TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech Research Repository

Od/dodn
Article / Book Information

oo@ao) gobbobbbuodgooobobbobbbuoogoon

oo@a) oood
Author(English) Masahiko Nakase
oo@a) OO0:00@0),
oOooooo:0oo0ooa,
OO000:0094730,
O0000:20140 30 260,
ooooo:0o0o0a,
oo00:000o0o0,00000,00000,00000,00000
Citation(English) Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:[0 0 94730,

Conferred date:2014/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Tokyo Institute Research Repository)


http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

m X EE

THESIS SUMMARY

B bt 7 HREhr FUod) © it .
Department of E%*%I% E‘Et k Academic Degree Requested Doctor of ( €L )
FERA e fREHE (F) : B
Student’ s Name IR Academic Advisor(main) P —

SEH e (A -

fRgzE @) - PR A

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

KT T —F —ih A < s D S 27 A0 @EEige] LEL 8 EICL VS TWna,

B 1% s CIL BB A 7 S8 1T 26 B R B AR DOFEF - ZHENZ DWW TR D & &bz k
DO EBAFPRE A 7 UIZB W TR S 2 e iR LB 7 0 & A ORR & Z OB EIMIC W TH#Bl L=, %
O CHER A ELR Y 0 2A~OHRA/YFH I TV BEMERR (Cs,Sr) .~ T —727F /4K (MA) ,
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o5 2 ' THhAR - EBREEEMEEE & Sk I i 2EE DR & B E 1A & NS L o oy eS8 & £ Behih
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% 3% DK BCRE B & IRENGMHTIC X D HHERNIREN R E OMEET | Gl hiHHER & W UIRCR 24878 Lie~
XY A v a2 fERk U CHERIREEIZ I T 2 KM O BBV AEAT 4 FEii L, 7 — 7 —iMIB A& fed L B A
TRRAT D2 M & R L 7=, ¥R T Volume of Fluid #1255 < K ZFABRARNT % S5 L, 6 PN o0k o % fif
Br« WL T 5 & & BT A R 9 [m 3 A MR O R PE, S 3R 1, P8 & A REAE O BRI E D 2B A~ T
B, T — T —iiEECHE o T AEMEAR K D BOR B MM C & SRR T & RO AR & OFFMED K S RIS K
XL HBEEZ DL LEHLMNILT.

%4 17— — Rk Aha D I aR 1T & 2 ZBhH s Re ) CIEMMEE N RN -2-mF e ~F L) v
FE(D2EHPA) K7 1 U ERIBRIZE D Zn i E IR N B WA U v 7 A[4]7T — LV ERZ — Ty )L F 7 F N
7 5 %7 (BOBCalixC6)/Cs-7SBITOA A RIZ L 5 Cs HHII 9 2 B4tk ik 4 h 36 L O fE o i Fnie s
ZEHIC RIS T B OV TR LTV 5. D2EHPA/ K54 VR CiE,1000rpm LL_E o N [aliEE TR SIS
LAV S 3, & BITHBOE S TIRER PEG WM X » THAKAT /LY a VRENMEERE T A LRV L S
WCLRTDHZEICE -T2 Bl EOZB i 2R C& 7=, —J5 T BOBCalixC6/Cs-7SB/TOA VA% CILHE IR T
ZEAH A REECTH 0 FRIC L DHE DK T/ & B0 H 2 NH O AIC L > THHFIIRENTH 5
LTS, SR OFERICITIMHGEE &M s EtE (RinfEE) Ol 258 L REN ek ok
BENLETHD LRI

¥ 5% 77— 7 —imipi A DR AT K 2 2B BlERR ) CIX AREE DL ROBERBI 2 L T 5.
& THoC# (Nd,Sm,Eu,Gd,Dy) DA A3l x5 & L Sl 003 LV » D2EHPA 720 LIl R DV NNV N -
T RIFIFAYT) a—LT 2 RTODGA)%Z FF 4 VIRIEHR THREFT L T\ 5. D2EHPA! K5 1 VYRR CIER
BT S B YBEMNFERL T & B 28, HhHdE O\ TODGA! K54 VIR R T/ oD & o R RmiEIR 0O H 5
Fe[RHH A O TR L & B E S R IC B SN S BB N BB T & B LRz,

¥ 6w [ — 7 — WA O IHER T X 2 e N F B O Ml | Ol AREE CllEgadifht b iR T
D2EHPA/ KT 1 U ERIR D K 5 72 i Ic it & VW 2 R CIEmEA R A B CE A Z L ZHLNIT LTV 5.

873 RS T IRIC L 2 - DEEOEE ) TIERE2RD T AT M, T— =8 L OMRL 7 EIMkT
GO TR 2 25 b S & TS B E & Fi - DBEEEREOBRZ M LTV 5. 2T — S—Ric+5HZ L
TREFEE CHEE Ik~ LY s VRBAE L, P CRE LT — 7 — s oA BIE S D EOR
WERIMUZ2 TH 20 Bl EO @O HERF TE 5 2 L 2o L.

H8E S TIRAETHELNEELRIEL TS, KR TIReER AR TRICHER S b sy
BETRRIZHE Lo/ M Egh s i eR & L CTF — 7 —ilaA i B & [mimis O i ER 2 1242 U IFE 0 @ 4 ik & i
J& % [FIIRFLC AR T 5 7o DI B AR 25 18 O BRI S JE B I IR 2 B0 & 022 U AR B o @itk e b o ar e e
EPLCL TS, L EES > TTr— 7 —iiF g~ s it o A7 AomELE R L.
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In high level liquid waste, there are reusable species such as lanthanides, platinum group elements with
low radioactivity. To recover such species, a liquid-liquid countercurrent centrifugal extractor which can
induce Taylor vortices have been developed. To elevate the extraction performance, oil-water dispersion
behavior, extraction and separation behaviors with multiple theoretical stages, and mechanism of
multi-staging were clarified. Flows were observed and numerical simulation on single and multiple
oil-water dispersion flow were conducted and the results were verified by ultrasonic velocity profiler
method. By applying volume of fluid model for multiphase flow simulation, complicated dispersion by
Taylor vortices was successfully simulated and the importance of wetting property of inner rotor and
interfacial tension were confirmed. By the continuous extraction experiments, effect of operation and
solution conditions (Zn extraction by di(2-ethylhexyl) phosphoric acid (D2EHPA, fast extraction kinetics),
Cs extraction by calix[4]arene-bis(t-octylbenzo-crown-6) (BOBCalixC6, slow extraction kinetics)) were
surveyed. Multi-staging was easily accomplished in D2EHPA-Zn, but difficult in BOBCalixC6-Cs.
Therefore, fast extraction kinetics and effective dispersion behavior are needed for multi-staging. In Eu/Sm
and Nd/Sm/Eu/Gd/Dy separations by D2EHPA and N,N,N’,N'-tetraoctyl diglycolamide (TODGA, slow
extraction Kkinetics) were tested. In case of continuous separation operation, the effect of the difference in
extraction rates by constant-contact-area-cell was confirmed. Even the difficult cases for multi-staging,
addition of small amount of chemical agents (surfactant, synergist) makes theoretical stages higher. The
tapered fluid region makes effective mixing and settling can be achieved at the same time and resulted in

20-40 multiple theoretical stages.
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