SSHMBUERNEBHRE %

X
MREIES TRAR
Hitl: SIEBMREYRAZEFSERE (B) #15-001

Email:liumin1106 @ustc.edu.cn
Tel: 0551-63607330




PR U] % SmiB 24 CeO,

http://www.tudou.com/programs/view/RFTzy8Xmd8/?resourceld=80361007_06_02 99

B 2B R B Ay




—. JRE

[T

R 1% & B (Combustion Synthesis, 445 CS), WK B HEZEFH B & &
(Self-propagating High- temperature Synthesis, 485 SHS), R —®BAKILERER
ZHMERBRATUERN (SR, ERIILINE (BRERK), FUERMNIFLE
BiE, HEBIMRNEAR, BELZSRATHE B HHRARD ¥, EREER
ELERMNEBEE, REIEEANICENYELZHET, EEREBHEN™S,
BN T R8N R D R & R B RS TR,



—., JRH

R A HBIERNRRX BIRNRRERNE, ARG, REEURERN
BB —ETT A HRET, MREAE RS (EE) ARIIERE. BULENAE
MERXRR, EMLRMAE 2-1 Fir Y EFRBENGRAEBE.

¢

P EEES @ T
-—
Tf 1
T /

—

PR
B 2-1 MEEFRET, BUR n MRBEREER o mEE



TN E}::

MRERE R EEETEFHRFE—BE, REEEAE (RZEE) KNEES
WS, ATHESARZHEWEX ., FHREK. FIHEMEX . K ENE %
Iz\ @ﬁ]]z\ F%Er ﬁﬁﬁﬁ‘*ﬁﬁ&ﬁﬂ@ 2_2 mﬁf[ﬂ]n

-RERAFAX
RS B2 B FE 75 (<] 2-TRA X
« Tnax -V BRE
/ q“:;}\ﬂs%ﬁ
; i BHRERR
RN B # K

6-~ MK

N

T WIRE [ ph

To

B 2-2 B#EERERME SRR



2. MR B

WAGEILFE S B _E A8 SR G i N <3 O TR 28 ) I OR
%4(%?9@%44:@%)2@}5)?7;2*4 RS TR S
XA I ST B2 O KT, W USRI B
AT S P 4 R R . SIEARS, &M
/353/\}—L’L4N2 CO, . H,0O LA
KEAMHIP= AR L 1 R0 2 [8] B2, i HL A B
TR LT A A TR R AT T 1L P ) R bR 4G

KNI, RN SN T3 B =4, He— R B RLJEE
T?“ )l—*/\élﬂilﬂéulil AR ARL G i H B S,




=, BB B

K1Yy
KB LS B (Low-temperature Combustion Synthesis, LCS)

X PR Fe N2 A R KRR (150~2007C), 1R 5%
KAV FER(1000~1400°C),

LCS MR T HRMIRAERBTELT, RRELFET B ILKREmEERN
PR R, FAET & RBRNZHMLEY: MXT SHS, HILZM
B, REE, ARERERE: RS EGR T2 0 300nm IR BT EA
LCS IAEHI N BAK A RAKREN IR R T HAFTE .



— 2

mTEND

l<— M

Wt e RmE R

B

WA T HREER

23 3

'

'

Tk g iR

JIKERE

|

[

!

g3 2

A J

A FERE

2

G

v

MBS K

v

K5 4

B 2-3 BT ZRERHE




@, RO BEHDE

o PARERIRE T, BB AR, VRS AT RO L SR D R a5
VAN AE SRR R RGeSO R L TR = R AR K
FZUIS = &2 8- A DK gt 7/ ) G i

= HAECOVIE, ﬁﬁ?%?‘/fﬁ%%%‘ﬁiﬁ’]%ﬂﬁl_@ HER,
FIERR. K& O BRI SE




1) AL I FE

B CREFANELEAFILEY, BXEH, 4008, SHED, LGSR
JEBRETISR™Y, MAERRETRNEN, BRESIETLTE, RNZHETXK,
EKRBEHFNERETRERRNE S, UAERRERRTIEX A2 &

&, BN T BERHST.

® MEIEEfE &M T (WiRFimol 02) , JH RE ISR E - 8 MW
R

® VS

® HKEHET]

® /&

® L JFfE 1%



EhIRE IR

FALHLEH BRI AR PR T MR, BERKEEE, DENERAC

IKHI =
ERERE, MRS ERRE T B SRR, RN
AR IZRAER D,




3) BB/ £ GRIEFH AL

'MALO«M f{F Mg. Ca. Sr =k Ba)

HERNAERWNT:
2 AI(NO3)3'9H,0 + M(NO3), + m CO(NHy), + 1.5 mO, >
MO-ALO; + (18+2m)H,0 + (4+m)N; + 100, + mCO,

mE2EREFERE, nEXNRMEBEARFTREEER,
MTTRE T RIE RN AT B REFFIHT .




3) BREL/ER GERBEH] /AL

S.R.Jain A5 NARHEHERE AL b (O 0 22 B8, HE 1 00— FoRr TS x5k

18 O fEAME—mEf s, LR Or oy e, BI+2; CCH &

Hpm & T AE e lioos, Wi i, 25h-4, -1 M2 (86-3), 11 N 7T
RPN BIE, RO A F A4 CEAREARIARLE D %A e R L v v 5
[ J5 A S R B A N (R 3 Je e 38 B S i R 2 b, BN JCEM T s R L DL oc R

AR I 77 h 25 AL TR I S 7
SEA TR I 5t 771 v % ik S Je R I I 1

w=2;
2.




3) BB/ £ GRIEFZEALF)D

1) @c=1 I, RYIFEAFIFIEL AL LR A4k vk s ke, OV BESS R UEEAT
P, ABESEAr, B n] DL B BB 1A .

2) @c<<1, RUIBELLE, BB Hum T sek il #ie

3) c>1 I, RUMAEIAL, AR REA A, BRI MK .

C, N, H, O i &AF 2 IRE . LEIEAEE I N (i 27 )b N Je3 S5 Br _EFR N2 4k,
WA HEAFAE NO,y, NO 8B — Y /E 0 NOy £74E . Jiobh, oo Be i oF 55 b JF AT
FRINARNESY, K b PR, B bk Brs 2 rdsc b A S BAe

S R IE EE e £ e AR it F o0 LA




3) WAe/ i GEIEFA /A

A%, FEER lmol MALOs, TE 2mol i) AIINO;)3-9H,0 #1 1mol #] M(NOs),,
2mol AI(NOs)3-9H,0 HIfL&#rh:
2X (+3+0+(-2) X9) = -30

1mol Sr(NOs), KL &t A -
1X (+2+40+(-2) X6) = -10
R¥FE (CONH,),) KMEZREREMNH:
+4+ (-2) +0+ (+1) X4 = +6
BTLLE AL lmol SrtALO, TR EME K ER N
(30+10) / 6 = 6.67 mol
U EHBrRAERE, BREOTERERE=MH CO.. H,ORIN,, B
MFERI YA E 2, ERTRAEARNSH N QELY, FTUEERERRER
RO SX/MERERFREA.




|

4

3) KL/ b R 5]

REH BRI E

REERTENER, 1mol L E&RHBEN 2mol MREARNEBESER,
EFE 6.67mol RE. BREMFMNREARSERTERE —EEH.

#3-2 REHEBNEGR~YHEH
Table 3-2 Influence of dosage of carbamide to samples

/B

i RENHRE TR B RN
RS mmrw

1 3:1 BEART S, PYERBAKS 3 15 x

2 4:1 MR TES, P ALY 4 £ ey e
3 5:1 BB TS, YRR 6 1% Ty, e
4 6:1 TS, R 8 & BEAR N
5 6.67:1  MEERENEOEOME CUAFEREASE  BHERX
6 7:1 REERENEORAE, EUERRHKA8HE  BERX
7 8: 1 REERENEASAE EUEREKABHE  MBRAX

HA, RANBHENTRIFRERL,



4) PRI

BEA TRV IRRARER 2 —E @B D BP PRITREE RN, B
KPP EX =Y RBERERRAOER. BEXRK, KHr&ZEXE BRERNAES.
FREE, RMEERERF, EERNI TR, SFB—LEHEMNEN ¥
MEXBR. RANTESETREARIR, K KMRETE, REKTTHE
HEBERERISRT, SREERE T HBRERS OH BRI EY), &
HEREHHERRRES. BTEHBLEREREAMNERBRERR, ERR
RN RREXN YRR EAR, T @ s#ETitie.



£ 3-4 FARBESIRBREE AR HN=IIR IR

Table 3-4 Phenomenon and luminescence of combustion sample at different ignition temperature
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Table 3-3 Phenomenon and luminescence of combustion sample in different ambience
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Pechini’s Method

Citrate > Polymeric Gels

CH,---COOH
HO---CH--—-COOH

CH,---COOH

(Improved by Glycol)
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The Pechini’s Process is noft so effictive for the preparation of
nano-sized oxides.
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Ce(NO,),(c) + 3/4 HOCH,CH,OH (1)
= Ce0,(s) + 3/2N, (g) + 3/2 CO,(g) + 9/4H,0(g) + 13/80,(9) (2)

Ce(NO,),(c) + C,H,0,(c) + 2/3HOCH,CH,OH (I) + 8/30,(9)
= CeO,(s) +3/2N, (g) + 22/3 CO,(g) + 6 H,O (9) (3)
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Table 1 Relevant thermodynamic date [9,10]

Compound A °(KJ/mol) C, m(d/mol=K)
Ce(NO,), (c) -1225.9 —
C,HgO; (c) -1543.9 —
HOCH,CH,OH (1) -455.3 —
CeO, (c) -1088.7 61.63
O, (9) 0 29.96+0.00418T
N, (g) 0 28.58+0.00376T
CO, (9) -393.5 44.22+0.00879T
H,O (g) -241.8 30.54+0.01029T

(c): Crystatline; (). Liquid; (g): Gas; T. Absolute temperature.
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Fig. 2 X-ray diffraction patterns of the samples prepared using
(a)-citric-actd, (b)-glyeol,(c)citric-acid-and-glycol-as fuels



Table 2 Effect of fuels on adiabatic flame temperature, crystallite size
(Dyrp) and particle size (Dge) of CeO, powders

fuel AH_°
(KJ/mol)

citric -3431.74
acid

glycol -655.70

citricacid -2314.15
—glycol

(Fr & 1R-

D)

Adiabatic
flame
temperature

(C)
3827

1927

2910

Amount of
gases
produced (mol)

21.5

6.9

14.8

Dyro
(nm)

11.16

3.48

8.18

Dger
(nm)

22.37

8.501

19.96
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Fig. 1 DTA and TGA curves of the resins prepared using
(c) citric acid and glycol as fuels
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9Ce(NO,), +14 NH,-CH,-COOH — 9CeO

and N,, D@

,+35H,0

+20.5N,+28C0O, (glycine/metal=14/9~1.56)

9SM(NO,), + 15NH,-CH,-COOH — 4.55m,0, +
37.5H,0 +21N,+30CO, (glycine/metal=15/9~1.67)
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Ce(NO5);6 HyO, + 0.90 NH,CH,COOH,,, —

CeOycy + 195Ny + 1.80 COyy + 8.25 HyOf) + 1.475 Oy CelNOs);+ 6 Hy0, + 3 NH,CH,COOH,, + 13/4 0y, = CeOy,

AH® = —105.43 keal + 3Ny, + 6COy, + 8U6H0,,

CeO,ey + 7/3 Ny, + 10/3 CO,y, + 61/6 H,0
AH® = —221.79 kcal

2400 - Fue;—rich
Effect of glycine-to-nitrate molar ratio on adiabatic flame temperature and fotal number of mol of gases 5 ' -
evolved < 2100
=
Glycine-to-nifrate molar ratio Adiabatic flame Total number of mol of £ 18007
="
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S 1200 !
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Glycine-to-nitrate molar ratio

Fig. 1. Variation of adiabatic flame temperature as a function of glycine-to-nitrate molar ratio.
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Fig. 1 DTA and TGA curves of the resins prepared using
(c) citric acid and glycol as fuels
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