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TWE  RABGIEE, E 20%0 LEAKERET, AA%8E. £4% B3 5HLaBihe
BT —RKFAE L Z TR AY. BILTTE N FNT ERE R AR RN RE.
RE-BHOREMEF R AR EW N ENFERAATRAE, B2 T e84 kAR N
[RE(C7H;503)»(CsHsNO,)-H,O] (RE = La, Ce, Nd). % 4 % B3 fibue 30 L #y N L T oK A% 8 1y B
BERAAASERAL, FHHRAHRNKTE UARBRRS RESE FRAL, EREUETHA

XHEiA
HAVUR %
LB &
FTERB

by fic2

R B R R

E, AWM. 7 298.15 K, NS AR N & 105N T BALR AR X A4
SR R, ARAE 3 (Hess) B B R AT A RN B AR /B E AR BB K AL HE 25 72 (180.61 =
0.72). (187.25 = 0.68)#1(185.61 + 0.26) kJ/mol. # T 5K tH Bt &4 AR vEFE /R £ B e A HP
[La(C7H503)2(CeHuNO,)-H,0(s), 298.15 K] = —(2493.9 + 2.9). A, H° [Ce(C7H50;),(CoHsNO,)-
H,O(s), 298.15 K] = —(2441.0 + 2.8)F1 A H® [Nd(C;Hs03),(CsH,NO,)-H,O(s), 298.15 K] =

—(2463.1 £ 2.9) kJ/mol.
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hERE: (b 20144 HF44 % FoW

(9 2 R 25 0w iz A A T KR SRR IR 5,
M L 4EA 3R B3 BOK IR ISIAC & W0 2E 03 T B S e A
ARKREE RS, BEVEAE D, HAER AR
S DLk, XTSRRI S AT, R HE
KR

Wi b S LI 5 WA AL 2 2B 3 A5 A 8 T ) A
BRI E L, JLAERE. Al (L. BY). EY
AN RIS AT AT B2 B . X 1 25 S T
FOANAN R B B 2 T EREL xR S
R REWHL G RUTE. RERFAE . 205,
SO KW FRRIEIR . PURTERE . LA R B |
B )1 AN B KRR, SR LT
o AR B3 AUKBIRE —Ju. =R &Mk &AM
WEFCATI AR W AR G IE, 38T 2 VR o 0H 1) ik = fR
i X SRMC A W K T R AR SR B R W T AR 1Y
NI,

ASCR B SIUTiEs, M7 3R S 4EE R
B3 MUKMERM =JCh &4, HiE ¥ HEEAR KM
AN, SRR 4B B3 AWK
HAR RPN A A, B € T L S0 15 4 1) s A JEE
IRAE KRS

2 B

2.1 W SIS

INIKAEBRHH 7N 7K AH R BT AN /S K i R e, SR =8
1 4 mol/dm® WY R 5 4% LM (O Hraliik 7, &=
T 99%, KEHEMEENE AL LI N 145,
FAAEA k4, BEEETESTTREEE, 4%
A B3 (EMGHE, 2 KT 99.5%, RETILER
44k T I AR BR (4 i 471, & 2 KT 99%,
T TR KA 2RI & A 0o )5 F A48 B /K VA T R
ghimped; —HWRTR. TKOE. SEMM. W
PR FNR A BR 35 N o T Al 71 YR AL S e itk 4l (& =
KT 99.99%).

Perkin Elmer PE-2400 JC & 43 #t 1 ( 3£ [),
Netzsch STA449 F3 [F oM (& &), Je & H
Avatar360 ZL /61X (KBr JE A, 3£ ), HA7U-3010
LhNa] WA (H A, LR #E DDS-11A B4 E
HL SR A (D, B R LT L AL WAY-2s

(), R SCEM % T (B, EBR
A2 526 2= A 1) SRC-100 Y5 fif - e S #8 i  (42 il A
TE WL RS 5 15 3 1)+ 0.001 A+ 0.0001 K)M2,

2.2 [RE(C;Hs03),(C¢H4NO,)-H,0] (RE = La, Ce,
Nd) =JC L &4 06 B

HERAFREL 2 x 107 mol RE(NO;)5-6H,0 ( RE = La,
Ce, Nd)ECL L 2 x 1072 dm ™ /KIEW, HKBEWH pH 4
95, FREL 4 x 107 mol C;HgO3 5 4 x 10~ mol NaOH
RE BRI K MRS FREL 2 x 107 mol
CeHsNO, 5 2 x 107 mol NaOH & & ¥ it T 1 A R 4l
TG B RERAN A K RENIA S 2 x 107 dm™
LEEREYIS), BAKIRZ) 81072 dm™, 77 pH 5-~6,
SREE T 50°CKIH, b i LR, 19
TEIEE VR, WA pH N 5~6, i€, #HE, 1 h
JE MR BE IR T A K 22 21 RO MR Y,
N, B E. =EERE 24 h, $hIE, BEUHH K
LIEFN 60°C/KAZ B Peisk 6 IR, 50°CHE 2 1H .

2.3 V- BN PR R PR T T Hob e

SRC-100 & fif- /B FA R T2 B K S I e [
M BOR 2 B I8 BN DURR AR A8 22 B Finch 2% 32 it
1) JE ZR AT ] F) L A P IR IR 58 10 2 1 Bh AL RS 2
i, HREL S BRSO VR L SCER 2], R R
FE M 298.15 K, Fr e i B HIEHEY) i KC1 5 7K 45k
Kz tbA 1:1110. &3 6 Wil g, Frfs s
A H® [KCI(s), 298.15 K] = (17596 = 16) J/mol, 5IA
S5 S AF R I SCIRE (17536 £ 9) T/moD)!" Y EL R, R 2%
/NTF0.5%, LB IGE TR

2.4 RIS EIINE

241 BoA R AIRAL B ER

MR8 8 207 78 LT A B P AL 2 IR A (B 1),
FEE T C AR F BT ADETE e, ek
SURERY, BRI AR 5, IR
M, WHEMTREAMERA 2RSS, B, &
JSL(L) ) G 2R IR T 5E.

FEEL 1, A28 IR AR 2 3T (Hess) € A
M - = ol & W I Be A S B e TN, L A I
for Js M 2 R
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Y EMESE: 3 = TS I [RE(C,Hs05)2(CeH,NO,)-H,0] (RE = La, Ce, NA)IE A i s fb 22 1 iR

RE(NO,),:6H,0(s) |+ +

CeHsNO,(s)

+ Calorimetric

AHZ2 (2
i (2) solvent S

Solution A

AHr (3)

Solution B

AHr (4)

AHR (1)
2C;He04(s) |—>‘ [RE(C;H3505),(CsHaNO,)-H,Ol(s)

+L3HN03(|)+ 5H,0(1) | (1)

+ Calorimetric
solvent S

AHR ()

AHg (8)

Solution D Y
Solution E
L 1

AHR (7)

Solution F

Solution C

B 1 BlEYIRE(C/HsO5),(CeHNO,)-H,0] (RE = La, Ce, Nd) 37 [ #Ak 24 ER

RE(NO3)3‘6H20(S) + 2C7H6O3(S) + C(,HsNOZ(S)
—[RE(C7H;03),CsH4NO»'H,O](s)
+ 3HNO;(g) + SH,0(1) QY

2,42 JRAA VA I Ik B T BN AH SR A IR VAR A
&

0 345 AN [7) 5 771 2 2% P L 481 T o) 11 VR 45 9
133 3 Fh ARG VAR S 47 I 4l L fic &4
T FC T A B 08 R AV R A AR, e AT LG 3 i
Vi mou uei: Veron: Vomso = 5:4:15 Vi mour uci: Veron = 1:1
M Vi monr. ner: Veron = 1:1 (i, ETOH & /x /K L1,
DMSO 7 — LR

PF VS AR TR I 52 5 ¥ 5 B ISR 52 1 D7 VAR
A, OGN 298.15 K, HAARHLI 14 21.813 mA,
ISP R D 1212.3 Q. Bil4n, *F T4 &4
T He A IR LA S0 T I A s (i s

AERIFREL 0.1382 g (1 x 107 mol)/K & T ke
e, #4100 em® BT S IINAEFLI A, %
FUIRIE, {2 15 % 7E 298.15 K, I 5E N 41 5 B 1) 7%
file A HS (2). G FATIE 7 Ik, HERHITR L

2C;HO5(s) + ¥/ S — W A )

B A TREFEAL FUR R, HERFREL 0.0616 g (5
x 107" mol) MR T B fhith e, HREVAW A HOIRFE, f&
ZAHSEFE 298.15 K, WITE N H SO IR AR IS A HE (3).
i PATIE 7 IR, HAEREITE 1

CeHsNOS(s) + WA — W B (3)

KB RFFAEAT B, #ERIRREX 0.2164 g (5

x 107 mol)/N 7K RS ERHE FFE fhith o, JAEE A B IR
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B, {2 ELE 298.15 K, Wl 5E T 51 S ¥ AR 4
AHS (4). ZiPATIE 7 IR, HEERA T3 1.
La(NO3)3-6H,0(s) + & B — V& C 4)
HERIFREL 0.2766 g (5 x 107" mol) [La(C;H503),-
(CeH4NOL)-H,O FFE St A, K5 100 em® EHVEF] S
IO RO, R ERIE S A, iz 1H e
298.15 K, Wl N4 B il e A HS (5), 4l
ITIE 7R, HERYITR 1
[La(C7H503),(CsHaNO,)-H,O](s)
+ BIEH S — D (5)
BE D REFEMH TR A, % 1.5 x 107 mol
HNO;()EAEF] 2.5 x 107 mol H,O() 1, 734K E:
3 HNOs(1) + S H,O(l) — %R E (6)
BLVET E JRONRE St R VAR D BT, 1
ZAEFELE 298.15 K, W& NHIRMEAHS (7). &
AT E T IR, HARIT R L
WHE+ D — WWF (7
T IR AR B B4 071, D43 [Ce(C7H503)2(CeHyu-
NO,)-H,0]+ [Nd(C;H;50;),(CsH,NO,)-H,01 K [z b A 5%
VIR IR, e R a TR 2 M3 .

3 giREWE

3.1 AR LR R B

=FhiFEERC &Y (La. Ce Al N Hl A, H
RN R ORI LRE A, Bk, FikTEE PR
E, PINE TR IR SBERCE, TE T oK
L. LR TR, T, —HIEH(DMSO)A



hERE: (b 20144 HF44 % FoW

F1 289.15 K, FEEHEAN S M HI[2CH05(s)]s [CeHsNOL(s)]+ [La(NO3)5-6H,0(s)]+ [La(C7Hs05),(CeH,NO,)-H,0(s)]
VAW E MBI A H

ke T8 kS (kJ/mol)
o 2 C;sHgO5(s) CsHsNOx(s) La(NO3);:6H,0(s) [La(C7H503)2(CsH4NO,)-H Ol (s) W E
1 56.053 13.848 12.984 -9.565 -30.764
2 57.210 14.796 13.068 -9.494 -30.969
3 57.005 14.108 12.557 -10.029 —31.268
4 57.037 14.355 13.139 -9.267 -31.539
5 56.726 13.904 12.735 -9.248 -31.033
6 56.110 14.496 12.680 -9.691 -31.545
FHIME 56.690 + 0.497 ¥ 14.251 £ 0.366 12.861 + 0.235 -9.548 + 0.207 —-31.186 + 0.319

) BRI 5 SRR Bessel SRS, B 5= L5 G’

K2 289.15 K, EEAIEN S I HI[2CHe05(5)]+ [CeHsNO(s)]s [Ce(NO3);6H0(s)]+ [Ce(CrH503):(CsHaNO2) Hy0(s)]
T E IR A H,

oy TR M K% (kJ/mol)

o 2 CHgOs(s) CoHsNO(s) Ce(NO3);6H,0(5)  [Ce(CrH505):(CsHaNO,)-Ho0](s) W E

1 55.366 16.058 17.604 -9.933 -31.878
2 54.716 16.445 18.167 -9.382 -31.666

3 55.719 15.893 18.223 -9.577 -31.834
4 56.062 16.464 17.949 -9.541 -32.511
5 55.503 15.870 18.374 —10.009 -31.342
6 54.975 15.868 17.075 -9.633 -32.416
FHME 55.390 + 0.219 16.100 + 0.284 18.066 + 0.267 -9.679 + 0.239 —31.941 + 0.447

£3 28915 K, fEEPVAT S I3 [2CHgO5(s)]+ [CeHsNO(s)]+ [NA(NO3)3:6H,0(s)]+ [NA(C7H503)2(CsH4NO,)-HyO(s)]
ANV E VARG AH

B AR K (kT/mol)

o 2 C;H4O5(s) C6HsNO(s) Nd(NO3)5'6H,0(s)  [Nd(C7H505),(CeHsNO,)-H,0(s) WK E

1 54.911 15.809 16.180 7.651 34.614
2 55.531 16.046 16.263 7.807 33.857
3 55.608 15.957 16.568 7.348 33.966
4 55.508 16.068 16.444 7.718 34.256
5 55.364 16.034 16.261 7.747 34.236
6 55.717 15.687 15.865 7.498 34.756
7 54.036 16.514 15.585 8.085 34.785

FHE 55.239 + 0.590 16.016 + 0.260 16.167 + 0.338 7.693 +0.171 34.353 +0.373

N.N- U F I (DME). fI45DMSO R LIS 32 Ji &M i s -1 30T 47

Yy, WASEC S R B R A, (R 4), TR EY)
7£ DMSO H PAEE H i 5 T A7 A

W & Hh #8125 B CR F EDTA Wi 7€ R E)
M C.H. N mR I IIE S R NEK 4. 45858500
L ZLAMEEERD TG-DTG 2 M S5k, el HAC &4
21 13l 2N [RE(C7H503),(CeH4NO,)-H,0] (RE = La.
Ce. Nd).

TR ESSF A, THESEZEA 10°C/min, =ik~
935°Cyu Fl WAL & A i i AR an i 2 o, i
ATLLE H, BLEWRD R N =B BB
RECE VI AT FE ;5 I BN S K R AR
BeAA o R I 78 58 =B BN BC & 0 0 R AR o0 i
T, BWESRBEYIN RE,O;. La. Ce 1 Nd =K &%)
Mo R FEISARL, DLBREC & 20 AR AT HAAR U A .
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Y EMESE: 3 = TS I [RE(C,Hs05)2(CeH,NO,)-H,0] (RE = La, Ce, NA)IE A i s fb 22 1 iR

R4 “HEEWHITTR AR

o WIEGRIG )
i)

C (%) H (%) N (%) RE (%) Ay (S cm?/mol)
[La(C7H505),(CcH4NO,)-H,0] 43.56 (43.38) 3.30 (3.44) 2.15(2.39) 25.24 (25.11) 39.01
[Ce(C7H;505)2(CsH4NO,)-H,0] 43.46 (43.32) 2.88 (2.91) 2.49 (2.53) 25.41 (25.27) 39.75
[Nd(C7H;503),(C¢H4NO,)-H,0] 43.18 (43.00) 2.78 (2.89) 2.36 (2.51) 25.63 (25.82) 13.20
100+ 1.4 1

2(5)_ -0 1.2 OO,

o 3 > : CeHsNO,

80 : < 104 —— Ce(C;Hs05),(CsHNO,)-H,0
—~ S ’ N
& 754 LaB2 &) L o § Nd(C7H505),(CcH,NO,)-H,0
& 701 — Cefied®) ) oy 0-8 7 — La(C7H505,),(CeH,NO,)-H,0
R 65 — NdEEY) & R
B oo S 064
e .

55 L-4

50 0.4

45 4 1

40 0.2 4

35 T T T T T T T T -6 1

100 200 300 400 500 600 700 800 0.0 . ; ; T T ]
T(°C) 200 250 300 350 400 450 500
B (nm)

B2 A YIRE(CHsO;),(CeHNO,)H,0] (RE = La, Ce, Nd)
[F1F4EE (TG-DTG) K it

YT HELE Y, BB B R R IE D 123~
202°C, KREHRN4.06% FLREN 3.25%), 4Tk
ETEAYHE 1 mol BLAZ/K; 55 K B iR FE v
Fl N 202~302°C, KEFHN 46.70% (HREH N
46.67%), SN TFHECAYIF 2 mol KIHERHRFLA 1) 2%
X BB MIRE N 302~600°C, K EHE A
17.84%, %R 1 mol HHERHR 1 2=, W& {8 b B
(20.63%) /)N, Ut BATC A 9 v R 56 4 o0 . e BRI,
BC &Y HA R m#vdee vt

SEA TR TGS B, 0 R 1 AL 4 s
3L [RE(C7H;503)2(C6H4NO,)-H,0].

33 EAMRERINEE

PL 10% — F AR Z B3R5, 43 0l T )
WREEN 1 x 107" mol/dm® B &4 /K AR AR ¥
W, MILLAHEEamE 3 Fron. LML E T, |
FRVESTAE 263 nm A B KRR, XRS5 4
LA - R B RFAE 0. K B BR VR AE 280~320
nm A — BRI TE IV, X RB AR S AR n-nkEk
I HRRIE RS S 4k, 246 nm AbIEA — 3 IS, X
e R R - BRE B RRAE IR, B 0 1) R AR
Bi(250~360 nm), SEATE GG 1 HERAK R P IR
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E 3 gﬂﬁ%[RE(C7H§O3)2(C(,H4N02)HzO] (RE = La, Ce,
Nd). C;HgO5 Fl CeHsNO, 158 M1 ]

W, B BRI B INRE, X TR a5
WA H 2, ol PR IR, TR T I S,
Potk A&,

34 AWML

F KBr JE A i, 1457 4000~400 cm™ i [ A B
4 W [RE(C/H505)2(C¢HsNO,)-H,0] (RE = La. CE.
Nd). C;HeO3 Al CeHsNO, LM (B 4), =Fhld
B W IR R AU R ST 0 B AR — B, U BA TR B ) I AH RS
AR

IKMEAR 5 MFIERIE: 4551 O-H fi4gdk
IR VSO (3300~2500 em™, s), 4T N AL
(3237 cm™")F1 4y ) AU B IR IR (2857 em™); ve—o
(COOH, 1663 cm™', vs), 50" (COOH, 1441 cm™", s),
5o 1" (COOH, 892 cm™', s)F1 52" (phenol, 1387 cm™,

s). TERLEC &G, R 25 I TH N 12 72 48 2l g R
BEAN, FRIEACM 4 ANFRAEROSCIE 450 O, (RIS
7E 1405~1410 F1 1582~1603 cm™ i [l 4 HIEE 1 $3t
P14 S5 R Aok 48 B 0 Ve AR s et AR AF A 41 2 0, 38 I K M
i T LR IR IR 5 REZECAL, M REKESS
B £



hERE: (b 20144 HF44 % FoW

[Nd(C7H504)x(CsHsNO,)-H,O]

Ce(C7H503),(CsH4NO,)-H,0]

[La(C;NgQ4)o(C6HLNO,)-H,0]

CoHsNO, F

C7H:0,

Transmittance (%)

4000 ' 35I00 ‘ 30IOO ' 25I00 ' 20IOO ‘ 15I00 ' 1OIOO l 5(I)0
Wave number (cm-")

B 4 Bl AYI[RE(C;HsO5),(CsHNO,)-H,0] (RE = La, Ce,

Nd). C;HgO; Fl CeHsNO, FIT A1 P

WS HIRA 4 MFIERIE: — R4k O-H
TAEAR B VSO (43 T I AL, 2446 cm™, 5), Vewo
(COOH, 1715 cm™, vs), 60" (COOH, 1417 cm™', ms),
5O (COOH, 951 cm™, vs). &S &40 5 HARE g

SERE O, RIS H B TR R R 1A X K A 4 IR Bl v
B B AR 4 iR s b, R BTIRIR th /& LURIRIR S 5
e

FFYNT-J5 5 IR A P07E 3400 cm™ Ab 34 — T 1%,

AIEEHE RECA YR & F H0. FEF H0 1E 123~
202°CA KL, HWE RS LB T4 S MELK.
B3 T KRN B LK ERIL B 5 KR
Hi ) IR B, DASOMREREN . s IR ER L & 5 MR AR
) IR B, A A R/K R AR 5 RE™ (IR
P77, T EARYE v RIRIG R v RV %N

as(CO0™) $(CO0™)
PIRLEE, RS T M S AR TR E TS
Y5 A AL E 2 8], DL TN, A S
o i,
ZE BRTR, N S E 5 prs.
3.5 FLEPIRIE I E
£ 298.15 K Wf, FI A - SAR IR B v,

19 7 =R C & W0 S SR S AE foe A B B R v BV
fit ks, BAMBCFATINE 6~7 X, HHHE WK 2~4.

3.6 AHSOMMWHE

AH® (6)/2% 1.5 x 107 mol HNO;(1)¥f# %]

/ "o
o_ !/ /
\c

%

B 5 FEYIRE(C,HsO;),(CsHNO,)-H,0] (RE = La, Ce, Nd)
&8 5K

2.5 x 107 mol HyO()F JE W (¥4 B (o & B SR B
m = 33.33 mol/kg) 1A 4%
3HNOs(1) + 5H,0(1) — K E (6)
FRIE I8 AE SR (A H O Y5 F S Sk s
A
AHS =AH? () —AH ()
FrLA,
AHS (6)=3x[AHS (HNO;, 1) —AH?
(m =33.33 mol/kg)]
=3 x [-33.28 — (=14.59)] kJ/mol
=-56.07 kJ/mol

3.7 BALRBE AH, B
R 4% Hess 21, &k La Bt &4 HOAR 1 BE /R I JBi
K5 A2 N
AH, ()= AHS Q) +AHS(3)+ AHY(4)
- AH®?(5)— AH?(6)- AH?(7)
=[55.69 +14.25+12.86 — (-9.55) — (-56.07)
—(-31.19)]
++0.50> +0.37> +0.24 +.021> +0.32°
= (180.61 % 0.72) kJ/mol
[{2E, 298.15 K K, FCAH) Ce(CsHsO3),(CeHa-
NO,)-H,O(s) 1] & il R B A HS = (187.25 + 0.68)
kJ/mol; Bt &%) Nd(C7H;50;5),(CeHyNO,)-H,0(s) A il
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Y EMESE: 3 = TS I [RE(C,Hs05)2(CeHy,NO,)'H,0] (RE = La, Ce, NA)IE A i s fb 22 1 iR

SN A HS = (185.54 + 0.76) kJ/mol.

3.8  A.H? [RE(C;H503)2(C¢HsNO,)-H,O(s), 298.15
KMot
DL La BC & WA BOAs vH 551, FR4E Hess &1
AH? (1) = A H?[La(C7H503),(CsHyNO,)-HO(s),
298.15 K] + 3 A, HS [HNOx(1), 298.15 K]
+5A,H® [H0(1), 298.15 K]
— A, H? [La(NO3);:6H,0(s), 298.15 K]
— 2 A,H? [C7HgO4(s), 298.15 K]
—~AH? [CHsNOy(s), 298.15 K]
A SCHR[15~17]7] 41
A,H® [HNO5(1), 298.15 K] = ~174.1 kJ/mol
A, H? [H,0(1), 298.15 K] = —(285.83 + 0.04) kJ/mol
A, H? [C;Hg05(s), 298.15 K] = —(592.1 + 1.3) kJ/mol
A, H®[CsHsNO,(s), 298.15 K]
= —(344.81 = 0.92) kJ/mol
A, H® [La(NO3)3:6H,0(s), 298.15 K] = ~3097.0 kJ/mol
A,H® [Ce(NO3);6H,0(s), 298.15 K] = -3050.7 kJ/mol
A, H® [Nd(NOs)3-6H,0(s), 298.15 K] = ~3071.7 kJ/mol
FrBA:
A, H® [La(C7H503)2(C¢Hy,NO,)-H,0(s), 298.15 K]
=[180.61—-3x(~174.10) — 5 x (-285.83) + (=3097.0)
+2%(=592.10) + (-344.81)]
+/0.72% + (5% 0.04) +(2x1.3)* +0.92°
= —(2493.9 = 2.9) kJ/mol
I, KRG
A, H® [Ce(C7H;505)2(CsHNO,)-H,O(s), 298.15 K]
= — (2441.0 + 2.8) kJ/mol
A, HS [Nd(C7H;5053)2(CsHNO,)-H,O(s), 298.15 K]
= — (2463.1 + 2.9) kJ/mol

4 Wit

(1) ASCAE S ARG 7 g T 2o, BPRA# +
THER & B b &b £, 3K HNO; Bk HCI, Bt
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Synthesis, spectral and thermochemical properties of three novel
ternary complexes [RE(C;H50;),(CcH;NO,)-H,0] (RE = La, Ce, Nd)

XIAO ShengXiong'?, JIANG JianHong'?, LI Xu'?, ZHENG XiaoFang®, XIONG WeiWei’,
. . *
LI ChuanHual’z, YE L1Juan1’2, LI QlangGuol’2
1 Hunan Provincial Key Laboratory of Xiangnan Rare-Precious Metals Compounds Research and Application, Chenzhou 423043,
China

2 Department of Chemistry and Life Science, Xiangnan University, Chenzhou 423043, China
*Corresponding author (email: ligiangguo@163.com)

Abstract: A new class of ternary rare earth complexes, [RE(C;H;s03),(C¢H4NO,)-H,0O] (RE = La, Ce, Nd), were
synthesized from salicylic acid, vitamin B3 with rare earth nitrate by homogeneous precipitation method in a 20%
aqueous ethanol. Their compositions and structures were characterized by elemental analysis, chemical analysis,
molar conductance, UV spectra, IR spectra and thermogravimetric analysis. Two ligands of CcHsNO, and C;H¢O;
were bidentate-coordinated with RE** ion by removing the proton from the hydroxyl group, the coordination of rare
earth was priority to the ionic bond, both part of covalency. The nitrogen atom of pyridine ring and the phenolic
hydroxyl oxygen were not involved in coordination. At a constant temperature of 298.15 K, the dissolution
enthalpies of the reactants and products of the RE** coordination reactions in the optimal calorimetric solvent were
determined by an advanced solution-reaction isoperibol microcalorimeter. According to Hess’s law, the
thermochemical cycle was designed and the standard molar enthalpies of reaction of the RE™ complexes were
determined to be: (180.61 + 0.72), (187.25 + 0.68), (185.54 + 0.76) kJ/mol. And then, the standard molar enthalpies

of formation of the RE** complexes were calculated to be: A, H 2 [La(C7H;505),(C¢H4NO,)-H,O(s), 298.15 K] = —(2493.9 +
29), AH f: [Ce(CH505)2(CaHaNO,)-H,O(s), 298.15 K] = —(2441.0 = 2.8), A H f: [Nd(C7H503),(CcH4NO,)-H,O(s),
298.15 K] = —(2463.1 £ 2.9) kJ/mol.

Keywords: homogeneous precipitation method, rare earth complexes, aromatic carboxylic acid, spectral
characteristics, standard molar enthalpies of formation
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