W1E HE2H 5 8
1999 4 6 H

ENERGETIC MATERIALS

7 o Vol.7, No.2

June , 1999

XEHS: 1006-9941(1999)02-0089-04

[E] - it 18 i 1K 5z B 55 BY B K F 35

EiS

(TR AFTER, LA KK 030051)

FE: DLRIE ZHFIR A BT, 78 A LA AR B f8 R 300 6% 1 S 7 88 v , 68 U 1 #1457 B I ] 23 A (RTD ) BEAR B2 3%

RGO HORIAEAEAT 0025 BF 58 85 1 B -V ARl Pk SR 5 19 5 1 T i LRSS A 0. 040m

I - V0 AE R £ 52 I 4 1A TR AR L T B A S IR AR AR
ES R L A TN N e A (1 i ]
##%ES. 0374; TQO52

1 3]

TE [ -3 A AL R B 3 R v, ol T B R S 4R
I 900 TR AR AL T3 Bl R 25 T, 5 W Y b I T R g B
T B[S J IO 0 2R v A R M T 1 /N A RHR B 2 4
FRBE Wi FE 2 3L B8 R S IO I I 28 7 g /it
B H R B Tl A 7 R I R R AR A R
W 540790 B v T R N i B R R S TR R B TR A
A 0 O N () ) 4 2 AR AR A o A Y 5 W AL 1) R B i
e P IO 14 4% 5% S 4% B ) 26 1 A [i) 2 O 16 i
BRI LA AR o Vi Y 5 B4 i ) 43 A5 (RTD) 1
U R VR AT 3 45 U 30 S Y R bR S 4 R
(9" o X [ -VRM S AL B E 28, BF S8 ik G B RTD 1
A AR B, T LA T RS M 3 S B A Ak S B T
B B BR A R 15 3 e P RS B R LA

ABIFEALE T A JUARTAR R A 5] -8 AR 8 1 B2 2
LASREHE 20 AR R A 5, 76 B A3 A0 IR 141 T, 4%
512 5% 7 A TR 0T 1R R BORH () 45 B8 I IR] 43 7 A5 Ak
HLERE BRI 0L A O 0 5 78 3 M, 0 R i R o IR -
YA Al 527 s ) 5 e v S B B e e WA

2 ZIERSY

SR 15 T P B R s L AT AR L PR B (B T
TR ST I 2, P9 UL e 4 Rt 3 A R B 1K

i

Wi HHE: 1997-08-11  {EE B 1998-03-03

EERIE: e Tolk B R TR BB (16A8944)
EEE S R H L1965 48 T, Bl #iz, Bl i Tt sl T
R fbse TRESEBE , T LA, R FRIB S0 20 RE .

S TR 2R,

XERARIREG: A

B350 0.005,0.018,0.051,0. 100 1 0. 150m’; %
w5EmzZERN 1 1.2,

SEE AR AN E 1 R AL Ak SN A L AT
HPE RS WA RS W ERE LA RE W
Bk I R Gt B B Ik 2R 0 5 38 45 A1 o

S MRS A [ A TR 6 1 R R D
BN, SRS RR 1 B E L2y 0. 84, F &
S ZE I ST, B s BROE URL IR OR 20 R [
M, HORLEE 23 4 o 60 ~ 100 F , %% o4 1050kg/m’ 5 7K
WA . LR L 1 10, BIARS R L 1,05,
LA I 8 ¥ 5% B B ) 43581 Sk 1200,1500,1800 A1 24005
K o [EAH RTD J2& 78 KW #% 1 &b e — 2 B[] [7]
i 000 L e 8 1 5 VRAH RTD & LA KCL 2y 7 25 551, A6
FN 7 A B v R T E o

3 HEAEEXBER

oo
A 0 5o B B T A 50 1 5% 4 T
ST A s 20 e S R B A5
Wtk iy T AMEEIE K A A 044 B
SR ICHRI4] 455

E(t) = Aexp( - Bt) (1)
A =t Lp =t L i A
B B m /s v, H T A 9 5
Pl /s B () 0 B 4040 6 1 B s s Y,
SR IZ 28 B m s V, BRI IR AL m' s ¢
SRR 55 7 T H B B s,

3.1



90

o>
[\

/E\

7]

¥t %%

M EY, Y, =v,,V,=0,0A=1/7,B=1/7
BF AR R A IR R 47 v, <v,, B A <1/73R0R
F N BB AFAE s 45 V>0, Hoo Ve >0, (Vi = V), B
B>1/7, RN ERIERAELE ; #5 v, <v,, H v,V <,
(Ve =V, B B<1/7, 3758 IV 484 4 1 o
3.2 REBHHE

W2 C0) B 57 1Y i S 5 AL i A7 2 M AL A 34

InE(t) = InA - Bt (2)

U Tl S92 35 2 1 AN T) 1 B2 I e A (] ) 40 1 e o AN

9%}

7

[] 452 B 1 1) 2 ) R B9S2 e Bl AR A (1) e, 1% 50
(2) A A RAFHER S 40 A F1 B, 3% 1 41 70.100m’
fird A S Rz 2 [ YRR RTD. f 468 R 2 B f

RRAE (L) T3 A R ) (9 E (o), F 5 905
E(t) 347 HoB, 42 2 LA B I [E] 2y 1800s Sy 3], 31 th
FRO EUERES A o A5 RARIT, BRI R S, A0 15 22 40
/NF10% TR AT L IZEC AR, R IR R
WRES LM EAY 5 .

(5]

Al 1
1
66— T T37

6 10 1 I 1
3 11 12
<>
7

TR
F L s 2—— R R A 3—— L 4— B A A S— BT RRAL
WALV 5 8 —— AL SN A s 9——Hekl &5 10— Sl LI—— 1 AL

12— fF S KA 13——A/D i 14— WL 15— 4TEIHL; 16— R 17— R

Fig. 1 Schematic of techonological process
1 lift tank, 2 rotation speed controller, 3 motor, 4 photoelectric rotation speed sensor, 5 digital display,
6 rotator flow meter, 7 flux controller, 8 nitration reactor, 9 caldron, 10 conductance electrode, 11 conductometer,
12 signal amplifier, 13——A/D board, 14 computer, 15 printer, 16 amplifier, 17 recorder
1 0.100m’ B4k & 5785 o B -7 18 RTD W8 S H1E
Table 1 Parameters of solid-liquid RTD in 0.100m” nitration reactor
uw=1.7m/s u=2.4m/s u=3.1m/s
e Ass”! B/s™! R A/s! B/s! R A/s! B/s! R
1200 0.94 1.01 0.999 0.96 1.05 0.999 1.07 1.12 0.999
1500 0.79 1.07 0.999 0.96 1.08 0.999 0.97 1.06 0.998
A 1800 0.95 1.00 0.999 0.99 1.06 0.998 1.05 1.03 0.997
2400 0.94 1.07 0.997 0.96 1.14 0.999 0.92 1.17 0.998
1200 1.05 1.11 0.998 0.77 1.33 0.989 1.05 0.98 0.998
W 1500 0.99 1.47 0.969 0.97 0.99 0.999 0.98 1.15 0.961
AH 1800 1.02 1.42 0.955 1.00 1.09 0.951 1.05 0.99 0.998
2400 0.99 0.88 0.997 1.03 0.95 0.999 1.04 1.01 0.996
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Table 2 Comparison of calculated E(¢)  with
the experimental E (), ( Solid phase,r =1800s)

[E(), -E(1),]

KABAET 0.965, A7 /KF 0. 99 W fy i 5 AH 5C 2R 2L
90.7765 by =1.84,b, =0.18,b, = —1. 02, ZH K &R
BAET 0.976, B A5 KT 0. 99 I i i FAH G 2 B
0.827, i
a = 1'80u0.l77—1.]] (5)
b =1.84y""r 1" (6)
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s B, EQ), E(),-E(1), B,

100 0.0759 0.0830 0.0071 9.35%
200 0.0752 0.0818 0.0066 8.78%
400 0.0780 0.0826 0.0046 5.90%
500 0.0742 0.0703 -0.0039 -5.26%
600 0.0684 0.0655 -0.0029 -4.24%
800 0.0629 0.0642 0.0013 2.07%
1000 0.0572 0.0551 -0.0021 -3.67%
1200 0.0516 0.0509 -0.0007 -1.36%
1400 0.0482 0.0512 0.0030 6.22%
1600 0.0432 0.0453 0.0021 4.86%
1800 0.0343 0.0358 0.0015 4.37%
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Fig.2 B-V, curves (u=1.7m/s)
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Simulative Scale-up of Solid-Liquid Phase Nitration Reactor

LIANG Ri-zhong
(Dept. of Chemical Engineering ,North China of Technology, Taiyuan 030051, China)

Abstract; Five geometrically similar nitration reactors filled with polystyrene and water as mediums were
used to simulate the rules of residence time distribution( RTD ) of the fluid and that of reactor scale — up.
The experimental results show that the optimum pilot volume of solid — liquid phase nitration reactor is 0.
040 m’. The relevant empirical formula of scale — up is obtained thereof, which can be used as theoreti-
cal and experimental reference for the further investigation.
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