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F.4b 3 4R/ 0.011 2.2 3.5
f1t48

f1b 3= 4R/ 0.12 39 3.4
5

48/ A1L48 0.0051 2.0 0.000064

EmAMB FE &b 30CTFLE IO REFTFTHA 2D
¥ RAEBRSK A TE - EHRFAMAGH T T RAS
B iR R M o % AgLiX~ Ruibse L de/3a R 48 /A 1L 48 A7 41 BR
TRAHAAGEELE AL EZTANLAR % 13X
RibZM/ At RRICEME/BELHETLAS T KK
MARESL - RF CaX HHBTACEMNAALEAR AR/
8OAEEN
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WELEZAINB AAMBARAE» & IS REH - £ %
AR E XA BUuMHMHAE 1S0OCHARTHEEALEBLHNA LR
RBEMWMBRE IS08/F FHed - B AAXBRAOH Y 0 E &%
M8 ALt EZEAOSIELRT/NAHALNSEEF%) R
—ARFE RLETRIFREHSABKYG —ARLEANATR A -

F 5% 1 4
& & R R MO

WRE®RB 3HALAHFTARMETRE  BRTHEHARA
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B A H KA RRK®R -

s

éﬂ

% — A1t s

B B S
CaX & Mt Bl &) — A b3 & &
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AR ESTHAABEOKRE - RT AR 4% A CaX (G586)14F
1t m £ E k¥ TSA R VSA
% 10

BB B K ERBBRR
Foik o M BN A 800
ppm > M B E A 25CHMEREHA 3 L FH R -

g —
B/ Kot — A AL REEE
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W | T BE | AL | AL | AL | wERS | ARY
REE | BE | BA | BE | RE | RT | KF

TSA |125,000{ 100°C | 1.5® |[16/8F | 8000 |0.6-F | 93.6%
SCF SCF

VSA |[125,000} 25°C |0.001 & 4 )x8% | 120 0 99.9%
SCF SCF

R4 ERBTHR VSAFEmT AR ERE &

AR ER DB AATRERS - L 0 % VSA & 4 v 2
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T 5 ] 9
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e Bl 8 3 WA R R

X TR AR B IR
B~ KRR+ A& CaX & M & £ # B 56 15

AR B R
ARE - -EEHERAN B
SMAMMEMAELZARBREEESA S00ppme EF & 5tk

# TSA # VSA &) R ¥ &K % -
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¥ 1B A — Rt BREBHE— R THER
M E > BRIBFEFTHG |HTHMHER

B
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BERA 1 HE R MAERE
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LR R AEGMABR > RETEH THT RO AL

28




1341824

A PXERABE
ABARBATEREAME S FETHER K — &=

O BRMAS K —BRE (Bl FEALREKRLAR
A ARAALE R A -—ALBEBARAAR HEBERALAS
RBRM M~ PE - BHMBRREIKAR RN G P IE

BMB - LEREFRATAFASEHREAH L &
1000 B AAMEBN) TEAFRA XA THE&AL @ 4

@ EFAALFRL-RAMLHEHERA XFE-RiLH -~ AR
F oI 8 8L R R

S RAXBRABE

The invention provides vacuum swing adsorption processes that produce

an essentially carbon monoxide-free hydrogen or helium gas stream from,
respectively, a high-purity (e.g., pipeline grade) hydrogen or helium gas stream

using one or two adsorber beds. By using physical adsorbents with high heats

of nitrogen adsorption, intermediate heats of carbon monoxide adsorption, and

low heats of hydrogen and helium adsorption, and by using vacuum purging and

' high feed stream pressures (e.g., pressures of as high as around 1,000 bar),
pipeline grade hydrogen or helium can purified to produce essentially carbon
monoxide-free hydrogen and helium, or carbon monoxide, nitrogen, and

methane-fee hydrogen and helium.
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