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Background of H,S Hazards

¢ Naturally occurring, soluble in water, alcohols, oils, and ethers
s Colorless, Volatile, Toxic
¢ Characterized by a “rotten egg” smell
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0.003 - 0.02 Clearly detectable by smell
3-10 Very unpleasant smell

20-100 Distinct smell of rotten eggs

50-100 Stinging pain in eyes and irritation of respiratory organs

100 — 200 Sedation of olfactory sense

250 -500 Fluids in lungs, cyanosis, bloodstained cough, pneumonia

500 Headache, vertigo, paralysis of respiratory muscles, unconsciousness

500 — 1000 Stop for respiration, immediately collapse, death




Background of H,S Hazards
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Regenerative H,S Absorbents
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Non-Regenerative Scavengers

» Form irreversible reactions with H,S » Oxidizers

» Solids and liquids » Metal Carboxylates and Chelates
» Better for H,S > 100 ppm » Aldehydes, Ethers, and Amines
» More ideal for smaller well-head

> Triazines

facilities

Key Perspectives

* Minimize number of additives

Reduce product rejections and shipping delays
Reduce additive odor, corrosion, and safety
problems




Non-Regenerative Scavengers
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Solubility is key to effectiveness




Solubility of Triazines in Aqueous Solutions
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Ionic Liquids as Regenerative H,S Absorbents

* Regenerative Absorbents Clean Gas/Gil

* Strong ionic interactions

Fresh Scavenger

* Negligible vapor pressures
* Tunable Properties

[Cymim][Cl]
[Cymim][BF,]
[C4mim][PF]
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H,S Contaminated Gas/oil




Research Objectives

Understanding chemical and physical characteristics for selecting ILs

v Infinite dilution activity coefficients of ILs

v Henry’s constants, infinite dilution partial molar volume, mean ionic activity

coefficients of ILs
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Safety Protocols:

Training

Fume hood

H,S signs

Buddy system
Scrubber
Surveillance system
Lapel Monitors




Infinite Dilution (Low Press) Experiments
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Infinite Dilution Activity Coefficients

1.05
© 1.00 ¢
£0.95
< 0.90
é;o.ss
£0.80
=0.75
g 0.70
Z 0.65

0.60

Tee,

......

[C,mim][C]]

y =-0.0001x + 0.9841
R? =0.9708

® [C4mim][CL] 60 °C
® [C4mim][CL] 80 °C

y = -0.0002x + 0.9881
R% =0.982

1.05
© 1.00
50.95
< 0.90
fg 0.85
g 0.80
=0.75
§ 0.70
Z 0.65

0.60

500 1000 1500
Time, s

® [C4mim][BF4] 60 °C

® [C4mim][BF4] 80 °C
R2 = 0.9992

0 500 1000 1500

Time, s

1.05
© 1.00
20.95
é 0.90
% 0.85
‘g 0.80
= 0.75
g 0.70
Z 0.65

0.60

*.... [C4mim][PF¢]
--...:::;_-:' St y = -0.0001x + 0.9994
........'::;_i. ......... R? = 0.999
.................... $oo
S
o [C4mim][PF6] 60 °C %
o [C4mim][PF6] 80 °C
y = -0.0002x + 0.9915
RZ =0.9883
0 500 1000 1500

Sour Gas/oil

Sweet Gas/Oil

Time, s

Condenser

Reflux Drum

Reboiler

Lean Absorbent

Condensate



Infinite Dilution Activity Coefficients
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Ionic Liquid
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Krichevsky — Kasarnovsky
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Krichevsky — Kasarnovsky
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Research Hypothesis

* ILs should be thermodynamically treated as electrolytes, having long-
range electrostatic interactions

* H,S has a strong dipole moment and can take part in dipole — dipole
and dipole — induced dipole interactions
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High Pressure Experimental Setup

> H,S
Scrubber

H,S Gas
Container

H,S Gas Cylinder
With pressure regulator

Low lonic Strength High lonic Strength




Testing Proposed Model
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Thermodynamic Properties
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* T=60°C:[Cymim][BF,]=1.18 [Cymim][PF¢] = 1.42 [Cymim][CI]
« T=280°C:[Cymim][BF,] =1.04 [Cymim][PF¢] =1.51 [Cymim][CI]
* Highest Absorption: [Cymim][BF,] at T = 80 °C and P = 2,000 kPa



H,S/IL Interactions
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