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APPENDIX A

Joint committee on powder diffraction standard of LaPO,

Name and formula

Reference code:
PDF index name:

Empirical formula:

Chemical formula:

Crystallographic parameters

Crystal system:
Space group:

Space group number:
a(?:

b (?):

c(?:

Alpha (?):

Beta (?):

Gamma (?):

Calculated density (g/cm”3):

Volume of cell (106 pm”3):

Z:

RIR:

00-004-0635
Lanthanum Phosphate

LaOg4P

LaPOgy

Hexagonal
P6222
180
7.0420
7.0420
6.4490
90.0000
90.0000
120.0000
4.12
276.96

3.00



Subfiles and Quality

Subfiles:

Quality:

Comments
General comments:

Unitt cell:

References

Primary reference:

Stick Pattern

Intensity [%)]
100

91

Inorganic

Blank (B)

Cell parameters generated by least squares refinement.

Reference reports: a=7.081, ¢c=6.468.

Mooney., Acta Crystallogr., 3, 338, (1950)

Fef. Pattern: Lanthanum Phosphate (00004 635

30 41 a1

Fosition [ Theta]
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Peak list

No. h k 1 d[A] 2Theta[deg]I[%]

1 1 0 0 6.08000 14.557 50.0

2 1 0 1 441000 20.119 300

3 1 1 0 352000 25.281 40.0

4 2 0 0 3.04000 29.356 100.0

5 1 0 2 285000 31.362 30.0

6 1 1 2 238000 37.768 15.0

7 2 1 0 230500 39.046 15.0

8 2 1 1 217000 41.584 90.0

9 3 0 1 194000 46.789 30.0

10 2 1 2 1.88000 48376 40.0

11 2 2 0 1.76000 51911  20.0

12 3 0 2 1.72000 53.212 20.0

13 2 2 1 1.70000 53.888  40.0

14 3 1 1 1.64000 56.029 5.0



APPENDIX B

Joint committee on powder diffraction standard of CePOy,

1. CePO4 monoclinic structure

Name and formula

Reference code:
Mineral name:
ICSD name:

Empirical formula:

Chemical formula:

01-077-0429
Monazite
Cerium Phosphate

CeOyP

Ce (POy4)

Crystallographic parameters

Crystal system: Monoclinic
Space group: P21/n
Space group number: 14

a(?: 6.7700

b (?): 6.9900
c(?: 6.4500
Alpha (?): 90.0000
Beta (?): 103.6000
Gamma (?): 90.0000
Calculated density (g/cm”3): 5.26
Measured density (g/cm”3): 5.20

Volume of cell (106 pm”3): 296.67



RIR:

Subfiles and Quality

Subfiles:

Quality:

Comments

Sample source:

ICSD collection code:

Test from ICSD:

References
Primary reference:
Structure:

227, (1953)

94

4.00

3.39

Inorganic
Mineral
Modelled additional pattern

Calculated (C)

Specimen from Ishikawayama, Fukushima, Japan.
039135

At least one TF missing.

No R value given.

Calc. density unusual but tolerable.

Calculated from ICSD using POWD-12++, (1997)

Ueda, T., Mem. Coll. Sci., Univ. Kyoto, Ser. B, 20,
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Stick Pattern

Intensity [%)]
100

Fief. Pattern: Monazite, 01-077-0429

ﬂ:l_
. !.II ,,,,, | | !l.,,.,‘,!,n,[ ||“'|I||I TV b, |.14.|,,...,|
20 a0 q al 5] i al £ 1]
Fosition [ Theta]
Peak list

No. h k 1 d[A] 2Theta[deg]I[%]

1 -1 0 1 518902 17.074 14.5

2 1 1 0 479122 18504 3.7

3 0 1 1 466707 19.000 353

4 -1 1 1 416646 21308 37.0

5 1 0 1 408454 21.741 228

6 1 1 1 352659 25233 128

7 0 2 0 349500 25465 154

8 2 0 0 3.29009 27.080 594

9 0 0 2 3.13457 28452 59



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

3.08663

3.05267

2.97682

2.94256

2.89879

2.86016

2.65554

2.59451

2.49151

2.43875

2.43236

2.39561

2.37764

2.33166

224111

2.19637

2.18403

2.14231

2.13410

2.12003

2.09278

2.08724

2.08323

2.04827

28.903

29.232

29.994

30.351

30.821

31.248

33.725

34.543

36.018

36.825

36.926

37.513

37.807

38.582

40.207

41.062

41.305

42.147

42.317

42.611

43.194

43.314

43.402

44.181

96

100.0

9.4

9.6

6.2

0.9

65.8

1.2

16.4

3.9

12.1

22.6

3.7

2.8

6.3

1.2

2.5

18.5

19.0

21.2

17.9

0.7

0.9

0.5

0.4



34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

2.04227

2.02386

2.00216

1.96032

1.95479

1.93346

1.91235

1.90147

1.89245

1.88656

1.86901

1.86349

1.85784

1.82649

1.80552

1.79356

1.75927

1.75459

1.74750

1.73586

1.72815

1.68896

1.68333

1.67903

44.318

44.743

45.255

46.276

46.414

46.957

47.507

47.796

48.038

48.197

48.679

48.833

48.991

49.889

50.509

50.869

51.934

52.083

52.310

52.688

52.941

54.269

54.465

54.616

97

0.3

4.0

0.9

28.4

20.1

5.1

0.3

0.8

7.5

4.9

28.7

16.9

16.8

0.9

1.1

7.3

13.6

10.1

5.2

16.7

9.3

4.1

2.3

0.3



58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

1.65611

1.64436

1.62200

1.61521

1.60664

1.60130

1.59707

1.58411

1.58002

1.57703

1.57123

1.56729

1.56502

1.56127

1.55569

1.55022

1.54331

1.53848

1.53315

1.52932

1.52721

1.52280

1.51242

1.48841

55.437

55.867

56.707

56.967

57.299

57.508

57.674

58.191

58.356

58.477

58.714

58.877

58.970

59.126

59.359

59.590

59.884

60.091

60.322

60.489

60.581

60.775

61.237

62.334

98

1.7

5.0

5.1

1.3

2.8

3.6

4.2

3.6

3.7

1.2

2.0

4.4

2.6

1.3

0.4

0.3

4.0

2.3

3.9

4.4

5.6

2.9

0.1

0.4
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2. CePOQO, hexagonal structure

Name and formula

Reference code:
ICSD name:

Empirical formula:

Chemical formula:

01-075-1880

Cerium Phosphate

CeOyP

CePOy

Crystallographic parameters

Crystal system: Hexagonal
Space group: P6222
Space group number: 180

a(?: 7.0550

b (?): 7.0550
c(?: 6.4390
Alpha (?): 90.0000
Beta (?): 90.0000
Gamma (?): 120.0000
Calculated density (g/cm”3): 4.22

Volume of cell (106 pm"3): 2717.55

Z:

RIR:

3.00

5.23



Subfiles and Quality

Subfiles:

Quality:

Comments
ICSD collection code:

Test from ICSD:

References
Primary reference:

Structure:

Peak list

No. h k 1 dfA]

100

Inorganic
Modelled additional pattern

Calculated (C)

031563
No R value given.

At least one TF missing.

Calculated from ICSD using POWD-12++, (1997)

Mooney, R.C.L., Acta Crystallogr., 3, 337, (1950)

2Theta[deg] I [%]

1 1 0 0 6.10981

2 1 0 1 443210

3 1 1 0 352750

4 1 1 1 3.09368

5 2 0 0 3.05490

6 1 0 2 284826

7 2 0 1 276003

&8 1 1 2 237798

14.486 100.0
20.018 554
25.227 16.8
28.836  12.6
29.210 714
31.382  63.1
32.412 1.9

37.802  18.0



9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

2

2

1

0

0

2

230929 38.971

2.21605

2.17372

2.14633

2.03660

2.02502

1.94179

1.87648

1.83359

1.76375

1.75621

1.72114

1.70109

1.69456

1.63876

1.57214

1.55663

1.54684

1.52745

1.49953

1.48621

1.47737

1.46447

1.42413

40.681

41.510

42.064

44.448

44.716

46.744

48.473

49.682

51.792

52.031

53.173

53.850

54.075

56.075

58.677

59.320

59.733

60.570

61.820

62.436

62.852

63.470

65.489

101

4.5

1.7

24.5

7.7

3.6

3.3

12.8

30.0

1.6

9.7

9.3

14.6

0.6

5.9

7.0

0.7

4.7

0.2

6.3

10.3

0.2

0.9

4.2

0.1



33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

1.40169

1.38001

1.36961

1.36268

1.33327

1.33000

1.32057

1.30558

1.28517

1.26289

1.26011

1.24448

1.23182

1.22196

1.20971

1.20053

1.18899

1.18667

1.17583

1.17359

1.16709

1.15671

1.15465

1.14244

66.672

67.861

68.447

68.844

70.585

70.785

71.367

72.315

73.650

75.172

75.367

76.482

77.414

78.156

79.102

79.827

80.761

80.952

81.856

82.046

82.602

83.509

83.692

84.793

102

2.2

0.1

2.9

2.6

0.6

1.3

7.6

2.2

5.3

3.9

3.4

2.1

4.8

0.5

0.5

0.6

0.1

0.1

0.4

0.6

4.5

9.8

1.3
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58

59

60

61

62

Stick Pattern

1.13652

1.13255

1.12473

1.10802

1.10448

1.09735

103

85339 0.1
85.710 0.1
86.452 1.4
88.087 0.1
88.443 1.9
89.170 1.2

Intens ity [%)]
100

Hef. Pattern: Cerium Phosphate, 01-075-1380

. ‘I.|n‘ ”‘H

A

I
40 Al
Position [# Theta]

B0

0

al

o0
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Tl af Experimedsd Namiciines Tovlor & Frsne
Wal 77, Mo, T MokTT 2, B3 [ R ]

Microwave-mssated synthesk amnd charas terbation of unform
LalP(ly nanomads

Momngroetha: Ekthammathat®, Tripun Thangiem™, An nkomn Phoruangrai™ and
Somchas Thongtem®

“ Migrcert rrwien) i Uil i wivd it r S Tomcervd dom b Chamicdry, Facallly of 5 e e,
Chiowg Mf2i Unierilly, Clilog M A 0T, Theiland, = Dapor tman) o Maleiek Trimes ded
Teckmoliu i, Facall y of Science, Princ of Songhki Universiry, Hoed ¥, Sovhoda P00 12, Thoaslina
"Pregor prevnt il Plrpries gl Materiede Sedances, Facady of Sedends, Clame Ml Dl sl Chibory
oo™ SROHY., T ol

(R ecwinid 2F Sooplembete 20U Nkl wetviicn receined I3 Dacembeee 10 NY)

L ees plerplais (LaPOy) plovglen sl with ooe-sie ol | 1)
Ecaiela ol Al eESpaEtolen wes Mt ey apaiesiend Boes Lallh- TH asal

N PO, 1THAD waik pH adfetsl ol O paee |6 ey 7% HNO, by e
e fomta e o DA W e Al e X sy Sl et Pl sl ied e

e assembesoed paodoms e besgosal LaP, sasoamemers. Ry
SRR ey Cotipy Al | St o Ssasdaogy dsahees slovwed dal
i el s Wi et noies, slea ded ongs s st o, ooeircllad By pH of
Lo guedwid dldlosn Adyssaet doobier and by vivdes of O
PO avtuge wee ddtaned meeg Fouones bl orss mfaaed spect oo
A pemiis ol ot e i oo 10 PO et el il il - 1D et

il e e o s i e oot Gt el e e et ka8 il
Hswardia LaPiy, §-00 dose ol solsoopalinc e mecrnowae- il #mdes

1. Imireednctton

In recemt yvears, scentsts and researchers have focusesd om doen g research om the propertes
of ane-dmendanal {1-03) nancmaenals nchding manarods, nanowires, nanahels and
manoinbess Frwse 25 phosphor mateiak, which have more dThgem nove] Tumimescent
properizs, due #o thar gumium soe offea [1-3] In compamson wath 0.1 strocores, the
space anieropy of a 100 sinctone providsd o helter modd systam tor study the
dependence of eldactraomng c ttamspaer, oplical amd mechanical pro per tes on sze oonfmement
and demensona Bty [4.5]. Thar properises weare controlled by the morpholoegy and sz
whch @n he comtalled by sevemal parameters inchdmg emperature, holding reaston
time=, templode fsurfacdent added. pH vatue, synthesised mathods, starting matemalk and
mary athers [6.7]



108

i . Ekmampiarhar st 2l

Lanthamade crthophosphate (Lo man omaienals ndockng hnthamm phosphiae
(LaPay), Ce P, EnPol; 2nd £3d PO 4 hedong to the gronp of phosphor matenak, which ane
very mieTestmg for reseanchers doe 1o ther unsque dhemim] and physical properies[i 3.
Thay have :.w:ieiyd’pﬂmtiﬂ]yhad’ti.ﬂ prma'ti!: mush ax vary high tharmal siahilty
(~2FC), bow soluhility (Kp =107 = 107} in water, ]11;511 Tefractve ndew gz 0.5)
and high concentration of lasing &ns {~-18 = 10°! sonsc ™). Beacane of these mique
properies, FnPy 6 camhle of heing msed in varicoons apphoatinng, soch as lmimescantar
lh=er materiak, magneis, cramis, @inbess, proton condocions, mosmane smsmrs, heat
rezstant materiak hests For radisasiive modear waste gren (D -7F aT TR at £4inm)
phosphor {for TH coactivated ty bulk: LaPOy) in Moorecent hompe, sdntilators fr
H-may and gammafay eedkm m omedal saence, Wochamikal probes and medical
ofi agmostics [5]. Among them, TaPOh,, with o umgoe 47 shell of [2™ wom, has heen widely
meed Bn opneleacitonc desioms hegh-perfor mance hmninescent devicen, magnet, crlahesis,
tmme-mesnhved Thoreseme hhel for hiological detection and other  duncisenal
maerak [1.X9].

There are & mumher of repoeris on the symthess of LaPOs nanomat=sral by vanous
methads, such as Eqm d phas e reaction [10], sonochemical methad [10], porecipitateon | 12]
solvorthermald hwdrothermal method [3, 13] and solid-lquid recton [B4], ot they ane mot
pivantagesns due 1o the high-tamperetore cnmeonmpiion and long-resction tene. Tn the
past decades, marowave radmivm has heen comeadered as 2 new candedade, and s capahle
of heing apphed for the synthess of nanomaterabs soch as YWY0O, [15], Zm [16], Cals [i7]
and PhWiy [15]. The magesave method comsumes ko power and has shorreactson
time, and is ahle 10 prodoce highly ponfied prodocss =ith oommolled morphal ogees,
covmpearad an other s [19]-

In thes yesearch, hexagomal LaP, nancrods have heen s themisad by mEcaownve
rediatan mathed at the preouresr pH range o -6 The produaz were chara=enizad by

Ny diffraction ( XRDY), scamming decirom microscapy (SEM) and 1Tansmisson alecimon
mirascopy (TEM} and Fourier transfonm-mitared specirometry §FL-TR}.

1, Focjperil moemt

To synthesse TaP; mmostrocmres, chemacal-grade rmgemis pochased friom Menck
Company, Lall . THO, Na Py 1380 and MG HNO,, were nsad wi thout further
ponfamison.

Each Qa0 made of Latl; THAQ apd Na POy IZHO was dssolved m 20ml
=g e rm:r'l'i.‘l.ﬂ"'ﬂb \Ig:l'-ﬂ:l:l: I1.I:|'.|'I:l'.l§ for 85 omn, and folloead ]J:.-i]'l!-ldﬂlﬂ.lﬂ:l ol
% HMO, 1o the precarsor solotiens for 2d posiing the pH o be miheangs L. Each of
these sodntions was cont monsl v heated by a mcraowave oven | Eleanohis, EMS 25,
245G Hp 2 150 W and 8 man ad 2 tme, and maturally cooled down do room tempe taiure.
Finally, whrie preciprizies were procduced, fiterad, weshed with O water and 25% ethanol
several fmes and dned 2t 50T for (2h The Enal p-:r-u:'lu:t were coll=ced far furiher
charaolersation.

Phas=, morpholomes and vilsation modes of the products wene characersed by XRED
(Philps X Pert MPD} nsimg Cu-Ki bne (L= 1 5005 A}, and scanmed at ¥ angle ranging
froen 10F fo 80F with o sanrene radte &l 0_04° por step The XRLF dats were armahessd W
N'Pert Highicore Plus program m combsnation »ath The kol Comenities an Posrder
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Sosarmal off Experimenial Wanaw e 3

Diffractnn Standurds JCPOSE Foald smissn smnrng searan mirazesm (FESEM,
JEQL J5M-63E5F)y and TEM JBEOL TE'M- 01 0) mere aperaiad at 150 and NOKY with
LaBy eectron gun. FLIR speotroscopy analyss fPeskim Elmer BY spearaphoimmeter)
of the products with 40 times concentraton diloted by KBr was performed <ver
400- 4000 cm~ ! ramge with 4 an ! TesolEon.

L Recnle snd dice wetion

Phaze and oryatallene street re s f LaPO, synthassad b mioeaseave radingion methesd avh
pH adjustad 40 be in the Tange f=6 by the additson of 57% HNOy wene mvasiigated Ty
MNRD, as shewn in Figure 1. Thess patiems wene sdemtifaed as punified hexagomal LaPOs,
phase, compared 1o the JCPDS Mo, 040615 (g =5 ~T04%0 A and o =6 405004) [20].
When ihe prﬂ:mmr]'r'[-! valwes wene krwerad from & io i, the ‘.'{E'.'El']'uﬂ.'h: heacamne ::hu]r'r.
proving that the procduct crysial has mmproved. Therefore, 5 ocan be concloded  thea
hemagonal LaPdly crysiallime was infloen ced by the prec orsor pH . Latteos poramssiers of
hewagomal LaP), namostuctores were aloulaied from the squation of phne spaang
for the hawapsmal straemrs i combmatisn adh the Brage's bw far Sfmetan as
ghovan helowr

i 4 : |
E= gl + M A ) it}

i=Benll i

M1 A 2 a0 o0 45 40 45 eD
26 fdugares)

Figmae 1. XRD paterss of LaP0, spalesied s fhe soloies with @ffves pH vadess by
oo SeluEonm Al BElW Jor Sildsen
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4 N Fkfammaariar & al

where aand ¢ are the latice parameters, &, & and Ithe Miller sndics, d the plans spaging
and & the Bragi’s angle [21]. The calulied hitce paramsters of the haagomnal LaPoy
mnomaienak pH—=1) area b =T A and o~ 65006 A, vary close to those of the
KPS standard vaknes [300].

Caomssder the lanthamid e phesmphaies compoonds soch as CePls, LaP, and GAPO,.
Ther diffenem modes wens omignated from the wWhreton m the fetrahedral 'F'l.':l':':' amats
The sedection rule Tor the salated 'P'l.':lr' tetrahsdrons shoes different vibration modes as
ANENFE(R) 49000 R} The A and wlE} comespanding i the symmetnc
sireichime and handm g maadas are Paman astve The o(Fo) and v P jame the ansrmmna i
sirstching and handing mesdes spacifiad o Paman and TR dsubly aciwe The symmetry
of PO, ione in the langhamide phocphate componnds decreases from 7. to O Thos, the
noTIR modes hecome IR aciive [ZX] FTJOR spectra of LaPy synthesssed by the
maTo wawve-asniad synthesis at the pH kevels of B 5 and 5 were reconded n the Tange
400- L2000 e~ as showm in Fagore 2. The hroad hands at 2440 e and 1644 an ™ were,
respectivel v, anmi gned] 1o he the )--H stretching and handing maodes of ahwarhed wader
comiaining &n the producs. The other penks a1 1046, 614 and SO0cor™ " were seen in the
vilkragfoms ©n Pﬂ:' af LaPg. The made at I0décm ™! was asoihed as the TN e tic
siretching vihration of Padl) thonds . Those cemrired a1 G4 and S0 an ™ were the PO
hemding vikeration s of tlhe PO mrovapes [1,97F] There werns no other Tonotsenal groups,
detecied m these prosdusis.

The morpholages of LaPy manessmichimes were charadenzed by SEM and TEM.
Fram SEM amahes: (Figure 1) # i abserved that the morphals gies of the as-oomthesmad
LaP0n; mroche s have diflerent shapes énanomaniciks and mnorads), deencing on the
precorsor pH o of the system. At the pH mange of 46, there were applementess of
mnopartickes with soe ks than 30 nm. When the precursor pH was Jowered 1o 3, the
LaPlay manopmrisclss aranged theowehves and diffmsed to dorm short nanorods.
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b P-Oseywres s
ke L]

SO0 B0 1000 TEDD 3000 80 2 LXG S0 2000
Wasanumsbar fem™' |

Figme 1. FTIR specwa of LaP0, symbessed m e sodatonm with pH vadess of 1 3 and § by
el e gl e a1 HOW fow SQwen
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Fmnclh. the shorl namireds 500 mm end kborg nanorads -850 mm b were respediveby.
poduced ot the pH vales of £ aad |, mder fte naoowive mdaten. Thee reais

oovniimmad - thad i o5 ibe by lacior 1o contrd e APy marshabko ges, Yy chans ng Tnem
seugpativks wr Y nwsseeh de b Ue acacese soodix FY wancubeizm of e
solmsors. The eflact of pH on dfmend mopholepes o [2PL sanesimcwres &=
ihsgratd m Figoe 4.

The unform shape of L2PO5 manorods was cherackemsed hy TEM, as shoan in
Fegrae i Tiandeaks Ue Lus syl sl ogey o Ta™00, &l fie o H vadass | cae] Isle e Ul
kaitk ilace predude are nassrsde weih Efferern lengile ond dimmacars. Tha ol
manarcds are 300-300mmm king wsth (0-12mm ¢anster for pH voloe 2, endé - (00 wm
bng, with X0-40mn dameter for pH vahe § - m acoondasce wh those of the SEM
amahves. ‘Fhe latiwe plane and growth dirschen of LaM, namrods were analvsed by
kgl-reahcinr tranwmsaion ckoron seamacepe TIRTEME a3 abown & Hrme S}
end &l 11 shoes aitce "J:'J'Lr-:s.:.'d' which ¢ menh=r of planes 2 arale] oo the LaPrl,
mnarods. Thee planes are 442 A apar, comesponding ta the (|0 1) plane of exgmal
La Py siroetme (JUPTES Yo 04-36%) (2] Ths analyves demomsirated thad the exigomal
LaFihy meumurds micw alag die [ 1] dhiocko.

& pnocghls mrmstens mecharsen oof T af0; phesnhor nanemaserek &= el
aphmed a5 folowes:

PO G ot e RO 13

Lo  HoPOl ™" o LaPy fwhile wrecinilsies 4 nH*t Hh

Fopae 1 SEM msage of LaPlk svatiesined b e ol booss Wil fH saless o (a0 L 23,4, 3
Cuedl i ) oo Pl S0 DR o b, ol A il
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i &, Erduemmarkar = ol

pH =8 pH =2

Fipare 4 Sdwesea v dipsmes log the Seimicy Toal of LaPdk, porade s

Figme & TEM asd HRETEM tmagges of LaPlF, sy esed o 1 podabod will il pH odial, 2]
dsd ] B At th) b Eerida e fakatess i 30O bar S0 S
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In thes resmarch, LaCh - TH20 and MNa;P0s- 1ZH20 disolved in I water with the
addition of HMO, onc). Thus, HY jons raced with POS- dons 1o form H POS -7,
which subssquently tencted with La™ o produce LaPy white precipitiies hy the
miroeave Tadizton at 180W for Gimim. The products have diffeteni morpholagmes for
differemt pH valoes of 1the snhosons. Thess mnpled that HY o mdoced the system 40 he
ot the highest chemecal podemial and Jed the prodoc o grow in (50 LaPoy nanornods o
pH valve of § = in accordance wath the report of Zhang and Gian (23] Compared o the
facle solmtion-precipiation process reparted by Wang et al. [24], [aP), pradocts wnh
i e morphaln gees were synthesised. The effect of the precosor pH on the differem
morphologes was explamed ahove In this reseanch, microwave radiation as a heatng
source has more adhantges than the conventional heating method, doe to the rapid
wolumeiric henting, resultng m higher reaciion rate and selacinvity, TedudEon i reaction
imme ofien by orders of magminde, and moeasing vields of the prodoctk [I5]. Tt & a
candhdate for the synthesis of nanomatenak.

4. omdormio 5

Hemagonal LaPl, nanorods wers sooeesdully syvmihesssd fom Lafl, - TH.O and
MWagPlhy: 1ZH0 m T water at pH keved § by the 180W and 60amin micoeave mad iadiaomm .
This method & smple and merpensive, with shorfaeadion time and can he apphed for the
mymithess of other mnomatenalk.
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