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Development of Tritium Scrubbing Technology
for Tritiated Water Recycle Process (1)
— Mock-up test of mixer-settler with internal recycle

for tritium scrubber -

*
Susumu SUGIKAWA, Hironobu AL , Sachio FUJINE, Mitsuru MAEDA
* *k
Takeshi TSUJINO+, Yoshihiro OHTOU and Nachiro SUYAMA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
(Received September 27, 1988)

In order to improve tritium management in fuel reprocessing, the
tritiated water recycle process has been studied. The process requires
the development of a contactor which allows efficient scrub of tritium
in organic solvent with a small volume of non-tritiated scrub-solution.
A mock-up experiment was carried out for the development of a mixer-
settler type tritium scrubber in an engineering scale, using a single-
stage and two—stage'plexiglass mixer-settlers.

A mixer-settler type contactor with internal recycle, which allows
efficient mixing under the condition of high organic to aqueous flow

ratio, was developed and key design conditions were established.

Keywords : Tritium, Mixer-settler, Contactor, Extraction, Reprocessing,

Scrubber, Mock-up, Recycle, Uranium, Water
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Photo.1 Two stage mixer-settler

Photo.2 Single stage mixer-settler
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Photo. 3 Various type of impeller
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Photo.4 Emulsion band in settler section



JAERI-M 88-209

T8kl 4 U XSOKY FTREDHE

4v&§@£V7%%m,ﬁbﬁyfaEUﬁﬁmgﬁg,Dmﬁmﬁmm;of,%@ﬁﬁ
{EDHEA SN TV B,

'&fz‘q
s
v i
©) L

i

BUTRENBA YRS DDEDDMEID T 23 —INF i, BEBEAEET 2 &, 1Rk -
TARENDo

ye V2
— +H, +W= +
2g Hf W=g TH =

LT, V;HEomxhEE, om/sec
H; #@FEPoES~» F, cm
W, 4 v_sict3HFHER, cm
WEL, 4 vRsSDAO
WE2 M4 vSoHDO
BLRYTRDL v x5 DHERWIE, QR THAONZZEBHLRTN B,

+ + -
2g 2g 2g 2
CTT, U, VRRATHALAE,

U=2 r7zwr

{3)
W, A s oElEEE, s
r A4 vy OPERE, cm
. Q
V= - (4)

C—29—



JAERI-M 88-209

Q; WEOFEE, cc/sec
a ;A v OYFEHEOF ¥ v RV, om’
NG F e VAL
ﬁyiivﬁz@@47&§®%é'ﬁw@ﬁﬁ“vF@,Ef«yFK@ﬁénfﬁﬁ¢f
BETEIDEELLN, BIRNTEALON S,

Hz _H] - (5)

+
2g 28
Av3DL vy bFa—ThoEEEREFFE~y F (H, —H;) BEXTRENS,
H.-H,=L (A p)+h’ (8)

L;4vLybFa—T7DHOEE, cm
h'} RO eEEEIESK, om
h'=h’ (4 v=5AOMH) +h" (Arry bFa—7) +h" {@HHE) +h' (F+rrx
WER) +h' (4 s OIS
CoT, AV by MFa—7OREER S POET

, . . 0.08 ( p\>-1'® QL
h (A vLy bFa—7 :'—g— ;) . Do s Al
MR, K4 X
o EE, g/cc
A4 YLy b5 oo —7OMER, cm?
S EEELE,
h i K+ Ky Ke 4 U.IG(E)DIE. L }Qz
9g Al nz,a? A? 0 D
32 o L’
.=  Q ™
1g VZ naj

zT,
K: ; 4 v~35 AOCIEIFHE
Ke 3 4 v 5 il i iR
Ko 3 4 v 7 HODIETRE
L' 4 vRIDF v 320DEX, cm
a, ; F v v 0MmEE, om?
THbo
Lk, Gz, 3), ), 6), (MXERAL, BETZ L85,

i+ — i 0.16
{K Ko , Kool 1 +016(g) oL ]Qz+

AZ H:Z,az1 nz,a% AZ 0 Dl.lﬁ
ﬂ L, 2 2z 2 2
167 - - oot QEATIWS (7E T -1 e (A0) 28 ®)
1



JAERI-M 88-209

BEA VRFICBET LA Y _FEEHICET AR ETHEAE F Btk > TERH L, QR
LBHHEBEELE LIERE Fig A 1 KRY . BXDEECHLIIA v~ 7 DIEFER (K,
Ko, Ko) i, WP OIERECRN S EHBRETH BT, BIRRYLZEOHANTOME
AVWTERECR S —HT5X D, RITHERBNICENETSH 2, 1 V<5 DIRFEKEIER
Wik A EMFENE, BRICLDEEA v RIDOB EHREAHET A3 ENTETHL &
Hbhd .

— 24—



JAERI-M 88-208

400

300

200¢

Pumping capacity (1/hr)

100

O 1t 1 1 1 1 !
300 400 500 600 700

Impeller speed (rpm)

b

bR
Fluid : Water

P OoON
.
=3}

o
T

O

[0 Experimental value of the impeller type A
——-—-— Calculation value of the impeller type A
X Experimental value of the impeller type B
—--—= Calculation value of the impeller type B
O Experimental value of the impeller type C
------ -Calculation value of the impeller type C
A Experimental value of the impeller type D
—--— Calculation value of the impeller type D

Fig. A. 1 Pumping capacity of the various impellers
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Fig.A. 2 Effect of entrainment on stage efficiency

(Organic flowrate/Aqueous flowrate)=(0/A)= 25
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Fig. A. 3 Effect of entrainment on stage efficiency

(Organic flowrate/Aqueous flowrate)=(Q/A)=50
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