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Executive Summary

Achieving consistent and scalable THCa crystallization is one of the most
critical—and challenging—objectives for cannabis extraction professionals.
Success requires not only expertise but also precise processes, advanced
equipment, and a strategic approach. In today’s competitive market, consistency
and scalability are no longer optional—they are essential for growth and
profitability.

At Evolved Extraction Solutions, we have dedicated years to innovating solutions
for these challenges, resulting in technologies like the Genome Crystallization
System. This guide draws on our expertise to empower extraction professionals
with the knowledge and tools to revolutionize their crystallization processes.

Inside, you’ll find:
¢ Proven techniques for consistent crystallization outcomes.
e Scalable methodologies to maintain quality at all production levels.
e Advanced temperature control strategies for optimal crystal formation.

e Solutions to common production challenges like impurities and solvent
recovery.

Whether you’re a small-scale operator or scaling up for industrial production,
this guide provides actionable insights to help you streamline operations,
increase output, and maximize profitability. Master the art of THCa
crystallization with Evolved and position your business for long-term success.
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Chapter 1

Understanding the Fundamentals of THCa
Crystallization




The Science Behind THCa Crystallization

Achieving consistent and high-quality THCa crystallization requires a deep understanding of the
dynamics that govern crystal formation. The process involves isolating solid THCa structures
from a supersaturated solution, where precise control of variables like temperature, solvent
type, time, and concentration levels is crucial.

When properly executed, the crystallization process separates THCa from other compounds in
crude oil—such as terpenes, fats, and waxes—resulting in high-purity crystalline solids. These
are ideal for premium product formulations, including vape cartridges, diamonds and sauce,
dabs, and edibles.

Key Technical Terms to Know:

THCa Crystallization: The process of isolating pure THCa in a solid, crystalline form
from a solution.

Supersaturation: A state where a solution contains more solute than it can dissolve
at a given temperature, driving crystal formation through precipitation.

Solute: The compound being dissolved in a solution, in this case, THCa and the other
compounds in the crude oil are dissolved in butane and/or propane.

Precipitation: The process by which a dissolved substance forms solid particles and
separates from a solution, typically due to changes in temperature and concentration.

Crude Oil: An unrefined cannabis extract containing a mix of cannabinoids, terpenes,
fats, and waxes.

Solvent: A liquid used to dissolve compounds during extraction and crystallization,
such as butane. Butane is a polar compound that dissolves and precipitates THCa
effectively.

Concentration Levels: The amount of solute (THCa) present in a solution relative to
the solvent, critical for achieving supersaturation.




The Role of Solution
Concentration and Supersaturation

Supersaturation is the cornerstone of crystallization, achieved when a solution holds more
solute—such as THCa from crude oil—than it can dissolve at a given temperature. Maintaining
this finely balanced state ensures controlled crystal formation while minimizing the risk of
premature precipitation.

For extraction managers, precise control over these three key variables —temperature,
concentration, and time—is essential to consistently producing high-value THCa isolates at
scale.




e Temperature:
Temperature plays a critical role in crystal growth. To optimize consistency of crystal
formation, we must carefully control low temperatures that encourage crystal formation.
Sudden drops in temperature, known as “crashes,” can accelerate crystallization but may
lead to impurities being trapped within the structure and the rapid formation of crystals
produce very small structures.

e Time:
Crystallization requires a delicate balance. Faster processes may yield isolate sooner but
that crystallizes into a fine powder. They’re difficult to wash and they clog filters and end
up with compounds from the crude oil entrained inside so batches produced like this will
often be of lower purity, while slower processes can limit throughput. Striking the right
timing ensures crystal purity and scalability.

e Solute Concentration:
The role of solution concentration and supersaturation is crucial in the crystallization of
THC isolate. Supersaturation occurs when the concentration of THC in a solution exceeds
its solubility, triggering crystallization. This can be achieved by two primary methods:
evaporating the solvent to increase THCa concentration and reducing the solution
temperature to lower solubility. Effective control of these parameters is essential for
reliable and repeatable crystallizations.

In our specific process, the Genome Crystallization Reactor provides precise control over the
key variables that influence crystallization. The reactor’s jacketed design allows for precise
heating and cooling, enabling consistent management of solution temperature. Its fully
adjustable cooling rate supports gradual transitions to maintain optimal supersaturation
levels. Gentle agitation ensures uniform temperature distribution throughout the solution, a
critical factor for consistent and predictable crystallization. These advanced features empower
users to finely tune process parameters to crystallize, redissolve, recrystallize, and wash the
crystals effectively, delivering high purity and yield in the final product.

The Genome Crystallization Reactor excels at managing the critical variables of
temperature, time, and solute concentration which are essential for maintaining
supersaturation and achieving reliable, scalable THCa isolate production. With this Level of
control, extraction managers can balance these factors to optimize crystal growth, preserve
purity, and efficiently meet production demands.




Delivering Optimal Consumer Experiences

Why THCa Isolate is the Cornerstone of Versatile Product
Formulations

THCa isolate plays a pivotal role in product formulations due to its versatility and
adaptability. It can serve as a raw ingredient in a wide range of products, including vape
cartridges, edibles, and other THC-based goods. One key advantage is its ability to be
decarboxylated into a distillate-Llike substance, offering a flexible base for creating consistent
and potent formulations. Additionally, the uniformity of THCa isolate—whether derived from
fresh frozen or cured biomass—makes it a reliable bulk material for melting and converting
into liquid diamonds or other concentrates. This adaptability allows manufacturers to produce
high-quality formulations efficiently, meeting diverse market demands and expanding product
lines with minimal variability in quality.

Flavour: The process of THCa crystallization produces optimal flavors through the creation
of a high terpene extract (HTE), which is separated and purified during crystallization. By
preserving and concentrating terpenes, the process ensures that the final product maintains
its rich, complex profiles. This high terpene extract can then be reintegrated into formulations,
delivering enhanced flavor intensity and a superior sensory experience for consumers.

Scalability: THCa isolate simplifies the production process, enabling manufacturers to
scale formulations across a wide range of THC-based products with a standardized ingredient.

Consistency: Its uniform composition, regardless of source biomass, ensures that
formulations maintain predictable potency and quality, crucial for meeting consumer
expectations.

Repeatability: The reliability of THCa isolate allows for precise replication of product
formulations, ensuring consistent results in every batch, from vape cartridges to edibles. This
becomes especially important when operating in multiple regions and when the product is
produced in more than one facility.




Chapter 2

Optimizing Crystallization for Consistency

Consistency is the hallmark of high-quality THCa production, but achieving
it requires a thorough understanding of the factors that can disrupt the
crystallization process. By identifying and addressing these challenges,
operators can produce isolates with uniform quality across batches, ensuring
customer satisfaction and operational efficiency.




Why Inconsistent Crystallizations Occur

Inconsistent results remain one of the most persistent issues in THCa crystallization.
These variations often stem from:

Inadequate Temperature Control: improper management of cooling rates or

uneven temperature distribution can result in crystals that are too fine or fail to propagate
correctly, leading to suboptimal yields and difficult filtration.

Impurities in the Solution: Fats, waxes, lipids, and decarboxylated THC inhibits
crystal growth and reduces overall efficiency.

Biomass Variations: The quality and cannabinoid content of the starting material
directly impacts the crude extract’s composition, creating variability in crystallization
outcomes.




Temperature Control:
The Key to Success

Precise Temperature control is one of the most critical factors in influencing THCa
crystallization. This applies to both cooling and heating.

Here’s why precision matters:

Cooling Precision: Cooling too quickly can result in the formation of irregular crystals
or the entrapment of impurities within the crystal structure. On the other hand, cooling too
slowly or at insufficiently low temperatures may leave residual THCa in the solution, reducing
yield and purity.

Heating Capability: Achieving 99% purity often requires a second crystallization, which
removes impurities left from the first. This process depends on redisolving the crystals with
precise heating and agitation, making specialized equipment critical for success.

Solution: Evolved’s Genome Crystallization Technology automates and precisely
manages temperature control, allowing operators to optimize cooling rates and maintain
ideal conditions throughout the process. Since you can both heat and cool the vessel,
recrystallization is possible, ensuring repeatable 99% purity.




Handling Biomass Variability

Variations in the cannabinoid profile, quality and age of the starting material can present
another significant challenge. Different batches may contain varying levels of cannabinoids,
terpenes, and particularly fats and waxes, making it difficult to predict outcomes.
Standardizing the extraction process can help mitigate these effects.

Key tips include:

1. Source Consistency: Work with trusted suppliers to ensure feedstock with
consistent cannabinoid profiles and minimal contaminants.

2. Advanced Filtration: implement robust filtration systems early in the extraction
process to remove impurities like fats, waxes, and lipids before crystallization.

3. Batch Testing: conduct analytical testing on incoming biomass to adjust extraction
parameters for each batch.

By prioritizing temperature control, addressing impurities, and mitigating biomass variability,
operators can optimize THCa crystallization for consistent results. These practices not only
improve product quality but also enhance operational efficiency and profitability. In the next
chapter, we’ll delve into the tools and techniques that make these optimizations possible.




Chapter 3

Techniques for Small, Medium,
and Large-Scale Production

Genome
Crystalizer
Method

Diamond

Miner Jar Tech

Introduction to THCa Isolate and Diamonds Production

THCa diamonds, known for their high purity and potency (up to 99.9% THCa), have become a
standout product in the cannabis concentrates market. Whether you’re a beginner, a seasoned
extractor, or a business owner expanding your product line, selecting the right crystallization
technique is critical. Each method balances cost, scalability, and safety, making it important to
align the technique with your production goals.

This chapter delves into three prominent methods for producing THCa diamonds: Jar Tech,
Diamond Miner, and Controlled Crash Crystallization, exploring their advantages, limitations,
and applicability across small, medium, and large-scale operations.




Small Batch Crystallization: Key Considerations

For smaller operations, the emphasis is on cost and accessibility. Jar crystallization is a
commonly used method at this scale. While effective for producing high-purity THCaq, it is both
labour-intensive and time-consuming. This makes it impractical for businesses looking to
scale production to meet growing market demands.

Process:

1. Transfer crude from your hydrocarbon extraction system into
mason jars after solvent recovery.

2. Ensure viscosity is runny but thick—excess solvent can hinder
crystallization and increase risk.

3. Optionally, seed the jar with a small THCa crystal to encourage
uniform growth.

4. Secure the lids gently to allow pressure release. Monitor the
jars for 2-3 weeks as crystals form.

Scaling to Small Commercial Production

As production demand grows, crystallization methods must scale efficiently without sacrificing
quality. For medium to large-scale operations, the choice of equipment becomes pivotal for
maintaining efficiency, consistency, and profitability.

Diamond Miners

Diamond miners are small vessels specifically
designed for producing larger THCa crystals
often referred to as “diamonds.” They

allow for safer, more precise control of the
crystallization through gradually increasing
the concentration of the THCa in the solution,
by gradually releasing butane vapor through
a valve. This enables batch sizes while
maintaining high product quality.




Process:

1. Transfer the refined solution into the diamond miner after solvent recovery with a solvent
to concentrate ratio around 1:1. Add a small seed diamond if available.

2. Ensure that the miner is grounded (static discharge) and in a well ventilated area, preferably
C1D1, or C1D2 approved room.

3. Keep the diamond miner’s jacket warmed to about 30 °C / 86 °F, ensure there is a pressure
release valve to keep pressure around 15 PSI.

4. Monitor and regularly burp the vapor in the miners. This offgasses butane, lowering the
ratio of solvent to concentrate, thus increasing the concentration of THCa. The THCa will
start to precipitate and form diamonds gradually.

Key points:

Advantages: Consistent and safer than jar tech. Efficient and scalable for medium-sized
operations, batch sizes of around 3-5 litres.

Drawbacks: Long processing time of 3-4 weeks per batch, moderate labour intensity and
Limited scalability compared to reactor-based systems.

Recommendations:

This method is well-suited for medium-sized businesses aiming to gradually scale their
production to small commercial levels in a cost-effective and controlled manner. However, the
slow and meticulous process of growing diamonds poses significant challenges when scaling
beyond 10 to 20 diamond miners. The limited output makes it difficult to meet the demands
of more competitive companies with higher production targets, rendering this approach less
viable for large-scale operations.




Scaling THCa Isolate and Diamond Production for
Commercial and Industrial Success

As consumer demand for high-purity THCa isolate and diamonds continues to grow, the
cannabis industry faces increasing pressure to scale production efficiently and cost-effectively.
Commercial and industrial production require innovative techniques and advanced equipment
to meet these demands while maintaining consistency, quality, and profitability. In this section,
we’ll explore the process in scaling THCa isolate and diamond production, highlighting the
methods and technologies that enable businesses to transition from small-scale operations to
robust commercial and industrial output.

Genome Crystalizer Method

The Controlled Crystallization Method is an advanced solution for producing high-purity THCa
isolate and diamonds at a commercial scale. This method enables precise control over key
parameters such as temperature, concentrations, and cooling rates. By programmatically
cooling and mixing the solution while maintaining exact environmental conditions, operators
can precipitate THCa isolate in large quantities quickly and reliably. For instance, a single
operator can process 10 to 40 kg in just one shift.

Seamlessly integrating with hydrocarbon extraction workflows, the method reduces steps
and eliminates the need for additional refinement. When the reactor is paired with vapor
condensing components, it can even alleviate solvent recovery bottlenecks, significantly
improving overall efficiency of the entire extraction process. This streamlined process delivers
high scalability, reduced operational costs, and a consistently repeatable THCa purity of 99%.




Processes:

1. Transfer and Prepare the Crude: Move dissolved crude from the hydrocarbon
extraction system to the Genome Crystalizer via integrated piping. Evaporate excess solvent
until the crude reaches a thick, resinous consistency suitable for crystallization.

2. Initiate Crystallization: use the reactor’s rapid heating and cooling system to
switch to cold settings while injecting cold propane. This triggers a self-reinforcing reaction
that crystallizes the THCa.

3. Crystal Growth: within 1-2 hours, the THCa fully crystallizes into solid form.

4. Separate Crystals and Sauce: Filter the solid THCa crystals from the terp sauce.
Use cold butane or propane to wash the crystals while separating the terp sauce into a
different vessel.

5. Finalize Solvent Removal and Reprocess: Evaporate solvent from the terp
sauce. Meanwhile, dissolve THCa crystals in warm butane using the reactor’s mixing and
agitation features. Both processes happen simultaneously in separate vessels, ready for
pour-off in minutes.

6. Redisolve: Now heat the crystalizer vessel and add warm butane while agitating, this
will turn the THCa isolate into a slurry to either be emptied from the system or redissolved
to begin a second crystallization.

7. Pour and Process: Now one vessel contains pure HTE (high terpene extract), the
other, pure THCa isolate. Pour the contents of each vessel into separate borosilicate dishes.
Use the THCa for products like vapes or transfer it into a diamond miner for larger crystal
growth

8. Optional - Grow Larger Diamonds: in a diamond miner, recrystallize the 99%
pure isolate in as few as 1-3 days. The controlled crash significantly speeds up this process
compared to traditional methods, reducing reliance on multiple miners.

9. Store and Formulate: with terps and diamonds separated, store them until ready
for use. Implement just-in-time manufacturing to reduce inventory costs and streamline
product formulation.




Vacuum Insulated
Cold Crash Column

Modular Filter
Column

Hard Piped Pathway

HTE Collection Vessel '

Key Points:

Advantages: Very high output, highly scalable, low production cost, improved
performance of extraction equipment, repeatable output, ability to reprocess non-conformant
batches to reach 99% purity.

Disadvantages: Requires a higher budget than other methods and investment in
ancillary heating and cooling equipment.

Recommendations

Large-scale producers should prioritize reactor-based crystallizers for their ability to
maximize throughput and minimize operational costs. These systems are essential for
businesses targeting a large consumer base or aiming to meet wholesale demand.




Column Crystallization & Cold Crashing Method

Crystallizing THCa in an extraction column involves cooling the solution within a jacketed
column connected to a chiller, a setup commonly available in hydrocarbon extractors. This
method can serve as a cost-effective bridge for small operations scaling up production.
However, it has notable limitations. Columns allow only cooling, lacking the ability to heat or
redissolve the solution to address issues like overly thick or improperly concentrated material.
This rigidity can lead to inconsistent crystallization, a very fine isolate that is hard to filter and
prone to clogs, and significant challenges in emptying the column. Operators often resort to
using mallets to dislodge the material, which is unsanitary and results in material loss.

Key Points:

Advantages: Consistent and safer than jar tech. Efficient and scalable for medium-sized
operations, batch sizes of around 3-5 litres.

Disadvantages: Long processing time of 3-4 weeks per batch, moderate labour intensity
and Limited scalability compared to reactor-based systems.

Recommendations

While column crystallization may be suitable for small-scale or transitional operations, its
limitations—such as lack of heating capabilities, difficulty addressing inconsistencies, and
inefficient material recovery—make it unsuitable for large-scale production. For consistent,
high-quality crystallization and scalability, invest in specialized reactors with heating, cooling,
and agitation functionalities.




Processes:

1. Prepare the Crude: Evaporate excess solvent until the crude reaches a thick,
resinous consistency suitable for crystallization. Getting this precise before transferring is
critical

2. Transfer Crude: Move dissolved crude from the hydrocarbon extraction system to the
crystallization column.

3. Initiate Crystallization: The column cooling will trigger the precipitation of the
isolate

4. Crystal Growth: within 1-2 hours, the THCa fully crystallizes into solid form.

5. Separate Crystals and Sauce: Filter the solid THCa crystals from the terp sauce.
Use cold butane or propane to wash the crystals while separating the terp sauce into a
different vessel.

6. Finalize Solvent Removal and Reprocess: Evaporate solvent from the terp
sauce and the crystallization column.

7. Pour and empty: Now one vessel contains pure HTE (high terpene extract) so pour
that off. The column contains THCa isolate. Depressurize the column and remove both the
top and the bottom. The isolate will be lodged in the column so put a bucket underneath
and use a mallet to dislodge the isolate.

8. Formulate: use THCa as an ingredient for products Llike vapes or transfer it into a
diamond miner for larger crystal growth.

9. Optional - Grow Larger Diamonds: in a diamond miner, recrystallize the 99%
pure isolate in as few as 1-3 days. The controlled crash significantly speeds up this process
compared to traditional methods, reducing reliance on multiple miners.




Comparative Summary:
Methods for THCa Crystallization

Method Scale Cost Safety Control Efficiency
NETg Small Risk of jar Low Limited Labour-intensive
Dlamond Medium Moderate High Some FIEERD
Miner manual labor
Column/ Fast PV Moderate High Some High
to large
Controlled High . . Maximum
Crash Large (initial) e kgl Precise throughput

Choosing the Right Method

The transition from small to large-scale production depends on your operational goals,
budget, and market demand. While small-batch methods like jar crystallization are ideal for
boutique products or R&D, scaling up to diamond miners or industrial crystallizers is essential
for meeting larger market demands efficiently.

Investing in scalable, automated equipment such as reactor-based crystallizers ensures
consistent product quality, operational efficiency, and the ability to meet increasing consumer
demand with confidence.




Chapter 4

Dealing with Impurities:
How to Improve Purity and Quality




Introduction:
The Importance of Purity in THCa Crystals

Achieving consistent and repeatable purity of over 99% in THCa isolate will set you apart
from competitors. Buyers of THCa often intend to use them in formulations for a wide range of
applications, including

e Vape Cartridges: Consumers increasingly prioritize potency when choosing
cannabis products, especially vape cartridges, often basing decisions on THC milligram
content. They also demand authentic cannabis-derived terpenes and reject non-
cannabis fillers. Liquid diamonds (Chapter 7) combined with pure terp sauce provide the
ideal solution, delivering maximum THC per milliliter, rich flavor, and 100% cannabis-
based ingredients.

e Edibles: THC isolate is the ideal ingredient for edible formulations requiring precise
dosing, with accuracy down to +/- one milligram per serving. This ensures a predictable
and consistent consumer experience. Its 99% purity simplifies quality management by
enabling standardized recipes and reducing waste from off-spec products. Additionally,
isolate can be easily decarboxylated into liquid diamonds—see Chapter 7 for details.

e Medicinal Applications: in GMP-compliant markets and production
environments, standardization and strict ingredient tolerances are essential. THCa and
CBD isolates are perfectly suited for medical products requiring pharmaceutical-grade
precision, ensuring consistency and compliance with stringent industry standards.

e Wholesale Markets: THCa isolate is highly sought after in wholesale markets
due to its exceptional versatility. It can be used to formulate products across nearly
every category, excluding solventless options, making it a valuable and flexible
ingredient for manufacturers.




Shatter Isolates Diamonds

HTFSE Live Resin Formulations

Purity is essential in all formulation applications to ensure accurate calculations and
regulatory compliance. In regulated markets, Certificates of Analysis (COAs) mandate

that residual solvents, heavy metals, and pesticides meet strict limits. Crystallization and
associated purification methods are ideally suited to reliably achieve these standards. By
reducing impurities such as fats, waxes, and residuals to less than 1%, producers can deliver
market-leading product performance and value. Mastering these advanced techniques
enables consistent compliance, opens opportunities in regulated industries, and fosters trust
with consumers.

Optimizing THCa Purity:
Innovative Purification Approaches

Achieving 99% purity in THCa isolate is essential for consistently meeting the highest market
standards. This Llevel of purity not only enhances marketability but also enables repeatable,
precise product formulations. In this section, we delve into advanced purification methods
that can be seamlessly integrated into production workflows to scale up operations and
consistently deliver high-value products. These techniques are designed to maintain quality
and efficiency, even when faced with significant variations in input biomass.




Understanding Impurities

Impurities such as fats, waxes, and lipids are non-polar molecules with a high molecular
weight. These can solubilize in solvents but tend to co-precipitate with THCa if not removed
early.

Residual solvents and water can also disrupt crystal formation by altering the solubility
equilibrium of THCa in the crystallization medium.

Decarboxylated THC can also be considered an impurity that inhibits crystallization when it
is present in the solution in high concentrations. This would typically be caused by very old
biomass that has been degraded.

Washing Techniques

Crystal Washing

Once crystallization is complete, the crystals are suspended in the solution, circulated by
agitator blades. The washing process begins by draining the vessel while pumping refrigerated
butane into the top. At sufficiently cold temperatures, solid THCa crystals no longer dissolve
in butane, allowing them to be purified as the wash removes residual impurities. This process
also separates and collects the high terpene extract (HTE) in a separate vessel for further
concentration, ensuring both purified crystals and valuable terpenes are efficiently recovered.

Iterative Crystallization

Performing a second crystallization after redisolving initial crystals is a critical step in
achieving 99% purity. This process effectively separates THCa from compounds that may have
been entrained during the first crystallization, resulting in extremely consistent concentrations.
It is particularly valuable when processing low-quality biomass, as it ensures the removal of
residual impurities and enhances the overall quality of the isolate.

Redissolving Capabilities

Utilizing equipment with reheating and redisolution capabilities is essential for subsequent
purification cycles. This flexibility not only improves the purity of THCa isolate but also allows
for reprocessing non-marketable concentrates, such as shatter or crumble, into high-value
99% pure THCa isolate. By transforming lower-value products into premium-grade isolate,
this method maximizes product value and frees up cashflow.




CRC Column - Color Remediation Techniques

Color Remediation Column (CRC) techniques filter extracts through media such as silica, clay,
or activated carbon to remove undesirable pigments and compounds. However, the process

can create a bottleneck by restricting solvent flow, slowing down crude oil movement to the
crystallization phase.

An advanced alternative is to perform crystallization before CRC. By isolating and separating
the THCa isolate first, the remaining high-terpene extract (HTE) fraction can be passed through
the CRC column. This approach significantly reduces the volume and viscosity of the material
needing filtration, dramatically accelerating the overall extraction process.

Iterative Crystallization

The most effective approach to managing waxes and lipids is to avoid extracting them by
maintaining temperatures below -30°C when working with high-quality biomass. However,
low-quality biomass often contains higher levels of undesirable compounds, and transforming
it into high-purity, marketable THCa isolate remains viable with advanced techniques.

The Genome Crystallizer enables efficient wax and lipid removal by utilizing one of its vessels
for winterization. This process is enhanced with inline candlestick filters, which are specifically
designed to handle large volumes of solution with minimal clogging. These filters trap fats,
waxes, and lipids effectively while allowing the purified solution to flow through.

Candlestick filters are highly advantageous in this application because they are easy to

clean, durable, and capable of maintaining consistent filtration even with challenging input
materials. After the solution is filtered, it is returned to the Crystallizer, now free of impurities
and ready for crystallization. This integrated method ensures that even low-quality biomass
can be refined into high-purity THCa isolate with maximum efficiency.




Addressing High THC Ratios in Poor-Quality Starting
Material

When processing degraded biomass or reworking old wax, shatter, crumble, or crude that has
been improperly stored, a common issue is an elevated THC-to-THCa ratio. Oxidation and
degradation over time lead to the decarboxylation of THCa into THC, inhibiting crystallization.
Despite these challenges, such low-quality material can still be upgraded to 99% pure THCa
isolate with the right approach.

To overcome the high THC content that prevents crystallization, operators can introduce
additional THCa isolate from a different batch into the Crystallizer vessel. This increases the
THCa-to-THC ratio, enabling a crystallization reaction to occur. The separated crude, now
free of crystallized THCa, can then be distilled to recover the remaining THC as distillate,
maximizing yield and value from even the poorest-quality starting material.

Achieving Excellence with the Right Partnership

The challenges of washing techniques, iterative crystallization, advanced filtration, and
processing poor-quality starting material are common in professional labs where precision
and adaptability are critical. Overcoming these obstacles requires full control and flexibility
throughout the extraction and crystallization process.

The Genome Extraction Platform provides a complete solution, equipping operators with
advanced tools like the Genome Crystallizer and inline candlestick filters to achieve high-
purity results while streamlining workflows. As a key partner, we offer both the equipment and
the engineering expertise to address unique production challenges and optimize operations.

With the right tools and support, labs can consistently produce market-leading THCa isolates
and other high-value products while scaling operations efficiently.




Chapter 5

Troubleshooting Common Crystallization
Challenges




In the previous chapter, we explored the challenges posed by impurities and contaminants,
such as fats, waxes, or low-quality crude oil, and the methods to address these obstacles
through pre-filtration and iterative crystallization. With those foundational issues resolved,
this chapter shifts focus to the variables within the crystallization process itself, which remain
critical even in the absence of impurities.

Key process parameters, including crude to solvent ratios, temperature control, and viscosity,
directly influence the consistency, yield, and quality of THCa crystallization. Understanding
how to optimize and adjust these variables ensures that even high-purity solutions can
crystallize efficiently, with uniform results. This chapter will provide insights into managing
these factors, troubleshooting common process-related challenges, and leveraging advanced
techniques to maintain precision and scalability.

Improper Concentration

Maintaining the correct solvent-to-crude ratio is essential for successful THCa crystallization.
A solution that is too dilute leads to slow crystallization, producing small, weak crystals and
inefficient filtration. On the other hand, an overly concentrated solution becomes too viscous,
preventing THCa molecules from forming proper crystals and resulting in a thick, toffee-Llike
consistency that hinders crystallization.

To address these challenges, operators need equipment capable of reheating solutions to
dissolve improperly formed crystals and to evaporate and concentrate the solution, to restore
the correct balance. This flexibility ensures crystallization can resume effectively. Such control
is particularly critical when working with inconsistent crude oil inputs, as feedstock variations
often require on-the-fly adjustments to achieve optimal results.

Temperature Control

Precise temperature control is essential for producing consistent, high-quality THCa crystals.
Rapid cooling can lead to fine, powdery crystals that clog filters and complicate processing.

Gradual, controlled cooling promotes uniform, well-structured crystals that are easier to
filter and purify. Advanced temperature control systems are key, allowing precise transitions
between heating and cooling while ramping down temperatures at an exact rate to achieve
optimal crystal size.

Viscosity Issues

Properly managing solution viscosity is crucial for successful THCa crystallization. Overly thick
solutions restrict THCa molecules from moving freely, preventing proper crystal formation and
leading to incomplete or inconsistent results—or even a solid, unworkable mass.

Equipment with reheating and dilution capabilities is essential for correcting viscosity issues.
Reheating dissolves thick solutions or improperly formed crystals, allowing operators to
adjust the solvent ratio and restore ideal conditions for crystallization. This ensures smooth
processing, consistent results, and scalability, even when dealing with overly concentrated
batches.




Chapter 6

Solvent Recovery as a Bottleneck in
THCa Production




Solvent recovery is often the most significant constraint in the optimal production of THCa
isolate, despite being primarily an upstream process. Its relevance lies in its direct impact on the
flow of crude oil to the crystallization process, which depends on efficient solvent recovery to
maintain steady production. When solvent recovery systems become bottlenecks, they disrupt
the continuous workflow, reducing throughput and compromising the scalability of the operation.

Understanding the Bottleneck

In hydrocarbon extraction systems, many processes operate as batch processes rather than
continuously, creating natural pauses in production. By making solvent recovery a continuous
process, operators can eliminate waiting times for solvent to be reclaimed, maintaining steady
production and improving throughput.

Traditional active recovery systems often exacerbate delays, relying on pumps that are

noisy, limited by their motor and bore size, and add excess heat to the solvent. This heat
demands significant cooling energy, making active systems less efficient and difficult to scale.
Transitioning to a continuous, passive recovery method eliminates these inefficiencies, allowing
the entire production workflow to operate continuously without interruption.

Highlighting the Advantages of Passive Recovery

Passive recovery systems offer significant advantages over traditional active systems that rely
on compression-based solvent recovery pumps. While these pumps are effective at moving
vapor, they add heat and pressure to the system, which limits vapor flow rates and requires
extensive cooling to compensate.

In contrast, passive systems eliminate the need for compression-based pumps by leveraging
pressure differentials, heat, and plate heat exchangers to condense large volumes of vapor
at low pressure. This approach not only reduces heat and pressure within the system but also
massively increases potential vapor flow rates. The result is faster solvent recovery, lower
energy costs, and streamlined operations, enabling uninterrupted production and improved
scalability.



https://evolvedextraction.com/ethanol-recovery-system-srd-30

Scaling with Proper Heating and Cooling

The speed of solvent recovery is directly tied to the capacity of heating and cooling systems.
Underpowered chillers or heaters can Llimit recovery rates, creating bottlenecks. Industrial -
grade heat exchangers and high-capacity chillers ensure efficient heat rejection and rapid
solvent condensation, dramatically improving throughput. Properly sizing these systems to
match production needs is critical, as even minor upgrades can significantly enhance solvent
recovery rates.

Innovative Solutions for Enhanced Recovery

One of the most impactful advancements is the integration of regenerators—heat exchangers
that recycle cold energy from extracted solvent to condense vaporized solvent. This setup
reduces the workload on heaters and chillers, enabling faster and more energy-efficient
recovery. By preheating solvent before it enters the collection pot, regenerators also boost
evaporation rates, creating a continuous, high-speed recovery loop.

Modular Innovations Backed by Engineering
Expertise

Solvent recovery plays a vital role in ensuring the efficient flow of crude oil to the
crystallization process, directly impacting the overall productivity of THCa production. The
Genome Crystallizer, paired with additional modules from the Genome Catalogue, offers a
modular approach to significantly enhance solvent recovery rates. These adaptable solutions
optimize existing systems, driving efficiency, productivity, and profitability.

By integrating passive recovery systems, advanced heating and cooling technologies, and
innovative tools like regenerators, operators can eliminate bottlenecks and achieve continuous,
high-throughput production. With the support of expert engineering and a flexible modular
design, the Genome Platform empowers operators to customize their systems for maximum
performance and scalable success.




Chapter 7

Decarboxylating THCa Isolate into Liquid Diamonds

Liquid diamonds are a refined form of liquid THC isolate, created by heating THCA crystals
until they decarboxylate into pure THC. This process results in a stable liquid that offers
the benefits of high purity and consistency, similar to distillate but with a key distinction:
liquid diamonds are typically 5-10% more concentrated than traditional distillates. After
decarboxylation, the THC remains stable as a liquid, making it an ideal component for
formulations requiring a highly consistent and highly concentrated THC base, particularly

vape cartridges and edibles.




Key Benefits:

High Purity

Liquid diamonds are typically 98% or higher in THC content, achieved through controlled
crystallization processes followed by decarboxylation.

Can produce the highest concentration for vape cartridges, and terrific user experience
when formulated with quality high terpene extract.

Extremely reproducible formulas due to the high purity and consistency.

Enhanced Versatility

Can be formulated into vape carts or other cannabis products with consistent potency
and viscosity.

Popular in strict medical markets as a pharmaceutical API.

Can be stored as a powder and liquified when needed.

Cost-Effectiveness

The process eliminates the need for expensive distillation equipment (e.g., wipe film
evaporators) while producing a purer product.

Little refinement needed, only a quick decarb step. No waiting for

Lower labor cost than producing distillate, as the distillation process requires many
additional refinement steps.

Minimized Waste

Unlike distillation, liquid diamond production avoids generating unnecessary fractions
(e.g., unusable terpene or residue fractions).

When making liquid diamonds from quality biomass, the byproduct is high terpene
extract. This adds value to product formulas and increases the sellable weight of the
finished product.

Since the isolate is separated from the terpenes before any heat is applied, the terpenes
retain their optimal flavour and aromatic properties.

Combining THCA isolate from lower-quality biomass with high-quality HTE, producers
can offer cartridges with premium terpene profiles, satisfying consumer demands for
quality, potency and affordability.




Process Overview:

1. THCA Isolation

* Using any of the crystallization methods described in this ebook, THCa is separated from
the terpene-rich fraction of the live resin.

2. Decarboxylation
* The isolate is loaded into a decarboxylation reactor
* Add nitrogen or pull vacuum to remove any oxygen, and avoid oxidation of the product.

* The THCA crystals are heated and agitated, first to liquify them and then for the
decarboxylation reaction.

» The reaction produces Co2 gas, so ensure that the vessel can either be pressurized, or
that it can relieve the pressure with a pressure relief valve.

3. Distribution or formulation
» Storein a cool and dry place before formulating or distributing.

* The decarboxylated THC is mixed with a precise amount of terpene fraction to ensure
desirable viscosity and flavor profiles.

Challenges and Considerations:

1. Decarboxylation Precision

* Heat must be carefully controlled to prevent degradation or oxidation of THC.

* Oxygen-free environments are critical to maintaining product integrity.

2. Terpene Retention

* Terpenes are separated early in the process to preserve their quality and ensure they
are not lost during heating. Ensure that you do not apply high temperatures to quality
terpenes.

* Only recombine terpenes with liquid diamonds once the liquid has cooled below 50 °C.




Chapter 8

Future-Proof Your Crystallization
Process & Your Business

In the cannabis industry, evolution isn’t optional—it’s survival. Success demands
adaptability, a defining trait that separates thriving businesses from those that
fade away. By embracing change, staying ahead of market trends, and innovating
relentlessly, companies can navigate challenges, meet shifting consumer demands,
and position themselves as industry leaders. Those who fail to adapt risk being left
behind in this fast-paced, ever-evolving landscape.




Column Crystallization & Cold Crashing Method

Crystallizing THCa in an extraction column involves cooling the solution within a jacketed
column connected to a chiller, a setup commonly available in hydrocarbon extractors. This
method can serve as a cost-effective bridge for small operations scaling up production.
However, it has notable limitations. Columns allow only cooling, lacking the ability to heat or
redissolve the solution to address issues like overly thick or improperly concentrated material.
This rigidity can lead to inconsistent crystallization, a very fine isolate that is hard to filter and
prone to clogs, and significant challenges in emptying the column. Operators often resort to
using mallets to dislodge the material, which is unsanitary and results in material loss.

e Stay Lean with Ingredients-Based Manufacturing

Avoid overstocking by focusing on producing versatile ingredients like isolate and terp sauce.
This approach keeps your inventory nimble, allowing you to adapt quickly to ever-changing
consumer preferences without tying up cash in slow-moving SKUs.

e Embrace Variety: Regularly Launch New SKUs and Flavors

Consistently innovate with new product offerings to stay ahead of industry trends and cater to
evolving market demands, ensuring your brand remains competitive and relevant.

e Collaborate with an Innovation-Driven Partner

Partner with an equipment and engineering provider that anticipates your challenges and grows
with you. Optimize efficiency, reduce costs, and stay competitive by leveraging cutting-edge
solutions tailored to your production scale.

e | everage Data for Continuous Improvement

Use data analytics to refine your extraction processes, improve yields, and maximize efficiency.
Test biomass before and after extraction to ensure optimal performance. Explore Evolved’s
profitability calculators and webinars for actionable insights.

e Automate to Minimize Labor Costs

Implement automation to reduce manual labor and improve operational efficiency, freeing your
team to focus on strategic tasks while keeping costs in check.

e Simplify Your Supply Chain

Streamline procurement and logistics to reduce downtime risks, cut shipping expenses, and save
time. Calculate your downtime today with Evolved’s supply chain calculator and see where you
can boost efficiency.

Adaptingisn’t just surviving—it’s thriving. By embracing these strategies, your extraction business
can remain resilient, innovative, and ahead of the curve in this competitive market.




Appendix — Resources & Tools

What are THCA Diamonds?

How to make THCa Diamonds - 3 Best Ways

How to make Live Resin - Step-by-Step Guide

THCa Crystallization | Scaling Your Live Resin Cartridge Production

Scaling THCa Crystallization - Controlled Crash Webinar | Expert Tips + Q&A



https://evolvedextraction.com/blog/what-are-thca-diamonds
https://evolvedextraction.com/blog/how-to-make-flawless-thca-diamonds-the-3-best-ways
https://evolvedextraction.com/blog/how-to-make-live-resin
https://www.youtube.com/watch?v=LWrlcw8_n7A&t=116s
https://www.youtube.com/watch?v=fm2hb-sH-FU&t=2747s

evolved extraction solutions

The World’s Leading Experts in Advanced THCa Crystallization

At Evolved Extraction Solutions, we are fluent in every challenge extractors face, at every
scale of operation. As the global leaders in advanced crystallization technologies for
cannabis extraction, we empower businesses to overcome obstacles and achieve market
domination. Our Genome Crystalizer and Genome Extraction Platform deliver seamless,
scalable upgrades, while our expert engineering services provide unparalleled support to
optimize your processes. Partner with us to transform your operations and stay ahead in

the competitive cannabis industry.

Ready to take the Next Step with Advanced Crystallization?




Let’s talk and elevate your business to the next Level.

Contact Evolved Extraction Solutions today to explore how our cutting-edge
systems can transform your operation.



https://evolvedextraction.com/contact-us-now
https://evolvedextraction.com/

