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Chapter 1: Industry Challenges: Why Extraction 
Method Matters 
Before diving into the science of decarboxylation, it is essential to understand how your 
choice of extraction method affects your facility's profitability, compliance burden, and 
operational complexity. Cannabis extraction facility owners and decision-makers face 
unique challenges that directly affect the bottom line. 

1.1 The Problems Facing Today's Extraction Facilities 
The cannabis extraction industry in 2024-2025 faces unprecedented pressure from 
multiple directions: price compression squeezing margins, increasingly stringent 
regulatory requirements, and the need to differentiate through product quality. 
Understanding these challenges—and how your extraction method either compounds or 
solves them—is critical for strategic planning. 

Table 1.1: Industry Pain Points and How the Extraction Method Impacts Each 

Challenge Impact on Your Business With PURE5™ 

Facility Compliance Costs 
(C1D1 Rooms) 

$100,000-$150,000+ for 
explosion-proof construction 
with flammable solvents 

$0 — Non-flammable solvent 
requires no C1D1 
classification 

Safety & Insurance 
Premiums 

Higher premiums, explosion 
risk, and worker safety 
liability with BHO/ethanol 

Lower insurance costs — 
FDA GRAS solvent, zero 
flammability risk 

Regulatory Approval Delays Fire marshal approvals for 
hydrocarbon labs take 6-12+ 
months 

Faster permitting — standard 
commercial space 
requirements only 

Time-to-Market Complex buildouts delay 
revenue generation by 
months 

Rapid deployment — 
operational in weeks, not 
months 

Staff Training & Certification CO₂/BHO systems require 
specialized certified 
operators 

Simple operation — minimal 
training, no specialized 
certifications 

Product Consistency Batch-to-batch variation 
affects brand reputation and 
pricing 

Highly repeatable process 
with consistent full-spectrum 
output 

Margin Pressure Industry-wide price 
compression requires cost 
reduction to survive 

Lowest total cost of 
ownership: $125K CapEx, 
minimal OpEx 

Terpene & Cannabinoid Loss High-temperature methods 
lose 45-80% of terpenes, 
reducing product value 

95-99% terpene retention, 
97% cannabinoid recovery 
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1.2 Facility Compliance: The Hidden Cost of Flammable Solvents 
The 2024 International Fire Code (IFC 2024) and NEC 2023 Article 512 have 
significantly increased scrutiny on cannabis extraction facilities using flammable 
solvents. Facilities processing butane, propane, or large volumes of ethanol now default 
to Class I, Division 1 (C1D1) designation unless a detailed risk assessment proves 
otherwise. 

What does C1D1 compliance actually cost? 

•​ Explosion-proof electrical systems: $30,000-$50,000 
•​ Specialized HVAC and ventilation: $25,000-$40,000 
•​ Fire suppression systems: $15,000-$30,000 
•​ Construction and engineering: $30,000-$50,000 
•​ Total C1D1 room buildout: $100,000-$170,000+ before you purchase 

extraction equipment 

R134a extraction eliminates this entire cost category. Because R134a is non-flammable 
and non-toxic (FDA GRAS approved), PURE5™ systems can be installed in standard 
commercial spaces without requiring special room classification. 

1.3 Safety, Insurance, and Risk Management 
Extraction facilities using flammable hydrocarbons face elevated insurance premiums 
and operational risks that extend beyond the extraction room: 

•​ Higher liability insurance premiums (often 2-3× higher than non-flammable 
operations) 

•​ Worker compensation costs increase with flammable solvent handling 
•​ Explosion incidents in the cannabis industry have resulted in fatalities, facility 

destruction, and business closure 
•​ OSHA violations and penalties for improper solvent handling 

PURE5™ R134a systems eliminate flammability risk entirely. The solvent has been 
safely used in pharmaceutical aerosol drug delivery for decades and carries no 
explosion or fire hazard under any operating condition. 

1.4 Time-to-Revenue: The Cost of Delays 
Each month of operational delay represents lost revenue. For a facility planning to 
process 100 lbs/day of biomass, a 6-month delay in obtaining fire marshal approval and 
completing C1D1 construction could represent: 

•​ Lost processing capacity: 18,000 lbs of biomass 
•​ At average yields: 2,700 lbs of crude oil not produced 
•​ Revenue impact: $500,000-$1,000,000+ depending on market conditions 
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Facilities using non-flammable R134a aerosol extraction can often begin operations 
within weeks of equipment delivery, dramatically accelerating time-to-revenue and 
return on investment. 

1.5 Product Quality and Market Differentiation 
In an increasingly competitive market with downward price pressure, product quality 
becomes the primary differentiator. Consumers and wholesale buyers are willing to pay 
premium prices for: 

•​ Full-spectrum extracts with complete terpene profiles 
•​ Consistent batch-to-batch quality 
•​ Clean extracts requiring minimal post-processing 
•​ Products with verified safety and purity 

Room-temperature R134a extraction preserves 95-99% of the original terpene profile 
while achieving 97% cannabinoid recovery. This means your extract commands 
premium pricing, while competitors using high-temperature methods struggle to 
differentiate their degraded product. 

1.6 The Bottom Line: Total Cost of Ownership 
When evaluating extraction equipment, decision-makers must look beyond the 
equipment purchase price to understand the total cost of ownership (TCO). The 
following comparison illustrates why extraction method selection is one of the most 
consequential decisions a facility owner will make: 

Table 1.2: Three-Year Total Cost of Ownership Comparison 

Cost Category CO₂ System Hydrocarbon (BHO) R134a (PURE5™) 

Equipment Purchase $450,000 $200,000 $125,000 

Facility Compliance 
(C1D1) 

$50,000 $150,000 $0 

Solvent Costs (3 years) $116,640 $72,000 $7,488 

Additional Insurance 
Premium (3 yr) 

$15,000 $36,000 $0 

Winterization Equipment $25,000 $0 $0 

THREE-YEAR TCO $656,640 $458,000 $132,488 
 

Note: Figures based on PURE5™ operational data and industry averages. Actual costs 
vary by location, scale, and specific facility requirements. 
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As this guide demonstrates, understanding decarboxylation science helps you maximize 
the value of your extraction investment. But the extraction method you choose 
determines whether you start with a competitive advantage or an uphill battle. 
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Chapter 2: The Chemistry of Cannabinoids 

2.1 What is Decarboxylation? 
By definition, decarboxylation is a chemical reaction that removes a carboxyl group 
(-COOH) and releases carbon dioxide (CO₂). In cannabis processing, decarboxylation 
occurs when the plant material or extract is exposed to heat, light, cofactors, or 
solvents-all of which can be precisely controlled in a professional extraction 
environment. 

2.2 Acidic vs. Neutral Cannabinoids 
Cannabis plants do not naturally produce THC or CBD in their neutral, 
pharmacologically active forms. Instead, the plant biosynthesizes acidic precursors: 
THCA (tetrahydrocannabinolic acid), CBDA (cannabidiolic acid), and CBGA 
(cannabigerolic acid). These acidic cannabinoids contain a carboxyl group attached to 
the cannabinoid structure. 

The carboxyl group significantly affects bioactivity. THCA, for example, does not 
produce the intoxicating effects associated with THC because the carboxyl group 
prevents efficient binding to CB1 receptors in the brain. However, acidic cannabinoids 
have their own therapeutic properties, including anti-inflammatory and neuroprotective 
effects. 

Figure 1: Molecular structures of THCA and THC showing the carboxyl group 

2.3 The Decarboxylation Reaction 
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When you decarboxylate, you change the structure of the molecule. The acid form 
converts to a light alcohol form; the polarity of the molecule and the dielectric constant 
of the ingredient change. This conversion typically reduces polarity, which in turn lowers 
boiling points. The general reaction can be expressed as: 

THCA → THC + CO₂ 

This reaction is thermally driven, meaning heat is required to overcome the activation 
energy barrier. The reaction is irreversible under normal conditions, making precise 
temperature control essential to achieve the desired cannabinoid profiles. 

2.4 Molecular Weight and Mass Balance 
When the carboxyl group is removed, the molecular weight decreases. This mass loss 
must be accounted for in yield calculations and quality control testing. The 
decarboxylation factor is 0.877 × THCA value by weight. 

You can verify your decarboxylation performance as follows: weigh the oil before decarb 
and then post-decarb. Take the starting weight × 0.877, which should be close to your 
ending weight after decarb. This provides a simple quality control check. 

Table 2.1: Cannabinoid Molecular Weight Changes During Decarboxylation 

Cannabinoid Pair Acidic MW (g/mol) Neutral MW (g/mol) Mass Loss (%) 

THCA → THC 358.5 314.5 12.3% 

CBDA → CBD 358.4 314.5 12.3% 

CBGA → CBG 360.5 316.5 12.2% 
 

Note: The 0.877 factor (100% - 12.3% = 87.7%) reflects the theoretical maximum 
conversion. Actual yields depend on process conditions and material quality. 
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Chapter 3: Kinetics of Decarboxylation 

3.1 First-Order Reaction Kinetics 
Research by Wang et al. (2016) established that cannabinoid decarboxylation follows 
first-order reaction kinetics. This means the rate of conversion depends only on the 
concentration of the acidic cannabinoid present, following the equation: 

 −𝑑[𝐴𝑐𝑖𝑑𝑖𝑐]
𝑑𝑡 = 𝑘[𝐴𝑐𝑖𝑑𝑖𝑐]

Where k is the rate constant, which varies with temperature according to the Arrhenius 
equation. Higher temperatures yield larger rate constants, resulting in faster 
decarboxylation. 

3.2 Temperature-Dependent Rate Constants 
The rate constant (k) increases exponentially with temperature. Understanding these 
relationships enables precise process design for optimal cannabinoid profiles. THCA 
decarboxylates approximately 2-3 times faster than CBDA at equivalent temperatures, 
which is why CBD-dominant materials require longer processing times. 

Table 3.1: Relative Decarboxylation Rate Constants 

Cannabinoid Relative Rate Activation Energy Process Implication 

THCA-A 1.0 (reference) 85-90 kJ/mol Fastest conversion 

CBDA 0.3-0.5× 110-115 kJ/mol Requires a longer time 

CBGA 0.35-0.5× 105-110 kJ/mol Similar to CBDA 
 

3.3 Activation Energies 
The activation energy (Ea) determines how sensitive each cannabinoid is to 
temperature changes. Higher activation energies mean the reaction rate increases more 
dramatically with temperature: 

•​ THCA-A: 85-90 kJ/mol (most temperature-sensitive, fastest to convert) 
•​ CBGA: 105-110 kJ/mol 
•​ CBDA: 110-115 kJ/mol (requires more energy, slower conversion) 
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Chapter 4: Practical Decarboxylation Guide 

4.1 When to Decarboxylate: Before or After Extraction? 
The bigger question in cannabis processing is: when do we decarboxylate—before or 
after extraction? This decision significantly impacts your workflow and product quality. 

When you decarb before extraction, you change the polarity of the cannabinoid 
molecules. The conversion from acid form to neutral form typically lowers the polarity 
and dielectric constant. This change enables some non-polar solvents to extract these 
molecules more quickly and efficiently. However, pre-extraction decarboxylation also 
means you cannot produce acidic cannabinoid products from that material. 

Post-extraction decarboxylation preserves flexibility: the same crude extract can be 
processed into THC/CBD products or preserved as THCA/CBDA products depending 
on market demand. 

4.2 Decarboxylation Temperatures and Times 
The optimal temperature and time depend on your starting material (plant vs. extract) 
and target cannabinoid (THC vs. CBD). Below is a comprehensive reference table: 

 
Figure 2: Decarboxylation Temperatures and Times for Various Heating Methods 

Key observations from the data: 

•​ High-THC materials decarboxylate faster than high-CBD materials at all 
temperatures 

•​ Kief and hash require shorter times than plant material due to higher cannabinoid 
concentration 

•​ Cannabis oil decarboxylation is monitored by bubbling. The process is complete 
when bubbles taper off 

•​ Lower temperatures require longer times but preserve more terpenes 

4.3 Oil Decarboxylation Challenges 
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Decarboxylating extracted oil is more difficult to control than decarboxylating the flower. 
The rate depends on multiple factors: volume, temperature, and heat-exchange 
efficiency within the vessel. Due to these variables, loss rates are typically higher, and 
the usual efficiency in oil decarboxylation is only about 88%. 

PURE5™ has developed a low-temperature THC remediation and decarboxylation 
solution that achieves 90%+ efficiency, significantly reducing product loss compared to 
conventional methods. 

4.4 Vacuum Ovens for Oil Decarboxylation 
Cannabis extracts often contain cannabinoids in their acidic forms (THCA and CBDA), 
which are not psychoactive. Vacuum ovens provide a controlled environment for 
decarboxylation, preventing oxidation that degrades cannabinoids and terpenes. 

Benefits of vacuum oven decarboxylation for oils: 

•​ Oxygen elimination prevents oxidative degradation 
•​ Lower effective temperatures reduce thermal stress on cannabinoids and 

terpenes 
•​ Uniform heating eliminates hot spots that cause localized degradation 
•​ CO₂ removal shifts the equilibrium toward products, improving conversion 

efficiency 

4.5 Vacuum Ovens for Flower Decarboxylation 
Vacuum ovens help maintain consistent temperature and pressure throughout the 
process, ensuring cannabinoids and terpenes are preserved, and the final product is 
high-quality. They also help remove moisture, which can lead to microbial growth and 
degradation. 

It is best to use a vacuum oven to avoid odor and preserve terpenes in flowers. 
Recommended protocols: 

For Cannabis (THC-dominant): 

•​ Preheat oven to 240°F (115°C) 
•​ Place the material in the oven and set the timer for 1 hour 
•​ Vacuum the chamber and close the valve to hold a steady vacuum 

For Hemp (CBD-dominant): 

•​ Preheat oven to 275°F (135°C) 
•​ Place the material in the oven and set the timer for 1 hour 
•​ Vacuum the chamber and close the valve to hold a steady vacuum 

By the end of the hour, the vacuum gauge will have reached zero, indicating that your 
material has been fully decarboxylated and CO₂ release is complete. 
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Chapter 5: Extraction Method Impact 

5.1 How Extraction Methods Affect Cannabinoid State 
The extraction method chosen fundamentally determines the cannabinoid profile of the 
crude extract. High-temperature methods cause partial, uncontrolled decarboxylation, 
while room-temperature methods preserve the acidic forms entirely. 

Table 5.1: Extraction Methods and Decarboxylation Impact 

Method Temp Range Decarb During 
Extraction 

Post-Processing Required 

Supercritical CO₂ 88-140°F 
(31-60°C)+ 

Partial (variable) Winterization + controlled 
decarb 

Ethanol -40 to 172°F 
(-40 to 78°C) 

Variable (temp 
dependent) 

Evaporation + decarb 

Hydrocarbon -40 to 32°F 
(-40 to 0°C) 

None Purge + decarb 

R134a (PURE5™) 68-82°F 
(20-28°C) 

None Optional controlled decarb 

 

5.2 The Room-Temperature Advantage 
Room-temperature extraction using R134a (aerosol extraction) provides unique 
advantages for cannabinoid preservation and process control: 

•​ Product flexibility: The same crude can be processed into THC/CBD products OR 
preserved as THCA/CBDA products 

•​ Precise control: Decarboxylation parameters can be optimized for specific 
product requirements 

•​ Terpene preservation: 95-99% terpene retention vs. 20-55% for high-temperature 
methods 

•​ Quality verification: Full potency testing possible before and after decarboxylation 

5.3 Polarity and Solvent Selection 
Understanding how decarboxylation affects polarity helps optimize extraction workflows. 
When acidic cannabinoids are converted to their neutral forms, their polarity decreases. 
This means: 

•​ Pre-decarbed material extracts more efficiently with non-polar solvents 
•​ Acidic cannabinoids (THCA, CBDA) are slightly more polar and may require 

adjusted solvent parameters 

Page 13 | PURE5™ Extraction 

https://pure5extraction.com/r134a-vs-co2-for-extraction-of-botanicals/
https://pure5extraction.com/plant-extraction-with-hfc-134a/


The Science of Cannabis Decarboxylation 

•​ R134a effectively extracts both acidic and neutral cannabinoids without 
heat-induced conversion. 
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Figure 3: Cannabis Extraction Process Analysis  

Page 15 | PURE5™ Extraction 



The Science of Cannabis Decarboxylation 

5.4 Post-Processing Decision Tree 
One of the most critical decisions in cannabis processing is understanding what 
post-processing steps are required after extraction. The following decision tree helps 
facility managers and decision-makers quickly identify their workflow requirements 
based on the chosen extraction method. 

Table 5.2: Post-Processing Decision Tree — What's Needed Based on Extraction 
Method 

Extraction 
Method 

Winterizatio
n? 

Solvent 
Purge? 

Decarb 
Required? 

Distillation? Total Steps 

Supercritical 
CO₂ 

YES — 
waxes 
extracted 

Minimal YES — 
partial 
conversion 

Often 
needed 

3-4 steps 

Ethanol 
(Warm) 

YES — 
fats/waxes 

YES — 
rotovap 

YES Often 
needed 

4 steps 

Ethanol (Cryo) Sometimes YES — 
rotovap 

YES Often 
needed 

3-4 steps 

Hydrocarbon 
(BHO) 

NO — 
selective 

YES — 
vacuum 
purge 

YES Optional 2-3 steps 

R134a 
(PURE5™) 

NO — 
selective 

NO — 
food-grade 

OPTIONAL Optional 0-1 steps 

 

Decision Tree Logic: 

START: What is your extraction method? 

•​ IF CO₂ → Winterize → Test for residual decarb → Complete decarb if needed → 
Consider distillation for purity 

•​ IF Ethanol → Recover solvent (rotovap) → Winterize → Decarb → Consider 
distillation 

•​ IF Hydrocarbon → Vacuum purge (critical for safety) → Decarb → Product ready 
or distill 

•​ IF R134a (PURE5™) → Extract is ready! → OPTIONAL: Decarb only if activated 
cannabinoids are needed 

Key Insight: Each additional post-processing step increases equipment costs, labor 
time, potential yield loss, and the risk of quality degradation. R134a extraction 
minimizes or eliminates these steps, resulting in faster time-to-market, lower operational 
costs, and higher-quality final products. 
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Figure 5: Visual Post-Processing Decision Flowchart 
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Chapter 6: Terpene Considerations 

6.1 Terpene Volatility and Boiling Points 
Terpenes are volatile compounds that contribute to cannabis aroma, flavor, and 
therapeutic effects through the entourage effect. Their low boiling points make them 
vulnerable to loss during decarboxylation. 

Table 6.1: Common Cannabis Terpenes and Decarboxylation Risk 

Terpene Boiling Point Primary Aroma Risk at Decarb Temps 

α-Pinene 311°F (155°C) Pine High (>248°F/120°C) 

Myrcene 333°F (167°C) Earthy, musky High (>266°F/130°C) 

Limonene 349°F (176°C) Citrus Moderate (>284°F/140°C) 

Linalool 388°F (198°C) Floral Moderate (>302°F/150°C) 

β-Caryophyllene 514°F (268°C) Spicy, woody Very low 

Humulene 388°F (198°C) Hoppy Moderate 
 

6.2 Terpene Preservation Strategies 
Several strategies can minimize terpene loss during decarboxylation: 

•​ Lower temperature, longer time: Using 230-250°F (110-121°C) instead of 284°F 
(140°C) preserves more terpenes 

•​ Vacuum processing: Reduces boiling points, allowing lower operating 
temperatures while avoiding odor 

•​ Terpene separation before decarb: Extract terpenes first, decarboxylate 
cannabinoids, then recombine 

•​ Sealed systems: Prevent terpene vapor escape during heating 
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Figure 4: Temperature zones showing terpene volatility risk​
 

6.3 Terpene Preservation Comparison by Extraction Method 
Different extraction methods result in varying degrees of terpene degradation via distinct 
pathways. Understanding these degradation mechanisms helps processors select 
methods that preserve the terpene profiles most important to their products. 

Table 6.2: Terpene Preservation Comparison Chart — Degradation Pathways by 
Extraction Method 

Method Terpene 
Retention 

Primary 
Degradation 

Degradation 
Pathway 

Affected Terpenes 

Supercritical 
CO₂ 

20-45% Thermal + 
Oxidative 

High temp/pressure 
causes 
volatilization; O₂ 
exposure during 
depressurization 

Myrcene, Pinene, and 
Limonene severely 
affected 

Ethanol 
(Warm) 

25-40% Thermal + 
Solvent 

Recovery heat 
(78°C/172°F) 
volatilizes 
monoterpenes; 
polar solvent 
extracts unwanted 
compounds 

All monoterpenes; 
partial sesquiterpene 
loss 
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Ethanol 
(Cryo) 

40-55% Thermal 
(recovery) 

Cold extraction 
preserves more, but 
recovery still 
requires heat 

Monoterpenes during 
the recovery phase 

Hydrocarbon 
(BHO) 

60-75% Purge 
degradation 

Cold extraction 
excellent; vacuum 
purge at 86-140°F 
(30-60°C) causes 
loss 

Volatile monoterpenes 
during extended purge 

R134a 
(PURE5™) 

95-99% Minimal/None Room temp 
68-82°F (20-28°C); 
no thermal stress; 
closed-loop 
prevents oxidation 

Full spectrum 
preserved, including 
volatile monoterpenes 

 

Key degradation pathways explained: 

•​ Thermal degradation: Heat above 248°F (120°C) volatilizes monoterpenes; 
extended exposure causes isomerization and oxidation 

•​ Oxidative degradation: Oxygen exposure converts terpenes to less aromatic 
oxides and epoxides, reducing therapeutic value 

•​ Solvent co-extraction: Polar solvents extract chlorophyll and waxes alongside 
terpenes, requiring additional refinement that causes further loss 

•​ Purge/recovery losses: Post-extraction processing (vacuum purging, solvent 
recovery) often requires heat that volatilizes preserved terpenes 

The entourage effect—the synergistic interaction between cannabinoids and 
terpenes—makes terpene preservation critical for full-spectrum products. Methods that 
preserve the complete terpene profile deliver superior therapeutic outcomes and 
command premium market pricing. 
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Chapter 7: Process Economics Reference Guide 
The economic data presented in this chapter is based on PURE5™ operational 
research and Dr. George Stantchev's analysis of commercial cannabis extraction 
facilities across North America. These figures represent real-world costs observed in 
production environments, not theoretical estimates. 

7.1 Decarboxylation Efficiency and Yield Loss 
Understanding yield loss during decarboxylation is critical for accurate production 
planning and cost analysis. There are two types of loss to consider: 

Theoretical mass loss (unavoidable): 

The release of CO₂ during decarboxylation results in approximately 12.3% mass loss. 
This is reflected in the 0.877 conversion factor (starting weight × 0.877 = theoretical 
ending weight). 

Process losses (controllable): 

Additional losses occur due to thermal degradation, oxidation, and volatilization. 
Standard oil decarboxylation typically achieves only 88% efficiency, meaning 12% of 
cannabinoids are lost beyond the theoretical CO₂ release. PURE5™'s low-temperature 
decarboxylation solution achieves 90%+ efficiency, significantly reducing these 
controllable losses. 

7.2 Total Cost of Ownership Considerations 
The true cost of decarboxylation extends beyond equipment purchase to include facility 
requirements, operational costs, and yield impacts. Decision-makers should evaluate 
the complete workflow cost. 

7.3 Extraction Method Impact on Total Investment 
The choice of the extraction method significantly affects total capital requirements due 
to facility compliance needs: 

Table 7.1: Integrated Extraction and Decarboxylation Cost Comparison 

System Extraction 
CapEx 

Facility CapEx Total CapEx Terpene 
Retention 

CO₂ + Decarb $450,000 $50,000 $500,000 20-45% 

Ethanol + 
Decarb 

$125,000 $100,000 $225,000 25-40% 

Hydrocarbon + 
Decarb 

$200,000 $150,000 $350,000 60-75% 
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R134a + 
Optional 
Decarb 

$125,000 $0 $125,000 95-99% 

 

Note: Facility CapEx includes C1D1 room construction for flammable solvents, 
high-pressure rated rooms for CO₂, and ventilation systems. R134a systems require no 
special facility modifications due to the non-flammable, low-pressure nature of the 
solvent. 

7.4 Operational Efficiency 
Beyond capital costs, operational factors significantly impact profitability: 

•​ Solvent costs: R134a closed-loop systems minimize solvent consumption 
($208/month vs. $3,240/month for CO₂) 

•​ Decarb efficiency: Standard 88% vs. PURE5™ 90%+ means less product loss 
per batch 

•​ Labor requirements: Simpler systems require less specialized operator training 
•​ Product flexibility: Room-temperature extraction enables both THCA and THC 

product lines from the same crude 

 

Page 22 | PURE5™ Extraction 

https://pure5extraction.com/what-is-r134a-extraction/


The Science of Cannabis Decarboxylation 

Conclusions 
Decarboxylation is a critical step that bridges extraction and final product formulation. 
Understanding the kinetics, optimizing process parameters, and selecting compatible 
extraction methods are essential for maximizing both yield and quality. 

Key takeaways for extraction professionals: 

•​ THCA decarboxylates faster than CBDA—use shorter times for THC products, 
longer for CBD 

•​ The 0.877 factor (12.3% mass loss) is theoretical; actual efficiency depends on 
process control 

•​ Vacuum ovens provide superior results—monitor the vacuum gauge settling to 
zero as the completion indicator 

•​ Room-temperature extraction provides maximum flexibility and control over the 
final cannabinoid profile 

•​ Standard decarb achieves 88% efficiency; PURE5™ solutions achieve 90%+ 
with reduced losses 

By mastering these principles, processors can consistently deliver premium products 
while optimizing operational efficiency and profitability. 
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About PURE5™ Extraction 
PURE5™ Extraction is a Phoenix, Arizona-based manufacturer of advanced cannabis 
extraction equipment utilizing R134a aerosol technology. Our systems operate at room 
temperature 68-82°F (20-28°C) and low pressure (8-10 bar), achieving industry-leading 
results: 

•​ 97% cannabinoid extraction efficiency 
•​ 95-99% terpene preservation 
•​ Non-flammable, FDA GRAS solvent 
•​ No winterization required 
•​ Low-temperature decarboxylation solutions with 90%+ efficiency 
•​ Vacuum ovens for controlled decarboxylation 
•​ Systems from 20L to 2000L capacity 

For more information, visit www.pure5extraction.com or contact our team for a 
personalized consultation. 
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Phoenix, Arizona | www.pure5extraction.com 

Page 25 | PURE5™ Extraction 

https://pure5extraction.com/cannabis-extraction-equipment-101/
https://pure5extraction.com/cannabis-extraction-equipment-101/
http://www.pure5extraction.com

	 
	Chapter 1: Industry Challenges: Why Extraction Method Matters 
	1.1 The Problems Facing Today's Extraction Facilities 
	1.2 Facility Compliance: The Hidden Cost of Flammable Solvents 
	1.3 Safety, Insurance, and Risk Management 
	1.4 Time-to-Revenue: The Cost of Delays 
	1.5 Product Quality and Market Differentiation 
	1.6 The Bottom Line: Total Cost of Ownership 

	Chapter 2: The Chemistry of Cannabinoids 
	2.1 What is Decarboxylation? 
	2.2 Acidic vs. Neutral Cannabinoids 
	2.3 The Decarboxylation Reaction 
	2.4 Molecular Weight and Mass Balance 

	Chapter 3: Kinetics of Decarboxylation 
	3.1 First-Order Reaction Kinetics 
	3.2 Temperature-Dependent Rate Constants 
	3.3 Activation Energies 

	Chapter 4: Practical Decarboxylation Guide 
	4.1 When to Decarboxylate: Before or After Extraction? 
	4.2 Decarboxylation Temperatures and Times 
	4.3 Oil Decarboxylation Challenges 
	4.4 Vacuum Ovens for Oil Decarboxylation 
	4.5 Vacuum Ovens for Flower Decarboxylation 

	Chapter 5: Extraction Method Impact 
	5.1 How Extraction Methods Affect Cannabinoid State 
	5.2 The Room-Temperature Advantage 
	5.3 Polarity and Solvent Selection 
	5.4 Post-Processing Decision Tree 

	Chapter 6: Terpene Considerations 
	6.1 Terpene Volatility and Boiling Points 
	6.2 Terpene Preservation Strategies 
	6.3 Terpene Preservation Comparison by Extraction Method 

	Chapter 7: Process Economics Reference Guide 
	7.1 Decarboxylation Efficiency and Yield Loss 
	7.2 Total Cost of Ownership Considerations 
	7.3 Extraction Method Impact on Total Investment 
	7.4 Operational Efficiency 

	Conclusions 
	References 
	About PURE5™ Extraction 

