%> ChemFiles Vol. 5 No. 13
EHEHS R
Solid-State Synthesis

Inorganic Halides
for Scintillation

Superconductors
Piezoelectric Crystals

Solid-State Metathesis
Materials Synthesis

Solvothermal Routes
to Nanomaterials

Intermetallic Compounds
of Antimony and Bismuth

Nanopowders

| sigma-aldrich.co.jp/aldrich/MS/ | @ ALDRICH’

Advancing Science




# Sigma-Aldrich Quality

A, ALDRICH'

.com/japan

sigma-aldrich

Introduction

COHFOT T, HEEERER] [CBITDSigma-AldrichC St
LCWBIBILEWVWRED LB L, HFREICL OB ZBE LT
WE T, EROMEDHRICILTIEENTT,

[E4B&AY:Solid-state synthesis] [&. DDEMK CIFIEMRIFERIRTIE
HOFBA. BERFEEETOEEERIF. BEDKETIFHL, A
RISV I ARP2HIERET ORI TEHLIENSZVHT
9, Ffe. AR EVDHEF. AEAPHIEIS KB TOD
HEERADEBSBMAURWVKRDERERF G CORBERAZS
MIDECHALSNE T, IOUERINFBEFEEEEYS
E)ZEH#EDSTENBLED., VIV —TIVAIFEREGRDIDEE
AONTVFE T, REWNIC(F. BEEHR MDA TIEmEEE
EHESNIEVKRDIIEBE. BIZ L) ULTEEYD. TAESZ v o,
BEAE, HSRIEEDERICBLSNTVNE T, IBICVYFL—V

IVFERPCEBMRL T DMOERMEHIBWV T, BRDREZ
SIEHTfeHDI == I M EFERZEOH T feb[CHEREN
TVET,

CDOAYOT(TIBEINTVDDIFEHHBD LTI, D
HOHRICDOVTIFAIdrichiEAYOTH UL G R—LR—
(www.sigma-aldrich.co.jp/aldrich/MS/)Z & R0\,

Sigma-Aldrich Quality

Quality Assurance

Quality Control and Quality Assurance are an integral part of every
Sigma-Aldrich product. We preserve our tradition of uncompromising
quality by bringing to bear our full array of resources on the products
we offer. Sigma-Aldrich’s quality control laboratories are well
equipped to safely handle and thoroughly characterize chemicals that
span our broad spectrum of product lines. Our QC/QA team of over
100 chemists and technicians at our manufacturing sites in USA and
Europe analyze all Sigma-Aldrich products. Assays range from simple
solubility and melting point determinations to various titrations and
XRD. Our new ICP-mass spectrometer (ICP-MS) can detect trace
metals to parts per billion (ppb) level.
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Robert Voight of the
Sigma-Aldrich Quality
Control team with
one of our ICP-MS
spectrometers.
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“Nines Purity”

For elements and metal-containing compounds, it is common
practice to refer to “purity” as the determined trace metallic
impurities (TMI, typically determined by ICP spectroscopy) subtracted
from 100%. By convention, the “nines” purity indicates an

acceptable purity range. For example, “five-nines” (99.999%)
indicates a TMI of up to 20 ppm may be present in a lot. Any
“nines” purity followed by a “+" dictates a specific upper limit on
the total allowable metallic impurities. For example, a material listed
as "99.999+%" contains less than 10 ppm metallic impurities.
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Certificates of Analysis

As a service to our customers, we provide batch-specific trace metals
analysis indicating all detected metallic impurities for materials with
purities of 99.9% or greater. In addition, we report the chemical assay
for each lot of high purity compounds. Chemical assay is determined by
classical methods and may not correspond to the spectrographic purity
due to such factors as absorption of moisture or atmospheric gases,
product nonstoichiometry, or limited precision of assay techniques.

The purity of rare-earth (Z = 39 and 57-71) products is relative to
other rare-earth elements only. Unavoidable contamination from
reducing agents or crucible materials, which may account for as
much as several percent, is not included in purity statements. Due to
the extreme difficulty in isolating the pure metal, hafnium products
may contain up to 5% zirconium contamination that is not reported
in purity statements.
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Sigma-Aldrich Center of Excellence Materials for Solid-State Synthesis

Our Urbana, lllinois R&D and manufacturing facility has a proven
track record of providing you, our valued customer, with the ultra-high
purity source materials required to accelerate your science.

Capabilities

e Dedicated R&D with extensive experience in solid-state synthesis
e Proprietary technology for beaded material manufacture

e Reactive gas and high-temperature (1000+ °C) techniques

e Metal distillation and materials sublimation for purification

e Internal glass shop with extensive quartz expertise

e Crystal scrap reprocessing

Quality Assurance
e Sophisticated analytical capabilities including ICP-MS

e Materials sealed in ampules using argon atmosphere
glove box conditions

e Dedicated dry room for hygroscopic salts

_ pijos

Advantages of Proprietary Beaded Materials
e Increased crucible loading

e Reduced static buildup
e Dust free
e Reduce surface area: minimized moisture adsorption
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<GP Products for Solid-State Synthesis
Barium fluoride, precipitated, 99.999% Copper(l) oxide, anhydrous, powder, 99.99+%
BaF, Cu,0
MW: 175.34 MW: 143.08
[7787-32-8] [1317-39-1]
MP: 354 °C MP: 1320 °C
BP: 2260 °C BP: 1800 °C
4.89 g/mL at 25 °C 6.00 g/mL at 25 °C
652458-25G 25¢ ¥9,600 566284-5G 59 ¥4,800
652458-100G 100 g ¥26,600 566284-25G 259 ¥15,800
Bismuth(lll) bromide, 99.999% Dysprosium(ll) iodide, anhydrous, powder, 99.9+%
BiBr, Dyl,
MW: 448.69 (Available soon MW: 416.31
[7787-58-8] [36377-94-3]
MP: 219 °C MP: 721 °C
BP.462°C 652423-1G 1g ¥10,100
5.7 g/ml at 25 °C 652423-5G 59 ¥33,600
654981-1G 1g ¥8,000
654981-5G 59 ¥26,600 Holmium(lll) phosphate, anhydrous, powder, 99.99+%
HoPO,
Copper(l) chloride, anhydrous, beads, 99.99+% MW: 259.90
Cucl [14298-39-6]
MW: 99.00 641677-1G 1g ¥16,400
[7758-89-6] 641677-5G 59 ¥64,800
MP: 430 °C
BP: 1490 °C
4.14 g/mL at 25 °C
651745-5G 59 ¥6,600
651745-25G 2549 ¥26,200 @
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Lanthanum(lll) bromide, beads, —10 mesh, 99.99+%
LaBrs

MW: 378.64

[13536-79-3]

MP: 783 °C

BP: 2280 °C

5.06 g/mL at 25 °C

449822-2G 29
449822-10G 10g

¥11,300
¥39,300

Lutetium(lll) iodide, anhydrous, beads, -10 mesh, 99.9%
Luls

MW: 555.68

[13813-45-1]

MP: 1050 °C

BP: 1200 °C

5.6 g/mL at 25 °C

649872-1G 19
649872-5G 5g

¥15,200
¥60,000

Neodymium(ll) iodide, anhydrous, powder, 99.9+%
Ndl,

MW: 398.05 ( Available soon

[671393-36-0]

MP: 562 °C

652431-1G 19
652431-5G 59

¥11,900
¥47,300

Neodymium(lll) iodide, anhydrous, powder, 99.9%
Ndl,

MW: 524.95

[13813-24-6]

MP: 784 °C

659215-1G 19
659215-5G 5g

¥13,100
¥43,700

Inorganic Halides for Scintillation

Luke Grocholl, Ph.D.
Materials Science Team
Sigma-Aldrich Corporation
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Strontium fluoride, precipitated, 99.995%
SrF,

MW: 125.62

[7783-48-4]

MP: >1400 °C

BP: 2489 °C

4.24 g/mL at 25 °C

652466-25G 259
652466-100G 100 g

¥9,600
¥26,600

Thulium(ll) iodide, anhydrous, powder, 99.9+%
Tml,

MW: 422.74

[60864-26-8]

MP: 756 °C

653268-1G 1g
653268-5G 5g

¥20,500
¥68,400

Tungsten(VI) chloride, anhydrous, powder, 99.99+%
WClg

MW: 396.57

[13283-01-7]

MP: 275 °C

BP: 347 °C

3.52 g/mL at 25 °C

645168-5G 59
645168-25G 25¢

¥15,300
¥50,800

Yttrium trifluoroacetate, anhydrous, powder, 99.99+%

Y(COOCF
W 457 5

MW: 427.95

659886-25G 25¢9 ¥34,500

Zirconium(IV) chloride, anhydrous, powder, 99.99%
ZrCl,

MW: 233.03

[10026-11-6]

BP: 331 °C

2.8 g/mL at 25 °C

647640-5G 59
647640-25G 259

¥7,800
¥30,900
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Halides
Density List
Name Formula MW CAS MP BP at 25 °C Cat. No. Price
Barium fluoride, anhydrous, BaF, 175.34 [7787-32-8] 354 °C 2260 °C 4.89 g/mL 449660-10G ¥8,700
powder, 99.999% 449660-50G ¥31,400
Bismuth(lll) fluoride, 99.99+% BiF; 265.98 [7787-61-3] 649 °C 900 °C 8.3 g/mL 401528-5G ¥4,500
401528-25G ¥13,700
Calcium fluoride, anhydrous, CaF, 78.08 [7789-75-5] 1418 °C 2260 °C 3.18 g/mL 449717-5G ¥9,000
powder, 99.99% 449717-25G ¥34,500
Cerium(lll) fluoride, anhydrous, CeF; 197.12 [7758-88-5] 1430 °C 2327 °C 6.16 g/mL 229555-2G ¥7,900
powder, 99.99% 229555-10G ¥18,100
229555-50G ¥74,400
Cerium(lll) chloride, anhydrous beads, CeCly 246.48 [7790-86-5] 848 °C 1730 °C 4.00 g/mL 429406-5G ¥7,700
—10 mesh, 99.99+% 429406-25G ¥25,800
Cerium(lll) bromide, anhydrous, CeBry 379.85 [14457-87-5] 730-732°C 1705 °C 5.18 g/mL 563226-5G ¥10,200
beads, particle size =10 mesh, 99.99% 563226-25G ¥34,100
Cesium fluoride, 99.99% CsF 151.90 [13400-13-0] 682 °C 1231 °C 4.115g/mL  255718-10G ¥20,400
255718-50G ¥36,400
Cesium iodide, anhydrous, beads, Csl 259.81 [7789-17-5] 626 °C 1280 °C 4.51 g/mL 429384-1G ¥4,300
particle size =10 mesh, 99.999% 429384-10G ¥14,900
Europium(lll) fluoride, anhydrous, EuF, 208.96 [13765-25-8] 1276 °C 2500 °C 449806-1G ¥6,700
powder, 99.99% 449806-5G ¥25,400
Gadolinium(lll) bromide, anhydrous, GdBr; 396.98 [13818-75-2] 770 °C 4.6 g/mL 485020-2G ¥13,100
powder, 99.99% 485020-10G ¥43,500
Lanthanum(lll) fluoride, anhydrous, powder, LaF, 195.91 [13709-38-1] 1493 °C 2327 °C 5.936 g/mL  449857-5G ¥12,800
99.99% 449857-25G ¥39,400
449857-100G ¥109,000
Lanthanum(lll) chloride, anhydrous, LaCly 245.27 [10099-58-8] 860 °C 1812 °C 3.84 g/mL 449830-5G ¥8,000
beads, particle size =10 mesh, 99.99+% 449830-25G ¥23,000
Lanthanum(lll) bromide, anhydrous, beads, LaBr;, 378.64 [13536-79-3] 783 °C 2280 °C 5.06 g/mL 449822-2G ¥11,300
particle size =10 mesh, 99.99+% 449822-10G ¥39,300
Lanthanum(lll) iodide, anhydrous, Lal; 519.62 [13813-22-4] 772 °C 5.63 g/mL 413674-1G ¥11,300
beads, particle size =10 mesh, 99.9% 413674-5G ¥38,300
Lead(ll) iodide, beads, particle size Pbl, 461.01 [10107-63-0] 402 °C 2672 °C 6.16 g/mL 554359-5G ¥9,600
—10 mesh, 99.999% 554359-25G ¥31,900
Lutetium(lll) chloride, anhydrous, LuCly 281.33 [10099-66-8] 279 °C 905 °C 3.98 g/mL 450960-1G ¥10,000
powder, 99.99% 450960-5G ¥38,300
Lutetium(lll) bromide, anhydrous, LuBr, 414.68 [14456-53-2] 1025 °C 1440 °C 587133-1G ¥17,700
powder, 99.99% 587133-5G ¥74,600
Lutetium(lll) iodide, anhydrous, powder, Luly 555.68 [13813-45-1] 1050 °C 1200 °C 5.6 g/mL 460575-1G ¥19,900
99.9% 460575-5G ¥74,600
Mercury(ll) bromide, anhydrous, beads, HgBr, 360.41 [7789-47-1] 236 °C 318 °C 6.05 g/mL 449121-5G ¥10,100
particle size =10 mesh, 99.999% 449121-25G ¥38,300
Mercury(ll) iodide, anhydrous, beads, Hal, 454.40 [7774-29-0] 259 °C 322 °C 6.21 g/mL 449180-5G ¥7,700
particle size =10 mesh, 99.999% 449180-25G ¥26,700
Praseodymium(lll) chloride, anhydrous, PrCly 247.27 [10361-79-2] 786 °C 1710 °C 4.00 g/mL 451215-1G ¥8,100
beads, particle size =10 mesh, 99.99% 451215-5G ¥23,700
Praseodymium(lll) bromide, PrBr, 380.63 [13536-53-3] 693 °C 1547 °C 5.30 g/mL 439703-2G ¥17,100
anhydrous, powder, 99.99% 439703-10G ¥61,100
Sodium iodide, anhydrous, beads, Nal 149.89 [7681-82-5] 661 °C 1304 °C 3.67 g/mL 439681-5G ¥10,200
particle size =10 mesh, 99.999% 439681-25G ¥33,100
Thallium(l) bromide, anhydrous, beads, TIBr 284.28 [7789-40-4] >300 °C 815 °C 7.5 g/mL 336270-10G ¥6,100
particle size =10 mesh, 99.999% 336270-50G ¥23,100
Thallium(l) iodide, anhydrous, beads, Tl 331.27 [7790-30-9] 440 °C 824 °C 7.29 g/mL 458813-10G ¥8,700
particle size =10 mesh, 99.999% 458813-50G ¥65,100
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Superconductors

Luke Grocholl, Ph.D.

Materials Science Team

Sigma-Aldrich Corporation
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JI—TH 5= v I EYLa, Ba,CuO, & YBa,Cu,0,(Cat. No.
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E{A(HTS: High-temperature superconductors) EFEENE T, TDFH
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E Name Formula Mw CAS MP ;14 at 25 °C Cat. No. Price
g' Antimony(lll) oxide, 99.999% Sb,0, 291.52 [1309-64-4] 655 °C 1550 °C 202649-10G ¥8,200
(7, 202649-50G ¥27,200
Barium oxide, 99.99% BaO 153.34 [1304-28-5] 1973 °C 2000 °C 5.72 g/mL 554847-5G ¥5,800
554847-25G ¥18,200
Bismuth(lll) oxide, 99.999% Bi,05 465.96 [1304-76-3] 817 °C 1890 °C 8.0 g/mL 202827-10G ¥5,100
202827-50G ¥11,400
202827-250G ¥37,400
Calcium oxide, 99.995% Ca0 56.08 [1305-78-8] 2850 °C 3.3 g/mL 229539-5G ¥9,000
229539-50G ¥61,300
Cerium(lV) oxide, 99.995% Ce0, 172.12 [1306-38-3] 2400 °C 7.13 g/mL 202975-10G ¥11,500
202975-50G ¥39,400
Copper(ll) oxide, 99.9999% CuO 79.54 [1317-38-0] 1336 °C 6.31 g/mL 203130-5G ¥8,800
203130-25G ¥32,400
203130-100G ¥94,500
Europium(lll) oxide, 99.999% Eu,04 351.92 [1308-96-9] 2350 °C 7.42 g/mL 323543-1G ¥9,400
323543-5G ¥24,000
Gadolinium(lll) oxide, 99.99+% Gd,0, 362.50 [12064-62-9] 2330 °C 7.407 g/mL 203297-5G ¥7,900
at 20 °C 203297-25G ¥26,800
Gold(lll) oxide hydrate Au,0; - xH,0 44193 [1303-58-8] 150 °C (dec.) 334057-500MG ¥11,500
334057-2.5G ¥42,600
Indium(lll) oxide, 99.999% In,04 277.64 [1312-43-2] 1913 °C 7.18 g/mL 203424-5G ¥7,100
203424-25G ¥26,000
Lanthanum(lll) oxide, 99.999% La,0, 325.82 [1312-81-8] 2305 °C 4200 °C 6.51 g/mL 203556-20G ¥8,400
203556-100G ¥23,500
203556-500G ¥89,700
Mercury(ll) oxide, 99.999% HgO 216.59 [271908-53-2] 500 °C (dec.) 11.14 g/mL 203793-2G ¥6,200
203793-10G ¥20,200
Neodymium(lll) oxide, 99.99% Nd,O, 336.48 [1313-97-9] 2320 °C 7.24 g/mL 203858-10G ¥8,000
at 20 °C 203858-50G ¥30,600
Strontium oxide, 99.9% SrO 103.62 [1314-11-0] 2530 °C 3000 °C 4.7 g/mL 415138-10G ¥7,300
415138-50G ¥23,800
Thallium(lll) oxide, 99.99% 71,04 456.74 [1314-32-5] 717 °C 875 °C 10.2 g/mL 204617-10G ¥6,900
204617-50G ¥24,500
Thulium(lll) oxide, 99.99% Tm,04 385.87 [12036-44-1] 2425 °C 8.6 g/mL 204676-1G ¥10,200
c 204676-5G ¥41,200
T
Q Tin(IV) oxide, 99.995+% Sno, 150.69 [18282-10-5] 1630 °C 1900 °C 6.95 g/mL 204714-5G ¥10,700
© 204714-25G ¥38,900
E Ytterbium(lll) oxide, 99.99% Yb,0; 394.08 [1314-37-0] 2435 °C 19.7 g/mL 204889-2G ¥2,900
° 204889-10G ¥10,800
° Yttrium(lll) oxide, 99.99% Y,05 225.81 [13714-36-9] 2690 °C 4300 °C 5.01 g/mL 205168-10G ¥2,300
° < 205168-50G ¥5,500
: v 205168-250G ¥19,500
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Carbonates

Barium carbonate, 99.999%

Cuprates

Bismuth lead strontium calcium copper oxide, fine powder

BaCO; Bis 6PDo.4ST1 6Ca5,0C U, 504 5.
MW: 197.35 [116739-98-1]
[513-77-9] 378720-10G 10g ¥22,500
202711-5G 59 ¥4,500 378720-50G 50 g ¥96,700
202711-25G 259 ¥14,600
202711-100G 100 g ¥41,800 Bismuth strontium calcium copper oxide, powder,
particle size 5 pym
Bismuth(lll) carbonate basic Bi,Sr,CaCu,04,y, X = 0.15-0.20
(Bi0),CO,4 [174901-61-0]
MW: 509.97 6.4 g/mL 25 °C
[5892-10-4] 365106-10G 10g ¥19,100
6.86 g/mL 25 °C 365106-50G 50 g ¥76,000
278947-5G 59 ¥5,100
278947-100G 100 g ¥6,500 Yttrium barium copper oxide, powder, particle size 2 ym, 99.9%
278947-500G 500 g ¥14,900 YBa,Cu,0,, x ~6.7
Calcium carbonate, 99.995+% [107539-20-8]
CaCo, 357464-10G 109 ¥16,200
MW: 100.09 ) _ _
[471-34-1] Yttrium barium copper oxide carbonate, 99.9%
2.93 g/mL 25 °C (Y305)05(BaC05),(Cu0)s
202932-5G 59 ¥6,600 335878-5G 59 ¥6,700
202932-25G 2549 ¥24,700 i
202932-100G 100 g ¥65,400 Nitrates
Lead(ll) carbonate, 99.99+% Barium nitrate, 99.999%
PbCO, Ba(NO,),
MW: 267.2 MW: 261.35
[598-63-0] [10022-31-8]
335169-25G 25¢ v21,200 ~ MP:592°C (dec)
202754-25G 25¢ ¥8,500
Strontium carbonate, 99.995% 202754-100G 100 g ¥23,800
SrCOo, _
MW: 147.63 Lead(ll) nitrate, 99.999%
[1633-05-2] Pb(NO,),
3.7 g/mL 25 °C MW: 333.12
204455-5G 59 ¥4,300 m_oigg fg?g dec)
204455-25G 25¢9 ¥16,500 ) .
204455-100G 100 g ¥61,100 203580-10G6 109 ¥8,100
203580-50G 50 g ¥18,500
Thallium(l) carbonate, 99.99+%
T,CO, Strontium nitrate, 99.995%
MW: 468.75 Sr(NO5),
[6533-73-9] MW: 211.63
MP: 260-270 °C (dec.) [70042-76-9]
7.11 g/mL 25°C MP: 570 °C
255769-10G 10 g ¥6,600 204498-10G6 1049 ¥12,900
255769-50G 50 g ¥22,200 204498-50G6 509 ¥51,100
Thallium(l) nitrate, 99.999%
TINO,
MW: 266.38
[10102-45-1]
MP: 206 °C
204609-10G 109 ¥6,100
204609-25G 25¢ ¥10,900
204609-125G 125¢ ¥48,600
1 NILOEEE Ao —IL7 v TD TS
| ~ = S .
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Piezoelectric Crystals

Dr. Kevin T. Zawilski

BAE Systems, Advanced Systems
and Technology

Merrimack, NH

PMN-PT research performed at Stanford
University, Laboratory for Advanced
Materials, Stanford, CA

Growth of Lead Magnesium Niobate-Lead Titanate
Single Crystals
EEMRHE. AL AICINA CEBEZEH T HE. HDLIE
W, BEICIDATERZZEZDMBEZR >CVE T, mtaedE
BHMBICE VIF—FU— BERRGES. E—>3>3Vb
O—S1E BLVAEDDDET T, SI4sEEBM D REER(C
ESUEDIF1997F T, US T Y —BUsasf B BiEaICCIERIC
BN EER Iitb\latb&)"cﬁu;a:_*ﬂi Ui ZA TBREAN TR
- F VB (1-x)PbMg,sNb,,505- (X) PbTIOL(PMN-PT) 7R & D
aafi<oo1>75|‘]‘c AET D, BRBMAESHREUK:,)F>90%. =
ﬁ‘ZTﬁEHO@“&# LANUIES1.5% C UTc, ZNRRIICERBEN
BB 35 D C L EB MM RIEPLZr ., Ti,0,(PZT) ES =W U T, k33(&
70%~75%. ERRIREIFOTHLANIUIF0.1% T LTz,

PMN-PTIZ Figure 1DRDEROT AN MERBEZRD. &R

Tl HER. ERCIETIBEDEEFERLL

VHE SHERIC. BETCETIEEDEE
@ [CIFEARBRICERLET, PMN-PTG)E

BRFIEE. xD%0.32-0.35D&EFEDIBE

# HIBED LI AR = ARRD b_l—.EﬁElEl
RICEDDEILT+ bOEY J1BIEF(MPB:

Morphotropic phase boundary)fHhf Ca&ElC
EOFT,

Flux Growth (75 v U AEER)

PMN-PTH#EERIF. 75w AFfli7Z2{E > CPark Shrout B )b TIE R
L. ZNLEE. D REB RS DEITHEERUIZ . PMN-PTESR
DTS vIAMEIFEE. PbOEz(EPb0O/B,0,DT 5w I ADHT

BRI D DEEYZ A UTITWVE T, 7S5V IRZED>LDHBPY
& PMN-PTHERD BARENITREED. RUIBHEF T, DU

TERER(ICKD. BIEDAESH~EmmDERNAESNET,

Bridgman Growth (7'U v YT VER)

TUwIRVEF. 7Ty IRMICENTEZERT ) A AT
BLINBAREL CREETNICEROBERICIERBICEL TULE
9. TUwWINETIE. PMN-PTEREE)LVYIRTREERL. FAIC
SBENESZE->TILYRZBRIE S ET—AERESEE
9. RYICELL. BEEfES NIcBEERIFEEDEVILYRD

Figure 1. PMN-PT(D
NOTZAAA MEE

HERUF T, PMN-PTOREAIE1285°C~1320°CTH
Bdlcd. FBEROBRICIFESEFEAEEIVY RO
WETY S,

BHOWRENCOHEMZEFB L. KELTED
HDRVWRBEDPMN-PTIEREZEM UE LI,
Figure 21, HEIET U wIN VA TER U
ER1.8cmDER T . COFEMiZEFIRE L TELS
BOBRDMTONTVEIH. BEREAVDHER

Fi%’;ﬁggr CESDERED. ERMICKEDDIERD RIE
W ECH

5 LT R Létl_eaﬁlit%ﬁhmugtlgﬁéhm KETSR
PMN-PTIESR(E BB D CTVETS

%=1.8cm)

Zone Leveling (V—2 LUV Y)
PMMW@?UwvvymﬁcautﬁﬁﬁEBﬂézt@$<
AENTVEITH. TNFEBRERCDEBEEF. Z A TBIA<YT
XIT - FYUEBIMDEFHUZITR) @iﬂﬁ%ﬂ’]ﬁlihd:é%@‘c
A A WIANS DIES 7 i = S D11 = = i ot O f DL R S
DR 7ZEE—(C T DIeDITEDNTVEBDTI A, PMN-PTTE
SNDHEBDESDEZRE L THINE T EE UTRESNFL
fco TUYIRVERDEK D ICHREHZANTDTIFEL, Y
—VURUVIETE,. JROED [V—2@EE)] 2I37E3 L
FI., HYDBRIEEOD—E =GR s U CEERDmD Difs
TAMBEZIBXED UTWVWEF T, IO UT. LEERN Y —
T. UL ARELTHAGFESNcBEERZEZHNESEDCENT
ETEFTN,

PMN-PTEEZER T/ \A AAIFICEET DI, BEMICH L
VEEED VK DDERINTWVET . EREDIIEZBEEIREL
HEFRBRICAT—)L7 v T EY. EFEIR NIZ DA%
BETITHRR. BMFESR)VYRIE. FIROMERIETIFIE

UMERTEFREA) PMN-PTOYER. {EZMFEEICDNTIE
FLEMBELTIN. COHREMFIEBICERRLS., £OZLLD

ARICHNATES IR ZMH TNET,
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FRICTER SN, INZRENEROERFERR) E U RERERN
Density List
Name Formula MW CAS MP BP at 25 °C Cat. No. Price
Boric anhydride, 99.999% B,0; 69.62 [1303-86-2] 450 °C 2065 °C 2.46 g/mL 202851-5G ¥5,600
202851-25G ¥15,700
Lead(ll) oxide, 99.999% PbO 223.19 [1317-36-8] 886 °C 9.35 g/mL 203610-10G ¥5,100
203610-50G ¥16,400
Lead(ll) titanate, 99+% PbTiO, 303.09 [12060-00-3] 7.52 g/mL 215805-250G ¥7,600
Magnesium oxide, 99.999% MgO 40.31 [1309-48-4] 2852 °C 3600 °C 3.60 g/mL 529699-10G ¥12,500
529699-50G ¥49,500
Niobium(V) oxide, 99.99% Nb,O¢ 265.81 [1313-96-8] 1460 °C 4.47 g/mL 203920-10G ¥4,600
203920-50G ¥13,900
Titanium(lV) oxide, rutile, 99.999% TiO, 79.87 [1317-80-2] 1800 °C 4.17 g/mL 204730-5G ¥9,200
204730-25G ¥29,600

FUOZAIVYIR—b Tel:03-5796-7330 Tel:03-5796-7335 E-mail:sialjpts@sial.com



Solid-State Metathesis Materials Synthesis

Dr. Richard G. Blair
Materials and Device Technologies Division,
Jet Propulsion Laboratory Pasadena, CA

Prof. Richard B. Kaner

Department of Chemistry & Biochemistry
and California NanoSystems Institute,
University of California, Los Angeles, CA

TERDFETIFUIRURRIED R TH oI EEYWESH T DIt
[Z. BE20ER. BEEXY 73 A (SSM: Solid-state metathesis) &I (S
N&FFEDBEFEINTCER U, ZIVAVRBEIEZILAUL
WEBEEINRETDHIEEYE. TB/\OT /LY BAWNT. Bty
ORRAEYRE LA TILILIEYR. EBAETe, U e,
e 7 FEF AR AN TAEY . IRO{E e,
PSS AR EEGRTDENTEERT, Ffe, F/Fa—T5 F/
ERSY. SREB PR ED T/ EE Rz D B TEE T,
CNHSDRINIE. BRDEE LD STe MBI DI DFFTCIFFET I,
BISRAYEITER/\OT ALY TIH. BIEYMDEIUKRDICEDS T
EMTEFT, leERUE MgSIN,IE, Si0,EMg:N,ZRIGS B TER
TEBDEERLIFHEERUTCWVE T, BIEYIE. )\ ROFU77)C
FA NOTAP DRIRAEMEE U CBFERAT I EICHIILT
W&,

BERXY TV ARINCF. TEUCBIERYDERD R IEED
TWET, lc&A(F. Scheme 1DKDIC, Gal,ELiNZE/R RS ET
GaNZ{ED &L AH,,, [F-515kIETEDE T,

Scheme 1. 2t AU D LDBEEA T Y AR
Gal, + Li;N —— GaN + 3Lil

CHUFE. Ga+0.5N,—~GaN(AH=-110k)EWVVD RIGITEE. 4ZL ED
T#9)LE—TTY,

SSMEZRE. TU—LA. 1B BT« AV b R—=)L=)b. &

G A OORCHIATEACENTERT ., RIWREICELDT

ERTDENRESND T EDDDFT*, EkICRINREZ TR
IBHTET, BHEINDERYDRBRFDOARESSZHIEHT D&

WTEFT’, FRFZAVCORIGEEZE<IDHET. F/
AT —)LDMEK P EREBMEEED ZENTEET,

HARLSSMRILCld. BRNET A4 2/ D7 IVAUERE
FlelF7 VAV TREREEYZ. B/ \OT /YT
ALY ERNSBE T, RINEEE. \OT Y. 7ILHUsE
BFREET7ILHULBEEOERITE . BIREl BOERICK
DEDDXT ., BERLEDIF. CORILDREAE. 7ILAUERE
P7ILVAULEENOT AEPDERIC L DMHENDREETH
BEWVNSTETT,

PILAUER/\DOTAYEFER. 7ILAVULIREN\OT eI
HEARRIGEADMEWVND T, 7)VAU T EREZRLEAN, —I(C
RIWEEFESIEDET . RIWEEDLRIFER. ERSNDIE

DHRICKDTREDET . PIVHULREDORMREFBRIFED

BLeth. RINEED EREE<EDET,

FEATD/\OF VORFENELHENREDIFE, —MRIITKIG
;mrEFlaHEKHD?i@“O COMHBEZER CALEF EEYDERIC
BIUTBHDENTEFTY, lcEARF, GaNZEFDIC(F. Lil(AH=-
270.4kJ/moI FILICI AH=-408.5)& W\ D RILEADIEWIC KD, GaCl,k
DHGa,ZLNERILSEDFHEERLEDTT ", FlC., L<DH
DOMBRDERICIFERDADBFI T Ca;N,&EDRINTAINZIE

BITF. AlLKDBAICLDIHFER ULWVERREEDETT

RIWEEZ I DDICHRNEH DI—DDHEIF. mIRBIZED
CETTY, BIERYDIBZDDDIRE., NEMEERINEGYC
AT NUERNDTY . EEMDBEF. ERREIFEHRD
EREZOEAYNH,AFZIFILNHEE)EINZ DT ET. BRD
—BEEDhFT", INSDILEYIFRIRIF D& ZRICTIES
T, RINCERZHIET D EHTEFT,

RIWEEZ NI DREDFEERF. BMBLZHIHTSHI LTI, C
DHEZANNE. EREEDRZERIHT S EEL. TORIL
ENRNICRT =)V v T ITHTENTEET, RRIT DI
[F. RERZRFICAET S HdLE. BIEkEYEZD >

<ODERMBEHRISHMUT, ERSNBDHASZHE T NUSIND
TYo FDERORIGHEETNDHEIF. HFAEMEVZIEEISES
. INSORIVESECHRIRLED,

B#&IC, EEAXATEYAGCSMENIE. ERODIFETIFEMRDEL
DO RIEER T DTCHDEMEFFEE LT, BEAWFOHE(C
FEERUCEDTI,
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Alkali and Alkaline-Earth Salts
Ammonium chloride, 99.998%

Magnesium silicide, 99+%, particle size -20 mesh

NH,CI Mg,Si
MW: 53.49 MW: 76.71
[12125-02-9] [22831-39-6]
MP: 340 °C (subl.) 343196-25G 25¢ ¥7,200
254134-5G 59 ¥3,000
254134-25G 25g ¥6,600 Sodium azide, 99.99+%
254134-100G 100 g ¥21,700 NaN,
MW: 65.01
Calcium nitride, particle size -200 mesh, 95% [26628-22-8]
|€/|va21 . 438456-5G 5g ¥2,800
: : 438456-25G 25 ¥8,700
[12013-82-0) g
MP: 1195 °C . Sodium peroxide, reagent grade, 97%, granular,
2.63 g/mL 25 °C particle size 140 mesh
415103-25G 259 ¥7,100 Na,O,
415103-100G 100 g ¥20,000 MW: 77.98
[1313-60-6]
Lithium amide, powder, 95% MP: 460 °C (dec.)
LiNH, 2.805 g/mL 25 °C
Pg%zzé-;g] 223417-100G 100 g ¥6,700
hedl 223417-500G 500 ¥20,400
1.178 g/mL 25 °C g
213217-5G 59 ¥4,400 Sodium sulfide
213217-100G 100 g ¥8,100 Na,S
213217-500G 500 g ¥28,800 MW: 78.04
o o [1313-82-2]
Lithium nitride, particle size —-80 mesh MP: 950 °C
LisN 1.86 g/mL 25 °C
[\%\;.324;;23] 407410-10G 1049 ¥11,000
MP: 813 °C 407410-50G 509 ¥36,300
1.3 g/mL 25 °C
399558-5G 59 ¥4,800
399558-25G 25¢ ¥17,100
Halides
Density List
Name Formula Mw CAS MP :14 at 25 °C Cat. No. Price
Aluminum chloride, 99.99% AlCl, 133.34 [7446-70-0] 190 °C 2.48 g/mL 449598-5G ¥8,200
449598-25G ¥21,900
Copper(ll) fluoride, hydrate, CuF, - xH,0 101.54 785 °C 1676 °C 2.93 g/mL 401536-5G ¥8,500
99.999% 401536-25G ¥28,600
Gallium(lll) chloride, beads, GaCly 176.08 [13450-90-3] 78 °C 201 °C 2.47 g/mL 427128-5G ¥7,400
—-10 mesh, 99.999+% 427128-25G ¥17,800
427128-100G ¥50,600
Gallium(llly iodide, 99.999% Gals 450.43 [13450-91-4] 345 °C 4.15 g/mlL 429341-1G ¥5,800
(subl.) 429341-5G ¥19,700
Hafnium(lV) chloride, 98% HfCl, 320.3 [13499-05-3] 432 °C 258202-10G ¥5,000
258202-50G ¥15,600
Molybdenum(V) chloride, 95% MoCls 273.21 [10241-05-1] 194 °C 268 °C 2.928 g/mL 208353-25G ¥6,300
208353-100G ¥17,500
Niobium(V) chloride, 99.999% NbCls 270.17 [10026-12-7] 204.7 °C 254 °C 2.75 g/mL 510696-5G ¥9,900
510696-25G ¥39,900
Ammonium chloride, 99.998% NH,CI 53.49 [12125-02-9] 340 °C 254134-5G ¥3,000
(subl.) 254134-25G ¥6,600
254134-100G ¥21,700
Tantalum(V) chloride, 99.999% TaCls 358.21 [7721-01-9] 210 °C 233 °C 3.68 g/mL 510688-5G ¥9,700
510688-25G ¥32,200
Tungsten(VI) chloride, 99.9+% WClg 396.57 [13283-01-7] 275 °C 347 °C 3.52 g/mL 241911-10G ¥12,500
241911-100G ¥53,000
Zirconium(IV) chloride, 99.9+% ZrCl, 233.03 [10026-11-6] 331 °C 2.8 g/mL 357405-10G ¥3,000
357405-100G ¥16,500

FUOZAILYIR—b Tel:03-5796-7330 Tel:03-5796-7335 E-mail:sialjpts@sial.com



Solvothermal Synthesis of Nanoparticles

Prof. Bonnie Gersten
Queens College of the City University
of New York

VLIRS —XIVERIE. B, F8HK. 5
SO RUN—TEEDRL MBI Z1EDE
BED—DTY, CDHETIF. GRLHD
BISRAMEDHEBERZRET DL D
~SREEDEAGES. 1atm~10,000atm) R
E(GEE100°C~1000°C)DHETHAEZFED
MENSHDFET, KZBEEUTEDBEIFHIC KGR ] S
N, BKEH T TOERISERKDBIERFEEQGR4 QM T TITL
FI VIUIRT—TILERIE. BE. /VULIMmEK, BiE&E. 7/ ERE
ERRATTEIRZEDDICERTEFR I, BlC. EFHTINDERDE
AE(EK(3D). #E(2D). KIIFHR(1D)) (&, FBIRDBEI, BFEDEE. &
IERELETHIETEER T, CDFEF. MDERETIFEECIE
EDTENTEFWVFEMRZEED, BNENLTTEIRES LUHER
TIREZEDDIEATEF T, COFEBDOYVILIRT—TILER
[CEEE T DNEDARH(B LZT8E)) DT/ fE&RICERZD CIcHDT
UfeDT. CCTIFF/FERVILINT— )V ERDE R R ZED
[FreWEBWVET,

F/RERIF. FOL =1 FHIC K> TEDEED TWVE T, —
DDFIELT, VIR —VIVERICROTERINICEF RV H
(QDs)DERBEZE(F D ENTEFRT, KASRK TESNIEIRIES
R=DA. CdSDF/RFhHY KOBE AT T/LICASICHRTE
iR UTcaRIRIN - AT NUZEFF D E% Luis Brus2hVER)
[CREFXUFUIC, FBRDBIREFR—7FBLODNSWVRF(F, B—
[FFICR BB TRILF— A ZRUE T, N RRDIRIL
FREEFDIVULIMBIEFELD, / RT—)LDERDIEE
[FERDOERICKOCEFOIRIVF—REBDZELLE T, DI
WEFOMEE. TALRF] FEEFEFRY MEMENE T, R
DFAXFIC KD E VIR —TIVEREMD VIR SV ERDH
EARMEORNRZERIET D LT SPARIREFEMDUEDTH D
CENMF>EDLTVET, QDsDERICIFEE. BIRUCBRISE
132517 DFEEE. EREONREZHIHETDICHICEF Y hE
RATCLZTEL T DFREEURIDNET Y, fIAIEX. CdSedDQDsl.
CdO7Z MNUA D FIVINRA T 4> 7 F2 R(TOPO: Trioctylphosphine
oxide)& NUZA U F)UIR A T+ 2/(TOP: Trioctyl phosphine) [SAHD LT
fEDE T, INBlF. BAREEFvvEVIROmADRE| ZRIZU
FT ARZ300°CETMEL. ZD. NITFIUIRAT42/(TBP:
Tributylphosphine) AR B e LU ZRMNULE T, 9D ERMIF
RO, F/EEPERLET

BEint. VIR —TIURINCTIERTEDETF N MIRZ R
FI-VIRIEEYMD—HITI . ATl BFBETE N KFNY %=
50°CIC 270/ —IUICBD LE T, St TIDBERZEF0°CIC
AEIU. NaOHZ R MU CZnOZ B S B E T, /AR Z65°CE TM
AL CZnoZ—ERERES Bick. MEZIEDDIcHICFrvE
VORI -RTHAVFA—)V)EBBRICINA F I, COEKRDZNOF
/f&E&(Figure 1), EFRZRIRNANST U (Figure 2)%27R
ULET,

BFRNY NI VLIRS —TIVAICKDRE. RE. RIGKEZ HH
FHIET, IR T RISy MR ULFRIEEVWD N DT
BN TEFRT?, Ffe. HAEMENSEE)DILEYZ. BIDT /&8
(CASTEE)ZRICUT. ZDREDZBILDICEMTDIENTER
9% TORIF VAN RDEICREZRHE TS ET, KOKER
RFZRREEDB(IER VRS CEBHTER T, BEF v
INRTDRICIE AESERZFIH T I ETRELLE IO Vb
RY—XILERIFDHIEHDIR EIED M T,

I-VIBRAFHTEER D &0 N-VIR(EG#IF VIR T —X LA TOIFR
HREETY I/ A XDINSbZER T DIDDITEICF, ITFL

Zn0 nanoparticles (nanorods) [—— Abs
T T T T T T T

348 nm (3.57 eV)

\

AE=190 meV

ZnO bulk bandgap=

/ 3.38 eV (367.5nm)

Absorption

artifact (chage of gratings)
—

-0.5 1 1 1 1 L 1 L
200 250 300 350 400 450 500 550 600

Wavelength (nm)

Figure 1. HIRZnODTEMEBHMIREE
Figure 2. 2F v FIRZRIEIRZNODIRINZARS <L

>3 7 =Z>/(DETA: Diethylenediamine)z &%~ L TEL), 200°CT
NaBH,ZBW\TInCLESCLEETTS 5ENDNFE T, CDHE
(&, NERIEHIR T DREL TV DI EF Ry MIRZERUE
BATUIC. UD U, SRIEDIAR TIE. U (InP). Z2(E4(GaN).
BRUEIEY(GaAs) DIN-VIEHEEAERTIFETFT Ny MIEHTRI &
PO oTWED,

EBNFHETFRYMEAZRICENTEXTIH. EEOMIRCT
M—THR(FFEEEDDDLID BT o> &NV es., GRIDIERE(C
#HUWBDELOTVED, UL, BT/ HFOERIFT/EE
PTIA ZADAEDEHICIRIEFESNTVTC, EBREINTLDH
BODORES, . G, ARICLDERDFE D, A F. BaBE
WRECIE T A R7ZZ{EDIZEDIT. Fe,0,(8nm)EFegPt,(4nm)ENV DK
EEDF K BIED2DDW MR T IR TTECEAT B TRBIET
OO0 MERZEERTDEWVD, FTLWL T/ T gl 1 DB
EhThNFELUR", H—F/Fe,0 AT, 265 CICT. ZILI—)b.
FUAVEE. FUAIWTFZVDEE N TITZILI—F)LESKNT
TFILF BN — D SERUE T, —F/Fe Pt fF(E. 1.2-
FUTFHVIFA—)TCAEF EFIVF N —hEETL. AV
BEFUAITFZVDRER ZRAWNTHR I DIVRZ )V E DR T
BHTETEHRLTVLET,

FEBI/NFPEFRY MDRITETA TOBMERFICDNTIE, I
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Reagents

Antimony(lll) chloride, 99.99+%

SbCl;

MW: 228.12

[10025-91-9]

MP: 73.4 °C

BP: 223 °C

3.14 g/mL at 25 °C

337374-10G 109
337374-100G 100 g

¥7,100
¥43,200

Arsenic(lll) chloride, 99.99%
AsCly

MW: 181.28

[7784-34-1]

MP: =16 °C

BP: 130.2 °C

2.15 g/mL at 25 °C

200077-25G 25¢
200077-50G 509

¥4,600
¥8,300

Cadmium oxide, 99.99+%

Cdo

MW: 128.41

[1306-19-0]

MP: ~1500 °C

BP: 1559 °C

8.15 g/mL at 25 °C

202894-5G 59
202894-25G 25¢

¥3,300
¥5,200

Gallium(lll) chloride, anhydrous, beads, —10 mesh, 99.99%
GaCls

MW: 176.08

[713450-90-3]

MP: 78 °C

BP: 201 °C

2.47 g/mL at 25 °C

450898-5G 59
450898-25G 25¢
450898-50G 509

¥6,400
¥16,600
¥26,900

Gallium(lll) chloride, anhydrous, beads, -10 mesh, 99.999+%
GaCls

MW: 176.08

[13450-90-3]

MP: 78 °C

BP: 201 °C

2.47 g/mL at 25 °C

427128-5G 59
427128-25G 259
427128-100G 100 g

¥7,400
¥17,800
¥50,600

9)  Manna, L. et al. .. Am. Chem. Soc. 2002, 124, 7136.

10) Gersten, B. et al. Mater. Res. Soc. Symp. Proc. 2005, 848, FF3.34.1.
11) Zeng, H. et al. Nature 2002, 420, 395.

12) Chen, S.; Kimura, K. Langmuir 1999, 15, 1075.

Hydrogen tetrachloroaurate(lll) trihydrate, 99.9+%,
Engelhard code S3300

HAuCI, - 3H,0

MW: 393.83

[16961-25-4]

520918-1G
520918-5G
520918-25G

19
59
259

¥11,900
¥42.300
¥148,000

Indium(lll) acetylacetonate, 99.99+%

In(CsH;0,);

MW: 412.15

[714405-45-9]

MP: 187-189 °C

13300-1G 19
13300-5G 59

¥4,100
¥13,300

Indium(lll) chloride, 99.999%

InCly

MW: 221.18

[10025-82-8]

MP: 583 °C

3.46 g/mL at 25 °C

203440-1G 1g
203440-10G 1049
203440-50G 50 g

¥4,500
¥17,300
¥57,900

Iron(lll) acetylacetonate, 99.9+%

Fe(CsH,0,)5

MW: 353.18

[14024-18-1]

MP: 180-182 °C (dec.)

5.24 g/mL at 25 °C

517003-10G 1049
517003-50G 50 g

¥4,000
¥13,200

Platinum(ll) acetylacetonate, 99.99%

PH(CsH,0,),

MW: 393.31

[15170-57-7]

MP: 249-252 °C

523038-1G 1g ¥46,200
Selenium, powder, —~100 mesh, 99.99%

Se

MW: 78.96

[7782-49-2]

MP: 217 °C

BP: 684.9 °C

4.81 g/mL at 25 °C

229865-5G 59

229865-20G 209
229865-100G 100 g

¥4,200
¥10,500
¥40,800
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Sodium borohydride, 99%

NaBH, CH5(CH,),,NH
MW: 37.83 MW: 269.52
[16940-66-2] [124-30-1]
MP: >300 °C (dec.) MP: 50-52 °C
213462-25G 259 ¥2,300  BP:232°C(32 mm Hg)
213462-100G 100 g ¥7,000 305391-25G 259 ¥4,000

305391-100G 100 g ¥11,600
Sulfur, 99.998%
S Oleylamine, tech., 70%
MW: 37.8 CH5(CH,),CH=CH(CH,),CH,NH,
[7704-34-9] MW: 267.5
MP: 117-120 °C [172-90-3]
BP: 444.7 °C BP: 348-350 °C
2.07 g/mL at 25 °C 0.813 g/mL at 25 °C
213292-10G 10 g ¥3,300 07805-5G 59 ¥1,400 own
213292-50G 50 g ¥8,100 07805-100G 100 g ¥1,600 = O/
213292-250G 250 g ¥30,200 07805-500G 500 g ¥5,000 g i’
Zinc acetate dihydrate, 99.999% Trioctylphosphine oxide, ReagentPlus®, 99% g'g
Zn(CH5C00), - 2H,0 [CH4(CH,),1;0P s 0
MW: 219.5 MW: 386.65 v 3
[5970-45-6] [78-50-2] =+ 9
379786-5G 59 ¥6,800  MP:50-52°C A
379786-25G 259 ¥27,400  BP:201-202°C 2mm Hg) 8 <

223301-5G 59 ¥2,900 3
Solvents 223301-25G 25g ¥6,300 =
1-Dodecanethiol, 98+% 223301-100G 100 g ¥23,100 o
CH5(CH,);SH Trioctylphosphine, tech., 90% s
MW: 202.4
(112-55-0] [CH5(CH,);15P

MW: 370.65
BP: 266-283 °C
0.845 g/mL at 25 °C [4731-55-7]

: BP: 284-291 °C (50mm Hg)
471364-100ML 100 mL ¥3,500 0.831 g/mL at 25 °C
1304 SIOML P00mb . YeS00  117854-25ML 25 mL ¥4,600
: 117854-100ML 100 mL ¥11,900

Mercaptosuccinic acid, 97% 117854-500ML 500 mL ¥42,500
HOOCCH(SH)CH,COOH
MW: 150.15
[70-49-5]
MP: 155-157 °C
M6182-5G 59 ¥1,100
M6182-25G 259 ¥1,800
M6182-100G 100 g ¥4,000
M6182-500G 500 g ¥14,600

Octadecylamine, 97%

Visit www.sigma-aldrich.co.jp/aldrich/MS/
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Intermetallic Compounds of Antimony and Bismuth

Prof. Arthur Mar BREEE(LEY
Department of Chemistry TNETELD_TRSEBREAMICOVTHMICEESNTE

University of Alberta, Edmonton, AB EUIH AR UTEL K SHRBIBNET, 2r-sbD=TTRIC

Canada . IFIERICZ <DILAWIDBO. Zr,Sb. Zr,Sb. ZrSbs. Zr, by, ZrSh7%
EEBEILEYIE. —EDLZEEMRLICK EDBDOET, i, JLIFT7—IBRICHITI T U I%ZT
D?%E@fﬁ&_ﬁﬂ“fdtﬁ%?@% Eﬁﬂi BHZET HUWERARZSh,ZFHB UE U, CNUE FRUNEES,
DARFEEEBITRNEDDEEAEZD (1000~1150° CYCDFHFIELE T 2r,Sb,DIEIEFW,SLELE FER (T

& ZOMRERFRAIERICHEDFRYT, I
108, B4lE7FEVEBREEYIC
DV ZUGEEF ERYRDEREBBEELEYIC DOV TDEZH

¥BLILTWVE I (Figure 2),
ZrSb,D [RZT] 205 DE
D [ASARA] B Zr-zr&

£

BYZEERTEDOREMN G D, Nb,Pd, SiSbIF EDIITRIEEY T

@ prgadind ZLRICHFET &SRR
I B SRR BT ENTEE T,

" BFoCTWLWET, EERRNC &I,
Mg B La,;GagShy, 3. 2.5K U R CHBEE
LB ZERUE I BEEEaYIC

HEICOVTREUCEE UL, §4B7 Y FE/ LA, fIRE Zr-SbRIDB A E(ER T
e IfFe;\CoSbuﬂ(,.\ B, Euml\/l_rﬁb“(@?fﬁﬂm?ﬁf;)\ Ce;l—‘jt;SbA(ii;jl)lJ OHEEDEINTVET,
-g .5 :Z‘/_)\7\3c‘:@%ﬁﬂ’\]ﬁ’l&lgéﬁiﬂi%f@b\ﬂ\ EECRMEORIENE WSLEEE G S BELEY
£ 2 BRICIELTEE LR, TELBENBEERHD
22 I | et B D
£ FTIETHRRE). dTOv o Zp T Oy IDEEM). ShElE SEPUFEAAYEL 2
8 - Bi(Pn=F = 4"V)h' 5B =M% FRe-M-PnlC (&, FE(CEIBE vzﬂqut@jEﬁU%\i%bt
v WEBHIDBIBLK DDED, ZNSDREREE CLIBEO T =] b YT, WS T I
= 2 BT AP CET . La,Ga,Sh,(Figure 1)ClE. Gad _ _ e DR BE T éﬁjw
g 5 U OEZORIESDDRETF CTRbOURY HMFETEICy  Figure 2 WiShEZnSADRRIRE T o
3% E oL, ZOhIlah =T DGt
~ . )= BTETHELDIATDIE
<
0

Inite

L
- T
- & & @ @

j £ LR I3, SEFHEARTHDOURY
LA T OREGe, b, 3EFS References
S DBIJRY EHDLaGaBi, Hidp D 1) Mar, A. et al. Coord. Chem. Rev. 2002, 233-234c, 207.

Mar, A. et al. Chem. Mater. 2001, 13, 1778.
EE FETHEETFOETFEBER Mar, A. et al. Inorg. Chem. 2001, 40, 952.
SERTOIBFOHYTUVIICED, BRHFHAULIEHSN Mar, A. et al. Inorg. Chem. 2003, 42, 1549.

(
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@)
7, LR E BUTHFIE—EDRECSh (LAY THRATNE E-”; Mar, A. et al. Chem. Mater. 1398, 10, 3630.
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)
(

Figure 1. La,;Ga,Sh, DfEEIEIE

55, TNSDIEAYIE—RIC. 7— I BRESIIFBR1000° CF Deakin, L. et al. Chem. Mater 2001, 13, 1778,

N R N . — \ o e [ — 7 Garcia, E.; Corbett, J. D. J. Solid State Chem. 1988, 73, 440.
E‘E-é)zi)b"Jg?E@@C?;@&Bbb C ERTHRMDEEENICR 8 Tkachuk, A. V.; Mar, A. Inorg. Chem. 2004, 43, 4400.
e Leccta ° 9)  Tkachuk, A. V.; Mar, A. J. Solid State Chem. 2004, 177, 4136.
10) Mar, A. et. al. Inorg. Chem. 2001, 40, 5199.
Antimony, shot, 1-2mm, 99.999% Gallium, 99.9995%
Sb Ga
MW: 121.75 MW: 69.72
[7440-36-0] [7440-55-3]
MP: 630 °C MP: 29.8 °C
BP: 1950 °C BP: 2403 °C
6.69 g/mL at 25 °C 5.904 g/mL at 25 °C
266604-25G 259 ¥13,300 203319-1G 19 ¥4,000
266604-100G 100 g ¥37,700 203319-5G 59 ¥4,700
203319-25G 25¢ ¥16,900
Bismuth, powder, particle size -100 mesh, 99.99+%
Bi Germanium, powder, particle size —~100 mesh, 99.999+ %
MW: 208.98 Ge
c [7440-69-9] MW: 72.59
S MP:271°C [7440-56-4]
© BP: 1560 °C MP: 937 °C
< 9.8 g/mL at 25 °C BP: 2830 °C
£ 264008-25G 259 va,700 23> 9/mbat25°C
v 264008-100G 100 g ¥18,000 327395-5G 59 ¥9,100
. - 327395-25G 25¢ ¥37,300
=2
U -
A
©
=P
C R
@@ 2
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Nanopowders

Name

Aluminum nitride

Aluminum oxide, gamma phase
Aluminum oxide, 5 wt.% in water
Aluminum oxide, 10 wt.% in water
Aluminum oxide, whiskers

Aluminum titanium oxide, 98.5%
Antimony tin oxide, 99.5+%

Antimony(lll) oxide, 99.9+%

Barium Ferrite, 99.5%

Barium strontium titanium oxide, 99.7%
Barium titanate(lV), 99+%

Barium zirconate, 98.5%

Bismuth cobalt zinc oxide, 99.9%
Bismuth(lll) oxide, 99.9+%

Calcium oxide, 98.0%

Calcium titanate, 99.9%

Calcium zirconate, 99.7%

Carbon, 99+%, amorphous

Cerium aluminum oxide, 99%
Cerium(lV) oxide

Cerium(lV) oxide, 5 wt.% in water, 99.95%
Cerium(lV) oxide, 10 wt.% in water
Cerium(lV) oxide-calcium doped
Cerium(lV) oxide-gadolinium doped
Cerium(lV) oxide-gadolinium doped
Cerium(lV) oxide-samaria doped
Cerium(lV) oxide-yttria doped
Cerium(IV)-zirconium(lV) oxide, 99%
Cerium(IV)-zirconium(lV) oxide
Chromium(lll) oxide, 99%

Cobalt aluminum oxide, 99.9+%
Cobalt(ll,Ill) oxide, 99.8%

Copper, 99.8%

Copper aluminum oxide, 98.5%
Copper iron oxide, 98.5%
Copper zinc iron oxide, 98.5%
Copper(ll) oxide

Copper-zinc alloy

Diamond, 97+%

Diamond, 95+%

Dysprosium oxide, 99.9+%

Dysprosium(lll) oxide, 5 wt.% in water, 99.9+%

Erbium oxide, 99.9+ %

Erbium(lll) oxide, 5 wt.% in water, 99.9+%
Europium oxide, 99.5 %

Gadolinium oxide, 99.9+%

Gadolinium(lll) oxide, 5 wt.% in water, 99.9+%

Gold, 99.9+%

Hastelloy® C276

Holmium(lll) oxide, 99.9+%

Holmium(lll) oxide, 5 wt.% in water, 99.9+%
Indium hydroxide, 99.99%

Indium(lll) oxide, 99.9%

Indium tin oxide

Indium tin oxide, 25 wt.% in isopropanol
Iron nickel oxide, 98+%

Iron(ll,Il) oxide, 98+%

Iron(lll) oxide

Lanthanum oxide, 99%
Magnesium hydroxide, 99.9%
Magnesium oxide

Manganese(ll) titanium oxide, 99%
Molybdenum, 99.8%
Molybdenum, in hexanes, 99.9%
Neodymium(lll) oxide, 99.9%
Nickel, 99.9+%

Nickel chromium oxide, 99.6%
Nickel cobalt oxide, 99%

Nickel oxide, 99.8%

Nickel zinc iron oxide, 99+%
Niobium, 99+%

Formula

AN

Al,O,
Al,O,
Al,O,
Al,O,

Al,TiOsg
(Sb30,),(Sn0,), 4
(x: 7-11%)
Sb,0;

BaFe;,044
(BaTiO,)(SrTiO3)
BaTiO,

BazZrO;
(Bi,05)(Co0)(ZnO)
Bi, O,

Ca0

CaTiO,

CazrO,

C

AlCeO,

CeO,

CeO,

CeO,
Cag.1Ce5016
Gdy.1Cepe01 05
Gdy,Cegg019
SMg 15Ce0 8501 25
Y0.15C€0,8501.925
(C eoz)s ) (ZI’OZ)
(Ce0,);"(2r0,)
Cr,04

CoAlLO,
Co30,

Cu
CuAlL,O,
CuFe,0,
CuZnFe, 0O,
CuO
Cu/Zn

C

C

Dy,05
Dy,0;
Er,0;
Er,O;
Eu,0;
Gd,0,
Gd,04

Au
U
Ho,0,
Ho,0,
IN(OH);
In,05
In,O; - SnO,
In,053 - SnO,
Fe,NiO,
Fe;0,

Fe,0,
La,0;
Mg(OH),
MgO
MnTiO;
Mo

Mo
Nd,04

Ni
NiCr,0,
(NiO)(Co0)
NiO

NiZnFe,O5
Nb

Practicle size or
Surface area

ca.0.53uym
40-47nm
<20nm (XRD)
<20nm (XRD)
2-4nm(B#E)
350-720m%/g
8.5nm
ca.19nm

90-210nm

15.2nm
12.6nm
16m*/g
13.9nm
<100nm
90nm

29nm
60-100nm
10-20nm
<30nm (TEM)
10.7nm
11nm
ca.16nm
88.8m?%/g
<100nm
<100nm
<100nm
<100nm
<100nm
6.2nm
<100nm
12.1nm
1.17pum
20-30nm

ca. 100nm
9.5nm
17.6nm
ca.29nm
ca.42nm
120nm
3.5-6.5nm
ca.3.2nm
6nm
14.1m%g
7.7nm
17.9m%g
27.5nm
11.5nm
18.9m%g
50-100nm
8.27m%/g
6.5nm
16.9m%g
25-35nm
18.7nm
42nm
20-40nm
20-30nm
20-30nm

29nm
26.3nm
13nm
10.5nm
21.17nm
ca.3uym
ca.0.25um
10.2nm
50nm
10.5nm
30.6nm
10-20nm

ca.12.5nm
2.32m?/g

Cat. No. &

593044-10G
544833-10G
643092-100ML
642991-100ML
551643-10G

634131-20G
549541-5G

637173-25G
637173-250G
637602-25G
633828-25G
467634-25G
631884-25G
631930-5G
637017-25G
637017-250G
634182-25G
633801-25G
631965-25G
633100-25G
637866-10G
544841-5G
639648-100ML
643009-100ML
572403-25G
572330-25G
572357-25G
572365-25G
572381-25G
634174-25G
575852-25G
634239-25G
633631-25G
637025-25G
637025-250G
634220-25G
634301-25G
641723-10G
641650-10G
544868-5G
593583-5G
636428-1G
636444-1G
637289-25G
639664-25ML
637343-10G
641839-100ML
634298-25G
637335-10G
641871-100ML
636347-1G
593370-5G
637327-10G
641863-25ML
637157-25G
632317-5G
544876-5G
657212-100ML
637149-25G
637106-25G
637106-250G
544884-5G
634271-25G
632309-25G
549649-5G
634247-25G
577987-5G
484105-5G
634611-5G
577995-5G
633976-25G
634360-25G
637130-25G
637130-250G
641669-10G
593257-5G

Price

¥12,400
¥1,900
¥21,100
¥22,800
¥3,200

¥12,000
¥1,600

¥4,100
¥24,700
¥22,100
¥16,600

¥6,400
¥18,800
¥10,200

¥4,800
¥28,500
¥13,300
¥16,400
¥19,900
¥25,300
¥12,300

¥1,600
¥20,100
¥17,700
¥25,300
¥18,000
¥18,000
¥18,000
¥18,000
¥14,200
¥25,300
¥15,200
¥42,100

¥7,100
¥42,700
¥18,700
¥13,900
¥10,400
¥10,200

¥1,600

¥6,600
¥11,300

¥8,700
¥52,400
¥19,800
¥20,100
¥44,900
¥31,100
¥18,100
¥38,700
¥43,000
¥11,800
¥23,200
¥22,200
¥19,900

¥9,800
¥13,400
¥66,300
¥16,400

¥5,100
¥30,400

¥2,200
¥22,200
¥19,900

¥6,000
¥13,800

¥6,400

¥5,000

¥5,900

¥6,300
¥19,700
¥14,600

¥5,700
¥34,200

¥9,800
¥12,400

593044-50G
544833-50G
643092-500ML

551643-50G

634131-100G
549541-25G

637173-100G

637602-100G
633828-100G
467634-100G
631884-100G
631930-25G

637017-100G

634182-100G
633801-100G
631965-100G
633100-100G
637866-50G
544841-25G
639648-250ML
643009-250ML

634174-100G

634239-100G
633631-100G
637025-100G

634220-100G

641723-50G
641650-50G
544868-25G
593583-25G
636428-5G
636444-5G
637289-100G
639664-100ML
637343-50G
641839-250ML
634298-100G
637335-50G
641871-250ML

593370-25G
637327-50G
641863-100ML

632317-25G
544876-25G

637149-100G
637106-100G

544884-25G
634271-100G
632309-100G
549649-25G
634247-100G

634611-50G

633976-100G

634360-100G

637130-100G

641669-50G
593257-25G

¥44,200
¥6,300
¥70,200

¥10,800

¥40,500
¥5,400

¥13,200

¥68,600
¥53,100
¥17,800
¥53,800
¥36,400
¥15,200

¥42,500
¥53,100
¥56,900
¥81,000
¥36,800

¥5,400
¥44,300
¥38,900

¥40,500

¥50,600
¥120,000
¥22,800

¥59,500

¥34,600
¥34,000
¥5,400
¥22,100
¥43,800
¥33,600
¥163,000
¥55,000
¥78,200
¥98,700
¥99,500
¥70,200
¥85,100

¥49,800
¥90,300
¥61,500

¥34,900
¥45,000

¥51,000
¥16,200

¥7,200
¥71,200
¥56,900
¥24,300
¥44,300

¥47,100
¥58,900
¥46,800

¥18,200

¥32,700
¥41,300
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Name

Platinum, 99.9+%

Praseodymium oxide, 99%

Samarium(lll) oxide, 99.9+%

Samarium(lll) oxide, 5 wt.% in water, 99.9+%
Silicon, 98+%

Silicon carbide

Silicon nitride, 98+%
Silicon nitride, 98.5+%
Silicon dioxide, 99.5%

Silicon dioxide, 99.5%

Silicon dioxide, alumina doped, 5 wt.% in water
Silicon dioxide, alumina doped, 10 wt.% in water

Silver, 99.5%

Silver, 99.9+%

Silver, 10 wt.% in ethylene glycol
Silver-platinum
Silver-copper

Strontium ferrite, 99.8%
Strontium titanate, 99.5+%
Tantalum, 99+%

Terbium oxide, 99.5%

Tin, 99.9%

Tin(IV) oxide

Titanium carbide, 98+%

Titanium carbonitride (5:5), 97+%
Titanium carbonitride (7:3), 97+%
Titanium silicon oxide, 99.8%
Titanium(lV) oxide, 99.9%
Titanium(lV) oxide, anatase, 99.7%

Titanium(IV) oxide, rutile, 99.5%

Titanium(IV) oxide, 5 wt.% in water

Titanium(IV) oxide, 10 wt.% in water

Tungsten, 99.9+%

Tungsten(VI) oxide

Ytterbium oxide, 99.7+%

Ytterbium(lll) oxide, 5 wt.% in water, 99.9+%

Yttrium aluminum oxide, 99%

Yttrium iron oxide, 99%

Yttrium(lll) oxide

Yttrium(lll) oxide, 5 wt.% in water, 99.9+%

Zinc iron oxide, 99.9%

Zinc oxide

Zinc titanate, 99.5%

Zirconium(lV) oxide

Zirconium(IV) oxide, 5 wt.% in water

Zirconium(lV) oxide, 10 wt.% in water

Zirconium(IV,
(
(
(

Zirconium(IV) oxide-yttria 3% stabilized
Zirconium(IV) oxide-yttria 8% stabilized
Zirconium(lV) silicate, 98.5%

)
)
)
) oxide-yttria stabilized (<10% Y,0,)
)
)
)

Practicle size or

Formula Surface area Cat. No. & Price
Pt ca.100nm 483966-250MG ¥8,800 483966-1G ¥24,300
PrsO; 12.5nm 634263-25G ¥20,800 634263-100G ¥66,600
Sm,05 14.8nm 637319-10G ¥18,300 637319-50G ¥71,100
Sm,0; 9.5m?/g 641855-100ML ¥40,800 641855-250ML ¥89,600
Si 1.5um 633097-10G ¥51,400 633097-25G ¥91,700
SiC ca.45-55nm 594911-100G ¥25,200 594911-250G ¥50,400
(spheres)
SisN, <50nm (BET) 634581-5G ¥2,000 634581-25G ¥8,000
SisN, 15-30nm 636703-25G ¥15,100 636703-100G ¥46,900
Sio, 5-15nm 637246-50G ¥11,300 637246-250G ¥46,100
637246-500G ¥71,700
Sio, 10-20nm 637238-50G ¥10,200 637238-250G ¥41,000
637238-500G ¥61,500
Sio, 157.8m%g 643130-100ML ¥7,400 643130-500ML ¥24,700
Sio, 157.8m%/g 643084-100ML ¥10,800 643084-500ML ¥36,100
Ag 30-50nm 576832-5G ¥4,400
Ag 100-150nm 484059-5G ¥12,300
Ag ca.40nm 658804-5G ¥5,500 658804-25G ¥21,800
Ag/Pt ca.70nm 578533-5G ¥4,400 578533-25G ¥15,800
Ag/Cu ca.70nm 576824-5G ¥4,400 576824-25G ¥15,800
SrFe;,044 18.5nm 633836-5G ¥7,300 633836-25G ¥29,100
SrTiO; ca.22m?/g 517011-50G ¥9,400
Ta 1.79um 593486-5G ¥24,700 593486-25G ¥82,400
Tb,0O, 13.6nm 634255-25G ¥23,900
Sn ca.100nm 576883-5G ¥7,300
Sno, 17.5nm 549657-5G ¥4,700 549657-25G ¥15,800
TiC 130nm 636967-25G ¥11,700 636967-100G ¥37,400
636967-250G ¥70,200
TiC - TiN 130nm 636959-25G ¥9,000 636959-100G ¥28,000
TiC - TiN 130nm 636940-25G ¥9,000 636940-100G ¥28,000
TiSiO, 7.8nm 641731-10G ¥10,200 641731-50G ¥34,000
TiO, 25.7nm 634662-25G ¥8,000 634662-100G ¥25,500
TiO, 5nm 637254-50G ¥15,200 637254-100G ¥24,300
637254-500G ¥91,100
TiO, needle-like crystals 637262-25G ¥7,600 637262-100G ¥24,300
#110nm(ER)x40nm(& <) 637262-500G ¥91,100
TiO, 23.9m2/g 643114-100ML ¥10,200 643114-500ML ¥34,200
TiO, 35.8m%g 643017-100ML ¥16,500 643017-500ML ¥55,000
W 1.48um 577294-5G ¥17,700 577294-25G ¥63,200
WO, 26.6nm 550086-5G ¥3,300 550086-25G ¥11,000
Yb,0; <80nm 637300-10G ¥16,800 637300-50G ¥65,300
Yb,0, 15.1m%g 641928-25ML ¥19,000 641928-100ML ¥61,500
Y;Al0,, 17.4nm 634638-25G ¥19,600 634638-100G ¥62,600
Y;Fes0;, 47.2nm 634417-10G ¥9,100 634417-50G ¥36,400
Y,04 ca.38nm 544892-5G ¥3,500 544892-25G ¥11,700
Y,0; 43m2/g 641901-25ML ¥22,200 641901-100ML ¥61,500
ZnFe,0, 23.2nm 633844-10G ¥13,300 633844-50G ¥53,100
Zn0O 71nm 544906-10G ¥1,900 544906-50G ¥6,300
ZnTiO; 11.9nm 634409-25G ¥15,600 634409-100G ¥50,100
Zr0, 13nm 544760-5G ¥2,500 544760-25G ¥8,300
Zr0O, 52.9mz/g 643122-100ML ¥14,200 643122-500ML ¥47,400
Zr0, 31.5m%g 643025-100ML ¥22,800 643025-500ML ¥75,900
Z2r0,/Y,0; 10.1Tnm 544779-5G ¥4,900 544779-25G ¥16,200
2r0,/Y,0;4 <100nm 572322-25G ¥16,200
Z2r0,/Y,0; <100nm 572349-25G ¥16,200
ZrSi0, 6.6nm 634395-25G ¥11,500 634395-100G ¥37,100

WY - REREFOY MCKO>TELEDFT, FHULEFEDY FODMEKRCTHERWVIETERT,
(1) —HRBIHERY © 57% Ni, 15.5% Cr, 16% Mo, 5.5% Fe, 3.75% W, 0.5% Mn, 0.5% Si.
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