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PROBLEM STATEMENT

S. natural gas reserves around 204 tcf (Energy Information Administration, 2006)
Sub pipeline quality gas - CO, and/or N, contaminated
- 17.5 tcf in Midcontinent region (Hugman and others, 1990)
- 9 tcf in Rocky Mountain region (Hugman and others, 1990)
- 60 tcf in the U.S. (Lokhandwala and Zammerille, 2006)
In Kansas - 33% (of 1253 samples) tested low BTU (Newell, 2007)

Sub-quality gas due to N, contamination
- 15% N, or more in natural gas reduces heat value to less than 950 BTU/cu ft
-N, ithe pri ary cause in Mid-continent (Beebe, 1968; Jenden & others, 1988)
-17% of gas (> 2 tcf) nationwide (Lokhandwala and Zammerille, 2006)
- Significant volumes in modest/small fields (Lokhandwala and Zammerille, 2006)

- isolated location, low pressure & flow rates, rapid decl es




Build and operate a low-cost, 2-tower, micro-scale N2 rejection pl: t to upgrade low-BTU gas
- Use non-patented processes & inexpensive a ;orption beds, off-the-shelf ¢ nponents
- Mobile and scalable skid-mounted units (assembled and reassembled with feed volume fluctuations)
- Few moving parts and low maintenance

- Limited environmental footprint


































BTU CONTENT

BTU/cu ft

Methane 1010

Ethane 1770

Propane 2516

i-Butane 3253

n-Butane 3264

iI-Pentane 4000

1-Pentane 4006

' \-Hexane 4722
' -Heptane 5500

Heavier hydrocarbons significantly contribute to the BTU content of natural gas. Thus, optim n plan
settings will change for near constant feed BTU but different C,H¢+/CH,+ ratios.







RESULTS - FEED 700 BTU/cu ft, avg C,H+/CH,+ = 7.9%, Vent from top

Pipeline quamy

Corrected | Corrected
Tower Ventto | Avg Feed | Avg Sales Efficiency Efficiency | N2 % in
Charge Pr psi CH4+, fr CH4+, fr |Sales/Feed N2 strip) 1ig | CH4+Rec | VentGas | BT~ * =7 B Irec%
34 2 0.63 0.84 0.54 76.7 73.2 63.1 L 75.7
20 2 0.65 0.85 0.60 73.8 77.4 63.2 79.7

-indicative of gas (CH,+ & N,) lost from the system

- HIGH - tower charge pressure low, dead space volume minimized

- LOW - tower charge pressure high, dead space volume significant

- % of feed N, volume

at is rejecte (vented)

- HIGH - increase tower charge pressure (more HCs adsorbed in the bed)

- LOW - decrease tower charge pressure (less HCs adsorbed in the bed)

- % of feed HCs that are captured for sales

- HIGH - low tower charge pressure (greater volume of HCs lost during ven

- LOW - high tower charge pressi
- (Sales BTU*Sales mcf)/(Feed BTU ‘eed mcf)

2 (lesser volume of HCs lost during ven

- Follows CH, recovery ef :iency - HCs determine B J content
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