance.
No significant increase of nuclei was observed.
NaOH ( SODI UM HYDROXI DE) STUDY!
Reagent grade
(3) invalid

(3a) Docunentation insufficient for assessnent.
(1)
ot her: aneupl oi dy inducti on.
nouse Sex: fenale
Swi ss
i.p.
12 hours
negative
ot her
GLP: no
no data
Mouse oocytes were used to determ ne possible
aneupl oi dy-i nduci ng effects. Mce were injected
intraperitoneally with 0.3-0.4 m of 0.01 M NaCOH and
chronosome spreads were made 12 hours after injection. NaCH
was used as control substance.
No evidence of non-disjunction was found in the control groups
up to the age of 40 weeks tested.
NaOH ( SODI UM HYDROXI DE) STUDY!
(3) invalid
(3c) Unsuitable test system
(8)
nmouse Sex: mal e/ femal e
no data
der mal
25-46 weeks
Initially: every 1-2 days; thereafter: tw ce weekly.

3-6% in water
positive

ot her

ot her
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Year :
Test substance:
Met hod:

Remar k:

Resul t:

Test condition:

Reliability:

19- DEC- 2001

GLP: no

no data
The test substance was applied to the skin of four strains
of mice (strains not reported), every 1-2 days until the
first devel opnent of lesions and thereafter appr. twce
weekly for 4-6 weeks fromthe tinme of the first appearance
of papillary gromhs. The total period of application ranged
from25 to 46 weeks
Skin cancer is produced by I ong term KOH sol uti on painting,
by a non-genotoxic mechani sm secondary to repeated
application and prolonged inflanmation. This is a result of
i ndirect hyperplasia as a consequence of severe skin damage
(I'ngram A.J., and Grasso, P., (1991), Mutation Res., 248,
333-340). Any kind of prolonged irritation possibly would have
produced the same result. No cancer nor sarcoma was devel oped
inrats. HC solution painting produced also cancer in nice
Cccurrence of cancer in KOH treated nmice in 14% of males (4
out of 29)and 15% of fenmales (8 out of 52).
Tar control: 36% of nales (5 out of 11) and 40% of fenuales
(4 out of 10).
Age: 1 to 6 nonths;
Nunber of animals: 29 males and 52 fenal es.
Type of exposure: dorsumin the sacral region, wthout
epi l ation.
Clinical signs: alopecia in 2-4 weeks, pacydermia in ca. 10
weeks, sessile papillomtous gromhs in 4-5 nonths, horn
masses, tunors in ca. 15% of the cases, no netastases,
emaci ati on and cachexi a.
(3) invalid
(3b) Significant methodol ogi cal deficiencies.

(58)

5.8 Toxicity to Reproduction

Type:

Speci es:

Strain:

Rout e of admn.:

Exposur e Peri od:

Frequency of
treat ment:

One generation study

nouse Sex: fenale
CD-1

gavage

10 days (day 6 to 15 of gestation).

single daily (intubation).

Premati ng Exposure Period

mal e:

f emal e:
Dur ation of test:
Doses:
Control G oup:
NOAEL Par ent al :
NOAEL F1 Offspr.:
Met hod:

Year :
Test substance:
Remar k:

none
none

17 days

2.35, 10.9, 50.6, 235 ng/kg bw.
yes

> 235 ng/ kg bw
> 235 ng/ kg bw
ot her

GLP: no
no data
Groups of 21-24 experinental animals were used (virgin adult
al bino CD 1 outbred). Body weights were recorded on days 0, 6
11, 15 and 17 of gestation. The mice were subjected to
Caesarean section on gestation day 17. Post exposure
observation period: 2 days.
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Resul t: The administration of up to 235 ng/kg bw of KCl to pregnant

Test substance:

Rel i ability:
21- DEC- 2001
Type:

Speci es:
Strain:

Rout e of admin.:

Exposure Peri od:

Frequency of
treat ment:

mce for 10 consecutive days had no effect on nidation or on
mat ernal or offspring survival. The nunber of abnormalities
seen in either soft or skeletal tissues of the test group did
not differ fromthe controls

General parental/mternal toxicity:

No effects seen in survival, total number of corpora lutea
i npl ant sites, resorptions, soft tissue observations
(urogenital tract), or live offspring.

Toxicity to offspring:
No effects seen in survival, sex ratio, average offspring
wei ght, external congenital abnormalities, soft tissue defects
(cleft palate), or skeletal defects (sternebrae, ribs,
vertebrae, skull and extrenities).
KCl (POTASSI UM CHLORI DE) STUDY
(2) wvalid with restrictions
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.
(26)

One generation study

rat Sex: femal e
W st ar

gavage

ten days (day 6 to 15 of gestation).

single daily (oral intubation).

Premati ng Exposure Peri od

mal e:

femal e:
Dur ati on of test:
Doses:
Control Group:
NOAEL Par ent al :
NOAEL F1 Offspr.:
Met hod:

Year :
Test substance:
Remar k:

Resul t:

none
none
20 days
3.1, 14.4, 66.8, 310 ng/ kg bw
yes
> 310 ng/ kg bw
> 310 ng/ kg bw
ot her

GLP: no
no data
G oups of 21-24 experinental aninmals were used (Wstar rats).
Body wei ghts were recorded on days 0, 6, 11, 15 and 20 of
gestation. The rats were subjected to Caesarean section on
gestation day 20. Post exposure observation period: 5 days.
The adm nistration of up to 310 ng/kg bw of KC to pregnant
rats for 10 consecutive days had no clear discernible effects
on nidation or on maternal or offspring survival. The nunber
of abnormalities seen in either soft or skeletal tissues of
the test group did not differ fromthe controls.

General parental toxicity:

No effects seen in survival, total number of corpora lutea
i npl ant sites, resorptions, soft tissue observations
(urogenital tract), or live offspring.

Toxicity to of fspring:

No effects seen in survival, sex ratio, average offspring

wei ght, external congenital abnornmalities, soft tissue defects
(cleft palate), or skeletal defects (sternebrae, ribs,
vertebrae, skull and extremties).
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Test substance: KCl (POTASSI UM CHLORI DE) STUDY
Rel i ability: (2) wvalid with restrictions
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.
21- DEC-2001 (26)
Type: One generation study
Speci es: nouse Sex: fenmal e
Strain: CD-1
Rout e of admin.: gavage
Exposure Period: day 6 to 15 of gestation
Frequency of
treat ment : once daily.
Duration of test: 10 days.
Doses: 2.9, 13.5, 62.5 or 290.0 ng/ kg bw.
Control G oup: ot her: water.
ot her: NOAEL Ter at ogen
> 290 ng/ kg bw
Met hod: ot her
Year : 1975 GLP: no data
Test substance: no data

Resul t:

Test substance:

Reliability:
03- JAN- 2002
Type:

Speci es:

St rain:

Rout e of adm n.:
Exposure Peri od:
Frequency of

treat ment:
Durati on of test:
Doses:
Control Group:
ot her: NOAEL terat
Met hod:

Year :

Test substance:
Resul t:

22-25 m ce/ group

One group of mice received the vehicle (water) as negative
control, another group of mce received 150 ng/ kg
acetylsalicylic acid as positive control. The admi nistration
of up to 290 ng/ kg of the test substance to pregnant nice for
10 consecutive days had no clearly discernible effect on

ni dati on or on maternal or fetal survival. The number of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe number occurring
spontaneously in vehicle treated controls. No treatnent
related effects in the positive control group (treated with
acetylsalicylic acid) were observed.

K2CO3 ( POTASSI UM CARBONATE) STUDY

(2) wvalid with restrictions

(2d) Test procedure in accordance with nationa
met hods with acceptable restrictions.

st andard

(62)
One generation study
rat Sex: femal e
W st ar
gavage
day 6 to 15 of gestation
once daily.
10 days.
1.8, 8.4, 38.8 or 180.0 ny/kg.
ot her: water.
ogen
> 180 ny/ kg bw
ot her
1975 GLP: no data
no data
23-25 rats/group
One group of rats received the vehicle (water) as negative
control, another group of rats received 250 ng/kg

acetylsalicylic acid as positive control. The adm nistration
of up to 180 ng/ kg of the test substance to pregnant rats for
10 consecutive days had no clearly discernible effect on
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Test substance:
Reliability:

03-JAN-2002

ni dati on or on maternal or fetal survival. The number of
abnormalities seen in either soft or skeletal tissues of the
test groups did not differ fromthe number occurring
spont aneously in the vehicle treated controls. In the positive
control group (treated with acetylsalicylic acid) treatment
related effects (increased nunber of resorptions, decreased
average fetus weight, inconplete ossification, mssing
sternebrae, inconplete closure of the skull, etc...) were
observed.
K2CO3 ( POTASSI UM CARBONATE) STUDY
(2) wvalid with restrictions
(2d) Test procedure in accordance with national standard
met hods with acceptable restrictions.

(61)

5.9 Developmental Toxicity/Teratogenicity

5.10 Other Relevant | nfor mation

Type:
Resul t:

07- MAY-2001

Type:
Resul t:

ot her
Ski n and ocul ar burns; chenical injury.
The mechanism of injury by alkali is by saponification of

fat, which causes fatty tissue to lose its function with
i ncreased damage due to heat reaction; extraction of
consi derabl e water fromcells due to the hygroscopic nature
of the alkali; and dissolution of proteins, permtting so
deeper penetration of OH- ions and further chenica
reactions. Ccular damage is nost significant around pH
11-11.5. The al kali penetrates quickly, saponify plasm
menbr anes, denatures coll agen, and causes vascul ar
thronmboses in the conjunctiva, the episclera, and even the
anterior uvea. The sequel ae of corneal burns include
scarring and opacification of the cornea with resultant | oss
of visual acuity, corneal neovascul arization, ulcer
formation, and perforation. O her sequelae of untreated or
very severe al kali burns include epithelial erosions,
secondary gl auconmm, progressive cicatrization which occl udes
the ducts of main and accessory lacrinmal glands and causes
destruction of conjonctival goblet cells so as to cause dry
eyes, cicatricial entropion, and trichiasis.

(52)

ot her

Gastrointestinal burns; chem cal injury.

The mechani smof injury is one of |iquefactive necrosis.
Thrombosi s of |ocal blood vessels contributes to tissue
damage. Transmural necrosis can occur with frightening
rapidity and injury often extrudes through the esophagus to
i nvol ve adj acent nedi astinal and peritoneal structures. Wen
the alkali enters the stomach, there may be sone
neutralization by gastric acid, which can Iimt the injury
to this organ. Perforation of the stomach can occur with
peritonitis and caustic injury to the contiguous organs

i ncluding the colon, pancreas, liver and spleen. If
sufficient quantities of alkali pass through the pylorus
there may be substantial duodenal damage i ncl uding
perforation. Lye constitutes a greater danger than solid
granul es, which tend to adhere on contact to nucous
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07- MAY-2001

Type:
Resul t:

07- MAY-2001

menbranes without traveling further. The severity of damage
depends on concentration of the agent, but also on the
quantity swall owed. Aspiration of the alkali into the airway
can result in live-threatening injuries to the larynx, the
tracheobronchi al passages, and the lungs. There are three
phases of injury and healing to the esophagus in aninals.
The acute phases, from about day 1 to 4, is that of
liquefactive necrosis. During the subacute phase, fromday 4
to 14, there is sloughing of the necrotic area; the
esophageal wall appears thinnest and nost vul nerable. About
day 15 begins the cicatrization phase with eventua
esophageal stritures resulting fromcollagen contraction.
Reepithelialization is conplete by 4 weeks to 3 nonths.

(79)

ot her
Sensory irritation.
The irritant effects are listed as coughi ng, wheezing,
conjunctivitis, tearing, irritation and alterations in
general well being, which is relevant because workers
distracted by primary irritants are nore likely to have
acci dents and endanger thensel ves and ot hers.
(20)

5.11 Experience with Human Exposure

Meno: A three year survey of accidents and dangerous occurrences in
the UK chemi cal industry.

Resul t: In an anal ysis of 2100 acci dents and dangerous occurrences
whi ch occurred in the UK chemi cal industry between January
1982 and March 1985, 32 involved caustic soda/ potash.

23-JAN- 2001 (73)

Meno: Acut e poi soning due to alkalis used during industrial cleaning
of soft drinks' glass containers: a case report.

Resul t: A young wonman suffered severe burns in the esophagus after
consuming a soft drink contamni nated by an industri al
cl eani ng agent used to clean the non-di sposabl e bottles. The
"l emonade” had a pH of 13.3, a total alkalinity of 1.57N, a
sodi um content of 1.75 nole/l and a potassium content of
1.15 nole/l.

23-JAN-2001 (81)

Meno: Button batteries: letting the skeleton out of our closet.

Resul t: The hypothesis is presented that burns produced by ingested
button batteries with residual EMF, could be due, not by its
KOH rel ease, but by an hydrolysis process producing locally
a high pH (12).

23-JAN- 2001 (71)

Meno: Button battery ingestion: a review

Resul t: The potential for corrosive alkali injury frombatteries is
in fact dependent on their electrical properties, by the
progressive electrolysis of the battery casing, in the area
of the seal. Mreover, it is thought that burns to the
esophagus could be due to the | ow voltage DC produci ng an
electrolysis with an increase of pH Battery ingestions in
the UK and the USA are revi ewed.
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23- JAN-2001 (85)

Meno: Caustic al kali ingestions by farm chil dren.

Resul t: Children are particularly exposed to conmercial cleaning
products contai ning KOH or NaOH, including, in the case of
farm children, to high concentration dairy pipeline cleaners
(8 to 259 . In this study, 43 children were adnmitted from
1973 to 1983 to four rural Wsconsin (USA) hospitals, after
i ngestion of caustic products. Farm products constituted 23%
of all products and 43% of all drain/pipe cleaners ingested.

23- JAN-2001 (24)

Meno: Chemical burn from al kaline batteries - a case report.

Resul t: A 2-year old male was found to have a third degree (full
thi ckness) burn on his right thigh due to exposure to the
contents of |eaking alkaline batteries.

23-JAN- 2001 (96)

Meno: Eur opean Uni on Food Additives Directive.

Remar k: KOH is "GRAS" (Generally Recognized As Safe) as stated by
the FDA (USA).

Resul t: Pot assi um hydroxide is a food additive, listed as E525 in
Annex 1 of Directive 95/2/EU. This nmeans that KOH is a
general food additive to be used follow ng the "quantum
satis" principle (as much as necessary according to GW).

23- JAN-2001 (25)

Meno: Fatal conplication froman alkaline battery foreign body in
t he esophagus.

Resul t: The fatal conplications froman alkaline battery foreign
body (containing potassium hydroxi de 45% in the esophagus
of a 2.5 year old male, resulting in corrosive burns of the
esophagus, necrosis, perforation, comunication between the
esophagus and the trachea and subsequent death, is
descri bed.

23-JAN-2001 (7)

Meno: Gastric outlet obstruction due to corrosive ingestion:

i nci dence and out cone.

Resul t: In a retrospective clinical study with 168 children after
al kal i ne substance ingestion, 9 children (5.3% devel oped
gastric outlet obstruction. After an appropriate treatnent,
all patients are alive wi thout any conpl aints.

23-JAN-2001 (16)

Meno: I ngestion of strong corrosive al kalis: spectrumof injury to
upper gastrointestinal tract and natural history.

Resul t: In a study of liquid caustic ingestion on 31 patients in

India, 3 ingested potassium hydroxide (9.7% and 28 ingested
sodi um hydroxi de (90.3% . The degree and extent of burns
with respect to type of alkalis were not noticeably
different. There was a poor correlation between the presence
or absence or severity, of oropharyngeal burns on one hand
and the presence or absence or severity of lesions in the
UG T on the other hand. Eight patients (25.8% who showed

i nvol venent of the UG T had a normal oropharynx. Two

pati ents had perforation on adm ssion and in three nore it
occurred on the 9th, 11th and 14th days after ingestion. All
pati ents suffered esophageal injury, 29 (93.5% gastric
injury and 8 (25.8% duodenuminjury.
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23- JAN-2001 (99)

Meno: Liquid caustic ingestion; spectrum of injury.

Resul t: A woman who ingested 20 g of KOH in aqueous sol ution
suffered gl ossopharyngal gi a and oral pharyngeal burns.

23- JAN-2001 (14)

Meno: New approach to managenent of esophageal injuries caused by
i ngestion of potent liquid alkali.

Resul t: The sinmultaneous admission of 9 youths in a nedical center
followi ng their ingestion of concentrated KOH, m staken for
wine, resulted in the follow ng observations. Three patients
wi th second-degree oral burns required no surgery. Six
patients required | aparotony w th gastrostomy and/or chi mey
feedi ng jejunostomnmy, one required i medi ate
esophagogastrectomy, and 3 required i mediate total or
subt ot al gastrectony. There were no deaths. Three patients
have required esophageal replacement and 3 others have
required repeated dilatations. At 2-year followup, all 9
mai ntain their nutritional status orally, and all can
phonat e.

23- JAN- 2001 (51)

Meno: Perforation of nasal septumdue to button battery lodging in
nose.

Resul t: A 4-year old boy who had a button battery lodged in his nose
for appr. 24 hrs had local tissue corrosion, with a snmall
perforation, caused presumably by the 25% KOH el ectrol yte.

23- JAN-2001 (28)

Meno: Pronpt irrigation of chem cal eye injuries may avert severe
damage.

Resul t: Pot assi um hydroxi de is an infrequent cause of injury, but
can result in severe damage. Potassi um hydroxi de penetrates
eye tissue nearly as rapidly as sodi um hydroxi de and t hus
causes injuries of the same severity.

23- JAN- 2001 (13)

Meno: Treatment of Ml | uscum contagi osum wi th potassi um hydroxi de: a
clinical approach in 35 children.

Resul t: Treatment of 32 children suffering of Ml Il uscum contagi osum
(a viral skin infection) with a topical 10% KOH aqueous
solution, twice daily, during a period of 30 days, resulted
in clearance of all lesions. The only side effects observed
in 12 children were: severe stinging, transitory
hypopi gnent ati on, persistent hypo and hyperpi gnentati on,
hypertrophi c scar and secondary i nfection.

23-JAN- 2001 (74)
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