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Abgract The wlubilities of three ternary sygems LaXsPIAPHO (X~ = AO; , NOs , A ; PIAP =
phthalimi doantipyrine, CioHisN3Os) were determined at 30 . It is discovered that the sysems La(NOs) s~ PIAP
H,O and Ladsz PIAP-H,O are snple eutonic type, while the sysem La(d0O,) s~ PIAPH,O contains a new slid
phase, the conpostion of which isLa(PIAP) 3 (AOy) 3- 4H,0 that is an incongruent compound. Based on the phase
equilibrium of the sysem La(dOy) - PIAP-H,O , the corregponding lanthanide conplexes Ln(PIAP) 3 (AQy) 3- 4H,0
(Ln=La, Pr,Nd, Sm, &, Yb) were syntheszed and characterized by chemicd andyss, dementa andyss, TG
DTG, IR gectra and dendty.

Keywords ternary sysem, lubility , lanthanum perchlorate , lanthanum chloride, lanthanum nitrate , phthalimi-

doantipyrine
(r 2.3 -5, Cu HN0, (o1
AP)
12 Ap
[3.4] [2,5] . [10]
’ t6] &
NN N, N- : 4 ( )

Emal : Zheo @gtu. edu. cn
Received October 21, 2002 ; revised January 14, 2003 ; accepted February 18, 2003.
(No. 994397)



854

Vol. 61, 2003

(PIAP, CighhsNzOg) [

O
Me N
Me —N__ L
I o
Ph
LaXz PIAP H,O
(X" =d0; ,NO; ,d”) 30
1
1.1
La(CIO4)3 - 8H,0, La(]3 - 7TH,O La(NO3)3 - 6H,O
LapOs; (99. 95 %) 11 HX (X~ =d0O; ,NO; ,d7)
(A.R. ) , ;
. PIAP [11].
[ ,(30 £0.05) ], WZS1 Abbe
[(30%0.2) ], 7520 - ,PE
2400 , -440 O-TGA7
1.2
LaXs BDTA ) La®*
PIAP (254 nm) ,
PIAP . La(PIAP)3(AO,) 3-
4H,0 ,  PIAP
, PIAP
. La(PIAP) 3 (004)3 4H,0
La(QOy) 3 PIAP, LaXs ,
PIAP , (PIAP)
, PIAP
Schrel nemakers
1.3
2

2.1 LaXgyPIAPHO (X =C0O; , NOz ,d")
30
2.1.1 LaXgPIAP-H,O (X" =NOs; ,d7)
La(NGs) s~ PIAP-H,O Lads PIAP-H,O 30
1 2 , 1(a, b

1 La(NGs)sPIAPH,O 30
Table1 Slubilitiesdof La(NOs) s~ PIAPH,O sydem a 30

(w %) (w %) .
La(NOs)s PAP  La(NOs)s  PIAP
1 0 0.28 — — L
2 11.38 0.29 6.25 42.45 L
3 28.72 0.24 20.48 28.01 L
4 34.76 0.26 20.97 40.25 L
5 35.54 0.27 24.58 31.68 L
6 38.67 0.23 34.19 12.18 L
7 42.89 0.34 21.51 50. 40 L
8 48.08 0.25 29.40 38.63 L
9 54.41 0.39 40. 44 25.82 L
10 58.20 0.36 35.32 39.14 L
1 60. 88 0.38 61.17 427 L+S
12 61.08 0 — S
2L =PIAP, S =La(NOs) 3- 6H,0
2 LaQsPIAPH,0 30
Table 2 Slubilities of Lads- PIAPH,O sydem at 30
(w %) (w %)
Entry a
Lads PIAP Lads PIAP
1 0 0.28 — — L
2 12.43 0.19 7.64 38.56 L
3 27.49 0.16 16.30 31.15 L
4 35.90 0.15 27.32 24.57 L
5 40.26 0.12 29.59 27.33 L
6 43.52 0.13 31.86 27.40 L
7 44,97 0.11 28.07 36.81 L
8 47.90 0.14 42.63 11.66 L
9 49.39 0.13 48.85 1.62 L+S
10 49.50 0 — — S
2L =PIAP, S =Lads 7H,0
30 )
La(NOs) 3- 6H,O( Lads-7H,0)  PIAP
( PAP LaXs )
PIAP  HO , ,PIAP
HOLaXs )
( PIAP ,
PIAP , LaXs ,
;  LaXs- nHO ,
LaXs , PIAP ,
) ( LaXz- nHO +
LaXsz + PIAP  LaXs PIAP
+ LaXs + PIAP  LaXs )
(PIAP  LaXs ,

PIAP  LaXs ),
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Figure 1 Sdlubility of the sysem LaXs PIAP HO [ X=NGO; (a) , A" (b) ]

6] LaXyAPH,O (X =NO; ,d7) 3 La(Q0y) #PIAPH,0 30
, AP Table 3 Slubilitiesof La(AQOy) s~ PIAP H,O sysem a 30
La(AP)6(NOs) s, La(AP)3 (NO3)5, La(AP) (NOs)s- 5H,0 (w %) (w %)
Er‘t a
La(AP) ¢ds: 7HO . Y la@o); PAP  La(d0), PAP
La(NO;)s Lads PIAP , PIAP 1 0.00 0.28 — — L
2 4.43 0.35 1.98 59.12 L
' : 3 10.10 0.26 3.03 68. 63 L
PIAP AP ; 4 19.51 0.30 4.96  75.44 L
, PIAP , 5 21.38 0.29 5.24 75.67 L
PIAP 6 27.64 0.49 13.16 64.71 L+C
( ) 7 30.52 0.32 29.36 50. 65 C
' BAP ’ ’ 8 33.11 0.24 30.35 46.90 C
’ 9 40.47 0.22 31.81 51.06 C
La(NO;)s Lads  PIAP ’ 10 4663  0.24 35.16  43.47 c
NO; d° RE? , 11 51.15 0.30 38.97 37.53 C
PIAP _ 12 54.09 0.36 39.45 39.12 C
13 61. 62 0.29 40. 46 43.15 C
2.1.2 La(dOs) +PIAP-H,0 14 66.05 0.41 45.12 37.84 C
La(A0y) s PAP-HO 30 15 67.36  0.43 67.12 3.97 C+S
3, 2 . 16 67.29 0.00 — — S
3L = PIAP, C=La(PIAP) 3(A0,) 5 4H,0, S=La(Ad0y,) 5- 8H,0
2 .30
La(P|AP)3(OO4)3'4H20,
LaXgPIAP-H,0 (X~ =d0; , NO; , A7)
. : PIAP ,
0.75 / /// " /ﬂ. TK {4 X ( ) (LaXs- nHO
LA L X N
/ // // //// AN ) .(b) LaXs PIAP
1.00 , La(PIAP) 3(004)3' 4H20
0.00 025 0.50 075 1.00 -
B0 La(ClO4); La(dOy) s La(NOs)s Lads :(a)
2 30 La(OO4) 3_ PIAP' HZO La(OO4)3 La(HAP)S(OO4)3‘ 4H20, La(NO3)3
Figure 2 lubility of the system La(Q0y) s PIAP H,0 & 30 Lads La(a0y)s '
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La(OO4)3 s (AP) [6] 4 [71 N, N -
B N, N- %) IR ,
PIAP , 1678 cm™ ! AP ,
La(PIAP) 3(A0y) 5+ 4H,0 1.6, 1720 cm™ ! }
PIAP  La(d0y)3 4 AP ,
[7] N , N'_ [8] N i Ny_ [6] 4 [13] 4-
[9] [14] ’
, PIAP S ;
_ , : ,PIAP
3+
2.2 Ln(PIAP)3(ClOs) 3 4H:0 Ln :
2.2.1 ' PIAP '
. Ln3+
La(Q0O,) 7 PIAP-H,0 , ; ,
Ln(Q0y) +PIAP-H,0 (Ln=Pr, Nd, Sm, GI, Yb) , c—o ’ '
La(0O)s 35% 50%,PIAP  10% 6 8 IR
Schreinemakers Ln(PIAP) 5 15 )
(A0y) 3 4H,0 (Ln=Pr, Nd, Sm, Gd, Yb) . , ., 1100cm
4. a0y vV 4(XY) , 620cmt
2.2.2 IR ao;  94(YXY) , La(PIAP) &
KB PIAP Ln(PAP) s  (Q0J)s-4H0 QO
(AOy) 3- 4H,0 .
5 Vg Vyu ao; 2.2.3 TGDTG
IR , Vg (XY)  84(YXY) La(PIAP) 3(AOy) 3- 4H,0 TGDTG
[12] 6,
, PIAP
, AP : PIAP 2.2.4
. 5 , PIAP 1678 vl La(PIAP) 3 (AOy) 3-
1720 cm™* 4H,0 1.58 g-cm” 2.
4 a
Table 4 Resltsd chemicd andyds and dementa andyss
| % | %
La(AQy) 3 PIAP C H N
La(PIAP) ;(Q0y) 5+ 4H,0 29.38 (28.97) 65. 85 (66.26) 45.25 (45.32) 3.83 (3.51) 8.42 (8.35)
Pr (PIAP) 3(Q0y) 5+ 4H,0 29.26 (29.06) 65.95 (66.17) 45.49 (45. 26) 3.77 (3.51) 8.68 (8.34)
Nd(PIAP) 3 (AOy) 3- 4H,0 29.32 (29.22) 65. 87 (66.02) 45.45 (45.16) 3.35 (3.50) 8.53 (8.32)
In(PIAP) 5 (AOy) 3- 4H,0 29.68 (29.50) 65.52 (65.76) 45.06 (44.98) 3.54 (3.48) 8.63 (8.28)
GI(PIAP) 3 (Q0y) 5+ 4H,0 30.11 (29.83) 65. 28 (65. 46) 45.08 (44.77) 3.26 (3.47) 8.17 (8.25)
Yb(PIAP) 3(Q0,) 3- 4H,0 30.69 (30.54) 64.63 (64.79) 44.43 (44.31) 3.38 (3.43) 8.34 (8.16)
5 IR
Table 5 IR characteridic abgrption of compounds
ao;
AP +
V3 Vg
PIAP 1678 1720 — —
La(PIAP) 3(A0y) 3- 4H,0 1612 1739 1100 620
Nd(PIAP) 3(Q0y) 3+ 4H,0 1610 1732 1100 630
In(PIAP) 3(A0y) 3- 4H,0 1610 1730 1100 630
G(PIAP) 3(A0y) 3- 4H,0 1612 1736 1100 620
Yb(PIAP) 5(Q0y) 5 4H,0 1608 1740 1100 620
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6 La(PIAP)3(C]O4)3-4H20 TGDTG
Table6 TGDTGresutsd La(PIAP) 3(AQy) 3+ 4H,0

I %
/
- 4H,0
La(PIAP)3(A0s) 3-4H,0 — — La(PIAP) 3(A0y) 3 9.5 95.00 9.23
- A0;, - 2PIAP
La(PIAP) 3(Q0y) 5 La(PIAP O(QO,) 348.5 38.95 39.01
+ 0O,
La(PIAP) O(QQ,) - = Laod 565.1 12.30 12.64
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