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The Optimization of Catalyst Bed in The Concentric
Tubular Column of The LPCE Process
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Abstract

The effect of the catalyst bed height on the hydrogen isotope emxchange reaction in
concentric tube column of LPCE process was inwvestigated, Due to the co-current flow
in the catalwst bed, the reaction in the catalwst bed reaches equilibrium as the hed
height increases, The result of the experiment at 50% with the gas flow rate change
between 1 liter/min and 4 liter/min showed that the equilibrium started to appear at the
bed height of 4 c¢m, The equilibrium appeared to reach owver 8 c¢m of the bed height,
Heowrerer, the equilibrium concentration of HD wras lower than the theoretical walue of
006%, The existence of the external mass transfer resistance was confirtmed by the
increase of the reaction rate with the increase of the flow rate, The system became
unstable as the flow rate andfor the bed height increases, The causes of this unstability
seetmed to be the degradation of the catalwst and the condensate of water wapor from
the top of the reactor back into the reactor,



24 HELAAANEE FFHd A TTEE ZME2 RN JE-2
142 vhE0] dojus FWESa AA-S7EE] vheo] dojuks dE50] 22N SN HeES
SREESM E2] AREs 2UTs ZHEA 2 977 DY Sl2U SmEE AR NEE 4
S

ZWEAHAE FZ2H=s 9FE0] counter-current flow® LOUMH EWHEH M=
co-cucrent flow® YU HCE co-current Howd A= 9 SES0] 91271 WolA 2= 2
27 olEsiEd vhEo] o2 A7 disd 0] BEA RET o= 4§ o]E BRE0] I
WA fonz ZmEe] IV WA A Zo 2 d3ods A1 50 EmE 2]
E WA JMHAY £2003 542 2Ho] ZmEs] 018 2eln A T

z.ol

TEHEY 271 £L7AE 0lFSe WEHA FMES AT Fo 222718 L4705
It BEAHA SIS o2 4 1M B2 F44d] The USA 20 28 £ 50 24 1RET]
o SH7E] #Jo 22HE 2712 224717 #E saturatorlA S0 222712 2 O
=ik O £37] AplE E2E vhes Uad 29 BEE £

HOO i+ Fd (= HDO i+ Ha g
0] BrEe] BolA4= U Ae® ®gAIECE(E]
. _ (LH0)[FDAY,
7 ([H,01/[HDAD);

ag= expl0.050 — 2% | 24 | (1

T
M4 BAAR T THHOO)E TEE 91 A0 4 JHEH 23 HE IWEE o4
7= 24 TEE FH £ A0 O2]0 HE SEoML] 220U TUSaeE 84 HOL[E

(5 kPa)

!

P,=10 1.0+ (- 157172~ 10231 TW T (23
2318} £AIAA01] £LTHYEL DBUEE USa 20] #HE £ Sl
HD 1y + Hyyg=HD (g + 50
o] =2 FeAeE U A2E AL
([ Ha]/[HD]) g

G ([ HROl [ HDAD .,
2= Exp[—0.2213+%+%] (33

S UL 224 ER|AA 2 BB FEANAANY 2422HEE] Tpis] TEE AT

SALE,

B

= 2
Zige] FHMSST S0l o FHUCE S SN WSLTI 343 W TUIE 3



zo| Zol= FoWIA BCh SHuSe] BIVSALO] GO ZWTL JH NSEDASE B0
D50 WEETA hgeh 201 TOE IEL Aol SolAE ZuhARe] UMY U W gk
oMol BH-JIHZIe] BAAYATO| FHVSEZE Ao WS 1A POy IHEE xS

Talal TR o] DA-JIHzle] BRGNS b, oF S0 D99 EEECA b T EA|
& & 9tk

1,1
b T

74 FWe] Zel, pore sizeS0 250 BEEHE ZWUHRL] ZHATE FWlge §do= Ik
gt kLM ZEARIL O8I S0 YA 2R BRE SEUEATE M ZEAIFLL 0
Heg F50] olF B2t LR MHMES0] 1xe WREEd A HH &, 7 FIHHMT E
o k2T bt LA B0 2 H938 dE2ds 2k o Jdods SdAgHEE
RAE 4+ geBR HN WEsRis kb, T kb, Tl 2T SEH 2 ol TRb £,
T oiZd M SHESides /50 2T 2 O 30 AEF YESEEHsE HAA
o JFAT 550] Ao TP Smeke] g4 26 S HER SWEAA Uzs 21A
o] BATEE EMEA TLL

1
k

R

3, 49
31, =
AEN AMETT e Al AHE styrene- dmns.rlbenzene copolymer(SDECIE HA=Z &0
ZMFEAE WMo TEAD] 22 HgE PIAL 9= TEA Emolth & 1o e ELS EHT)
ZiLt
%1 &2 B4
Ft leading ([CP-IV3) 0.B2{0 Bl
BET area 100 mfg
Pt dispersion B

32, %E”S’R]
ZEREEE W2 26 cm® cylinder B2 9REXH Z2ME randem packing® TEHEA] water
jacketd] 23] =2t FADH BEE SPRA= saturaterE HERISHECE saturater M= A AR
gt 2E bmm® 72] Reschig Ring®] WA 511 LRI L7387 SH2A HH ST 5
27H = SEEH S0P A saturatord A J‘IE iE}E]'Cﬂ AR S 2oL vE7
g BN JAE 1R FADE cold traplA] R 2717 AL UHA =27=
silica gel& A JAE £ GCE BWA on-lines® J’HE 2485 WLt GC= 45 carrier gas
T AEHCH BHEE column 2R = melecular sieve FAS AFESHLE HHAIRS] EAZ2 [RE &

ATt SRS G ARE SHd Ak £47HE A ARE i 9A AR



T To4E JHARR 0FAFIR FAH ARE 45K 01FTH e sk WEeR fn)
04 2 HDOE =zHste FMARES U2 saturaterd] P F1 L7]HE ELAIICL

saturator 2] ZAS 7 cm0]D WREY 522 = Rashig RingS A =01 71H HF20] ELE 7]
o 1M AR 2712 & EE HEE ENL 372 oo 8RS 27 dEHARE
saturator 8 HS0teA] 1, HH dEsS ST ‘:'“iﬂiliil Tami] 37 2ePT HAHARS =
= JdFESHID 2O saturater?] 2= Bl g, HHE2)E] 2L E BlcE SASELL SmEs] =
0= % oo, 4 ocrm, Bocm, 12 cm® HE AFESH i“ﬂ-rl-l M2 E7 doukle wire mesh ring
= AME B ZmEo] S2017) BEE JE AFELE A 2 LD Lfminﬂﬂf’\'l 4.0 LiminiF
Z 0038 misA 014 mis)=e T WHE AZHCE 2F dE2 Aaieo]l 28 oA ALStech

|_|-|

4, 2 P EE
ZWEL] =Z0ld ME 24214 22 HD T2 WEE J9 1o LJERILCE O™y BS0] 2
S0 ZWEe] =017t ¢ cmollAd 4 em® S7EFEA HD2 TL2 S AR LERE
3 olzdfs 2 2017 ge 222 LR Ol fems] SWEolY 00] HE HE FEEAe
AP0 RET s S0 ol JE ZaF UERS 20301 o229 006k vlE] S &
Holn 5l 2bA%t HEdd R = E;l'h Ze® UERATE FEIF 2] Z0)7 ot
+5 750 OE =k P oAl 550 92 328 F27t 0 =2 22 2 O 4 o
M 0FE] YhEo] BENA] DEElE ¥e AcR % S A = E'I'ﬂ LIERS Bizh 0] 2=
ZHE Z0HH F50] 2715 MM 22 HD ks 445t s Usd 20 8288 - &
Ch =merer|=] @0 FaaMHe] plug Elow reactordd] 2= E_l Heo] dejut=d E22l=
A7+ 20]8l: space-time ¢ =

mo =2 I I‘|r|

izt

E BAH=H, 91 space-tine0] BR8] ROV ) Hlstl FEH ool THEISIER S50]
WalEaE vhE0] 2 oLk "0 ME FE5HMT o0 FEAHN TEEIELE S50 =37
Otz hE0] O ZIEA= ofH 2o J98d EWE =0] ¢ cmlde 75 240 OE 523
AR UEILEE o ZELH o] 2S00 % F= . FEI EMEe] BRI 22 HlER
Et EME =0] Eom, 52 1 Liter/ming] & ZME =01 4 cm, 7% ¢ Liter/ming] H2E
HOSEDHE 0152] space-time 22 2oL} 2% l 2 &AL F2 F 4 =2 ASE Ul
WO 0l 552 7 it S2AYAs A0 SR JA SES A0 SR OELSR
M2IEICE

ZWE0] FOFAY F50] g2ld4+E 4E 00 SRS Do Eate ZESiE Al
g3 Zn P ZmEn 92 &2 AF Zul 8l A=zt BojRnh §E ""UH% =0|E
12 cm®T Tt 48dAE 550 8 HF: HD =7t A% Hal Fabadeie] s 2 gA
T} C}2 FRL F%0] ME43 dAZ Hiitio] TESE A7) 22 3 0]5’-} 2= #
Aol g HEEP 24P (gRu 480 2 ZE4+F B2EET AER0T 9HAA
D= B0 JEEE AR £ 4 o 4 Zme] BEAEE BzZR] B 4 A0 AET ZH
b AH8012E F1ADE 2o FAZ LETA I SHEHY £ES5H 2%t A0 9
LA BT J-EE A7) 2 38 A At TR ¥32 HD 57t A% B

b6



—_

b 2doh X T 2R foE o] 2SN Tl 9E0]2] HELSER WIS MR 28 +E57

B E3D0 EXE DE0leE Ha|nh 48 TE 272 52 DETYol M
TeR =55 0] 20d A= oflinh 225 =91 double wire mesh ring packingS S04
Sl W20 EEEIECIE o] 0] 9So] AT HD L2 tluctuationo] folo] 2

A Az A HAAE] HDOETEE 2 1Ei%SD MY 248 £o 2t S IHxEY Y £
PHARL] Zo= M2 Sz J@0 WM AR TEHI 2T 2ais RAE 5 M deE
LIEFATE

h EF

AEE 24 HIM A "Ei|E ZmE Zo] § o)A UERLP] AEEESH B oem o)AM=
ZHELMHH TET Zle T UERLE JHEE SEE] A% 4 om 0]E0]HoR S0 oo =Eat
A 2] HD SE= 9|ZR]Y D06Rd= D=RA] Z51E0E 92217 fog tlew reactor model ™

JREE 5% 27 TR HD =T} :’Mo}ﬂﬂu. 25270 it vl2EE ZIlT O] Bl
Hoitt 2WZo] Zo|J} THU $£0] ME FL HD TTI} BUREMAE Hio] LERME o=
zie] A5 Halel vh27] Amolie] S ¢5—4 25t Uolew saEr)

6. R =9

[1] O, Levenspiel, "Chemical Reaction Engineering” Second Edition (15872
(2] 2. Suppish, H. Lee, K.]. Kotcheoskie, AECL Repoct #5E-0B0ZT (19096)

L.

HF= 7] cold trap
ZWE
satuartor packing
HANE A AR UP




(%)

HD

0.06

0.05

0.04

0.03

0.02

0.01

—0—1 Liter/min
—&—2 Liter/min
—&— 3 Liter/min

—>—4 Liter/min

12 cm




0.06

0.05

0.04

(%)

0.03

0.02

0.01

—0—2cm
—=®—4cm
—&—8cm
—>X¥—12cm

(Liter/min)

3




	분과별 논제 및 발표자

