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—. IEHE

K H % LBt A RAE IR, 78 800 kg /em® (KK, 30°C FREAA B LM, SHE
3 PO SRERBRE N T R SE B AR Sh 5 A O 0 SR R 1 480°C py SRt IREEFH R
286°C, RIF LN REASELENRERA N LESHE, KA LT T34 Eumik, £
THREFEILE, FHEAPLE, 7E£400°0 FHNUBE, 225 5 K TATE 480°C THA
LB RIBREN, WRHE 375°C, FI BB KM 24 16kg/om® (RE) &R,
T FE W 2 254°C, {538 ] & S T BER A B Y, B — 5 e 4, 78 90°C, 295kg/om? (&
FE) T 3, BEAKS 308, 2K BB RIS EES, Sl B R LB AR
R HE —b~—10°C, HERZHBLESBRAR, KL 30°C, I HIE, Wit
RE TR,

. EETEZSHNOWE

1. At BPe L, 47 e h— T A R, 76 R 5000 i 4h 5% iy Feal b 217K
o HTARBYBGET — A Hk, TR Yt BB AR, Bpmmp gk, B U7 il
B T T e PR AR b, HR B P BRI, BREBE BN, o T At I 7 E 52 ) R e
BT, 42 2% B R i R BE AR IR B R ko

2. RT B HAR T iR B R P R

— B 5| HHEEE R AR, AUEWAHRRA R, BEEMREN = ENZARRE . BEE
HISAE T, BFE—BoEE 51 HIREE, REGE L, T B aZ s R 8P B I AR Z Aildg /s, T AR
A AR B AR, 120 B B

R 106 FrARF YRR B8 TRIB — B3 R EE, RAT% 2 —BSI R A
375°C,

=, TZHREFHKLE

BEESR R 16350 NM?/fif
HESE 14550 NM? /Efs
PEIR A W BE 3.76%;
IR 16.5%;
AE 12.74%;
IR A AR R BE 16% (CH4+Ar);
BiEES . BEIE 306 kg /om?;
i 3 295 kg /em?;
YA 300 kg/cm?;
BEA IS SRR 30°C;

e 1 e
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1. fibee.

(BRI EE
&8 B
e

M MmAbEE
E.FHE
REME

EAE
DR = R
b= B
LR R R
fik 4 2 L B

R EEM
H¥e T AR

2. PAEHA

(LN S
BT
& ] BE

BTEH

AR

286°C;

400°C,

480°C;

505°C,

375°C;

254°C,

90°C,

26100 ff

1344 kg /I, 32.28'T/%;
16kg/om? (F JE);

S0k R . i
10000T & a4 /4% (M 810 Kit);-

32.25
¢=m=52.0TNH3/§&.ﬂ63ﬁﬂﬁliﬁo

¢ 444 mm;

$22x2, 421, 1=3400;
¢ 108 X 6;

¢30x2, 24R;

b 76 x4,

PR E $180, 8 4%,
1848 $ 270, 16 H;
SR 6350, 18 4,
¢30x2, 44,

10 mm;

4.778 m;

1.248 m;

0.6262m?,

8.96 m?, R N; hRBH);
14.3m?2/m®,

¢ 444 mm;
¢8x1.5;

11 mm;

BB 996 4
FE 1010 4
EB 0.330m;
TEB 1.210m;



HHTB

HARER
8. &,
A
A 58 T A i ke
U JE e i Mias
BrAMKE
BRA A%
e
IEH Ak %5 (H
A, XEMHERAMGE
B AR EZ R
& IE N 06 WNb

PEN:=E

KAk B 3l TR
(BRI ER)
HERTTER
AN AT 0 9%

i

po o

o & &

B ad 10 MoWVNb

10 MoWVNb

_[:B’i 6.72m’;
—F& 24.6111’;
O S Sl

¢ 1136 % 18;
D,700 x 18,
¢ 24 X 6,
7.4m,

¢ 180/ 120,
F=10m?
0.386m3,

BE .
2T 18000 5%

1T 15000 5¢
16500 55
40000 5%

S ARBILRITHSE

—. WEKE

1. HEp=geN

2. ARBEHOES
/RO RS
HHEBYLEE E S

8. TEFHETE A& &

- BRI EE

- B RE O AURIR
B SRR
TK¥e A% O R BE
Ko a i IR BE

Ak ¢ 2 R R
10. el £ R B
11. WP RRESN

© 00 I O O

10000 T NH,/4F, 1344kg/It,
30bkg/em?

295 kg /em?;

300kg/om? {44,

CH,+Ar=16% 3, i‘* g
2

26100 B} 2,
t=30°C,
£=90°C,
$=35°C,
t=5°G%
t=506°C,
t=480°C,
16kg/om?,




12. PRk HE OREE E=100°0
18, ApALE S F AR B M T

. REE §

WA B D AN SR

AU b 3 4R — T A A, B 810 Rt

15 A 100 =32, 95T/ K = 1344 kg/if =79.2 /A JF 4+ FWE/M o

1. BESERATEIEZIHH.
D) K aRHO& SR
WIE R B-THNFEA K,
5.9879  1099.5

g NHy % =4.1856 +—"— s

. P—REKEKEHHOZES  kg/om?
T—RAKREARLGHHOZERE °K,
¥ P=295kgom/?, T'=273+35=3808°K fR A LK,

" 7 5.9879  1099.5 _
i 1g NHy % —4.1856+ > — =70 —0.9636,

NH,=9.196%
K¥EaRH O 2 EHENR9.196%
@) BHAZEBI AL T, RESERYy AT,
HARRGE ST HES.
0.8z=1By,
KH: 0.8—HASHHEESETE, 0.8%;
XHERRELRSAETES.
, r=2x179.2+4 (14+0.09196)y,
Bl BB RS
x=168.28 A Jr4>F /B,
y=9.0  ATHTF/0,
RESPEEEN.
9%0.09196=0.827 A T4+ /i,
AR EREEZEARR.
79.2+0.827=80.027 A T4+ F /o
2. AR OYREH.
Q) AREHOESE
i 2k 0 77 306 kg/om?, #f LI JF 6°C, F i /Ri#bARKH:

1g 2g = 4.1856+ 5\'2%’%9 — 10998 _o.5758

23=3.76% ,
ARFHOKEAETREN3.76%,
(2) BREWHRER




B EREHEO KRR Ne A 75T /1,
BRI PSRN Ny AFT45F /B
" (NgX@g—NgXoa=Ng
R {N,—NH,=N£
BEREHOA TR 02=3.16%, HORA TR 4=16.0% RERER Z AR Ne=
80.027 A 74y F /i RN LR,
{0.165N,,—0.0376N,=80.027
Ny—Ny=80.027
fi# LA LI 7R R AR
Ny="T81 A Jr4F /B = 16350 NM?/k,
Ny =650.07 /5 4% T/t = 14660 NM? /it

HASER IR
H, N, CH;+Ar NH; &
SHEFTH % 60.93 20.31 15 3.76 100
Stk m3/hr 9956 33.25 245.5 614 16350
SRAFF4 ¥ kg-mol/hr 446 147.3 109.1 285 781
HAKER SR
Hy Ny CHy+Ar NHg Bl ih
SHBES ) 50.04 16.68 16.78 16.5 IE 100
Stk m3 /hr 7280 2425 2440 2415 14550
SN F¥  kg-mol/hr 326 108.4 109.1  107.2 650.07
=. REGE
AL, 0°C Fyef,
1. &R0 S A #.
Q:‘iE 0 Niﬁ t:‘&o
R Qe— BB OEIEANRE TR/
/em? NH;33.76% _ CH,+Ar=16% %4F, & #. C,=7.60 FF
/2153 F+°C;
N5 /0, Na=T312 74T /05
°C ia—olks
U EBERAN K

Qu="7.56x 731 x 30=165500 T- /A,

2. BEEEN BRI,

BH. Qx=18280 +&/A 4T &,

MY R AR RV A 2 H i N=280.027 /\m}gc/mt
Ul R Qp—80.027 x 13250 =1060000 F 4 /it »

e 5 .



8. A O S MR
A B 1A EE A 90°C,
FEH DR R 90°C, HH 16.5% KK 16% B, i 0Kk C,=8.58 T R/AFF
HT-°0,
T o T AR AT AR
Quie=C,+ Ny~ ty =8.58 x 650.07 x 90=B503000 T+ /¢ .,
K. Ny— AR OSRERE A48T /6, Ng=600.07 A F4-F/k,
4. BRI REI .
EARB S, BA BB RBRE N B BRARRY 5% B0 i B R D BE N B i v 2
3% o
M ZERH ERE .
Qax=[(Qe+Qx) (1-5%) — Q1 (1—-3%)
= [(165500+1060000) % 0.95 — 503000] x 0.97
= (1225500 % 0.95— 503000) x 0.97
—661000 % 0.97 = 643000 £ /R,
5. y=4: 16 kg/om? (RE) M AKZERE K HHH.
16kg/cm® (R E) ZMHAKARPIE K. 667.5 FF/F &Ko
PR 1 A EOK IR BE D 100°C, #uig ok 100 TR /F58, Mi=4: 1 A7 7R e EHRE ¢.
q=667.5—100=567.5 T /T 2 2%
FEREZERKENE.

643000
Gﬁi‘( B67. 5 =1.13T EMé(’%/ﬂj‘o

6. GALHEH B R H 5L
(1) @y ORI
— B3] #4360 B B 375°C
7E 375°C, &% 16.6% . 300 k<K RStk 15% B, &% C,=8.1,
R R

Q,,,,&n=0p-Nu,-t=8.1x 650.07 x 375 =1975000 & /it
(2) &y o5
St AR AR 4 4 2P 4

Qupmn = Qg n — Qe = 1975000 — 661000 = 1314000 Tk /8,
TR ER Y H TR BE S 254°C, 0,="7.91,

1314000
n tws = B50.07 x 7.91

PRI it 9L BE BB Oy 264°C B IE o

B 02V AR E
AR ik Gt A -

—254°C,

Qan+ Q= Qumo
LS AR H Ak I T B 2 AR

v B e



s =Clpe NV -2 = 8. 38 x 85007 x 480 = 2610000 -4 /Bt

K. Op—7E 800kg/om? | NHy=16.5% . CHi+Ar=15% B &#F %S ZHE,
C,=8.88 T R/AF4¥+°C;
Ny— &R OSR A4 T/, Ny=660.07 24 J75%F/5;

—— SRR °C, $=480°C; Q,=1060000 T /i,
Qan = Quyws — Qi = 2610000 — 1060000 = 1550000 T4 /B o
BB ARy 286°C, Cp=T.42; & RIEHE O AR N T3L A oy T /i,

1550000
ll . 100UUVU  _ 5qpo
W AN g7l 200 s
B, AR BIREE 286°C ZIEHIW,
B FER QLR EM)
I H A BEFR/ED I H &R EFR/EHD B 4 %
90°C S s iR 503000
80°C S Ay A# 165500
P AR OR R 643000
. B PR & 61400 5%
oA AR i A 1060000
! B OBGH R 18000 3%
& it 1225500 & it 1225400
FEEXRE
7 i E | i A 75 b &
16 kg/em? () 1.13T/K, 0.842 T/T-NH;

o, REEITE

AR E— T & RE KB KIS, 4/ By 1344 kg / /et
1. 35K

(1) Ml ES R

(EFZNaYE ¢ 444,
HLE ¢ 108 % 6;
ERE $30%2, 41%;
MBI EE $30%2, 2 4R;
£ EbE $T6x4, .
(2 2%
REML R SR 731 2oy F /At
H il 2 SR 650.07 A Jr 4+ /B
BE MR R 8.76%;
H Al 2 16.5%;
W B TR BE 286°C;
A H 08 2 R B 480°G;
FonIBE 505°C,

o e



(3) MBI HEBCE

SRR RIS AG B flit, 1 LWL T 2 BE7E 300 kg /om?, y;,—0.1463, Hy/N,=3,
T = 400~520°C, 1.0~1,4m/m JBORE A0 B0 F 57 00 B0 H 500 AR 8 KD

FEAH B, 2 1 5] SRR MR B K, K r (B 80~90% Ao

2. HHAR:

D) ShEFBR—EBEAR

AW =V* Lo (Za—20) /b
K. W—EBEAEEEE K%
V—RERE KA,
peva-s(ir2)
Hep, V—#MEERE K2 /bt

Zy—— il B LR A & i %
Lo Efl R ] Yo

S R ARE R R
r BRIt /mt

Foni———"5% I 15 11 X flt IR 2 46 IE R B
(2) T HrITER

QNH,+‘non *Opon*ton—Ten+1° Opcn+1 slonp1="5— sz (t1n~l—1 3l tcn) o

K. Qu—FBREAMENH T ne Nen
Mo Mo —— B MR SR A4 T/ t: ten
n—WERER AT/ o
tons tona—— B 2 DREE - °Cy /
Tins Tinsa HELE N OBRE OC; ¢ : Mentt
Cpons Cpensi—— BB h O SkHE  FR/AR Lot lenws
4 F+°C; Bl
Cr— BB EHEHTHHE  TR/ATAHTC,
(3) fEHHER

n;e Opi 2 (tm.g.]_ - t;) e KF (tcn e tin) St ;tcn+1 1 tin+1)

K. K—RESMBERRERRE  FFR/K8°C
F—XBREERER o) XRFEEXS R WBTEETRR,
4) aHFRHAK
(1) MERARRE o

ac=7.78-qk-o,c-e‘*‘“3—f-(—g—:)-(%)% (),

[7#] Jfrgen Kjcer: Measurement Calculation of Temperature and Conversion in Fixed Bed Catalytic Reaction
L] 8 .



R a—SHBHERRE A7/ K 1
_Gh
qk—'?:

Hep, G——RRERE  A/8,

F—RERMBARBRER MY
Cpr——H  FFR/AF-°C
D—it RN L BEERE K,

_ OBk ER)?
0,/ BEIE

D—SfEENSRER K,

D& A
T N
A »—REH,
(i) REARAE o
A

. @=0.023 - Re**Pro¢  F/Kf-°C,
0

A —SEHFHREK TR/ Kk-W-°C
do—REHERAR K

Re—— it %L Re=doG/1ng;
Pr—E& =25 Pr=Cug/A,
3. THEAEH.

(1) MRS RRETH

i 16350(1+02.20'?i76) x9.928 _us00 i /g

Af: 9.928— K FYHTFR AF/AFHT
F,=0.785(0.4442—0.108>— 42 x 0.022?— 6 x 0.08%) =0.1268 M%
qu=Go/F,="T7500/0.126 =59500 /A JT-/ K2~ t;
o=318% 1077 /A J7- /K « # x 3600 5 =0.1126 /A J7-/ K « i;
Cpo=1.T4 TR/ B 5T -°C=7.74/9.928=0.78 T+ /A JT+°C;

D,=Ji. 0.126 _ _ /5.00383=0.0617;
T 42

fut SO LA 8.3 m/m 3,

| D,=J(§'2%’ =08 VIT3=4.16m/m=0.00416 M,
6—4.6%§=e—4.6x%%)3%§=6-o.31 - 5 264 —0.732,
D, 0.00416 _ !
D 0.0a0r TR0
—0. —0.3
(D,,-q,c ) 08 _ ( 0.0031(13 x 29500) Biuc sl
Mo .



=7.78 x59500 % 0.78 x 0.732 % 0.0675 x 0.098
. = 1745 T /K- i - °C
(2 RELHPEY a

a,—0.023 di Re!$Pyo+

B4 O B 399°C,
R E TR .

ta+ts _ 2864399
2 2

AR T IR B 342.6°C, NH;=38.76%, 7E 300kg/om® K gtk 16% %%T-ﬁiﬁtﬂ
WD

=342.5°C,

_ 0.0276%x10*

e G o 212 B,

A=0.133 F£ /XK -k °C,
C,="7.53/9.928=0.76 T+ /A Fr-°C,
dG 0.8
R 130 Jy G057 O 3
e
X, G—RAEMERRE AR/ KW,
F=42%0.785x (0.018)2=0.0107 M2

BEBRER,
V;g'M:p_ 48 16350)(9.928 >
G=95 4xF =~ 92.4%0,0107 — 078000 22 JT /K-,

0.018 x 678000
Re= <

0.0272x9.81 % 3600

>°'8 — (126000) %5 = 12000,
9810 :

0,76 :02729.81x 3600 \o
0a_ (Cpopg °"‘:( J 9810 )
Fr ( » ) 0.133
= (0.558)%4=0.792,
' X SN G 08 k] 0.133
] a,=0.023 -7- Re"Pr*=0.023 X =5 X 12000 X 0.792
: — 1680 - /oK i+ C,
3) BEESMREBEMAEYK K 5
Il{=a%+ ld,,, + 5 ldm +0.0007
il o

Kep: dy—WREHER K dy=0.018 3%;
d—REME K dy=0.022 K
—REFHER KR dx=0.020;

—EMZIRARE A=30;
0.0007— {55 RE A1,

. 1.




¥ EZ EA/NER
o 1
K 1745 7 4450«

1
0.018 * 30 __0.020 +0.0007
0.022° 0.002 X 0.022

=0.000575-+0.00075+-0.0000734 +0.0007 =0.00209
K =480 T /K" f+°C,

CORS L3 0947

THER A 4 O 2 0k, B LS B, SR — BV, B = HB AR E R
(i) BHREHEHHECGE—K)

a. FEHE V u=16350 NM3/ g,

V=V (1-0.16) (1+-29870 ) _ 16350 x 0.85 x 1.04425

— 14500 M?/pit =4.03 M3/,
b. B BERE TR
B4, dBEKRE  Z,=3.76%,

B BMBESE  1,=4000 1/r——— Lt _—0.438,

9 B5ix0.9
g 43 1 2>
R ERERE Z.=10.6% 1/r2——2-m—0.384,
1 0.43840.384
iy e S i
m kgm=0.7°
% 3 2 H AR

F=0.785(0.444>—0.1082—2%0.03%) =0.144 M?,

W e -%(Zz—Z1)= 4.03 . 0.411% (10.6% —3.76% ) =0.1615 M3,

B 0.7
B RE H .
- - 0I05 1 a,
S B HH R B H,=1.248 %,
c. HMBREKE
S 400°C—B05°C 7 7 Ji7 B
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