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Exploration into the Reduction Process of Low Temperature Shift Catalysts
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Henan Zhongyuan Dahua Co., Ltd

[Abstract] This article mainly describes the entire reduction process of copper based catalyst
s in low-temperature converter. In this reduction process, high-purity nitrogen gas (99.9%) i
s used as the carrier. First, a compressor is used to compress it, and then a heater is used

to raise the temperature of the nitrogen gas. The temperature of the low—temperature convert
er inlet is controlled by controlling the temperature of the nitrogen gas after passing thro
ugh the heater. When the temperature of the low—temperature converter bed stabilizes at 160

‘C, hydrogen blending begins. The H2 carried by high-temperature nitrogen reacts with Cu0 in

the catalyst to reduce it to Cu, which makes the catalyst active. The generated water vapor i
s condensed by the equipment and discharged into a ton bucket. The entire reduction process

is monitored by the hydrogen consumption at the inlet and outlet of the low—temperature conv
erter through the drainage volume of the ton bucket. When the water output gradually decreas
es and the hydrogen consumption at the inlet and outlet of the low—temperature converter app
roaches 0, it means that the entire reduction process has ended. The water generated during t
he restoration process is collected in ton barrels for statistical purposes
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EIES

TG REVRAL T AR 1 A R KAk A &) 2 L4 80 ERIRE
A EARAE A B E TR A A B HAR . 2B X
FH UHDE-AMV (K e FE T Z A . & LLRARSNERE, H =6k
LA F] 1000 W, 4E7= 30 JiM, [VH CO AR R FH i AR 4
IR AR IR AR, RIR AR 3 R R FH A R A AGTT], B s
A5 e hp SR B A A 2%-4%C0 1) T2 /R4 TR IR AT e b A
180°C-235°C 2kt N 5/KZESIRRL, # CO & RbEF] 0. 36%,
AR H, A CO,.

—\ R

1 RAR (b 7)) S

(D) IR e B RGCR : AR IR AR e fi A7) AT DA A0 2 S5 B 1Y)

TELRE R, R SRR IR B T, AT i R N
KRR,

(2) WAREW: M RPERE R, FrF Rl FEd
AR, A BT 2R IR AR PR AR A P2 AR

(3) PERrF= bR (AR DAt SN e Bk, 38
IR BSOS A TR A 72 i B 40 R RO

(4) FRBEARP: 18 AR IR AR 3B Ak 7 AT LAY 75 G B
HE, AR ER I A R

(5) LA 2 AR ARHMNFITES R HEES R
AL TS L ANGUREA T Z RN, TRk E
BT KRB HEBIER

2+ RAE AL ) S 2

274 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

TREESBHEMS
HFoLeH 12 HOMA 1.062024 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

A RE) RS AL Z 2018 4F 2 AR, ) 2
022 FFEARMFHT 54, B THMAME, U HML7
FNEVE R FRR B iR, LRI 1 00 & Wi &, 7E
FGEA P SO e 3B R IR E AT 2T, Bk R edl
PRI, BN S RAE B e PRIET. AT
TH R A 32 BT R G0k L i 5 SOk SR m m AR AR e R, A
TR ARAS P T 2500 CO & &, RB/IMRAS b 1 715
B—J7H, BEIRERAPN O T ESEE, REmRA
FIAE R, T FER O CO & &, ARX AT IR A
ZHFIN

Fk, 2022 4F 12 AR HBS KB, X HEL 7]
SGIAT T W, BRI R B AE P 1 B207 BB AL IS IR
96. 83t, FHIEFEN 1. 34/m. (RAMEALTTI BTG K2 2k
H & BB, M 2 Bl s AR, R,
TEFFIERIAT, DAL Cul F LK Cu, A BED
{FHEAEME. (CutH2—CutHz 0+86.6kJ/mol CuO+CO—Cu+
C02+127k]J/mol) HITF Cu %f Nyv CO, H, S4B W FHAE F
Bl T2 I R R FNE 2 N AE NS, F H fud
JRAR, I BRI AR AR S 3kt VAR PR BT, AR
RNBREER . R RSO, BRl, ER
[ A& B 2 B AR SEBR T HRANE R R b 5 8 Al 75 w4
EEBIRZ, KR FERER TR ELR. B, &
SRR AR, W H s R e Ay, BRI
PR B . AR IO T S BRI A SRS AR e
18, ZREdliy CHHRE. ER. BRET =N,

3y AR EALIE SR AR

PEAFR BIE i 2 R s Al U (99, 9%) 1R Eifk. >k
H R R R U SE R HEN 07TK001 ARG i R FL kT &
4, G EAENUE SRR G 3 287 I FAE8 01E002 sk, f 24
ik FRIR AR g 04R002, FHJG, IXESAEH UM ik 205
KA HIF 06E003, 25 H R ME SIE R HUICEFIA O
AHHER, —HEHE N EZENL 07K001 . & JE A S M E4EHL 07K001
MREELINN . ALk 77 F B K Rk 2 K U i RS AT
TEARRH, HARTRERNSE, REWEHIRE RS,

R ARB AL N, THR B BOA R AR 1% R

FFHEATRE A I B

R 2N

01E002
ArRE
07F001
04R002
1R
o 7H
73
K
[oeoss ]
I K
—>

1K
AR R A = B

=, EBEigE

L JATHR AT B 5

1. AT AN 99. 9%, AT Q2%5E BUE,
R BRI B AT ERAE R 0 &8, AHAT
WEE.

2. HER LS GRS B AT IS . 2 i 25 SR 2 IRE
HHE0~3.0% FEEASE 0~25%. C02 0~20%H1 7 HT

3 BIYR A AL FIE FRFE T8, MR R3O
W, ARASHFE IR TSR, AR IRA B B,
B#AHEE, B NIEHFRAR LR dbar LA L.

F—  ALTITHRHE R

o A Ch) T R PARTRLES
e | &t ey C/W
1 2 2 FiR~60 25~30
T 2 3 5 60~120 10~15
3 8 13 120~170 7~8

4 2 15 170 0

| T01052 T04007 T04008 T04009 T04010 T04011 o
- - - - - - HKkE (Kg)
h C C C C C C
2H9H4: 30 36. 3 9.5 11.0 9.8 8.7
21: 45 149 147.6 139.4 134.5 132.3 127.0 700Kg
2H9HO0: 00-7: 00 159 159. 4 154 151 147. 1 139.7 489Kg
2 AL TR R AT 1 WA IR EEALT 0. 270, 3% Al WIR MWECEITASE: B

MARARI PR Z IR FE R SR IAE 160°C LA LI, FRURIRING
BE, AR TIERING, ROAFIYIA BRI T,
REGEE L LR RRE T — LR R, 15 H i Ey 50\
3/H, PRFF 5 g s — ERAHE I, FiRFHEE 2 CHIBRE
Ao MRS CUEIR B BAREETE 0. 2%, #HHIET 0.
2%, AIHSINEENOEREIE 0.2%, FXA/NHHT—IR
SR, WEANZ. MESFERAIEEAL, DRI HER
HIfssE, RAZEBIEKECERTE], REEHEIESRIA, LA

Al —— K ——lET M —— K> —— AR .
K= AR R PR

T NE (o | mORE | JhRER | e,
R TET | o co/my |k o
5 20 35 170~190 1~2 0.5~1
e 6| 26 61 190~210 1~2 1~2
7 10 71 210~220 3~4 2~8
8 2 73 220 0 8~25

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 275



TREESBHEMS
HFoLeH 12 HOMA 1.062024 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

Engineering and Management Science

3 LTI JE 3 i B

Bl I [B] RS , SRR AW I, E A1k F] 275
NM3/H, T HAXANE AR, (RSN O IR TSR YERRTE 0. 5%,
R FE T04007/8 FasE#E 170°C . (T04008 iy HifH 4R FE LE IR
JZ5h, ik 104008 AEE — Z b Z 1R, TR —
SE BE B AR K ER FIWHE R B 00 IR S8R
24 T04009, A5 TR EZE T04010. ZEX AR, i
KB R T HE M KB 150kg/2E/NE, I R8N H2 HO TR
N, HEBIER: LS ERE 400N3/H, HKER /DN
THEM HKE 150kg/2/NaF, AlZHiEem st DR . /et
SO e VN ) G eVl e L b - 2 1 DA Py 8

R PRE AR 220°C, EHRIEEAANRE. REBARA
B JE U TE2k5ER T 2. 0%, 1% 19 H2 & UK 2R T 28°C).
YR ER IR EREARE, UFHREESAT, HOR
WA, ST, WMOERIREAZ .

4 AL IR JR 5 L B

MEFETREE 0. 2%, ZEBIREALEEZ 210C (5
WS 3CEA), FHENBEPEAFE RN, SRR
B, BWREIRER 15-20%, #EAEFA, FieiEEE
F1%E 20bar, FHRZEEFET, HIE2 h 5, BAMELF
BRI FRAT AN SERE, EDRTYIBR AR BRI R 2 B
190°C.

KN ARA AL L SR E R

IS 8] AO | e |[S#E] F04001 | €02 | T01052 | T04007 | T04008 | T04009 | T04010 | T04011 | HE/K &
h KNM3/H | KNM3/H | % KNM3/H % ‘C C ‘C ‘C C C (Kg)

2.10 8: 30: 00 | 0.26 | 0.005 | 98% | 230 ZJ&#% 174 | 174.2 | 183.8 | 181.1 | 178.8 | 173
21: 55 175 | 175.7 | 189.3 | 197.6 | 196.9 | 192.4 | 400
2.11 0: 24: 00 173 | 174.2 | 178.6 | 199.9 | 199 | 195.7 | 100
22: 54 0.21 180 | 183.1 | 181 | 181.7 | 203.7 | 204.4 | 970
2.12 1: 30: 00 | 0.92 | 0.04 | 96% 0. 201 181 | 185.1 | 181.4 | 182.1 | 184.1 | 206.9 | 100
17: 10 220 | 224.5 | 222.9 | 222.4 | 225.7 | 219.7 | 600

22: 00 22.82 | 22.9 | 0% 0.83| 220 | 223.7 | 223.1 | 222.7 | 223.2 | 220.6

2.13 2: 00 24.3 | 24.27 | 0% 0.93| 225 | 232.7 | 230.7 | 229.5 | 230.7 | 227.5
=, #&ip (2) BLEAN, EE “PE” AR, Wi RE

L AR = T

(D) JFE4ENUEER N, L 20000~T70000NM3/H (%238 300~
1000H-1) iR EIEIEIKE . FERYIRIL 0°CL A, T ELEHL
N RS s, BRI T i R B IRE Bkl 2874
FREAIR, FRRES BN O N, 5 EE A — T,
TS TF N, A b Ao R R R B THE . IR AR N,
I O SRRSO 20°C 1R ZE . AL IR
FH#E 2 REHITE 20°C / HighAT, Fla), BRERE EFHZE 80C
A 120°CHE 213 4 h, HIE N T B 8o bR 27
HRHIMIFEK 4 o

(2) TEEEANIE R M B ) /K & 150~200kg/h NH,
B 06E003 AbHEBE ¥Rk (FHE—IR/K N 98kg)

() RS, HREMNSRESRE I, NAZRIY)
BREVE, JFEERLIE =X N, BT AR 0T, N, TG 1a) R A
W, 58 RS ILER, HpT, BEE, fRE
110N, SR B A4

(4) RERTF BT R B . % 018002 H MR
FE. BRI E. JT 0TKOO1 IEAHLELAR RS . b HEA .

2. BRI AR AL TR = T

TR O 58 R JE AR B I il fE v, J By Irin
BInaES g, REBPHIREE, W RS E S8 25bar, [7]
Fo IR i FE R B AR P A 77 L 2 PR 2 R RS R AR D 3k,
CLHH 188°C Lk % 225°C, AWy 1R7E 8 Nk FE HRAR AR 4 & 2B #4
G AL IR IR, e TE, (RSP PRIE R A
R, BRETH,

(D fIRFEIERENR, @B RERERES, 1N
AW —E AR/ T 3. 85%, MEAS A IR E.

40-60°CHIRTE, HEFm. Ll T2A0, KERERE
ik, NOF#3] 180°C. [8IMRBNASMRE R, AR
SRR, PG, T AR EUE IR — 2 BEAE

(3) AR RFATIIR R G 0 T2ARIK, REE
A ERE R, RRATAEAE 20Bar LT, B 15 B B0
%

[&%E k]

[L1PhR4E, BRI, SEK A R IR AR et b 75 P 5y
BEE[T]. DIk T, 2019, 22 (03): 30-33.

(2] 3k 40 . AR AL IR JFE 2 (T]. AL T3 il i, 2
018, 44 (09): 52

(3143, XIEHE. R & e 2 K IR AR et b 7158 FH 5y
KRR 0 Rt e (0], KPR, 2018, 41 (03): 214-216.

(41 B8R 5. CO-MO Z M ARt ALK R 28 4o {4k 771 RO B AL B R 11
M J]. A L@, 2017, 43 (09): 7.

(BIARIFHE, WaEVs, BRmless. A RS S A
PR IR AR IE A W S RERE T [T]. s AL, 2016, 34
(11): 1875-1878

[612=WRHA. i R CO IR AR e fi 4b 573 Jif ik 2 B 22 56
571 ALYt 2015, 53 (05): 45-48

(7] B3, &k R ARSI AT (D). L RE T K
2, 2015.

[81k#F# (Chu Hsuan Yu) .Y & WS &S RIRAS H
IS S 9T (D). WSk, 2014

EZ . pedam, 1993 48, FRKIERTFTIEAT A
R .

276

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.




