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AR [Phase behavior of supercritical carbon dioxide in dynamic energy focusing (Ejf7e=— R/L¥
EPCB T AR R LRFOHZESR) ) L, SEIVMKIATNS.

% 1% [llntroduction (##) ) Ti, BEEFMIROREALRYMEIC OO T TERMMRIZE T 2BUREMHL, &
MO BB ZRXTND. T7h2bb, (LZEKSOMRES, FHWE O, MEMS 72 Sl g i bxE
OFANER SN TV DERT, BEI KRR OEE|C XY EiEEEE AR L CRIERIRELZH#HEFT57-0%< D
TRAFPME L SN, KREBAEICITEL TV bOODBEAES/INUORSEBHRIZITE L T LT, /M
P CTOERIZ X DBERTRORANCEET 2MEIXITE A EITbL TV NI tEEfML WD, £2C, V&
AEFERBE R B bRFBOTERICIHT T, KBRSV AL—F TR AXE2RIICEFRSEL 2L T, B
R BALIRFB AR T D HEORE EBEFIEDOERSE, I OB RIRRETE COFZEE 2 & 4
DI ENPKRBLOAMTHS.

% 2 % [Supercritical CO, generator using bubble collapse in water hammer (/KE|Z X % XJaAREE%FIH
L7-BER AR B LRFOARR) | TlE, KEFRTA LIZENIC BLRFXIZZHE L CEREMERR 2 1TVAIE
OEBZBHT 2 & L bz, BEFHFICL VBER _BLRBREEL A 7 oA —F TRIEMHERT 27200
JEREGMEEZ R LTV, T72bh, KEFRTA LR OERNME OREIC, B—0 BLREKWEHREL,
HE)TIE L7 ER b 2R ICH 2R S5 2 L TRBEZEFE I T2 EREITV, [IENIOE B OFH
WEITH Z E TCRIBNOENNTIBN LV L EL R EEZHLMNIT B EE BT, BER _BILRFBEOERS
HaEMETHIENTEDLI LEMRA L. KIABRPERICK L TH/NSWGEEICRIENDENEREEZ LAY
— 7Ly hORICRATHZ LT, [UBNEDOFHFEARENPFEREE L —HTHZ LE2RL, I HIZHER
FUIRRE DS e RERTHERR X4 D KIa5 OJFE IR & JEREERE OS2 5 iz LTz,

% 3% [Fast Creation of supercritical CO, by photo induced heating of gold nanoparticles (&7 /%I
T ONBGHRAEFIH Ul il 2B R B LRFBEOAERK) | T, 7= b NSV AL —F%24&F /Wi IZRE
5 & THRAT LG AR LIoBEER —RLRFEOAER EZOREFIEEZREL TS, Thbb, &7
JRIA BRI T 2 E % SIREET V2 AWTCEHERE L, KEBEMREIZET D BILIRFOBEREDY
M2 PABMEE Y 1 7 F 2 (PROPATH) ZHWCTHI L, HIREFE (COMSOL) IZMMEEAERATSHZ & T, K
R RRACIRFEN O T R EPRIC BT D E oA — 4 TOMEE RO HBURENC SOV COREF R 2170,
s ST CORBEILBEREN “ERFB CTIIREIRT T LT, KOBE LTS T R E I KRR
R LR ENAERIND ZEEZHLNILTWD. S OIS TIRAeT R FREF ORI R A KX
SETDIEICERL, ~f7uF vy rERHWERYT « Fu—THhEREL, BUTORY 7« Fu—7k
ORERFH 2 RIIZENT 5 & L b, Eapt—F OlER _BLIRFEDAER Z MR T D HIEOREEIT- 7=,

% 4% [Measurement and visualization of supercritical CO, in dynamic phase transition (EJfJ7Z2FH%Z5
{BIZk 1T B8 bRk FOFHM &7 L) | TlE, BERFUIREIE IS T 5 "B bRFE OMRZEENCE S Z Y T
T, BSHEOF R, ROBEO EFSTREHNC X 2MEEOEZ2 N FICERT 5 & & bICKERFEE2IT-> T
Wa. T72bb, BARGICEASNIEBRE BbXFEEL, e —XICL0EHFLLIITELOMEAL, mE
AT TUA ) —BELE BRI 5 & & HICFHA L 72IRE & E A6 PROPATH IZ L W kA RD D Z LTI VR
F— X ORI BIER B LRFBEDOEMRZHER L TWD. EFIMBWCB W CIEmaBAET, F3IFETRLE
&) 7 KT RO ORBEGS _BRUIRE & RIEROMZEEN 2R L, THMBIZS W UIIRE & EHOBMRNE D « & A
TA N> THEEIREEFCER T2 L, FRICEMAAIEBEICBWTRERBEABSENIEAET S Z LR L
TW5. ZORSHZIIREHEIEDH12D, BER BBIGRBEPERT HEICHER ST EL®D 2 & THR
MR ZALIC T 5T D[RR B 5 2 L AR B iR 21572,

% 5% [Conclusions and Future Works (fEE A% OEE)] TiX, AR THONIEHKREZENTL L LD
2, SHBOMBEIC OV TORLE.

%« FRSCEBIL, FI3L 2000 72 & 95832 300 354 1T ORI 572, b L<ITTEL 800 5% 1 FRH L T 723wy,
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In recent years, supercritical fluids have been widely used in the fields of chemical
reactions and solvent extraction. In general, a large quantity of supercritical fluid is consumed
under quasi-static conditions in a relatively large chemical plant. These technologies have
been improving from an energy consumption point of view. However, regarding applications
involving supercritical CO, with small volumes, it has not been well investigated. This thesis
explores new methodologies to generate supercritical CO, by rapid compression and fast
heating. Chapter 1 gives the background and the motivation of the thesis. In chapter 2, a water
hammer test apparatus was constructed in order to conduct experiments. It confirmed that the
inner pressure of the CO, balloon became higher than the supercritical pressure (7.38 MPa)
for 70 us. Parametric study was also conducted to obtain the longer duration of scCO; by the
relationship between external pressure of the bubble and bubble’s natural frequency which
depends on the bubble’s diameter. The longest duration of scCO, in the numerical simulations
was 55 ps, and it was much longer than that obtained in experiment in minimum energy (16
us). In chapter 3, pico-to-nano-seconds order generation system of scCO, by excitation of
gold nanoparticles in liquid CO, using femto-second laser was simulated. Created scCO,
around the gold nanoparticle remains long time and to observe the reflex index changes due
to the phase transition, new efficient method to obtain time dependent spectra in pump-probe
measurement were proposed. In chapter 4, the phase behavior of scCO, in a chamber was
examined by heated from the top and the bottom of the chamber in milli-to-seconds order.
The phase behavior indicated that the homogenization of liquid and vapor were strongly
happened at the critical point, which can be used for creating scCO, efficiently. Chapter 5

gives conclusions of thesis and future works.
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