
Distillation
Essential oils are very popular today, but did you know their production and use are 
thousands of years old? It’s wonderful to see the upsurge in interest in this method, 
and the careful use and enjoyment of these concentrated oils. Perfumers use these 
oils every day, but they are often purchased from suppliers because the amount of 
plant material needed is huge, and the yield often tiny. When making your own, you’ll 
obtain a small amount of essential oil, and a larger amount of scented hydrosol, the 
water that comes along in the process. This chapter provides a good introduction to 
this fascinating art. 

A fun fact is that, aside from plant material, various other substances can be 
distilled, such as seashells, soil (yes, dirt!), leather, and pretty much anything that 
can be put into a still.

3j

49

Left: There are many sizes and types of stills available. I have two that serve my purposes, and I 

encourage you to read more, contact suppliers, and decide which is best for you. Shown here from 

left to right are a 2-liter glass steam still (with rosemary in the steam chamber) and a 20-liter copper 

steam-and-hydro still.
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Hydrosol 
When plant material is steam or water distilled, a portion of the extracted scent and natural constituents that 

include scent molecules remain in the distillate water, which is called hydrosol. The hydrosol has scent and 

taste properties and is useful for many perfumery projects, including body and face sprays, room and linen 

sprays, and colognes. 

For centuries, distilling rose petals and orange fl owers resulted in the only two hydrosols that were sold 

to the consumer: rose water and orange fl ower water. Currently, a variety of these waters are sold to 

consumers, and they are used in aromatherapy, cosmetics, and food. The scent molecules in hydrosols 

represent the less concentrated, more fi nely dispersed components of the plant material, and their 

fragrance is often beautiful, just fainter and less concentrated than that of the essential oils.

In the past ten years or so, artisan natural perfumers and distillers decided to try something new. They distill 

whatever they wish: fragrant fruit, cocoa nibs, gardenias, violets, and other nontraditional items. While many 

of these botanicals are too delicate to produce an essential oil by distillation, they’re producing a hydrosol 

for the pleasure of having a scented water that’s useful in health and beauty products. 

Although these hydrosols may be much less potent than an essential oil, they uniquely showcase materials 

that do not yield essential oils. The elusive fragrances of various fruits, fl owers, roots, and seeds are now 

fl owing from artisan stills around the world, lending new and unusual beauty to the world of aromatics.

Traditional and Modern Uses for Hydrosols

Hydrosols can be used on their own as room, linen, or body sprays. They can be sprayed on the entire 

body, including the hair, providing a subtle, overall perfume, and can be added to a perfume or cologne, 

where their fragrance will contribute gentle nuances to the blend. 

Hydrosol is a combination product, often embodying aspects of the essential oil, but also containing 

many healing, water-soluble compounds that are not present in the essential oil. This makes hydrosols 

popular in the world of body care and cosmetics. 

You may wish to keep a spray bottle of a hydrosol in the refrigerator to spray on your face for a 

refreshing spritz. Because hydrosols have a relatively short shelf life, they are not meant to be stored for—

or used over—a long period of time. Refrigeration is always recommended.

Introduction to Distillation

Distillation is the most complex extraction method in this book, requiring a fair amount of expertise, 

or a willingness to tackle a steep learning curve. The methods of distillation for the diff erent types of 

extraction and the variety of stills that are currently available warrant an entire book to themselves. But 

don’t be discouraged when I mention steep learning curve and expertise: I include a fast, low-cost, no-still 

method of creating scented hydrosols on your stove top or electric hot plate (see page 59). You won’t 

get any essential oil, but hydrosols are great for many fragrant uses. I make this “simplers’” hydrosol at 

least once a week—it’s addictive!

To distill a botanical, the plant is either combined with water in a distillation unit or suspended above 

water. When heat is applied to the distillation unit, the water temperature rises, creating steam and 

releasing the aromatic molecules from the botanical. The scent molecules are carried along with the 

steam through a chilled condenser that causes the vapor to revert to liquid. This liquid is the volatile 

scented oil of the plant and the water that holds water-soluble molecules. The liquid fl ows either into a 

receiving vessel, where the oil fl oats on top of the water and is siphoned off , or into a separatory vessel 

that has two diff erent outlets—one for the essential oil and one for the hydrosol water. 

A still is an extraction system made of several pieces of equipment connected in series, which, when 

used in perfumery, processes extraction material, usually with water and/or steam, to produce scented 

extracts. From their earliest crude clay distillation alembics, distillers experimented, and their distillation 

units evolved to use diff erent materials, such as copper, steel, and glass. Modern units may have a gauge 

to monitor the temperature, vacuum columns for specialty distillations, and a separatory fl ask to easily 

separate essential oil from water distillate.

Introduction to Essential Oils and Hydrosols

Distillation produces two products: an essential oil and a hydrosol. Some distillers adjust their stills to 

produce more essential oils; others may prefer to produce only a hydrosol. 

Essential Oil
Also called volatile oil or ethereal oil, essential oil is the fragrant plant essence that gives each plant its 

characteristic scent. When you smell a mint leaf, or a rose, or the rind of an orange, you’re smelling the 

essential oil. Depending on the plant, essential oils are obtained from various parts (fl owers, leaves, roots, or 

bark) by steam or hydro-distillation, the two primary distillation methods that you’ll learn more about soon. 

The typical yield of essential oil from plant material is 1 to 3 percent by weight. Even though most people 

don’t have access to the kilograms of rose petals that are needed to distill a single ounce (30 ml) of 

rose oil, this book presents an option that can produce a few drops of rose oil. If you distill volatile, oil-

rich dried products—such as vetiver root—you may get a few milliliters, so don’t give up on the idea of 

distillation because of the lack of a large still and lots of plants.
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Methods of Distillation

As the practice of scent distillation evolved, so did diff erent methods of distillation. To better extract 

fragrance for each type of product, several methods of distillation are used, dictated by the type of plant 

(or other) material. Let’s unpack each of them.

Hydro-Distillation 
This is the oldest distillation method, and it is most useful for distilling tougher herbs, woods, roots, 

seeds, and powdered spices, as well as some fl owers, such as roses, which are exclusively hydro-distilled. 

The plant material is added to water in a retort or boiling cylinder. The botanical material must be able to 

withstand the heat and pressure of boiling. 

Small distillers often use this method because of its simplicity and reduced cost. However, hydro-

distillation can be tricky because it is diffi  cult to maintain a consistent distillation rate. Material near 

the bottom of the still can be overheated, giving the product a burned note. Additionally, hydrolysis—a 

chemical reaction with the water—can occur, which ruins delicate, fruity-smelling plant compounds. Some 

botanicals are never hydro-distilled because they lose their sweet, fruity aspects in the process. 

Steam Distillation 
For this method, also called water/steam distillation, the aromatic plants are placed in a separate vessel 

above the one containing the water. Steam from the water vessel passes through the botanical in the 

vessel above it and is collected in the condenser. In a simple steam distillation setup, the botanical 

material is separated from the steam-producing hot water by a fi ne mesh grid. You can steam distill just 

about anything, except for roses because they clump into a mass and can scorch. 

Vacuum Distillation
This method uses a special adapter, called a vacuum column, which is attached to the distillation unit. 

During distillation, the vacuum column reduces the atmospheric pressure above the distillation chamber, 

allowing extraction to occur at temperatures that are below the normal boiling point and often at room 

temperature. This is a desirable way to distill aromatics because there is no danger of scorching them. 

Vacuum distillation is an important procedure in the creation of certain isolates. It is also used to remove 

the alcohol from tinctures, creating absolute oils, which are the highest-quality distilled extraits. 

Popular Hydrosols

The following botanicals are most often distilled for hydrosol. I encourage you to experiment with 

distilling other botanicals for hydrosol.

•�Basil

•�Bay laurel

•�Calendula

•�Frankincense

•�Jasmine

•�Lavender

•�Lemon balm

•�Lemon verbena

•�Mint

•�Myrrh

•� Orange (or other citrus) 

blossom 

•�Rose

•�Rose geranium

•�Rosemary

•�Sandalwood

Safety with Hydrosols

Exercise the utmost caution in keeping all distillation glassware sterile if you don’t plan to use 

preservatives in your hydrosols. These delicate beauties are easily contaminated and need careful 

handling from still to bottle. See “Safely Cleaning Equipment for Projects” on page 21. 

Hydrosols must be produced and maintained in sterile conditions, especially if they’re used for body care 

or food and beverage additions. This means that the following precautions must be observed:

1.� Quickly recap the jar or bottle after opening to lessen the introduction of airborne particles or microbes.

2.�Do not put your fi ngers into the hydrosol bottle.

3.�Be mindful of keeping the hydrosol as sterile as possible. 

4.�Do not store hydrosols for more than two weeks, even with refrigeration. 

Some distillers monitor the pH of their hydrosols. If the initial pH begins to rise and become more alkaline, 

it indicates that the hydrosol is beginning to “turn” or “bloom” with microbial growth. You may wish to 

have your hydrosols tested for microbial activity. See Appendix 3 for recommendations.

If you use hydrosols in your perfumed products, you might consider adding a preservative—such as 

alcohol—to them to prevent spoilage. You can research further on your own to decide whether to use 

them in this manner. 
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I have two distillation devices: a 2-liter glass steam-distillation unit and a 20-liter copper hydro- or steam 

distillation unit. Sometimes it is a bit of a bother to set them up, so when I just want to make a quick 

hydrosol, I don’t set up my distillation units. Instead, I use a method that was probably used thousands of 

years ago and remains effi  cient and productive today. I call it the Simplers’ Hydrosol Distillation method, 

and you need only a few basic kitchen tools. It’s a terrifi c project for a beginner who’s interested in trying 

out distillation but not ready to buy a still yet. You’ll fi nd the step-by-step instructions on page 59, but 

make sure to read through the rest of this introduction fi rst so you know what other tools you’ll need and 

how to properly prepare certain botanicals for distilling.

Additional Equipment, Tools, and Materials
Aside from the distillation unit itself, you’ll need some additional equipment, including the following:

Glass bottles: You should have bottles on hand in a variety of sizes for capturing the distillate. You can 

estimate how many jars or bottles you will need based on the size of the still and the amount of water 

that you add for either steam or hydro-distillation. It is best to collect distillates in a narrow-mouthed 

container rather than a canning jar. The narrower the opening, the less likely airborne bacteria and fungus 

spores are to drop into the container. Store in clear bottles; this way you can easily look into the jar to 

see whether strands or spores of mold, clumps of fungus, or pathogens have accumulated. Sterilize the 

container by using a UV disinfection unit, such as those used by tattoo artists and aestheticians, boiling 

the container, or cleaning it with bleach. (See “Safely Cleaning Equipment for Projects” on page 21.)   

Ice bath: This is required to cool the condenser coil. The ice bath consists of a large bucket or container 

fi lled with ice and water. Alternatively, you can use cold running water. 

Separatory funnel: This is used to separate essential oil from hydrosol. A Florentine separator is also 

good for larger-scale distillation because it allows the hydrosol to keep fl owing while oil accumulates.

Pipettes: These are used to separate essential oil from hydrosol.

Sealant: This is necessary for sealing joints between still parts against any air leaks. A good homemade 

option is rye fl our. When mixed with water, the mixture creates a putty that provides a quick seal for 

alembic still leaks. Rye fl our is best because putties made with other fl ours tend to crack under the heat 

of the distillation. Modern distillers use silicone tape for sealing still joints.

Cleaners: Distillation units require cleaning to remove residue between projects. White vinegar cleans well 

as long as there is no resinous residue. You can also use grain alcohol. Simply dilute 1 cup (237 ml) of alcohol 

with 1 gallon (3.8 L) of water. Distill this through the unit to dissolve residue from inside the still parts.

Tubing: This is used to transport water to and from the condenser from the ice bath.

Submersible pump: This is necessary to pump water in the tubing.

What You Need to Begin Distilling

Before you can begin distilling, you will need a number of items, including the distillation unit or system 

and additional pieces of equipment, tools, and materials. You will also need to spend some time studying 

how to distill before you begin.

Unless you have a good understanding of distillation and are a bit mechanically inclined, the setup, actual 

distillation, and collection of the fi nal product can be daunting. There are many books, YouTube videos, 

and websites that can help you understand the process, and numerous teachers conduct distillation 

workshops. Free publications on distillation are also available; just search the Internet or your local public 

library for them.

Distillation is the only process for which I specifi cally recommend that two people work together, at least 

until you become adept at distilling. Once you become comfortable with the process, distillation can be a 

wonderful solo project. Start small and work your way up, especially if you plan to distill for essential oil. 

Distillation Units/Stills
Distillation units are now easily available from the Internet and in shops in some locales. The size and 

type of unit you choose are dictated mainly by your budget and the type of product you wish to make. 

You will need to research the best distillation method for your particular plant material before obtaining 

the appropriate unit. A small stove top still may suffi  ce for the modern apartment dweller who wants to 

experiment with this ancient art by producing hydrosols. You need a much larger unit to obtain essential 

oil because the yield of most botanicals is extremely low, sometimes less than 1 percent of the biomass 

of the botanical. This could mean that after completely fi lling the biofl ask of a small tabletop still unit, the 

end result from a distillation is only two to three drops of essential oil.

If you are a bit mechanical and you like the idea of creating a distillation system, you can make one 

from old coff eemaker carafes, saucepans, or pressure cookers, with the help of some instructions from 

YouTube videos. I don’t have the nerve for this, but I encourage you to experiment and try some diff erent 

methods if you are so inclined. 

You can fi nd still-making instructions online. One method is to adapt a pressure cooker. However, if 

you use this method, you must be sure to know what you are doing. There are very real dangers if your 

system is built or assembled incorrectly because you are working with pressure and steam.
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Older distillation books recommend using high heat and high pressure. However, distilling is not a one-

size-fi ts-all process. High heat and high pressure could produce a great yield, or it could easily scorch the 

botanical. The new generation of artisan distillers is obtaining beautiful results by carefully monitoring 

temperatures, listening to the still, smelling what’s coming from the still, and using their judgment. I see 

more distillers of herbs and fl owers moving toward low temperature and low pressure for a slow and easy 

still run. High temperature and pressure is the typical distillation method for essential oils, while low and 

slow is more typical for hydrosols. The current theory is that many aromatics that are water soluble are 

slower to distill. 

This chapter presents two very basic distillation processes to get you started (see pages 59 and 60). 

There is much more to learn, and I encourage you to research thoroughly in order to get the biggest and 

highest-quality yield from the system you have. I research each time I distill a new botanical, and there’s 

always something to learn. I highly recommend joining some Facebook artisan distillation groups, where 

members share experiences and you can ask specifi c questions, post photos of your setup, and get to 

know others in the distillation community. 

Storing Your Essential Oils and Hydrosols

As with the storage of infusions and tinctures, essential oils and hydrosols need a dark, cool place, like a 

cabinet. Make sure the lids are on tightly, and they will last for a long time. The only diff erence in storage 

will be if you have refrigerator space. Be aware that the scent from the essential oils will be a bit strong. 

For this reason, I have a separate refrigerator for storage. I didn’t need one at the beginning, but as time 

went by and I had more and more goodies to preserve, I needed to move beyond my little spare cube 

refrigerator and buy a full-size unit for the garage. Be prepared: If the natural fragrance “bug” catches 

you, you’ll eventually need one, too.

REMINDER: When you remove something from the fridge, allow it to come to room temperature 
before lifting the lid. Otherwise, condensation may form, and when you replace the lid, water will 
enter your product and may cause it to go bad.

Preparing Botanicals for Distillation 

The quality and yield of your end products are directly aff ected by the care with which you treat the 

botanicals. Before putting them into the still, you need to prepare them properly. See specifi c plant briefs 

in Chapter 6 for information on what time of day to harvest (if applicable). Fresh botanicals are typically 

used in distillation, but some materials, including roses, benefi t from slight wilting. 

Even distribution and tight packing are necessary for steam to pass evenly through the mass of plant 

material. Without this consideration, steam cuts preferential channels through the charge and much of 

the plant material remains untouched by the steam. Distill your plant matter directly after preparing it to 

avoid excessive loss of essential oil to evaporation from newly exposed surface areas. 

Here are a few tips for distilling certain types of plants:

•�Herbs give a better yield if they’re chopped before distillation. 

•� Flowers that are tiny or fragile, such as roses or elderfl owers, should be distilled immediately 

after harvest.

•� Woods, roots, and dried spices release their essential oils better if they’re soaked in water before 

distillation. They also benefi t from chopping and grinding. 

•� Conifer needles may need soaking in hot water for several hours, or partial drying prior to extraction, 

to break up the waxy cuticle that protects the essential oil glands. 

•� Fruits, such as mangoes and cantaloupes, should be cut into small pieces for distillation. Again, this is 

a new trend, so have fun and experiment.

Distillation Times

The time needed to run the still can vary greatly, depending on the plant material, the desired end result, 

and the size of the distillation unit. During any distillation process, pay attention to the smells emanating 

from your distillation unit. Learn to smell what distillers call the head, middle, and tail of the scent. The best 

scent is typically found in the head or middle. The tail of the scent is often fl at and may smell overcooked. 

The head scent appears shortly after the steam starts and is typically very pleasant and smells like the 

plant. The middle is perhaps a bit deeper, still pleasant, and signals that the distillation is about to go into 

the tail phase. You want to stop the process as soon as you detect the tail, or right before that moment if 

you can. The goal is head and middle distillates, which will give you the highest-quality scent.
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Simplers’ Hydrosol Distillation
Before you jump into buying a still, here’s something you can do tonight with simple kitchen equipment, 
some ice, and, of course, some fresh botanicals. I use this process weekly, because of its ease of use and 
instant reward. I call it a simplers’ distillation, paying homage to the simplers’ method of herbal tincturing 
and infusion. That means nothing is measured; the botanical is simply covered with the solvent—water. This 
distillation process works with either a stove top, hot plate, or campfi re. Note that all of the equipment must 
be made of nonreactive material, such as stainless steel, enamel, heat-resistant glass, or ceramic.

Materials and 

Equipment 

Large pot or saucepan

Platform to elevate the 
bowl, such as a custard 
cup with a fl at bottom 

Plant material (fresh 
is best, but you can 
experiment with seeds, 
bark, roots, and other 
dried material)

Filtered water

Bowl that fi ts inside the 
pot or saucepan 

Pot lid with a slight dome 
(cannot be fl at) and glass 
or metal handle (not 
plastic)

Zip-lock plastic bag 

Ice to fi ll the plastic bag 
(you may need to refi ll 
the bag several times 
as the ice melts, so 
have a generous supply 
available)

Sterile container for the 
fi nished hydrosol

Labels and record-
keeping tools

Process

1.�  Place the pot or saucepan on the stovetop, hot plate, or other heat source.

2.� Center the elevation platform in the bottom of the pot. It’s important that the 
platform be as small as possible because the area around it must be large 
enough to hold as much plant material as possible. I use an upside-down 
custard cup with a fl at bottom.

3.� Place the plant material around the platform, up to the top of the platform. Pack 
it gently to fi t as much as possible in the space without damaging the botanical.

4.�Add enough water to cover the plant material by 1 inch (2.5 cm).

5.� Place the bowl on the platform. This is what will collect your hydrosol. Make 
sure there is at least 1 inch (2.5 cm) of space between the bowl and the sides 
of the pot, allowing steam to rise around it. 

6.� Put the inverted lid on the pot, with the dome facing downward, to allow the 
steam to drip into the bowl.

7.� Bring the water to a boil over high heat, then lower the heat to medium.

8.� Fill the zip-lock bag with ice and place it on the inverted lid. Make sure to use a 
zip-lock bag that’s big enough to cover the lid but does not spill over the sides.

9.� Maintain a strong simmer, hot enough to maintain the steam, but not a furious 
boil, which will damage or scorch the plant material. Replace the bag of ice as 
needed with fresh bags of ice. 

10.  The distillation is fi nished when the plant material looks “spent,” or when your 
nose detects no more scent that you identify with the plant. Take the pot 
from the heat and remove the bag of ice from the lid. I put the bag back in 
the freezer for the next distillation.

11.  Keep the lid on and allow the pot’s contents to cool to room temperature. Pour 
the hydrosol from the bowl into a sterile container and close it tightly. Label the 
container with the date, plant material, and extraction method used. Store in a 
cool, dry place. See “Storing Your Essential Oils and Hydrosols” on page 57.
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TIP: In any distillation, the condenser temperature matters just as much as the burner and 
steam temperatures. If the condenser water is too cold, the essential oils congeal and are 
di�  cult to separate from the hydrosol. The average temperature at which most oils readily 
separate from hydrosol is 110°F (43°C), give or take a degree. For example, with roses 
you must keep the condenser warm (not hot) so that certain aromatic compounds don’t 
crystallize inside the condenser coils. You can learn a great deal while distilling a given 
plant by creating mental associations with specifi c odors and temperatures. Also keep in 
mind that the scent you detect during distillation will vary at di� erent temperatures.

A Basic Distillation Process
You’ve researched what kind of still is best for you, and now you’re ready to learn distilling and produce 
some beautiful scented products. This project describes the most basic process for a general still run to 
give you a good idea of how to distill. It also lists all the equipment and materials that you might need. 

However, these are merely general guidelines. There are so many types of stills, and so many 
permutations of distilling, depending on which end product you’re distilling for—essential oil, hydrosol, 
or both together—as well as which products you will make with the extrait. Follow the manufacturer’s 
instructions for your particular distillation unit. 

Materials and 

Equipment 

Botanical

Distillation unit

Filtered water and ice to 
fi ll condenser

Thermometer

Sterilized bottles or jars 
to collect hydrosol and 
essential oil and to store 
end products

Clean cloth

Clock

Pipettes (for drawing 
essential oil from the top 
of the hydrosol) 

Labels and record-
keeping tools

Process

1.�  Start by placing the botanical in the proper receptacle whether it’s for hydro- 
or steam distillation. In some stills, this will be in the bottom bowl (the retort), 
in others the steam column, and in some both. Follow your still’s instructions 
to get it set up for correct and safe distillation. 

2.� Fill the retort with fi ltered water according to the still’s instructions. If you have 
good-quality tap water available, you may use this, but make sure there is no 
chlorine and the pH of the water is not alkaline. Attach the input and output 
tubes that carry cold water in and hot water out through the condenser. Turn 
on the submersible pump in a cooler fi lled with ice.

3.� Start with the lowest temperature possible, as long as it produces steam. If 
your unit does not have a built-in thermometer, you will have to estimate the 
temperature.

4.� Gradually increase the heat and monitor how the fragrance changes as the 
distillation progresses. 

5.� Place a sterile bottle or jar to catch the distillate as it fl ows from the condenser 
spout. Also place a clean cloth over the condenser spout and top of the jar to 
prevent microbes and dust from entering the collection bottle or jar.

6.� Check periodically to ensure the ice has not melted, and add more when needed. 

7.� Keep precise notes on each still run using a clock so that you know what 
works best for temperature and time. 

8.� When the distillation is over, allow the hydrosol and oil some time to separate, 
and using a sterile pipette, draw the essential oil off  the top of the hydrosol 
and bottle separately. Store your hydrosols in properly labeled, sterile 
containers. See “Storing Your Essential Oils and Hydrosols” on page 57.

With a glass steam distillation unit (shown on left), the ability to see the botanical being 

processed is a delightful perk of the work. Copper stills can connect you to the ancient art and 

are often the type most used for both steam- and hydro-distillation.


