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ed or anhydrous:

C02+, Ni2+, Cu2+, /N3t
Fe3*

nce reaction: co-precipitation in aqueou

M2+ + 2 Fe3* + 8 OH- — [M(OH)



HO

diethylene glycol: € =32; b.p.

Reagents: M
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and
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Examples: sonochemical synthesis

20 kHz sonochemical processor

g (0 nanorods prepared
sonchemically in aqueous solution
containing iron (ll) acetate and b-
cyclodextrin (TEM)



Fe;0, wilgi (sl iisTy fti

* H20-H® + OH°®

eH® + H® _H,

*OH® + OH°-> H,O,

* Fe(CH,COQ), — Fe>* +2CH,COO
* Fe** +H,O, — Fe3* + OH-
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e nickel nanoparticles , 2-250 nm

e iron oxide nanoparticles , 3-8 nm
» Fe,O,
> Fe O,
»Co,0,
» NiO
» CoFe,O,

39



e lxo 9 /30

gl i (Sony pde 5 s ©

A g oyl 5 J 28 s gy S5 36 ol o J S OISl @

W o ls ©

A5 B slse g o 5 0dd U 5 SIH3 g L, ©

05 (oo 38 935 A S e ©

cslio &Y 55 5 eslézul es5 @

4Y 15 ode eyl ©

oY ;55 ade 3l e 0D gl 638 OISl ©

S (&3l g0 v@}?ﬁ@bgfc&@ eslizul 3590 (gla &g SN (3349 o ©
SV T Ll ol

40



Ogsulgol 9,C0 .7

46,8 55 (S Sl LS L 5 gy 93 ST ple 58 31 (b shins & gaud goly S
Sl 0 Jiny 1y Sl b &y 500
ecetyltrimethylammonium bromide (CTAB)

* sodium dodecylsulphate (SDS)
‘polyethoxylates (Igepal, Brij, Tween, C E,)

(Mn,Zn)Fe,O,, (Ni,Zn)Fe,O,, ZnFe,O,, and
BaFe O,

»5 and 50 nm

»spheroidal morphology
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b s iliio (Sl GG

Compound* Methodt Size, nm Morphology Characterisation? Ref.
Fe PPC <200 Agglomerates TEM, XRD, [CF, SQUID 355
w-Fe (f-Fe00H) PPCandM  30-180 Needles TEM, XRD, VSM 356
Fe (Fes04) PPC 20-200 Spheres TEM, XRD, FTIR, VSM, ACSus 37
+-Fe00H PPC 1-48 XRD, BET, MS 358
+-Fe00H PPC 20-200 Needles TEM, XRD, FTIR 359
+-Fe00H PPC 10-150 Neadles SEM, XRD, SAXS, SQUID, 360
Je00H PPC 10-450 Needles TEM, XRD, EXAFS, BET, ICP 361
1+e00H PPC <400 Needles TEM, XRD, ICP, FTIR 362
0-Fe00H PPC 10-100 Platelets TEM, XRD, FTIR 363
MgFe:0; PPC -2 XRD, ND, ICP, WS, SQUID 319,339
MnFe,0, PPC ~4) Spheres? TEM, XRD, ND, EELS 254
MnFe,0, PPC 4-15 Spheres TEM, XRD, BET, DSC, SQUID 327
MnFe;0; PPC 7-25 Spheres TEM, XRD, magnetic fluxmeter 2
MnFe.0, PFC 15 Spheres TEM, XRD, VSM 2%
Fes 0y PPC <8 Spheres TEM, XRD, ICP, FTIR 362
Fes 0y PPC <10 Spheres TEM, XRD, SQUID, ACSus 364
Fe,Qy/surfactant PPC <10 Spheres TEM, XRD, SQUID, ACSus 320
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Compound* Method? Size, nm Morphology Characterisation] Ref.
Fes0y, CoFes0y PPC 3-15 Spheres, self-assembled (SA) TEM, XRD, XPS, SQUID 365
CoFeds0y FEC —12 Spheres TEM, VSM 24
CoFeds0y FEC 520 Spheres TEM, XRD, magnetic fluxmeter 25
CoFe 0y FPC 5-130 Spheres, needles TEM, XRD, VSM 26
CoFe 0, FPC 600-1000 Spheres TEM, XRD, XP5, FTIR, AA, magnetic susceptibility 366
Coq_xNiFea04 PPC <30 TEM, XRD, VSM 367
Coy_ M Fe 0, (M=0Gd, Pr) PRC 6-87 XRD, TGA, VSM 368
MiFea0y PPC 4-15 XRD, VSM, MS 369
MiFes0y PPC 50-200 Spheres SEM, XRD, TGA, BET 370
MiFes0y PPC 4-6 #RD, SQUID a7
MiFez0y FPC 3-5 Spheres TEM, XRD, magnetic birefringence are
MiFez0y FPC 700-200 Spheres TEM, UWvis, Zeta potential, VSM? 373
ZnFes0y FPC <100 Spheres SEM. XRD, TGA 374
Mny_,Zn, Fe0, PPC 3-20 TEM, XRD, TGA, FTIR, ESR, SANS, VSM 28, 375
Mng.gsZNg 34Fe o0y PPC ~9 TEM, XRO, A&, FMR, VSM 348
Miq_ Zn,Fea0y PPC 10-20 Spheres TEM, XRD, A4, FTIR, YSM 29
Miq— 2 FesOya-Fela-FesOs PPC ~20 Spheres TEM, SEM, XRD, MS, VSM are
Mig.g & Ng.oF 820y FPC 14-1000 Spheres, agglomerates SEM. XBD. VSM 377
Mig.sZna.sFes0y PPC ~9 TEM, XRD, A&, FMR, VSM 348
a-Fe Oyfp-Fea 0y FPC 20-50 Spheres SEM. XRD 378
p-Fea0s PPC 4-12 HRD, ND, SANS, FMR 350
-Fea0y FPC 2-9 Spheres TEM, XRD 79
-Fea0y FRC 612 Spheres TEM, VEM 24
1-Fea0y PPC 2-15 Spheres TEM, XRD, AA, DLS, SQUID 380
p-Fea0s FPC <100 Flatelets, rods TEM, XRD, PS5, MS 381
LiFes0y PPC ~10 *RD, FTIR, VSM 382
SrFe 12040 PPC 35-40 Spheres TEM, XRO, TGA, OTA, SQUID 383
BaFe=04a PPC 250-1000 SEM, XRD, TGA, DOTA, XPS 384
BaFe2044 FPC 100-500 Hexagonal platelets, agglomerates SEM. ¥RD, MS 351
BaFe .0y, FRC 100-3000 Hexagonal platelets, agglomerates SEM, XRD, DTA, VSM 385
BaFes=04a PPC 10-50 TEM, XRD, MS, VSM 20
BaFex044 FPC 10-500 Hexagonal platelets, agglomerates HRTEM, TEM, XRD, TGA, OTA, Raman, YSM 386
BaFex04q FEC 400-3000 Hexagonal platelets SEM. XRD, TGA, OTA, VM 387
BaFe=04a PPC 10-3000 Platelets TEM, XRD, TGA, VSM 388
(Fe,Mi,Cu) HR 10-200 Spheres TEM, XRO, TMA 38
Fe, p-Fes0s HR ~40 Wires TEM, HRTEM, SEM, XRD, VSM, M3 389
Co HR 20-100 Spheres TEM, XRD, ICP 390
Co HR <40 Agglomerates TEM, XRD, ICP, DSC, BET, SQUID 32
Co HR 3-8 Spheres, S5A TEM, XRD, SAXS, 5QUID 391
CoBg, CoFes0y, Fes0,, y-Fei0 HR 2-5 Spheres TEM, XAMNES, SAXS 56
i HR 25-30 *RD, ICP 34
Mi HR 2-5 Spheres TEM, XRD, UWis 392
CoPt (L15) HR 20-25 Spheres TEM, XRD, ICP, EDX, VSM, SQUID 393
(Fe,Zr,B) (FesB) (Zr0.) HR 515 SEM, XRD, EDX, EXAFS, AA, FTIR, DSC, MS, 5QUID 394
(M.B) (M=Fe, Co, Ni, Mn) HR 7-12 ¥RD, MS, ACSus 35
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Compound* Methodt Size, nm Momphology Characterisation Ref.
(Fe,MNi.B) HR <50 Agglomerates TEM, MS 36
(Fe,B) amorphous HR 50-150 Spheres TEM, DSC, BET, ICP, MS 395
Fean—.CrBa HR 20-200 Spheres TEM, ¥XRD, TGA, MS, SQUID 396
Fesq Cr.Ba amorphous HR 3-200 Spheres, agglomerates TEM, XRD, MS, 5QUID 397, 398
(Co,B) amaorphous HR ~40 Spheres TEM, XRD, XFS, ICP, MS 300
e-Co HR ~5 Spheres, SA SEM, TEM, XRD, SQUID 40
Lo HR ~11 Spheres, SA HRTEM, XRD 41
Lo HR 7-10 Spheres, SA HRTEM, XRD, SQUID 345
Lo HR ~5 Spheres, SA TEM, XRD a9
MnFe.0, H ~25 XRD, FB 400
MnFea0y4 H ~540 Spheres, polyhedra TEM, MS, SQUID 4M
FesOy H ~340 Folyhedra TEM, MS, SQUID 401
Fes0y H 30-200 Polyhedra TEM, XRD, AA 402
Feq0y H 50-150 Spheres SEM, XRD, BET 48
Fe,0, H 12-59 TEM, XRD, FTIR, TGA, VSM 403
CoFe.04 H ~400 Spheres, polyhedra TEM, MS, SQUID 4
CoFe.0y H 525 Spheres TEM, ¥RD, TGA, EDAX, SQUID 404
MiFea0y H 20-100 Folyhedra TEM, XRD, AA 402
MNiFe.0, I ~B80 Folyhedra TEM, MS, SQUID 40
MFea 0y (M=Cu, Ni, Zn) H 3-10 ¥RD, VSM 405
ZnFe0y H ~300 Polyhedral SEM, xRD, EDAX, VSM 47
ZnFe0, H 20-80 Polyhedra TEM, XRD, AA 402
Mny _ZnFes0y H 5-200 Spheres, palyhedra TEM, SEM, XRD, A4, OTA, TGA, AES, FB 48
Mnq _ZnFea0y H 10-17 X¥RD, ICP 406
My N FeaOyfa-Fea Oy H <12 Spheres, large a polyhedra TEM, ¥RD, VSM 407
Miq N, FeaOy H 40-70 Spheres SEM, XRD, WSM 408
SrFe204g H 50-2000 Hexagonal platelets SEM, XRD, A, VSM 49
SrFea04a H B-30 Spheres TEM, XRD, DTA, EPR 409
BaFeq204a H 100-1900 Hexagonal platelets SEM, XRD 410
BaFe12040 H 50-800 Hexagonal platelets SEM, XRD, VSM 51
BaFe,.044 H 200-1000 Hexagonal platelets SEM, XRD 41
BaFeq204a H 150-1500 Hexagonal platelets SEM, XRD, BET, VSM 412
BaFeqa049 H 150-10000 Hexagonal platelets, needles TEM, SEM, XRD, DLS, DTA, TGA, VSM 50
BaFeq204a H 40-700 Hexagonal platelets TEM, XRD 413-415
BaFe2049 H 100-200 Hexagonal platelets TEM, XRD 52
BaFe204a/BasFes0y7 H <1000 Polyhedra, spheres TEM, ¥RD, VSM? 44
REFe0s/REsFes 0y (RE=Er-Lu) H <80 Spheres TEM, XRD 45
x-Fe I 10-100 Spheres TEM, ¥RD, EELS, AGM, MS 62
Fe M 2-15 Spheres HRTEM, SAD 63
Fe I 5-180 Needles TEM, XRD, SAD, VSM 355
Fe i <5 Spheres TEM, XRD, optical absorption, YSM, SQUID 416
a-Fe [ 50-150 Spheres TEM, XRD, YSM? 417
a-Fe [ 20-1000 Spheres, needles TEM, XRD, VSM 418, 419
a-Fe (f-FeO0H) M 10-200 Polyhedra, spheres, needles TEM 420
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Compound* Method? Size, nm Morphology Characterisation; Ref.

FefFeB [ <3 TEM, XPS, BET, MS 421

Co 1] =10 Spheres TEM, XRD, SQUID 34, 422
Co i 5-110 Spheres TEM, Conductivity, AGM 64

Co M 5-10 Spheres, SA SEM, SQUID 423, 424
Co 1] 2-10 Spheres TEM, STM, XRD, SAXS, SQUID 425427
Co 1] 5-12 Spheres, SA TEM, SEM, SQUID 428
Co W <5 Spheres TEM, XRD, sQUID 317
CofAu (corefshell) i 5-25 Spheres TEM, AFM, UVvis 429

M 1] 2-16 Spheres TEM, XRD, SQUID 249
(Fe,Cu) 1] 5-50 Spheres TEM, XRD, EDS, Conductivity, EELS, AGM, MS, SQUID 430
FePt; 1] 8-10 Spheres TEM, XRD, SQUID 43
(Fe,Cu,B) M 5-30 Spheres TEM, SEM, ¥RD, EDS, EELS, MS, AGM, SQUID 432 433
CooB M 2-20 Spheres TEM, SAD, UNvis, AGM 434
FeOOH M <80 Meedles SEM, XRD, UWvis, Conductivity 60
MgFea0s, CoFesDy 1] 10-30 Spheres TEM, ND, MS, SQUID 71
MnFea0, M 5-10 Spheres TEM, XRD, ND, ICP, M5, SQUID 435
MnFes0, 1] 3-10 Spheres TEM, XRD, SQUID 318
Fes04 1] 3-15 Spheres TEM, DSC, TGA, SANS, SQUID 435
Fes04 1] 3-10 Spheres TEM, XRD, SQUID 318
Fes0, [l 312 Spheres TEM, XRD, AGM, MS, V5M 436
Fe,0, i 3-12 Spheres TEM, XRD, VSM 437
Fes0,4 [ 5-20 TEM, XRD, AA, DLS, SQUID 438
Fe.0, (=-FeOOH) M 8-100 Spheres, needles TEM, XRD, BET, DSC, ¥SM 439
CoFe.0, [l <15 TEM, XRD, ND, ICP, SQUID 70
CoFe,0y 1] 3-10 Spheres TEM, XRD, SQUID 318
CoFe,0y 1] 10-18 Spheres TEM, XRD, EXAFS, SQUID 440
CoFe,0y 1] 2-8 Spheres TEM, XRD, XANES, SAXS, Conductivity, MS, AGM, SQUID 352, 441-443
CoFes0, M 2-15 Spheres TEM, XRD, EDS, MS, SQUID 444, 445
CoFes0y [ 2-8 TEM, XRD, SAXS, EDS, sQUID 446
CoFe,0, 1] 5-35 Spheres TEM, XRD, ND, ICP, MS, SQUID 253, 447
CoFes0y M 5-20 Spheres TEM, XRD, VSM 448
CoFes_ 04 M B-11 Spheres TEM, XRD, SAD, MS 449
Coq-«RE,Fea0y (RE=Ce-Er) [ 17-23 XRD, SQUID 450
nq_yFes 0y M 2-6 Spheres TEM, EDS, MS, SQUID 451
ny_Fes 04 [ 2-50 Spheres TEM, XRD, DLS, BET, ICP, SQUID 452
Mny_ZnFea0y M 25-130 Spheres TEM, XRD, BET, PCS 65
Mn,_,Zn Fe,0, i 3-1000 Agglomerates SEM, XRD, BET, DTA, TGA 453
Coy_ZnFes0y 1] <7 Spheres TEM, SAD, EDS, AGM, FMR, SQUID 454, 455
Mi, _,Zn,Fe.0, [ 20-150 Spheres TEM, XRD, BET, PCS 65
y-Fes0q [l 3-12 Spheres TEM, XRD, AGM, MS, V5M 436
y-Fes0y 1] 4-20 Spheres TEM, SEM, XRD, MS, SQUID 456
yFea0sFes0y M 2-14 Spheres TEM, XRD, VSM 457
SrFeq04q M 9-120 Hexagonal platelets TEM, XRD, BET, DTA, TGA, VSM 21
SrFeq204g M E5-1000 Hexagonal platelets, agglomerates TEM, XRD, BET, OTA, TGA, FTIR, M3, VSM 73
Srfes0yg [ 3-100 TEM, XRD, DTA, TGA, SQUID 458 51




Compound* Method? Size, nm Momhology Characterisation] Ref.
BaFe 2049 i 3-15 TEM, XRD, VSM 66
BaFe 2049 i 5-100 Spheres TEM, XRD, DTA, TGA, VSM 459
Co[Fe(CN)sNO) il 22-31 Polyhedra TEM, FTIR 66
Cra[Cr(CN)g] Ha0 i 15-200 Polyhedra TEM, FTIR 66
CoyFelCN)gla i 12-22 Folyhedra TEM, FTIR 66
Co/PVP T(OM) <2 Spheres TEM, HRTEM, SQUID 74
Co T(OM) 3-5 Spheres, SA HRTEM, WAXS, SQUID 93
17%10 rods
NiPVP T(OM) <5 Spheres, SA TEM, EELS, FTIR, EDS 460
NiPVP T(OM) <5 Spheres, SA HRTEM, WAXS, SQUID 85
M T(OM) 4x15 Rods TEM, SQUID 92
Mi T(OM) 10-15 Rods TEM, SQUID 93
CoPt, CoPty, Co/Pt (core/shell) T(OM) =10 Spheres TEM, SQUID 96
Co.Pty _/PVP TIOM) 1-5 Spheres TEM, FTIR, WAXS, SQUID g8
Co0, Co0,PVP T(OM) 5-12 Spheres TEM, HRTEM, WAXS, 5QUID 75
y-Fealy TIOM) 67 Spheres TEM, XRD |
CoFea0y T(OM) 49 Spheres, SA TEM, ¥RD, SQUID e}
SrFen_Oqo- 154 T(OM) 200-500 XRD, DTA, TGA, FTIR, FB 461
Fe T(CO) 5-8 Spheres TEM, SQUID 95
Fe/TOPD T(CO) 2-1 Meedles TEM, SQUID a2
Fefpolymer (core/shell) T(CO) <100 Spheres TEM, DSC, ICP, FTIR, NMR, SQUID a2z
Fe, y-Fe.0y T(ICO) 10-15 Spheres TEM, XRD 97
Co, CoD TICO) 4-5 Spheres TEM, EELS 80
Co T(CO) 50-100 Spheres TEM, SQUID 94
Co T(CO) 5-12 Spheres TEM 462
Co T(CO) ~12 Spheres TEM, SQUID, FMR 463
Co, #Co TiCO) 3-17 Spheres, rods, cubes, SA TEM, %RD, EELS, HRTEM 78,79
Co, #Co TICO) 8-12 Spheres, discs TEM, ¥RD, HRTEM, SQUID g9
Co/Ps TICO) 5-30 Agglomerates TEM, FTIR 83
Co/HPS T(CO) 2-15 Spheres TEM, XRF, FMR a1
eCofTOPO TICO) 4-25 Spheres, rods, 5A TEM, XRD 77
&Co/TOPO TICO) 15-25 Spheres, polyhedra TEM, XRD 76
MnO T(CO) 5-10 Spheres TEM, ¥RD, SQUID 464
f-Fea0s, y-FeD0OH T(CO) ~30 Spheres TEM, XRD, XPS, FTIR 465
Fe L 2-15 Chains 5TM, ESR 198
Fe/PFO 5 1-12 Spheres HRTEM, SQUID 466
Fe/Si0, 5 3-8 Agglomerates TEM, XRD, DSC, TPD, TPR 102
(Fe,Co) 10-20
Fe/Thicl 5 3-25 SA monolayers AES, XRD, XANES, XPS, DSC, TGA, FTIR, M5 105, 106, 111
Fe/PVP 5 3-8 Spheres TEM, SQUID 10
Fe amorphous g5 <30 Spheres TEM, XRD, TGA, DSC, SQUID 99, 467
Fe, Co, (Fe,Co) S 2-20 Spheres TEM, XRD, DSC 100
Co 5 5-10 Spheres TEM, FTIR, SQUID 468
Co S 30-200 Platelats TEM, SAD, Lorentz microscopy 108 52




Compound* Methodt Size, nm Morphology Characterisation] Ref.
i S 520 Spheres TEM, XRD, TGA, DSC, SQUID 109
MifSi0, 5 10-50 Spheres TEM, AFIM 107
(FeCo) s =10 Spheres TEM, SANS, DSC 103
(Fe,Ni) s <25 Agglomerates TEM, XRD, TGA, DSC, BET, MS, sQUID 104
(Co,Mi) S <10 SA monclayers TEM, SEM, XRD, TGA, BET, VsSM 110
FesOu/PVA S 12-20 Spheres TEM, AFM, XRD, DSC, TGA, MS, SQUID 114
Fes0y ] <20 Spheres TEM, XRD, TGA, M5, SQUID 116
Fes0y 5 20-80 Rods TEM, XRD, TGA, CHN, MS, WSM 19
Fe 0, y-Fe05 S 7-11=17-21 Needles TEM, SEM, XRD, MS, V5M 118
Cos0y, Fes0y S 530 Polyhedra TEM, XRD, DRS, BET 15
MiFe.0, s <25 Agglomerates TEM, XRD, BET, ESR, TGA, DSC 12
Fe, 04 UDADOFADSA/OTS ] 5-25 Spheres TEM, XRD, FTIR, EPR, TGA, MS, SQUID, VSM 13, 117
Wy .P. (M=Fg, Co Ni) SG 2-10 Hexagonal platelsts TEM, XRD 469
Fe/Si0 SG <10 Agglomerates TEM, XBD, M5, VSM 134
(MiFd)PVRP SG 1-5 Spheres HRTEM, XRD, XPS, VSM 108
Fea0y/Si0s SG 515 ¢ Spheres TEM, Flucrescent microscopy 470
Fes04/Si0a 2-100 s

CoFe,0, SG 10-50 ®ROD, MS, VSM 121
Cog.aMng.1Fes0y SG 10-50 TEM, XRD, MS, VSM 123
Coq_,Cr.Fe.0y SG 5-20 Spheres TEM, XRD, ICP, V5M 124
CoBig.qFeq004 SG 10-80 AFM, XRD, RBS, TGA, MS, VSM 125
CoGdy4Feq.904 SG 11-30 #RO, MS, VSM 127
CﬁNdn.1FE1.gD4

Coq_pZnFely SG 10-80 Agglomerates SEM, XRD, MS, VSM 128
CoYy.iFe 40, SG 6-30 #RO, MS, VSM 126
Colag Feqa04

MiFe.0,/5i0, 5G 5-20 Agglomerates XRD, TGA, FTIR, ESR, MS, VSM 136
MiFes0y SG 530 Spheres? TEM, XRD, OTA, BET, SQUID 122
Mig2sCUnasZNg.sFea0y SG 40-50 Agglomerates TEM, XBD, OTA, FTIR, ACPerm 471
Mig.sZna.sFe04MgLSi0y SG 100-200 Agglomerates SEM, XRD, ACPerm 472
a-Fea Oy SG 20-60 Spindles, spheres TEM, XRD, SAXS 473
a-Fealy SG 50-3300 Spheres, platelsts TEM, SEM, XRD, ICF, EDX, FTIR, U¥vis 474
Fea04/Si0s SG 950 Agglomerates TEM, ESR, BET 135
BaFe .04 SG 100-250 Polyhedra TEM, XRD, VSM 475
Ba,CoFexsOa SG 10-100 Spheres, cubes TEM, XRD, XPS, BET, VSM 131
BaFe; 2049 SG B0-400 Hexagonal platelets TEM, XRD, VS 476
BaFei2044 SG 10-25 Platelets TEM, XRD, TGA, DTA, SQUID, WSM a77
Baq_.Sr.Fes0qa SG BO-85 Hexagonal platelsts SEM, XRD, MS, VSM 129
BasnCoFess0ar SG 5-500 Spheres TEM, XRD, VSM 130
Lag.e7Cag.asMnly SG 30-60 Agglomerates TEM, XRD, TGA, XPS, FTIR, VSM 133
¥ Fes0ya 5G 304520 Agglomerates TEM, SEM, XRD, VSM, SQUID 132
Fe, Ni, Co, (Fe,Co), (Fe,Cu), (Co,Cu) P 5-50 Spheres TEM, SEM, XRD 149, 158
Fe, (Fe,Co), (Fe Ni), (Co,Ni,Fe) P 5-250 Spheres SEM, XRD, VSM 141
Co F ~1200 Agglomerates SEM, XRD, FMR 166
Co P 25-150 TEM, XRD, CHM, SQUID 531?1
CoMica F 1-500 Agglomerates SEM, XRD, U\vis, IR 163




Compound* Method? Size, nm Momhology Characterisation Ref.
Co, Pt, CoPt, CoPt, P 1-3 Spheres TEM, XRD 160
CoMiLDH P 5-20 Turbostratic aggregate TEM, ¥RD, TGA, DTA, FTIR, UV-NIR 165
Co, Mi, (Co,NiyPVP P 100-600 Spheres SEM, XRD, TGA, VSM 152
Co, (CoNi), (Co,Ni,Fe) P 30-1000 Spheres SEM, ¥RD, EDS. FMR, ACPerm 143
Mi, Co P 20-500 Spheres TEM, XRD 169
Mifmontmaorilonite P B-45 Spheres HRTEM, XRD, V5M 161
MIPVP P 5-2000 Spheres SEM, XRD, FTIR, TPD 151
(Fe,Cao) P ~20 Spheres TEM, ¥RD, EELS, ACPerm 180
(Ni.Co) P 200-700 Spheres SEM, RO, TGA 156
(Mi,Co) P 200-2000 Spheres SEM, xRD, VSM, Permeability 139, 140
(Ni.Co) P 150-700 Spheres SEM, RO, TGA 157
(Ni.Co) P 210-260 Spheres TEM, SEM, XRD, EDS, Microwave permeahility 144
(Mi,Co) P 60-500 Spheres TEM, XRD 148
(Ni.Co) P 25600 Spheres SEM, XRD, WAXS, VSM 167
(Ni.Co) P 200-500 Spheres SEM, XRD, WAXS, VSM 478
(Fe,Mi) P XRD, TGA, FTIR, WSM 479
(Ni.Ca), (Fe,Ni} P 200-500 Spheres TEM, XRD 142
(Mi,Cao), (Fe,Ni,Ca) P 25-2000 Spheres TEM, SEM, ACPerm 145
(Ni,Ca), (Fe,Ni,Ca) P 2040 Spheres TEM, SEM, SQUID, ACPerm 146
(Mi.Ca), (Fe,Ni,Co) P 25-250 Spheres TEM, FMR, ACPerm 147
(Ni.Ca), (Fe,Ni,Co) P 25-3000 Spheres SEM, xRD, XRF, TGA, GPC, TPD/MS, SQUID, ACPerm 164
(Mi.Pd)PVP P 3565 Spheres TEM, XRD, ¥PS, TGA 480
(Co,Cu) P 20-30 Spheres TEM, XRD, MMR, EXAFS, WSM 137, 138
Co.Fe0, P 4-8 Spheres TEM, ¥RD, XANES, MS, DCSus 159
a-Feally P 50-100 Spheres SEM, XRD, FTIR 481
r-Fes0, P 2-8 Spheres TEM, XRD, FTIR 173
y-Fea0s, o-Fes0j P BO-100 Spheres SEM, ¥RD, DRS 153, 155
Fes0s, CoO P 30-300 Spheres SEM, XRD 154
Co ED 3-5 Templated nanowires TEM, HRTEM, VY5 177
Co ED ~200 Templated nanowires SEM, ¥RD, CV, VSM 178
Co ED 40-50 Manowires TEM, FMR, SQUID 20
Co, (CoFe) ED 18-78 Templated nanowires HRTEM, TEM, ¥RD, VSM 184
Mi ED ~6 Templated nanowires TEM 186
Mi ED 1-20 Wires TEM 202
M ED 25-30 Wires TEM, SQUID 203
Mi ED 50-100 Spheres SEM 196
Ni, Co ED 18-500 Templated nanowires TEM, SEM, SQUID, VSM 179, 185
Ni, Co ED 35-500 Templated nanowires MFW, SQUID 182
Mi ED <70 Templated nanowires TEM, Conductivity 180
M ED 20600 Spheres SEM, TEM, CV 194
Mi, (Pd Fe) ED <40 XRD, vy angluar spectroscopy 190
FeoMiz, ED ~18 Templated nanowires TEM, SEM, XRD, VSM 176
CuCo, FeaNis, Co ED 5-10 Wires TEM, STEM, XRD, EELS, EDAX 200
CoPt, FePt ED 25-100 Wires TEM, XRD, VSM 183
CoPt ED 40-60 Wires SEM, XRD, VSM 5482




Compound* Methodt Size, nm Morpholegy Characterisation] Ref.
Fe, Fes0s, FesDy ED 4-12 Wires TEM, ¥SM, SQUID 483
Fe,0,, N0, Coy0,, CoFe,0, ED 230 TEM, ¥RD, DLS, BET 189
SrFe, 0, ED 2-50 Agolomerates SEM, XRD, ICP, SQUID 192
Fe, Mi, (Co,Mi) EC 10-10000 Agglomerates TEM, SEM. XRD, XRF, M5, SQUID 195
a-Fe, p-Fea0s, Fes0y EC 9-55 XRD, M5 249
Mn.Zn,Fe,0, EC 20-2000 SEM, XRD, ICP-MS, SQUID 193
-Fea0s EC 1-25 Agglomerates TEM, XRD, FTIR, BET, Raman, MS, SQUID 191
a-Fe, Co, Ni, FePt MSP 610 Spheres, SA HRTEM, WAXS, VSM, SQUID 211
eCo, hep Co, mt-fec Co MSP 210 Spheres, SA HREM, WAXS, SAXS, XRD, SQUID 208
(Fe,Pt) MSP 2-5 Spheres, SA TEM, PEELS, ICP, RBS, SQUID 3, 207
FePt MsP 2-50 Spheres, triangular platelets TEM, SEM, XRD 218
FePtFe0, MSP =10 Spheres, SA HRTEM, ¥RD, VSM, SQUID 214
FePt (L15) MSP 16 Spheres, SA HRTEM, XRD, SQUID 208, 213, 344
FePt (L1g) MSP 310 Spheres, SA HRTEM, EXAFS, SQUID 215
FePt (L1g) MSP -8 Spheres, SA TEM, SQUID 216
FePt (L15) MSP 2-6 Spheres TEM, XRD, RBS, XPS, MS 484
FePt (L1g) MSP 1-4 Spheres, SA TEM, VSM, SQUID 209
FePt (L1,) MSP 2-5 Spheres, SA TEM 210
FePt (L15) MSP 35 Spheres TEM, XPS, MS, VSM 212
FeFt/Ft-Fes0y MSP 812 Spheres TEM, XPS 223
Pt-Fe,04 MSP ~10 Spheres TEM, XRD, XPS 222
CoPty/ACA MSP 1-50 Spheres, Wires HRTEM, TEM, SEM, XRD, ICP, AES 21
FePd, CoPt, (Fe,Co)Pt (L15) MSP 11 Spheres, SA TEM, SEM, XRD, AGM, VSM 217, 220
[FEq_gPtm }H&'&'Q‘IE [Un} MSP 2-5 Spheres TEM KHD VSM 485
NeasPly7. MsP ~3 Spheres TEM, XRD, XRF, SQUID 219
(Sm,Co), (Nd,Fe) MSP ~9 Clusters TEM, SQUID 204
Fe;0, MSP 320 Spheres, SA TEM, XRD 486

*ACA: 1-adamentanecarboxylic acid; DSA: dodecylsulphonic acid; HPS: hyper-cross-linked polystyrene; LDH: layered double hydride; mt-fcc: multi-twinned face centred cubic; OPA:
octylphosphonic acid; OTS: octadecyltrichlorosilane; PPO: poly(dimethylphenylene oxide); PS: polystyrene; PVA: polyvinyl alcohol; PVP: polyvinylpyrrolidone; RE: rare earth; SDS:
sodium dodecylsulphate; TOPO: trioctylphospheneoxide; UDA: 10-undecanoic acid.
{EC: electrochemical; ED: electrodeposition; H: hydrothermal; HR: hydride reduction; PPC: precipitation; M: micellar or microemulsion; MSP: multisynthesis processing; P: polyol; S:
sonolysis; SG: sol—gel; T(CO): thermolosis - carbonyl decomposition; T(OM): thermolosis - organometallic; uv: photolysis.
{AA: atomic absorption spectroscopy; ACPerm: alternating current permeametry; ACSus: alternating current susceptometry; AES: Auger electron spectroscopy; AFM: atomic force
microscopy; AGM: alternating gradient magnetometry; BET: Brunauer—-Emmett-Teller (a method of measuring surface area); CHN: carbon—hydrogen—nitrogen analysis; CV: cyclic
voltammery; DLS: dynamic light scattering; DRS: diffuse reflectance spectroscopy; DSC: differential scanning calorimetry; DCSus: direct current susceptometry; DTA: differential thermal
analysis; EDAX: energy dispersive analysis of X-rays; EDX/ EDS: energy dispersive X-ray spectroscopy; EELS: electron energy loss spectroscopy; EPR: electron paramagnetic resonance;
ESR: electron spin resonance; EXAFS: X-ray absorption fine structure (spectroscopy); FB: Faraday balance; FMR: ferromagnetic resonance; FTIR: Fourier transform infrared spectroscopy;
GPC: gas phase chromatography; HRTEM: high resolution transmission electron microscopy; ICP: inductively coupled plasma; IR: infrared spectroscopy; MFM: magnetic force
microscopy; MS: Mo sshauer effect spectroscopy; ND: neutron diffraction; NMR: nuclear magnetic resonance; PCS: photon correlation spectroscopy; PEELS: parallel electron energy loss
spectroscopy; RBS: Rutherford back-scattering spectroscopy; SAD: selected area electron diffraction; SANS: small angle neutron spectroscopy; SAXS: small angle X-ray spectroscopy;
SEM: scanning electron microscopy; SQUID: superconducting quantum interference device magnetometry; STM: scanning tunneling microscopy; TMA: thermal mass analysis; TEM:
transmission electron microscopy; TGA: thermal gravimetric analysis; TPD: temperature programmed desorption; TPR: temperature programmed reduction; UVVis: ultraviolet-visible
spectroscopy; UV-NIR: ultraviolet-near infrared spectroscopy; VSM: vibrating sample magnetometry; WAXS: wide angle X-ray spectroscopy; XANES: X-ray absorption nea55dge
spectroscopy; XRF: X-ray fluorescence; XPS: X-ray photoelectron spectroscopy; XRD: X-ray diffraction.
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polyol method

The polyol method, in which the polyol acts as solvent,
reducing agent, and surfactant, is a suitable method for
preparing nanophase and micrometre size particles with
well defined shapes and controlled particle sizes

By this method, precursor compounds such as oxides,
nitrates, and acetates are either dissolved or suspended in a
diol, such as ethylene glycol or diethylene glycol. The
reaction mixture is then heated to reflux between 180 and
199°C. During the reaction, the metal precursors become
solubilised in the diol, form an intermediate, and then are
reduced to form metal nuclei, which form metal particles.
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polyol method

Nanocrystalline powders such as Fe, Co, Ni, Cu, Ru,
Rh, Pd, Ag, Sn, Re, W, Pt, Au, (Fe,Cu), (Co,Cu),
(Co,Ni), and (Ni,Cu) were also synthesised using
different salt precursors by this method

For example, nanostructured powders of Co,Cu,,_
were synthesized by reacting cobalt acetate
tetrahydrate and copper acetate hydrate in various
proportions in ethylene glycol. The mixtures were
refluxed at 180-190°C for 2 h, the powders precipitated
out of solution, and were subsequently collected and

dried
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polyol method

Fe,;Co., nanoparticles prepared by a polyol
method (SEM)
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Multisynthesis processing methods

One of the greatest advantages of chemical routes is
that they are carried out in solution. This allows a great
deal of versatility and compatibility. Since many of the
chemical routes use similar solvent systems, they may
be interchanged for one another or carried out
concurrently. Therefore, combining one or more
techniques is relatively simple
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