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Fig. 1 Equipment dimensions (a) and process flowchart of extraction column (b)
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Table 1 Geometry parameters of internels
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Fig.2 Distribution equilibrium relationship of Hf between

organic phase and water phase in MIBK system
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Fig.3 Droplet dispersion behavior in extraction column

with different materials

W R A7 AR PN R AR K e O A 7 A
WP 4 Jr7R . AT LA H - B K 2 2 K R AR
T 0B/ 5 AR DK i BE TR U 3 X R R R
IR o I 7 R VAR L AR 3 T U /S 5 T g K e
BETR bk vh 5 |2 B0 7 R O 3 s 2 T A [ 9 3 )
iR NER G LR TS

AR A 5 ok b A5 AR D R AT O AR S R R
Prige oK T 2 PEBE B X LA R AN AL 5 B, al LA
A A RV E T DY SR T T 3L AR 3 OR339
Py P R B 5T 3 2 vh T I S S S i e e



. 818 - Bh 4

2025 4¢ 12 A

AW S 5 R B A EURE R T, 33 0 08RG B 8
T L BE D RO DA T o BORH 5 9 5 B bk
IS J3E 8 K, DU SR U 23 FBORH 5 TR 2 T )
17T Pl 38 3 3L A 23 IR FR5 9 2 T DN i R
Beo X — BG5S 0 20 BOR S A 2% T PU IR
B A it i LR BRI R 5 A B A L B R i
FIR R B 2 e b T 32 RH g bk i R 8 K
e R 1) 132 Bl (AR R T e %) T
BT AR B 3 HOR LA R =) iz gl bk b
BRI DR R Y8 PR B I F) R R 45 4 L B SR
FERE MR T5 35 R B b T 32 BB T L Bk vhi
JEE 3 2 fie R B AR D5 T b T S AT D0 23 B
RE R RCRE T UK ek A R VT RO /N R
AR B 23 23 BICIR S S W0 BT 32 il B g BSR4 i
T BT B T S B b TR R AR 3 O R
WA

24 m [ BBy =0.589 mm/s
22 0 Mg & v, =0.865 mm/s
§ 2.0 m ® f FEARFY,=1.570 mm/s
kS [u}
@ 1.8 . |
w6 g
:g | |
= 14 .
1.2 ]
| |
10 1 1 1 1 1
0 3 6 9 12 15

Jik 5 BE /(mm - s71)

4 BHEENTREENEARBEZNZMN
Fig. 4 Effect of pulsed intensity on droplet diameter in

disc and doughnut column
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Fig.5 Effect of pulsed intensity on dispersed phase holdup

in disc and doughnut column
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Fig. 6 Effect of pulsed intensity on extraction efficiency

of Hf in disc and doughnut column
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Fig. 7 Effect of pulsation on droplet diameter for different velocities in ceramic plates and Raschig rings extraction column

AT 5 K i 2 PR Bl e AT A P R
VUSRI FRICEE AT 8 Bz . AT LA i)« Bk ol i J3E
&R AR IO N 23 HOM R Wi SE RS T e X S
P 4 MU — 305 () I 3 O AR A B 2 o T

16
Wg %A Fv,=0.865 mm/s

=10 mm P EEHL P FHv,=0.865 mm/s

12 i
16 mm &L 7§ v,=0.589 mm/s

I B R R/ %

n

n

0 1 1 1 1 J

0 3 6 9 12 15
Bk pF5EEE/(mm * s71)

BERLPURR AR BITEARAK oh 2506 R L BB R I W 85
SO ETAITEZE Sinli 6 8 AU RIER NI i R/ B 8 B | P B
A G L AEE M R W DR R AR OK T TE Bk i i
R RO 1006,

247 Mg B Fv,=1.57 mm/s
e 20 - ®10 mmP R PT 3Ry =1.57 mm/s
uﬂﬂ 16 L ™16 mmPE R TE Y =1.57 mm/s
=
& 12 |
£ s
n
R LT = E : . u
0 L 1 1 1 1
0 3 6 9 12 15

k58 EE /(mm * s71)

8 ARRESRHMEZGHTHERRBEMERNARAFRE

Fig. 8 Effect of pulsation on dispersed phase holdup for different velocities in ceramic plates and

Raschig rings extraction column
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Fig. 9 Effect of pulsation on extraction efficient for

different internals in extraction column
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Fig. 10 Effect of pulsation on extraction stages for

different internals in extraction column
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Fig. 11 Effect of pulsation on extraction stages for different internals in extraction column
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Flow and Mass Transfer Performance of Pulsed Baffle Extraction Column in
Zirconium Hafnium Extraction
TAN Boren' , WANG Jue®, LI Erjing' ,ZHOU Jing® ,LENG Yong*, WANG Yong'

(1. National Engineering Research Center of Green Recycling for Strategic Metal Resources ,
Institute o f Process Engineering ,Chinese Academy of Sciences,Beijing 100190,China;
2. State Nuclear Weike Zirconium Ha fnium Co. ,Ltd. ,Nantong 226017,China)

Abstract: For the highly acidic extraction system of zirconium and hafnium, ceramic and PTFE baffles
were selected and their hydrodynamic (dispersed phase holdup and droplet diameter) characteristics
and mass transfer performance were compared and analyzed. The results show that the PTFE baffle,
due to its strong hydrophobicity,is difficult to form droplets, but its holdup is significantly higher than
that of the ceramic baffle. At low pulse intensities,the extraction efficiencies of the ceramic baffle and
the PTFE baffle are comparable and increase with the increase of pulse intensity. When the pulse
intensity increases to 10 mm/s,the ceramic baffle can achieve two theoretical stages of mass transfer,
but the extraction rate of the PTFE baffle drops rapidly. By comparing the mass transfer performance
of the baffles with that of the traditional Raschig ring packing,it is found that the extraction effect of
the ceramic baffle is significantly higher than that of the Raschig ring packing, verifying the
applicability of the baffle extraction column. Finally, a prediction model for the dispersed phase
holdup,droplet diameter and mass transfer coefficient in the baffle extraction column was established.
The research results can provide a theoretical basis for the design of zirconium and hafnium baffle
extraction columns.

Key words: zirconium; hafnium; pulsed baffle extraction column; wettability; dispersed phase holdup;

droplet diameter;mass transfer coefficient



