Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

IDENTIFICATION OF THE SUBSTANCE/MIXTURE AND OF THE COMPANY/UNDERTAKING

Identification of the substance or mixture

Substance name: Ammonia, anhydrous >99.7%
Chemical name and formula: NH;

CAS number: 7664-41-7

EC number: 231-635-3

Molecular Weight: 17 g/mol

Relevant identified uses of the substance or mixture and uses advised against

Identified uses:

Manufacture of Ammonia

Distribution & Formulation

Intermediate use in the Chemical Industry

Industrial end use — use as a processing aid/non processing aid/auxiliary agent
Professional end use — wide dispersive end use

Industrial use: intermediate, in formulation of mixtures, distribution, as developing agent in
photochemical processes, refrigerant systems, Insulation products, Inks and toners, Coatings,
thinners, paint removers, Processing aid in chemicals industry, Use as an extraction agent

Treatment of gas (NOx and SOx reduction), Processing aid in nutrition, Use as neutralizing agent
Textile dyes, Treatment of water, Use as washing and cleaning products, Treatment of textiles
Treatment of pulp and paper, Treatment of leather, Treatment of wood, Treatment of metal surfaces
Treatment of rubber/latex, Manufacture of semiconductors/electronics, Adhesives, sealants,
Polymer preparations, Air care products, Preservatives

Professional uses: distribution, laboratory chemical, refrigerant in cooling systems, water treatment
chemical, fertilizers, coatings, paint thinners, photochemical, cleaning product, leather or surface

treatment product.

Common technical functions: Intermediate use, processing aid

Uses advises against: Manufacturing of synthetic drugs
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Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

Short title of exposure scenario 1

Manufacturing of anhydrous ammonia

2. Description of activities and processes covered in the exposure scenario

Sector of use (SU)

SU3, SU4, SUS, SU9

Product category (PC)

Process category (PROC)

PROC 1: Use in closed process, no likelihood of exposure.
PROC 2: Use in closed, continuous process with occasional controlled exposure.

PROC 8a: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers
at non-dedicated facilities.

PROC 8b: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers
at dedicated facilities.

Article category (AC)

Not applicable

Environmental release
category (ERC)

ERC 1 Manufacture of substances

3. Operational conditions

3. 1 Operational conditions related with frequency and quantities of use

Duration of exposure at
workplace:

8 hours/day

Frequency of exposure at
workplace:

220 days/year for each worker

Frequency & duration of use
environmental exposure

330 days/year

3.2 Operational conditions

related with substance/ product

Physical state

(Liguefied) Gas

3.3 Other relevant operational conditions

Based on the information retrieved, the maximum duration considered for this exposure scenario is a working shift of above 4h/day.

4. Risk Management Measures

4.1 RMMs related to workers

Organisational measures

Workers in the identified risky process/areas should be trained a) to avoid to work without
protection and b) to understand the toxic properties and c) to follow the safer procedures
instructed by the employer

The employer has also to ascertain that the required PPE is available and used according to
instructions.

Technical measures

e Indoor use: Local exhaust ventilation

e  Storage in closed container

®  Usein contained systems

*  Alltechnological devices have a proper quality certification and are regularly controlled

and maintained to avoid the uncontrolled discharge of ammonia.

Respiratory protection

In case of possible exposure: Respiratory protection (self-contained breathing apparatus)

Hand protection

Hand protection is required: use impervious chemical resistant protective gloves. If contact with
the liquid is possible, insulated gloves suitable for low temperatures should be worn.
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Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

Eye protection Wearing of eye/face protection is required. Full face mask.

Skin and body protection Level A clothing (full encapsulating suit with self contained breathing apparatus) is used when
handling large liquid spills or vapour clouds. Impervious clothing and rubber gloves are used for
small spills and normal loading and unloading operations.

Hygiene measures Keep away from foodstuffs, drinks and tobacco. Wash hands before breaks and at end of work.
Keep work clothes separate.

General Where good natural ventilation is found to be inadequate, mechanical (general) ventilation or
local exhaust ventilation (LEV) is provided. Personal protective clothing (e.g. face/eye/ear
protection, helmet, gloves, boots and protective overall) is worn when any potential contact
may arise.

4.2 RMMs related to the environment

Organisational measures Procedural and/or control technologies are required to minimize emissions and the resulting
exposure during cleaning and maintenance procedures.

Abatement measures related with Ammonia wastewater should be reused or discharged to the industrial wastewater system.
wastewater Wastewater should be emitted to the Sewage Treatment plant.

Abatement measures waste air and Air: Scrubber. Solid waste: not applicable.
solid waste

4.3 Waste related measures

Type of waste Liquid waste.

Disposal technique When spilled, dilute with large quantities of water. Dispose in a safe way. The residue of the
containers or the used container itself should be disposed in accordance with local
requirements.

Fraction released to environment Losses to surface water should be prevented by treatment in a waste water treatment plant
during waste treatment where denitrification takes place resulting in the release of nitrogen gas. Sludge form the waste
water treatment plant should be recycled, incinerated or sent to landfill.

5. Prediction of exposure resulting from the conditions described above and the substance properties.

5.1. Human exposure

The following RCR were obtained using ECETOC TRA and the relevant DNEL's

Quantitative risk characterisation of dermal exposures to anhydrous ammonia for industrial workers

PROC Exposure assumptions Exposure concentrations Acute / long term systemic
code (EC) mg/kg bw/d effects
DNEL = 6.8 mg/kg bw/d
Risk characterisation ratio
o < c 2 T 2 RO
g 83 § 3 283 | §5 $€2
o =4 5 ® S &5 S @ £ Xsg
= 52 5 88 ) 878
S s 3 o = 3 g s
s - S - 2 8
=] =]
PROC 1 1-4 hrs or Qutdoors /Indoors without LEV 0.34 0.03 0.05 0.01
>4 hrs
PROC 2 1-4 hrs or | Outdoors /Indoors without LEV 137 0.14 0.20 0.02
>4 hrs
Indoors with LEV 0.14 0.01 0.02 <0.01
PROC 8a 1-4 hrs or | Outdoors / Indoors without LEV 13.71 1.37 2.02 0.20
>4 hrs
Indoors with LEV 0.14 0.01 0.02 <0.01
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Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

PROC 8b 1-4 hrs or | Outdoors / Indoors without LEV 6.86 0.69 1.01 0.10
>4 hrs
Indoors with LEV 0.69 0.07 0.10 0.01
Quantitative risk characterisation of inhalation exposure concentrations of anhydrous ammonia for workers
PROC Exposure assumptions Exposure Acute /long- Acute-local Long-term
code concentrations term systemic effects local effects
(EC) mg/ m? effects
ONEL = 47.5 DNEL = 36 DNEL = 14
mg/m mg/m® mg/m’
RCR RCR RCR
: s | 23| % |23|% 13| % |13
g Ze 3 |5: | % |5:| % g8 | 3 |
o m = m [=2NT.] m = m =\
3 g g =x S¢g § = S ¥
3
PROC 1 1-4 hrs Outdoors 0.00 NA <0.001 NA <0.01 NA <0.01 NA
or >4 -
hrs Indoors without LEV 0.01 NA <0.001 NA <0.01 NA <0.01 NA
PROC 2 >4hrs Outdoors 24,79 1.24 0.52 0.03 0.69 0.03 1.77 0.09
Indoors without LEV 35.42 1.77 0.74 0.04 0.98 0.05 2.53 0.13
1-4 hrs Qutdoors 14.88 0.74 0.31 0.02 0.41 0.02 1.06 0.05
Indoors without LEV 22.25 1.06 0.47 0.02 0.59 0.03 1.52 0.08
Indoors with LEV 2.13 0.11 0.04 0.00 0.06 <0.01 0.15 0.01
PROC | >4hrs | Outdoors 123.96 | 6.20 260 | 013|344 | 017 885 | 0.44
fa Indoors without LEV. | 177,08 | 8.85 372 | 019|492 |o025 |1265 | 063
Indoors with LEV 17.71 | 0.89 037 | 002|049 |002 |126 |o006
1-4 hrs | Outdoors 7438 | 3.72 156 | 008|207 |010 |531 |o027
Indoors without LEV | 106,25 | 5,31 223 | o011]295 |015 |759 |o038
Indoors with LEV 10.63 | 0.53 022 | 001|030 |00l |076 |o004
8b i
Indoors without LEV 106.25 | 5.31 223 | 011|295 0.15 759 0.38
Indoors with LEV 3.19 0.16 0.07 0.00 0.09 <0.01 0.23 0.01
1-4 hrs | Outdoors 44,63 2.23
0.94 0.05 1.24 0.06 3.19 0.16
Indoors without LEV 63.75 3.19 1.34 0.07 | 177 0.09 4.55 0.23
Indoors with LEV 1.91 0.10 0.04 0.00 0.05 <0.01 0.14 0.01

AAS®

Annexg p.4 sl L Product number10249



Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

5.2. Environmental exposure

The following PEC values were calculated using EUSES 2.1

PEC Values
PEC in sewage effluent 0 (due to complete removal)

PEC in aquatic compartment (mg/L):

Freshwater 3.48x 10°

Marine Water | 7.61x 10™

PECin sediments (mg/kg):
Freshwater sediments 3.76x 10°

Marine water sediments | 8.24 x 10°*

PEC in soil and groundwater: Upon contact with soil, ammonia will be rapidly
converted by a variety of bacteria, actinomycetes and
fungi to ammonium (NH,") by the process of
ammonification or mineralization.

Ammonium is then rapidly converted to nitrate. Nitrate
is subsequently taken up and utilised by plants or
returned to the atmosphere following denitrification;
the metabolic reduction of nitrate into nitrogen or
nitrous oxide (N,0) gas.The most likely fate of
ammonium ions in soils is conversion to nitrates by
nitrification. Therefore accumulation of concentrations
of ammonia in soil and groundwater will not be

expected.
PECin air: annual average (mg/m3} 36.1
The following RCR values were obtained:
Compartments PEC PNEC PEC/PNEC Discussion
3.48 x 10° 0.0011 mg/l 0.121 Conversion from Total
mg/L (Total (Free Ammonia to Free Ammonia
Ammonia) Ammonia) based on a fraction of 3.82%
Freshwater 1.33x 10" given for pH 8 and 25C.
(Tier2) mg/L (Ref data tabulated in EPA
(Free document EPA-600/3-79-
Ammonia) 091)
8.24 x 10™ 0.0011 mg/I 0.029 Conversion from Total
mg/L (Total (Free Ammeonia to Free Ammonia
. Ammonia) Ammonia) based on a fraction of 3.82%
M?r\ne water 3.15 x 10° given for pH 8 and 25C.
(Tier2) mg/L (Ref data tabulated in EPA
(Free document EPA-600/3-79-
Ammonia) 091)

AAS®

Annex¢ p.5 sl L Product number10249



Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

6. Guidance to DU to evaluate whether he works inside the boundaries set by the ES

Environmental releases:

In order to work within the boundaries of the ES the following conditions should be met:

e Local emission to air less than 40 mg/m®

¢  When the on-site WWTP is used the WWTP sludge should not be spread to soil

e  Emissions from the waste-water stream should be completely removed

¢ Residues may be sent to external waste treatment, on-site effluent treatment or recycled back into the manufacturing
process.

¢  Measured emissions should be ensured to lead to concentrations in the environment which are less than the relevant PNEC

Worker exposure:
In order to work within the boundaries of the ES the following conditions should be met:

e LEVshould be in place in indoor facilities at times when natural ventilation is not sufficient.

¢ Where the potential for dermal exposure exists, gloves with a minimum efficiency of 90% and RPE with 95% efficiency
should be worn.

e  Health monitoring should be conducted regularly to ascertain the potential levels of exposure.

e Personal protective clothing (e.g. face/eye protection, helmet, gloves, boots and protective overalls) should be worn when
any potential contact may arise.

+  All technological devices should have a proper quality certification, and are regularly controlled and maintained to avoid
the uncontrolled discharge of ammonia.

¢ Workers should be fully trained.

¢ Any measured worker exposure levels should be confirmed to be below the relevant DNEL as presented in section 5 above.

AAS®
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Annex tothe extended Safety Data Sheet (eSDS)

ammonia, liquefied, under pressure

Short title of exposure scenario 2

Distribution and Formulation of Ammonia

2. Description of activities and processes covered in the exposure scenario

Sector of use (SU)

SU1, SU10, sU24

Product category (PC)

Process category (PROC)

PROC 1: Use in closed process, no likelihood of exposure.

PROC 2: Use in closed, continuous process with occasional controlled exposure.
PROCO03: Use in closed batch processes

PROCO4: Use in batch and other processes where the potential for exposure occurs
PROCO5: Mixing and blending

PROCO8a: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers
at non-dedicated facilities.

PROCO8b: Transfer of substance or preparation (charging/discharging) from/to vessels/large
containers at dedicated facilities.

PROCO9: Transfer of formulations to small containers.
PROC15: Laboratory use

Article category (AC)

Not applicable

Environmental release
category (ERC)

ERC2: Formulation of preparations

3. Operational conditions

3. 1 Operational conditions

related with frequency and quantities of use

Duration of exposure at
workplace:

8 hours/day

Frequency of exposure at
workplace:

220 days/year for each worker

Frequency & duration of use
environmental exposure

330 days/year

3.2 Operational conditions related with substance/ product

Physical state

(Liquefied) Gas

3.3 Other relevant operational conditions

Based on the information retrieved, the maximum duration considered for this exposure scenario is a working shift of above 4h/day.

4. Risk Management Measures

4.1 RMMs related to workers

Organisational measures

Workers in the identified risky process/areas should be trained a) to avoid to work without
protection and b) to understand the toxic properties and c) to follow the safer procedures
instructed by the employer

The employer has also to ascertain that the required PPE is available and used according to
instructions.

Technical measures

. Indoor use: Local exhaust ventilation

e  Storage in closed container

Use in contained systems
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