October

Yy HAL 222 4] ( Wuli Huaxue Xuebao)
Acta Phys. -Chim. Sin.,2002, 18(10): 865 ~ 870

865

KiHEE -1H- AH =M -1- ZERSH () ESWRIFI& .
RIERFAZF-
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WE  ERmED, FAKEEE 1H- ZF =0 -1- ZBEF (CisHiNsO., /iR SBTH) 5 = S FR 1 5 I, 45— #7 i
G, GO E T A BTIEES S BT E T AU La(CisHN;0:) (CisHiNsO,) * 2. 5H,0. FIF LS
JE VETLAMGEE 'H NMR 1 TG-DTG 55 T B T ECA YR Z5H . REARTTHINE T 1A WA R (b)Y
B frks, TSI A SRAFIZ LA W W bR B R IR A (A HS = —135. 62 kI + mol =) RV 1 (A H) 2255
AR (A H= =135.62 = 11633 b +3761. 5b'2), FH 0L 53 BT H LGP0 0 AR FRLEE IR K8 (L) X i JEE 7R
$& (L) LR BC A IR RS (Aa Hy ) AT AT ¢L = —11633 b +3761. 5b'%; Li= — 23266 b +5642. 2 b'/* Fl
AgiHi > = —11633(bY? = bY?) +3761. 5( by — by). WHFFE T FL AP IS id B2, I Kissinger 28 2315 T e
G L R B R TG fL BE ( E. =470. 24 KJ + mol ).
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FESES: 0642
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FAAMTHILROCTE 2 A G W R AL R 2R
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Yy 5 AT B O B R BT 6 S 2 I AR K S
PR, B BB ELA A 2L A T P
I AT RSl & P d A Br ko, (BT I 25
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IR WP 2= TR O AT — S it ), F84T]
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K BN A 1oV HA OGRS 1 5 IR 2RI G IAufb A
BHAF 7T 38 A WL SCHk 4 -

ASCA R T KA EE -1H- 7591 =k -1- Z A
FURE LA, 8 2 D RN 43 A A5 0 O 25 R g
La(CisHi:N;0:) (CisHiN;O0:) + 2. 5H,0. i 1o it #4
HiHE T B YITE DMF v el , 1455 T H:
R IE 5 R B R R AR 2, S R G 2
JEE IR K A JEE 2R s B ek 2 36 8 2. A
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HIF = KA M. = Z % .DMF. H B 2
SFETE NG R R KGR R il s S O TR
SR, Bk R B Ak 27 4 La(ClOy) 5+ 8HO (4
99.95% ) A il .

P. E. 2400 M 50 % 7 M1 4% (IR-440 R ZT 4P i
1 INOVA-400 # AR . TGA-7 BRI 73 HT X
RD496- [17 il A # & i1 . DDS-11A B H1 5 %4 |
81-2 R LRI FEAS
1.2 BREHER

B K A7 -1H- 2R FF =k -1- Z BEfy (SBTH)
1 s 2 4 =28, BUARLDR (UL R BT Scheme):

B — I A BRI SCHER (11 18T, 25 =20
A &K 50 mmol 1H- 7K 3 =M -1- Z P Fin A
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200 mL JC7K Z B, KV A Dl i fef L A, T
A 50 mmol KAZEESEFE B, 2 h 5 g, 156
ik . B DMF FlJG/K Z BRI A 1 75 45 S
Bk -1H- 2597 =1 -1- ZMEHE (SBTH).

1.3 EEYHER

# 4 mmol A& SBTH A1 100 mL HEEIA 250
mL B, T 70 T A H oI L, A 4
mmol =%, 24 0. 5 h EERE R, B2 O, R
JE A 2 mmol La(ClO,)s *+ 8H.O #Y 10 mL I EE%
W BEFEIEIA 3 hJE, 28 H R (29 80 mL),
WA R BLTCIE S g, AR AR A RC A, F
B PR FL A 45
1.4 BEEYHHRNLERR

TG-DTG %3 ¥ & Fi Perkin-Elmer A 7] DELTA
F5 TGA-7 BUAHF 43 Hr A, B fe 22 R FHIZ A W)
) TADS-3700 ML EE . FESLZY 2 mg 2247, Tt
TRHER 58 5.10 A1 15 C + min~', IR HEY) R
PEAT TACIE . WO AR R, ARUSAERR Y, ik
A 100 mL * min~".

VRS A B 2 SR FH VG P - AR BT A T 1Y
RDA496- IRV AT . SCIR AR A A 0 R = AF S
fifi R B3R 21 160 H, %555 4 DMF. 5256 i B
(298.15 0. 01K, Il ® A i 24 2.5 mV, i sk 4L

EAGEH 0.5 mm - min~', A NF 4T EVE ] 100
s. K AE it FHIE R0 43 0 e S AE AR TR 29 8 mL 1Y 3% 48
o B TR 15 mL (AN IRt 38 B HOF
s e, DRI T2 R B 4 232 Rl i BT i 1ARE 2
A FUFIAE S iR A, R~ [ sh T B
S |

2 HZR5ite
2.1 BEREVMARREBTHT
211 BAMM TR B EREFEHINE

P A I TC 45 0 08 0 3R 43 B 46 R % s IR AR
DMF H1 19 B8 R HL 5 3 50008 2 DL 3R 1. AR A 4
5 CisHiN;0: (SBTH) #HAF 45, L& 4 1 2 LA
La(Ci5;H12N;0:) (CisHiN;0.) + 2. 5H.0. ME/RHL R
TR T LU, FCAR RIS A 0 ¥ R AR H A 2
AR ATHERI PSR 7 134940 T IR 5, S+ &
ST

BeAS YA TOK, MERS Tl Tk R L S05 55—
AU, 2 i TUKBEIR i 3578 . DMF . DMSO. Il
E BB P SN BAE AL R, 78 200 THY, it
BYBEINTE, 320 CH 246, X5 DSC K+
JCdE A i A oK R o i e 2 — 20
2.1.2 EAWB T

®1 BEENMESUNTERSNREREBSE

Table 1  Analytical results and molar electrical conductivity of the ligand and the complex
10°°h An C(%) H(% ) N(% ) La(% )
Sample . _, -, Color

mol - L S+ em” - mol fonud cacld. found cacld. found cacld. found cacld.

Ligand 1.42 4.2 white 60. 98 61.02 4. 30 4. 44 24. 09 23.72 - -
Complex 1.72 18. 4 buff 46. 51 46. 70 3.73 3. 65 17. 82 18. 16 18. 34 18. 00

F2 BEERESYH IR HE(cm 1)
Table 2 IR frequencies(cm™") of the ligand and the complex
Sample »(O —H) phenolic Amide I Amide II v(C-0) phenolic »(C=N) »(M-0) »(O-H)H0
Ligand 3100 1685 1575 1285 1618 - -
Complex 3070 1620(C=N-N=C) - 1310 1568 580 3250
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T RBESE ORI -1H- H5F = -1- SIS 8 (D BCA Pl RAE Ak 807

B AR AL A P IR S04 5 345 2. A ik
ORI (0 —H) HBLTE 3100 em ' &b, FBH LK
PLAR I B AR AE, W] REAEAE 43 F [ 5 23 1 N S5,
M7 24 1 2 3 S A AE R, v (O — H) R I B0 RS iR
JE R R 081 I LR K U A v A A T R R U, X
55T '"H NMR ZrMras S —0 . Feii s, wisrFid
5 —B B TR, AT v(0 - HDIBRIETE,
A L A5 S R 5, 2 B 7 B o S ST
TE, U T 5 80 B T E A, 1 — 3 T A A ) 2
SELE, T — B R, A Y PR AEAE v
(0 —H), T RILEWEAL, F »(0 —H) MK
ik, HBLZE 3070 cm ' Ab . H HFECAARY Amide T
5 Amide IT 7EFL5 P HIH 2%, TAE 1620 cm ! &b 3
B C=N-N=C HEH B RRAE M, 136 BH I T 2k
B LUR B 7 A SR, BeR R B L A0 v
(C-O)EMEYHER 25 cm ™', FHHES 5 T
P AR ER T v(C=N) HEER AP TP 50
cm ', #H C=NZ5 THEAN, FE C =N S5k
XA LB LR ALK . Bl A WIAE 580 cm ! Ab
I v(M -0) U, i FALES KA 4 500 ~ 500
em~L v (M - N)BHE R BES . 7E 3 250 cm !
Aib H B — B W i, H8 A KA T v (O - H) IR IR
g, 55 4ME 860 M 580 cm =" B UL LA /NG H B, AT
R 43 ) 2 7K 43 B4 THT PRI TRT A4 21 X 26 I
YRl RES A RCAIK T BEA Y AE 1100 cm™!
BT B 0%, RBLA YRR Clo; .

2.1.3  EAWE HNMR

LA DMSO R, FI T INOVA-400 ¥ 7
AR A A T AR FBL S P01 'H NMR, 4 51 T
2 3. Bk CH, Al CH BIfb=A 0% 70 51k 5. 637
M 8.397, ¥ N BLIGE ; KINW IE T 15 5 Hh BLAE
6.859 ~ 8. 371, WL ;NH LA 8. 504, K
LG OH T 5 5 IAE 12. 233 Ab, 5l it
AT LA B T M i o U 00, OB an sl 1 B
/. AT CH, A1 CH MIAE2A RS 50 50 5. 370

E1 ERANSENBEEEHE
Fig.1 The structure of the ligand showing

intra-hydrogen bonding as a broken line
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Fig.2 TG-DTG curves of the complex

A1 8.410, ¥ HLUE R IR W R T 15 5 BB
6. 877 ~ 8. 384, HZ W R FLIAH 8. 504 ALY NH it
TAG SO, R EC AL e e b i) |G 2 5 SR e A
H 12,233 4bHY OH Fi 117 FTH 2, SR BIBC AL 2
LN ST, T AE 6. 390 Ab HBE— 1 6l AR O
ZFREL b H B T S

2.2 EBEEYHNALERR

221 WAEWWHR LR

B4 e THR R 2R 5 °C + min =" B9 38 i
HZe &l 2 s, 5 51 F 3% 4.

& 2 BT, B A9 00 43 53 PR A AT
B AEA YK R, 5B AP P
W F I gl fe . 5 — 0 RS FE R 50 ~
250 °C, HINL 5% B KA 94. 00% , 124 TR Ll &
Yy 2.5 KA F (BRISSREEE N 94.17% ), 73

X3 EEKRESY 'HNMR HLZEELRE(S)

Table 3 '"H NMR chemical shifts ( §)of the ligand and the complex
Sample CH: CH OH NH Aromatic ring
Ligand 5.637(s, 2H) 8.397(s,H) 12.233(s, H) 8.504(s, H) 6.859 ~8.371(m, 4H)
Complex 5.370(s, 2H) 8.410(s, H) 6.390(s, H) - 6.877 ~8.384(m, 4H)

Note: s, singlet; m, multiplet
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x4 BEEYRDHEE TG-DTG £1E

Table 4  Thermal decomposition data for the complex from TG-DTG analysis
Percentage of retention
Stage Temp. range DTG peak temp. Cw. %) Probable comp. of Intermediaie
(©) () TG theory expelled groups
1 50 ~ 250 135.0 94. 00 94. 17 H.0 La(SBTH-H) (SBTH-2H)
11 268 ~ 591 348. 8 48. 58 48. 63 CH:C(O) =N =N =CH - CsHs-OH La(C¢HiN3)»
— _ K2 2 4rF CH-CHs —OH MIFF, #:# i & CH.C
i ! (0) =N =N. M 760 T, HIH =MEITI6 70 %, H 3
—@ 800 YRS #5E 4 . BRI, B4 VI B BRI
3 [ o 05170 R AT RN 2T I
QH 0 off 2 222 BEWEEFBMBENEMENTE
g NI Sy A = A THE#E 2 (15,10 A1 5 C + min)
NGAL T X B RS A B B (R B AT T

B 3 fA% La(CisHiz2Ns0:)(CisHiiNs0;)
2.5H,0 £

Fig.3  The structure of the complex

AN B BE R DTG R 2R, 78 92 CAb H Bl —
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2 IR T R 2, R A R K T R S L, r R
0.5 TIKRAZE fhK, TR 2 /KRB K,
FWH iR BT, B LATE TG #h<k EIF 0 B
o3 BEELLANEE, BLAYTE 3 250 cm ! Ak
TR T v(0-H) IR, HAE 860 Fl 580
em ™ BT SCHE BB K B W AU, AT R — A o D
A ALK SS K . AL BT as R,

A AL A P s =SB 3 R L BC A AR
A3 ik I BE S Bl A 268 ~ 591 T, AN B BR B R
48.58% , WEERL A Y AR T i, R AT
2 43 F CH,C(0O) =N —N =CH - C,H; - OH (i 5%
F R H 48.63% ), I\ TG & F X & — 1218
)53l #2, (AN DTG M4k b &3, 78 400 €Kik
A —AR/INE B TR S I R R ER IR

/ /
g Do) g, Do)
CH;C =NN= CH/ CH c NN =Cl

/"‘\\ —N _

_50-250¢C La< ©> <© N o o©>
CHQC =NN=CH” CHZC NN =cH™

268~5911C a(/ /N\\>

~—

TG-DTG 43 #7, 153 T A3 T 73 fif L 72 1 DTG
W T, FIH Kissinger 7708 B[R FHELH R B
KR DTG Mgk Figit 7, fCAL: din(8/ T2) /
d1/T,)=-E/REIn(B/T;)= - E./RT, + C,
Phin(B/ TR 1/ To fEE, HEAERN -E./ R,
P AT SRAFIZ A R B S LRE E. ZETHRML B E
F GT BB G AT TR MRS . IS Y B 431
VIR T, BER - E./ R FNZAY By BEAY R TG AL fE
E. 9T 5.

x5 EAMEESBMENERRRUELRE
Table 5  The decomposition peak temperature and apparent
activation energy of the second-stage decomposition

reaction for the complex

Sample B/TC * min~! Te/K E./R E./kJ * mol™'
15 629. 4
Complex 10 625.6 56. 56 470. 24
5 622.0
2.2.3 BAWERE (AwHn) 8UERA KITH

h A R G R AT SRR, FRATTAE (208. 15 =
0. 01)K M T 46 K 99. 9999 [ 3 HE KC1 7 25
TR RIS, SRR T 6 IR . LA R
At Ho = (17.241 £0.022) kJ + mol !, fH A 551
SCHK (19179 A Ha B4 17. 234 KT + mol -, # # 3
R, BRI R S A 5 . 7E DMF HlE T RD
G YIRTRIR B (i ks, Iris 5dis 81 F 2% o.

R 6 Pt SN ECHE AT UL, TC A 0 B4 A K I v
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TR FESE ORI E -1H- H5F =0 -1- ZWER-S 5 (D B A Py il & GRAE R34 fb=7 809

®6 BAWFHE DMF FREMRE AwHn(298.15K)
Table 6  Enthalpy of solution in DMF for the complex

(298. 15 K)

A H
s oL, L

Sample kJ * mol '
mol * kg™ caled. found kJ * mol™" kJ * mol™'

0. 00 - - 135.62 0. 00 0. 00
4. 06 56.73 56.56 192.18 265. 05
4.31 60. 97 61.14 196.76 270. 14

Complex 4. 60 66. 25 66.02 201. 64 275.65
5.01 72.39 72.50 208.12 282. 80
5.40 77. 44 78.26 213.88 288. 98
5.45 78.55 78.61 214.23 289.73

HRMASK . HBECEYTE DMF HAS [R1H B2 19 7
K (Ao H)BCHE FAR I (R BE 6 v B ( b)) AR AT
RIG L AN AwH=A+ Bb+ Cb'2 F| H
GT BAMAETHEAL ik T 2 AP E, 53L&
YIRS A H(b = b) ZR B0 UL K s HEEE IR
R Aol HS (b =0) -
AwH=-135.62-11633b +3761.5b'> (1)
A HS) = —135.62 kJ * mol
R4 AR KT 2R W EE IR kS oL 5 A R e R A
OL =AH(b=b) —AuH(b=0) = H 2 A5Y
AR RMEE IR %S L M0 A5
¢Li= —11633 b +3761. 5b"* (2)
A AR BE 7R KE L S A R E e R

Lo=b[ PR b v, 3R 2 0 R R G

K L s A
Li= -23266b +5642.2b'? (3)

}Eiﬁiﬁ%kﬁﬂgéégﬁ&ﬁ AdilHl,Z = EAi[ (b}z/z) =

(by2) 200 FHo A, = —11633, A, =3761. 5, {5 2T
YIRS A Hy 2 IR AR
AwHi > = —11633(bY> —bV?) +
3761.5( by — b)) (4)

3 & it

fE La(Ci;H12N;0.) (CisHiN;0.) * 2. 5H,0 B G
Prrf, BCAR SBTH Fi Dt — 4 i s i =X A £ A0 1)
TE e R VAR TN Y N 2 = A K A4
X, A EAR DL =B S5 £ TR T — 4

JLIR R — 7RI, W T I BE & 4 i A e 1 5 i

AT

TP IR LB KA I E , e TR A

PP A RE R TR
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Synthesis, Characterization and Thermochemical Properties of La(lll) with
Salicylaldehyde-1H-benzotriazol-1-aceylhydrazone *

He Shui-Yang  Cao Wen-Kai  Hu Ting  Zhao Jian-She =~ Zhang Wei-Ping ~ Xue Gang-Lin =~ Hu Rong-Zu

( Department of Chemistry, Northwest University, Shaanxi Key Laboratory of Physico-Inorganic Chemistry, Xi' an 710069)

Abstract A new rare earth complex La(Ci;H;2N50:) (CisHi1N50:) * 2. 5H,O has been synthesized. Attempts
have been made to ascertain its probable structure on the basis of elemental analyzes, molar conductivities, IR,
"H NMR and TG-DTG. It is suggested that the complex has a eight-coordinated configuration. The enthalpies of
solution in DMF for the complex were measured by means of a microcalorimeter. The data of standard molar
enthalpy of solution (AwH S = —135.62 kJ * mol~') and the empirical formulae of enthalpy of solution
(A H= —135.62 -11633b +3761. 5b'"*) for the complex at different concentration b (mol * kg~') were ob-
tained. And relative apparent molar enthalpy ( ¢L;), relative partial molar enthalpy ( L;) and enthalpy of dilution
(A4 H.») were drawn up respectively by the data of enthalpies of solution of the complex: ¢pL:i= —11633 b +
2761.5b'?, Li= —23266b +5642.2b"* and AaH. 2= —11633( b¥* — bl"?) +3761.5(b>— b1) . The sec-
ond-stage decomposition reaction for the complex was studied and the apparent activation energy was obtained by

the Kissinger's formulae.

Keywords: Salicylaldehyde-1H-benzotriazol-1-aceylhydrazone,  Rare earth,  Enthalpy of solution,

Thermal decomposition,  Activation energy

Received: January 8,2002; Revised: March 11,2002. Correspondent: He Shui-Yang E-mail: xdhsy @ 263. net ). “The Project Supported by

NSF of Shaanxi Province, Education Commission of Shaanxi Province and State Key Laboratory of Rare Materials Chemistry and Application



