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Removal of Hydrogen and Carbon Monoxide Impurities from Gas

Streams
(%]
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€39

Hydrogen and carbon monoxide impurities are removed from a dry gas

I

comprising the impurities, wherein the dry gas is at least substantially free of
carbon dioxide, by passing the dry gas with sufficient residence time, e.g. at
least 1.5 s, through a layer of catalyst comprising a mixture of manganese oxide
and copper oxide. The use of expensive noble metal catalysts to remove
hydrogen may thereby be avoided. In addition, regeneration of the catalyst
using oxygen-containing regeneration gas does not reduce the effectiveness of

the catalyst.
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HIAEN G HE
(ARABRA - EF - HOEEED)
[FEHEZRE] (F30/3E30)

ERAEE R Rk — S ER 5E
Removal of Hydrogen and Carbon Monoxide Impurities from Gas

Streams

[ sH 3 ]
[0001] 7 %% B K %8 LB A 1€ RO bR & (Ho)Fl — & 1h B

(COMIFE - FHR  AREARNRERERELHENS
% ARPESMEMP)LEESME (UHP)E (N)R B8 4
ENERNAM -

[ % B 4% 17 ]

[0002] #FZHBHET  —EABEREHENELER
EUETRSATAEENYE - BFIKR BEFEE UHP &
(#E M > CO f1 H, R A/NRUBEMEE 10 G2k 10 4
POV )RR ELHBEHMBNEERR - £ & H
KRS EERZRTHRE KBRS & K RE -

[0003] HZRETEBSBUELER  FENERE
R —ELBRERELA LB OGEEYR T BB — &k
BAREEEUNBEY ZEVETNCBERRZERZR
kA 2 f - L FIREB T2 UHP & - MIEAHHE F
TE—ELBRENE WEEBERFEZARNARBRE
B — EACTE T
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[0004] ZEAMNEERSBEERUEREMNEO)NER A
B ERERERE > wAERE LHBEESEBRERER
HET(EFAABEREROMETH ASU EEES K —5 =

ZEE - ERBER FENRSZEHNZROAKN-SLkEg
EARMUATE K EBEAN AR BENEATHEEE - AL
1 BR KR — & 40 Bk B9 23 Wit B TT % 4% 78 (F AT 9% B2 7T (FEU) -

(0005] ZE# A% FEU LA KRRFHERBEHEE 50
£ 150 psig (045 E 1.IMPa)NIRE R 1 BREHEBZE KRG X
mEKBBR - EREXMERFT > UEHERAEKRBLH
BUNREMWEN ZRGANER  HMEHEMSLK 100°F
(38°C) " REE A /KAl Al X E# BB (DCAC)RE G &

¥ A1 E 40°F (4.5°C) « 15 B4 25 & o 9 K 55 43 /K 1R BE H
BERESBABR -  BEFYABEBEERN THAN &4
FEERNBERE FEURNS FERES SM8E/0 FEIK - It
TEEFMHARNZEAKM - Sk —F L&A E 58 K51 ERE
KRBT > FMUREEEARIRMBRZRMBER - #
EZEFHFZRVERR  HEDVPEE LTS S RFIK >
REFEBRE@ET -

[0006] Hm# HEERK AN _EHCERORNBEHEET
Bk R /8 = S AT i G B Ia R 2 VR M BRI BB PR X
FEU - XA FBRIKBER” > TEELERRE X HFEL
B —sSkM &bk r LEREZERENERTEE - B

EREENERNEDRERE  EHATED ZRKH A
R E-KRRBSEMARBEREXBZKEZ RS ER T
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e EEE > T A A E R R R R 8

[0007) Bk FE 4 4% % B0 49 2% OF 0 24 28 8% 0 9L FEE (A8 B R
ik B TSA- 2 » BEI5k: > US4541851 % US5137548)
S5 7 £ O B4 M 1 20K o 2 S MR ) (B EEUR W B B PSA -
SR - BOIKR - USS2I24TA)IEST - B TSA F A IMAS
BRES ARG E R T E M s 52 2 5 15 psig (0.1 F 0.2
MPa) IS EE /1 F » 1T - CEAMBR T ELEE LFE
SRR RER AL ABES LSRR KBS R
TSAB&HE > FLURFEZE PSA BANERY -

[0008) 7 34 4 By 3 1 » 46 IF 40 B 0 36 0 B9 011 28 58 19
— W RESEREBETHY VP AEVRBH — 55 R
A 1 7 S 6 — B 4R B BT 200 B 250°C - 4 24 55 B8 3 A 75
P42 ) W 58 R A B I K 4 T S B — R B R - A
S B G EEFESNEERBGIMR S 30°C)7 i85 8
BT E AR BB RN EHARE - A%
B B% U W 2 B K TS 5 R AT L AR R 2 B 15 psig (0.1
% 0.2 MPa)#y 8 {5 B 1 T 45

[0009] Z &y TSA FEU BHRERBHR - S4B R
ko R BHERSTHREEERBR —ELBRE -
AR T4EB UNP A E A E S E AR — S LB -
FI o BEXER—HER - SABREN TS -

[0010] RUEEA - HEREESIEE LTS —&
R EME - B R ASUMREYEEEER
—EhBERERARER) MAS BHESRERERD
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K — SR EMWEL  ZH%EE FEU P S LB REAKEY
BRERER) - o

[0011] 7£ 4R 1% 4 0 B A9 fE I8 o » US4713224 %38 F A
LEEMB—EMLE  —S4hl £ SERAVEN—S B
FE  ETFEERERAETREMAESE RKREREY M
ke —E AT H 0 Z BRI R R 20 Y B LS
HEML EEEFPLUBE - LA EEARAWREREE
FEZRENTHHEEARNEE HHEHE LT AEELBE
4 3% -

[0012] US4579723 %%@ﬁﬁ?ﬁﬁz%—%{hﬁﬁé )
“EABRNEERABESE v LB LENENESDS
BIEK > CHRBEHRARESBOREAYZ v-EL8EFRE
REOEZR - ZE—KE—SLBREEL  TEEK K
FEE__RKEN —_ELBRE  EEEMAEEDUIR |
ppm#H)  HtEESBRERZFEW -

[0013) =z @k BB 7% — & 1L % 6 2003t 0% Y 3% 1k 22 0 1 12
REFAERME L MEEBRELES - SR BEEENHE -
US4944273 4 i — 4 {1 % E 12 1 % 1B 1 00 25 (Ca) - 35 (Co) -
$8(Ni) » #(Fe) ~ $(Cu) - SR (Ag) ~ 4 (Pt)EL §T (Ru) K Hy i B 538
TR o US4019879 485w A 5 5% £8 15t % I — & 1L iR 9
SHF(CU)EFHEE 2R - US4019880 it (f — & L1
RHREERSETFORG Y i - AR REERE
/N 10 ppm BB R A9 I8 B - US7524358 5 51t 4% 48 & #a iy
R — &R U B 5
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[0014] PR E UHP 460 % R A7 ik R 2 B A
T R R R — R R AR A B E RS
% FEU iy~ @ LBE Rk o 15 BEREI A BBHZERN
o A S TEAE B 1R B R T AL W G kR
B - RILZA BB EROEEY S ENRERE
# FEU %28 -

(00151 75 4. % %2 T B — & {6 it 4 16 7 = & L B 7 B
5 M K B 1 M IR E B I T TR T AR (B4
500°0) F R4 - MEBERE FEREERTALERBES
P o Lamb and Vail (J. Am. Chem. Soc., 1925, 47 (1), 123-142)
B 7 £ 5 1% (hopealite catalys)RE S 100°C F ff — 4 fi ¢ 48
FE2EL BREEENEEOEELENABTHAS
5400017 80 26 7 L5 B 906 5 6 5 4 D 4 T b T
M - EEERES FLARELEGRAY -

[0016] %% AABRERECRNBEENEET 6
ARG 150°C T » 72 LU AE(PA)S 86 (POSS SE HE ) 2 & B MBI 72
AT T T - (Anderson, H.C. and Green, W.J., Ind. Eng.
Chem., 53, 645, 196 ) I » FI 146 2% S5 b 4 B — &AL B 2
S EREEEROREREESE RS BE RO R EES
% B A0 P B BIRR % FEU 8K = S AL (2
B BBIAER - USS656557) - BT B 51 0 % 5 Bk 5 9 ()
JARE 3] 1 A B IR LA RT IS 8 ¢ GO BRSO T R 28
B 48 4419 o 11 10 24 38 (booster heater) + i A T 8k #0 K 4 7
M G B 5 LA A A9 R B B BB BB R (i)
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EWERESS  NAERRRNELBEEOKSRE R
21: °

[0017] US6074621 Fi| 5% Bl 22 R 09 B #E 2418 L 8] 22
FRE—EABECENELBRER  CABZERA B
BE FEU ik - 3 FEUME & BB EE -0 & LB R
g v HBEEBKRY FEU 05 T 5B T8 = 8L R AKE
MEERE - FUE TSR ERENRBEESE 2 LS
MEENZERTH—ELBEYHENL  EFEE - AI—
G ERET B RN SRR a5 s
PEET R K SR TS AT

[0018] 5% 5 ko 1ty B 45 f b 38 24 52 70 46 A 0 - 8 1 5%
= > USS5693302 4 itt B1 = 4 b $k K B 90 b % 50 40 B AR A 0 B
BRE R — SR EE LR - US5662873 iR L RBY
FOR/REEEESBOES  BEELEBETRESLR
MERIE) B R HAE LRR B -

[0019] it BBl RS EE FEBNE LR ES (X
FEU #) | %) i 15 5 4 — &0 R JE -

[0020] US3672824 F US3758666 FiEMAEEZR TR A
R T — & R LR T AL T R S B o -

[0021] US5238670 il 0 E SOCCHIBE TR ERB
B—EBR/REAN TS LEEEG) RERBRAED
HEREER 150 ppm M kS8 RGDBESHED —BEH
(Cu) ~ 47 (Ru) ~ $#(Rh) - #1(Pd) - £ (0s) * (IR & (POK &
BREsHFRBB —EABERE ZEV—2BTERE
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| BT RBRNEBEAERABE - ELERNELY £

EP0454531 M S EMARSERRKM R - EEHE — K
LB R R 0 2 50°C TAE% A & 47 (Ru)~ $(Rh)~ £ (0s) -
K(NDRMEVFH -~ BTRE IR A SEENBE LK E -
% R RS M 22 R LU 7 UHP % - US5478534 fiith
WEBRAKW BB EBEREZEBUTNBR - ELBR
Ak B T i 8 2 A E AR IR B i

[0022] US5110569 % & 5 F = /& Wk [ PR 1% 25 & 71 B B %
BE—-SLBERENHE BB RN KEE R ANE — B
(BEMELE WB BERNELS) ¥ SLBELs=
FBOE - BERCEE R ELBRNELERNELFNES
PRI = R AL R OK IS S B G S TS MR AL
W) ZE - BUEENEBUBAkNBRTAETHES
A - LSRR IEH TSA K PSA HiH 4 -

[0023] 7£ FR2739304 tf » %8 — &K SR - &1
B SIS BEERYEEN L ERER TN AR
— R EEERHB RN - X% SEBRWAREZTHENE
48 FE B PO R BE L - X2 E BN TERARRE
g1 (Pd)H9 4 JB (R 8 (Os) ~ #Kk(Ir) ~ #£(Rh) ~ 47 (Ru) K #1(Pt) * &
BEERNBELETGEELEEEL THEW -

[0024] #A USS5202096 thiy TSA B2 E R /KFIZ &
flo T B9 R 0 U~ 55 — M R R R AL B 9 O T R R I /K R
=S AT R B o AR B Y B R R R A i R —
SREUOME /AL LEELY TSA B TR SR - EER
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201438808
(hopcalite) R &L (NIOVREE AR —EHBELTLES
BEEEFZERANE S L - US6113869 HN B ZRLUINBELER
BANMLEEL A RR AT Z S LB R % g -

[0025] US6048509 B RFARUENESBMHE (R L
EEERMEES—EOEE - 81 %8
BRMFERWBEESEME —ELBEELR a1 &
BEZABEHBEBIBRATMANRE-ERHNBEBEHBR &
KR ERERF BREWEEFROAE ZBERCUE/HS
BB )R % 4B R DATS I 7K B R I R 4t

[0026] US6093379 L E —HBKRE KR — K LKW A
% BAEHEBARNCEABERNRELERBEE LHE—
BRABE—SLBEL  BNCERNY S LBIL H ke
BREWE_BESBBEE(ELE EEER -

[0027] Kumar and Deng (2006)% US6511640 & A%
TSABETEFHAT BHRANE—F B —SLBOE-F
BROISLBHESRE  BEELNWENBREBRBRAMN_E
HHUBEERNE BREEBEGARTEER P —&
el Efh MABLAERARSBEHEREELTN LES
B EEK  MESHBRBEN B BREN LB IKET
T T PEMHE - AR TELCERKREBRER
BERE FUSRSBEERLZERKSRGELER K=
SHBBBRAIXLUE - BRELW BDXBEAZRLBHE -
75 LU IR B S AL AT B K -

[0028) Rt > REFAKAKMBBRER —ELBRE
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 WHBEE - BME- B BOBRLEERSENE R
SBEE ECESSHRNELE  BERELW EZE -
%\ﬁ&%%%%@m%ﬁ%%ﬁoﬁﬁ%—ﬁ%m%%%'
KA ZHATENE  HUEMNEEL BN LS T - &
FiokeR  EEEHR UESHEEZEBG610/02)F 02 EE%
FEBRBEENBESBRABAYAS/kg B - EOHE
B4 B A B AR A RS 115/kg M1 (51600/0z Pt R AR) - %
BEBESEEABRYORE  ZBENNE ERE%E3
S - BTN ERESBYBECEERRE BN S
B BUFEEEASRE MBS -

[0029]  # 7 » F # 5k oft #% it (in-bed technology) iy & & /&
BRESRT BESKE ASUNE GBS FHELE B
ELBUELIEREN EEMEHERTLETREE
fe. 3t B 7E 38 e 4 & F 98 5K M AL IE I -

[0030) 2= - 7 [ B 8 e — & 1L I R & 40 BR 0 5 7 48
EHEBESEBEE H—EH—EABRELEAMLS — B¢
GEMA - WHiBLEREGEMAES TSA BT AN T
BRET—SHUBELREELOEY - BHXR —&k
BMELEEASR A (KB RBELIBEEFEOUERER
CEABFIUERERY - EABBEBRUET - 65
i EERBER AT S MBUREST - UESBEEE
MR ERN —BIBRE - AT RFEANNEEE
BIER R — SR ELE S hBESES - LS BB
BEEHES EUNEBEEBNEZHEERANE GBS
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201438808

WEEETMELRES BSEENHED RS EE LB K
BomE CAOMASERANBEET —ELBRIERS
B e B R LS R A A B TR T - 1 1 A
95 B oh f B B8 R B R R R RO M 0 R B4 B
BEMEREMO LR A - B TSA BEBHEREH D
SRE B EAFREEE FUBSKENREEE
% TR T

[0031) 8% A B6 43 A /L 46 B 49 TSA 235 H) I B
R AR B R R — B R E &
B B £ T K % = G - % MG BB 8 0 AR R T EL S 7
TSA BRI A - LR B R BB MBI RO A o B8 25 I
B REXEY TSA WRMANRB L ERE K - £EL
BENBRESERE HSARHABLALTUBE -
B SUBEGRERGOED S - BN N
RH R o BRI S T KE YR R ME U0 X 0 0 A R 0 2
B A S % B B K B R 6 7 0 R D A 4 (48 41
MA R AR E SRR NS EREEES -

[0032) MEBEHHHEELE UHP 505405 ER
KB ENERNERBREREN — &L R AR 614
B OEEEMREREROEERE NI EIE—  BES
ES

[BHAE]
[0033) MRBABHEWE —FE HH—BRESEE—
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EABRBENERABBEBZRBRESHEL ik K&
hRERABESHE ETE AL R SRE ERE
2 55 1 5 3 4 9 1L B R 16 916998 2 90 2 8 1B (£ 12 1R
BOBET) E2RAzMBNMULEEELHE LTS A
R—SBOENRE -
(0034] G&EELENALANRSNNEEEORE
£ ] (hopealite) » 5 B9 A 151 58 5 8 £ B Wk T B8 % WY 201t 4 7 A
BE = FACB RO - REER B (O — A EL R -
LB s (DB RE RGO BB LR - —F LB
B RSB0
CO (5.H) < CO (BB H)
I 5818 o 9 CO % R WY 1Y 2% 4B 8 SR T b
CO (M) + O (RH) « CO; (HBH)
4% T M B9 CO MBI RTE L9 AR M4 AL CO,
CO (HBH) < CO. (M)
B CO, i Bt Y 2 R A8
5 B U5 RSB DL B (1 R HE % 4 o B “HL B #CO”
i B “H,0" B £ “CO,”) -
[0035) W BHBRBEERENT AN — LKA
o o (B R AT TR L T R P L AR AR ¢
(0036] MRIBUHBHTR  GURBHRWRBERTLE
MAR 2 HFERZA - M LR o B &N RR A A
W EROBALEBRT  HEERR AR - B
B o EREELT BT BHEREERCRS WA %S

11



201438808

— MBI E G R SR - R - A ST N B R
RBREIEE)ELEHGCHEEHRMIERATUBR - M
It EESYRLARERSREEINZKENS I - T
MERRERHENN A BEBAART AL TERZEY
CRABTN—ERAER BRECAEYWKELABEHLSE
503 R B SR 0 B E K BOIR KR E B9 G IR B 1R R I
fEF - B WM R R T -

(0037) BBt BIE R (ERB IR RO I Bl - LIRT IR A 5%
LEETUBHRMABRNES ISR EEBBLAR
RS AR - | |

[0038) ¥4 BEAHEE LFEKTZ SIS EE
SREENEIZEEBUN A BENBR  BEH -
LHREBPABE PO MBRGLA - I BES 5K
CENBWBESERERSN 10 ppm BESFTEH |
ppm - EFEFEEBBLEABNR R ETH M TSA BT &
WK Z BB RBHO T - W RN - B F27%E
ARG TSA LRI BERH HBEER Y — S LKRELGE
o -

[0039] H Kk B ANEER=EHBHLBERF T LARL
BRI EEBEEANERCERKERMBRE - £k &
HEBRURBEEE AR —EBELHEE SR €36
BER P RBEEBEGEIR 20 - BRAREEEERL
BHREEARNEL EEY BB R AR ENRE NI
M REBELIS5H > AEESAR 2 - |
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(00401 75 45 70 £ A H — B 862 6 25 6 B LA SR 0%+ 5 0
B BRMEN —SELE G- CBLBRA - AR
AT P oL A 2 5 b B P PR 9 5 0 BB MG AR S B B T8 TSA B -
(0041) LA it 5 ik b S B B - TS £ 454 1B & 1 1
Baw o BB EE R GBI A S R R A A
T E L P
[0042) 5 8 A 5 B 00 55 — JU R » 4R 4 — T FEL 1A M5
B ESER)MA BRI ET(BES TSAET) &%
& O W PR %R B R B LA R
TH— G 0 R R PR R B B K T Ak e A
AEEE LTS - AR RRE |
—BEE ERAREEER AR AR — AL REE
DAEEEE L RS AR —ELBOENRE &
EEH B—RHBE  LRERETENREER &
i
HERERAE A LENELFN RS -
[0043] WBABANESHIE REEERELAHRE
ERREBRER - FLBEE AR KOG RAN
BE LTS AR

(EXWERNE]
[0044]
B | RS TSA BT hEE = 84 %Y B8 E s
MR E ; |
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B 2 (R4 TSA BT & 4 [0 § 59 4 % 09 B 48 o i 1
) 2 B

B 3R E G | R E R

B 4 (R E R 2 R E R

B SRR E R 3 R E %

B 6 (R E A 4 ROE R R

B 7R E A S R E % -

(AR ]

[0045] —EBRBEBSER—ELBETNLRABBR
HERE LA BN RERAESEE LR A&k
B YR YRR EEAR S A NEE LR
EVMIBMBER EERSCHEABMULEEIEE LTS
GR—EUBUEYRBE ZETKELEIVNF AT L X
K E AN B R -

[0046) HBHERHELEH 0 ER%EH 60 EE%ER
HINERE%EMIER%F(E P BERE% R X-HRERR
XRFHEMEFERBERE) -

[0047] FWHBETEEALHENANELTER - R
M CHESEERN T ZSBEECES ) —REHE -
BREFERNBACSANEBYEEBEBSSE) LS4
HEBYERERBH 2EE%EHN 0EB%WHBEE -

[0048]) BBEMEEELIABERAEBEEE BN
oo FHRBEREEEKY 2 E4 6 mm HWEHKE - ‘
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(00491 2% B 5 6 25 %8 £ 51 - 2 £ 1 £ F 7] % 61 1% bt 5%
FHOAE - BOIKR - BEA RAMLED (1 50%) - &
8 (1) (49 30%) ~ G685 (1) (19 15%) R S AR 1) (1 5%)
RS - BEEA 1L EEEE V) (1 60%) R & 168 (1)
(5 40%)4E K - EfE® 1 & 11 ] #5 5 Handbook of Preparative
Inorganic Chemistry (% 2 BR ; f G. Brauer {58 ; Academic
Press ; 1963 NY : p 1675)FH B R HFEREE -

[0050) %5 e f A 1 % el 3 1 » 61354 (FRIZE M > HI & 77 -
1S 5 » 315 8k #Y Carus B 6375 IR 22 7 AT 83 69 Carulite® o i
BEFAEEE/MBERRABEN S LS/ A AEE . &
B 0.8% 0.9 glom’ AT E R E D 200 m¥/g #y K E M -
SFERFR RS AR - AHE 4 x 8 48 E M AR AE M (4.75 mm x
2.36 mm); 6 x 12 EMNAKRGEHE(3.35 mm x 1.7 mm); 8 x 14
48 E KSR 5 M8 (2.4 mm x 1.4 mm) 5 10 x 16 £5 H &7 4% 45 #8 (2 mm
x 1.2mm); & 12 x 20 #8 5 KR &M (1.7 mm x 0.8 mm) » ff A
EENRERR EUBEANARY > BERES 6 x 12486
i 4R A 4

(0051 — % 4> 4, 2 25 o f /B £ 5 £ /0D A 52 41 20 40 20 40
KB EHNERE R AR BN
BRI E - R EREEBEEEH T > K EAKEE R
REESBERFAEEQER THR - 7238 & 58 %66
o B BT VR A B IR R A T B O e — B

[0052] & MR ERCEAELBREBNNNEHESS
515 B BIAIE B 2 8 - 38 1R S HE TE B0 LR O 1 0 5 B
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RSB 2 HEY S -

[0053] %A@ S BEE ST SN 20 ppm- i
B A% 5% 0.2 ppm B4 10 ppm -

[0054] H@ZBREBHN —SLBEEEREERILNE 50
ppm > BARHE B 0.5 ppm E#J 20 ppm

[0055] HEmABAEAERSNG 10 ppmo &SR
Z %5 1 ppm » HYIK o

[0056] e @BRBEEEHETSNEY 10 ppm B B F
%508 1 ppm o B SALH -

[0057) HEHBEESEBELUNESY LB
BASTRES — G BRI/ RBEELFTBNE - Bl EB
DT R RE M — S e i AR B SR — B LB
CO+ MnO, —- CO, + MnO |
U BER  SAETREER(0)EERTREST - LR 2
H ARTHEENBRERABTME  BLEH U6
EEEMRER SR - SAAIKEG | EHE%EH 50 &
H%NRGEE S RABTEEAES —REASANER
MAERHE ERELBEGENT  ILRABEER -

[0058] &% 7 i T 4 1T S8 3 B 7 » % 1 3 38 A K 58I
H#Y Lbar (0.1 MPa) > T#1{T - B EREE NN REFST
REEBRINEENRE NSERERSHENERY
IR - FF LR B I R R M B 5 06 0 BN R B B I
B o FE T 62 8 IR B PR A0 R <t o BB 3% 5 R B4R A K Y 1 bar (0.1
MPa)ffj 38 % /N5 50 bar (5 MPa)  BIA0#7 3 bar 45 25 bar
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(0.3to2.5MPa) WYIEEEB N T#HF -H&  HEHEXHELE
MAOREBEVRMEBODRUBHELETE LK -

[0059)] B RBEBEENY 0°C £ 60°C IR -
Blan#g 5°C £# 50°C - Hla0#5 15°C £ 45 30°C > B & & &
)g 0

[0060] EEVRBEEELERLRHA 1 ppm FIAIF %
2 %3 500 ppb MERNLNK 50 ppb MAEEBE LSRG
10 ppb > #y — &AL Rk - |

[0061] HEVRBKERLELRLHRE 1 ppm AT %
2%3 500 ppb BERANZNK 50 ppb MAEEEELRNZET N
10 ppb » BY &, -

[0062] e BRBUTHREHFLENREETRES —K
MR LLRER KM _ZSAMRMER - ZRNBHETREESEH
W OE b 8B BRIk BESFIEE L K b 88 (potassium
carbonate-promoted alumina) (E‘J%Z%[ﬁ%ﬂ(%ﬂigﬂ{gﬁ}i) » B
—EBEatERREREFEECMVACBEERRAMER
BB ZEMBREE A @0 13X) - |

[0063] EFRANAFREZZMEBTVNEVYRBEITN &
ik < BHE <R EH = & i BB AR (F a0 13X 3
a)g -

(0064] ZEdfe EABEMGHIT  WEBEBEE - B -
ZRELDARBABELREZBMEHNENHLBRLBEEE - &
BEERESEOFENEYD 180°C BEE THHEARERES
BEBRBED 25 HETMELE - E%i@  BEARBERRE

17
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D49 200°C HBETEBLBED | NE - HBELRBO B
EEESH 180 EH250°C- BALAEEYEALBBELSH
1 6 /NETABESE 4N -

[0065] HEABEAMWABHUTETERBER - L%
N YBEABUTLSKEBREBEMFENER £5—F
Bl BEARBRE—BAENRE EXFE—HHE
EARBEA AN LS EEA R B EEEANEEREE
ABRERNELRYEYRBEENTSHEE -
 [0066) % 5 k4 S 0B B R KT (TSA)J5 & T B A 5% 99 58
TERHVEKNETEE S TSA BT -

[0067) BR7EAZ UGS IEE | & 2 5 4 0 Vi 72 8 5
o

[0068) RIBMHE | > £EXEZEREME 12 FHZERF 10
BEHEZE 3bar E 25bar (0.3 B 2.5SMPOWIEEEEB N - B iE
Fide v A0SR 14 oy AT BB % 2 89 o 00— 35 43k v N 3 B
RSB RN BBEM 16 Hhdl - BEHN 5 F 60°C
BETHRSANARTERNERN 17 KB 20 B A H
24 N8 24 B 26 B EHEEMERANENBIFBEE -

[0069) ZHEHZEABN  BHERZRRIE— B KKK
Bl (24a B 262) > HEER T REH o BN T E LBk
B E LB REBREERN RE P — S LB -
bR E HELE  CBEELNELERWEER -

[0070) BEBZELBRENZTRBEEZE (4 K
26b) > EHEE - EABEBBRE 10 ppm REBOBE - 1L/F
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e 5 75 W W 8 140 NaX « NaLSX 3¢ CaX 4 5 -

(0071] B H Mo wB A FE — LN SRR EEE
B J§ (24c B 260) 0 EHEG—ELBKELK - ELE  FE
W B R I LSRR T 4 Rk o T EL M6 B O I R 8 B 1
8GR RIER L EER -

[0072) 25 5%, 7 FET B 4 3B 78 2 RS 28 - 77 BL 36 &% (6 % [ 8
R TR K - ZRMAR  — BB R ERE R AT
HHMAEZRT(EEAZR 1ppm K- FZHR 1 ppm Z E k-
R %R 500 ppb —E AR T HHR 500 ppb F)HEHH B R
240 {1 L 0 b 28 S5 BB IR 36 3 B I TRV 40 B3| E 4 B UHP
AHEBEERKZET) -

[0073] HABUERELENHBHHEES 26 LRE
EHE o HAERBEKNE 26a BN E T 6 = & LB
& 26b Rt - BILZ AL FEfF 26c R BEBERT L
WESZMRNEMEREIEE - BABELEARED 180°C 1
BETEST  MAFEES 2000C RES - UKL BEERC
i 22 0% i ) /K o |

[0074) P54 (RsB @B E 52 AR LR & = & kB
YRR 47T ETUAER RS RBN 48 LA BRABER
A8 RAC I 42 M 46 BRI 26 FHBPRBEELEEH
EVRBEAON—TANKIEBEFETHBRANG - LB
VEIR A EBA S 26 198 260 26b K 2620 ELUSHBER
B WS BT L o SR 26 MR RABTEHRBYE 34 UL BIAE
HE R A BT BM 32 RINE 28- —E S BEAHEMAYL B H

19
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G BREREMENABMAE 52 RS AUBBER 10
E 60°CBENARTRBMBILR -

[0075) HEHNBRELESBEREMLETSBEER
B ELIR AR 24 F0 26 MTHEERMAT IS B AR B E R
BEERENRE MASR 4 “BHEULHE ASEREER
HEE SRR LR LERNEREE -

[0076) HMRUBBEPHEAEBES REKFR SR E
TUBRUBL A ENRE - T HENREN LR EE 30
W32 REERD 34 HEEHEALAREN  MAZMARS
M BRERTHERENTET AR PREERREZAE
EINEEAEEIGEELAESLE  fHEBMEEEET
WA - AT EBERBEE T CEDEZANS
BUREAAUNMAS SN2 ENE YA EE A — — 55
SEVEIR R - EEE KRBTSR R KBS & 2R
W MOANHERIASHENNBIREUERES BRE
TERP BT R IR BB KT ZEMBRT -

[0077]) 1 BEIRERIK TSA HE - BRFA=ZHES
BRWARFLATLL -

(0078) [ 2 B BAA RN E - AB WY - &
I B 24c - 26c 2R IG NS —F W BIF 24d - 26d - &
SEEBER - ELBRNEEHEANEE  BEXAE
RARE - MUATEBZBEDG — SUBRELERFE
R ZEMBES B YR E | 2505000 0 R 0 R
- EEERS  BENEREMEEHEHEERERES

m B

20



201438808
‘A ME/NE Z Sk WM B 24d - 26d FE R - LB K E B
Wb B R B BB 40 13X~ CaX B NaLSX #H 5K -

[0079] A Z#HMEEKEBE RO LE -
#l—ERESE R S MRBEENZRAEEREEREL
S HFZUBRABEVEE LT E SR S HEE
EHEZZRRAES SELMEMNECTNERES Y RE
B EeRSCHEREULEEESEE LR GE R — &1L
R EYRE -

#2UN#1 2 h s HPEBEEEH 30 24 60 EE%E R
02 EENRLIBEETFEEREE) -

#3.O0#1 BR#2 Z Fi k> P BEREER -

#4M0#1 BH3 PE—THZ T H PR 58 o ey i & e R
RED 1S5 -

#S.IN#1 EH#4 PHE—HZHE  HYZEZRABEESENY
20 ppm & °

#6.A0#1 BHS ME—HZHE EYPBERRABEEERY
50 ppm — & fL B - |

#T.I# BHe P E—HZ A B HYBURABEETIIRH
10 ppm 7K -

#8.QU#1 BT PE—HZ A B HPBREZRRESE LI L NG
10 ppm Z & ML -

#HO.ON#] EH#8 RE—HZHE HP&EKEH | EE%EH
SOREBE%RMEFERZZBRES -

#10. WM#1 BAIHFHE—HZAE  HFFLZBRIABRER
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S ¥ BRI HE—THZ i £ ERE R RN 3
bar E #7 25 bar (0.3 MPa £ 2.5 MPa)i B /1 T @B LB EE -
#12. M#1 BHI AL —HZ Hk EHHERABRERY
0°C £ 5 60°C BB & -

#13. M#1 B#2 RE—BZ Ak EYZEVRBEETS
2 10 ppb — & fL Hix -

#l4, MH BAB RE—FEZ2 A% HPSEVABEETS
R 10 ppb & -

#1S. JI#L B 414 FE—HZH K o R R (R AR
ELI0CCERETHHARBEEXBRBECBED 2598

mEE -
#l6. MWM#ISZHE ETZHFLERBEIEUHES EHE
g&m| -

#7, —BRESER-ALBRENSREABERTER
By bk ETRERERELEE LTS 64l %5
B HERRENG 3 bar B4 25 bar (0.3 MPa % 2.5
MPa) ) BE 7 B #5 0°C B4 60°C BB E T EB B £ B /B A
EEBEBANBEREEED 15 DULESIEE LR
SER-ELBUENRE - |
418, —WHEAK ZHLE GR-EABEENRED
RESHECRMET  ZETEERNBE - RN B R
o LT
=0 — G B AR P06 B RS K T
AEHBELFRA-EABNEIRAE ;

22
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—EERE EEARUYERABEERER A REE
UAEERE L RAER—ALBRNEDRE &
AEE B—BHER EFRARKZEVRBEBR A
i
g EReS A LENELANESY -
#19. MAIS THITET  HOHBEEAH 0 EH0ER
WER 10 EH I ER%ACIMETEESEE)
420, IMI#IS HH#I9 2 WM ETT - Hoh L BERE LR -
421, I0#18 T#20 cHE —TH 2 W BT - K oh B 4B BB 0 B
EREUESEEERTOERABED LS BOmEE -
422, IO#18 F#21 FE—TEZ B E T o K o3 M TR TSA
BT -
#23. —EEEBUECEREN - ELBEENERRE
BRESEEL AR HOERABEET RS - ELE -

=

[0080)] AA—EBABARMLRKHEEERERTHNE
ERFGEZTHRAUEE HEADERESREERER &
SBETER 42 mm ARFELL 460 mm ENRERARMERK - &
HEHE 2 K # 550 g A3 Carus Chemical A F A/ Carulite®
300 o |

[0081] WHRERRKHERE BB _SMAMBKEMEN G
—f AL AEEERNRBER MH-SK ER/EK &
HRER T HERBESY (R IR (spike gases))F B IR E

L
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BERUZEREBENER REMEK

[0082] % BE Sy fR ¢ HY 130 psig (1 MPa) > i H &% K&
HEELUNEBHFEFN 25 £ 40°CHEAE -

[0083] 7EERTRUN ZBEFREZRERRE
THEE 200°C R@ED 4 N BEEFEEFEHERBERD)
L THAEEEMEBLE -

[0084) 3 %} 4 BR #E %) 1R #E 01 BH 46 1 A A0 89 22 R R i 1
REWEZEREYL B F A5 eR R #2147 %5 (Peak Laboratories
FREALCT)NBEATIRAELORNZRENER - LHE
EEDUTERATEARANGEZFHR  ERHEERS
ERAONKETHEZETIRAAEBHERENEZNE  H
FEWEREREEARENEERENRLOZHBERESR
BRUNZNERAEERBODTHAENENREERTE -
RTHEZREN —SAMBREKSSELUIN > SWHEBLEAR
HEREERE SRS ERBER

[0085) EbiREE{F FHHY Carulite® 300 £ &2 L2 M
BAARFEHR XRF R4 - 2 EBERMLE 46 £ 49 E B %
2 EZ29EE%HMEKR R THROoONWEERSE K/DNEH - A
K #5/H B

(00861 FEFTA AT HHEHIF > ppm K ppb BB 739 DI &
BEEERE -

HiEpl | - BEHEEBRBRE
[0087)] ZEUHHBT KM LZERANFENEUEES
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A S ppm FHYER 2 RN - K RV E R 3.5 scofm (1.7 x
107 m*/s)fi HEF BB FHORBWHEBER 368 -

(0088) [ 3 H@HHEBREBURETOEIEE - £
G BRI A IR 1 ppb) BT B 7 5 B4 89 75 AR B4 200
S WERER2HTERZN HEBEMZE RS
EAN—SALBELTEANEALOBIE -

(0089 5% i F¥ i 4 19 T ik th 78 % & 19 5 g 78 (KD 40 % 1
5 5% T b 4 {0 0 K T FE AR R A R OK RO T LR RE - — LB 0
HeTaREERRBEA - Bt CERTBEKBHE - 2
BSBR B R B TSA BT GEEERE K -
—EABRE AT R ABY 200 S5 - LEREL
KEEBEA L AR RO KN A LBENBEEE -
ST g B 1 060 T A 4 5 ORI X 4B IR S U (A TR D K R
o ) A -

[0090] LB ERMBEBELENERFENET
STEAB MARAEBEREAR LSH IREENE
EBIEER 25 CHERRAINBRBENE -

GO 2 - — G LTS T R B b 0O 1 R M R
[0091Y 72 bt B4 B o » 46 85 6k 0 0 1L 22 55, V6 T 70 T8 09 40 B2
W — S EESE S pom B 10 ppm — & LR 80
B2 R - R R VR R 3.5 sofm (1.7 x 107 m¥/s)ffij £
IR DR H SRR 3.6 8 -
[0092] [ 4 BRI BEBORE O GBE B —

25
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RFZEBRELEIEE/NR 1 ppb KB 200 538 - BRIt 2 41
EREERNTEIHEZ COREREE/NNKN 1 ppb -

(0093] EER(Z=AK KER ) L 500 =M E 5
TERTEMBHNER  BEHEXBEKRNK 200°C TEAR
BAOTHERMBWERFTABTERLE 4 NFLIE > EHERE
BH -

[0094] BERFHZBEEEYW _ELCLREEFEREE
HEBRABBREPHE/NR 0.1ppm- B  BREZTFLR
B BB RIER-80°C (/MR 1 ppm k) « ISR IR S FIHE—
S b & & F T £ R Z &R KK RE ROk B2
R LTS 3% A B -

[0095] HABERHMBEBREZENZRFRENAT
Sf ik MEAEZXRBWERFERN 1.5 I EEH 6]
SCCHERMEBMMEBRUENE R — ik - HOLBFBER
200°C THMHEABAERESIREZER —SLBKREE R
eH HBEZHEOURERMBRISZEMRENE
T - AEERIE e BOKIR M - 2 & T A R O M B R UL A R R
B TSAETKERXZHE 5Sppm & K 10 ppm — & L R /Y & Kl 2=
REESNS Sk “SAMBRKENVEZBRERTLELH 200
Zank S

EHiH 3 - S EED Lo E LS w oKE
[0096] 7F jh 5% Bf o » 48 85 4 09 S 1L 22 SRR DR M B9 &
BHEM ZELWMUEESE 5 ppm & K 400 ppm = & b I (8
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| MEZBEBUMEBR KO ER T AEMITEN ik
BRI ER ZZ R - R RBERFER 3.5 scfm (1.7 x 107 m’/s)
MOGESBEBHOREWARLRI6H -

[0097] SHEEBEHEBERNRETNEIEE - L
Bapl 1 k2 &8 %&$WW@W 30 > &)1 H &
REFEEREMIES - F7& 400 ppm Z & (LR & & i 5 & &
MR EEERARERABREVTENE - BEAHEE S
R R AEREM - ERELEBENREEE L E &
Bl E s —HEE -

BiEdl 4- ZREEARHNEBENEESR

[0098] YEpLedBaHh MMM A ERANFENE R
EE— S LELESH Sppm & K 10 ppm — & 1L fix 49 i
BRI - ZERREBRER 3.5 scfm (1.7 x 107 m’/s) » {H
EREREEFR 12M 25K ITHHNFEERERBERX
KRB =& A~ [6] i B i BBk -

[0099] M 6 ErHFHEBERNRKRBICIERE - B
WHERHERS L2B(ZAR)K 10 ppb SEEE IS 5ENR
BE - HDARTHZE  EZWMERHMERS 258 (EP)E
ZEERELERT 57T 08 MAEEBR= 378 (HF®)
& E 210 438 -

[0100] BEERBERMEIRTBERNBEEABFMHEMNE
BHOEHNERBBEERNEF EHEEREERERET
B ISHZE/ N HEH BT RAIKEBENAERE
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BERREEEBANOHMERHEAS IR 128 EUPRET S
AURMREBEREERAREERY S —EHEH -

G S - SEEME-SHUREES

[0101] ZEURB T BERNMLERAFRNHEEYER
WHH —SBUESSHE Sppm &R 10 ppm — E LR
B ZE R o BRI KRB FUER 3.6 scfm (1.7 x 107 m’/s) » T
AASBEBTONIBEGEI 2D - LER IO ERRBR
B BB 55°C -

[0102) B 7 ST BEBORBE T ZEIEBE - 10
ppb M EFEE KM 1400 S EEDE(ZAK) - ZELKHN
BEREUBEREEY) LERERTHRERENNE S LB
YR AR /INFY 0.1 ppm B9 AR MR £ T 2 B HE 1 2 69 B B A S 48
e ERENBRD  —ELBUEBEEES B e EHH
TSA BEf B MM ESES - 1R 1 ppm ZEALK - ¥
SERRE AR 760 S8 - EHEE B INEE R 8
TR BB (I BB Sk A RKERE
) AR R R |

[0103) k85 & A S5 8 F IR 7Y b it 2 BB % (£ B 58 5 16 4
HIE > MEETRTSENRB UM T BT =
] 4 [ F7 72 5 0 3% 0 0 1 R RS -
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[ RFERaREE )
[0104])
12 ¥ %E R R A o
14 malss
16 frsd
17 R m Al B R E sz R Y 22 R
20 &
24 A
242 BB — & KK E
24b H_E
24c  EERBE |
24d /N & A B R B B
26 A
26a 5 — & K K M B
260 HEJE
26c EERE
26d  FE/NE = E LR BB
28 KE
30 W
32 W
34 HERO
36 A
40 EVR®E
42 EE
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46 il

47 FEBRAFE ZEABBEFR
48 BEFPRE N

52 0 B 8%
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S B

1. —EREEa A S URHEENLZBER{ERBRXFHE £
ht EFBGEBERBEAVEE LA E &K  ZFHEE
SRR E GBHEEERtEMNAECFANESYZ B R

B EexRSoCHEYERELNAEEEVEELELLAfEa K — &1k
I EYRE -

1>:1§l<l\lg

Q. MHFEFEGESE 1 He Ak HPZBEELS 30 £ 60
E%EKIOEIOEE%HCUIBEETFEESE®E) -

BAHFEENERS | HhE EPZXBEREER

(hopcalite) °

4 MEFHAGEE | B HE > HOREBEE DY
KFEBRED 1S5H - |

SMMHEFHEAGHESE | He ik EPZERRARBESES
FE A 20 ppm & -

6. MM BHMGES | By hk HOZSREABASES
ZAH 50 ppm —E fb ik -

>
&

THHFEANGESE | HehiE HYZEZERKRBESEHE
R #9 10 ppm 7K °
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B.IMMHEENEES | HehEk  EHPZELBRRBSEETS
R % 10 ppm Z & ALHK

O.MHAFHEMEMEE | B AE EFEKRBH I EE%EY
SOREYWEFENZLZRRED

10. A EAEESE | Hehk EPZZBRABRZER -

1NAHRFEMEESE | B AL EFFZEZRABRG 3
bar 249 25bar (0.3 MPa E 2.5 MPa)lWEB H TEEZBHE -

RIAMBEFEMGEESE | He Hk HPZEZREERERY
0°C B #5 60°C & 1B -

BIAEFENGEESE | B ik HPZEYRELST S
F* 10 ppb — & Ll -

4 MHRFENGEESE | Bz HE ETZEYRBERLETS
7?10 ppb & -

ISHEAFENBGEES | B HE  HOSZIWEENFEERSE
HEBERERES 180°C BETERZBERBED 25 &

Y7

o
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le. MEFEMNLEEE ISHZ A H EFZHFLERELS &L
HEAEZMERT -

17 —BREGER —SMRKEENURABRERBISHEE Y
S HhBUBREREVEBE LR E &4 ZHER
SHEZLZERIENL 3 bar £ 25 bar (0.3 MPa £ 2.5 MPa)
HIBAOKR#O0CCEFHOCHRETEEEERERE  MAE
TBEBANMEBEEEY IS WULEEEVEE LR S
SR —ELUBRNEYRSE -

1

B.—EREEK  Z& kK @k —SMRBETHRBBER
ZEMRBIRNET  ZETEERWEIR - 3 %K B KA
LU Al B
EL—RIHRE  HEARRKZREBERAKNDZ &ML
SEEE LIS SR EZBRRE
—RRE ERARERECRAEBEREA K —Sk#EE
DEEEBEEAGEaR —SMUBHNERSE K
TEH  S—KkItEE HAARRZEVREBRR &
Lk
HOZBECLSSfAENELFANESY -

19 NHAEEEMEEEEE 18 HIRIET  HhZWELE 30
ENEEW EZEKIOEINEEXWFHLCIHEEFEEREE) -
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0. MNEHFHFGESE 18 HeRWET » EHEBEREE
B - |

0 MHAFENEES SHIRMNET EPEBEENRE
RUREZRERBTNEZREREZED ISUHRERRE -

22 HAFHEMNEEE 18 MK EIL > EFZETHR TSA
BT -
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500 F
450 ¥ f

400 ¥
350 §
300 + f

250 ¥

200 ¥

H2 2% (ppb)

150 ¥
100 -

50 §-

0 100 200 300 400 500 600 700 800

I i)
3
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350 -

300 ¥

H2 & (ppb)

200 §-

100 ¥ IS
CO2 /N2 0.1 ppm

"~ CO /] 1 ppb
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H2 J2%(ppb)
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200 'E )
180 + - 45
160 + 4
140 + 35
F g
) 120 + - 3 g
Q [ ~
2 100 £ L g5 X
X : i
il 80 + L2 o«
o o O
O
am 60 - - 15
40 + b 1
CO /]\iA 2 ppb
20 - 0.5
N S Y . VN i A R N
0 200 400 600 800 1000 1200 1400 1600 1800
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