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Å1762, France: 69oC / 156 oFfor 3 d, moth 

Å1860, England: 57oC / 135 oFfor grain

Å1910, USA: heat treatment of mills

Å1920, USA: 30 mills use heat in OH, PA

Å1932, France: MB as insecticide

Used first 247 yrs ago!

Heat Treatment ïHistorical Look



History of Heat Treatments

ÅмфрлΩǎΥ vǳŀƪŜǊ hŀǘǎ ǳǎƛƴƎ ƘŜŀǘ 

Å1983: EDB banned

ÅмффлΩǎΥ ƛƴŎǊŜŀǎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ƘŜŀǘ

Å1992: MB found ozone unfriendly

Å1994: Dursban in Cheerios

Å2005: MB to be phased out

Å2006: MB extension US, Canada ???



Drivers - Heat Treatment (HT)?
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Heat Advantages

ÅSafe: non-chemical, people-safe

ÅEffective: kills all life stages 

ÅEco-friendly: no ozone depletion, toxic 

fumes, or corrosive effect
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Heat treat: Facilities, Bins & Silos



Heat Advantages

Safe

Effective

Eco-friendly

SEE

ÅNo evacuation of personnel

ÅNo Sealing (except doorways, loading docks etc.)

ÅSpot Treatmentsïcontinued productivity within 

plant, offices, warehouse etc. 



Heat & Insect Death

ÅHigh temperature ς
ÅDeath by Dehydration (low RH)/desiccation

ÅAbove 50 °C / 120 °F
Å/Ŝƭƭ ƳŜƳōǊŀƴŜǎ άƳŜƭǘέ

ÅEnzyme destruction

ÅChange in salt balance

ÅProtein coagulation
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Targeted temp. spectrum
120 ς140°F (50-60°C)
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Efficacy to Control Pests

ÅMBr ïMethyl bromide 

ÅPH3 - Phosphine

ÅSF (Profume)

ÅCO2ïCarbon dioxide

ÅO3 - Ozone  

. . . . .

Efficacy ïfunction of temperature



Heat Treatment

Insects ïlethal threshold temperatures

HT Process

High Temperature
[120 - 140°F/(50 - 60°C)]

Low Humidity (Ò 25%)
(Desiccation/Dehydration)

Ambient temperature 



Heat Vs MB - Downtime Comparison (hours)

Methyl Bromide

Å{ŜŀƭƛƴƎΧΧΧΦΦΦΦΦл

Å{Ŝǘ ǳǇΧΧΦΧΦΦп-6

ÅCǳƳƛƎŀǘƛƻƴΧΦΦΦΦнп

Å!ŜǊŀǘƛƻƴΧΦΦΦмн-24

Å¢h¢![ΧΧпл-54

Thermal Remediation

Å{Ŝǘ ǳǇΧΧΧΧΦΦл

ÅIŜŀǘ ǳǇΧΧΦΧс-8

ÅYƛƭƭ tŜǊƛƻŘΧΦΧ24

Å/ƻƻƭ ŘƻǿƴΧΦΦΦΦн-4

Å¢ŜŀǊ ŘƻǿƴΧΧΦм-2

Å¢h¢![ΧΦΧоо-40
Plant evacuation mandatory

Untreated areas operational





Positive Pressurization ïForced ambient air

(Patented Process)

US & Canadian Patents

ÅPositive pressure
ωGood air distribution
ωHot air is pushed into corners, 

cracks and crevices

ÅCalculated and controlled 
infiltration (4-6 air changes per 
hour)
ÅLower relative humidity



Re-circulating Inside Air

ÅNegative pressure

ÅPoor air circulation

ÅUncontrolled infiltration

ÅNo air changes

Low temperature zones
(cold spots)



Construction Heat Principles: 

Make-Up vs. Recirculating

ÅRecirculating heaters promote thermal stratification and infiltration

ÅMake-up air heaters provide uniform temperatures, pressurize the 
structure, and exhaust moisture and fumes



Equipment mobilizationSetup, HT, Document & Review

Steps in Heat Treatment



Heater

Heater

Heater

Temperature transmitters

Receiver

Untreated Area
(Office)

Treated Area

Real-time Wireless Temperature Monitoring



Real-time Wireless 
Temperature Monitoring System 

Monitor Temperatures 
throughout heated area

Effective Heat Treatment

Manage airflow for 
Uniform Temperature Profile 

COLD

HOT

Real-time adjustment

Documentation for QC

Worker Safety & Savings

Pockets



Start of the Heat Treatment
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Tx:49 sensor in office on 5th floor
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Fig. 1: Realtime Temperature Profile from Sep 16, 2006, 06:35 AM to 09:05 PM

Tx:49 sensor in office on 3rd floor
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Fig. 1: Real-time Temperature Profile
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Fig. 1: Realtime Temperature Profile from Sep 16, 2006, 06:35 AM to 09:05 PM

Tx:49 sensor in office on 3rd floor

End of the Heat Treatment
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Fig. 2: Real-time Temperature Profile
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