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Abstract

A new 3D rare earth luminescent material [Eu(S0.4)F-H:0], has been synthesized under solvo-
thermal conditions by using ethylenediamine (en) as the structure directing agent (SDA). The co-
lorless block crystals were characterized by IR, TGA and ICP. The structure of compound 1 was
determined by single-crystal X-ray diffraction [Triclinic, P-1, a = 5.0050(5) A, b = 7.3930(5) A, ¢ =
11.7210(5) A; @ = 89.981(5)°, B = 83.593(5)°, ¥ = 89.880(5)°, V = 431.0(6) A3]. Crystal structure
analysis shows that the 3D framework of compound 1 is constructed from the left-handed and the
right-handed helical channels which are connected by SO}  groups using 6-membered rings and

4-membered rings. Compound 1 represents a strong luminescence upon the excitation.
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=R R, FRBHAP-1, a=5.0050(5)A, b=7.3930(5)A, c=11.7210(5) A; a=89.981(5)", B
=83.593(5)°, ¥=89.880(5)°, V=431.0(6) A3, &M =4 EH SO EBELIEHIL-[-Eu-0-].5%
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1. 5|8

U &R 0 & IEIL T BT . BbE . AR TR S R T 4 52 060 . VT SO RN,
BT A BB S IR e TR By B, BRIt I 4 R A WU BRI 2R 1] [2] [3] [4] 5]
X5 T 4, 4 LA R IR AL ¥ (7-12) R0 2 MR B, T A WUBERURS A6 & 51 T
PR TAE 0960 . AL A IR 0 LG WU AR AU B R, B B, B LB 7
JS 4 A 25 TR 2 A P CABR R AR A A 4 L 4 R A — SR B IR . 4RI, = 4L 45 M A LSS
WA LR EE SR [6] [7] [8] [9]. fE U EWHANIAWFER: —. AU BN, DAEBErEAE
e LB B A, R R WU BRI 5 A R B S M L dh. — . A LR A 1
BUYESY T4 H B ek, ARFISEH S AU PR FI[10] [11]. i T46EA B I3 6, 56 TR epbk
5 KAE

ARSI T 2 RS A, BLS0T, FOARAT, FIRI R A R T B R
SR (1) = S B BR A AL

2. BB LZEMREu(SO)F - H0|H S REHE
2.1. RFIS{LER

B RIS B 75 R A S e 1.
2.2. Eu(SO,)F-H,0 (NEIE R

Eu,0;5 0.1020 g (0.02 mmol), 2. -fi%(0.0245 g, 0.27 mmol), HF (0.1 mL)FI5FAEE 5 mL A\ 100 mL
K, HBRER(3 mol/LYA™T pH N 1.5, #iidk 2 /N SR A WEEEN 25 mL e BiZE, AT IR E N
170°C, ¥ 5 K, LA 10°C/h B FE G218 H 22 % iR, 15 B B HUIR R P22 2958 0.65% (BL Ew,05 1HE).

3. Eu(SO4)F-H,0 HIFRIE
3.1. EEFEHERNKE

X-SF AT 5 B £ 7E Bruker D8 QUEST ECO HL @b fiTi A _F 4T, Mo-Ka H2k, @ -scan 77 :UiH.
PR SE R IR SHELXTL-2014 F25, KA BN, HH A /N 3k FPRESUsS. (a1 4
A IEEJE T (Bu, S, O, )XERHAS IR MEEIE. A1 SRS EEE W3 2, dERevhr e K /A 5dE
W 3.
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Table 1. Reagent and instrument

=1L RFIS MG

BE TSR i RS C
R 25mL T tEAL R AR 2 ]
4 b7 AX224ZH PEAS A
AR LI00 EV56011 B e R B S A TR A A
A DH6000BE RIS B R A PR A F]
BT Bruker D8 QUEST ECO BRUKER BIOSPIN
AR fhagat RSy N
LN syt ] 24 5 I 2470 R A )
=R e A7 I 2 L L 250 PR A 7
IRETER Hegh 4t M A A T
ST Vi 2 11078 B S AR TP

Table 2. Crystal data and structure refinement for compound 1

=2 LAY NREFERE

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Calculated density

Absorption coefficient

F(000)

Crystal size

6 range for data collection
Limiting indices

Reflections collected/unique
Completeness to theta =24.984
Absorption correction
Refinement method
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices [I > 2sigma(I)]
R indices (all data)

EuFH,0sS

285.04

293(2) K

0.71073 A

Monoclinic

P2,/n

a=5.0046(10) A
b=17.3935(15) A £ =283.593(4)°
c=11.7212) A

430.98(15) A®

4

4.393 mg/m’

14.987 mm'"'

520

0.10 x 0.09 x 0.08 mm
3.264°~24.984°
—5<h<5,-4<k<8,-13<1<13
2147/729 [R(int) = 0.0478]
96.4%

Multi-scan

Full-matrix least-squares on F~
729/36/74

1.084

R; =0.0556, wR, = 0.1421

R; =0.0559, wR, = 0.1424
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Table 3. Selected bond lengths (A) and angles (%)
= 3. EFMREKAIERAC]

e (S iR A
Eu(1)-F(1) 2.258(9) F(1)-Eu(1)-F(1)#1 138.0(2)
Eu(1)-F(1)#1 2.286(10) F(1)-Eu(1)-O(4)#2 75.4(3)
Eu(1)-0(4)#2 2.349(11) O(4)#2-Eu(1)-0(2)#3 85.4(4)
Eu(1)-0(2)#3 2.405(11) O(1W)-Eu(1)-0(1)#4 77.1(4)
Eu(1)-O(1W) 2.409(11) 0(3)-Eu(1)-S(1 4 98.6(3)
Eu(1)-O(1)#4 2.495(11) 0(2)-S(1)-0(3) 110.3(7)
Eu(1)-0(3) 2.419(12) 0(2)-S(1)-0(4) 108.6(6)
Eu(1)-O(1)#5 2.572(11) 0(3)-S(1)-0(4) 111.2(6)
S(1)-0(1) 1.493(11) 0(3)-S(1)-0(1) 109.5(7)
S(1)-0(2) 1.456(12) 0(9)-S(3)-0(1) 105.60(10)
S(3)-0(3) 1.464(12) S(1)-O(1)-Eu(1)#6 120.2(6)
S(1)-0(4) 1.469(11) Eu(1)#6-0(1)-Eu(1)#8 103.6(4)

Symmetry transformations used to generate equivalent atoms: #1 —x + 1/2, y— 1/2, —z+ 12 #2 —x+ 12,y + 12, —z+ 12 #3x+ 1/2, -y + 3/2,z—
12#4x+1,y,z#5—x—1/2,y+1/2,—z+ 12 #6x— 1,y,z#7T x — 1/2,~y +3/2,z+ 12 #8 —x — 1/2, y—1/2,—z + 1/2.

3.2. &Y 1 WREEE

Hdh X-S 2 AR A S B = 4E LB S50 A LR A . FE S YR e B b (]
D, @& 1A Eu T, 141807, I AF M1 ARA HO 7. Eul 5 6 MR THMA F T ECAL,
I EuOgF, Z MRS, 6 MR O Ji+ 5 ARIET 3 MRERIRE T, 1 MREALKSF(O1W).
Eul-O ##KA1F 2.349~2.419 A Z |1, S1 JE-F4#% 4 4~ O Jii1(01,02,03, 047, S-O [IHEKAE 1.456~1.493
A 20, S-O [ ATE 108.9~110.3 2 1A, & SO PYifA

Wi 2 Frow, AGEP) 1B SEI ABL RAT AR LG 80, RIED) 1 2 4iAH .

MR HERUT RORE, 3, A FIEEAMH AR Bu & FIER[-Bu-F-1,“ 2”84k, #H4LI[-Eu-F-],
HEPRMBRARE R K 2D R, J2 52 2 R8I AR IR BR AR R B = SEFLIE S5 . B 13-0(01)
B Bul A RS LSRRI Bul 23 3 B E e ) L-[-Bu-O-], B A4 e[ R-[-Eu-O-], e . =459
SERI AT HEIR A B {Eu,S, ) T TCHR A {BuyS, ) 7S JTCIA B S B TGIE I 1s-O(O 1) 7% B2 44 57 11 i«

3.3. WEPHITNIG

BT BEu' RE R HARSEILIE, 76 395 nm BUA MK FIE T & 1 ZOetER, WK 4 FioR, (&
Y1 R EHERE = BT °De—"F, (1=0, 1,2, 3, BRI . 580 A1 586 nm T "Dy —'F, (IELIE; 593 nm A
Dy—F, BKiT; 614 F11 619 nm A °Dy—F, #kif; 652 nm N °Dy—'F; Bkif; 687.5 fi1 696.5 nm 4-F Dy—'F,
BRIT . IX 5 R0E F AL A P T — EUI[12]

4. BTG

TAVFIH RSB RVE R, £ R T MR, fEmRIES A TR SO M F RIRERCIAE K |
TREREE AN « GRI TR LAY 1 2 H {EwySy} PTG R {Bu,Sy ) /S TCH A EE S e S — 4 FLIE &5
Mo MG EIERIE TG 1 AR, o MEAB BB 56k Kl
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Figure 1. The asymmetric unit of compound 1. Hydrogen atoms
water molecule are omitted for clarity
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Figure 2. The experimental (red line) and simulated (black line)
PXRD patterns obtained from compound 1
B 2. LAY | BISEIE (LI (BRI R ITHTE

Figure 3. View of the 3D framework of compound 1 along a axis
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Figure 4. Photoluminescence spectrum obtained from com-
pound 1
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