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FOREWORD
This National Standard has been prepared in accordance with the procedures of ZABS. All users should ensure that they have the latest edition of this publication as normative documents are revised from time to time.

No liability shall attach to ZABS or its Director, employees, servants or agents including individual experts and members of its Technical Committees for any personal injury, property damage or other damages of any nature whatsoever, whether direct or indirect, or for costs (Including legal fees) and expenses arising out of the publication, use of, or reliance upon this ZABS publication or any other ZABS publication.

Compliance with a Zambian standard or other normative document does not of itself confer immunity from legal obligations
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	                                Air Freshener Blocks Specification




1. Scope

This standard specifies the requirements, test methods, and marking for solid air freshener blocks. It applies to products in various solid forms (such as gel, crystals, wax-based, or solid matrix blocks) designed to deodorize or scent air through passive evaporation or sublimation .
This standard covers products for household and commercial use in ordinary locations. It does not cover aerosol dispensers (covered by standards like QB/T 2548), electric plug-ins, or fan-operated devices (covered by safety standards like UL 283) .
2. Normative References
The following referenced documents are indispensable for the application of this standard:
· GB/T 22731 / IFRA Standards: For limitations on fragrance allergens and raw material purity .
· UL 283: For reference regarding safety of enclosures (if applicable) and non-physiological hazard assessment .
· ISO 8317 : For child-resistant packaging requirements if the product is toxic when ingested.
· EU Decopaint Directive limits.
3. Terms and Definitions
For the purposes of this standard, the following definitions apply:
· Air Freshener Block: A solid or semi-solid pre-formed unit containing fragrances and other ingredients intended to slowly release scent into the air.
· Passive Diffusion: The release of fragrance without the use of external energy or mechanical means .
· Gel Block: A semi-solid formulation where the liquid fragrance is trapped in a polymeric matrix .
4. Classification
Air freshener blocks are classified by type based on their primary mechanism or composition:
· Type G: Gel-based blocks (slow-release, capillary action) .
· Type C: Charcoal-based or Odor Neutralizing blocks (containing activated carbon to adsorb odors without adding scent) .
· Type E: Essential Oil-based blocks (containing natural plant extracts) .
· Type O: Oil-based or Wax-based blocks (fragrance oils in a waxy matrix) .

[bookmark: _GoBack]5. Requirements

5.1 Raw Materials
All raw materials shall comply with relevant safety standards:
· Fragrances: Shall comply with the International Fragrance Association (IFRA) Code of Practice, prohibiting the use of banned substances and limiting restricted allergens .
· Preservatives and Dyes: If used, must be approved for cosmetic as per ZS 954 all parts  product use and be non-toxic at expected exposure levels.
5.2 Physical and Sensory Requirements
Products shall meet the criteria in Table 1 when tested according to the methods in Annex A.
5.1 Appearance 
Block shall be uniform in colour (if dyed), free of foreign matter, and have a shape consistent with the packaging description. No visible cracks or leakage from the container.
5.2 Scent (Olfactory)
The scent shall be characteristic of the declared fragrance (e.g., Lavender, Ocean Breeze). There shall be no off odours (e.g., rancid, sour, or chemical burnt notes) 

Table 1 — Physical and Sensory Requirements
	Item
	Requirement

	pH (for Gel blocks)
	Between 5.0 and 9.0 (to ensure skin compatibility in case of accidental contact) .



5.3 Safety and Chemical Requirements
To ensure user safety and environmental compliance, the limits in Table 2 shall apply.
Table 2 — Safety and Chemical Limits
	Parameter 
	Requirement

	Lead (Pb) mg/kg max
	10

	Arsenic (As) mg/kg max
	 2 

	Mercury (Hg) mg/kg max
	1 

	Cadmium (Cd) mg/kg max
	 5 

	Methanol
	≤ 2000 mg/kg (if solvents are used in the gel process) .

	VOCs (Volatile Organic Compounds)
	For "Low-VOC" or "Eco-friendly" claims, the product must meet ZEMA regulation

	Phthalates
	Specific phthalates (e.g., DBP, BBP, DEHP) shall not be intentionally added.



5.4 Performance Requirements
5.4.1 Fragrance Duration: The stated "minimum effective life" on the packaging shall be verified. For example, a 100g block must maintain perceptible fragrance for a minimum of 30 days under standard conditions (25°C, 50% RH) .
5.4.2 Stability:
5.4.2.1 High-Temperature Stability: When stored at 50°C ± 2°C for 24 hours, the block shall not melt, deform excessively, or leak from its primary packaging .
5.4.2.2 Low-Temperature Stability: When stored at 0°C ± 2°C for 24 hours, the block shall not become brittle to the point of shattering or separate .




6. Packaging, Transport, and Storage
6.1 Packaging
The primary packaging (e.g., perforated plastic container, sealed wrap) shall protect the product from physical damage and prevent fragrance evaporation prior to use. Perforations must be covered by a removable seal before activation .
6.2 Child Resistance
If the product contains ingredients hazardous if ingested (e.g., concentrated essential oils in high amounts), the packaging must be child-resistant according to ISO 8317.
6.3 Storage: Products shall be stored in a cool, dry place away from direct sunlight and heat sources to prevent degradation .
8. Marking and Instructions
The following information shall be clearly marked on the packaging:
a. Product Name and Type (e.g., "Lavender Gel Air Freshener Block").
b. Net Weight 
c. Instructions for Use: "Remove outer wrapper, place in holder, and position in area with airflow. Avoid direct sunlight."
d. Duration Indication: "Freshens for up to 60 days."
e. Warning Notices:
i. "Keep out of reach of children and pets."
ii. "Do not ingest."
iii. "May cause skin irritation (if applicable)."
iv. "For industrial/commercial use only" (if not for home sale) .
f. Batch Number and Date of Manufacture.
g. Manufacturer/Distributor Contact Information.



















ANNEX A : Test Methods
A.1 General Conditions
Unless otherwise specified, all tests shall be carried out under standard laboratory conditions of 23°C ± 2°C and 50% ± 5% Relative Humidity. Samples shall be conditioned in this environment for a minimum of 4 hours prior to testing, unless the method requires a specific state (e.g., fresh from sealed packaging).
A.2 Sampling
A representative sample shall be taken from a homogeneous lot. For routine testing, a minimum of three individual units from the same batch shall be tested, and the average result reported.

A.3 Test Method for Appearance
A.3.1 Principle
The visual and structural integrity of the air freshener block is assessed against the manufacturer's specification and the product description on the packaging.
A.3.2 Apparatus
· Standard lighting source (e.g., D65 artificial daylight) or well-lit diffused natural light.
· Magnifying lamp (optional, for detecting fine particulate matter).
A.3.3 Procedure
1. Remove the air freshener block from its immediate primary packaging (e.g., sealed wrapper).
2. If the product is designed to be used within a holder, remove it from the holder. If the block is self-contained (e.g., a gel in a tub with a permeable membrane), inspect it through the clear packaging or carefully remove the lid.
3. Visually inspect the block under the standard lighting source at a distance of approximately 30 cm.
4. Observe the following criteria:
· Color Uniformity: Note any streaking, separation of dye, or discoloration.
· Foreign Matter: Look for visible specks, fibers, or contaminants.
· Structural Integrity: Check for cracks, splits, or voids.
· Leakage (for Gel Blocks): If the block is in a container, tilt the container to 45° and observe if any liquid gel or oil has separated and is running freely.
A.3.4 Acceptance Criteria
The block shall be uniform in appearance, free of visible foreign matter, and structurally sound. No liquid leakage shall be present.

A.5 Test Method for pH (Applicable to Gel-Based and Liquid-Containing Blocks)
A.5.1 Principle
The pH of an aqueous solution or extract of the product is determined using a calibrated pH meter.
A.5.2 Apparatus
· pH meter with a resolution of 0.01 pH units, equipped with temperature compensation.
· Analytical balance (precision ± 0.01 g).
· Glass beakers (100 mL).
· Distilled or deionized water (pH 6.5 – 7.5).
A.5.3 Procedure
1. Calibrate the pH meter using standard buffer solutions (pH 4.00, 7.00, and 10.00).
2. Weigh 10.0 g ± 0.1 g of the gel or solid matrix into a clean glass beaker.
3. Add 90 mL of distilled water to the beaker.
4. Stir the mixture vigorously with a magnetic stirrer for 10 minutes to ensure extraction of water-soluble components. If the gel does not dissolve, ensure the aqueous phase is in contact with the gel.
5. Allow the mixture to stand for 1 minute to allow solids to settle, or filter if necessary.
6. Immerse the electrode of the pH meter into the aqueous phase.
7. Record the pH value once the reading stabilizes (usually within 1-2 minutes).
8. Perform the test in triplicate.


A.6 Test Method for Thermal Stability
A.6.1 Principle
The product is subjected to extreme temperatures to determine its resistance to deformation, melting, and embrittlement.
A.6.2 Apparatus
· Forced-air drying oven, capable of maintaining 50°C ± 2°C.
· Refrigerator or Freezer, capable of maintaining 0°C ± 2°C (or -5°C for freeze-thaw cycles).
· Ruler or calipers.
A.6.3 High-Temperature Stability Procedure
1. Place the air freshener block in its primary (retail) packaging.
2. Place the packaged sample in the oven pre-heated to 50°C ± 2°C.
3. Maintain this temperature for 24 hours.
4. Remove the sample and allow it to cool to room temperature.
5. Examine the sample and packaging immediately and after 1 hour of cooling.
· Observe for melting, deformation, or collapse of the block structure.
· Observe the packaging for evidence of leakage (liquid stains or residue).
A.6.4 Low-Temperature Stability Procedure
1. Place the air freshener block in its primary packaging.
2. Place the packaged sample in the refrigerator or freezer at 0°C ± 2°C.
3. Maintain this temperature for 24 hours.
4. Remove the sample and immediately (while still cold) attempt to gently flex the packaging or observe the block.
5. Allow the sample to return to room temperature and observe for syneresis (weeping of liquid) or cracking.
A.6.5 Acceptance Criteria
· High-Temp: No melting, significant deformation, or leakage.
· Low-Temp: No cracking, shattering, or separation of ingredients upon return to room temperature.

A.7 Test Method for Fragrance Duration (Lifespan)
A.7.1 Principle
The weight loss of the volatile components of the air freshener block is monitored over time under controlled conditions to predict the effective lifespan. This is often correlated with sensory evaluation.
A.7.2 Apparatus
· Controlled Environment Chamber set to 25°C ± 2°C and 50% ± 5% RH.
· Analytical balance (precision ± 0.01 g).
· Data logging system.
A.7.3 Procedure
1. Weigh the air freshener block in its sealed, inactive packaging. Record this as Initial Gross Weight.
2. Activate the product according to the manufacturer's instructions (e.g., peel off seal, open vents).
3. Immediately weigh the activated product (if possible, without the discarded seal). Record this as Initial Active Weight (W0) .
4. Place the activated product in the controlled environment chamber.
5. Weigh the product at regular intervals (e.g., every 3 days for the first 2 weeks, then weekly thereafter). Record the weight at each interval (Wx) .
6. Continue weighing until the weight loss stabilizes (i.e., less than 0.1g change over 7 days) or until the product is deemed "spent" by sensory evaluation.
7. Calculate the cumulative weight loss at each interval: Loss (g) = W0 - Wx.
8. Plot weight loss over time. The "effective life" is defined as the time taken to lose a specific percentage of the initial volatile mass (e.g., 80% loss) or until the weight loss curve flattens.
A.7.4 Correlation with Sensory
On the final day of weighing (or at key intervals), conduct the sensory evaluation described in 6.4. The "minimum effective life" declared on the packaging (e.g., "Lasts up to 60 days") shall correspond to the point at which the scent intensity drops below a predetermined threshold (e.g., a panel rating of 2 on a 5-point intensity scale).

A.8 Test Method for Charcoal Efficacy (For Type C / Odor Neutralizing Blocks)
A.8.1 Principle
The product's ability to adsorb a specific target gas (Ammonia) is measured in a sealed chamber.
A.8.2 Apparatus
· A sealed glass or stainless steel chamber of known volume (e.g., 5 Liters).
· Gas detector tube system (e.g., Dräger) with tubes specific for Ammonia (NH3) or Hydrogen Sulfide (H2S).
· Micro-syringe for injecting gas.
· Small fan for internal air circulation (optional, to ensure homogeneity).
A.8.3 Procedure
1. Place the activated charcoal block inside the sealed chamber.
2. Inject a calculated volume of Ammonia gas into the chamber to achieve a starting concentration of 50 ppm.
3. Allow the internal fan to run for 1 minute to mix the air, then turn off.
4. Immediately draw an air sample using the gas detector tube to verify the Initial Concentration (C0) .
5. After 24 hours, draw a second air sample to measure the Final Concentration (C24) .
6. Calculate the reduction rate: Reduction (%) = [(C0 - C24) / C0] × 100.
A.8.4 Acceptance Criteria
An effective odour-neutralizing block should demonstrate a minimum 70% reduction in Ammonia concentration over 24 hours.

ANNEX B
In the context of the air freshener block standard and relevant global regulations, the specific phthalates that shall not be intentionally added are those classified as reproductive toxicants or substances of very high concern. Based on the search results, the three most critical and commonly restricted phthalates are DBP, BBP, and DEHP . Their details are summarized in Table 1 below.
Table 1: Details of Prohibited Phthalates (DBP, BBP, DEHP)
	Phthalate Name (Abbreviation)
	CAS Number
	Common Uses & Relevance to Air Fresheners
	Health Effects (Reason for Prohibition)
	Regulatory Status (Examples)

	Dibutyl phthalate (DBP)
	84-74-2
	Primarily used as a plasticizer, a gelling aid in other plastics, and a solvent. It is used extensively in adhesives and as a solvent for dyes and other organic compounds . In a solid air freshener block, it could theoretically be used as a solvent for fragrances or dyes.
	Suspected teratogen and endocrine disruptor . Classified as toxic to reproduction (Repr. 1B) .
	EU: Banned in cosmetics ; restricted in toys and childcare articles (>0.1%) ; cannot be placed on the market under REACH Annex XIV . USA: EPA has identified unreasonable risks for certain workplace exposures . Switzerland: Banned in articles .

	Butyl benzyl phthalate (BBP)
	85-68-7
	A plasticizer with unique properties due to its asymmetric structure . Over 90% is used for plasticizing PVC or other polymers . In air fresheners, it could be a component of the plastic container or the block's matrix.
	Long-term occupational exposure linked to increased risk of multiple myeloma, teratogenicity, and reproductive effects . Endocrine disruptor with anti-androgenic effects .
	EU: Banned in cosmetics ; restricted in toys and childcare articles (>0.1%) ; banned in articles . USA: EPA has identified unreasonable risks for certain uses .

	Di-(2-ethylhexyl) phthalate (DEHP)
	117-81-7
	The most common general-purpose plasticizer, widely used to make PVC flexible . Found in a vast range of products, including building materials, medical devices, and films . In air fresheners, it is a potential plasticizer in the polymer matrix or packaging.
	Endocrine disruption in males through androgen antagonism, linked to reduced reproductive function . Classified as toxic to reproduction (Repr. 1B) .
	EU: Banned in cosmetics ; restricted in toys and childcare articles (>0.1%) ; banned in articles ; use in food packaging is heavily restricted . USA: EPA has identified unreasonable risks for certain uses . Switzerland: Banned in articles .


Rationale for Prohibition in the Standard
The prohibition of these specific phthalates is based on a well-established global regulatory consensus aimed at protecting human health and the environment.
· Health Risks (Reproductive Toxicity and Endocrine Disruption): DBP, BBP, and DEHP are classified as substances toxic to reproduction (Category 1B) under the EU's CLP Regulation . This means they are presumed to have the potential to cause adverse effects on sexual function and fertility, or on the development of offspring . They function as endocrine-disrupting chemicals (EDCs) , mimicking or interfering with the body's hormones, which can lead to developmental and reproductive abnormalities .
· Regulatory Alignment: The standard's requirement aligns with major international regulatory frameworks, ensuring compliance and market access. This includes:
· European Union: REACH regulation severely restricts these phthalates, classifying them as Substances of Very High Concern (SVHC) and banning their use in consumer products above 0.1% by weight . They are also banned in cosmetics .
· United States: The EPA has conducted risk evaluations for these phthalates, identifying unreasonable risks to workers and the environment for certain use scenarios .
· Other Jurisdictions: Similar bans and restrictions are in place in countries like Switzerland .
Scope of the Prohibition: "Intentionally Added"
The phrase "shall not be intentionally added" is a critical legal and practical distinction used in chemical safety standards.
· Intentional Addition: This refers to the direct and purposeful inclusion of a phthalate (e.g., DBP, BBP, DEHP) as an ingredient in the product formulation. For an air freshener block, this would mean actively putting it into the fragrance mixture, the gel matrix, or the plastic of the container to achieve a specific technical effect (e.g., as a solvent, plasticizer, or fixative).
· Unintentional Presence (Impurities): The prohibition on "intentional addition" generally does not apply to trace amounts that might be present as impurities from raw materials or manufacturing processes. However, to be comprehensive, a standard often sets maximum concentration limits (e.g., 0.1% by weight for the sum of restricted phthalates, as seen in many EU regulations) to prevent the deliberate use of impure raw materials as a loophole .
By explicitly naming DBP, BBP, and DEHP and prohibiting their intentional addition, the air freshener block standard adopts a precautionary and widely accepted approach to eliminating key hazardous substances from consumer products.
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