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Fig. 1. Flow diagram of the sol-gel autocombustion

synthesis of metals and metal alloys (18]
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Fig. 2. XRD pattern of the product from the prepa-

ration of NiO by sol-gel autocombustion.
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Fig. 3. Magnetic measurements of the product from

the preparation of NiO by sol-gel autocombustion. (a)
M-H curve; (b) M-T curve.
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Fig. 4. XRD patterns of the products from sol-gel au-

tocombustion with different citric acid/nickel nitrate

stoichiometric ratios as indicated [2°].
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Fig. 6. Optical photographs of several dried gels (18],
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high-resolution TEM images of one grain [25].
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Fig. 10. (a) The saturation magnetization of Cog.5Nig.5 alloys with and without ethanol as a function of activating

temperature [28]; (b) the saturation magnetization of Co1—;Ni; alloys as a function of Co content (28],
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A TERS B, X PR AEH R A Vegard’s law ).
i Vegard’s law, Coq_,Ni, £r4 (111) [ 1 & 17
RN A d = (1—2)dco+adni, e deo 9 Co
FRY(111) THI A AR THTTATER, ds 24 NI (111) T A T
B8R IR deo > dui, FTEAY o BRI d BB 23 ik
/N, AR ¥E Bragg A, Coy_,Ni, &4 (111) MH AT
SV AR I g A B T A Bl R I R A B R

BV T ] £ Co-Ni & & 78 7 MR B 17 I I i Jise
BRIFEIE O A5, RIS SR AT 195 /50 4 S 9 KA R T
PEREFRAL TIRIF I 7.

Li %5 BO=92) 3@ 3o o A8 395 fi e Jle | R o v v AR
Fr LS8, EEEsSP (ARERAHEAS
VERRISAR) B REH] 25 48 Ni R BURL. ATl
RI, 75250 350 °C 2 A4 KE I 72 90 8 hep 25
F 4 8 Ni, 1Ml 750 °C ke 7= )N fee Z5H 1)
& Ja Ni; 7= W) RORE IR O /I8 B M o 55 70 - s T 48
K. BeAbh, AR BV R B R ek & T
Ni-Co, Ni-Fe & &40k ks 5234 g5 LR B, 1500
N R THIE P 77 1R 15 5L 02 1 RSH AT/ 2210 nm
LA, NigFe A4 7E =i N RO H 8 1 g 1.
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Kumar 5 HIAHALR 7 VAL B H A i T <
J& Ni RoKI0RE, AT <6 e N1 RENS T B Hd JA K]
[F] B 2 SRR T R e e e v 7 A RO SR A AR
G B AL JE AR A B0

4.2 BFRBERBMIEEH &EN-AgAE

A
BAa

TERTTE I VRA b, FRATTHR 2] A BERE T 2 7E— A
PR T 5 DR B R A AR, X — i AR R AL TR
K, BT CAFH Tl 45 ASAH I A ). FRATT 8 28 2%
TR B I B BRI v 1) 6 A RF IR 1 Ni-Ag & &4
BE B CLUZ M B R 2 R Ni AT Ag 58 AN B
7, RMEAEACIRS FHREFH B, EeAH
BEESREAFRTRNESRE R FAH LR, e
PO AN G4, EIER S PAPIRES T & WA
BOI. 6T Ni-Ag AN FIE R Rk U, & RITRA #vil
PAIK F 423 kJ /mol, X {15 Ni-Ag 4 2 AHAE[E 14
RE T IESNRA, 1 HRMELE &R TR
REH. Ba, FHRAEN Ni-Ag &4 1 & 7%,
R — TUR A Bhb i HAE A = U TR, &L
[ Ni-Ag & &1 % 775 28738 K% LT
PR VL WO TR 255 PO, X sy v AR R it —
AN AP R ok v AR OK R & 4, AT S 3
T Ni-Ag A HIEE 414 K.

FRATT 2] I T B I 1 R e V2 P v AR 1
BT Ni-Ag &4, s, A% ERkE
5 Al E RIS AR ORI ZU R Sk AR AT IR
TE RGN, MR SRR M BE /R LLIC B 1 : 1.
T R FE R R B, BARe S B L LG 2 AT A
P4 S (R AR TE R B, e = A I A e HE =X
Hy— R A B

M= XRD S (dn ] 12) v LLB 2 i
H, Ni-Ag AHIEA S (B =AM 5 Ficii i) o4
AR BT FRE, B 12 e LT 8 O L
SE R 1) 4 8 Ni A BT 0 (18 255 BT bs iR 1)
FNEIRE J& T o3 7 2516 142 I8 Ag 4 B AT S i
(FTHERFS BT bR b)), Btz A1 B v AN 25 HoAth
FH. B 12 FH DA AT S5 AR IR CA Ni-Ag &
4117 (100), (110), (012), (112) &b FIATEIE, XU
AN T A2 T 0o 3207 S5 R AT STTE e T, BT Ag Al
Ni FR) J5 - B BRL 7 1 K 22 e A 49 3 DY A T 14 J
G5 FIR T 1P EA N E, ST ARz AT
SR TR WS 2. 1 43 M F B AT 7 1) 45 SRt W 4% )
TIXJLA BT . A XRD B 45 F ks & T 545 1

" ULE ), Ni-Ag REE G @b /R H 7t
33.1%. F34b, FPHMIIIE S HLGE 2 HE AR AR AR IR
W7 Ni-Ag NEHE G &R E R 1 ek
1] (JLASH ) TRE G, PIAH RORS E AR AT

o
¥ NiAg alloy

o Ag e Ni

(111)
oe (111)/(200)

< (111)

9P /arb. units

(100)
< (110)

L

1 1
2( 30 40 50 60 70 80 90 100

(=]

BI12  WIHENR KB I 4 Ni-Ag B 740 1) XRD
it 87

Fig. 12. The XRD pattern of the as-synthesized prod-

uct from sol-gel autocombustion (371,

VA B2 8 s 1 IR v ) 4% Ni-Ag A HIE & 411
HUEE 5 2 fi ) 4% 4 B0 BRI 5 08 A 4 A WL EE 2L AR
R, AT B R AR R TR A 1) B R e R
HiE 4 JE WA R IR R R, il & Ni-Ag B4
oS A R E NN WAL L i WAL o I R o i
(50 88, AL ) R N s F 7 81, A AT & B,
CLAENR G A BIn A SRR, #1203 1
SARAE R 2K 4 8 IR 7 A B B, X AN 3O 22 IR
) F7 B KN 5 IR T AN VR B R R 1) (R BE A
K. FTiB G FHR AR 2 e, TEIX AN E DL B AT
L@ TR L RIS SR G, IR MR LR A
F 48R AR H RIS SR A. ikt + Ag-Cu
ANEHEEE, BARES FALE, HEERAS T
B3, B SR A iR R T 800 K 1)) 800 K
A2 Ag-Cu A& MBALIRE. X T Ni-Ag &
SR, ERAS FHA LR, BRI FRRAERE K
A 2800 K. 4, FER )50 BN 1 IVE R R &
JER 7 (1) [ 5 2 75 S — e i RD 1 i 3 e [ 5 2 32 )
R 53 A B FE BE 1 (gradient energy term) fFH L.
T LB A TR ) BRI T RS sl Mt 2 TR %, x4
REE— DTS IR T 1SR, BT LA, Bl i 5 2 il it
O, R PR I B R R, 7R R 2R & T

REHEEM B RAEZATRE TR, B
LA B2 NS BIET YRS, BRATR
Géx. TRk, ¥ IREER B A RE I 0 PR A I I AR A
13 5E A FIE A S ] 4513 LS B
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4.3 BRERBRGEHZEEFe, Ni%
FLIEIA

Z ALANR G R E A K LE R A I
. R E LA AU, B AFE AL U O
HUBR S 7 T 10— BRI R AT s F 2R
2 ALGK G 1 48 AR, W1 V,05 19,
TiO, ), Si0, [*9) Fe 4L P45 7 A4k 4 45 A
HSKIEE LT Z R, X T BA Z AL )E
HWIRAKULR T HA 2 LA 24k, i B3
MRF ) R RrE, Phin RGP S k. S 3R, T
WREATENE . @R RS, XM/ LatE
JBE YL A PR A e ] 6 TP i VR AR 1O (R A
X g R IR AE SR, B, PR
A T8 B EAR AN ALY (AR HON); & T
SRk, R Bt PR BRAR, PR A KB
AEL K ) R A AR A AT OB R ) B e AL
LR RIIR k. R B RBEE 5 R
Ryt R T2 B JEORLBRAY 7 e TR I B A
Feid B e U IR RO KBS, [ k%
FLEFI AT REVEROR 0 HBE O (SR AN S
THTHCN(H 5 (b) KA 2y T 88 27 AR
BUEATIE). Fir LR IR B AR 5 B2 FL A5 1
< B IR R AR AR 2K i TAE.

(110)

9P /arb. units

(211)

L i1

20 40 60 80 100
20/(%)

K13 4&J& Fe LUkt XRD [ (20)
Fig. 13. XRD pattern of the iron foam (261,

&)@ Fe HITHIRTEEL Co, Ni, AgZ54 B &R
PERE SR, BT DAEEHE Fe MBS 4 J@ S04 ks i 1
RELE Co AT N 50 A . #F 50 R R I, ¥ e e Jise
H R e b 2 10 i ] DLOE i 7 JEURHA R
TR MK LB R PO L s iR T
1B, PRALSEEG 251, Vi I e i E MR Joe vk il 4% 22 FL 45
P 45 R Fe VIR 24 TR ALY, SLIG IR AR 5 A
ISR 2EML, B B S B4 5 X AN TSR . sk

56 2 AR IR T IR TR ORI, A R LL A5 %o S
SRR EOR, AT IR i Bl b e i 2 #
RIS R, PR A EE R B 1.25 ¢ 1
I REAS 22 <) Fe(A1K 13 ).

(b)

14 (a) BB B BBk ] % 5 R Fe I 1 T Bt
i 2615 (b) T8I BRI 722 0 B S 2 VR (26

Fig. 14. (a) Optical photographs of the iron dried
gel [261; (b) product from the autocombustion of the
same dried gel [26],

W 14 (a) F1 (b) At , EGEE T e AT 5 e
ARG == T LR, PRI iA RS
THERR AR AR LU B B R AR T IR, PR R4
FE TR AR 10 5. FRATTENIE T8¢ e B Bk Je ik
FE L B A o = IR S RIS, BT A=) 00 % B 42
EH N MR, F=9%5 K225 0.002 g/cm3,
I L Z = W) 2 TE e 1) AT LARR N 42 08 Fe YLK, =4
(B 5 2 TV T gt e B R R 4 R T B
BHTARE, AR R, R RK A, TPk it
BRI R I, AERFERZR Ak B 1 =4 % tH B e 1) 4
JEeEE. HAN, IWE 15 (a) FTzs I SEM ATE 15 (b)
Froni) TEM B F A mr LS MG 2074 1) 2 L4
1260 ) SEM B 7 H, X L8 LA KHRAE 50—500
nm Z[A; NTEM B E&EH, 24502 H R4
4200 nm B« 600 nm K 1 0B 94 K HORE IZE 2 1
BRIV, Z LA R R, AR A AT RS2 BT AR
AR B Ja 20 ) SRR TS0 R B

FH 3R 3h K 5 B 35 T (VSM) X 7 4 (1) g A i3k
AT, R BLH R N AR B T I W e 2R
(an 16 fr /w), Mo FVRERE 9 155 A-m? kg, Hr il
J191.59 kA /m, i B 7= 4 2 14 AR 58 0 3K g A
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B2 {H 2 5 R SR 4 8 Fe 110 A0 4 AR
(217 A-m? /kg) M ELEL/N. BT DAHERT, 2 ALK L1
(14 &8 Fe LA R & A D B AR S A4 T, X L8 2% i
WA T RE S 42 8 Fe 9N K RIURL AL HURF I 26 T 4k 31 3
FAIE AT, 156 a-Fea O3 Al FesOy. HiH a-Fep O3
B JRERHE )5 FesOy A BRHEVE ), 1HE FesOy 111
FIREAE (FR R 28 92 A-m? /kg) /T 48 Fe 1
TRIRERE. BTLA, SEE6IN &2 (1) Fe A BOR FI AN
T R A BB W 7 0 ) A P s vy

;_5‘.'00 nm

(b)

0.5 pm

K15 (a) B B IRBIEH] & 11 2 FLE 146 )8 Fe i)
SEM & [26]; (b) TEM & (b) [20]

Fig. 15. (a) SEM images [26]; (b) TEM images of the
600 °C-ignited sample from the sol-gel autocombus-

tion [26],

150 F
H.=1.59 kA/m

1001 My =155 emu/g

M/ (emu/g)
o 8

|

o

=)
—

—100

— 150~
1 1 1 1 1 1 1 1 1 1 1 1 1
-1.5 —1.0 -0.5 0 0.5 1.0 1.5
poH/T

16 £J@ Fe yURAE SR T T [l £ (26)
Fig. 16. Room temperature magnetic hysteresis loop

of iron foam [26],
Gao 55 FVA I B AR i 46 ) 1 &) Ni
TUR, M AT R AR R B ) B AT W B 2 FL s R A
IR EER A, i 2 FL.45 4 (K FLA2 £ 300 nm

i E [/17]
XFh 2 LM 48 Fe 804 )8 NiiE LA R

O (B AN R I R, ERR L L
F e R et AL S5 B IR A U R A R
f10 L FH I S5¢.

4.4 BB B ESI & Zn,Cd, .S
YA TR

ZnS, CdS Ml = JC & 4 Zn-Cd-S /& H E [ ¥
SRR, T AR BR800 2 R L AR i, AR
CAEVE 2 WG &2 I R P89 (2401
7, Cdy S K FURL (1) 1) 8% 71 B A PRl 26
— b 5 1% K G A R A PO B R s i
TENTE DU X R TR A R, KBS R
AT AR =4 ) AR LA AR M 1] T NI R S B
PRV Ay RS AR R R S R R E R B A Y
KIBEAE =, FRAT 1 U TRt s 8 Ry il 46 H
TAFHS ) Zn, Cdy S PRk B2 5R% 7K
POEAENE S HIOA B Z AR E T e
E AR 55, HERIISRIL T Zn, Cdy S 9K ki ()

i 27t M 15 97,

(100)
- (112)

- (201)

o
o
S

(101)
(102)
(110)

(103)
L (200)

L7
us | SN

% a a Zn,. 8Cdu 28 A 1
m ZnooCdoS R

Zng.4Cdo S
A,
Zn.2CdosS
i l A A A A

ui s L4

N

SR /arb. units

m,—<

20 25 30 35 40 45 50 55 60
20/(%)

BI17 et BRI 4 1 Zng Cdy — oS SRR

ff1 XRD [ (52

Fig. 17. The XRD patterns of the Zn,;Cd;_,S samples

from sol-gel autocombustion (521,

il gk A2 Zn A0 CA ) T U5 AT 9 AH R A R
Eh, T 4% G AR K (CHLNLS), Bt IR 75 5 i 7
ﬁfFH]L RERE AL HoS AR, M F& fiE— N AR AL A 855
B TR SN SR B A HT BTk i 17 B, B
il # tH 1) ZnS, CdS M Zn,Cdy_,S 44K kLA
CPEERT AR, Oy TR T EOE, BT R A T
Gy AEHE T CAS FI ZnS (AT EE0 45 0 AR TEEAT 5
. e A UK IR, P 4% ) CdS T ZnS 44
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KITORL AT 5 1% 5 AR EAT 9P 52 & — 5 BEE -
Yirh Zn S EIIEIN, A Zn,Cdi_, S WIIAT S
Ve 7] /5 A B R R B)) (75 & Vegard’s law); iXIE B
TR E R RIE R 4 ZnS, CAS M Zn,Cd;—,S
KR R, Zad TEM 434, ki R ~F 71
9100 nm 72 A5, F4b, @ik o i dn s 28 S 45 1)
MERZR, WU T Zn,Cdy_,S (0 < z < 1) [H¥E
PR &1 oy R ENRA B XY EDX 3 A X
WERH T &4 50 R RR 1T SRS AR A 1.

wn
= Zng ¢Cdo.4S
E]
s Zno4Cdo S
g
k: Zng.2Cdo.gS
=
= . CdS
ZnS
ZnosCdg.2S

1 1 1 1 1 1
300 350 400 450 500 550 600 650
P /nm

EI18 VAR BERL R BEVE & 1 Zngy Cdy — S AR BURL
1) UV-Vis Mg [52]

Fig. 18. UV-Vis spectrums of the Zn,Cd;_,S samples

from sol-gel autocombustion [°2].

MBI 18 T 7R 1 Zn, Cd S 148 A 1T L Ui
Jei (UV-Vis %) AT LAE H, 6 =P B A BE 1
W Wi, WS BE A ) Zn 2 B IS N CdS
#1500 nm 5% ZnS #) 326 nm, it X - 4E
SRIE T GUATIURL K /I8 RS 72 A f o R i sk oz 501
T A& RKYR T Zn, Cdy S W43 B o728 Fir 5| S 1 iy
BRTEBEI L. F34h, X SFH = H PL K6
WERTDAE H, BEAE =P Zn S B RN, BEE RO
Ve — B ) F K AL B, PP B AR RO I, [R] R B
H Zn BRI .

R g R v T AR B R e T A
T I RS T 4 A R A 1 2L G ke S IROGE 7R ) e Y
], M AE Zn, Cdy S GKRBURLTE &6 R
(LED). ~FHR 7« D' I8 B 28 1 55 77 T () B FH LA
SRS R T R R

4.5 BRERBMEERIEER-EERE
=LZES:

1 T AN TR 70 2R O JEL 7 w0 S BB SR AR AN

[, T DA P ¥ J e A B R vk 1) 45 <2 I - AR < )

ZAMEN B L BL Si0s A ER 1 4 I8 - Si0, B

GOMORE. 3K T TR AR AR 5 43 A2 A8 I TR B
H R & 4. 2012 5 Warren 2575 1% 7 Wi T
— g R TR POl Al AT DA SR R T 5 = 2 R
%t ICPTS) 1E A il £ SiO2 M Si i, LAN, N-—H
AW L (DMF) 1R N iE 7, DL @ liE R Eh7E v &
J&ETIR, DRI B 2 R E AT & B A )
24671, T8I LS 2 1 T 2] o A IRt A
DA i) 2% T R v A AT T R s T Bk A 5 DY Lk
IR (THF) #1518 G, e ad pHAE R Y 2 J5 1Y
T e Bt g R v 31 22 AL IR R I AR I L] HL T (an
K119), B2t b 3 FR Y Rl 2 FLAE A I LA AN
TR IR S B AKA R XM ] A%
<8 Pd Z ALK E SRR DL Z i m Tl
P, BRI T R SiO 40K M R F R K =
B, P ORGSR H i R Rt L R
BH f& L0 PR F AR L

K19 ISR IR /AN ERIE B8 S R AR B s PA-L 5
S TRV SRR Wi BE A4 (5]
Fig. 19. Colloidal crystal templating of a palladium-

L-isoleucine sol-gel precursor by a polystyrene sphere

array [°°],

2014 4, Xu S I 7 LRIk, Hil&
H SiO AL 4B Ni 54 4 NigFe (1 #1441 K 55
o 50571 ZEABATT AR ) A AR HR, R R T B
T OX A4 52 1 3] 22 FLASEAR LTI EAT AAAL B, T 2 4 iE
TR 28 5 45 B 1 T B IR B N A
R RS AR NI TR R R A&
P X BB R B AL S T R B e it
T e IR Sk R 1B KRR ZEABATT R TR, X
750°C T2 h =47 7 EDX A, A
R, Bkea =y B A C, O, Si, NilUf
JGE. DUFPICE H Ni R 7 5 o B & &8 4.53%,
HRHE XRD 73 #7724 AN AE NiO (1A, By BAAT A
KN 4.53% NE/NI & & BRZ S R
fih =Fhon R I m, (H R H ARG KR T
E WL DL AL & R A B R R EAR PO X
(B 2 BT W B 20 BT s, AP ZRC (3914
H) i Ze T LA Y, b5 R ARk, AL A7 AR
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AN EORA, XA B RAE IRt 2 1 il B2 R A B 2 Ui
¥ (blocking temperature, Tg). X+ 350 °C 4%
8 h =W FHZE R L 8 K (41 20 ), X i B
2 B AT IR A ABATTRE P AE 300 KR Y
M-H WA B2 (1) 73 B IR, < N1 9K RIURE ) ik
K RIS 7E A 3% 1A £ 30 kOe BT SR & A R, B
T W - O 2, 3K [R)ARE 0 A 7 A S R A £
Ak, AbATTF TR RE R 7 925 ) 4% H Y NigFe/SiO 44
DK FURE A, B A AR BL B 2 M i T X BN A

2.

—~ 10r
o0
=
=1 -F'C
\02 8 K
~
S \
w 0.5
i

ZFC

0
0 100 200 300

/K
20 IRHEEE H M 1% R Ni-SiOg fh ik 94 AKA
Riff) ZFC/FC il [56]
Fig. 20. Field-cooled (FC) and zero-field-cooled (ZFC)

Ni-SiOg samples from sol-gel autocombustion [56]

50
— -4 —
40
S
~ L
N 300__ e
=
e
E ol
g ——RuCoN —& 0.3Co
=== 0.3RuCo == 0.3Ru
101 —a— CoN
0 = - y
1 2 3 4 5
)37 1) /b

K21 W B B MR R AR A TR A T ) & Y
Ru-Co/SiOg AL BT A Bt S i 1 i 25 (62]
Fig. 21. Fischer—Tropsch synthesis activity curves of

the Ru-Co/SiO2 catalysts prepared by sol-gel auto-

combustion in different conditions [62].

Xu 5l & 142 8 5 & 4 90K 0B RS e/
(520 nm), 4= LA C F1SiOy NIEARHIGNKE A1
B IX ALK S AP RANME RE AT Rt By
PEACRIORLE 75 S 804K, T EL AT DA 1E R 5
RLAEREABAR T A BAE R T P AR R R

TRATT A e B J L BRIV o 4 AN [ 2 8 AL
B 1) S - L B MR Cry O3/ Co, BEAL 73X

MBI 2 $e 4l B RS (exchange bias effect). K
AL E B AN [ AT DL SR 25 5 W 52 46 Ml B 80 ) i
55, Cro03 54 )8 Co Z MRS 1EHIRE T Coth
SKIBURE 10 18 N R 1) A L UL 108 X R A MR
A BN IAE i A A L

R, BRI ER be ik 22 B B 1 4% &
& -AF e B B A AR e TIES. tdn, Shi &%
FIZ 07 i 4 7 ARIR & O 9 Cu/ZnO - ik
71 BRI Cu-ZnO /Si0 AT 00 B K S84 i
¥] Co/SiO, fHEAL A [, Phienluphon % %77 2]
#% T BRATA R 1 Ru 2 3E Co/SiOq 1k 71 1621,
Tao 55 &7 % 1 H T8 CO2 B Ak it FH e 14
Ni-Ce, Zr1_, Oq AT 09, ] 21 & FRHT 4 BLUR BE
VT2, ANHRET R Y, W R R R i
A3 SRS A 771 A AR T PO S 2 3 AP R I T ) A
ENE.

5 HwERE

Yo e 458 B 7 2 ) 4% B A R — T TR R
ORI HR, IUEFRATTES & B BT B itx
MR RED &SRS GEMETTH. &k
G TV RGN E RGP Rl B AR B AR 5, 7EAL R}
FITHEA U BRI S: 2R AR 5
SREL, AR, TEIRERST;, TAEREIER
K, AN 75 22 mim s it; AR RCZ PT BUIA 3 i 72435
51 7 RILACK R BN 5 AR AR
— AN BT S SCRRI BRI AR 75 5 BRI AR
RS B AR, Bkt 12 B B 4ER7 1,
A TEEAN RGN RE R 5 TSI Tl Ak A e,
IE R LE R IX B4 35 g 2l 1) AT 24 i o dth i
TV BRI AR 7 124 46 T Fe, Co, Ni, Cu, Ag,
Bi 258 Fi 4> J&, Co-Ni, Ni-Ag, Fe-Ni, Zn-Cd-S &
&4, LA Pd-Si0y, Co-Si0y, Ni-SiO, %54 J& -1k
SR EAMEE. TOATIE, XA HT I 7V R AR
YRR BEPEMRL 3250 2 LA KL H it B AR A
B AR5 A A 45 E B AR .
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Abstract

This paper is an overview of the progress of sol-gel autocombustion synthesis of metals and metal alloys. Sol-gel is a
convenient method to synthesize a variety of oxides by mixing of different elements at an atomic level. Autocombustion
synthesis is a self-sustaining process caused by the heat generated from its exothermic reaction. By combining these two
methods, the sol-gel autocombustion method is introduced in the synthesis of metals and metal alloys. The experimental
principle and technological route are introduced in detail in this review. By using metal nitrate, citric acid etc. as starting
materials, the dried gels are prepared through sol-gel routine. Under the protection of inert gas, the autocombustion
could be activated at low temperature in a tube furnace. After the autocombustion was activated, the gel burned
violently, and a large amount of white gas was released. During heating the gel, mass spectrum shows that the Ha,
CO and CHy4 are evidently identified near the combustion temperature. They are well known reducing agents, which
can be used in the redox reaction for synthesizing metals from oxides. Based on the data obtained from the TG-DTA
and mass spectrum analysis, it is speculated that there are mainly five reactions appearing during the burning of the
gel at high temperature: exothermic reaction between fuel and oxidant; metal oxide(s) formation by decomposition of
the nitrate(s); generation of CHy4, CO and Hy by the decomposition of CH, containing groups of complexing agent;
exothermic reaction between CH4/CO/Hs and oxidant; the reduction of metals from their corresponding metal oxides
by CH4 and Hz in nascent product. The application of this method to the synthesis of metals and metal alloys is
shown by realized examples. This method shows many advantages in the synthesis of metals, such as simple apparatus,
inexpensive raw materials, a relatively simple preparation process, and fine powder products with high homogeneity.
Moreover, very low temperature is required to activate the reaction, and then the combustion can continue to take place

without needing additional energy supply. This method has potential applications in experimental material researches.
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