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Field-Dependent Magnetic Relaxation and Magnetocaloric Effect in
Mononuclear Gd Complexes
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(“ State Key Laboratory of Rare Earth Materials Chemistry and Applications, College of Chemistry and Molecule
Engineering, Peking University, Beijing 100871)
(® School of Physics, University of Chinese Academy of Sciences, Beijing 100049)

Abstract Two new mononuclear Gd complexes Gd(THD);L (THD=2,2,6,6-tetramethylheptane-3,5-dione, L=Phen (1),
Bpy (2)) based on b-diketone type ligand with Phen and Bpy as capping ligands were synthesized, respectively. To obtain the
complexes, the THD liangd (3 mmol) and capping ligand (1 mmol) were mixed and dissolved in ethanol (10 mL), followed
by adding of 5 mL aqueous solution of KOH (3 mmol) and slowly heating to remove the a-H of THD ligand. And then 5 mL
aqueous solution of Gd(NO;); was added dropwise. The white precipitate was collected and recrystallized in the mixture of
ethanol and acetone to get colorless transparent crystals. Their structures were determined by the single-crystal X-ray diffrac-
tion method, found crystallized in P-1 space group, and gave an eight-coordinated coordination environment of Gd*“with Dyg
local symmetry. Magnetic susceptibility measurements of powder samples were carried out by SQUID magnetometer at 1000
Oe dc field from 2 to 300 K, and the ,,T value at room temperatures were 7.89 and 8.25 cm’*K+mol ', respectively, in good
agreement with the expected value. The magnetization measurements reveal that the magnetic entropy changes (—AS,,) at
2.5 K from 0 to 5 Tesla magnetic field are as large as 17.0 and 18.4 Jskg™ 'K ' for 1 and 2, respectively. The ac susceptibility
shows an obvious slow magnetic relaxation phenomenon. By analyzing the temperature and magnetic field dependences of
the relaxation time, we found that the resonant phonon trapping mechanism is predominant when the field is lower than 1 T
and the direct process plays a role when the field is larger than 2 T.
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Figure 1 = Molecular structures of complex 1 (left) and 2 (right)
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Table 1  Crystallographic data for complex 1 and complex 2
Complex 1 2
Formula Ci4sHesN2OsGd C43HesN,06Gd
Fy 887.26 860.25
Temp. 293(2) 293(2)
Cryst syst Triclinic Triclinic
Space group P-1 P-1
a/A 11.024(2) 11.102(2)
b/A 12.341(3) 12.270(2)
/A 18.698(4) 18.371(4)
al(®) 79.88(3) 79.41(3)
pI(°) 87.58(3) 85.25(3)
y(°) 68.80(3) 68.83(3)
V/A? 2334.3(9) 2293.3(7)
zZ 2 2
F(000) 922 898
Dc/(gecm ) 1.262 1.250
wmm'! 1.464 1.489
Cryst size/mm’ 0.16X0.22X0.25 0.20X0.25X0.25
0 range/(°) 3.42~25.00 3.43~25.00
Reflns collected, Rjy 15249, 0.0244 15326, 0.0365
Indep reflens 8180 8024
R, (I>20(])) 0.0280 0.0322
WR), (all data) 0.0649 0.0563
GOF 0.976 0.942
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http://sioc-journal.cn 1023



W F F R

MR

0.006 K. M 2 K ISRk B2 Bt 1 1) A2 4 v] LUE H (R
Kl 3), Mg & WA T M REAE, HE—0 3t T %A
GV, 45 5 T Wi3n R, BEALHm R 2Ry
7.08 NB, SME [ HEFISME 7 NB (S=7/2, g=2)FF A 1R 4.

WEY 2 WS RIT I S5HEY 1 R0, 3
300 K Ry, T {4 8.25 cm*Kemol ' %} 2~300 K
(% HE1T Curie-Weiss #5153 C=8.25 cm’*Kemol ',
0=—0.06 K. 2 KIt}, 7£ 5 T 37 FRIALHRE IS BIMORIE
7.24 NB, 5 HME A BRI T G UF

40 1 110
30 18 =
° o
£ 16 €
(?E 20 A b4
O, 14 g
TE 104 =

12 &

0_

100 150 200 250 300
TIK

0 50

AT LT A 1, 2 (OB, A
(— A8, T LI R VRG89 A SR L E
PR 3RS R 4 1, 4 DRI B T P, 3
AR,

ASy (T st :j[aM(T,H)/aT]HdH

e T, H 73 530 A9 SE R 7 55 5 , M(TH) Ay %k it R A
Wh37 N A WEAL SR BE . 0k T P AS &R il BT R A Bk

40+ 110

30+ 18 =

3 g

16 E

,f 20+ =

s 45

< g 104 =

RE 12 :E
04

0 50 100 150 200 250 300
TIK

B2 a4 1M 2(4)1000 Oe AR AL 3 (LT (0,86 2 Curie-Weiss $U75 Hi2k)

Figure 2 y,T vs T (blue square) and y,,
Curie-Weiss fitting line

8_
660000000000
6 - 0©°
O
= 4
S
2_
0_

0 10 20 30 40 50
H/kOe

Bl 3 & 1(45)M 2040)2 K T iffgdk thk

Figure3  Magnetization curves for complex 1 (left) and 2 (right) at 2 K
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" vs T (black circle) plots for complex 1 (left) and 2 (right) at 1000 Oe, where the red solid line is the
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Magnetization curves for complex 1 (left) and 2 (right) at various temperatures (2~ 10 K)
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Xm's X" vs T at zero dc field for complex 1 (left) and complex 2 (right)
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)5 mL R G5 5 0.168 g (3 mmol) KOH 1) 5
mL AEBIR A, I 10 min AN 54, KRG
BN 5 mL [ 0.433 g (1 mmol)/N7K S EREL /K. W
AR AEYUE, 8T8, FR ]SS LB L AN
e Y5 8 A Vs 2 18 % A B e 100 W i 40,462 g, R
#:52.6%). Elemental analysis(%) calcd for C4sHgsN,O6Gd:
C60.91,H 7.38, N 3.16; found C 60.72, H 7.40, N 3.08.

42 EEY2HEMN

LRCEW 1 1A BT ESEAL, XL 0.156 g (1 mmol)
Bpy A0 Phen fEAZEGECAR, [RIAEAS S0 (E W] ik
(0.446 g, W% 51.5%). Elemental analysis (%) calcd for
C43HgsN,O4Gd: C 59.83, H 7.59, N 3.24; found C 59.68, H
7.60,N3.21.
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