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Application of 3D Measurements and Modeling by X-ray CT to 3D Printing
Yuki IWAMA, Kouji [IDA, Koichiro KONDO and Takaaki MANABE

Abstract: We studied the application of three dimensional (3D) data, with 3D scanning, geometric model creation, and 3D printing.

We merged both the data measured by X-ray CT and the data formed by CAD, so we were able to create new models that were

suitable for 3D printing.
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Development of Evaluation Technics in Material Properties and Industrial Productions Related on

Electromagnetic Wave of Wide Frequency Range

— Bvaluation Technics in Material Properties and Industrial Productions Related on Millimeter—-Wave —
Kiwamu ODA, Yasushi MIYATA, Michinari FUTAMURA, Makoto MURASE and Mitsuru TAKEUCHI

Abstract: We studied evaluation technical methods for material properties and industrial productions related on electromagnetic
wave of wide frequency range up to around 100 GHz, mainly focused in 2 unsolved technical subjects; Improvement evaluating
electromagnetic properties of various kinds of industrial materials and development evaluation method related on
millimeter-wave. We indicate as follows related on the latter problem in this report. Evaluations electronic materials interacted
for millimeter-wave give information about changing states of molecular condensations, movements, orientations or
intra—molecular rotations; for examples, solutions, resins and liquid crystals. We investigated and constructed evaluation

systems related on millimeter—wave corresponding with detecting.
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Development of Technique for Measuring Thermophysical Properties

Fumiaki TAKAHASHI, Tsuyoshi MASE, Koichiro KONDO and Yasushi KAJITA

Abstract :The flash method is a powerful tool for the thermal diffusivity measurement of materials from polymer to metal with a

variety of thermal diffusivities. In this paper, we analyze one—dimensional temperature wave propagation in a sample under a

measuring condition. We propose a new method to derive the thermal diffusivity in such a condition from egs. (10) and (11). In

this method, eq. (10) is useful for high thermal conductivity materials such as copper and aluminum. On the other hand, eq. (11)

is useful for low thermal conductivity materials such as polymer and glass. We applied the present method to the thermal

diffusivity measurement of the certified reference material (isotropic graphite). As a result, it was found that the obtained

thermal diffusivity agrees with that of literature value within accuracy of 3%.
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Effect on the Adhesion of Copper Strike Plating on SUS304

Takeshi MIYAKE, Narihiro ASANO, Masahiro KATO, Hiroki MATSUMOTO and Takashi YAMADA

Abstract :We investigated the effectiveness of the copper strike plating to replace the nickel strike plating for SUS304 substrate. It

was revealed that the strike plating bath composed of sulfuric acid and copper sulfate was effective in this study. Current

efficiency of the strike plating had a significant influence on the adhesion, and good adhesion was obtained when the current

efficiency was less than 50%. The measurement by GDOES of oxygen contents originating from an oxidation film existing

between SUS304 substrate and a plating film showed that detected intensity of oxygen increased with current efficiency.

However, the intensity changed little in the case of current efficiency less than 50%.
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Development of Materials for Organic Device

Hideki HAYASHI, Azusa NAGURA, Yuzo ISHIGAKI, Motoshi YAMANAKA and Makoto MURASE

Abstract :Various novel polymers were prepared for electric applications aiming at organic devices. First, phenazasiline—thiophene

type copolymers with various contents were prepared and transistor properties of the polymers were investigated. Second,

poly(styrene) including Li salt based on aliphatic oligoether dendron structure were obtained by polymer reaction. The polymer

had ionic conductivity at ambient temperature.
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#1 Ak L7-PAR-ThE L 0% O F5M:
. optical properties transisitor properties
polymer x* y* 7' method® R® k* m" Phenaz:Th yield% color ?glﬁtélll ‘;Z’ ( Ay "}2},0;15 UVp B PL Mobility/ ON-(;)FFp Threshold/
? v A/ N Apa/nm’ cm?Vs™! ratio \
PAR-Thla 1 0 1 A 0 1 1:1 91 yellow O 5.3(1.3) 405 460 h h h
PAR-Th2a-1 1 0 2 A -0 2 1:2 82  orange @) 6.9 (1.7) 429 488,522 1.22x10°  10*” 4.1
PAR-Th2a-2 1 0 2 A H 1 1 1:2 33 red AN 1.8 (1.4)% 417¢ 454, 530¢ h h h
PAR-Th2a-3 1 1 1 A hex 1 1 1:2 65 red O 49 (1.4) 411 457, 546 h h h
PAR-Th3a-1 1 0 3 A H 1 1 1:3 76 red AN 2.0 (1.5)% 427¢ 531°
PAR-Th3a-2 1 1 2 A hex 1 1 1:3 87 red @] 4.9(1.5) 407 556 h h h
PAR-Th2b-1 1 0 2 B H 1 2 1:2 59 vilolet A 2.6 (1.5 3528 403,486,522¢ 3.67x107 10" 7.7
PAR-Th2b-2 I 0 2 B H 2 1 1:2 60 red O 2.4(1.5) 423 514 h h h
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Field Test for Anti—dirt on the River—wall of the Hori River in Nagoya

Satomi ONO, Nobuyuki KISHIKAWA, Hiroyasu TSUGE and Satoru KAWASE

Abstract :Blackening of the river-wall of the Hori River damages the scenery, and is taken up as one of the environmental

issues in Nagoya. So, we conducted the field test to examine whether or not the photocatalyst coating using titanium

oxide could be effective for anti—dirt on the river-wall of the Hori River. The results indicated that two out of the eight

coated samples had clearly anti-dirt performance.

The main components of the blackish dirt were inorganic compounds

as iron sulfide, quartz, albite, carbonate, and an organic compound as hydrocarbon. The mechanism for blackening the

river-wall was caused by the adhesion of the black iron sulfide which was formed by iron hydroxide reacting with hydrogen

sulfide derived from the bottom sludge.
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Search of the New Co—catalyst Available for Tungsten Oxide Photocatalyst

Nobuyuki KISHIKAWA, Hiroyasu TSUGE, Satoru KAWASE and Satomi ONO

Abstract : We prepared tungsten oxide (WO,) supported with various compounds by kneading method in order to search new

co—catalysts for WO, photocatalyst. We examined the photodegradation of acetic acid under visible light using them. Asa

result, acetic acid was degraded completely using WO, supported with Prussian blue (PB-WO,), and the formation rate

constant of carbon dioxide in PB-WO, was about three times as much as that in WO,.  The optimal amount of Prussian blue

in PB-WO, photocatalyst was 0.5 mass%.
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NIVEA LT F 27V —TCHUER 2 RET 5, &b

RFER AL L U TERLT & 2 (Ti0,) BRETF B DA,
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Preparation of Carbon Composite TiO, Powder Derived from Titanium Alkoxide and Evaluation of its

Photocatalytic Activity

Satoru KAWASE, Nobuyuki KISHIKAWA, Hiroyasu TSUGE and Satomi ONO

Abstract :Various kinds of carbon composite TiO, powders were prepared using the sol-gel method. TiO, powder derived from

titanium isopropoxide was mixed with activated carbon by three different ways. The photocatalytic activity of the carbon

composite TiO, powder was evaluated by the photodegradation of methylene blue. The result indicated that the photocatalytic

activity was remarkably improved in the carbon composite TiO, powder which was crystallized after mixing with activated

carbon. Carbon composite TiO, containing 16 mass% of activated carbon showed the highest photodegradation rate. In contrast,

the graphene nano—plate or graphite composite TiO, powder showed little improvement in the photocatalytic activity.

1. &

UTAE, Bx 7R BRBERIRE A~ DR M AN EEME 2 5 L
TEBY ., MR ~OERENEE > T\ D, KW
S L — 5 R R U SRR 1 B AT DB
B bl & U CUREPRIC - » TIFgE STV 5,
ZOHRTHMLT ¥ NILE LR ZMiTh D LT,
SRS IR T ) B FE O T L A E D B b SR A
TWD AR Ch D, B LT ¥ iz Ak s
W7 & OB 25 2 L k0 | SLlBEE %
MESEEZERTELN DD IGHERR EEHEAL
LT, MfBEIE 2 @b L2 E b7 T D
DD RRCIG Y E OB MRV EREE TIE, #AL
TIEPER 72 & OWAEREIC L - T, BLTF Z Vil EIcis
YR &I D 2 Sk 0 BRI O RN
HH D ERHIFTE D,

Texiz, ThETICIATE DCk v BERoF &
YT NaXy REMREERE LT & a1
WL, ZONMBTENAZ TR, ZORR, FH A
V7 aRF L REHFEEEE L 600°C TMEVLE L7
RO FAMBIEEN R b MW L2 BRELTWD 9,
KW TIZ, ZOmMLF ¥ o IRicR#ZLEALT S
TR, RMBEEE I DICED DI ENTED
MEIMERRDIZD, AF VLT N—DORRRIG%

AW TRHE L 72,

2. % B

2.1 FBFAR

B O FIEZ X 11287, |IRTIZRWT, 0.4
mol/L FREDFZ A Y FuRFy B (BHRILEFER)
T ) — VIR % . 500 rpm THER L 72K Iz 5 <
DERMT LIz, FEUA Y TrRIY REMKSHEL
TH U ATk ORI & AHE 5 FE C &2 Fv ksl
AL, EEL L TRILTF % v DS VR & 5T, B L
FH o ~DRFEOBEAIL, IEMER (BEREIFEH) %
FAWT, kD 3THEDOFIETITo72, NKFIZH B
U DTEME R & 43 i S & TR 24T 5, B) 7 ViR
WCIEME IR 2 LR A LT 0 HINBVLER 2470 BR{bTF
o EREmbE g5, O EICIbT ¥ v DI % INEL
USRI ST 0 BIsER A RIRE T 5, 1ETER
(LT & B RIZXT LT, 4, 8, 16, 32 masshDE|
ATREL, &L, 79 7=vF 77—k (R
JMBET M) K777 74 MR (RS T3
) e\ Th, BEB ZAWTC, AfkICEbT & v
~OEEEAT ST, MIRE RS 5 720 DNk
QUL EZ2H 600°C TIT - 72,
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2.2 FERM R OVEMHTE

VRS L 2 RSB AL T 2 R OfE S AR I X BRIE]
PriflE (RINT2000, BRY H27) 12k 0l L7, ¥k
DIHEMLZ21T FE-SEM (S-4800, AN A T2 J
—X) EHWTTo7z, £, EmEE BET BIZ &
D EFA AWAEEIT L0 JIE L7z (AUTOSORB-1, 77>
2 a—hth),

2.3 JeAETE M EEAR

LT & R RO SEE R IL, A TF LT —
(MB) ZyfRFkBRIC LV &M L7z, BRREIE LT
JRC-TIO-4 (ffit224y) 12>V T bl 24T > 7=, MB
FRERWE 50 mL IZRMARE 5. 0 mg & B8 S8, #BE
BE{ToZb e, LT~/ 2 F v I AH—F—T
oy PR R HRE L CMB oW A fAfI S e, T O,
75 v 4 MEKT 7 (FL20S BL-B) ZHWVT 1.0
mW cm? OO BRI CEAVL R R LT, kS
(PD-303. W7 <L) ZAWT, ISR & B
BRE/N S 0.5 BRI 2. 5 R £ T 664 nm (2351) 5
WS RE 2 I Lz, WRERE DRRIFZEL & | MB 43D
SUSHEEES k23 (1) B L, JeftiiE it 25
i L 7=,

In(c/c,) = —kt <o (D)
ZIZTC, c IEAOCIBEE O MB JEEE. o 1Z0IHI O VB
RE., CIXESOLRRRRI©H 5,
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=

o
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— N LTS TMB O RN Z 5722 &
FHER LT,

3. BREEER

3.1 B2 8URICB T 5 MG

UL A-C TIEMEIR 2 B AL LTeBb T & 3K D
A TH Y, REFEEDBHZ DITHE > TABEL e H1H
MAR ST, BEAROBIZOWTIE, BEZERTO
IELERIC L0 | RFELRBESED Z L < BLT ¥
VAL EE D I N TE R, SEM 12X DU REBIEE
DOFER AR 2 1R, RRITRALT Z > 35T o, 1%
PERBZ A um THY, BT Z U NEERER RO
#AICHEL WA ERNLND (K 2 a—c), Tz,
X BRIEHTHE 24T - 2R, R TOREHZB W TT
A —ADE— MRS, ®iEAEZHRCTERL
TR D X FREHT S 2 — 2 2 3 ITRT, MEOLF
NOE—I DBIEINTZMELH D0, o izEdTr
PRE =BT Y — hoL MEHT P 21T o TR R,
AR ETORBHZBWTT 4 — 22 95%2L £ T
D ERNDho T, fEiHE L TEREIC oW T, Bk A-C
IR DENTIARD LRI oI,

TEYER 2 AL LTI (LT & B R O Sefbiiys i %
FARTAER A 4 17T, EEREEAL L2 TO

X2 {EMEREEE LI RBEABRILT 2 ko SEM &
a) ik A, b) BiE B, o) ik O, d) ik B OLARIETE MERT At % |
e) Tdik C YERBLTE MR %



No0.99 (2014)

BHARIZ I T MB o fiitse i m) B L A &% 16 massh
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RITOCAREETE MEREAT % & B kT & o DIEME IR~ D &
BDHERF SN TV D, L C O RCIREERR Lo
(b T & v OfFEFEENED LTEY . B{bFZ 033
HEL7=boEEZEx N5, LizoT, #kA KOB
D& DI TF Z il & D ANTIEER 2 IR G
T 52 LT, BIbF ¥ OIEERA~OMEEEZED D

X 5 Bk B2 X DRFEEESTRLT & KD SEM 14
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Wk A A C B B (JRC-T10-4)
& i - TG 15 5 GNP GP —
BAEE , massh 0 16 16 16 16 0
teRmAE /m® g 65. 3 135.9 138.6 40.9 32.0 49.8
SO EH k /h! 0. 864 2. 141 1. 600 0. 767 0.824 2. 942
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3.2 R72 3 RFMICI T D LAEHEHE

72 5 IRFREITI T D AR EOENEZ TR D 72
W, BEBEZHNTS I 72 F 7 FL— b (GNP) K
WTZ7 774 MK (GP) 2EELLIZBLT & 8
REVER L7z, SEMIC X AEBIE O A X 5 127
T, EHLOREFEMBOTHELTF Z o O 5T
BWZ ERD0 D, SBETEE A TR R E X 6 12
KT, ELOLLIRFBEN 4 masshD & X ITTHEHEROR
mELTWDHDOD, 8masshlh ETIXRFBENDIZ D
2 L7y o TRAMBEM MK T Uiz, AEER L7
Ko RmEE B DRICE T D RIGEEERE £ 1
WRd, BUE A-C 2 VT 16 masshDIEMER 2 H A1k
L7=B A0 R EAIE 135 - 140 ? g THH7=DIZ
L BUHE B %2 VT GNP R OGP 2 A L= ki
FNEFNA40.9 L ¥32.0m? g Thotz, ZDZ &M
BT ¥ UM IRICEEG b LT RFEREIC L D MB O
ERENIILT # 12 LD MB ORICKE BT
WHHDEEZBND, REBDPLLRDITONT,
(b7 &% v OIEROREITJE > T\ D7D, AN
PRGNSV GNP TN GP Tl IRFBFED MB 3512 &
D MBEMEOm L XY b BbT X U BEOREIC K
HURRIK T BB L 2ol b & b s,

4. ¥
FL LAY TFaRFY REHEER & L, BHofl
BETENENEER, V59720 F ) FL— MRS

Z7 74 MOREESILLIEBILTF Z U BIRIZ oW T,
AT LT3R X B ARBETEYE O FEAG 21T 5 72,
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Results of Co—operative Analysis of Heat—resistant Steel and Investigation of Analytical Method

Emiko NONOBE, Yoshiaki OHASHI, Nobuyuki SHIBATA, Mitsuya HASHII and Satomi ONO

Abstract : Co—operative analysis of heat—resistant steel has been carried out. The analyzed components were Cr, Mn, Ni, P, Mo,

Cu, Co, V, Si, Nb and W. There was good correspondence among the analytical results obtained by various procedures in

almost all components. But some analytical values were lower than the mean value. The analytical values which were obtained

on different analytical conditions were examined. The discrepancies were seen in some analyzed components. The reasons for

the discrepancies among the analytical values were discussed.

1.% B

BT L AR SE 2 O & B A TR, 2011 4F 12
AH5 201347 HE T, 6 BT D MiEER (SUH35) O
LR E1T o 72,

AR, SRR I 1) 2 A TEEBRE CHm b, it & iE
FEEMEE LRI 2 RFF T 2 6@ Ch D, Bl I
DI aLDIEN, =T, ANk, AT AT UE
DD ERILFEEEFLZ ENEL, FELTEATUH
AR %R, 7274 bR, A—ATF A FRB LOWTrHH
ERDMDIZHE S NS, A RIFEFR ST 21T 5 SUH35 (X
F—ATF A FROMBEHT, WIRBEN KD DA
VY URT 4BV AR E LTER S
%o FElo. MEAGIXMEREEA RO D7D AT L A4
I L CTRFBEDE N E WD RN D B,

Beii A & B O L RHTEREE LTRY LTz &
XEES D . F 72 A ERICEAE T LTS8 D

BN, AT EETRELZ S G E VI FFHEFRD,

IO W 2 HEIIIT - TV RN EZAL B DD, &
BlOIFESHHEE LTRY LiF2 2 & & L, EFS
Bt O MR SUH35 13 (BR) KIFZ4T U —F L 0 T4
TRy bl Ay 8

AHE T, LRSS L LFSITE1T 5 LTk
SNTHHEIZOWTHET 2, £, RBOSRHED
BEWIZ LD EOEIZ O TR LIRS Hbt
THET D,

FEEHT S IBERAIE, Z e (bk) . =R T35
At ) RAEDHTE v 2 —. () KFESHT ) —F, H

s AR 3L 2 THCRE O R0k o0 JE[RI S04 R (5 35 ) |
LI5,

AR (KR) 7V —THiffie & —, BEfEET 7 /1
C—®). JFE 77 2 VY —F Bk, () =z2=4rI—,
ha & AEhE (BR) . KB @) B L O iR LN
e D 11 B TH 5,

RSB IERE D 5 B, 9 BN 5T — X O
bol, Tedss iR LM EETIX LR AT EEE 2 4
DIBUEIZ TR R A2 WS L7, T — 2 24k 10
Lo TW%, BUF, #AXIIEEDOT V7 7 Xy R T
T,

2. BETHRK. SEXBBIVERENE
FRIHFARE D ST IR e R B L OMIEE Z 212 JIS 12
BUE SN T D, ICP I IHTIEIC K D8 ik
JIS G 1258V D H5 1 FR B THICHES L TWVWD, 4
Hix=A 7 & 5~T IRV ROSHTHIET, Ly
Briz, S 1~3 ficiEsh T 5, 51, BORE -
TRRlE S Y U ARRE TRBHSPIER S &M T Th D,
B2 EIE. BilE Y CROMRIECAT U A, SRR -
w7 LGem. TEM, @EREMmT THD, F3H
X, BROR - REET NV U ARMRIE T AT L AT
Th D, K HEOHMMS & ERFFANED LN TND,
7238, JIS G 1258 DF5 1~3 #i% 2014 4E 2 A ICHIEDMT
P TWb, ZOBIERIE, HREDOAFE RO H 0 FERE
EREXT, INVV UL =T XU BEHR, VL3
=U L, HEPEANSITHEL LTENENLTWD,
ICP FEH A HTELS T4 | O 2 [F /9 #r TR L T
W2 JIS X, 7 v 2OfEEICE LT JIS G 1217 : 2005
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gk R O — 7 1 A E R 2, JISGI217 £ 1992 [k
EOE— 27 v nER Gk Y. JISH 1279 T=v i vd
EhOsuLOERGE] VERDD, < TR
WEEEBRA LI WFTR W o0d 0, B%T 5 JIS
%, JIS G 1213 TR OH—~ > W o ERFIE] Y23
%o Ni OHTFIEICERT 2 JIS 1X, JIS G 1216 [#kK
Oil—= v 7 VERIFIE] BB, U ORI
(B LT JIS G 1214 [EkROMHA—Y v ERTIE "9
%o T A ROENNEVESLEREIEICBEI L C JISG 1212 18k
FOf— T WHEERGIE Y3 5,

SINTAE R DS HENE A A3 2 72 DI iE, o Hr sl
FROLT . SIHTIE A BERN O R M B A 1 E 3kt & [R) U4
ECHNTEIT) ZENEETH D, SENOEAEYE 1L,
MR, KE, BN, BRObDORAEHTH D, H
AR TIEZ < OFEEO SRR AAEUEY E & A AR PREMZEAEAE
YW (JSS) LW D AR CTHAT L TV D, IEREE W T
SREOIEEME 235 Z ENEETHD, 2L,
FRAY AT [R] U SRAE 2 33 4R L C b Il E SR & BVALER 4 0 i
WIZE WO BN R 2L b H D7D, HDHEEY
RS CREEME CITRGE M & R CEA R L CTH, HIE
B CIIERREEN TERVWEENDH 5D THEEN
BETHD,
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FROMRGAR EME L, RFE. i, ERBLOWmER
E ORI O EMAERARELE LTHHEAIND,
T, B RM BAS D720 1 RE(JSS 001) 33 &
CHE I ELVERMMCTH D 3EJSS003) 35, b
DERLEERT, WOBEE, RFROEseE. ICP
SNENTEDOBRERIERMA DO~ MY v 7 2 & LT S
b, B X5 ICSARRGEEE EM B I B O3 HTIT AR
AR CTH DD, HEPOLERFEEZRHIZ T LR
|

iy

3. AN/ MBRELUVHBAE

JIS G 4311 Tiit#EAGREE K O%REF ) DICHE S h TV d
SUH35 DALZERR I, K 1 DB TH D, ZOHTIRE,
MEB I OEFZO L S 2T AL, A EIFEFE S 2
TolRinole, LRGHEBIZ, rAFG), v
M), V@), =7 LNi), Z7aih(Cr)IZhzd b
UHERFINTVDZERERINTNDEEY 7T
(Mo) . il (Cu) , = /)L b (Co) \ /N F P A (V) , =47 (Nb) |
B TAT WO 1EE & L,
HFEDHHAEREF 2-1 (7 v L~) BLOFE2-2 (=
PR ~B T RT V) ITRT,

F 1 MHEE (SUH3H) DALY BT %
C Si Mn P S Ni Cr N
0. 48~0. 58 0.35 LA™ 8.00~10. 00 0.040 LL'F 0.030 LL'F 3.25~4.50 20.00~22. 00 0. 35~0. 50
Fo-1 HEOGHHRER HNZ%
Cr Mn Ni P Mo Cu
A 21.88 1 9.80 1 3.42 1 0.0326 W 0.212 1 0.101 1
B 21.99 1 9.87 1 3.41 1 0.0330 T 0.207 1 0.106 1
¢ 21.96 i 9.91 1 3.46 1 0.0334 W 0.212 1 0.102 1
D 2171 i 9.83 % 3.41 1 0.0330 W 0.210 1 0.101 1
E 21.78 i 9.80 W 3.41 1 0.0334 1 0.212 1 0.102 1
F 21.91 1 9.87 1 3.48 1 0.0341 T 0.209 1 0.103 1
G 21.59 i 9.85 % 3.43 & 0.0341 1% 0.175 1 0.104 1
H 21.79 1 9.91 1 3.48 1 0.0340 % 0.213 1 0.100 1
I 21.81 1 9.89 1 3.46 1 0.0326 I — —
J 22.07 1 9.94 1 3.47 1 0.0329 1 0.215 1 0.098 1
] 21.85 9.87 3. 44 0.0333 0. 207 0. 102
TR 7 0.142 0. 047 0. 030 0. 00059 0.012 0.0023
CVY% 0. 65 0.48 0. 87 1.8 5.9 2.2

o ICP FEeik, i« Wi, % - WOBLEE, & EEA
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T—250% 10 C, JEHET ICP FAIED 6 4. TiF
EEN 4 Th D, WEHFIEIL, JIS 6 1217-2005 )&
E1LOFETHDL VAT Y FHBET = AR{GIE
~ U H R Y U AREEN 2 . JIS G 1217-1992 I
BE SN TWZAS, JIS 6 1217-2005 TIHER/EMER L O
IINTHEIE NS 5 & LCREIE SN HIETH D~ v H
B ) o At~ W B ) U A EEN 14 IS
H 1279-1998 OFIETH LIV A XY g7 v E=17
LB LREE T e =y AEE(ID MEEES L Th 5, ICP
FOAEDORE Doy 71T R (1+1) Tofifte . Hle %
WML T L72b DA b, EAKRTHMELIZS DN 1
HTd D, BB HHEIL CV B 0. 65%& & A>T
DM, ICP BMIEIZ L D5 1 Bl H OREHEILT — 223 5
G, S3HTE DS 21. 88%, 19. 42%, 22. 79%. 21. 19%, 21.81%
L 1A HOMELEDT — 4 (21.96%, 21.65%, 21. 78%,
21.59%) & b U CIERITIE B DV T e, B TCP %6
ECTERIADGHT 21T > TV DT biE, OZ rikk
V= I VERET 28561, ROHEBEZRT72DRE
BHETRE LTI/ RV LEHWD . O &HRIFERIC
I E % R L ARG L b o2 V5, @7
7 ADEITT & 2 A O R RO s A 10T
EFOTRELTHWDEWIBRN D 5T, ELEITENE
SHEE BN D b DT, RIEEYE ORIEHE DR E

35

DT EIEFICEE R HETH D, L, T
Bt & 3 2 B A N D72 < Fp 0 | B ORISR
B> TN D,
UHY

T AL 10 Th D, WEHIEL ICP FESIEM T 14,
W~ o T BRI EN 3 4 Th D, 1ICP BEIEOR
BRI ER, Hlg (1+1) Tofifte . Mz i L T
L L7203 541, 188 GERR 1 AlE 1 : /K 1) THMi%k
AL, FREEZREET N v A+UARYEES NY U AT
AMALER L 7= & 028 1 fE, TR TR, IRE (Wlg.
U SR K) ZUIN L, BRER LR A L b DY 1T
HoTz, CVAEN 0.48% TT — X ILIEFIZE A>TV D,
B 1EHO ICPRAIEIZL DT — &L 6 fFC. HoFrfEn
9.80%, 9.65%, 9.93%. 10.17%, 9.91%, 9.89%& &5 1 [alH
O EELE DT — % (9. 83%, 9. 80%, 9. 85%) & L9~ 5
EIEDDONT W, BOBEEEOT — 21, 3 LA
WFERIZE Ao T, SREIOBREHIEF &N %<,
10 AR L CREFFER AT 5 7od, TRt E oz
DONEICHET 2O THEENLETH D, HHEET b
U7 A& L CTRIEOREEZETEICIE, a4t
LARNWE I IZRECHICIRVIBE S L H512T 5 L 0EAN
o7,
=i

T AL 10 TH D, 53T 7RI ICP FEEA 9 1T,

# 2-2  JE[E AR R XA
Co v Si Nb W
A 0.0481 I 0.0617 I 0.134 I 0.0256 1 0.0084 1
B 0.0475 1 0.0621 I 0.138 I 0.0235 1 0.0091 I
o 0.0482 1 0.0614 I 0.132 I 0.0242 1 0.0102 1
D 0.0497 1 0.0620 I 0.134 W 0.0267 T 0.0087 1
E 0.0470 1 0.0590 I 0.134 I 0.0270 1 0.0081 I
F 0.0472 1 0.0622 I 0.138 I 0.0231 I 0.0093 1
G 0.0470 I 0.0530 I — — —
H 0.0478 I 0.0628 I 0.134 0.0269 T 0.0095 1
I _ _ _ _ _
J 0.0471 T 0.0625 T 0.134 T 0.0260 1 —
) 0. 0477 0. 0607 0. 135 0. 0254 0. 0090
TR R 72 0. 00087 0. 0031 0. 0022 0.0016 0. 00071
CV% 1.8 5.1 1.6 6.2 7.9

I: ICP3Yeik, W . WYk, & Rk
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Selective recovery of gold(III) via continuous
counter—current foam separation from hydrochloric
acid solution - Effects of foam and column sizes on
separation performance
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Evaluation of interactions between metal ions and
nonionic surfactants in high—concnetration HCl using
low pressure high performance liquid chromatography
with low—flow-resistance polystyrene—based
monolithic column
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