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X 1. Contribution of various gases to the greenhouse effect [1]

component effect concentr‘atiorvkj
CO, 1 56
CH, 32 | 25
CFC ~15000 8
03 2000 5 9
NO 150 | 2 i

% concentration relative to the polluting components,
i.e. nitrogen and oxygen are excluded.
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3 2. Membrane processes for air pollution control [2-14].

polliutant membrane process

Organic vapors vapor permeation

(CFC’s, aromatics)

| COz, SOz, NOx gas separation, carrier membranes,
(combustion products) | membrane contractors

NH3 (agriculture) gas separation, carrier membranes,

membrane contractors

H,S (natural gas) gas separation, carrier membranes,

membrane contractors, membrane reactors |

CHs, CO, (biogas) gas separation
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13 1. Separation processes to treat solvent loaded air streams [19]
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1% 2. Schematic drawing of a vapor separation unit in which both

solvent and heat are recovered [2].
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4.1. VIG tank farm Miinchen-Milbertshofen
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3002 y:::|
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Leeend:
@ﬁ ! 1 Flame arrester
= 2 Roots blower
£ 3 By-pass valve
B 4  Heat exchanger
2 s  Knock-out filter
of 6 Mcembran stage
o 7  Pressure control valve
-]
2 8 Rotary vane vacuum pump
E 9  Screw compressor
[

1% 5. Flow scheme VRU VTG Miinchen-Milbertshofen



4.2. Membrane process with integrated pressure swing adsorption

o] Aulx 2o FAHAA off-gasFY H7180fe gREL 3
s, ol & mlHe #7183 A AL SR pressure swing adsorption

(PSA) Fx1E2 A3l A= hybrid 33|t}

acrubber membrane module

- 4 s
liquid ring . x
;':“om:la compressor '.°=- . '.:‘
L X
* x
permeate 6
11 12
gasoline gasoline
from tank 1o tank
= i [
liquid ring vacuum pump

19 6. Membrane stage with integrated pressure swing adsorption

4.3. Vapor return system at gas stations
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4.4. End of pipe installations in the chemical and pharmaceutical

industry

318t == A FF FANA toluene, 1,2-dichloroethane, methyl
ethyl ketone &9 ®71&AE 3587 9% L7729 2w Adurt
ol AREFHI k. 2™ 8ol o]HIF Adule] AHFHIA q
1,2-dichloroethane 34§ =&2] 4AuE uYehldch  1,2-Dichloro-
ethanes HFHoZ LZto) o] 4Ad] AHH=dH, 22422 Eo7}
= 7lA59l 1.2-dichloroethane?] FEE 5 mg/m’ ©15t2 {2 5 ojof
i), dutyg oz AMFHAAM vUee ZIHMEUEANE 1,2-dichloro-
ethanec] ¢ 80 mg/m’ FEQ TLEEZZ FHH Un, EF $Z7|q

o8] E3lslo] loemz FEHFYo 2= 12-dichloroethane® Yate F&
olgt2 AAY F7b vk kA oleig FAA Ty HulE ol

ALgskaL I

Ecedl Feed2 |

10 mih 22,98 mdih, I bar

1.2 Dichloroethane: 12 Dichloroethane:

1,81 vol% 2,9 vol% Retentate

=80 gim’ w 128 gim’ 9,72 mYh, 0,99 bar
1.2 Dichloroethane :
0,0075 vol%

Membrane module =033 gim’

|

Separation vessel

and 1.2 Dichloroethane Permeate
recovery 1326 m/h, 0,1 bar
Egmm(f 1.2 Dichloroethane:
12,98 mh, 1 bar [ll;l‘ 5.02 vol%,
1.2 Dichloroethane: I N\ 222 gim
3,74 vol% -
= 165 gim’ vy U Tigutd ring pump

service liguid: 1.2 Dichloroethane

23] 8. Process data of 1,2-dichloroethane recovery
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