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Effect of Pulsating Flow on Mass Transfer in Packed Bed under

Fe3* -iron Particle System

Tateo Usul, Hirotoshi KAWABATA, Shigeo MATSUBARA,
Hiroshi FUKASAKU, Takeshi MIZUTANI and Zen-ichiro MORITA

Synopsis :

Effect of pulsating flow on mass transfer in packed bed is studied by taking Fe** -iron particle system as
an example of liquid-solid system, because of the industrial importance of iron plating. Spherical and
cubic particles are used as packing materials having very different shapes. Pulsation is generated by a
rotary cock or a piston.

Mass transfer coefficient k; for cubes under steady flow is larger than that for spheres. Comparison of
k;, under steady and pulsating flow without reverse flow (rotary cock) shows no effect of pulsating flow on
mass transfer for both spheres and cubes. Comparison of k; under steady and pulsating flow with reverse
flow (piston) reveals, however, excellent effect; mass transfer for spheres is accelerated under quasi-
steady state and that for cubes is promoted much more than in quasi-steady state, where mass transfer
is assumed to proceed depending on the absolute value of velocity.

Velocity fluctuations just after the bed are measured by a hot film probe and the difference between the
flow fields for spheres and cubes is discussed in connection with the difference of the mass transfer under
steady and pulsating flow.

Key words : mass transfer ; liquid-solid reaction ; pulsating flow ; steady flow ; packed bed; sphere ; cube;

iron plating.
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Fig. 4. Variation of mass transfer coefficient k;,
with superficial liquid velocity based on empty
column u,, in steady flow (horizontal packed bed).
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Fig. 5. Variation of mass transfer coefficient k.
with superficial liquid velocity based on empty
column u,, in steady flow (vertical packed bed).
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BT, MR ORI OWEBE) b GLE DM E IS
LCiERIIThR, FAPIEEE0OT IRICCEST S

and calculated from quasi-steady
solution (vertical packed bed of cubes).

approximate

DT, WMEREBIEE SRS, 0L ICHKE T
BZIEICED, WEBENIREE S K, ROBAEEE
REET, VHBRRFOBTIIESICFRE LB I &
REERICL VPS4 5 72,
45 WFEROBVICLIHE
INFEFCTIARTELLIE, KELAEGTB X UFEN
TGRS rb o, WHBEIE, KT X0THE
PMFDOHERKEV. LT, WFRIROEVIZ X S 1RE
HNOWERENZ >V CREIREBICEE L TEEE1T).
¥, EERNICOWT, Fig. 6 £ ) FEIEBit#EIC
B ARNOLEORIEKEERR L L0 b T HERN LD
FdE. LidoT, KHBRTOLE I S 2D
IANF =LV HERFOBFEDOTANE N EAFHE
SNhD., HRNFRERBORSG, REPBERELLATS
N, FFHORRH D KNS TH S DT, fnotidh
BB LI HEOBRICHNTERIIERELL BV EER
bhn., —F, THRKFOES, KfiEddbhidow
LAEETHMEICEATEY, TERBGIFEICRHAIT
HBH., LI oT, RICHNTHRTEOTELIL2RD
OMENEL, HNOMFHRRIEF CE LD, K
BRAOKTH %o TRNARAEDL LYHEL 2> T
0T, ROGHEIINTHEBEREIKES o7
LEILNS. it,%ncmxfmﬁWM%mﬁm
ANHAHDTEITOHEIELRLT L, KOEBH L



920 # & M ®TTAE(199) BT H

LHBHEATERTV, Thbt, YHRRTOHETRI
HENRT I DL OWEBEIMGES N LEXS
nas.

R, WD B BSGEOWREYFHN I D\ T, IR
F OBAERRLA TIPS RIS o
FFHOTEEIFFIIABHATHLLEEZOND, Z
D& P EREAMT A &, ER (EARofih)
EHMOREBASRL D L BIFFICE D, NERDY
ICFEKRIB T B o 7551 b FETORFFHAE LA DAt &
EZONL, Thbbt, ERARAET S EHPRICHEHRE
AHEINT A &l D, Lizdso>C, RS
DGE, HEFEUGTEMUL LI E B RE S i
DTV EEZLND,

5 ¥ B

BB XOVHHRKRF TR Fe A4 4 v -8R T %
ORF-RATERBANIGICBWT, EERNB X UIRE)
WhOMEABSREEHEL, WToM@mrfoni.

(1 )EFFRNOWERBERE by, (S ARFEEREPH T13K
UKo TREN, ERINVITHED b, OF K E .

Bk : k;, =(0.142 + 3.63 u,,>°) X 1075 (m/s)

SRk, =(0.158 + 5.87 4,,>°) X 107° (m/s)

(2)IREIH N OWERBHREBU >V TEREREMNT
TIET A VIHE, BB L OV HERRLT & b ICIRE)IC
X HMABBIEEDORIFILIEF L A LB, —F, HiH
bHLE, WEBHIRES L.

(3)HFHDHBREEN OB, R FFAIEE Xz
FHEEE IR T E BB EST L, IR IRERE T
bii%mzrﬁct DY EHIWERETEATYDEZ L EHS

AN .

&B,ﬁﬁ%m,aﬁﬂﬁ%ﬁ%ﬁt%ﬁesﬁﬁ,
SEWTCAE B R & o dLEFE (B) @b & TIETE
HL22bDThA.

it 5
A: BEBORTORKEFE (m?)
a: TARIRIE (m)
Cy: WAAED Fedt 4 A ViR (kg/m®)
d REHEF AT - d,, THERT :d,*) (m)
s ERR T OERE (m)
d Tk L MHRRLT O BRIRFE A 4
ﬁﬂﬁﬁ(m)
WHERERE (m/s)
Q: HE (m¥s)
Re: L A4 7 VX¥ (—)
Sh: v v—"7 v F# (—)
u:HE (m/s)
Uy : ZEEEE (m/s)
U 1o - FERIFEIGZEEEBE (m/s)
v: BhEE (m?/s)
w: AHEE=2nf (rad/s)
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