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The global incense industry, particularly the production of Agarbatti (incense sticks) and Dhoop, has evolved from
a traditional cottage craft into a sophisticated chemical engineering sector. This transition is marked by the
integration of advanced aromatic chemicals, precise mathematical dilution ratios, and a deeper understanding of
olfactory mechanics. For technical writers and manufacturers, understanding the intersection of perfumery science
and combustible base technology is essential for creating products that offer consistent scent throw, minimal
smoke toxicity, and prolonged shelf life.

The Theoretical Framework of Incense Composition

An incense stick is essentially a delivery system for volatile aromatic compounds. To understand its function, one
must analyze its two primary components: the combustible base and the fragrance compound. The base serves
as the fuel, providing the heat necessary to volatilize the fragrance without incinerating the delicate aromatic
molecules before they can be released into the air.

Components of the Combustible Base

The base typically consists of a combination of charcoal powder, wood pulp, and a binding agent. In the Indian
context, Jigat (bark of Litsea glutinosa) or Joss powder(from Cinnamomum cassia) is used as the natural binder.
These materials are chosen for their adhesive properties and their ability to burn slowly and consistently. Technical
formulations often specify the mesh size of the charcoal powder to ensure a smooth surface finish on the stick,
which directly impacts the absorption rate of the perfume during the dipping process.

The Role of Dipropylene Glycol (DPG) in Perfumery

Dipropylene Glycol (DPG) is the industry-standard solvent for incense perfumery. It is an odorless, colorless liquid
with a high boiling point and low volatility. In agarbatti making, DPG serves multiple functions: it acts as a diluent
to control the potency of concentrated fragrance oils, a fixative to slow down evaporation, and a carrier that ensures
even distribution of the scent throughout the stick. The use of DPG is preferred over alcohol-based solvents
because it does not flash off during the drying process, ensuring that the scent remains "locked" within the porous
structure of the stick until it is lit.

Technical Analysis of Fragrance Ratios and Mixing

One of the most critical aspects of industrial production is the dilution ratio. The JSON data highlights standard
ratios such as 3:1 and 5:1. These numbers represent the parts of DPG to the parts of concentrated perfume oil
(fragrance). Choosing the correct ratio is a balance between cost-efficiency and olfactory performance.

Mathematical Modeling of Scent Throw

The scent throw—the distance and intensity at which a fragrance is perceived—is determined by the volatility of
the aromatic chemicals used. When calculating the dilution, manufacturers must consider the Specific Gravityof
the fragrance oil. A 3:1 ratio (75% DPG, 25% Fragrance) is typically used for premium products, whereas a 5:1 or
6:1 ratio is used for mass-market economy sticks. The table below compares the technical implications of these



ratios:



Feature 3:1 Ratio (Premium) 5:1 Ratio (Standard) 8:1 Ratio (Economy)
Fragrance Concentration 25.0% 16.6% 11.1%

Retention Period 12-18 Months 6-9 Months 3-4 Months

Scent Intensity High / Long-lasting Moderate Low / Subtle

Drying Time Longer Moderate Shorter

Cost per Kilogram High Medium Low

Formulation Science: Crafting Specific Scent Profiles

Creating iconic scents like Mogra, Jasmine, and Rose requires a blend of natural essential oils and synthetic
aromatic chemicals. Synthetic compounds are favored in industrial settings due to their stability under high heat
and their ability to mimic natural scents at a fraction of the cost.

The Mogra and Jasmine Formulation

Mogra (Sambac Jasmine) formulations often rely on Benzyl Acetate, Linalool, and Indole.
provides the initial fruity-floral punch, while Indole provides the deep, slightly animalic undertone characteristic of

Benzyl Acetate

real jasmine. In technical perfumery, the "Indole" content must be carefully regulated; too much can lead to a
"mothball" scent, while too little results in a flat, artificial floral note.

The Rose Formulation Core

Rose scents are complex, often requiring over 100 individual components. However, the core industrial formula
usually centers on Geraniol, Citronellol, and Phenylethyl Alcohol (PEA). PEA is particularly valued in incense
making because it is relatively inexpensive and possesses a honey-like rose sweetness that survives the
combustion process better than more delicate terpene alcohols.

The Manufacturing Workflow: From Raw Material to Finished Product

The production of high-quality agarbatti follows a rigorous procedural sequence. Deviations in any step can lead to
"smoky" sticks (where the wood smell overpowers the perfume) or "blind" sticks (which extinguish prematurely).

Step 1: Preparation of the Raw Stick (Flora/Masala vs. Charcoal)

Manufacturers must choose between Charcoal-based sticks and Masala-based sticks. Charcoal sticks are
typically produced by dipping a pre-made "blank” stick into a perfume solution. Masala sticks involve mixing the
fragrance ingredients directly into the dough (masala) before rolling. The charcoal method is more common for
mass production because it allows for a cleaner scent profile, as charcoal is nearly odorless when burned.

Step 2: The Dipping Process

In the dipping method, the dry sticks are bundled and submerged in a mixture of fragrance oil and DPG. The
absorption timeis critical. Over-soaking can lead to a soggy stick that won't burn, while under-soaking results in a
weak scent. Technical standards suggest a dipping time of 15 to 30 minutes, followed by a 24-hour curing period in
a controlled environment to allow the solvent to stabilize.

Step 3: Curing and Packaging



Curing allows the aromatic chemicals to penetrate the core of the stick. Packaging must be done using BOPP
(Biaxially Oriented Polypropylene)or aluminum-lined pouches to prevent the migration of the perfume through
the packaging material, which would lead to a loss of potency on the retail shelf.

Olfactory Detection: How Humans Perceive Incense

According to biological principles (often cited in educational contexts like BYJU'S), the detection of incense smell is
a result of diffusion. When an incense stick is lit, the heat causes the molecules of the perfume to gain kinetic
energy and transform into a gaseous state. These molecules move from an area of high concentration (the stick) to
an area of low concentration (the room).

The Mechanism of Smelling

1. Volatilization: The heat of the ember (approx. 400°C - 500°C) releases VOCs (Volatile Organic Compounds).

2. Olfactory Reception: The molecules enter the nasal cavity and bind to olfactory receptors on the cilia of the
sensory neurons.

3. Signal Transduction: This binding triggers electrical impulses that are sent to the Olfactory Bulb in the brain,
which interprets the signal as a specific scent (e.g., Lavender or Sandalwood).

Advanced Analysis: Elemental Composition and Ash Residue

In technical studies using X-ray fluorescence (XRF), the elemental composition of incense ash is analyzed to
determine environmental impact. Most high-quality sticks contain traces of Calcium, Magnesium, and Potassium
derived from the wood and binder. However, industrial manufacturers must be careful to avoid heavy metals like
Lead or Cadmium, which can sometimes be found in low-grade pigments used to color the sticks. Monitoring the
ash-to-fuel ratio is a key performance indicator (KPI) for quality control.

Practical Field Guide: Troubleshooting Common Failures

Even with a perfect formula, environmental and mechanical factors can degrade product quality. Below is a guide
for resolving common industrial issues.



Problem Probable Cause Technical Solution

Intermittent Burning Excessive binder (Jigat) or moisture. Reduce Jigat percentage; increase
drying time post-production.

Fragrance Distortion Fragrance oil reacting with charcoal Use high-purity, steam-washed
impurities. charcoal powder.

"Qiling" on Packaging Incomplete absorption or incorrect Extend curing time; check the specific
DPG ratio. gravity of the oil blend.

Faint Scent Throw High percentage of low-volatility Rebalance the Top:Heart:Base note
fixatives. ratio in the perfume compound.

Case Study: Optimizing a "Powerful" Smell

A common inquiry on professional forums (such as Quora) is how to make a "powerful”" agarbatti. The solution is

not simply adding more perfume. A "powerful" smell is achieved through synergy. By combining a high-volatility top
note (like Citral) with a heavy-duty fixative (like Galaxolide or Musk Xylol), the manufacturer creates a "trail" of
scent. The top note provides the immediate impact when the pack is opened, while the middle and base notes
provide the "body" during the actual burning process.

Industrial Safety and Regulatory Compliance

Modern perfumery must adhere to IFRA (International Fragrance Association) standards. Many aromatic
chemicals used in the past, such as certain nitromusks, are now restricted due to potential health risks.
Manufacturers must ensure that their Agarbatti Perfume Formulationsdo not exceed the maximum allowable
concentration for skin sensitization (Category 11 for incense products).

The Role of Technical Literature

Professional handbooks, such as the "Complete Technology Book on Perfumes, Agarbatti, and Dhoopbatti,"

provide the necessary Project Profiles and Formulation Matricesfor scaling from lab-scale to industrial
production. These resources detail the specific machinery required, including auto-feeding stick machines and
vacuum-sealed dipping tanks, which are essential for maintaining the 3:1 or 5:1 ratios consistently across millions
of units.

Synthesis of Modern Incense Technology

The production of agarbatti is a sophisticated marriage of ancient tradition and modern chemical engineering.
Success in the market requires more than just a pleasant scent; it demands a deep understanding of DPG
solubility, the combustion mechanics of wood powders, and the olfactory biologyof the consumer. By utilizing
precise mathematical ratios and adhering to rigorous manufacturing workflows, producers can create aromatic
products that are not only sensory-pleasing but also commercially viable and technically sound. As the industry
moves forward, the focus will likely shift toward even cleaner-burning bases and the integration of sustainable,
biodegradable aromatic chemicals, ensuring that the ancient art of incense remains relevant in a health-conscious,
modern world.
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