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F4* 8209 EAAMAL BRI AR NO, R ERERE
i3

RN @ E | %2 [ & NO, kB Z{L (X 10-%ppm) NO, #; 1t &
;: <
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~500 18 5.0~ 0.146 97.2
o o e 300 18~19 9.5~ 0.072~0.124 98.7~99.2
ShESR 300 17~19 13.2~15.4 0.060~0.264 938.3~99.6
300 20~21 21.0~22.0 | 0.336~0.540 97.5~98.5
300~330 9.4~10 4.0~5.0 0.1~0.14 97.5~97.8
B 3 F 260~330 9.4~10 7.0~10.0 0.1~0.22 97.0~98.5
IR VA 270~320 9.6~10 16.0~17.0 0.7~0.75 95.5~96.5
260~320 9.6~10 25.0~40.0 0.6~1.46 96.4~98.1
220~300, 8.5~11 2.0~3.0 0.025~0.1 95.6~09.0
- 230~340 8.5~11 3.0~4.0 0.020~0.09 98.7~99.7
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o o NO, # B (x10~3ppm
B oo T ER > W B (<107 ppm) NO, # f %

°Q = /
) O B N B (%)
221 10,000 1.65 0.153 90.7
242 10,000 1.93 0.066 96.5
260 9,800 7.95 0.124 98.5
265 9,400 3.01 0.050 98.4
272 9,650 7.29 0.146 98.0
290 10,000 7.34 0.180 98.0
302 8,400 2.44 0.044 98.2
310 9,000 1.7 0.222 98.2
318 9,500 6.55 0.128 93.0
327 9,500 6.55 0.128 98.0
330 9,400 11.6 0.222 98.2
333 9,400 5.44 0.140 97.4
425 10,000 2.22 0.324 86.0
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e &R AR LT B A IR TS PR T R S B E e 7
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RREEE | 2 | NO2 W (X 10-°ppm) Nox$ RRERE | 2wy [NO- KB (x10-%ppm) | NO,
. % 1 - w1 R
GO UMD A 1 ] oo (%) O || A 0 \ o0 (%)
265 14,200 7.22 0.156 97.8 295 15,400 7.46 0.083 98.7
279 14,200 7.28 0.197 97.3 316 27,500 6.40 0.184 97.1
284 15,400 7.12 0.090 98.7 336 26,400 6.40 0.103 98.4

RT7 PrIVEEES4R

RRnee | 2w | NO REE(X107%ppm) | NO, | mpzimpr | zs s pr | NOo ¥KEE (X 10-%ppm) | NO,
. w x| A
O DL A p | w oo | @ CO UMD A p | w oo | @
205 10,000 2.09 0.231 89.0 320 8,520 2.86 0.018 99.4
220 10,000 2.03 0,198 90.4 340 8,520 7.40 0.025 99.9
250 8,520 2.09 0.041 98.1 340 8,520 4,20 0.090 98.0
257 8,520 3.37 0.040 98.8 345 7,580 3.26 0.033 98.9
270 11,120 3.00 0.017 99.5 350 11,120 3.06 0.049 98.4
287 8,520 4.27 0.032 99.3 370 11,120 3.33 0.215 94.6
300 14,200 4.44 0.033 99.0 403 11,120 2.94 0.231 92.2
320 8,520 4.87 0.033 99.9
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P S0 SR, H IR AR R BE Y R
ARAE,  FE iR BE Dy 260~380°C i H M,
NO, g # 1 2,000~10,000 ppm [# &
#0800 ppm PIF, R % 266 /h AT JE,
NO, H ALK 57T fR5F 7 98%. {H 8209
AT AERB R G 2 J5 & W F R
AT, PRRB T R, LA
FWREEYE 0.43% I}, fEALFITEMET
F2) 10%.

ELT~1.8 A /[EXEET, A
2 BRMTT L8 FAMY KIRE, Br
BEERNES, H¥nly1.0~1.4, 5
Sy 14,200 ~26, 500 /N, A0 NO, i
6,000~7,000 ppm, SR Jy 265~
836°C i, HILEWIRFFIEI8% LA,
B7E [/ — RN 2% b BAR I Y. 4% 4 TS
RAVER TR M 0.5% 1 41— 1k
T B BEAT TR b, SR B

NOF{LE (%)

100

300
B 38 HECO)

B8 8209 L R IE M M L AL
1—SEE R PR SR IR 8209 gL, 228 10,000~
14,000 /N1, A1 NO, 10,000 ppm; 28— i 0k it
{1 TNk 8209 R (L3, TV 3% BB FE 45 R 253410, 000~
14,000/, A NO,20,000~10, 000 ppra, n>1.5;
S—H P Ak, 141 ZENFAESNT, 286 10,000
AL, AR NO, 2,000~10,000 ppm,n>1.5: 4—2,
1.5 79 KiRER, 1.8 AF/EXENT, LA
fy 8209 RELF. Z 3 10,000 /NE, AH NOg
7,000ppm, n>1.13 5—2J 1.5 FP KR . L
Sy 4B (L F, 25 18,000~15,000 /NI, A O

NO, 20,000 ppm, n>1.0

400
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A0 A A1 300 P 5 P Bl R S B 29 A B 8209 ik A5, A 8 PR, T 4 RV 3L FE

L >270°C B, T4 f v 5 4k 2 ik

% 9 [%2%2 90% LIF.

& o 8209 fEALFI/EFR 4 — & Lk

2 BB LRGBS G R R T£4.5.7
BB 8.9, MR LA M,

10 20 30 40 50 60 1&%]@%5;23&5& EF' l‘E—!] #— j: it H&

R B 7] ()
HH | VAR
0 8200 PEILHIT LB EREH: 55 REREAHEP R QENERE
%534 10,000 /N3 [ Rz 15 B 220~380°C; 2y 250~3b60°C, zs3 10,000 /N,
AR NO, 2,000~10,000 ppm; n=~1.5 n=~1.5, NO, {kJ¥ % 5,000~10, 000

ppm Z AT, OV A ih 0 R NO, [ % 100 ppm BT, 36463 >98%, 0 SW 85 8Lt g
710975 10,000 /MBS, (HSEER G2 545 R T 3K B 14, 000 /N, BARR ST, 7T
MR AR AL BRRE ST M AT, Bep) 60 ZREFMF I RME 9, FHM NI, X—H#
HEALTH B BB R B4R 2, T PEUS4R BLAT, U8 B AEAL 700 (0 B R AR A 1

LERTPTIR, 8200 AR NS FE m T b d R P AR EIM TR A DAk F
S T AR ] 4, (R TR s P I RS M R . (2) AL i
AREAREABE L. dESWLAEN, NLREZTWHRE, BEREEEY
250~350°C, ji RN 2 B0 . AR SR AR A K. X2 8209 A48 LA SEH
TR AR EESEZ—,  (3) ZARMLR W LUR T A8 NO, #RBE W T R AR SR Lok
K. W4 PGSR LA W, R a5 10,000 ~20,000 /e, R AR BEEEIA,
NO. N[O X 2,000~12,000 ppm B, #LRHRT 97%.  (4) HAGTHIZE RAGH 4F JE
TR T RIS T R e 8 k.

B bR4EE SN, BT NO, REChEFER R SH LR &R b AR ZARK AR, =
B Y%, NO, & WAL 0~10,000 ppm 2 P KRG, HL W3R 2 HERIE
B, 8200 ik 4k 58I %8 X i B A A B RO . T

7£ 8209 f L7 £ NO, ZRR &% 8

78RR SR e E I B, NHs, NO, 1 O 76 8209 44l L 24 W F T4~ 28
BB SO

B >150°C

4NH, 4+ 6 NO — BN, + 6 H,O + 432,245 €
8N, + 6NO, = 7S v, + 12 H,0 + 653,311 & @)
ANH, + 30, 2E 270 5N, + 6 H.O + 302,639 £ (3)
ONH, HE 2400 o 4+ 3H, — 21,960 £ (4)

ANH, + B0, EZ2C 4 NO + 6 HL0 + 216,700 4 ®)

(D). (2) ik NO, i EZRM, HAWERKE, 71 NO, (NO, NOy) i 5L
BURUK, & R W A TR R E. ARk 7R NO, RARMN (1), (2) 5, &5 FH
KA BRI KA E S 5y R



1,2 3 IS &R R HI R M AL RIS R Tk RSP R R 9

LU R SN B T I AR A, AT — R IR B T AT NO., U, AT
PR RN KA R REBT Ik k. ROVELRZRE EHE T NO, FFER N
53 % B ARG R R TG R B NO, FEAERS B 43 M B0, FFE T3 B b K0 UE T 4 3 % B
AL I SL I EEERPTRAR, Sy AL 10, 11 & 12,

Hi 10 F1 12 W] LA Y, 76 KR AR R Je i B Dy 260~260°C i & 2 ik ZU i R
fesy R (3), ZEL L3R b, MAE 280~300°C I BEATR BN WAL,

FH H 5o 8 R (4) KATE 400°C 4 JF I BEFT, SR 7= 4 vh B0 &, (L RUE W] . oL
A 450°C i FF AR ANNEAT o PRI, R B SO R BE AN i 400°C, 5x — Bl SN J2 AT LA e

10000 2000 4000
8 N
000
R 11500 geed
£ B
kN oyl ~
;"‘ 6000+ % Emmo
E 41000 g‘ g 400 ’5;
= L o = 3 =
4000 s o ng §
o
5 100
4000 500 H
200 300 400 500
12 1 B EECC)
200 300 400 500 I — )
R R HECO) I TIEE LR E L%
. N REENRH 552
e R VAL b -2 S NO,; & 18%
%534 20,000 /B JEAFSHITE NO,; 4 18% I—HOSPHEER;
I—HOSHhEER; —HOSHPHFAERK NO, &# —HOSHhFAERK NO, &4
3oor 2
2}1 800 I 3 15000 100
= (17500 S
200 jg‘umoo P 14000 T s
= = &
g 3000 2,"; e
o # s
= 1001 2000 3 =
1000 C2000 300 400 500
BBtk EC°C)
200 = -."300 4("0 500 ‘
RFLREE(°C) e T o
B 13 % NO, if i
12 .8 NO, FET & PV 35 20
7 8209 AL 1/ KR 2538 10,000 /=13 A 1
[E kL rh4E 6,700 ppm NO, 8,000~10,000 ppm
I—RSHEEH; e—HOshEA®kn I—JRSHE S R 189;

NO, &H; I—HOSMFERNEER E—JFR SR A 6,700 ppm
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g

R Y — AR R (B) , 76 8209 AL | 400°C B4 FF lis th 31, 460~
500°C I J2 . ¥ Z4.

HI BRI L, 7 SRR BE AN L 400°C B, 8200 fiE{k i b A AIREBEAT I IR I R A
3).

o P 8 S 10, 12 fyxf fR el LUR IR, NO, 388 J5UBRE g 5k A Tk B2 3 Pl 4 3 ¥ 78 R
(3) B (4), (B) Z Bl SRV (3) MR AT Bl F {2t T NO, &R B i . 3 — g Al 7E
HEMEAGFET, NO, M HERE 0% 8 h E— SR EIM R, KRR TEIS, B
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SELECTIVE CATALYTIC REDUCTION OF NITROGEN
OXIDES-CONTAINING INDUSTRIAL TAIL GASES
BY INEXPENSIVE METALS

DAIREN INSTITUTE OF CHEMICAL PHYSICS, ACADEMIA SINICA
CHIEF PLANT oF PEKING PETROCHEMICAL WORKS

CHIEF PLANT oF DACHING PETROCHEMICAL WORKS

ABSTRACT

A copper-chromium system 8209 catalyst for the selective catalytic reduction of
nitrogen oxides has been successfully developed. This catalyst is inexpensive. Its raw
materials can be supplied domestically. The technology for its industrial production is
also established, and has been proved by practice that 8209 catalyst is effective in
treating the tail gas of nitric acid plants as well as the NO,-containing tail gases from
other industries. The NO, concentration in the tail gases may be reduced to helow
100 ppm, so that a satisfactory emission standard can be attained. Treating the tail gases
containing NO, less than 10,000ppm with a fixed bed adiabatic reactor is also
successful. The conversion of NO, exceeds 98% when the catalytic system is operated
under the following conditions: space velocity 10,000~14,000hr™*, temperature
220~380°C, and NH,;/NO, (mol./mol.) around 1.5. The optimum operating
temperature range has been found to be 250~ 350°C. Through experimental pilot plant
operation it has been proved feasible to treat tail gases with high NO, content as well,
if the gases are prefreated with an alkaline absorber before entering the catalytic
reactor for reduction. However, measures should be taken to keep down the
contamination of the catalyst by the alkaline mist; otherwise the activity of the catalyst
will be somewhat reduced. Units for the treatment of nitrogen oxides-containing
industrial tail gases have been put on industrial productions for more than two years,
and good stability has been maintained throughout without apparent loss in activity
of the catalyst during the operation.
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