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OECD SIDS POTASSIUM CHI ORIDE

SIDSINITIAL ASSESSMENT PROFILE

CAS No. T447-40-7
Chemical Name Potassium chloride
Structural Formula K-ClI

RECOMMENDATIONS

The chemica is currently of low priority for further work.

SUMMARY CONCLUSIONSOF THE SIAR

Human Health

Potassum chloride is an essentid condituent of the body for intracdlular osmotic pressure and buffering, cell
permesbility, acid-base baance, muscle contraction and nerve function.

Acute ord toxicity of KCl in mammals is low (LD50 = 3020 mg/kg bw). In humans, acute ord toxicity is rare
because large single doses induce nausea and vomiting, and because KCl is rapidly excreted in the dosence of any
pre-exiging kidney damage. Usud thergpeutic doses of potassum for ora solutionadults are 1.53 g/day to
prevent depletion, and 37.5 g/day for replacement. For repested dose toxicity, a NOAEL a 1820 mg/kg bw/day in
rats, and a NOAEL > 80 mmol KCl/day (approx. 85 mg/kg bw/day) in humans can be retained. A threshold
concentration for skin irritancy of 60 % was seen when KCl in agueous solution was in contact with skin of human
volunteers. The threshold concentration when applied to broken skin was 5 %.

No gene mutations were reported in bacterid tests, with and without metabolic activetion.  However, high
concentrations of KCl showed postive results in a range of genotoxic screening assays using mammaian cdls in
culture. The action of KCl in culture seems to be an indirect effect associated with an increased osmotic pressure
and concentration.  Therefore KCI, do not have any direct rdlevance in the intact body were such concentrations can
not occur. Further studiesusing in vivosystems are not considered necessary under SIDS.

No evidence of trestment-rdaed carcinogenicity was obsarved in rats administered up to 1820 mg KCl/kg body
weight/day through thefood in a2 year study.

A developmentd study reveded no foetotoxic or teratogenic effects of KCl in doses up to 235 mg/kg/day (mice)
and 310 mgkg/day (rats). No fertility sudy has been located. Basad on the extensve amount of knowledge on
KCI intake, regulation and effects in the human body, and on a worst case exposure esimate (see Exposure), no
further testing of fertility is congdered required under SIDS.

Gastro-intestind irritant effects in humans caused by KCl administrated oraly have been reported a doses from
about 31 mgkg bw/day. One epidemiologica invedtigation among potash miners disdosed no evidence of
predisposition of underground minersto any of the diseases evauated, including lung cancer.

Environment

KCl as inorganic sdt is not subjected to further degradation processes in the environment. In water, potassum
chloride is highly water soluble, and readily undergoes dissociaion. In soil, trangport/leaching of potassum and
chlorideis affected by the clay minerds (type and content), pH, and organic matter.

In short-term acute toxicity tests with fish, daphnia and adgee the following results were found (lowest test result
vaues): Ictalurus punctulus 48nLC50 = 720 mg/ll; Daphnia magna: 48n-LC50 = 177 mg/l; Nitzschia linearis 120
h-EC50 = 1337 mg/l. A chronic reproductive test with the invertebrate Daphnia magna gave a LOEC of 101 mg/l.
All the studies compiled on the acute and chronic aquetic toxicity were > 100 mg/L.  Thus it is concluded that KCI
is not hazardous to freshwater organisms. Taking into condderatiions the background concentrations of KCl in
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seawater (380 mg/l K and 19,000 mgl Cl), it is conduded that there is no reason for further investigations of KCl
on marine species.  The low concern for the environment is supported by the absence of a bioaccumulation potentid
for the substance.

In plants, potassum is one of the three mgor nutrients and chloride is an essentid micronutrient. The potassum
requirement for optima plant growth is in the range 25 % of the plant dry weight of vegetative parts. In most plant
speciesthe Cl requirement for optimal growth isin the range of 0.2-0.4 mg/g dry matter.

Potassum in plants is important for the osmotic and ionic regulation, plays a key role in the water homeostasis, and
is closdy connected with processes involved in the protein synthess. In higher plants, potassum affects
photosynthesis a various levels. Cl is aso essentia for the photosynthesis in plants, and has important functions in
the osmotic regulation. An adequate supply of potassum and chloride in plants tends to improve the plant's
resistance towards severa diseases.

Exposure

World-wide production figures for KCl exceed 1 million metric tongyear. Virtudly dl commerciad KCl is extracted
from naturad sources of the substance. More than 90 % of the totd KCI consumption is used for fertilizer
production. Production of potassum hydroxide accounts for more than 90 % of the nonfertilizer or industrid uses
of KCl. Other nonfetilizer uses of KCI include foodffoodstuff additives, supplement of animd feed,
pharmaceutical products, laboratory chemicals, deicing agents and photo chemicals

KCl is ubiquitous in the environment, occurring in minerals, soil and sediments, and naturd waters. KCl is aso
present as a mgjor and essentid condtituent in animals and plants. The main human exposure to KCl is the norma
dietary intake (2-4 g K and 3.5-9 g Cl), and indirect exposure viathe environment (drinking water).

Specific occupationa  exposure limits (OELS) and actua exposure levels in the mining, refining, fertilizer and other
indugries have not been found. Assuming 100 % body retention bresthing from a working atmosphere containing
10 mgm® KCI {n accordance with the TWA vaue for "Particulates Not Otherwise Classified), a worker's daily
inhaation dose for KCl was cdculated to 140 mg (worst case).

NATURE OF FURTHER WORK RECOMMENDED

No recommendation.
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FULL SDSSUMMARY

Chramantact)

CASNO: 7447-40-7 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
2.1 Melting Point 772 °C
2.2 Boiling Point 1407 °C
2.3 Density 1984  kg/m®
2.4 Vapour Pressure 573 hPaat 906 °C
25 Partition Coefficient Cdculaed -0.46
(Log Pow)
2.6A. Water Solubility 342000 mg/l at 20°C
ENVIRONMENTAL FATE AND
PATHWAY
311 Photodegradation NA.
312 Stability in Water N.A.
32 Monitoring Data In surface water 23 mgKl
In surface water 8.3 mgCl/l
In seawater 380mg Kl
In seawater 19000 mg CI/l
In topsoil 0.2-3.3%K™*
In KCI principal minerals 25-99 % KCl
In humans (ad.) 2gK*kgbw
In humans (ad.) 1gCl/kgbw
3.3 Transport and Distribution Cdculaed In Air 0.03%
(Fugacity Level 1type) | In Water 99.7 %
In Sediment  0.01 %
In Soil 0.03%
35 Biodegradation N.A.
ECOTOXICOLOGY
41 Acute/Prolonged Toxicityto  Pimephales USEPA, 1990 LCsq (24 hr) = 950 mg/l
Fish promelas LCs (48 hr) = 910 mg/l
LCq, (96 hr) = 880 mg/l
Ictalurus Other LC;, (48 hr) = 720 mg/l
punctatus
4.2 Acute Toxicity to Aquatic Daphnia magna USEPA, 1990 ECy, (24 hr) = 740 mg/l
Invertebrates EC;, (48 hr) = 660 mg/l
dCetr)iodaphnia USEPA, 1990 ECy, (48 hr) = 630 mg/l
ubia
Daphnia magna | Other EC,, (48h)=177 mg/|
43 Toxicity to Aquatic Plants Nitzschia linearis Other EC;, (120 hr) = 1337 mg/l
eg. Algee
452 Chronic toxicity to aguatic Daphnia magna Other EC;, (21d) = 130 mg/l
invertebrates LOEC (21d) = 101 mg/l (16 %
reproduction impairment)
TO XICOLOGY
511 Acute Oral Toxicity Rat Other LDy = 3020 mg/Kg
5.4 Repeated Dose Toxicity Rat Other No adverse effects observed up to 1820
mg/K g bw/day
5.5 Genetic Toxicity In Vitro
A. Bacteria Test S typhimurium Other (NTP modified - (With metabolic activation)
(Gene mutation) gandard assay) - (Without metabolic activation)
E. col Other (SOS - (Without metabolic activation)
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Exposure

among potashminers
Other

CASNO: 7447-40-7 SPECIES PROTOCOL RESULTS
ChromotesY)
B. Non-Bacterid In Vitro Test Mouse OECD 476 + (With metabolic activation)
(Gene mutation) lymphoma cells - (Without metabolic activation)
(Chromosomal aberrations) Hamster ovary Other ; i activ A
cdlls (CHO) + (Without metabolic activation)
(Genmutation) Chinesshamster | OECD 476 + (With metabolic activation)
V79 cdls + (Without metabolic activation)
(Chromosomal aberrations) CHO cdls OECD 473 - (With metabolic activation)
+ (Without metabolic activation)
(Unscheduled DNA HeLacels OECD 482 - (With metabolic activation)
synthesis) - (Without metabolic activation)
5.6 Genetic Toxicity In Vivo Nodata
5.7 Carcinogenicity Rat Other No tumours related to treatment
5.8 Toxicity to Reproduction Nodata
5.9 Developmental Toxicity/ Mice Other No effects observed at the highest dose
Teratogenicity level 235 mg/kg/day
Rat Other No effects observed at the highest dose
levd 310 mg/kg/day
511 Experience with Human Work place exposure Negative

Gadtro-intestinal irritant effects
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SIDSINITIAL ASSESSMENT REPORT

1 CHEMICAL IDENTITY

Name (OECD): Potassum chloride
CASNo.: TAAT-40-7

Molecular Formula: Cl-K

Molecular Weight: 7455

Melting Point: 772°C[1] [2]

Boiling Point: 1407 °CJ[ 2]

Vapour pressure: 5.73 hPaat 906 °C[ 3]
Partition Coefficient: 046 a 20 °C[4]

Water solubility: 342 g/l water a 20 °C[5][6]

Potassum cHoride is a solid. Impurities are usudly sodium chloride, megnesum chloride, bromide
and dkdine eath sulphates, depending on the raw materid and production process [6]. Potassum
chloride is readily soluble in weter to potassum and chloride ions, and has alow vapour pressure.
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2 GENERAL INFORMATION ON EXPOSURE [7]

Potassum chloride (KCl), commonly referred to as muriate of potash, is the most common source
of potash (K>0), and accounts for aout 95 % of world potash production. Virtudly al (90 %)
commercid potash is extracted from naturd sources of potassum sdt deposts occurring in thin
beds in large At basns formed by the evaporation of ancient sees. Present-day <dt lakes and
natura brines represent about 10 % of totd recoverable potash. Extraction is followed by milling,
washing, screening, flotation, crystalization, refining and drying.

The annud globd production volume of potash was goproximady 226 million metric tons in
1994. World potash production is confined to thirteen countries and is dominated by Canada, the
former USSR and Germany, which together account for about 73 % of world production. The
United States, Igad and France account for about 15 %, and Jordan, Span and the United
Kingdom for an additiond 11 %.

More than 90 % of the totd KCl consumption is used for fertilizer production. Production of
potassum hydroxide accounts for more than 90 % of the non-fertilizer or industrid use of KCl.
KOH is ds0 usd in the production of some agriculturakgrade liquid fetilizers. Other non-fertilizer
usss of KCl indude:

- widedispersve use

- food/ foodguff additives KCl is usad as a nutrient and/or dietary supplement food additive.
KCI aso sarves as a potassum supplement of animal feed;

- phameceutica products KCl is used for prophylaxis and trestment of hypokdemia in
dectrolyte replenishment solutions for generd medicd use and kidney didyss, and in
digitdis intoxication;

- laboratory chemicas KCl isusad in eectrode cells, buffer solutions, and pectroscopy;

- photochemicds

- drilling mud for ail production industry: KCl is usad as conditioner in ail drilling muds and as
ashde gabilizer to prevent swelling;

- flame retardants and fire preventing agents: KCl is used as a component in dry chemicd fire
extinguisher.

- ant-freezing agents KCl is used to mdt ice on Streets and driveway's,

- water treatment;

- detergent builders,

- glassand ceramics,

- textiles

- dyes

- nondispersveuse

- flux agentsfor caging: KCl serves asaflux in secondary auminium pracessing,

- usereallting inindusion into or into metrix:

- intermediates for basic chemicasindudtry.

21 ENVIRONMENTAL FATE
KCl is ubiquitous in the environment, occurring in minerads, soil and sediments, and naturd waters

(oceans, lakes, rivers). An overview of background concentrations of KCl is presented in Table 2-1.
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Table 2-1. Background concentrations of potassium chloride.

Medium Concentration References
Minerals sylvinite: > 99 % KCl 1
carndllite: approx. 25 % KCl
kainite: approx. 30 % KCl

Soil (topsoil) 0.2-3.3 % totd potassum 1

Seawater 380 mg/l potassum (K ) [8
19 000 mg/l chloride (CI)

Freshwater (mean composition of river waters) 2.3 mg/l potassium (K ™) [9

8.3 mg/l chloride (CT)

KCl as inorganic sdt is not subjected to further degradation processes in the environment. In weter,
potessum chloride is highly wae <oluble and readily undergoes dissocidion. In - soil,
trangport/leeching of potassum and chloride is affected by day minerds (type and content), pH,
and aganic matter [10-11]. K is in generd less mobile and less prone to leaching than anions in
s0il, such as chloride and nitrate (NOg). Chloride binds only weskly to soil particles and therefore
follows waer movement. Anions do not leach done, but aways together with a counter-ion
(cation). Hence, chloride and nitrate leaching may deplete soils of nutrients such as K. Loss of
potassum by eroson or leaching carries no environmenta concern.

Agriculturd  soil  productivity is dependent on edablishing a bdanced avalability of potassum
throughout the growing seeson, often resulting in the need of fertilizing with potassum. Inadequate
maintenance of K in agriculturd soils will lead to loss of soil productivity. K deficiencies may dso
redrict a crop’s ability to utilize N, resulting in increesed potentid for nitrate leaching, and lack of
K can enhance a crop’s susceptibility to disease and increase the need for pesticide gpplication.

Environmenta digribution of potassum chloride usng a Generic Levd | Fugecity Modd under
three emisson scenarios showed that KCl is manly didributed to water (99.7 %), while other
compartments make minor contributions (< 0.03 % to ar, < 0.03 % to soil solids, < 001 % to
sdiment solids). This result gpplied under the three emissons scenarios 100 % release to water,
100 % release to ar, or 100 % release to soil [12]. Fugacity estimations may not be reliable for KCl.
The modédling programs used are desgned for organic chemicals and the chemicd is not expected
to undergo photolysis or biodegradation.

Taking into condderaion the phydcochemicad properties of potassum chloride, and a cdculaed
octanol/water partition coefficient of —0.46, no potentid for bicaccumulation/ bioconcentration can
be identified

2.2 HUMAN EXPOSURE

KCl is ubiquitous in the environment, occurring in mineras, soil and sediments, and naurd waters
(Table 21). KCl is ds0 present as a naturd and essentid condituent in biota, plants and animals.
Hence, the main human exposure to KCl is indirect exposure via the environment, and the norma
digary intske. The normd daly digtary inteke of potassum and chloride in humans is 50-100
mmol (24 g), and 100-250 mmol (3.5-9 g) respectively [13-14].

Wor st-case estimate for exposure of workersto KCI dust by inhalation:

No data on actud exposure leves in the mining, refining, fertilizer and other indudtries have been
found. However, assuming 100 % body retention bresthing from a working amosphere containing
10 mg/n? KCl, the daily intake through inhaaion during an 8 hr working day will only amount to
140 mg (bregthing rate 30 I/min., medium hard work) as compared to a dietary intake of 2-4 g.
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No specific occupationa exposure limits (OELs) for potassum chloride has been located. Norsk
Hydro ASA recommend the substance to be trested as "nuisance dust” with an OEL of 10 mg/m3,
in accordance with the TWA vdue for "Particulates Not Otherwise Classfied" as proposed by
ACGIH. In the worst-case estimate it is assumed that the air concentration of dust equds the OEL
and that the dust conssts solely of KCl.
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3 HUMAN HEALTH HAZARDS

3.1 EFFECTSONHUMANHEALTH
3.1.1 TOXICOKINETICS, METABOLISM, MECHANISMS OF ACTION [15-16]

Potassum and chloride are essentid condituents and two of the most abundant ions in al animd
gpecies. In adult humans, the tota body potassum is gpprox. 35 mol (135 g). 98 % of this is
located intracdlular (150 mmol/l), the extracdlular potassum concentration is goprox. 4 mmol/l.
Totd body chloride in adult humans is goprox. 2.1 mal (75 g). 80 % of this is located extracdlularly
(120 mmoal/); theintracdlular concentration of chloride is goprox. 34 mmoal/l.

The metabolism and mechanisms of action of potassum and chloride are wel reviewed in standard
textbooks on pharmacology and physiology.

Metabolism, biotransformation and kinetics:

About 90 % of the ingested dose of potassum is abosorbed by passive diffuson in the membrane of
the upper intesine. Potassum is didributed to dl tissues where it is the prindpd intracdlular
cdion. Inaulin, add-base datus, ddoserone, and adrenergic activity regulaie cdlular uptake of
potassum.

The mgority of ingeted potassum is excreted in the urine via gomdurd filtration. The digd
tubules are able to secrete as well as regbsorb potassum, so they are able to produce a net secretion of
potassum to achieve homeodass in the face of a potassum load due to abnormadly high leves of
ingested potassum. About 15 % of the tota amount of potassum ecreted is found in faeces. Cl
leaves the tubular lumen by secondary active transport of sodium, and aso passive diffusion.

Excretion and retention of potassum is manly regulated by the man adrend corticd hormones
Norma homeodtatic mechanisms controlling the serum potassum leves dlow a wide range of
dietary intake. The renad excretory mechanism is designed for efficient removad of excess K, rather
for its consarvation during deficiency. Even with no intake of K, humans lose a minimum of 585-
1170 mg K per day. However, the didribution of potassum between the intracdlular and the
extracdlular fluids can markedly affect the serum potassum level without a change in total body
potassum.

Mechanisms of action:

K" is the prindpd caion mediaing the osmotic balance of the body fluids In animds the
maintenance of norma cel volume and pressure depends on Nad and K* pumping. The K'/Na"
separdtion has dlowed for evolution of reversble transmembrane dectrica potentids essentia for
nerve and mustle action in animads, and both potassum and chloride are important in transmisson
of nerve impulses to the muscle fibers

Potassum transport through the hydrofobic interior of a membrane can be fadilitated by a number
of naturd compounds that fam lipd-soluble dkadi metd cation complexes. Potassum serves the
citicd role as counterion for various carboxylates, phosphates and sulphates, and  gSabilizes
macromolecular structures.

Potassum and chloride is dso important in the regulation of the acid-base bdance of the body.
Potassum is the principd base in tissues of blood cdls, and Cl maintains dectrochemica neutrdity
by anion exchange with bicarbonate (the chloride shift) in the CO, trangport in the blood red cdlls.
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3.1.2ACUTE TOXICITY

None of the dudies on acute toxicity have been caried out under naiond or internaiond
guiddines, and according to GLP. Collectively, however, thee sudies (summarized in Table 3-1)
show effects in the smilar range of doses for given animd gEcies.

Table 3-1. Acute toxicity studies with potassium chloride.

Species, strain Administration Endpoint Value References
(mg/kg body weight)
Rat, Wistar Ord LD50 3020 [17]
Rat, Wistar Ord LDLO 2430 [18]
Guineapig Ord LDLO 2500 [18]
Rat, Wistar i.p. LD50 660 [19]
Rat, Wister i.p. LDLO 825 [18]
Rat iv. LD50 142 [20]
Mouse i.v. LD50 117 [21]
Guineapig i.p. LDLO 900 [18]
Guineapig iv. LDLO 77 [22]
Guineapig i.a LDLO 130 [23]
Guineapig i.C LDLO 40 [24]

By ord adminigration, LD50-vaues of KCl have been determined to 3020 mg/kg body weight for
ratis [17]. Clinicd dgns of intoxication in animds that died induded convulsons followed by
exhaugion and respiratory falure. Autopsy reveded dgns of irritant gestroenteritis, and necrods
gpeaed in the rend tubular epithdium. Animds surviving the LD50 dose had convulsve
movements, diarhoea or condipation, loss of gppetite, increased thirgt and urine excretion and fever.
Measurements of clinical signs were within the norma range within 2-3 days and organ weights and
water levels returned to norma limits in survivors at two weeks after adminisiration of KCl.

No data is avalable on the acute inhdaion or acute dermd toxicity for potassum chloride. Due to
the low vapour pressure and the low octanol-water partition coefficient of the substance, the
potentia for inhalation and derma aosorption is consdered low.

3.1.2.21HUMAN DATA

Acute KCl intoxication by ord intake is rare because large sSngle doses usudly induce vomiting
and because in the absence of preexising kidney damage, potassum is repidly excreted. Cases of
acute KCl overload in humans due to accidentd or intentiond ord inteke have been reported,
however: a 2 month-old 48 kg boy died 2 days after accidentdly being fed 1.5 g KCl (LDLO
goprox. 938 mgkg body weight/2 days) [23], and a 46 year-old woman died after ingesting 35 g
KCl in the form of dow-rdlease KCl tablets [ 24].

KCl overdoses manifests in neuromuscular Sgns in the form of generd muscular weskness ad
ascending pardyss, lidlesness, vertigo, mentd confuson, hypotenson, acute cardiovascular
changes with ECG abnormadities, and heart block. Gadtrointestind symptoms manifest as nauses,
vomiting, pardytic ileus, and locd mucosa necrosis, which may leed to perforation [25-26].

Serum potassum level of 40 mg/100 ml is fatd in man [27]. Probable ord letha dose for humans is
edimated to 500-5000 mglkg [28]. Judging from the animd data and reference [24] it seems fair to
assume that the actua vaueisin the upper region of this estimate.

The skin irritancy of topicdly gpplied KCI in agueous solution was measured in human volunteers
[54]. A chamber-scarification test was used. In this test a forearm test Ste is criss-cross scarified by
drawing a 30-gauge needle over the skin with just enough pressure to cleave the epidermis without
drawing blood. The tes agent was applied in an duminium chamber seded to the skin once daly
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for three days. A threshold concentration for irritancy of 60 % was seen when KCl in agueous
solution was in contact with the intact skin of volunteers. The threshold concentration when gpplied
to broken skin for the same amount of time was 5 %. The scarification indices were 12. No grading
of the skin irritating potentid was messured in this study. No more relevant information was
avalablein the study report.

3.1.3 REPEATED DOSE TOXICITY

None of the repested dose toxicity dudies located have been caried out under nationd or
international  guiddines, and according to GLP. The robust summaries lack necessary details
because limited details are reported in the origind publication. In view of the experiences with
human volunteers, and the well-established mechanisms of action of this substance, the information
avaladle is conddered sufficient on this endpoint.

Groups of 50 mae rats were fed KCl in the diet & levels of 110, 450 or 1820 mg/kg bw/day for 2
years. The only trestment related effects observed were gadtritis (inflammation of the ssomach
linking), an irritant effect. The level of gadtritis and ulcer were higher in the treasted groups compared
to the control groups, 18 % in the 110 and 450 mg/kg bw/day groups and 30 % in the 1820 mg/kg
bwi/day group, compared to 6 % in the control group. Absolute and releive organ weights were
messured for the following organs, brain, pituitary, thymus, heart, lung, liver, spleen, pancress,

kidney, adrend gland, testis, ssmind vesidle and progtate. However, no saidicaly sgnificant
changes were reported in any organs & any doselevels. Among norrtumerous lesions, nephritiswas
predominant in dl groups, induding the control group. At the end of the 2 year experimentd period,
the survival rateswere 64 % in 0.25 % KCl, 58 %in 1 % KCl, 84 %in 4 % KCl, and 48 % in control
groups[29]. The wesakness of this study relates to the fact that the results are not given in sufficient
ddtall, and that the mortdity in the control group is very high (over 50%). In addition, the possble
effect of KCl on kidneys can not be evaluated because of limited reporting and the fact thet all
animas, indluding controls, had nefrotic lesons. The NOAEL from this study is st at 1820 mglkg
bwi/day since nephritis was reported in dl trestment groups aswell asin the control group. As

regard the gadtritis, thisis consdered alocd effect, and is not used for deriving a NOAEL vaue.

In a 15-week study on rats, about 5250 mg/kg body weight/day given in the drinking water caused a
decrease in heart weight, an increase in kidney weight and enlargement of part of the adrends (no
other organs were examined) in 10 animds terminated. All changes were reversble within one month
in the remaining 4 animds [ 30].

3.1.3.1HUMAN DATA

No overt adverse effects were seen in 43 women recelving 80 mmol KCl/day (goprox. 85 mgkg
body weight/day) in a wax matrix formulaion for 4 weeks. The volunteers were randomly alocated
to one of two groups who took ether 80 mmol/day of KCl, or maiching placebo for the first two 4
week treatment periods. The treatments were reversed during the second 4-week period. Blood
pressure, heart rate, urinary volume, dectrolytes and cregtinine, were measured weekly during a
screening period and the two 4weeks trestment periods [31].

No overt adverse effects were seen on 32 femdes recaving 65 mmol KCl/day (about 69 mgkg
body weight/day) for 6 weeks. The women were randomly alocated to one of two groups who took
gther 65 mmol/day of KCI, or maiching placebo for a 6 weeks treetment period. The treatments
were reversed after the 6week period. Blood pressure, and urinary dectrolytes (sodium and
potassum) and creatinine, were measured weekly during the trestment period. Plasma sodium and
potassum and serum abumin, cacium and magnesium were messured a 6" week only. The study
showed that the KCl intake induced a sgnificant reduction in systolic and diastolic blood pressure,
from 153/104 to 146/101, and a dgnificant increese in serum and urine potassum. Changes in
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blood pressure did not corrdae with changes in serum or uine eectrolytes. Analyss of the 95 %
confidence intervas in this and five other dudies suggests tha KCl supplementation lower blood
pressure, but that the change is smal and within the confidence levels of dl six trids[32].

3.1.4 GENETIC TOXICITY [33-38]

The rdiability of the sudies cited on gendic toxicity is conddered sufficient for this endpoint. Two
of the dudies on non-bacterid mammadian cdl in vitro test were caried out in accordance with
OECD guiddine study.

Bacterial tests:

In a Sdmondla test (usng the TA100, TA 1535 TA 1537 and TA 98 drains) doses of KCl
between 0 and 10.000 nyplaie were teted with and without metabolic activation. No sgnificant
increeses in mutation frequencies were noted. The highest dose tested in this dudy is higher then
the standard test requirements. In an E. Coli tet a maxima dose of 100.000 nM/ml of KCl was
tested for its ability to induce a SOS response. This test was dso negative. The two in vitro bacterid
tests reported does not indicate any direct-acting mutagenic mechanism of action.

Lymphoma cell mutation assays:

Two independent laboratories performed the same L51784 mouse lymphoma mutetion tests on a
range of substances including KCl. KCl was found to be weskly mutagenic a high concentrations
(dbove 7000 ng/ml without metabolic ectivation and above 4000 ng/ml with metabolic activetion).
The concentration in the test without metabolic activation, causing mutagenicity, exceeded the
concentration recommended in the test guiddines.

Chromosome aberration tests:

There are two reports on the effect of KCI on formation of chromosome aberrations in Chinese
hamster ovary cels (CHO). In these sudies KCl concentrations of 75 and 80 mM (gpproximately
5500 and 6000 ng/ml) resulted in 19 % and 28 % aberrant cdls respectively. Increased number of
chromosome aberrations was obsarved with KCl concentrations that reduced cell survival 40 % and
more. It is reasonable to conclude that the increases in mutagenicity and chromosome aberrations
obsarved in these dudies are related to cytotoxicity resulting from the high KCl concentrations
used. This argument is supported by the dudies on the effect of increesed osmolarity on
genotoxicity in cultured mammadian cdls.

The reported mutagenic effect of KCI mogt probably results from a disruption of osmotic baance of
cdls with a subsequent interference with chromosomd  gdability. This may result in the dastogenic
effects (DNA breskage and chromosome structural instebility) due to K* effects on sequestering of
Mg ions required for norma maintenance of chromatin integrity. Cther chemicas may dso exert
such effect (e.g. NaCl, sucrose).

3.1.5 CARCINOGENICITY [29]

In a long-term study peformed with KCl, no carcinogenic effects were observed in mae rats.
Groups of 50 mde rats were fed KCl in the diet a levels of 110, 450 or 1820 mg/kg bw/day for 2
years. A comprehendve examindion of the tissue reveded no evidence of trestment-related
cacinogenicity. Among nontumerous lesions, nephratic leson weas predominant in al trestment
groups as wel as in the control group. In tumerous lesons, tedticular tumour (interdtitid cdl
tumour) developed with a high incident in dl groups. However, the incidence and type of tumour in
experimental and control groups were comparable to those of spontaneous tumours in the test
organisms.
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3.1.6 REPRODUCTIVE TOXICITY/DEVELOPMENTAL TOXICITY [39]

The two dudies on deveopmentad toxicity avalable were not caried out under nationd or
intenationd guiddines and according to GLP. The robust summaries lack necessary deails
because limited detals are reported in the origind publication. In view of the qudity of the studies
avalable and the wel-established mechaniams of action of KCl, the informaion avalable is
congdered sufficient on this endpoint.

A devdopmentd sudy has been peformed that examined the effect of KCl exposure on
foetotoxicity and teratogenicity in virgin adult femde dbino rats (Widar) and virgin adult femde
dbino CD-1 outbred mice. Femde rats or mice were mated with young adult mae rats and mice,
repectively, and observation of the vagind sperm plug was considered day O of gestation. KCl was
adminigrated from day 5 to day 15 of geddion to groups of 21-24 experimenta animas by dngle
daly ord intubation. KCl was adminisered as a water solution, 10 ml per kg body weight. The
controls were sham treated with the vehicle i.e. water. Doses for mice were 2.35-235.0 mgkg body
weight. Body weights were recorded on days O, 6, 11, 15 and 17 of gedation. Post exposure
observation period was 2 days. Doses for rats were 3.1- 310.0 mg/kg body weight. Body weights
were recorded on days O, 6, 11, 15 and 20 of gedtation. The dams were subjected to Caesarean
section on gedtation day 17 for mice and 20 for ras Post exposure obsarvation period was 5 days.
The urogenitd tract of each dam was examined in detall for anatomica normdity.

The adminidration of up to 235 mgkg body weight of KCl to pregnant mice or up to 310 mgkg
body weght of KCl to pregnant rats, revedled no Sgnificant effects on survivd, totd number of
corpora luteg, implant dtes, resorptions, Soft tissue observations (urogenitd tract), or live offspring. In
the offspring, ro effects were seen in mice or rats with regard to surviva, sex ratio, average offspring
weight, externd congenitd abnormalities, oft tissue defects (cleft pdae), or skeetd defects
(sternebrae, ribs, vertebrae, skull and extremities). No further information about the test conditions
were induded in the study report.

No fertility study has been locdised. Thus, the potentid of reproductive toxicity of KCl has thereby
not been addressed according to OECD requirements. However, in the 2year study [29] no changes
were reported in the absolute and reldive organ weights of the tesis semind vedcle, and prodate.
Furthermore, the maximum plasma concentration of potassum is efficiently and tightly regulated
by rend diminaion. A dgnificant increese in the potassum concentration in the extracdlular fluid
will only occur after high potassum intake or in paients with severdy reduced kidney function.
Based on an edimated worst-case scenario for exposure of workers for KCl (see Sect. 2.2), it is
conduded thet the maximum inteke of 140 mg/day of KCl from the working amosphere is smadl
compared to a normd dietary intake of 2-4 g KCl/day. It is congdered unlikely that exposure for
KCl in the working environment or normd dietary inteke will ggnificantly dter the plasma
concentration of patassum. No effects of KCl exposure on gonadd function can be expected if the
plasma KCl concentrations ae within the norma range, as ndther potassum nor chloride
accumulates in the body. Based on the extensve amount of knowledge on KCl intake, regulation
and effects in the human body, and on the exposure etimae in Sect. 2.2, no further testing of
fertility is consdered required.

3.1.8 OTHER INFORMATION

3.1.8.1HUMAN DATA

Study on work place exposure: [40]

One dudy reaed to work place exposure/potash mining hes been located, in which eght
companies from the potash and milling indusry in USA coopeated in the invedigation.
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Comparison was made between the observed risk of dying among the sudy cohort, with that
expected according to age, sex, race, cdendar time, and cause specific mortdity rates for the
generd population of the United States.

The fidd gtudies conducted falled to disdose any evidence of predispodtion of underground miners
to any of the dissesss evduated, induding lung cancer. Secondly, the study concluded there is no
reeson to beieve that the underground environment increases respiratory diseases when
pneumoconioss producing dust or radon decay products ae disent or present in only minute
amounts. Exposure to dud, i.e. sodium and potassum sdts, commonly encountered in the potash
indugry did not influence mortdity due to heart disease or cerebrovascular accidents. A deficit of

deeth from cancers other than respiratory among the surface workers could not be explained.

Gadtric irritation: [41-45]

Gastrointegtingl irritant effects caused by KCl adminigrated ordly has been reported a doses from
about 31 mg/kg body weight/day. Ord preparations may cause nausea, vomiting, epigedric didress,
abdomind discomfort and diarhoea. High, local concentrations in the gedtrointestina tract can leed
to ulcerdtion. Esophaged ulceraion may occur of there is dysphagia and gaedtric ulceration,
epecidly if gadtric emptying is delayed. Enteric coating lessens the incident of such side effects,
but favours the development of smal bowe lesons. In a wax matrix it has been promoted as a safe
form, but esophaged, gedtric and smal bowe ulcerations neverthdess occur occasondly. If such
forms are used, they should be takenwith water.

Therapeutic uses of KCI: [25]

Diarhoea, emds, diuress darvetion, prolonged sdine infuson, or digary deficiency may lead to
K deficiency, which is characterized by muscle weskness, cardiac arhythmia, pardyds, bone
fragility, serility, adrena hypertrophy, decreased growth rate, loss of weight and deeth.

Potassum chloride is of vaue for the rdief of symptoms of hypokdiemic periodic pardyss, and the
symptoms of Menieré's disease. Dally intake of potassum decreases the risk of sroke-associated
mortdity.

The st (KCl) is mogt frequently used when the action of potassum cation is desred. Usud
thergpeutic doses of potassum for ord solution-adults are 1.5-3 g/day to prevent depletion, and 3-
75 g/day for replacement. Doses given by intravenous infuson (adults) are not to exceed a totd
dose of 200-400 mEg/day, depending on plasma potassum levels.

32 INITIAL ASSESSMENT OF HUMAN HEALTH

Potassum and chloride are essentid condtituents and two of the most @undant ions in dl humans
& in dl animd species. Uptake, trangport, didribution, excretion, and the homeodatic regulation of
KCl is wel edablished, as are the mechaniams of action. KCl is essentid for intracellular osmotic
pressure and buffering, cdl permesbility, acid-base baance, muscle contraction and nerve function.

Acute ord toxicity of KCl in mammals is low. In humans, acute ord toxicity is rare because large
gngle doses induce nausea and vomiting, and because KCl is rapidy excreted in the dbosence of any
preexising kidney damage. Hyperkdemia will occur only in conjunction with other factors thet
dter potassum homeostass, such as rend inefficiency, ingestion of excess K* and the use of drugs
that promote potassum retention. KCl overdoses manifests in gedrointestind and  neuromuscular
symptoms, cardiac arythmia and heart block. In light of the given vapour pressure and partition
coefficient it can be assumed that exposure towards KCl isexclusvely given by ord intake.
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All dudies located on repeated dose toxicity indicaie low toxicity of KCl by ord adminisration. A
2 years sudy on rats suggests NOAEL a 1820 mg/kg bw/day, dthough stomach irritating effect
was reported. A 15 weeks study on rats showed reversible effects on heart and kidney weight by
intake of 5250 mg KCl/kg bw/day. Two studies on human volunteers, indicated respectively NOEL
> 80 mmol KCl/day (gpprox. 85 mg/kg body weight/day), and 65 mmol KCl/day (about 88 mgkg

body weight/day).

High concentrations of KCl showed podtive results in a range of genotoxic screening assays using
cdls in culture, but the results have been attributed to the changed physica environment of the cdls
rather than to a direct genotoxic effect. The action of KCl in culture seems to be an indirect effect
associated with an increased osmotic pressure and concentration, and may not, therefore, be of any
direct relevance in the intact body were such concentrations can not occur. Further studies using in-
Vivo systems are not consdered necessary.

No evidence of trestment-related carcinogenicity was observed in rats adminisered up to 1820 mg
K Cl/kg body weight/day through the food in a 2 year sudy.

A devdopmentd sudy reveded no foetotoxic or teratogenic effects of KCl in doses up to 235
mgkg/day (mice) and 310 mgkg/day (rats). No fertility study has been localised. Based on the
extendve amount of knowledge on KCl intake, regulation and effects in the human body, and on an
exposure esimate (maximum intake of 140 mg/day of KCl from the working atmosphere canpared
to anorma dietary intake of 24 g KCl/day), no further testing of fertility is consdered required.

Gastrointestind irritant effects in humans caused by KCl administrated ordly have been reported
a doses from about 31 mg/kg body weight/day.
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4 HAZARDSTO THE ENVIRONMENT

41 AQUATIC EFFECTS

In one published dudy caried out under nationd guiddines and with reigble procedure
description, the following results on acute aguatic toxicity were found: Pimephales promelas 96 h
LC50= 880 mg/l (= 15); Daphnia magna: 48h EC50 = 177 mg/l; Ceriodaphnia dubia: 48 -EC50 =
630 mg/l (+ 14) [46].

Severd sudies on acute aguatic toxicity have been published, but none of them under naiond or
international  guiddines, and according to GLP. The results reported in these studies have to be
interpreted with care because of deficiencies in test procedure description or because they do not
conform to presently accepted standard guidelines. Some of these sudies are reported below. For
fish spedes thee dudies show effects in the smilar range of doses two Sudies on Lepomis
macrochirus [47-48], one sudy on Oncorhyncus mykiss and one sudy on Ictalurus punctatus
showed 48 hLCS0 vaues in the range 7202010 mgl [49]. The toxicity of KCl has been
investigated in one dgae species (Nitzschia linearis), showing 120 hEC50 (growth rate) of 1337

mg/l [47].

In two separate dudies on agudic invertebrates, Physa heterostropha (snail) [47] and Nitocra
spinipes (a marine Crustaced) [50], the 96 h-L C50 vaues were respectivdly 940 and 854 mg/l. Two
dudies on Dreissena polymorpha (zebra mussd) showed 24 h-LC50 = 138 mg/l [49], and 48 hk
LC50 = 150 mg/l (20-25 mm adults) [51]. An acute test on Daphnia magna was performed initidly
in the chronic study reported below, thistest gave an 48h EC50 of 177 mg/l [53].

A long term (21 day) study has been peformed on Daphnia magna [53] where effects on
reproduction were investigated for severd metds. A 16 % imparment of reproduction (LOEC) was
observed a aconcentration of 53 mg/l of K™, equa to KCI concentration of 101 mg/l.

4.2 TERRESTRIAL EFFECTS

Toxicity toterrestrial plants: [10-11][52]

Potassum is one of the three mgor nutrients and chloride is an essentid micronutrient for plants.
Literature search has not reveded dtudies rdated to toxic effects on terrestrid organisms, therefore
this section only describes levels of potassum necessary for good growth of plants and its role in

plant physidlogy.

Demands for potassium and chloride in plants/crops.

The potassum requirement for optima plant growth is in the range 2-5 % of the plant dry weight of
vegetative parts. In crops, uptake of K in plants ranges from about 50 to 300 kg K ha® per crop,
broadly smilar to the uptake of nitrogen. Iredequate supply of potassum makes plants more
susceptible to frost damage, fungd attack and drought.

In most plant species the Cl requirement for optima growth is in the range of 0.204 mgg dry
meatter. Excessive Cl is detrimentd to chloride-sendtive crops, or if it is necessary to guard against
excessve dinity, and in aid aess. Cl deficdency may occur in highly leached soils with a low Cl
input from rain. The principa effect of Cl deficiency in plants is a reduction in lesf surface area and
thereby plants dry weight. With severe deficiency, necrosis might occur.
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Biotransformation and kinetics in plants:

Upteke of K in plants is highly sdective and cdosdy coupled to metabolic activity. It is
characterized by high mobility in plants a& dl leves within individud cdls within tissues and in
long-distance trangport via the xylem and phloem. K is the mogt abundant cation in the cytoplasm
and its accompanying anions make a mgor contribution to the osmotic potentid of cdls K is not
metabolized, and it forms only week complexesin which it is readily exchangegble.

Chloride is readily teken up by plants and its mobility in short and long-distance transport is high.
In plants, chloride occurs mainly as free anion or isloosdy bound to exchange Sites.

Biological effectsin plants:

Potassum in plants is important for the osmotic and ionic regulation, and for a large number of
enzymes related to carbohydrate and protein metabolism. In dmost al cases, cytosolic potassum
concentrations are maintained in the range 100-200 mM. Potassum activates the membrane-bound
proton pumping ATPases. This activation facilitate the transport of K from the externd solution
across the plasma membrane into the root cels and make potassum the most important minera
dement in cdl extenson and osmoregulation. Potassum, as the most prominent inorganic solute,
plays a key role in the water homeostass. When K is deficent, the somata can not function
properly and water loss from the plant may reach damagng leves In higher plants, potassum
dfects photosynthess a vaious levds playing a key role in CO, fixaion, and by affecting
photosynthess in leaves via its somatd regulaion. Potassum is dso dosdy connected with
processss involved in the protein synthesisin plants.

Cl is essentid for the photosynthetic O, evolution and the membrane-bound proton-pumping
ATPases. Chloride has important functions in osmoregulation a different levels. At the usudly
high plant content it is a main ognoticum in the vacuoles of the bulk tissue (50-150 mM chloride).
At low contents that are in the range of a micronutrient (gpprox. 1 mM chloride or below), these
osmoregulatory functions of chloride are confined to specidized tissues or cdls (eg. extenson
2ones of roots and shoots). Cl dso plays an essentid role in domatd regulations trough mediating
the opening and closure of the Somata

Effects of potassium and chloride on plant diseases:

An adequate K supply is of notable importance for plants to make protective chemicas and barriers
that redrict the progress of an infection and compensate for any damage through new growth.
Potassum tends to improve the plant's resstance towards bacterid lesf blight, sheat blight and sem
rot inrice; black rust in wheat; sugary disease in sorghum; and bacterid lesf blight in cotton

Chloride may hinder the plant fungus diseese take-dl in wheat due to its apparent action as a
nitrification inhibitor. Chloride dso decreases the NOs™ concentration in plants, which may result in
fewer attacks of common root rot on barley.

4.3 INITIAL ASSESSMENT FOR THE ENVIRONMENT

In short-term acute toxicity tests with fish, daphnia and dgee the following results were found
(lowest test result values): Ictalurus punctatus 48 h LC50 =720 mg/l, Daphnia magna: 48h-EC50 =
177 mgll; Nitzschia linearis: 120 hEC50 = 1337 mg/l. A chronic reproductive test with the
invertebrate Daphnia magna gave a LOEC of 101 mg/l. All the sudies compiled on the acute and
chronic agudic toxicity were > 100 mg/l. Thus, it is conduded tha KCl is not hazardous to
freshwater aguetic organiams. Taking into congderations the background concentrations of KCl in
seawater (380 mg/l K™ and 19,000 mg/l CI), it is concuded that there is no need for further
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investigations of KCl on marine species. The low concern for the environment is supported by the
absence of a bioaccumulation potentid for the substance.

Potassum is one of the three mgor nutrients and chloride is an essentid micronutrient for plants.
The potassum requirement for optima plant growth is in the range 2-5 % of the plant dry weight of
vegetative parts. In mogt plant species the Cl requirement for optima growth is in the range of 0.2-
04 mg/g dry matter. Concentrations of chloride in the externd solution of more than 20 mM can
leed to toxidity in sendtive plant species.

Uptake of K in plants is closdly coupled to metabolic activity. K is the most abundant cation in the
cytoplasm and its accompanying anions make a mgor contribution to he osmoatic potentid of cdls.
K is not meabolized, and it forms only wesk complexes in which it is readily exchangegble.
Chloride, which is readily taken up by plants occurs manly as free anion or is loosdy bound to
exchange dites.

Potassum in plants is important for the osmotic and ionic regulation, plays a key role in the water
homeostass, and is closdy connected with processes involved in the protein synthess. In higher
plants, potassum affects photosynthess a various levels. Cl is dso essattid for the photosynthesis
in plants and has important functions in osmoregulaion a different levds. An adequate supply of
potassium and chloride in plants tends to improve the plant’ s resistance towards severd diseases.
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5 CONCLUSIONS AND RECOMMENDATIONS

51 CONCLUSIONS

General Information on Exposure:

Worldwide production figures for KCl exceed 1,000,000 tonsyear. Virtudly dl commercid KCl is
extracted from natura sources of the substance. More than 90 % of the totd KCl consumption is
used for fertilizer production. Production of potassum hydroxide accounts for more than 90 % of
the non-fertilizer or indugrid uses of KCl. Other nonfertilizer uses of KCl include food/foodstuff
additives, supplement of animd feed, pharmeceutica products, laboratory chemicas, deicing agents
and photochemicals.

KCI is ubiquitous in the environment, occurring in minerds, soil and sediments, and naturd waters.
KCl is dso present as a naurd and essentid condtituent in animas. Potassum is one of the three
magor nutrients and chloride is an essentid micronutrient for plants. The main human exposure to
KCl is the normd digtary intake, and indirect exposure via the environment. One work place
invedigation among potash minas disclosed no evidence of predisgpogtion of underground miners
to any of the diseases evaduated, including lung cancer.

Human Health Hazards:

Potassum and chloride are essentid condituents and two of the most abundant ions in humans.
Upteke, trangport, digtribution, excretion, and the homeodatic regulation of KCl is wel esablished,
as are the mechaniams of action. KCl is essentid for intracelular osmotic pressure and buffering,
cdl permeghility, acid-base ba ance, muscle contraction and nerve function.

Acute ord toxicity of KCI in mammals is low (LD50 = 3020 mg/kg bw). In humans, acute ord
toxicity is rare because large sngle doses induce nausea and vomiting, and because KCl is repidly
excreted in the absence of any pre-exising kidney damege. Usud thergpeutic doses of potassum
for ord solutionadults are 1.53 g/day to prevent depletion, and 3-7.5 g/day for replacement. For
repeated dose toxicity, no adverse effects were observed up to 1820 mgkg bw/day in rais, and 80
mmol KCl/day (approx. 85 mg/kg bw/day) in humans.

No genmutations were reported in Bacterid tests, with and without metabolic activation. However,
high concentrations of KCl showed postive results in a range of genotoxic screening assays usng
cdls in culture. The action of KCl in culture seems to be an indirect effect associated with an
increased osmotic pressure and concentration. Therefore, KCI do not have any direct rdevance in
the intact body were such concentrations can not occur. Further gudies using in-vivo sysems are
not consdered necessary under SIDS

No evidence of trestment-related carcinogenicity was observed in rats adminisered up to 1820 mg
K Cl/kg body weight/day through the foodin a2 year sudy.

A devedopmenta study reveded no foetotoxic or teratogenic effects of KCl in doses up to 235
mg/kg/day (mice) and 310 mgkg/day (rats). No fertility sudy has been located. Based on the
extendve amount of knowledge on KCl inteke, regulaion and effects in the human body, and on an
exposure edimate (maximum intake of 140 mg/day of KCl from the working atmosphere canpared
to a normd digtary inteke of 2-4 g KCl/day), no further tesing of fertility is consdered required
under SIDS.

UNEP PUBLICATIONS 2



OECD SIDS POTASSIUM CHI ORIDE

Gastrointestind irritant effects in humans caused by KCl adminisrated ordly have been reported
a doses from about 31 mg/kg body weight/day.

Hazards to the Environment:

Environmental fate:

KCl as inorganic sdt is not subjected to further degradation processes in the environment. In water,
potessum chloride is highly waer soluble and readily undergoes dissociaion. In sail,
trangport/leeching of potassum and chloride is affected by the clay minerds (type and content), pH,
and organic matter. No potentia for bioaccumulation/bioconcentration can be identified.

Ecotoxicity:

In shortterm acute toxicity tests with fish, daphnia and agee the following results were found
(lowest test result values): Ictalurus punctatus: 48 h-LC50= 720 mg/l; Daphnia magna: 48h-EC50
= 177 mg/l; Nitzschia linearis. 120 hhEC50 = 1337 mg/l. A chronic reproductive test with the
invertebrate Daphnia magna gave aLOEC of 101 mg/l.

All the dudies compiled on the acute and chronic aguatic toxicity were > 100 mg/l. Thus, it is
concluded that KCl is not hazardous to freshwater aguatic organisms. Teking into condderaions
the background concentrations of KCl in seawater (380 mgl K™ and 19000 mgl CI), it is
concluded tha there is no reason for further invesigations of KCl on maine species The low
concern for the environment is supported by the absence of a biocaccumulation potentia for the
substance.

In plants, potassum is one of the three mgor nutrients and chloride is an essentid micronutrient.
The potassum requirement for optima plant growth is in the range 2-5 % of the plant dry weight of
vegeldive parts. In mogt plant species the Cl requirement for optima growth is in the range of 0.2-
0.4 mg/g dry matter.

Potassum in plants is important for the osmotic and ionic regulation, plays a key role in the water
homeostasis, and is closdly connected with processes involved in the protein synthess In higher
plants, potassum affects photosynthess a various levels Cl is dso essentid for the photosynthesis
in plants, and has important functions in ogmoregulation a different levds. An adequate supply of
potassum and chloride in plants tends to improve the plant’ s res stance towards severd diseases.

52 RECOMMENDATIONS

No further testing and/or exposure andysis is recommended.
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Date of literature search: year 2000

Search criteria;: Potassum chloride and/or CAS. No.
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POTASSIUM CHI ORIDE

|l UCLI

Exi sti ng Cheni cal
CAS No.
El NECS Nane
El NECS No.
Mol ecul ar For mul a
Producer Rel ated Part
Company:
Creation date:

Subst ance Rel ated Part
Conpany:
Creation date:

Printing date:

Revi si on dat e:

Dat e of |ast Update:
Nunber of Pages:
Chapter (profile):
Reliability (profile):
Fl ags (profile):

DData S et

I D: 7447-40-7
7447- 40-7

Pot assi um chl ori de
231-211-8

aK

Nor sk Hydro ASA
15- MAR 2001

Nor sk Hydro ASA

15- MAR- 2001

30- MAR 2003

30- MAR- 2003

62

Chapter: 1, 2, 3, 4, 5, 6

Reliability: without reliability, 1, 2, 3, 4
Fl ags: without flag, confidential, non
confidential, WEK(DE), TA Luft (DE),
Material Safety Dataset, Directive

67/ 548/ EEC, Key study(s) for SIDS
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Date: 30-MAR 2003
1. General Information Substance ID: 7447-40-7

1.0.1 OECD and Conpany I nformation

Type: sponsor country

Nane: Nor sk Hydro ASA, Gsl o, Norway

Part ner: Date: 14-MAR-2001
Street: Bygdey Allé 2

Town: N- 0032 Gsl o

Country: Nor way

Phone: +47 2243 2100

Tel ef ax: +47 2243 2611

Rel i ability: (1) reliable without restrictions

01- MAR-2001

1.0.2 Location of Production Site

1.0.3 ldentity of Recipients

1.1 General Substance |nformation

Subst ance type: i norganic
Physi cal status: solid
Purity: Fertilizer grades 95-99 % wei ght/wei ght.

I ndustrial grades 99.0-99.5 % wei ght/wei ght.

Cheni cal grades 99.8-99.9 % wei ght/wei ght.

Sour ce: Nor sk Hydro ASA, Norway

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (19)

1.1.0 Details on Tenplate

1.1.1 Spectra

1.2 Synonynmns

Chlorid drasel ny

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (46) (62)
Chl ori de of potash

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confi denti al

01- MAR-2001 (41)
Chl or opot assurii |

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (41) (46) (62)
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1. General Information

Date: 30-MAR 2003
Substance ID: 7447-40-7

Chl orovescent

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Chl orure de potassium

Nor sk Hydro ASA
(1) reliable without restrictions
non confi denti al

Cloreto de potassio

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Cl oruro de potassio

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Cloruro di potassio

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Di pot assi um di chl ori de

Nor sk Hydro ASA
(1) reliable without restrictions

non confidenti al

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Enseal potassiumchloride

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Enseal

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001
Kal cori d
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Kal i t abs
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

Nor sk Hydro ASA
(1) reliable without restrictions
non confidentia

(41)

(27)

(27)

(27)

(27)

(41) (46) (62)

(41) (46) (62)

(41)

(41)

(41) (46) (62)
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Date: 30-MAR 2003
1. General Information Substance ID: 7447-40-7

Kal i unchl orid

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (27)
Kal i unthl ori de

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001 (27)
Kaochl or

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (46) (62)
Kaon- Cl

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (41) (46) (62)
Kay ci el

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (46) (62)
K- contin

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confi denti al

01- MAR-2001 (41)

K- Dur

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (62)
K- Lor

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (46) (62)
Klotrix

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001 (41) (46)(62)
K- prende-done

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (46) (62)
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1. General Information

Date: 30-MAR 2003
Substance ID: 7447-40-7

Muri ate of potash
Sour ce:

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confi denti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable without
non confi denti al

Reliability:
Fl ag:

01- MAR- 2001
Natural sylvite
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Pet er - KAL
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001
Pfi kl or

Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001
Pot ash

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Pot assi um nonochl ori de
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Pot assi um nuri ate
Sour ce:

Reliability:
Fl ag:

01- MAR- 2001
Pot avescent
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001
Rekawan
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Repone K
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

restri

restri

restri

restri

restri

restri

restri

restri

restri

restri

cti

cti

cti

cti

cti

cti

cti

cti

cti

cti

ons

ons

ons

ons

ons

ons

ons

ons

ons

ons

(41) (62)

(41)

(41)

(46) (62)

(37)

(41) (46) (62)

(41)

(41) (46)(62)

(41) (46) (62)

(41)
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1. General Information

Date: 30-MAR 2003
Substance ID: 7447-40-7

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

restrictions

(41) (46)(62)

Nor sk Hydro ASA
(1) reliable wthout
non confi denti al

restrictions

(41)

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

restrictions

(62)

Nor sk Hydro ASA
(1) reliable wthout
non confidenti al

restrictions

Sl ow K

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Span K

Sour ce:
Reliability:
Fl ag:

01- MAR-2001
Super K
Sour ce:

Rel i ability:
Fl ag:

01- MAR-2001
Tripotassiumtrichloride
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001

1.3 Inpurities

(41) (46) (62)

Remar ks: Impurities are usually sodium chloride, nmagnesi um
chloride, brom de and al kaline earth sul phates,
depending on the raw material and production
process.

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confi denti al

01- MAR- 2001 (41)

1.4 Additives
1.5 Quantity

Quantity: d obal production nmore than 1,000,000 tons in
1999.

EU i mport figure was nore than 1,000,000 tons in
1994. Much of this inmport volume involves

i ntraregi onal trade between EU countries.

The substance was produced during the 12 nonths
foll owi ng adoption of the EU regul ation on existing
chem cal s.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001 (17)
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Date: 30-MAR 2003
1. General Information Substance ID: 7447-40-7

1.6.1 Labelling

Label |'i ng:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001

KCl is not included in Annex | of EEC Directive 67/548/ EEC.

Proposed | abel I i ng: none

Nor sk Hydro ASA

(1) reliable without restrictions
Di rective 67/548/ EEC

1.6.2 Classification

Cl assification:

Sour ce:

Rel i ability:
Fl ag:

01- MAR-2001

1.7 Use Pattern

Type:

Cat egory:
Sour ce:

Rel i ability:
Fl ag:

01- MAR-2001

Type:

Cat egory:
Sour ce:

Rel i ability:
Fl ag:

01- MAR- 2001

Type:

Cat egory:
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Type:

Cat egory:
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Type:

Cat egory:
Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Type:
Cat egory:
Sour ce:

KCl is not included in Annex | of EEC Directive 67/ 548/ EEC.
Proposed cl assi fication: none

Nor sk Hydro ASA

(1) reliable without restrictions

Directive 67/548/ EEC

type

wi de di spersive use

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

type

non di spersive use

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

i ndustri al

agricul tural industry

Nor sk Hydro ASA

(1) reliable without restrictions
non confidenti al

i ndustria

basi ¢ chemicals industry

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

i ndustria

phot ogr aphi ¢ i ndustry

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

i ndustria
metal extraction, refining and processing industry
Nor sk Hydro ASA
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Date: 30-MAR 2003

1. Genera Information Substance ID: 7447-40-7
Reliability: (1) reliable without restrictions
Fl ag: non confi denti al

01- MAR-2001

Type: i ndustri al

Cat egory: public domain

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: i ndustri al

Cat egory: personal and donestic

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: i ndustri al

Cat egory: other: food industry

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: i ndustri al

Cat egory: other: oil production industry

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: use

Cat egory: fertilizers

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: use

Cat egory: f ood/ foodstuff additives

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: use

Cat egory: pharmaceutical s

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confi denti al

01- MAR-2001

Type: use

Cat egory: phot ochemi cal s

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidenti al

01- MAR-2001

# UNEP PUBLICATIONS
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1. General Information

Date: 30-MAR 2003
Substance ID: 7447-40-7

Type:
Cat egory:

Sour ce:

Reliability:

Fl ag:
01- MAR- 2001

Type:
Cat egory:
Sour ce:

Rel i ability:

Fl ag:
01- MAR-2001

Type:
Cat egory:
Sour ce:

Reliability:

Fl ag:
01- MAR-2001

Type:
Cat egory:
Sour ce:

Rel i ability:

Fl ag:
01- MAR-2001

Type:
Cat egory:
Sour ce:

Reliability:

Fl ag:
01- MAR-2001

Type:
Cat egory:
Sour ce:

Reliability:

Fl ag:
01- MAR-2001

Type:
Cat egory:
Sour ce:

Reliability:

Fl ag:
01- MAR-2001

use
| aboratory chem cals: electrode cells, buffer

sol uti ons, spectroscopy
Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

use
i nternedi ates

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

use
anti -freezing agents

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

use
ot her: water treatnment

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

use
other: drilling nud

Nor sk Hydro ASA

(1) reliable without restrictions
non confidentia

use
flanme retardants and fire preventing agents
Nor sk Hydro ASA

(1) reliable without restrictions

non confidentia

use
flux agents for casting

Nor sk Hydro ASA

(1) reliable without restrictions

non confidentia

1.7.1 Technol ogy Production/ Use

1.8 Cccupati ona

Exposure Linmt Val ues

Remar k:

No specific occupational exposure |limts (OELs) for potassium
chloride have been | ocated. Norsk Hydro ASA recomrend the
substance to be treated as “inert dust” with an CEL of 10
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Date: 30-MAR 2003
1. General Information Substance ID: 7447-40-7

nmg/ m?, in accordance with the TWA value for “Particul ates Not
O herwi se Cl assified (PNOC)” as proposed by ACAH [].

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001 (1)

1.9 Source of Exposure

Remar k: KCl is ubiquitous in the environment, occurring in
m nerals, soil and sedinments, and all natural
wat ers (oceans, |akes, rivers). KC is also present
as a natural constituent in plants and ani mal s.

Virtual all commercial KC is extracted fromtwo
mai n types of natural sources of the substance: 1)
pot assium salts deposits occurring in thin beds in
| arge salt basins formed by the evaporation of
anci ent seas; 2) present-day salt |akes and natural

bri nes.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR- 2001 (18)

10. 1 Reconmendati ons/ Precauti onary Measures

Recommended by: USA, CFR21(184)

Reconmendat i on: The substances is Generally Recognized As Safe
(GRAS) as a direct human food ingredient when
used in accordance with good manufacturing

practice.
Sour ce: Nor sk Hydro ASA
Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001 (27)

1.10.2 Energency Measures

1.11 Packagi ng

1.12 Possib. of Rendering Subst. Harnl ess

1.13 Statenents Concerning Waste

Cl assified by: EEC Counci| Regul ation No 259/93 of 1 February
1993 on the supervision and control of shipnents
of waste within, into and out of the European
Communi ty.

Cl ass of danger: Waste containing potassiumchloride is listed in
green |ist of wastes.

Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confi denti al
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OECD SIDS POTASSIUM CHI ORID

Date: 30-MAR 2003

1. Genera Information Substance ID: 7447-40-7
01- MAR-2001 (73)
Cl assified by: The merchant shipping regul ati ons 1987, Schedul e

I (control of pollution by noxious liquid
subst ances in bul k)
Cl ass of danger: Discharge into the sea of solid potassium

chloride is prohibited; di scharge into the
sea of potassiumchloride solution is not
pr ohi bi t ed.
Sour ce: Nor sk Hydro ASA
Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001 (73)

1.14.1 Water Pollution

Cl assified by: Admi ni strative Rul es concerni ng Substances

Hazardous to Water (Verwal tungsvorschrift
Wasser gef &hrdende Stoffe).
Class of danger: 1 (weakly water polluting)

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (72)

1.14.2 Major Accident Hazards

1.14.3 Air Pollution

1.15 Additional Remarks

1.16 Last Literature Search

1.17 Revi ews

1.18 Listings e.g. Chemi cal Inventories
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OECD SIDS

POTASSIUM CHLORIDE

2. Physico-chemical Data

Date: 30-M AR-2003
Substance |D: 7447-40-7

2.1 Melting Point

Val ue: = 772 degree C

Deconposi ti on: no

Subl i mati on: no

Met hod: not stated

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions
Fl ag: Key study for SIDS

01- MAR-2001

Val ue: = 770-776 degree C

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restrictions
Fl ag: non confidenti al

01- MAR-2001

2.2 Boiling Point

Val ue: = 1407 degree C

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions
Fl ag: Key study for SIDS

01- MAR-2001

Val ue: = 1411 degree C

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restrictions
Fl ag: non confidenti al

01- MAR-2001

2.3 Density

Type: density

Val ue: = 1.984 g/cnmB at 20 degree C
Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restrictions
Fl ag: non confidenti al

01- MAR-2001

Type: density

Val ue: = 1.987 g/cnB at 15 degree C
Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions
Fl ag: non confidenti al

01- MAR-2001

2.3.1 Granul onetry

2.4 Vapour Pressure

Val ue: = 5.73 hPa at 906 degree C

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restrictions
Fl ag: Key study for SIDS

01- MAR-2001

(40) (82)

(41) (46)(62)(79)

(83)

(39)

(27) (41)(79)

(46)

(38)
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OECD SIDS

POTASSIUM CHLORIDE

2. Physico-chemical Data

Date: 30-M AR-2003
Substance |ID; 7447-40-7

2.5 Partition Coefficient

| og Pow: = -0.46 at 20 degree C
Met hod: ot her (cal culated): according to Environnmental Science,
Syracuse Research Corporation (SRC) database, USA.
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: Key study for SIDS
01- MAR-2001 (67)
2.6.1 Water Solubility
Val ue: = 342 g/l water at 20 degree C
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: Key study for SIDS
01- MAR-2001 (26) (41)
Val ue: = 347 g/l at at 20 degree C
Sour ce: Nor sk Hydro ASA
Rel i ability: (2) reliable with restrictions
Fl ag: non confidenti al
01- MAR-2001 (79)
2.6.2 Surface Tension
2.7 Flash Point
Remar k: Not tested; substance is a solid.
Sour ce: Nor sk Hydro ASA
Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001
2.8 Auto Flammability
2.9 Flammability
Remar k: Not flammable; KO is used as a conponent in dry-
chemical fire extinguishers to absorb some of the
heat of combusti on.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001 (21)
2.10 Expl osive Properties
Remar k: No studi es | ocated; not expected fromthe
structure to have expl osive properties.
Sour ce: Nor sk Hydro ASA
Rel i ability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001
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OECD SIDS POTASSIUM CHLORIDE

Date: 30-MAR-2003
2. Physico-chemical Data Substance ID: 7447-40-7

2.11 Oxidizing Properties

Remar k: No studi es | ocated, but not expected fromthe
structure to have oxidising properties.

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001

2.12 Additional Remarks
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OECD SIDS POTASSIUM CHI ORIDE

Date: 30-Mar-2003
3. Environmenta fate and pathw ays SUBSTANCE ID: 7447-40-7

3.1.1 Phot odegradati on

Remar k: KC as an inorganic salt is not subjected to
further degradation processes.

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: Key study for SIDS

01- MAR-2001

3.1.2 Stability in Water

Remar k: Pot assi um chl oride is highly water-sol uble.
Di ssociates in water to K and O .
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: Key study for SIDS
01- MAR- 2001 (26) (41) (79)

3.1.3 Stability in Soil

Remar k: Pot assium chloride is stable in soil.

I nformati on on adsorption and desorption of

potassiumchloride in soil is reported under item
3.3.1 Transport.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001

3.2 Monitoring Data (Environment)

Type of
measur ement : Backgr ound

Medi um M neral s and soils

Concentration: Sylvite is a naturally occurring mneral with nore
than 99 % KClI. O her KO principal mnerals are
carnallite (KCgCl,6H0) with approx. 25 % Kd ,
and kainite (KC sWSO8H0 with approx. 30 % KCl .
Pot assiumis the seventh nbst commpn el enent,
conposing 2.4 % of the earth’s crust by weight. The
amount of K in the topsoil varies in the range of
0.2-3.3 % Chloride is the el eventh npst common
el ement, conposing approx. 1-2 % of the earth’s
crust by weight.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: Key study for SIDS

01- MAR-2001 (20) (26)

Type of

measur ement : Backgr ound

Medi um Seawat er

Concentration: 380 nmg/1 potassium (K) and 19,000 nmg/| chloride
(a-).

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: Key study for SIDS

UNEP PUBLICATIONS 41



OECD SIDS

POTASSIUM CHLORI

3. Environmenta Fate and Pahways

Date: 30-MAR-2003

Substance ID; 7447-40-7

01- MAR-2001

Type of

nmeasur enment :

Medi um
Concentration:

Remar ks:

Sour ce:

Rel i ability:
Fl ag:

01- MAR-2001

Type of

measur enment :

Medi um
Concentrati on:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001
Type of

measur enent :

Medi um
Concentration:

Backgr ound

Fr eshwat er

Mean conposition of river waters of the world
contain 2.3 ng/l potassium (K) and 8.3 ng/
chloride (d ).

The concentrations of potassium and chloride of the
surface waters of the world is highly variable in
relation to ionic influences of drainage and
exchange from surroundi ng | and, atnospheric sources
derived fromthe | and, ocean, and human activity.
The spatial and tenporal distribution of potassium
and chloride in natural freshwater |akes is
relatively uniformas their concentrations within a
| ake undergo m nor changes frombiotic utilization
or biotically nediated changes.

Nor sk Hydro ASA

(1) reliable wthout
Key study for SIDS

restrictions

Backgr ound

Ani mal s

Pot assi um and chlori de are essential constituents
and two of the npbst abundant ions in all animal
speci es. The concentrations of these ions as
predom nant extracellular and intracellul ar
electrolytes will differ somewhat anong different

organi sns and cell types.
In adult humans, the total body potassiumis
approx. 3.5 nol (135 g). 98 % of this is located

intracellularly (nmostly within nmuscle cells), at a
concentration of 150 mmol/|. The extracel |l ul ar

pot assi um concentration is approx. 4 nmol/I.

Total body chloride in adult humans is approx. 2.1
mol (75 g) or 33 nmol/ kg body weight. 80 % of this
is located extracellularly, at a concentration of
120 nmol /1. The intracellular concentration of
chloride is approx. 3-4 mmol/I.

Nor sk Hydro ASA

(1) reliable wthout
Key study for SIDS

restrictions

Backgr ound
Pl ant s
Potassiumis a primary nutrient, and chloride is a
m cronutrient for plants (C is a nmpjor el ement

for some coastal plants, e.g. coconut). The uptake
of Kand C by plants will vary with crop species
climte and soil conditions. Exanples on anpunt of
K renmoved per ton of produce as harvested are 3 kg
for wheat grain and 31 kg for rough
rice/ Philippines. Exanples on anount

of C renoved

(68)

(81)

(13)(32)
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OECD SIDS

POTASSIUM CHLORI

Date: 30-MAR-2003

3. Environmenta Fate and Pahways Subgtance ID: 7447-40-7

Sour ce:

Rel i ability:
Fl ag:

01- MAR-2001
Type of

measur enent :

Medi um
Concentrati on:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001

per ton of produce as harvested are 0.5 kg for
potato tubers, and 10.7 kg

for rough rice/Philippines.
Nor sk Hydro ASA
(1) reliable without restrictions
Key study for SIDS
(23)(29)(41) (49)

Backgr ound

Foodst uf f

Pot assi um and chloride is present in all natura
foods from plants and ani nal sources. Potassium
content of sonme foodstuffs: Oives 55 ng/ 100 g

edi bl e portion; peas 380 ng/ 100 g edible portion
dried nonfat mlk 1335 ng/ 100 g edi ble portion
bacon 225 ng/ 100 g edi ble portion. Average
contents of C in plants/crops are in the range of
2-20 ng/g dry matter

Normal daily dietary intake of potassiumin humans
is 50-100 mml (2-4 g).

Normal daily dietary intake of chloride in humans
is 100-250 mmol (3.5-9 g).

Nor sk Hydro ASA

(1) reliable without restrictions

Key study for SIDS

(7)(30)

3.3.1 Transport between Environmental Conpartnents

Type:
Medi a:
Met hod:
Resul ts:

adsorption - desorption

wat er - soi

ot her

Transport/Il eaching of potassium and chl oride as
maj or constituents in soil has been extensively
revi ewed:

Soi |l contains potassiumin different forms: (1)
Soil solution K, which is imediately avail able
to plants, is present only in very snmall
quantities. (2) Exchangeable K, which is the main
source of replenishnent, takes formof K ions
attached to the solid soil material. As the
solution K concentration falls, adsorbed Kis

rel eased into the solution. (3) Oher forns of K
are nore tightly held than the exchangeabl e K
i.e. chemically conmbined in the mnerals of the
rocks fromwhich the soil is formed.

Clay minerals are the main source of K, but nuch
of the soil Kis present as part of insoluble

m neral particles and is inaccessible to plants.
Only the slow process of weathering can liberate
this K Qutside a range of pH of approximtely
5.0 to 7.0, the availability of K is reduced.
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OECD SIDS POTASSIUM CHLORI

Date: 30-MAR-2003
3. Environmenta Fate and Pahways Subgtance ID: 7447-40-7

The pool of exchangeable K is particularly
important for plants, and the main site of
exchangeable K is the clay. Various types of clay
binding K at different strengths, from weak
surface binding that do not hold K against

| eaching (e.g. kaolinite clays), to a binding
that restricts plant availability (e.g. illitic
and snectite clays).

Most soils contain a mxture of the different
clay mnerals; the proportion in which they occur
dictate the way the soil will behave as far as K
is concerned. The |arger the anmount

of clay in a soil the higher will be its capacity
to adsorb K and the better this will be able to
replenish the Kin the soil solution when this is
depl eted. Organic and |ight sandy soils have | ow
capacity for binding K. If such soils should
contain nore K than the plant can take up, the K
ions are easily washed out or |eached beyond the
range of crop roots. Heavier soil has an
advantage in that the clay holds nuch K, and any
tenporary excess over the plant’s i mediate
requirenent is not easily |eached.

The organic matter in soil (humus) al so has
exchangeabl e properties, sonewhat simlar to
those of clays. While in npst tenperate mnera
soils containing clay, the contribution of
organic matter to the pool of exchangeable Kis
not very inmportant, it is very inportant in sandy
soils and in soils where the clay mnerals are
predom nantly of the kaolinitic type, as in nmany
tropical soils.

Kis in general |ess nobile and | ess prone to

| eaching than anions in soil, such as chloride
and nitrate (NQ), but nmore so than phosphate

Chl oride binds only weakly to soil particles, and
therefore foll ows water noverment. Anions do not

| each al one, but always together with a counter-
ion (cation). Hence, chloride and nitrate

| eaching nmay deplete soils of nutrients such as
K. Leaching can be mnimzed by keeping the |and
covered by crops.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions
Fl ag: Key study for SIDS

01- MAR-2001

3.3.2 Distribution

Medi a: air, water, soil and sedi nent

Met hod: Fugacity Level |
Generic Mddel of OECD (FUGMOD, 1992).

Resul t: Environmental distribution of potassium chloride
using a Generic Level | Fugacity Mdel under three

eni ssion scenari os showed the sane result

(37) (49)
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OECD SIDS POTASSIUM CHLORI

Date: 30-MAR-2003
3. Environmenta Fate and Pahways Subgtance ID: 7447-40-7

irrespective if the substance is released 100 %to
water or 100 %air or 100 %to soil:

> 99.7 %will be distributed to water, < 0.03 %to
air, <0.03 %to soil solids, < 0.01 %to sedi ment

sol i ds.
Remar k: The d obal Reference nodel of OECD Exi sting
Cheni cal s Programre was used for cal cul ation.
Sour ce: Nor sk Hydro ASA
Rel i ability: (1) reliable without restrictions
Fl ag: Key study for SIDS
01- MAR-2001 (56)

3.5 Bi odegradation

Remar k: KCl as an inorganic salt is not subjected to
further biodegradation processes.

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: Key study for SIDS

01- MAR-2001

3.7 Bioaccunul ation

Speci es: ot her: cal cul ated

BCF: = 0.47

Met hod: ot her: cal cul ated based on using water solubility

Test substance: no data

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR- 2001 (47)
Speci es: ot her: cal cul ated

BCF: = 0. 26

Met hod: ot her: cal cul ated based on using | ogP,y

Sour ce: Norsk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidenti al

01- MAR-2001 (48)

3.8 Additional Renmarks
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OECD SIDS POTASSIUM CHLORIDE

Date: 30-MAR-2003
4. Ecotoxicity Substance ID: 7447-40-7

AQUATI C ORGANI SM5

4.1 Acute/Prol onged Toxicity to Fish

Type of test: static
Speci es: Pi mephal es pronelas (Fathead m nnows)
Exposure period: 24, 48, 96 hours
Uni t: nmy/ | Anal ytical monitoring: yes
LC50/ 24 hours: = 950
LC50/ 48 hours: = 910
LC50/ 96 hours: = 880
Met hod: ot her: EPA/ 600/ 4-90/027
Year : 1997 GLP: no
Test substance: as prescribed by 1.1-1.4; reagent grade
Remar ks: Al organisms, 1 to 7 days old, were obtained from

in-house cultures. Brood stock were cultured at
20-25 degrees Cin tap water pretreated with
activated carbon. Larva were fed Artenmia sp. twice
daily until they were used in testing

The toxicity tests followed the general guidance
of the U S. Environnental Protection Agency. Al
tests were conducted in 30-m plastic beakers
containing 10 m test solution and five organi sns
per chanber. Tests were conducted under a 16-h:8-h
I i ght-dark photoperiod at 25 degrees C
Dilution/control water for all tests was
noderately hard reconstituted water (MHRW.
Exposure period was 96 hours, with daily
observations of nortality. The criteria for death
were no visible novenent and no response to
proddi ng. 100 nh of concentrated brine shrinp
nauplii was added after 48 hours of exposure.

Test solutions were prepared by dissolving 10, 000
ng/l KCI salt in MHRW and diluting with MVHRWto a
series of 5 test concentrations spaced on 0.5
dilution factor. As testing proceeded, test
concentrations were spaced rmuch nore closely to
better define responses near the effect threshol d.

Al'l ion concentrations neasured in stock sol utions
were conpared to nom nal values. |If measured
concentration differed fromthe nom nal value by
nmore than 20 % the actual measured concentrations
were substituted for the nom nal concentrations.
Background KC content in the dilution water MHRW
were added to the cal cul ated contributions from
the stock sol utions.

Di ssol ved oxygen (DO and pH were neasured in

sel ected test solutions during actual toxicity
testing: Measured DO concentrations were always >
40 % saturation; neasured pH was between 7.5-9.0.

3 replicate tests were conducted, and average LC50
val ues were cal cul ated as the arithneti c nean of
t he val ues; SD = 15, range 1.4-62.
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Sour ce:
Reliability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

Unit:
LC50:
Met hod:
Year :
Test substance:
Renmar ks:

Sour ce:
Reliability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

Uni t:
LC50:
Met hod:
Year:
Test substance:
Renmar ks:

Sour ce:

Rel i ability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposur e peri od:

Unit:
LC50:
Met hod:
Year :
Test substance:
Remar ks:

Nor sk Hydro ASA
(1) reliable without restrictions
Key study for SIDS

static

Leponi s macrochirus (Bluegill)

96 hours

g/ | Anal ytical nonitoring: yes
= 2010

other: acute toxicity

1968 GLP: no data

as prescribed by 1.1-1.4; A C S. -grade chenicals
Bluegills were exposed to a graded series of KC
and synthetic soft dilution water and controls.

Ei ght een series of bioassays were done. Fish tests
were made in 18 litres of solution at 18 degrees C
Di ssol ved oxygen concentrati ons were nmintained
between 5 and 9 ppm No food was given during the
test period or during the 36 hours before the tests
began. Fish were acclimatized to the dilution water
and other test conditions for 2 weeks before being
used as experinental organisns. The noni na
concentrations of KC were not neasured.

Nor sk Hydro ASA

(2) reliable with restrictions

non confidentia

static

Lepom s macrochirus (Bluegill)

96 hours

ng/ | Anal ytical nonitoring: yes
= 2010

other: acute toxicity

1954 GP;
as prescribed by 1.1-1.4

Groups of ten Bluegills were exposed to anal yzed
treatment levels of 1661, 1911, 2054 and 2200 ny/|
active ingredient and synthetic soft dilution water
controls.

Nor sk Hydro ASA

(2) reliable with restrictions

non confidentia

no data

static

Oncor hynchus myki ss (rai nbow trout)

48 hours

mg/ | Anal ytical nonitoring: yes
= 1610

other: acute toxicity

1993 G.P: no data

as prescribed by 1.1-1.4; 99 % active ingredi ent
Fish (0.8-1.2 g) were obtained formthe National

Fi sheri es Research Centre and nmaintai ned in 5000
fiberglass tanks supplied with flow ng well water
and fed as libitumdaily. Fish were taken off feed
4 days before tests.

(54)

(58)

(70)
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Sour ce:
Reliability:
Fl ag:

Date: 04-MAR-2001

Type of test:
Speci es:

Exposure peri od:

Uni t:
LC50:
Met hod:
Year:
Test substance:
Renmar ks:

Sour ce:
Reliability:
Fl ag:

04- MAR-2001

Type of test:
Speci es:

Exposur e peri od:

Unit:
LC50/ 24 hours
LC50/ 48 hours
LC50/ 96 hours:
Met hod:

Year:
Test substance:
Remar ks:

Static tests were conducted follow ng procedures
of the Conmittee on Methods for Acute Toxicity
Testing with Aquatic Organisnms (1975). Test water
was reconstituted soft water of pH 7.7, alkalinity
6x10°4 mL (30 ng/l as CaQQ,), and total hardness
40 ng/l as CaCO,. Tests were conducted at 17
degrees C. Dissol ved oxygen, pH and tenperature
were neasured daily. Treatnment of 10 aninals per
vessel were duplicated

Nor sk Hydro ASA

(2) reliable with restrictions

non confidentia

static

I ctal urus punctatus (channel catfish)

48 hours

ng/ | Anal ytical nonitoring: yes
= 720

other: acute toxicity

1993 GLP: no data

as prescribed by 1.1-1.4; 99 % active ingredient
Fish (0.8-1.2 g) were obtained fromthe National

Fi sheries Research Centre and maintai ned in 5000
fiberglass tanks supplied with flowi ng well water
and fed as libitumdaily. Fish were taken off feed
4 days before tests. Static tests were conducted
foll owi ng procedures of the Conmittee on Methods
for Acute Toxicity Testing with Aquatic Organi snms
(1975). Test water was reconstituted soft water of
pH 7.7, alkalinity 6x104 mL (30 ng/l as CaCQ),
and total hardness 40 ng/l as CaCO;. Tests were
conducted at 17 °C. Dissol ved oxygen, pH and
tenperature were neasured daily. Oxygen saturation
was above 60 %in all tested vessels throughout
the test. Two vessels each with 10 animals were
tested at each concentration.

Nor sk Hydro ASA

(2) reliable with restrictions

non confidenti a

static

Ganbusia affinis (nmosquitofish)

24, 48, 96 hours

my/ | Anal ytical nonitoring: yes
= 10000

= 4200

= 920

other: acute toxicity

1957 G.P: no data

as prescribed by 1.1-1.4

Groups of ten fish were exposed to anal yzed
treatnment |evels of 560, 1000, 1800, 3200, 5600,
10000 and 18000 ng/l active ingredient. Water used
for experinental dilutions and controls was turbid
pond water. Initial turbidity was 250 ppm

(76)

Sour ce: Nor sk Hydro ASA

Rel i ability: (3) not reliable

Fl ag: non confidentia
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OECD SIDS POTASSIUM CHLOR

Date: 30-M AR-2003

4. Ecotoxicity Substance |D: 7447-40-7
04- MAR- 2001 (77)
Type of test: static
Speci es: Lepom s macrochirus (Bluegill)
Exposure period: 24 hours
Unit: ng/ | Anal ytical nmonitoring: no data
LC50: = 5500
Met hod: other: acute toxicity

Year : 1965 G.P: no data
Test substance: as prescribed by 1.1-1.4
Remar ks: Water used for experimental dilutions and controls

was Standard Reference Water free from organics.

Sour ce: Nor sk Hydro ASA
Reliability: (3) not reliable
Fl ag: non confidentia
02- MAR- 2001 (25)
Type of test: static
Speci es: Leuci scus i dus
Exposure period: 48 hours
Unit: mg/ | Anal ytical nonitoring: yes
LCO: = 2000
LC50: = 2300
LC100: = 2600
Met hod: other: DIN 38412 part 31

Year : 1989 G.P: no data
Test substance: as prescribed by 1.1-1.4
Sour ce: Nor sk Hydro ASA
Rel i ability: (4) not assignable

Original reference could not be checked

Fl ag: Materi al Safety Dataset
02- MAR- 2001 (22)
4.2 Acute Toxicity to Aquatic Invertebrates
Type of test: static
Speci es: Daphni a magna
Exposure period: 24, 48 hours
Uni t: g/ | Anal ytical nonitoring: yes
LC50/ 24 hours: = 740
LC50/ 48 hours: = 660
Met hod: ot her: EPA/ 600/ 4-90/027

Year : 1997 G.P: no
Test substance: as prescribed by 1.1-1.4; reagent grade
Renmar ks: Al'l organisms were obtained fromin-house

cultures. D. magna were cultured in hard
reconstituted water at 20 degrees C. Test
organi sns were | ess than 24 hours old at test
initiation.

The toxicity tests followed the general guidance
of the U S. Environnmental Protection Agency. Al

tests were conducted in 30-m plastic beakers

containing 10 m test solution and five organi snms
per chanber. Tests were conducted under a 16-h:8-h

i ght-dark photoperiod at 20 degrees C
Dilution/control water for all tests was
noderately hard reconstituted water (MHRW.
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Sour ce:
Reliability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposure period:

Uni t:
LC50/ 24 hours
LC50/ 48 hours:
Met hod:

Year:
Test substance:
Remar ks:

Exposure period was 48 hours, with daily
observations of nortality. 100 m of a 1:1 m x of
YCT and al gal suspension was added to the test
chanmbers at test initiation. The criteria for
death were no visible novement and no response to
pr oddi ng.

Test solutions were prepared by dissolving 10, 000
nmg/l KCI salt in MHRW and diluting with VHRWto a
series of 5 test concentrations spaced on 0.5
dilution factor. As testing proceeded, test
concentrati ons were spaced rmuch nore closely to
better define responses near the effect threshol d.
Al'l ion concentrations neasured in stock solutions
wer e conpared to nom nal values. If nmeasured
concentration differed fromthe nom nal value by
nmore than 20 % the actual neasured concentrations
were substituted for the nom nal concentrations.
Background KCl content in the dilution water MHRW
were added to the cal cul ated contributions from
the stock solutions.

Di ssol ved oxygen (DO) and pH were neasured in

sel ected test solutions during actual toxicity
testing: Measured DO concentrations were always >
40 % saturation; measured pH was between 7.5-9.0.
5 replicate tests were conducted, and average LC50
val ues were calculated as the arithnetic mean of
the values; SD = 7.5,

range 4.8-31

Nor sk Hydro ASA
(1) reliable without restrictions
Key study for SIDS

static
Ceri odaphni a dubi a
24, 48 hours

ng/ | Anal ytical nonitoring: yes
= 630

= 630

ot her: EPA/ 600/ 4-90/027

1997 GLP: no

as prescribed by 1.1-1.4; reagent grade

Al'l organi sms were obtained fromin-house

cultures. C. dubia were cultured in either
noderately hard reconstituted water (MHRW or 20 %
m neral water at 25 degrees C. Test organi snms were
| ess than 24 hours old at test initiation.

The toxicity tests followed the general guidance
of the U S. Environnental Protection Agency. Al
tests were conducted in 30-m plastic beakers
containing 10 m test solution and five organi sns
per chanber. Tests were conducted under a 16-h:8-h
I i ght-dark photoperiod at 20 degrees C
Dilution/control water for all tests was MHRW
Exposure period was 48 hours, with daily
observations of nortality. 100 mM of a 1:1 m x of
YCT and al gal suspension was added to the test

(54)
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Sour ce:
Reliability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposure peri od

Unit:

EC50:

Met hod:

Year:

Test substance:
Renmar ks:

Sour ce:
Reliability:
Fl ag:

02- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

Uni t:
EC50:
Met hod:
Year:
Test substance:
Remar ks:

chambers at test initiation. The criteria for
death were no visible novenent and no response to
pr oddi ng.

Test solutions were prepared by dissolving 10, 000
ng/l KCl 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 nmuch nmore closely to
better define responses near the effect threshol d.

Al'l ion concentrations neasured in stock sol utions
were conpared to nomi nal values. If nmeasured
concentration differed fromthe nom nal val ue by
nore than 20 % the actual neasured concentrations
were substituted for the nom nal concentrations.
Background KCl content in the dilution water MHRW
were added to the calculated contributions from
the stock sol utions.

Di ssol ved oxygen (DO) and pH were neasured in

sel ected test solutions during actual toxicity
testing: Measured DO concentrations were always >
40 % saturation; measured pH was between 7.5-9.0.

53 replicate tests were conducted, and average
LC50 val ues were calculated as the arithmetic nean

of the values; SD = 14, range 0.0-61.
Nor sk Hydro ASA

(1) reliable without restrictions
Key study for SIDS
(54)
no data
Daphni a magna
100 hours
ng/ | Anal ytical nonitoring: no data
= 679
other: acute toxicity
1965 GLP: no data
as prescribed by 1.1-1.4
Wat er used for experinmental dilutions and controls
was Standard Reference Water.
Nor sk Hydro ASA
(3) not reliable
non confidentia
(25)
no data
Daphni a magna
24 hours
ng/ | Anal ytical nonitoring: no data
= 343
other: acute toxicity

1961

as prescribed by 1.1-1.4
Groups of ten daphnids were exposed to 9 treatnment
| evel s. Maxi mum treatnment |evel was 10,000 ng/
active ingredient.

GLP: no data
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Sour ce:
Reliability:
Fl ag:

02- MAR- 2001

Type of test:
Speci es:

Exposur e peri od:

Uni t:
ECO
EC100:
Met hod:
Year:
Test substance:
Sour ce:
Rel i ability:

Fl ag:
02- MAR- 2001

Type of test:
Speci es:

Exposur e peri od:

Uni t:
ECO
EC50:
EC100:
Met hod:
Year :
Test substance:
Sour ce:
Reliability:

Fl ag:
02- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

Unit:
EC50:
Met hod:
Year :
Test substance:
Sour ce:

Al'l tests were conducted at 23 +/- 1 degree C

Water used for experinmental dilutions and controls
was Standard Reference Water. Observations were
made at 12 hour intervals.
Nor sk Hydro ASA
(3) not reliable
non confidentia
(24)
no data
Daphni a magna
24 hours
ng/ | Anal ytical nonitoring: yes
= 587
= 1010
other: DIN 38412 part 11
1982 GLP: no data
no data
Nor sk Hydro ASA
(4) not assignable
Original reference could not be checked
Mat eri al Safety Dat aset
(22)
no data
Daphni a magna
48 hours
mg/ | Anal ytical nonitoring: yes
= 587
= 825
= 1010
other: DI N 38412 part 11
1982 GLP: no data
no data
Nor sk Hydro ASA
(4) not assignable
Original reference could not be checked
Materi al Safety Dataset
(22)
no data
Daphni a nagna
48 hours
ng/ | Anal ytical nonitoring: yes
= 177 (calculated from 93 ng/l as potassium)
ot her:
1972 GLP: no data

KCL reagent grade according to AMCS
Nor sk Hydro ASA

Reliability: (2)published article, reliable with restrictions

Remar k: Pot assi um was added in a geonetric series of
concentrations, from5 to 12 concentration |levels were used.
Test medi um was natural Lake Superior water. The test was run
wi th and wi thout food addition. Two parallel beakers were used
at each concentration. There was 10 daphnids | ess than 24h ol d
in each beaker at the start of the test. Test tenperature was
18 + 1 °C. A 16 h photoperiod was used during testing. Only
the result of test without food is referred.
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Fl ag:
6- Des- 2001

Type of test:
Speci es:

Exposur e peri od:

Uni t:
LC50
Met hod:
Year:
Test substance:

Remar ks:
Sour ce:
Reliability:
Fl ag:

02- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

Unit:
LC50:
LC50:
Met hod:
Year :
Test subst ance:
Remar ks:

Sour ce:

Rel i ability:
Fl ag:

04- MAR- 2001

Type of test:
Speci es:

Exposure peri od:

non confidentia

static
Physa heterostropha (fresh water snail)
96 hours

ng/ | Anal ytical nonitoring: yes
= 940

ot her

1968 GLP: no data

as prescribed by 1.1-1.4, purity: A C S.-grade
chenical s

Snails were exposed to a graded series of KC and
synthetic dilution water and controls. Eighteen
series of bioassays were done. Tests were nmade in 1
litre of solution at 20 degrees C. Dissol ved oxygen
concentrations were nmaintained between 5 and 9 ppm
No food was given during the test period or during
the 36 hours before the tests began. Snails were
acclimatized to the dilution water and other test
conditions for 2 weeks before being used as
experinmental organisns. The nomninal concentrations
of KCl were not measured.

Nor sk Hydro ASA

(2) reliable with restrictions

non confidenti al

static

Drei ssena pol ynorpha (zebra nussel)

48 hours

g/ | Anal ytical nonitoring: yes

= 150 (20-25 mm ad.)

= 147 (5-8 nmm ad.)

other: acute toxicity

1993 GLP: no data

as prescribed by 1.1-1.4; 99 % active ingredi ent
Mussel s (20-25 nm and 5-8 nmm) were obtained from
Lake Eire, Ohio, and maintained in 2000 | aquaria
cont ai ni ng dechl orinated nunici pal water. Before
exposures, two size classes of adult nussels from
the stock culture were placed in glass petr

di shes and allowed to attach. The nussels were
exposed in 3.8 | glass jars containing 2.5 | test
water without aeration. Test water was
reconstituted soft water of pH 7.7, alkalinity
6x10°4 mL (30 ng/l as CaCO;), and total hardness
40 ng/l as CaCQ. Tests were conducted at 17
degrees C. Dissol ved oxygen, pH and tenperature
were neasured daily. Treatnent of 10 ani mal s per
vessel were triplicated

Nor sk Hydro ASA

(2) reliable with restrictions

non confidentia

static
Drei ssena pol ynorpha (zebra nussel)
24 hours

(11

(58)

(76)
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Unit:
LC50:
Met hod:
Year :
Test substance:
Remar ks:

g/ | Anal ytical nonitoring: yes
= 138

other: acute toxicity

1991 GLP: no data

as prescribed by 1.1-1.4; 99 % active ingredi ent
Mussel s (15-20 mm) were obtained from Lake Eire,
Ohi 0. Before exposures, two size classes of adult
nmussel s fromthe stock culture were placed in

gl ass petri dishes and allowed to attach. The
nussel s were exposed to 5 concentrations and 3
replicates of each concentration.

Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: non confi denti al
04- MAR- 2001 (33)
Type of test: static
Speci es: Ni t ocra spi ni pes (Crustacea)
Exposure period: 96 hours
Uni t: g/ | Anal ytical monitoring: yes
LC50 = 854
Met hod: not stated
Year : 1978 G.P: no data
Test substance: as prescribed by 1.1-1.4, purity: reagent grade
Remar ks: Groups of ten crustaceans were exposed to ten
anal yzed treatment |evels of the active ingredient.
Wat er used for experinental dilutions and controls
was brackish water (filtered and heated to 80°C)
(salinity 0.007 9%9. The 96 hour LC50 was deterni ned
to be 854 ng/l with a 95 % confidence | evel of 562-
1298 ng/ .
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: non confidenti al
02- MAR- 2001 (8)
Speci es: Aust r opot anobi us pal i pes pallipes (Crustacea)
Exposure period: 96 hours
Uni t: mg/ | Anal ytical monitoring: yes
LC50 = 740
Met hod: not stated
Year : 1973 GLP: no data
Test substance: as prescribed by 1.1-1.4
Sour ce: Nor sk Hydro ASA
Reliability: (3) not reliable
Fl ag: non confidenti al
02- MAR- 2001 (12)
Speci es: Orconectus |inpsus (Crustacea)
Exposure period: 96 hours
Unit: ng/ | Anal ytical nonitoring: yes
LC50 = 1214
Met hod: not stated
Year : 1973 GLP: no data
Test substance: as prescribed by 1.1-1.4
Sour ce: Nor sk Hydro ASA
Reliability: (3) not reliable
Fl ag: non confidenti al
02- MAR- 2001 (12)
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OECD SIDS POTASSIUM CHLOR

Date: 30-M AR-2003
4. Ecotoxicity Substance |D: 7447-40-7

4.3 Toxicity to Aquatic Plants e.g. Al gae

Speci es: Ni tzschia linearis (diatom

Endpoi nt: growmh rate

Exposure period: 120 hours

Unit: ng/ | Anal ytical nonitoring: yes

EC50 = 1337

Met hod: ot her

Year : 1968 GLP: no data

Test substance: as prescribed by 1.1-1.4, opurity: A C S.-grade
chem cal s

Remar ks: Di atons were cultured in synthetic dilution water

under controlled conditions. Tests were nade by
putting standard i noculum 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 test concentrations were used.

Rel i ability: (2) reliable with restrictions
Sour ce: Nor sk Hydro ASA
Fl ag: Key study for SIDS
02- MAR- 2001 (58)
Speci es: Skel et onema cost atum
Endpoi nt: bi omass
Exposure period: 72 hours
Unit: ng/ | Anal ytical nmonitoring: no data
EC10: 850
EC20: 1250
EC50: 2500
Met hod: other: DIN 38412 part 33
Year : 1991 GLP: no data
Test substance: not stated
Remar k: German standard nmethods for the exam nation of

wat er, waste water and sludge, bio-assays (group
L); determ nation of the non-poisonous effect of
waste water to green al gae (Scenedesnus chlrophyll
fluorescnece test) by dilution linmts (L 33).

Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable
Oiginal reference could not be checked
Fl ag: Materi al Safety Dataset
02- MAR- 2001 (22)

4.4 Toxicity to Mcroorganisns e.g. Bacteria

4.5 Chronic Toxicity to Aquatic Organi sns

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic Invertebrates

Speci es: Aust r opot anobi us pal li pes pallipes (Crustacea)
Exposure period: 30 days
Unit: g/ | Anal ytical nonitoring: yes
LC50 = 398 - 531
Met hod: not stated

Year : 1973 GLP: no data
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

Test substance:
Remar k:

Sour ce:
Reliability:
Fl ag:

03- MAR- 2001

Speci es:

Exposure peri od:

Unit:
LC50
Met hod:
Year :
Test substance:
Remar k:

Sour ce:
Reliability:
Fl ag:

03- MAR- 2001

Type:
Speci es:
Endpoi nt:

Exposure peri od:

Unit:
Resul ts:

Met hod:

Year:
Test substance:
Remark:

as prescribed by 1.1-1.4

Lower LC50 - animals were not fed during the
exposure period; higher LC50 — animals were fed
during exposure period.

Nor sk Hydro ASA

(3) not reliable

non confidentia

(12)

Orconectus |inpsus (Crustacea)
30 days
ng/ | Anal ytical nonitoring: yes
= 626 - 854
not stated
1973 G.P: no data
as prescribed by 1.1-1.4
Lower LC50 - animals were not fed during the
exposure period; higher LC50 — aninmals were fed
during exposure peri od.
Nor sk Hydro ASA
(3) not reliable
non confidenti al

(12)

sem -static

Daphni a nagna
reproductive inpairnent
21 days

nmg potassium/I

16 % reproductive inpairnent
53 nmg/| as potassium
50 % reproductive inmpairment = 130 (cal cul ated from

68 ng/| as potassium

ot her: not stated

1972 GLP: no
as prescribed by 1.1-1.4

Pot assi um was added a geonetric series of

concentrations for obtaining approxi mati on of

toxicity. After determ nation of test

concentration, 8 groups of animals were tested at

t he mean nom nal concentrations 54,8 and 102.8 ngy
potassium /| added to Lake Superior water with 1.2

ng chloride /1. Test concentrations were renewed

each week. Test tenperature was 18 +1 °C and

phot operi od 18 hours. Reproduction was assessed

each week by counting juveniles produced. Three to

seven tests were perfornmed and the results of al

tests were pooled and statistically anal ysed.

Anal ytical nonitoring: yes
= 101 (cal cul ated from

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restriction

Fl ag: non confidentia

03- MAR- 2001 (11)
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OECD SIDS POTASSIUM CHLOR

Date: 30-M AR-2003
4. Ecotoxicity Substance |D: 7447-40-7

TERRESTRI AL ORGANI SM5

4.6.1 Toxicity to Soil Dwelling Organi sns

4.6.2 Toxicity to Terrestrial Plants

Type: As potassiumis one of the three major nutrients
and chloride is an essential mcronutrient for
pl ants, the denmands for these nutrients in
pl ants/crops are reported. Background
concentrations of Kand C in plants are reported
under item 3.2.; information about the essenti al
functions of potassiumand chloride in plants is
reported under item4.7; biotransformtion and
kinetics in plants is reported under item 4. 8.

Remar k: Crops have a high K demand, and uptake of K in
pl ants ranges from about 50 to 300 kg K ha'! per
crop, broadly simlar to the uptake of nitrogen
(N). The potassiumrequirenent for optinml plant
growmh is in the range 2-5 % of the plant dry
wei ght of vegetative parts. The distribution of K
within the plant differs fromthat of N, for nost
crops, the produce contains |less K than the crop
resi dues, whereas for cereals nmore than 70 %is
contained in the straw. Arice crop of 8 t ha!
renmoves 250 kg K hal if straw is renoved, and 24
kg K ha if straw remains in the field. Simlar
anounts are found for other cereals. For a 40 t
ha! sugarbeet crop, the numbers are 250 and 110
kg K ha’, respectively, if crop residues are
renoved or left in the field.

Crop utilization of K depends not only on the
availability of Kin soil, but also in that of
other nutrients; excessive ampunts of NHg* or My
hanper K uptake, and excessive K can reduce the
upt ake of Ca and M.

The appearance of visual synptons due to K
deficiency, generally resulting in yellow ng and
than death of the margi nal |eaf tissue, signals a
very severe deficiency. Gowth is restricted with
resultant |oss of crop yield | ong before synptons
becone obvious. Earlier and | ess obvious synptons
of K deficiency are a general decrease in vigour
and turgor. A further general effect is weakening
of the structural tissues, wth consequent
susceptibility to | odging. |nadequate supply of
pot assi um makes plants nore susceptible to frost
darmage, and to fungal attack.

In nost plant species the O requirenment for
optimal growth is in the range of 0.2-0.4 ng/g
dry natter.

Excessive C is detrinmental to chloride-sensitive
crops (e.g. nost fruit trees, bean and cotton),

or if it is necessary to guard agai nst excessive
salinity (e.g. in intensive cropping under gl ass,
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OECD SIDS POTASSIUM CHLOR

Date: 30-M AR-2003
4. Ecotoxicity Substance |D: 7447-40-7

intensive fertilizer use on vegetables), and in
arid areas. In hot, dry areas a high rate of
evaporation fromthe surface causes soil water to
nmove upwards and with it the salts it contains
whi ch may reach toxic levels to plants when
accunul ated in the surface | ayers of the soil. On
average, concentrations of chloride in the
external solution of nore than 20 nMcan |ead to
toxicity in sensitive plant species, whereas in
tol erant species (e.g. barley, spinach, lettuce
and sugar beet), the external concentration can
be four to five tines higher w thout reducing

gr owt h.

The principal effect of Cl deficiency in plants
is a reduction in leaf surface area and thereby
plants dry weight. Wth severe deficiency,
necrosis mght occur. In |eaves and roots

besides cell division, cell extension is
particularly inpaired. C deficiency may occur in
highly | eached soils with a low C input from
rain in areas far distant from oceans

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidentia

01- MAR- 2001 (37) (49)

4.6.3 Toxicity to other Non-Mamm Terrestrial Species

Type: LDLO
Speci es/ strain: frog
Rout e of

Adm ni stration: s.c.
Exposure tine:

Val ue: 2120 mg/ kg body wei ght
Met hod: other: acute toxicity

Year : 1935 GLP: no data
Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable

Original reference could not be checked

Fl ag: wi t hout flag
01- MAR-2001 (2)
Type: LDLO
Speci es/ strain: pi geon
Rout e of

Adm ni stration: s.c.
Exposure tine:

Val ue: 2210 mg/ kg body wei ght
Met hod: other: acute toxicity

Year : 1935 GLP: no data
Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable

Original reference could not be checked

Fl ag: wi t hout flag
01- MAR-2001 (2)
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OECD SIDS

POTASSIUM CHLOR

4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

4.7 Biologica

Ef fects Mnitoring

Type:
Remar k:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001

Type:
Remar k:

Ani mal s

Pot assi um and chlori de are essential constituents
and two of the nost abundant ions in all aninal
speci es. The biological effects of action of these
ions are well reviewed

K* is the principal cation nediating the osnotic
bal ance of the body fluids. In aninmals, the

mai nt enance of normal cell volume and pressure
depends on Na® and K" punping. Metabolic energy is
expended in maintaining the gradient. In the
absence of such punping, chloride and sodi um
woul d enter the cells down their concentration
gradients, and water would follow al ong the
osnmotic gradient thus created, causing the cells
to swell until the pressure inside them bal ance
the influx. Because sodium and potassium are
actively transported, the osnolality of the cells
remai ns the same as that of the interstitial
fluid. The nmenbrane potential is mintained, and
the chloride concentration inside the cells
remai ns | ow.

The K/ Na* separation has all owed for evolution of
reversi bl e transnmenbrane el ectrical potentials
essential for nerve and nuscle action in aninals.

Pot assi um transport through the hydrofobic
interior of a menbrane can be facilitated by a
nunber of natural conpounds that form i pid-
soluble al kali metal cation conpl exes. Potassium
serves the critical role as counterion for various
car boxyl at es, phosphates and sul phates, and
stabilizes macronol ecul ar structures.
Nor sk Hydro ASA
(1) reliable without restrictions
non confidentia

(35)(61)

Pl ant s

Bi ol ogi cal effects of potassium as one of the
three major plant nutrients, and chloride as an
essential mcronutrient for plants, is well

revi ened

An adequate K supply is necessary to ensure crop
resi stance to | odging, disease and drought. Kis
an inmportant quality agent both through a direct
ef fect on crops and because it strengthens

resi stance to di seases, and sufficient Kis

i mportant for vitam n and mineral content, for
texture, firmess and resistance to damage during
transport.

Potassiumin plants is inportant for the osnotic
and ionic regulation, and for a |large nunber of
enzynes related to carbohydrate and protein
netabolism In alnost all cases, cytosolic
potassi um concentrations are nmaintained in the
range 100-200 mM Due to its high concentration
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Date: 30-M AR-2003
4. Ecotoxicity Substance |D: 7447-40-7

in the cytosol and chloroplasts it neutralizes
the soluble and insol uble inorganic anions and
stabilizes the pH between 7 and 8 in these
conmpartnents, the optimmfor npst enzyme
reactions.

Pot assi um acti vates the nenbrane-bound proton
punpi ng ATPases. This activation facilitate the
transport of K fromthe external solution across
the plasma nmenbrane into the root cells, and nmake
pot assiumthe nost inportant mneral elenment in
cell extension and osnoregul ation. A high osnotic
pressure in the stele of roots is prerequisite
for turgor-pressure-driven solute transport in
the xylem and for the water balance of plants. In
principle the sanme nmechanismis responsible for
cell extension and various types of novenent at
the level of individual cells or in certain
tissues.

Pot assium as the nost prom nent inorganic
solute, plays a key role in the control of water
in plants. When K is deficient, the stomata can
not function properly and water |oss fromthe

pl ant may reach damaging levels. In addition to
the effect of the opening and closing of stomata
on conserving water within the plant, the plant's
potassium status also affects the ease with which
it can extract water fromthe soil

I'n higher plants, potassium affects

phot osynthesi s at various |evels, playing a key
role in CO, fixation. Potassiumnutritional status
al so affect photosynthesis in |leaves via its
stomatal regulation. Inefficient operation of the
stomata neans that the supplies of the raw
materials essential for the formation of sugars
are restricted and photosynthesis declines. The
sol ubl e products of photosynthesis are noved from
the |l eaves in the phloemand this transport is
speeded up in the presence of adequate potassium

Potassiumis closely connected with processes
involved in the protein synthesis in plants. Wen
nitrate is taken up fromthe soil, the negative
charge on this ion is neutralized by the positive
charge on the Kion and the Nis then taken up in
the transpiration streamto the | eaves where it
is manufactured into protein. At the top the K
ion combines with organic acids and, in this
form flows down to the root again to take part
in the next cycle. The role of Kin protein
synthesis is not only reflected in the
accunul ati on of soluble nitrogen conmpounds (e.g
am no acids, am des, and nitrate), but is also
directly required for incorporation of inorganic
nitrogen into the protein fraction. It is
probabl e that potassiumis involved in severa
steps of the translation process. Because K is
concerned in nitrogen netabolismin the plant, a
consequence of low K supply to plants receiving
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Date: 30-M AR-2003
4. Ecotoxicity Substance |D: 7447-40-7

| arge amounts of N fertilizer is that

i nternmedi ate products of protein synthesis
accumul ate. Increasing the K supply inproves the
conversion of these |ow nolecul ar weight N
conpounds into protein.

C is essential for the photosynthetic O, evol ution
and the nenbrane-bound proton- punpi ng ATPases. Cl
al so plays an essential role in stomatal
regul ati ons trough nediating the opening and

cl osure of the stomata.

Chl oride has inportant functions in osnoregul ation
at different levels. At the usually high plant
content it is a main osnoticumin the vacuol es of
the bulk tissue (50-150 mM chloride). At |ow
contents which are in the range of a micronutrient
(approx. 1 mMchloride or below), these

osnoregul atory functions of chloride are confined
to specialized tissues or cells (e.g. extension
zones of roots and shoots).

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidentia

01- MAR-2001

4.8 Biotransformation and Kinetics

Type: Pl ants

Remar k: Bi ot ransformati on and kinetics of potassium as
one of the three mpjor plant nutrients, and
chloride as an essential micronutrient for
plants, is well reviewed:
Uptake of Kin plants is highly selective and
closely coupled to metabolic activity. It is
characterized by high mobility in plants at al
| evels, within individual cells, within tissues,
and in |long-distance transport via the xylem and
phloem K is the nost abundant cation in the
cytoplasm and its acconpanyi ng ani ons neke a
maj or contribution to the osnotic potential of
cells. Kis not netabolized and it fornms only
weak conplexes in which it is readily
exchangeabl e.
Chloride is readily taken up by plants and its
mobility in short- and | ong-di stance transport is
high. In plants, chloride occurs mainly as free
anion or is loosely bound to exchange sites. In
hi gher plants, nore than 130 chlorinated organic
conpounds have been found. However, the inportance
of these conpounds in ternms of functiona
requi renent of Cl for higher plants is not known.

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions
Fl ag: non confidentia

01- MAR-2001

(37) (49)

(37) (49)
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4. Ecotoxicity

Date: 30-M A R-2003
Substance | D: 7447-40-7

4.9 Additional

Remar ks

Type:
Remar k:

Sour ce:

Reliability:

Fl ag:
01- MAR-2001

Remar k:

Sour ce:

Rel i ability:

Fl ag:
01- MAR-2001

Ef fects of potassium and chloride on plant diseases
General ly, potassiumtends to inprove the plant’s
resi stance towards several diseases, and the

pot assi um ef fect appears to be related to soil K
status. An adequate K supply is of notable

i nportance for plants to nake protective

chem cals and barriers that restrict the progress
of an infection and conpensate for any danmage

t hrough new growth. Application of Kis shown to
reduce the danmage from bacterial |eaf blight,
sheat blight and stemrot in rice; black rust in
wheat; sugary di sease in sorghum and bacteria
leaf blight in cotton. The ability to resist
bacterial and fungal diseases often depends on
the N:K ratio.

Chloride may hinder the plant disease take-all in
wheat due to its apparent action as a
nitrification inhibitor: C forces the plant to
take up nore N as NH,* with exchange of hydrogen
ions; this makes the soil at the root surface
nore acidic, and some mcrobes that thrive under
acidic conditions inhibit the devel opnent of
take-all. Chloride al so decreases the NOj
concentration in plants. Reduced NO; may result
in fewer attacks of comon root rot on barl ey.
Nor sk Hydro ASA
(1) reliable without restrictions
non confidenti al

(37) (60)

Bi ol ogi cal effects, and biotransformation and
ki netics of potassium and chloride in humans is
reported under item 5. 10.

Nor sk Hydro ASA

(1) reliable without restrictions

non confidenti al
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OECD SIDS POTASSIUM CHLORIDE
Date: 30-MAR-2003
5. Toxicity Substance ID: 7447-40-7

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:
Remar k:

LD50
rat

W st ar
femal e

109

ot her: none

3020 ng/ kg body wei ght

ot her; acute toxicity

1961 GLP: no data

as prescribed by 1.1-1.4, purity: not stated

The ani mal s wei ghed 200- 300 g and were fed ad
libitum They were placed in netabolismcages, one
ani mal per cage, and given water for 16 hours
before admi nistration. KC was given by stomach
tube in doses of 2.1, 2.4, 2.7, 3.3, 3.6 and 3.9
g/ kg body wei ght. Each dose was dissolved in
distilled water and given in a volune of 20 m/kg
body wei ght .

Clinical signs were recorded at hourly or other
interval s.

Body wei ght, food and water intake, urine volune
and urinanal ysis, and colonic tenperature were
recorded upon survivors at intervals of 24 hours
after drug adm nistration. Autopsies were perforned
upon nonsurvivors. Clinical and pathol ogi ca
paranmeters were al so recorded on 13 survivors and
controls over a period of two weeks follow ng the
treat ment period.

The acute oral LD50 +/- SE was determined to be
3020 +/- 0.14 ng/ kg body weight. The nean +/ - SD
interval to death was 2.2 +/- 3.2 hours. Clinica
signs of intoxication in animals that died included
convul sions foll owed by exhaustion and respiratory
failure. Autopsy revealed signs of irritant gastro-
enteritis, and necrosis appeared in the rena
tubul ar epithelium The heart was dilated with

bl ood at death, and the lung alveoli were
frequently coll apsed. Conpared to control animals

t he organ wei ght changes in nonsurvivors were;
pyloric stomach — 19.0 % change conpared to
controls, kidney — 16.8 % change conpared to
controls, lungs — 14.7 % change conpared to
controls, jejunum-— 14 % change conpared to
controls, ileum - 14 % change conpared to controls
colon -9.5 % change fromcontrols, and hearth +
11.3 % change fromcontrols. Survivors recovered
qui ckly fromthe toxic effects of KC.

Ani mal s surviving the LD50 dose had convul sive
novenent s, di arrhoea or constipation, |oss of
appetite, increased thirst and urine excretion and
fever. Measurenments of clinical signs were within

UNEP PUBLICATIONS

63



OECD SIDS POTASSIUM CHLORIDE
Dae 30-MAR-2008
5. Toxicity Substance ID: 7447-40-7
the normal range within 2-3 days. Organ wei ghts and
water levels returned to normal limts in survivors
at two weeks after adnministration of KCl. KC had
no effect on the amount of urinary acetone,
al bum n, occult blood, bilirubin or glucose
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: Key study for SIDS
28- FEB- 2001 (14)
Type: LDLO
Speci es: rat
Strain: W st ar
Sex: not stated
Nunmber of
Ani mal s: 12
Vehi cl e: ot her: none
Val ue: 2430 ng/ kg body wei ght
Met hod: other: acute toxicity
Year : 1929 G.P: no data
Test subst ance: as prescribed by 1.1-1.4, purity: chem cal grade
Remar ks: A M2 solution of KCI was administrated to the
animals. Clinical signs of acute poisoning in
ani mal s included increased respiration and heart
action, and occasionally asphyxial convul sions.
Sub- acut e poi soni ng produced convul sions. The
ani mal s showed wi de variation in the effects
produced by KC, and survival from an average
| ethal dose took place
Sour ce: Nor sk Hydro ASA
Rel i ability: (2) reliable with restrictions
Fl ag: non confidentia
28- FEB- 2001 (71)
Type: LDLO
Speci es: gui nea pigs
Strain:
Sex: not stated
Nunber of
Ani nal s: 14
Vehi cl e: ot her: none
Val ue: 2500 ng/ kg body wei ght
Met hod: other: acute toxicity
Year : 1929 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: chem cal grade
Remar ks: A M2 solution of KO was adm nistrated to the
animals. Cinical signs of acute poisoning in
ani mal s included increased respiration and heart
action, and occasionally asphyxial convul sions.
Sub- acut e poi soni ng produced convul sions. The
ani mal s showed wi de variation in the effects
produced by KC, and survival from an average
| et hal dose took place.
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: non confidentia
28- FEB-2001 (71)
Type: LDLO
Speci es: sheep
&4 UNEP PUBLICATIONS



OECD SIDS POTASSIUM CHLORIDE
Dae 30-MAR-2008
5. Toxicity Substance ID: 7447-40-7
Strain:
Sex: not stated
Nunber of
Ani mal s: 6
Vehi cl e: ot her: none
Val ue: 4000 ng/ kg body wei ght
Met hod: other: acute toxicity
Year : 1955 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: chem cal grade
Remar ks: KCl was adninistered orally to six sheep
mai nt ai ned on a normal ration, in single doses of
2, 3, and 4 g/ kg body wei ght, and observed for
toxic signs. The M nimum Let hal Dose (M.D) in
nonfasted animals was 4 g/ kg body weight. Two
sheep receiving this dose has a tine to death of
40 to 85 minutes. Salivation, vomting, heart
t hr obbi ng, accel erated breathi ng, mydriasis,
staggering wal k, spasns, and finally coma preceded
deat h. Subl ethal doses of KC caused depression
refusion to eat, polyuria, increased respiration
rate, and rapid pulse for a period of 4 to 6
hours, but the aninals recovered w thout any
further signs of toxicity.
Rel i ability: (3) not reliable
Fl ag: non confidentia
28- FEB-2001 (69)
Type: LDLO
Speci es: goat
Strain:
Sex: not stated
Nunmber of
Ani mal s: not stated
Vehi cl e: ot her: none
Val ue: 4000 ng/ kg body wei ght
Met hod: other: acute toxicity
Year : 1955 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: chem cal grade
Remar ks: Acute oral toxicity of KO was studied for
goats on salt-poor diet (no added NaCl for 1.5
nont hs) as conpared with aninmals on a normal
ration. A single oral dose of 4 g/kg body weight
caused death within 35 to 85 mnutes in the salt-
deficient animls, whereas those on a normal feed
ration survived. Cinical signs of toxicity in
animal s given |ethal doses: Vomting, polyuria,
tetani c spasns of nuscles of extremties,
accel erated respiration and pul se. At autopsy, the
ki dneys were swollen, the heart nuscle was fl abby,
and the runmen, reticulum abomasum and duodenum
nmucosae were hyperenic
Rel i ability: (3) not reliable
Fl ag: non confidentia
28- FEB-2001 (69)
Type: LD50
Speci es: r at
Exposure tine:
Val ue: 2600 ng/ kg
Met hod: other: acute toxicity
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Year: 1972 GLP: no data
Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable
Original reference could not be checked.
Fl ag: wi t hout flag
28- FEB-2001 (3)
5.1.2 Acute Inhalation Toxicity
Remar k: No studi es | ocated.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR- 2001
5.1.3 Acute Toxicity
Remar k: Not relevant; potassiumchloride is not likely to
be absorbed through the skin because of the |ow
octanol-water partition coefficient of the
subst ance.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confidenti al
01- MAR-2001
5.1.4 Acute Toxicity, other Routes
Type: LD50
Speci es/ strain: rat / Food and Drug strain, Wstar stock
Rout e of
Admi ni stration:i.p.
Exposure tine: 24 hours
Val ue: 660 ng/ kg
Met hod: other: acute toxicity
Year: 1965 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: not stated.
Remar ks: KO was adm nistrated as a single dose by the
intraperitoneal route to groups of 10 rats.
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: non confidenti al
01- MAR-2001 (82)
Type: LD50
Speci es/ strai n: rat

Rout e of

Adm nistration:i.v.

Exposure tine:

Val ue:
Met hod:
Year:

Test substance:

6 hr
142 ny/ kg
other: acute toxicity

1964 GLP: no data

as prescribed by 1.1-1.4, purity: not stated.

Remar ks: KC was administrated as a single dose by the intravenous
route.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions

Fl ag: non confidenti al

01- MAR- 2001 (75)
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Dae 30-MAR-2003

5. Toxicity Substance ID: 7447-40-7

Type: LD50

Speci es/ strai n:

Rout e of

Adm ni stration:
Exposure tine:
Val ue:
Met hod:

Year:
Test substance:
Renmar ks:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001

Type:
Speci es/ strai n:
Rout e of

Admi ni stration
Exposure tine:
Val ue:
Met hod:

Year :
Test substance:
Remar ks:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001

Type:
Speci es/ strain:
Rout e of

Adm ni stration:
Exposure tine:
Val ue:
Met hod:

Year :
Test subst ance:
Remar ks:

Sour ce:
Rel i ability:
Fl ag:

nmouse/ Cobs Charl es River

i.v.

24 hr

117 mg/ kg

other: acute toxicity

1975 GLP: no data

as prescribed by 1.1-1.4, purity: not stated.
Groups of ten animals were injected 0.5 m KCl
sol ution/20 g body wei ght.

Nor sk Hydro ASA
(2) reliable with restrictions
non confidentia

(9)
LDLO
rat/ W star
i.p.
825 ng/ kg body wei ght
other: acute toxicity
1929 GLP: no data
as prescribed by 1.1-1.4, purity: chem cal grade
A M2 solution of KO was administrated to 12
animal s by nmeans of a catheter. Cinical signs of
acute poisoning in aninmals included increased
respiration and heart action, and occasionally
asphyxi al convul si ons. Sub-acute poi soni ng produced
convul sions. The ani mal s showed wi de variation in
the effects produced by KC, and survival from an
average | ethal dose took place
Nor sk Hydro ASA
(2) reliable with restrictions
non confidentia

(71)
LDLO
gui nea pig
i.p.

900 ng/ kg body wei ght

other: acute toxicity

1929 GLP: no data

as prescribed by 1.1-1.4, purity: chem cal grade.
A M2 solution of KO was adnministrated to 14
animal s by neans of a hypodermic syringe. Cinical
signs of acute poisoning in animls included

i ncreased respiration and heart action, and

occasi onal |y asphyxi al convul sions. Sub-acute

poi soni ng produced convul sions. The ani mal s showed
wi de variation in the effects produced by KC, and
survival from an average |ethal dose took place
Nor sk Hydro ASA

(2) reliable with restrictions

non confidentia
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01- MAR- 2001 (71)
Type: LDLO
Speci es/ strain: gui nea pig
Rout e of
Admi nistration:i.a., i.v., i.c.
Exposure tine:
Val ue: intraarterial: 130 ng/ kg
i ntravenous: 77 ng/ kg
intracardial: 40 ng/ kg
Met hod: other: acute toxicity
Year : 1928 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: not stated.
Remar ks: Animals were injected 5 % KO sol ution (maxi num
volume 0.6 ccm).
Sour ce: Nor sk Hydro ASA
Rel i ability: (2) reliable with restrictions
Fl ag: non confidentia
01- MAR-2001 (28)
Type: LD50
Speci es/ strain: nouse
Rout e of
Admi ni stration: i.p.
Exposure tine:
Val ue: 620 ny/ kg
Met hod: other: acute toxicity
Year : 1963 GLP: no data
Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable
Oiginal reference could not be checked
Fl ag: wi t hout flag
01- MAR- 2001 (4)
Type: LDLO
Speci es/ strain: gui nea pig
Rout e of
Admi ni stration: s.c.
Exposure tine:
Val ue: 2550 mg/ kg body wei ght
Met hod: other: acute toxicity
Year : 1935 GLP: no data
Sour ce: Nor sk Hydro ASA
Reliability: (4) not assignable
Oiginal reference could not be checked
Fl ag: wi t hout flag
01- MAR-2001 (2)

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es: humans

Resul t: A threshold concentration for irritancy of 60 %
was seen when KC in aqueous solution was in
contact with the skin of volunteers. The threshold
concentration when applied to broken skin for the
same anount of time was 5 % No grading of the
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Dae: 30-MAR-2003

5. Toxicity Substance ID: 7447-40-7
skin irritating potential was measured in this
st udy.
Met hod: Chamber scarification test
Year: 1976 GLP: no data
Test substance: no data
Remar k: A forearmtest site was criss-crossed scarified by

drawi ng a needl e over the skin with enough pressure
to cleave epiderm s without bleeding. The test
agent was applied in an al um nium chanmber sealed to
the skin once daily for 3 days.

Sour ce: Nor sk Hydro ASA

Reliability: (3) not reliable

Fl ag: non confidenti al

28- FEB- 2001 (34)

5.2.2 Eye Irritation

Speci es: rabbi t

Resul t: Instillation of 500 ng KCI produced a mld
reaction in the rabbit eye at 24 hours.

Met hod: other: eye Irritation

Year : 1976 GLP: no data

Test substance: no data

Sour ce: Nor sk Hydro ASA

Reliability: (4) not assignable
Original reference could not be checked.

Fl ag: wi t hout flag

28- FEB- 2001 (3)

5.3 Sensitization

5.4 Repeat ed Dose Toxicity

Speci es: r at Sex: mal e
Strain: F344/ Scl
Route of admn.: oral feed

Exposure period: 2 years
Frequency of

treat nment: daily
Post. obs.
peri od: none
Doses: 0.25, 1 %and 4 % KO ; 0.11, 0.45 and 1. 82 g/ kg body
wei ght / day
Control G oup: yes, concurrent no treatnent
Resul ts: NOAEL > 1.82 g/ kg body wei ght/day. The only

treatment related effects seen in rats fed about
0.11-1.82 g/ kg body wei ght/day were gastritis
(inflammation of the stomach linking), an irritant
effect. The percentages of gastritis were 18 %in
the 0.11 and 0.45 g/ kg bw day groups, and 30 % in
the 1.82 g/ kg bw day group, conpared to 6 %in the
control group. At the end of the 2 year
experinmental period, the survival rates were 64 %
in 0.25 %KC, 58 %in 1 %KC, 84 %in 4 %Kd,
and 48 % in control groups. Absolute and relative
organ wei ghts were neasured for the follow ng
organs; brain, pituitary, thynus, heart, |ung,
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5. Toxicity Substance ID: 7447-40-7
Iiver, spleen, pancreas, kidney, adrenal gl and
testis, semnal vesicle and prostate. However, no
statistically significant changes were reported in
any organs at any dose |evels.
Nephrotic | esion was predonminant in all groups,
i ncluding controls. Pathol ogi cal non-tunerous and
tunmors |l esions did not indicate any carcinogenic
effects of KCl.

Met hod: ot her: Repeated Dose Toxicity

Year : 1961 GLP: no data

Test substance:
Remar k:

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001

Speci es:
Strain:
Rout e of adm n:

Exposure peri od:

Frequency of
treat ment :
Post . obs.
peri od:
Doses:

Control G oup:
Resul t:

Met hod:

Year :
Test substance:
Remar ks:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001
Speci es:

Rout e of admi n:

Exposur e peri od:

as prescribed by 1.1-1.4, purity: commrercial grade
Groups of 50 rats (male) were exposed to KC

adm ni stered through the food

Nor sk Hydro ASA

(2) reliable with restrictions

Key study for SIDS

r at Sex: femnl e
W st ar

oral feed

105 days

daily

1 nmonth
5.25 g/ kg body wei ght per day administrated as 2.5
% aqueous sol ution of Kd

yes, concurrent no treatnment

Mean heart weight was significantly less (270+34
ng/ 100 g) and nmean ki dney wei ght was significantly
hi gher (845+112 ng/ 100 g) than that of contro
animals (respectively 324+19 and 731+31 ng/ 100 g).
Hi st ol ogi cal studies of the adrenals indicated

hypertrophy in the glomerular zone. Al changes
seen were reversible in the control animals.

ot her: Repeated Dose Toxicity

1951 GLP: no data

as prescribed by 1.1-1.4, purity: unknown

14 experinental animals and 6 control rats were
fed ad libitumon a diet (Purina |aboratory chow)
and a 2.5 % aqueous solution of KCl as the sole
source of fluid. At the end of the exposure
period, 10 animals were terninated, the remining
4 animals were supplied with tap water in place of
KC for one further nmonth. At termination of the
study, the heart and ki dneys were wei ghed. 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 |i pids.

Nor sk Hydro ASA

(2) reliable with restrictions

non- confi denti al

humans Sex: female
oral feed
4 week placebo controlled crossover study

(44)

(5)

70
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5. Toxicity

Dae 30-M AR-20083
Substance | D: 7447-40-7

Frequency of
treat nent:
Post . obs.
peri od:
Doses:

Control
Resul t:

group

Met hod:

Year :
Test substance:
Remar ks:

Sour ce:
Reliability:
Fl ag:

01- MAR-2001
Speci es:

Rout e of adm n:
Exposure peri od:
Frequency of
treat nent:
Post. obs.
peri od:
Doses:

Control
Resul ts:

group

Met hod:
Year :
Remar ks:

daily

1 nonth

80 mmol KC /day (approx. 85 ng/kg body wei ght/day)
yes, concurrent no treatnment

NOAEL > 85 ng/ kg body wei ght.

No significant changes in bl ood pressure or heart
rate. Significant increases in potassiumurinary
excretion (P<0.001) and plasma potassium | evel
(equivalent to 0.2 nmol/I; P<0.007).

ot her: Repeated Dose Toxicity
1985 GLP: no data
as prescribed by 1.1-1.4, purity: unknown

44 femal es aged 18-55 years were selected for the
study on the basis of |ower prevailing potassium
i ntake. They were randomly allocated 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 treatment periods. The treatnents were
reversed during the second 4-week period. Blood
pressure, heart rate, urinary volune, electrolytes
and creatinine, were neasured weekly during a
screening period and the two 4-weeks treatnent
peri ods.
Nor sk Hydro ASA
(2) reliable with restrictions
non- confidentia

(6)
humans Sex: female
oral feed
6 week placebo controlled crossover study
dai ly
1 nmonth
65 nmol KC /day (approx. 69 ng/kg body wei ght/day)
yes, concurrent no treatnent

NOAEL > 69 ng/ kg body wei ght/day

Significant reduction in systolic and diastolic
bl ood pressure, from 153+3.1/104+1.7 to
146+3.1/101+1. 6. Significant increase in serum
potassium (from 5143 to 112+8) and urine potassi um
(from 3.88+0.10 to 4.36+0.11). Changes in bl ood
pressure did not correlate with changes in serum
or urine electrolytes. Analysis of the 95 %
confidence intervals in this and five other
studi es suggests that KC supplenmentation | ower
bl ood pressure, but that the change is small and
wi thin the confidence levels of all six trials.

ot her:
1986 GLP: no data

32 hypertensive fenmal es aged 34-62 years were

sel ected for the study. They were randonmy

all ocated to one of two groups who took either 65
nmmol / day of KCI, or matching placebo for a 6 weeks
treatment period. The treatnments were reversed

Repeat ed Dose Toxicity
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5. Toxicity Substance ID: 7447-40-7
after the 6-week period. Blood pressure, and
urinary electrolytes (sodium and potassiunm and
creatinine, were neasured weekly during the
treatment period. Plasm sodium and potassi um and
serum al bum n, cal ci um and magnesi um wer e nmeasur ed
at 6" week only.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions

Fl ag: non- confidenti al

01- MAR-2001 (50)

5.5 CGenetic Toxicity "in Vitro'

Type: Bacterial reverse mutation assay (Sal nonella
prei ncubati on assay)

Syst em of

testing: S. typhinurium TA 100, TA 1535, TA 1537, TA 9

Concentration: 0, 100, 333, 1000, 3333, 10000 ug/plate

Cyt ot oxi ¢ Conc. :

Met abol i ¢

activation: wi th and wit hout

Resul t: negative

Met hod: ot her, Sal nonella preincubation assay (NTP nodified
standard plate i ncorporation assay)

Year : 1986 GLP: no data

Test substance: as prescribed by 1.1-1.4, purity: commercial grade

Remar k: Procedur e: Pre-incubation. Activation system S 9
fraction fromthe liver of Arochlor 254-induced
male SD rats with a NADPH generating system

No. replicates: 3 plates per dose |evel

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restriction

Fl ag: Key study for SIDS

01- MAR- 2001 (53)

Type: bacterial colorinmetric assay (SOS Chronptest)

Syst em of

testing: E. coli P37
Concentration: 1 - 100 000 nMm
Met abol i c
activation: wi t hout
Resul ts: negative
Met hod: ot her, SOS Chr onpt est
Year : 1987 GLP: no data

Test substance: as prescribed by 1.1-1.4, purity: commercial grade

Remar ks: No. replicates: 3 plates per dose |evel.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restriction

Fl ag: non- confi denti al

01- MAR- 2001 (57)

Type: manmmal i an cel |l gene nutation test

Syst em of

testing: mouse | ynphoma cell (L5178Y), TK*" heterozygote

Concentration: 0- 5000 pg/ m

Met abol i ¢
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activation:

Resul ts:

Met hod:

Year:
Test substance:
Remar ks:

Sour ce:
Reliability:
Fl ag:

01- MAR- 2001
Type:

Syst em of
testing:
Concentration:

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

Test substance:
Remar ks:

Wth Aroclor 1254 induced Fisher rat liver S9
honogenate or with noni nduced Fisher 344 rat I|iver
S9, without activation
Wth netabolic activation (Aroclor 1254 induced):
positive at 5000 ng/m . Wth netabolic activation
(noni nduced) : positive at 4000 and 5000 ng/m .
W t hout netabolic activation: negative up to 5000
ng/ m , however, higher, concentrations up to 8000
nyg/ M, appeared to be toxic and mutagenic.
OECD 476
1988 GLP: no data
as prescribed by 1.1-1.4, purity: commercial grade
Medi a: Fischer's liquid mediumfor |eucenc
cells supplenented with 10 % horse serum Positive
control was Ethyl nethanesul fonate or 3-
met hyl chol antrene and was positive under all test
conditions. Negative control was 10 % water and
solvent for the test chemi cal, and was negative
under all test conditions. Treatnment up to 5000
ng/ M was not toxic, and did not reduce the
relative total growmh bel ow 50-65 %
Nor sk Hydro ASA
(1) reliable without restriction
Key study for SIDS

(55)

mammal i an cell gene nutation test

mouse | ymphoma cell (L5178Y), TK*- heterozygote
0- 5000 pg/ m

Wth Aroclor 1254 induced nmale Fisher 344 rats S9
i ver honpgenate. W thout activation

Wth netabolic activation: In the first trial the
relative total growth decreased with increased
concentrations up to 4000 ng/m, and no

nmut ageni city was reported. The second trial vyielded
a positive nmutagenic response with a twofold
increase at 4000 mg/mmM and a 2.5 fold increase at
5000 mg/ M. The third trial yielded a
concentration-dependent increase in nutations of
about twofold at 3645 ng/m, and threefold at 4050
ng/m. Overall the test with S9 activation was
eval uated as positive.

W t hout metabolic activation: negative up to 5000
ng/mM in the first trial. In the second trial

mut ati ons was increased 2.5 fold from 1049 to 3200
ng/ M, however, the increase was not dose-rel ated.
In the third trial cytotoxicity with no

nmut ageni city was reported. Overall the results

wi t hout S9 activation were eval uated as negati ve.
OECD 476

1988 GLP: no data

as prescribed by 1.1-1.4, purity: conmercial grade
Medi a: Fischer's liquid mediumfor |eucemc cells
suppl enented with 10 % horse serum Positive
control was Ethyl nmethanesul fonate or 3-

nmet hyl chol antrene and was positive under all test
conditions. Negative control was 10 % water and
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solvent for the test chem cal, and was negative
under all test conditions.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restriction

Fl ag: Key study for SIDS

01- MAR-2001 (52)

Type: chronbsone aberration

Syst em of

testing: Chi nese Hamster Ovary cells (CHO
Concentration: 0, 70, 80, 90 nM
Met abol i ¢

activation: wi t hout

Resul ts: Cytotoxicity conc: Wthout netabolic activation: 90
mv
wi t hout nmetabolic activation: positive

Met hod: ot her

Year : 1988 GLP: no data

Test substance: as prescribed by 1.1-1.4, purity: conmmrercial grade

Remar ks: 50 cells were scored for each dose. The osnotic
pressure of the nmedia was 300, 430, 445 and 465
nOsm kg HO for 0, 70, 80 and 90 nM KCl,
respectively. The survival in %was 100, 60, 45
and 25 for 0, 70, 80 and 90 nM KCl, respectively.
After 24 hours the % aberrant cells were 4, 10, 28
and 30 for 0, 70, 80 and 90 nM KCl, respectively.
After 42 hours the %aberrant cells were 2, 6, 4
and 23 for 0, 70, 80 and 90 nM KCl, respectively.
In the OECD guidelines the recormended |imt
concentration is 10 mM and in this chronosonal
aberration test positive results were reported
around 80 mM KCl .

Sour ce: Norsk Hydro ASA

Reliability: (2) reliable with restriction

Fl ag: Key study for SIDS

01- MAR-2001 (16)

Type: mammal i an cell gene nmutation (V79 cells),
chronosone aberration tests (CHO cells), and
Unschedul ed DNA synt hesis (HeLa cells)

Syst em of

testi ng: Chi nese Hamster V79 cells (V79), Chinese hanster

Concentration:

Ovary cells (CHO, HelLa S3 cells (HelLa)
0- 300 MM

Met abol i ¢
activation: with S9 liver honpgenate, and without

Resul ts: Cytotoxicity conc:
Wth netabolic activation: 37.5 mM (V79), 150 nM
(CHO)
W t hout netabolic activation: 100 mM (V79), 75 nmM
(CHO
Genot oxi ¢ effects:
Wth nmetabolic activation: Gennutation; 3 to 7 fold
increase in the nutation frequency. The increase
was observed at toxic and nontoxic doses of KO .
Chronmosonmal aberration; at 200 nM 6.9 % of the
cells had aberrations in the presence of slight
toxicity. Unschedul ed DNA Synthesis; No increase in
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the incorporation of tritiated thym dine, rather a
reducti on was observed.

Wt hout metabolic activation: Gennutations
Increases in gene nutations were observed in a very
narrow dose range, reaching three-fold the negative
control value at 75 mM KC . Chronpsoma

aberrations; Up to 100 mM no significant increase
in chronbsonal aberrations conpared to the contro
val ues, and at 150 nM KCl, the treatnment was very
toxi c. Unschedul ed DNA synthesis; No increase in
the incorporation of tritiated thym dine, rather a
reducti on was observed.

Met hod: Ot her: Resenbling OECD 473 (CHO, OECD 476 (V79)
and CECD 482 (HelLa)

Year : 1988 GLP: no data

Test substance: as prescribed by 1.1-1.4, purity: commercial grade
99.5 %

Remar ks: No. replicates: at least 2 replicates per
experi ment .

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) reliable with restriction

Fl ag: Key study for SIDS

01- MAR-2001 (66)

5.6 Genetic Toxicity '"in Vivo
5.7 Carcinogenicity

Speci es: rat, male Sex: mal e

Strain: F344/ Sc

Route of adnmin.: oral feed

Exposure peri od: 2 years

Frequency of

treat ment : daily
Post . obs.
peri od: none

Doses: 0.25, 1 and 4 % KO, and 2 % KC + 2 % NaC, (110
450, 1820 ng/ kg body wei ght/day) admi nistrated
t hrough the food

Resul t: negative

Control G oup: yes, concurrent no treatnment

Met hod: ot her

Year : 1961 GLP: no data

Test substance: as prescribed by 1.1-1.4, purity: commrercial grade

Remar k: G oups of 50 male rats were exposed to KC
adm ni stered through the food. At the end of the 2
year experinmental period, the survival rates were
64 %in 0.25 %KC, 58 %in 1 %KCl, 84 %in 4 %
KCl, and 48 % in control groups.

Pat hol ogi cal non-tunerous and tunors |esions did
not indicate any carcinogenic effects of KC .
Anpbng non-tumerous | esions, nephrotic |esion was
predom nant in all groups. In tunmerous | esions,
testicular tunor (interstitial cell tunor)
devel oped with a high incident in all groups.
However, the incidence and type of tunor in
experimental and control groups were conparable to
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t hose of spontaneous tunors in F344/Scl rats. The
only treatment related effect was gastritis, 18 %
in the 0.25%nd 1.0% KCl group, and 30%in the 4%
KCl group conpared to 6% in the control group.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restriction

Fl ag: non- confi denti al

01- MAR-2001 (44)

5.8 Toxicity to Reproduction

Remar ks: no studi es | ocated

Sour ce: Nor sk Hydro ASA

Rel i ability: (2) wvalid with restrictions
Fl ag: non confidenti al

01- MAR-2001

5.9 Devel opnental Toxicity/ Teratogenicity

Type: Devel opnental toxicity study

Speci es: m ce Sex: female
Strain: virgin adult al bino CD-I outbred

Route of admin.: oral intubation

Exposure Period: ten days (day 6 to 15 of gestation)
Frequency of

treat nent: single daily administration by oral intubation
Premati ng Exposure Period
mal e: none
femal e: none
Duration of test: sacrifice on the 17t" day
Doses: 2.35, 10.9, 50.6, 235.0 ng/kg body wei ght
Control Group: yes
NOAEL Parent al : > 235 ny/ kg
NOAEL F1 Offspr.: > 235 ng/ kg
Met hod: ot her
Year: 1975 GLP: no data
Test substance: as prescribed by 1.1-1.4, purity: not stated. Vehicle was
wat er .
Remar k: G oups of 21-24 experinmental animls were used.

Female mce were mated with young adult male nice,
and observation of vagi nal sperm plug was consi dered
day O of gestation. Body weights were recorded on
days 0, 6, 11, 15 and 17 of gestation. The dans
were subjected to Caesarean section on gestation
day 17. Post exposure observation period: 2 days.
The urogenital tract of each dam was exam ned in
detail for anatomical nornality.

The adm nistration of up to 235 ng/ kg body wei ght
of KCI to pregnant mice for 10 consecutive days had
no effect 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.
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General parental/maternal toxicity:
No effects seen in survival, total nunber of corpora
lutea, inplant sites, resorptions, soft tissue
observations (urogenital tract), or live offspring.
Toxicity to offspring:
No effects seen in survival, sex ratio, average
of fspring wei ght, external congenital abnornalities,
soft tissue defects (cleft palate), or skeletal
defects (sternebrae, ribs, vertebrae, skull and
extremties).
No further information was included in the study
report.
Sour ce: Nor sk Hydro ASA
Rel i ability: (2) reliable with restrictions
Fl ag: Key study for SIDS
01- MAR-2001 (31)
Type: Devel opnental toxicity study
Speci es: rat Sex: femal e
Strain: Virgin adult W star

Rout e of admin.:

Exposure Peri od:

Frequency of
treat ment:

oral intubation
ten days (day 6 to 15 of gestation)

single daily adm nistration by oral intubation

Premati ng Exposure Period

mal e:

f emal e:
Dur ati on of test:
Doses:
Control Group:
NOAEL Par ent al :

NOAEL F1 Offspr.:
Met hod:

Year:
Test substance:

Remar k:

none
none

sacrifice on the 20" day

3.1, 14.4, 66.8, 310.0 ng/ kg body wei ght
yes

> 310 ng/ kg

> 310 ng/ kg
ot her
1975 GLP: no data

as prescribed by 1.1-1.4, purity: not stated. Vehicle was

wat er .

G oups of 21-24 experinmental animals were used.
Female rats were mated with young adult male rats,
and observation of vaginal plug was considered day O
of gestation. Body weights were recorded on days O,
6, 11, 15 and 20 of gestation. The danms were

subj ected to Caesarean section on gestation day 20.
Post exposure observation period: 5 days. The
urogenital tract of each dam was exam ned in detail
for anatonmical normality.

The administration of up to 310 ng/ kg body wei ght of
KCl 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 nunber of corpora
lutea, inplant sites, resorptions, soft tissue
observations (urogenital tract), or live offspring.

UNEP PUBLICATIONS

77



OECD SIDS

POTASSIUM CHLORIDE

Dae: 30-MAR-2003

5. Toxicity Substance ID: 7447-40-7
Toxicity to offspring
No effects seen in survival, sex ratio, average
of fspring wei ght, external congenital abnornalities,
soft tissue defects (cleft palate), or skeleta
defects (sternebrae, ribs, vertebrae, skull and
extremties).

No further information was included in the study
report.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions

Fl ag: Key study for SIDS

01- MAR-2001 (31)

5.10 O her Rel evant Infornmation

Speci es: humans

Type: reported case on acute oral toxicity (LDLO)

Remar ks: A 2 nonth-old 4.8 kg boy died 2 days after
accidentally being fed 1,500 ng KCI (approx. 938
ng/ kg body wei ght/2 days).

Sour ce: Nor sk Hydro ASA

Reliability: (1) reliable without restrictions

Fl ag: non confidentia

01- MAR-2001 (80)

Speci es: humans

Type: reported case on acute oral toxicity (LDLO)

Remar ks: A 46 year-old wonen died after ingesting 35 g KC
in the formof slowrelease KO tablets

Sour ce: Nor sk Hydro ASA

Reli ability: (1) reliable without restrictions

Fl ag: non confidentia

01- MAR-2001 (64)

Type: Gastric irritating effects in humans.

Resul t s: In a group of 25 volunteers receiving 80 nEq (about
90 ng/ kg body weight), in either a liquid or mcro-
encapsul ated formul ati on, one case of flatul ence
and two cases of mld stomach ache were the only
adverse effects reported.

Remar ks: No gastro-intestinal exami nations were carried out.

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions

Fl ag: non confidentia

01- MAR-2001 (10)

Type: Gastric irritating effects in hunans.

Resul ts: KCl administrated orally to groups of 48 to 110
volunteers in doses ranging from about 31-124 ng/kg
body weight/day in either a wax or mcro-encapsul ed
fornmul ation for 7 days produced irritant effects in
the stomach or small intestine.

Remar ks: More severe effects, inflanmatory | esions and
gastric ulcers were seen particularly in volunteers
receiving the wax fornulations. 60 to 70 % of the
vol unteers treated with the wax-matri x KC
devel oped sonme type of gastric |lesions. The |esions
were graded fromO (no nucosal damage) to 5 (severe
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nucosal damege. The nean score for the contro
group was 0.267, and for the group receiving wax-
matrix KCl 2.267
Sour ce: Nor sk Hydro ASA
Reliability: (2) reliable with restrictions
Fl ag: non confidentia
01- MAR-2001 (42) (51)(59)(63)
Type: Bi ol ogi cal effects
Renmar k: K determines in large part the osmolality of the
body fluids (see item4.7). Potassium and chloride
is also inmportant in the regul ation of the acid-
base bal ance of the body. Potassiumis the
principal base in tissues and blood cells, and C
mai nt ai ns el ectrochem cal neutrality by anion
exchange with bicarbonate (the chloride shift) in
the CO, transport in the blood red cells
Bot h potassium and chloride are inportant in
transm ssion of nerve inpulses to the nuscle
fibers. Potassiumis a choline esterase
ant agoni st and affects the contractility of the
nuscl e.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
Fl ag: non confidentia
01- MAR- 20 (30) (32) (35) (45)
Type: Bi ot ransformati on and kinetics
Remark: Potassiumis readily and rapidly absorbed by

passive diffusion in the high-conductance
menbrane of the upper intestine. There is sonme
secretion of potassiuminto the intestinal |unmen.
In the ileumand the colon, chloride is actively
reabsorbed in exchange for bicarbonate. The
concentration of potassiumin the ileumis about
20 nmeq per liter, and in the colon the
concentration is 40-50 meq per liter. About 90 %
of the ingested dose of potassiumis absorbed.

Potassiumis distributed to all tissues where it
is the principal intracellular cation. Cellular
upt ake of potassiumis regulated by insulin,

aci d-base status, al dosterone, and adrenergic
activity.

The majority of ingested potassiumis excreted in
the urine via glonelural filtration. Much of the
filtered potassiumis renmoved fromthe tubul ar
fluids by active reabsorption. The distal tubules
are able to secrete as well as reabsorb potassium
so they are able to produce a net secretion of
potassiumto achi eve honeostatis in the face of a
pot assi um | oad due to abnormelly high | evels of

i ngest ed potassi um

About 15 % of the total anmpunt of potassium
excreted is found in feces. Traces are excreted
in sweat and tears. C |eaves the tubular |unmen by
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secondary active transport of sodium and al so
passi ve di ffusion.

Excretion and retention of potassiumis regul ated
by the main adrenal cortical hornmones, although
the pituary also influences electrolyte bal ance
in the body. Adrenal m neral ocorticoids such as

al dost erone increase tubul ar reabsorption of
sodiumin association with secretion of potassium
and H, and al so reabsorption with chloride.

Chl ori de reabsorption is increased when

bi carbonate reabsorption is decreased, and vice
ver sa.

Nor mal honeostatic mechani sms controlling the
serum potassium | evel s all ow a wi de range of
dietary intake. The renal excretory mechanismis
designed for efficient renpval of excess K
rather for its conservation during deficiency.
Even with no intake of K, nman |oses a m ni num of
585- 1170 ng K per day. However, the distribution
of potassium between the intracellular and the
extracellular fluids can markedly affect the
serum potassium | evel without a change in tota
body potassi um

In the parietal cells in the gastric nucosa, H*
and O - are transported actively across the apical
menbrane into the |umen of the stomach. This
secretion of HCO is regulated by the hornone
gastrin in response to intragastric protein and
stomach di stention.

Sour ce: Nor sk Hydro ASA

Rel i ability: (1) reliable without restrictions

Fl ag: non confidentia

01- MAR-2001 (30)(32)(35)(45)(65)(74)
Type: Ther apeuti c uses

Remar k: Di arrhea, emsis, diuresis, starvation, prolonged

saline infusion, renal filaure, or dietary
deficiency, may lead to K deficiency. Hypokal em a
is characterized by nmuscle weakness, cardiac
arrythm a, paralysis, bone fragility, sterility,
adrenal hypertrophy, decreased growth rate, |oss
of wei ght and deat h.

Pot assium chloride is of value for the relief of
sympt ons of hypokalienic periodic paralysis, and
the synptons of Meniere' s disease. Daily intake of
pot assi um decreases the risk of stroke-associ ated
nortality

Usual therapeutic doses for oral solution-adults
are 1.5-3 g/day to prevent depletion, and 3-7.5
g/ day for replacenent. Doses given by intravenous
i nfusion (adults) is not to exceed a total dose
of 200-400 nEq/day, depending on plasma potassium

| evel s.
Sour ce: Nor sk Hydro ASA
Reliability: (1) reliable without restrictions
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Fl ag: non confidentia
01- MAR-2001 (15) (36)

5.11 Experience with Human Exposure

Type: Work place exposure — potash m ning

Met hod: Ei ght conpanies fromthe potash and mlling
i ndustry | ocated near Carl sbad/ USA cooperated in
the investigation. Job classification was
assessed as to whether it involved surface or
underground activity, or both, and the nen were
divided into two categories after excluding nmen
with | ess than one year experience in the potash
i ndustry or with nore than one year in both
surface and underground work (1058 nen); 1) nen
with one year or nore of underground potash work
and |l ess than one year of surface potash work
bet ween 1940-1967 (2743 men), and 2) men who had
one year or nore of surface potash work, and |ess
t han one year underground potash work between
1940- 1967 (1143 nen).

Conpari son was made between the observed risk of
dyi ng anong the study cohort, with that expected
according to age, sex, race, calendar time, and
cause specific nortality rates for the genera
popul ati on of the United States.

Resul ts: The field studies conducted failed to disclose
any evidence of predisposition of underground
m ners to any of the diseases eval uated
i ncludi ng lung cancer. Secondly, the study
concluded there is no reason to believe that the
under ground environment increases respiratory
di seases when pneunoconi osi s produci ng dust or
radon decay products are absent or present in
only mnute amounts

Exposure to dust, i.e. sodium and potassium
salts, commonly encountered in the potash

i ndustry did not influence nortality due to heart
di sease or cerebrovascul ar accidents. A deficit
of death from cancers other than respiratory
among the surface workers could not be explained

Sour ce: Nor sk Hydro ASA

Reliability: (2) reliable with restrictions

Fl ag: non confidentia

28- FEB- 2001 (78)
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