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3. Where Are the Risks?
In the apparel and footwear supply chain, there are certain types of fibers and materials that are more likely 
to contain restricted substances. Many brands require testing of products prior to shipment to assure that the 
shipment does not contain articles not in compliance with their RSLs. (See Section 5 of this Toolkit for more 
information on testing and see Appendix B for a model testing program.) 

Understanding Chemical Risks

The AFIRM RSL includes a risk matrix that 
indicates which substances are likely to 
be found in materials typically used in the 
manufacture of apparel, footwear, certain 
accessories, and equipment. This is a good 
starting point for understanding chemical risks 
in the supply chain. 

The flowchart in Figure 1 will help suppliers 
review production methods and ensure that 
they meet brand RSL requirements.

Figure 1. Understanding Chemical Risks 

INVENTORY ALL CHEMICALS AND INPUTS 
USED IN YOUR FACILITY

• Chemicals
• Components
• Raw materials

GATHER DATA

• Safety data sheets (SDSs)
• Certificates
• Test reports

Notes:
SDSs may not reflect the presence of restricted 
substances. Chemicals that are compliant with a 
manufacturing restricted substances list (MRSL), such 
as the Zero Discharge of Hazardous Chemicals MRSL, 
can help reduce the likelhood of an RSL failure.

Test reports are valid for one year from date of results.

REVIEW ALL DATA AGAINST THE 
BRAND RSL AND MRSL

• Use AFIRM Chemical Information Sheets 
(find links in Table 1) for guidance on 
where restricted substances are likely 
to be found.

ARE THERE RSL AND/OR MRSL ISSUES 
WITH THESE INPUTS THAT WILL CREATE 
NON-COMPLIANT FINISHED GOODS?

1. FINALIZE CHEMICAL INPUTS

2. START PRODUCTION

CHANGE PROCESS CHEMICALS, 
AUXILIARIES, OR OTHER INPUTS BEFORE 
STARTING PRODUCTION

NO

YES
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AFIRM Chemical Information Sheets

Since 2017, AFIRM Group has published a 
series of Chemical Information Sheets.  
Table 1, on the next page, provides links to 
these publications in four languages.

These documents serve as a single point of 
reference for the substances (or categories of 
substances) in the AFIRM RSL. 

The sheets provide a brief background on 
where the substances are used in the supply 
chain, the reasons these substances are 
restricted, as well as guidance on sourcing 
compliant materials or safer alternatives. 

Readers should not rely solely on these 
documents to address specific questions. All 
questions should be directed to the specific 
brand whose products are at issue. 

AFIRM assumes no liability of any kind 
whatsoever resulting from the use of 
or reliance upon the contents of these 
documents.

www.afirm-group.com/chemical-information-
sheets
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 AACCEETTOOPPHHEENNOONNEE  &&  22--PPHHEENNYYLL--22--PPRROOPPAANNOOLL  
  

 

      
 OOtthheerr  NNaammeess    

  
Acetophenone:    

  
2-phenyl-2-propanol: 

 
 
Methyl phenyl ketone, Acetylbenzene 
 
1-Hydroxycumene, Dimethylphenyl- 
methanol 

 AAcceettoopphheennoonnee  aanndd  22--PPhheennyyll--22--PPrrooppaannooll  aarree  ppootteennttiiaall  
bbyypprroodduuccttss  tthhaatt  mmaayy  bbee  ffoouunndd  iinn  EEtthhyylleennee--vviinnyyll--
aacceettaattee  ((EEVVAA))  ffooaammss  wwhheenn  ssppeecciiffiicc  ppeerrooxxiiddee  iinniittiiaattoorrss  
aarree  iinn  uussee..      

UUsseess  iinn  tthhee  SSuuppppllyy  CChhaaiinn  
There are few direct uses of acetophenone or 2-phenyl-2-
propanol in the supply chain. These two chemicals are 
byproducts when a peroxide initiator called dicumyl peroxide 
(DCP) is used in ethylene-vinyl-acetate (EVA) foam 
production. DCP initiates a crosslinking reaction in EVA foam 
by creating peroxide radicals, and both acetophenone and 2-
phenyl-2-propanol are potential endpoints for the radicals once 
they have been deactivated.  

  

       
 CCAASS  NNuummbbeerr  SSuubbssttaannccee    
 98-86-2 Acetophenone   
 617-94-7 2-Phenyl-2-Propanol   
     
 MMaayy  BBee  FFoouunndd  IInn  ▪ Ethylene-vinyl-acetate (EVA) foams 

produced with dicumyl peroxide as a 
crosslinking initiator 

▪ Fragrances, solvents, and cleaners 

  

     

   

WWhhyy  AAcceettoopphheennoonnee  &&  22--PPhheennyyll--22--PPrrooppaannooll  aarree  RReessttrriicctteedd  

▪ Neither of these chemicals are legally regulated in finished products at this time, but multiple brand RSLs and the 
AFIRM RSL restrict these chemicals.  

▪ The German Federal Institute for Risk Assessment (BfR) has written a comment about Acetophenone and 2-
Phenylpropanol: 2-Phenylpropanol can potentially cause allergenic reactions. There are complaints by German 
authority labs when these substances are found in high concentrations in shoes. 

▪ Acetophenone has a sweet pungent odor of orange blossom or jasmine, with an odor threshold of about 0.83 
milligrams per cubic meter (mg/m3). 1 

▪ AFIRM has voluntarily restricted acetophenone and 2-phenyl-2 propanol due to this odor which has prompted 
concerns from some enforcement agencies. 2 

▪ Acetophenone is classified as:   Acute Tox 4 - H302  and  Eye Irrit. 2 - H319       
▪ 2-Phenyl-2-propanol is classified as:  No classification at this time. 
 

  

   

SSoouurrcciinngg  CCoommpplliiaanntt  MMaatteerriiaallss  ffrroomm  YYoouurr  SSuupppplliieerrss  
▪ Contact your suppliers and explain that you require their manufactured materials to be compliant with the current 

AFIRM RSL limits.2 
▪ Require suppliers to submit a confirmation of material compliance or a test report from a third-party laboratory.  
▪ When materials are received, consider performing risk-based testing to ensure the current AFIRM RSL limits are met. 

  

http://www.afirm-group.com/chemical-information-sheets
http://www.afirm-group.com/chemical-information-sheets
http://www.afirm-group.com/chemical-information-sheets/
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Table 1. AFIRM Chemical Information Sheets

Substance Language Substance Language

Acetophenone and 2-Phenyl-2-Propanol Metals - Extractable

Alkylphenol Ethoxylates (APEOs) Metals - Chromium VI

Alkylphenols (APs) Metals - Nickel Release

Azo-amines and Arylamine Salts Monomers (Styrene and Vinyl Chloride)

Bisphenols Nitrosamines

Butylated Hydroxytoluene (BHT) Organotin Compounds

Chlorinated Paraffins (SCCP MCCP) Ortho-phenylphenol (OPP)

Chlorophenols Ozone Depleting Substances

Chlorinated Benzenes and Toluenes Perfluorinated and Polyfluorinated Chemicals

Dimethylfumarate (DMFu) Pesticides, Agricultural

Dyes - Acid, Basic, Direct, Solvent Phthalates

Dyes - Disperse Polycyclic Aromatic Hydrocarbons (PAHs)

Flame Retardants Quinoline

Fluorinated Greenhouse Gases Solvents/Residuals

Formaldehyde UV Absorbers/Stabilizers

Metals - Total Volatile Organic Compounds (VOCs)

http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol.pdf
http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol_chinese.pdf
http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol_spanish.pdf
http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol_japanese.pdf
http://afirm-group.com/information-sheets/afirm_acetophenone_2phenyl2propanol_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable_chinese.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable_spanish.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable_japanese.pdf
http://afirm-group.com/information-sheets/afirm_metals_extractable_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates_chinese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates_spanish.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates_japanese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenol_ethoxylates_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI_chinese.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI_spanish.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI_japanese.pdf
http://afirm-group.com/information-sheets/afirm_chromium_VI_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols_chinese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols_spanish.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols_japanese.pdf
http://afirm-group.com/information-sheets/afirm_alkylphenols_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release_chinese.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release_spanish.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release_japanese.pdf
http://afirm-group.com/information-sheets/afirm_metals_nickel_release_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines_chinese.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines_spanish.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines_japanese.pdf
http://afirm-group.com/information-sheets/afirm_azo_amines_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_monomers.pdf
http://afirm-group.com/information-sheets/afirm_monomers_chinese.pdf
http://afirm-group.com/information-sheets/afirm_monomers_spanish.pdf
http://afirm-group.com/information-sheets/afirm_monomers_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_monomers_japanese.pdf
http://afirm-group.com/information-sheets/afirm_monomers_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a_chinese.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a_spanish.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a_japanese.pdf
http://afirm-group.com/information-sheets/afirm_bisphenol_a_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines_chinese.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines_spanish.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines_japanese.pdf
http://afirm-group.com/information-sheets/afirm_n_nitrosamines_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene_chinese.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene_spanish.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene_japanese.pdf
http://afirm-group.com/information-sheets/afirm_butylated_hydroxytoluene_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds_chinese.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds_spanish.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds_japanese.pdf
http://afirm-group.com/information-sheets/afirm_organotin_compounds_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins_chinese.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins_spanish.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins_japanese.pdf
http://afirm-group.com/information-sheets/afirm_chlorinated_paraffins_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol_chinese.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol_spanish.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol_japanese.pdf
http://afirm-group.com/information-sheets/afirm_ortho_phenylphenol_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols_chinese.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols_spanish.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols_japanese.pdf
http://afirm-group.com/information-sheets/afirm_chlorophenols_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances_chinese.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances_spanish.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances_japanese.pdf
http://afirm-group.com/information-sheets/afirm_ozone_depleting_substances_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers_chinese.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers_spanish.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers_japanese.pdf
http://afirm-group.com/information-sheets/afirm_chlororganic_carriers_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals_chinese.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals_spanish.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals_japanese.pdf
http://afirm-group.com/information-sheets/afirm_perfluorinated_polyfluorinated_chemicals_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate_chinese.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate_spanish.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate_japanese.pdf
http://afirm-group.com/information-sheets/afirm_dimethylfumarate_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural_chinese.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural_spanish.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural_japanese.pdf
http://afirm-group.com/information-sheets/afirm_pesticides_agricultural_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue_chinese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue_spanish.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue_japanese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_acid_basic_direct_other_navyblue_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_phthalates.pdf
http://afirm-group.com/information-sheets/afirm_phthalates_chinese.pdf
http://afirm-group.com/information-sheets/afirm_phthalates_spanish.pdf
http://afirm-group.com/information-sheets/afirm_phthalates_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_phthalates_japanese.pdf
http://afirm-group.com/information-sheets/afirm_phthalates_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse_chinese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse_spanish.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse_japanese.pdf
http://afirm-group.com/information-sheets/afirm_dyes_disperse_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons_chinese.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons_spanish.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons_japanese.pdf
http://afirm-group.com/information-sheets/afirm_polycyclic_aromatic_hydrocarbons_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants_chinese.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants_spanish.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants_japanese.pdf
http://afirm-group.com/information-sheets/afirm_flame_retardants_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_quinoline.pdf
http://afirm-group.com/information-sheets/afirm_quinoline_chinese.pdf
http://afirm-group.com/information-sheets/afirm_quinoline_spanish.pdf
http://afirm-group.com/information-sheets/afirm_quinoline_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_quinoline_japanese.pdf
http://afirm-group.com/information-sheets/afirm_quinoline_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases_chinese.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases_spanish.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases_japanese.pdf
http://afirm-group.com/information-sheets/afirm_fluorinated_greenhouse_gases_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals_chinese.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals_spanish.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals_japanese.pdf
http://afirm-group.com/information-sheets/afirm_solvents_residuals_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde_chinese.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde_spanish.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde_japanese.pdf
http://afirm-group.com/information-sheets/afirm_formaldehyde_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers_chinese.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers_spanish.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers_japanese.pdf
http://afirm-group.com/information-sheets/afirm_uv_absorbers_stabilizers_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_metals_total.pdf
http://afirm-group.com/information-sheets/afirm_metals_total_chinese.pdf
http://afirm-group.com/information-sheets/afirm_metals_total_spanish.pdf
http://afirm-group.com/information-sheets/afirm_metals_total_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_metals_total_japanese.pdf
http://afirm-group.com/information-sheets/afirm_metals_total_bahasa.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds_chinese.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds_spanish.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds_vietnamese.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds_japanese.pdf
http://afirm-group.com/information-sheets/afirm_volatile_organic_compounds_bahasa.pdf

