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HEALTH EFFECTS OF AMMONIA

Effect

Least perceptible odor

Readily detectable odor

No discomfort or impairment of health for pr
exposure

General discomfort and eye-tearing; No last
on short exposure

Severe irritation of eyes, ears, nose and throat; No 400-700 ppm
lasting effect on short exposure

Coughing, bronchial spasms 1,700 ppm

Dangerous, less than %2 hour exposure may be fatal 2000-3000 ppm

Serious edema, strangulation, asphyxia, rapidly fatal | 5000-10,000 ppm

Immediately fatal >10,000 ppm
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ANHYDROUS AMMONIA PROPERTIES

Boiling point = -28 F

Pressure varies greatly with temperature
all F=T7a psig
90°F = 164 psig
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ANHYDROUS REAGENT OVERVIEW

Benefits
. Lowest reagent cost

. Lowest capital equipment cost
g Lowest operating cost

. Simplistic design

Mﬁ System Types
. Pressure build system arbon stee
. In-line vaporization system . Design pressure ~2al-300 psig

Governed by ANSI KB1.| B

. Flash vaporization system

Dilution air is not required to be pre-heated
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No pumping required

. Full system: unloading, storage, and afcu

BT . Economical option but size and site location limited
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CONDENSATE

Ratch style vaporizers provide saturated vapar
Full system: unloading, storage, pumping,
vaporization, and afcu

Most common system, but higher capital cost
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equipment due to the joulE-tNomMSOn ETTEC

Full system: unloading, storage, pumping, and afcu

. Most economical option but may not be allowed by

end user
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AQUEOUS AMMONIA PROPERTIES

[3% =212 °F

Considered much “safer” then anhydrous but still

hazardous
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AQUEOUS REAGENT OVERVIEW

Benefits

= "Safer” than Anhydrous
. Less stringent permitting
. Delivery of reagent

. Storage of reagent

Aqueous NHE System Types

. Spray vaporization system
. TEMA vaporizer system

. Direct Injection

tainless steel preferable
Design pressure ~2a-100 psig

Dilution air is required to be pre-heated
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Full system: unloading, storage, pumping, vaparizer

afcu

. Economical option for skids under 800 [b/hr
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Jilution air must be heatec

. Full system: unloading, storage, pumping,
vaporization, and afcu
. Most common system, but typically higher capital

cost
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contral

. Most economical option but can only be used for

some specific systems due to obstacles within

design
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- | AMMONIA SITE PLANNING
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UREA PROPERTIES
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UREA TO AMMONIA OVERVIEW

Benefits

. Eliminates ammonia transportation hazards
. Eliminates ammonia storage hazards
. Less energy required than aqueous ammonia vaporization

. Feedstock cheaper than agueous ammonia

. Easier and less expensive to permit

. System sizes range from |0 |b/hr to 3200 |b/hr of

ammonia
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UREA TO AMMONIA - HYDROLYSIS
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. IB.:7% vul..uarhun dioxide
. 43.8% vol. water vapor

. [ Ib of ammonia produced per .74 |b of urea

. 3 |b of 120 psig saturated steam per | b of ammonia
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UREA TO AMMONIA SITE PLANNING
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Permitting and Regulations
. Safety

. Utilities Available

. Site Conditions

. Size of the System
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Questions?
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