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Comments on the CLH report related to the proposal of harmonized 

classification and labelling for Nitric acid submitted by BAuA, Federal 

republic of Germany, in March 2017  

 

 

You will find below the UNIFA comments, for the public consultation opened by ECHA about nitric 

acid. UNIFA is the French association of fertilizers industry and gathering within its members 

manufacturers, formulators and downstream users of nitric acid solution. 

 

UNIFA welcomes the CLH report and supports the BAuA proposal to have several levels 

(expressed as categories) of acute toxicity by inhalation with several entries in the annexe VI of 

CLP regulation, depending on the concentration of nitric acid in solution. We agree with this 

distinction showing that nitric acid solution has a non linear behaviour depending on its 

concentration. 

 
UNIFA fully supports the Fertilizers Europe comments describing with scientific data the non-

linear relationship between the concentration of nitric acid in solution and its concentration in the 

vapor phase (see the annex of this document) on one hand, and the direct correlation between 

the vapor pressure of nitric acid and the acute toxicity by inhalation (BASF study, 2015) on the 

other hand. 

 

As described in the Fertilizers Europe document attached, the non-linearity of nitric acid vapor 

pressure, and more particularly below 70%, underlines that the linearity of the CLP additivity 

formulae for the acute toxicity hazard by inhalation is not relevant in the case of nitric acid 

(substance with an azeotrope at 68%). 

 

 



 

UNION DES INDUSTRIES DE LA FERTILISATION 

14 rue de la République - 92800 Puteaux • ADRESSE POSTALE. Le Diamant A - 92909 La Défense cedex 
Tél. : 01 46 53 10 30 • Fax : 01 46 53 10 35 • E-mail : contact@unifa.fr • Site : www.unifa.fr 
Syndicat professionnel n° 92/1307 régi par le livre 4 du code du travail • N° SIRET 775688476 00198 • TVA : FR 35 775 688 476 

Taking into account the Fertilizers Europe demonstration based on vapor pressure and toxicity, 

two other additionnal entries should be considered for the acute toxicity by inhalation of nitric 

acid solution : 

- Acute toxicity categorie 4 when vapor pressure is below 0.8mmg Hg at 20°C (determined p.8 

of the annex), thus according to the following graph, the suggested concentration threshold is 

closed to 58-60% 

- Non classified for acute toxicity when vapor pressure is below 0.4mmg Hg at 20°C 

(determined p.8 of the annex), thus according to the following graph, the suggested 

concentration threshold is closed to 53-55%  

 

  

Reference : Perry’s chemicals engineers Handbook – R.H. Perry, D.W. Green, 2-84, Physical and 

chemical data, Table 2-16: Partial pressure of HNO3 and H2O over aqueous solutions of HNO3. 

 

UNIFA is concerned by the issue on the thresholds between the different categories of acute 

toxicity by inhalation. Indeed, without taking account all the physical properties of nitric acid 

solution, the combinaison of this harmonised classification and the legislation on storage will 

create an important impact for the whole supply chain in France. 
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Annex :  

 

Fertilizers Europe 

 

 

 

Comments to the CLP report regarding the 

Proposal for Harmonized Classification and 

Labelling of Nitric Acid 

 

CLP report submitted by BAuA, Dortmund, Federal Republic of 

Germany, March 2017 

 

 

Comments given by Fertilizers Europe in the 

course of the Public Consultation opened by 

ECHA 
 

 
06.06.2017 
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Executive Summary 

 

Fertilizers Europe welcomes the CLP report and the proposal on the 

harmonized classification of nitric acid. The proposal recognizes the need 

for classifications to be based on the relevant concentrations of the nitric 

acid. 

Fertilizers Europe submits supporting physico-chemical data characterizing 

nitric acid and its solutions in water. 

In particular, data is given describing the non-linear relationship between 

the concentration of nitric acid in solution and its concentration in the 

corresponding vapor phase. The relevance of this non-linear behavior for 

the classification based on inhalation toxicity, as measured in the vapor 

phase, is given. Nitric acid shows a large negative deviation from the ideal 

(linear) correlation, meaning that at rather high concentrations in solution 

only a low concentration in the corresponding vapors is found. This is well 

visualized in a diagram: 
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An azeotrope (a constant boiling mixture) is formed by nitric acid and 

water at a concentration of just above 68 %, attesting to the non-linear 

behavior of nitric acid. 

These non-linear physico-chemical data underline that for nitric acid, 

applying additivity formulae, based on a linear correlation between the 

concentration in the solution and the inhalation dose in the vapor phase 

(and derived toxicity classification) is not justified. 

 

The ATE inhalation threshold of 2,1 mg/L/4h, suggested in the proposal 

for mixtures containing nitric acid ≤ 70 % is not correct; calculations and 

arguments are given. 

 

The partial pressure of a substance is proportional to its mass in the gas 

phase. The known partial pressures of nitric acid can be used to establish 

a correlation to the mass of nitric acid in the vapor phase. The partial 

pressure of a 70 % nitric acid aqueous solution is 3 mmHg. 

Combining the available data and applying the given additivity rules, 

relevant thresholds for classification categories as appropriate for nitric 

acid, expressed in partial pressures (0,8 and 0,4 mm Hg respectively), are 

derived, based on the most recent acute inhalation test results on Wistar 

rats. 
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Part I a 

 

Fertilizers Europe supports separate entries in Annex VI of the CLP regulation for 

nitric acid “nitric acid…..%”, depending on the concentration. 

As mentioned in the background for the CLH proposal, the physico-chemical 

properties of nitric acid in water solution depend on the nitric acid concentration 

in a non-linear manner as evident by the : 

- Formation of an azeotrope nitric acid - water in a concentration of nitric 
acid around 70% (see attached literature data- diagrams)(1), (2), (3), (3b), 

- Non-linearity of vapor pressure of nitric acid itself in water solution versus 
concentration (see attached literature data- diagram(4), (5), (6). 

 

The in vivo results reported in the recent acute inhalation toxicity study on 

Wistar rats (4-hour exposure, nose-only) support different entries in Annex VI 

and establish the toxicity of vapor from nitric acid “nitric acid…..% (C 70 %)”. It 

is clear that in the nitric acid-water system the inhaled dose is dependent on the 

concentration in the vapor phase, and supports the classification of “nitric 

acid…..% ( C ≤70 %)”as Acute Tox. Category 3 inhalation. 

These findings attest that applying the additivity formulae and assuming a linear 

correlation between the concentration in the solution, inhalation dose and 

subsequent toxicity is not justified for nitric acid. 
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Part I b 

Comment to acute inhalation toxicity estimate (ATE: Inhalation) Section 4.2.5 of 

the CHL report: 

In Section 4.2.5 under the heading acute inhalation toxicity estimate (ATE: 

Inhalation) it is stated: 

“In the available acute inhalation toxicity study according to OECD TG 403/EU 

B.2 in Wistar rats (4-hour vapor exposure, nose-only), the LC50 value of 70 % 

nitric acid solution could not be determined exactly. The LC50 value of 70 % 

nitric acid solution was considered to be greater than 2.65 mg/L/4h 

(vapor).”Furthermore, in this section it is deduced that, using an ATE for the 

70% solution of 3 mg/L/4h, the ATE for the 100% solution would be 2,1 

mg/L/4h. 

Fertilizers Europe would like to comment that the study is based on an exposure 

to nitric acid vapor from a 70% solution at a dose of 2,65 mg/L/4h resulting in 

an LC50 for “nitric acid…..% (C ≤ 70 %)” of >2,65 mg/L/4h. This LC50 is leading 

to a proposed classification of “nitric acid…..% (C ≤ 70 %)” as Acute Tox. 3 for 

inhalation as an additional separate entry in Annex VI of the CLP regulation. 

This proposal of a separate entry for “nitric acid…..% (C ≤ 70 %)” reflects the 

formation of a nitric acid/water azeotrope in a concentration of nitric acid around 

70% (see attached literature data and accompanying diagrams). Due to this, 

nitric acid in different concentrations will behave differently and have different 

inhalation toxicological properties. 

A 70% nitric acid solution is the highest concentration of this entry, and as such 

represents the 100% case of the entry “nitric acid C≤=70 %”. The LC 50 for 

inhalation in this case is 2,65 mg/L/4h. There will be no higher concentration of 

nitric acid in the second entry or related to this LC50. 

To explain further, the inhalation LC50 relates to a fixed concentration in the 

vapor phase, a constant value for vapor from “nitric acid…..% (C ≤ 70 %)” and 

this value is not dependent on the concentration in the solution. The LC50 for a 

substance in the vapor is normally determined by testing a range of doses and 

define what dose will be fatal for 50% of the animals tested. Thus, the LC50 used 

for inhalation does not as such relate to the concentration in the solution from 

which the substance is vaporized but only to the concentration in the vapor 

giving the lethal effects. With an LC50 of 2,65 mg/L for 4 hours, 50% of the rats 

are expected to die after 4 hour exposure to this concentration. If rats are 

exposed to 2,1 mg/L of the same substance for 4 h, fewer rats are expected to 

die and therefore 2,1 mg/L/4h is not a relevant LC50 value or ATE for “nitric 

acid…..% (C ≤ 70 %)” independent of the concentration in the solution. 
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With regard to the above mentioned Section 4.2.5, Fertilizers Europe would like 

to point out that Note 1 to Table 3.1.2 of CLP explicitly states: 

“These values (converted acute toxicity point estimate) are designed to be used 

in the calculation of the ATE for classification of a mixture based on its 

components and do not represent test results.” 

In addition Note b on Table 3.1.1 states: 

(b) The acute toxicity estimate (ATE) for the classification of a substance in a 

mixture is derived using:  

— the LD 50 /LC 50 where available,  

— the appropriate conversion value from Table 3.1.2 that relates to the results of 
a range test, or  

— the appropriate conversion value from Table 3.1.2 that relates to a 

classification category. 

 

Fertilizers Europe therefore disagrees with the proposed ATE inhalation value of 

2,1 mg/L/4h for mixtures containing “nitric acid…..% (C ≤ 70 %)” as the 

calculation is not warranted or justifiable based on regulatory or toxicological 

principles. The LC50 for mixtures containing “nitric acid…..% (C ≤ 70 %)” has 

been experimentally determined to be above 2,65 mg/L/4h. 
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Part II 

Addressing the inhalation toxicity of diluted mixtures of the “nitric acid…..% (C ≤ 

70 %)” solution requires a clear understanding of the underlying toxicological 

and physico-chemical principles. 

For nitric acid vapor from mixtures containing “nitric acid…..% (C ≤ 70 %)”, the 

dose parameters for inhalation toxicity clearly are set by the concentration in the 

vapor. The toxic dose will be in the vapor and the ATE for inhalation as described 

in the CLP regulation are also based on concentrations in the inhalation vapor 

phase. 

For mixtures containing nitric acid there is a strong negative deviation from 

Raoult’s law of ideal solutions and the relationship between the vapor pressure is 

not linear to the concentration in the aqueous solution. According to the ideal gas 

law, at constant temperature, the partial pressure will be proportional to the 

mass of a substance in the gas phase. Therefore, the partial pressure of a 

substance can be used as a proportional representative of the concentration 

(molar or mass) of a substance in the inhalation phase. The measured partial 

pressure for a 70 % nitric acid aqueous solution is 3 mmHg (at 20oC, Perry's 

Chemical Engineers' Handbook). As “nitric acid…..% (C ≤ 70 %)” is proposed as 

a separate entry, a vapor pressure of 3 mmHg will represent the maximum (set 

as 100%) vapor pressure for this entry. 

To use the vapor pressure as the input parameter in the additivity calculation 

would be in accordance with the CLP regulation(7) stating that: 

“( 1 ) ►M2 When mixtures contain components that do not have acute toxicity 

data for each route of exposure, acute toxicity estimates may be extrapolated 

from the available data and applied to the appropriate routes (see section 

3.1.3.2). However, specific legislation may require testing for a specific route. In 

those cases, classification shall be performed for that route based upon the legal 

requirements.” 

Therefore, Fertilizers Europe is of the opinion that mixtures of “nitric acid…..% (C 

≤ 70 %)” should be classified for inhalation based on the specific testing, 

additivity formula and a maximum vapor pressure of 3 mmHg in accordance with 

basic scientific and toxicological principles. 

The additivity rule defines the percentage of a mixture to give a certain 

classification based on concentration limits. The CLP concentration limit for 

classification as Acute Tox. 4 inhalation is above 10 mg/l/4h for vapor CLP 

Regulation(7), table 3.1.1). Using the LC50 for “nitric acid…..% (C ≤ 70 %)” in 

the additivity formula, the C Acute Tox. 4 Inh. = (2,65 mg/L/4h * 100)/10 mg/L/4h 

correlates to 26,5% of the vapor. As the percentage is calculated based on the 

vapor in mg/L/4h, the percentage needs to be applied to the maximum 

concentration in vapor as represented by the partial pressure. The partial 
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pressure from 70% nitric acid is 3 mmHg, and 3 mmHg can therefore represent 

the maximum concentration of vapor from the entry “nitric acid…..% (C ≤ 

70%)”. 

Applying these CLP rules would give a concentration limit of 26,5 % of 3 mmHg 

=  0,80 mmHg(4) (5). 

. Thus, “nitric acid…..% (C ≤ 70 %) with a vapor pressure of less than 0,80 

mmHg should be classified as Acute Tox. 4 for inhalation. Using the same 

rational , the vapor pressure giving the concentration limit of 20 mg/L/4h for no 

classification of vapor would be 3 mmHg *2,65 mg/l/20mg/l = 0,40 mmHg(4) (5). 

Thus, “nitric acid…..% (C ≤ 70 %)” with a vapor pressure below 0,40 mmHg 

should not be classified for inhalation toxicity. 
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1. Nitric acid concentration (below and above azeotropic concentration) 
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2. Azeotropic data 
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3. Boiling diagram HNO3/H2O 
 

 

 

 

3b.  Phase diagram HNO3/H2O 
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4. Partial pressure HNO3/H2O table 
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5. Partial pressure HNO3/H2O diagram  (T= 20°C) 
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6. Vapor pressure  HNO3/H2O isothermal curves 
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