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OECD SIDS PENTAERYTHRITOL

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 115-77-5
Chemical Name Pentaerythritol
Structural formula HO
HO OH
HO

CONCLUSIONSAND RECOMMENDATIONS

Environment

Although the chemical is not readily biodegradable, toxicity to aguatic organisms is very low.
PEC/PNEC ratio is less than 1 based on the local exposure scenario in the Sponsor country.
Therefore, it is currently considered of low potential risk and low priority for further work.

Human health

The chemical caused only soft faeces and diarrhoeain a repeated dose study. The chemical is not
considered as an irritant to skin and eyes. Within the Sponsor country exposure is well controlled
in a closed system. Estimated daily intake via indirect exposures is considered to be low. As
margin of safety for indirect exposure is more than 500,000, it is currently considered of low
potential risk and low priority for further work.

SHORT SUMMARY WHICH SUPPORTS THE REASONSFOR THE CONCLUSIONS
AND RECOMMENDATIONS

Pentaerythritol is a stable solid and the production volume was ca. 25,000 tonnes/year in 1996 and
1997 in Japan. The chemical is used as intermediate for Alkyd resin, Rosin ester, Explosive and
Lubricants. No consumer use is reported. The chemical is classified as ‘Biodegradable’. The
bioconcentration factor ranged from 0.3 — 2.1.

The potential environmental distribution of pentaerythritol obtained from a generic fugacity model
(Mackey level 111) showed the chemica will be distributed mainly to water and soil. Predicted
environmental concentration (PECioca) Of the chemical was estimated as 4.3 x 10° mg/l and 5.1 x
10° mg/l from Japanese local exposure scenario.

The main route of occupational exposure is inhaation with limited workers during bag filling
operation. The average concentration in the atmosphere was measured at production sites as 8.5
mg/m® (range 0.35-20.3 mg/m®) and the daily intake as the worst case was estimated as 1.2
mg/kg/day. Thereis no available information on the consumer use. For indirect exposure via the
environment, the daily intakes through drinking water and fish are estimated as 1.43 x 10* mg/day
and 1.35 x 10”° mg/kg/day, respectively, based on PECjocy Of 4.30 x 10° mg/l.

Predicted No Effect Concentration (PNEC) of the chemical was determined using a Daphnia
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OECD SIDS PENTAERYTHRITOL

magna 48 h immobility data (600 mg/l). The assessment factor of 1000 used to an acute toxicity
data to determine PNEC, according to the OECD Provisional Guidance for Initial Assessment of
Aquatic Effects, because only one acute toxicity data is available among algae, cladocera and
fishes. Thus, PNEC of the chemical is determined as 0.6 mg/I, tentatively. Thus, PEC / PNEC is
0.0072. Effects of the chemical on aquatic ecosystems are of low concern at present.

Pentaerythritol was not mutagenic in bacterial and chromosomal aberration tests in vitro. The
chemical is not considered as an irritant to the skin and the eyes, nor as a sensitizer. In a combined
repeat dose and reproductive/developmental toxicity screening test, both male and female rats
showed only soft faeces and diarrhoea. The chemical did not show any toxicity to parents and
offsprings. The no observed effect levels were 100 mg/kg/day for repeated dose toxicity and 1000
mg/kg/day for reproductive/developmental toxicity.

For human health, the risk for workers is expected to be low because the margin of safety is 83.3 as
the worst case. The risks for consumer and the general population through indirect exposure are
also assumed to be low because a margin of safety through drinking water or fish is calculated to
be 6.98 x 10° or 7.38 x 10° Therefore, it is currently considered of low potential risk and low
priority for further work.

IF FURTHER WORK IS RECOMMENDED, SUMMARISE ITS NATURE
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OECD SIDS PENTAERYTHRITOL

Environmental Concentration (PECioca) is calculated to be 5.1 x 10”° mg/L, employing the following
calculation model and dilution factor of 660 (See Appendix 1).

Amount of release (5 x 10° mgly)
Volume of effluent (1.5 x 10'° L/y) x Dilution Factor (660)

3.2 Effects on the Environments
3.2.1  Effects on aquatic organisms

Acute and chronic toxicity data of pentaerythritol to aquatic organisms are summarized below
(Table 2). Toxicity of this chemical to aquatic organisms is very low, because all the toxicity data
are higher than 100 mg/l. Predicted No Effect Concentration (PNEC) of this chemical was
determined using a Daphnia magna 48 h immobility data (600 mg/l) found in a reference (Table 2).
The assessment factor of 1000 is used to an acute toxicity data to determine PNEC, according to the
OECD Provisional Guidance for Initial Assessment of Aquatic Effects (EXCH/MANUAL/96-4-
5.DOC/May 1996), because only one acute toxicity data is available among algae, cladocera and
fishes.

From acute toxicity data: PNEC = 600/ 1000 = 0.6 mg/I
Thus, PNEC of pentaerythritol is determined as 0.6 mg/I, tentatively.

Table 1
Acute and chronic toxicity data of pentaerythritol to aquaticorganisms
at different trophic levels. The data (ref. 1) ) by the Environmental
Agency of Japan were tested based on OECD Test Guide Lines.

Species Endpoint Conc. (mg/l) Remarks
Selenastrum capricornutum (algae) | Gro 72 h EC50 >1000 a, 3)
do. 72 h NOEC > 1000 c, 3)
Daphnia magna (Water flea) Imm 24 h EC50 >1000 a,3)
Rep 21 d NOEC >1000 c, 3)
Imm 48 h EC50 600 a,4), A
Mor 48 h LC50 33600 a, 5)
Oryzias latipes (fish, Medaka) Mor 24 h LC50 >100 a, 3)
Mor 48 h LC50 > 100 a, 3)
Mor 72 h LC50 > 100 a,3)
Mor 96 h LC50 > 100 a, 3)

Notes: Gro; growth, Mor; mortality, Rep; reproduction,
No. 3- 5), Reference number, A), C); selected as the lowest value respectively among the acute or
chronic toxicity data of algae, cladocera (water flea) and fishes to determine PNEC of
pentaerythritol.
3.2.2  Terrestrial effects

No data available.

3.2.3  Other effects
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No data available.
3.3 Initial Assessment for the Environment

PNEC of this chemical is calculated as 0.6 mg/l, tentatively.

The highest PEC from Japanese local exposure scenario (manufacturer A) is 4.3 x 10° mgl/l.
Thus, PECiocat / PNEC = 4.3 x 10/ 0.6 = 0.0072 <1

Effects of this chemical on aquatic ecosystems is at low concern at present.

It is currently considered of low potential risk for environments and low priority for further work.
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4, HUMAN HEALTH
4.1 Human Exposure
4.1.1 Occupational exposure

Pentaerythritol is produced in closed systems. Occupational exposure in production sites is expected
in bag filling operation. The major route of exposure is considered to be inhalation. The bag filling
operation was done for 8 hours per day using automatic filling machine with local exhaust
ventilation. The workers wear goggles, protective gloves, and dust masks. The atmosphere
concentrations at bag filling operation area were measured at a production facility, using light
scattering dust monitor. The average daily intake without protection equipment such as mask was
calculated as 1.2 mg/kg/day from the average atmosphere concentration of 8.5 mg/m* (maximum
value; 20.3 mg/m® and minimum value; 0.35 mg/m®), body weight of 70 kg and respiratory volume
of 1.25 m*/hour.
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