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WE  ERFIAEMT, L= 20 M (TETA) VR, & R BA — 455 R4S M B R 1k & 9
(CeH,N,) o s[In(OH) 1(S0,),(1). RALIMEHE AT 347, ICP, JTER AT, BiK X GFERAmi B s X
RS ETF B T T RAE. S50/ EW, LG 1 BFHREGER, P2(1)/c R, o =1.05240(3)
nm, b=1.36802(4) nm, ¢=0.75295(2) nm, B =101.558(2)°, V=1.06204(5) nm*, Z=4, R, =0.0368,
wR, =0.0897, GOF =1.068. L5 In0, (OH), /\HIAFN SO, P v A8 a2 4 101 o5 3 8 R A — 4B B 7
Tancoite-type §if. BT FILAY TETA FHE Fiad 5 PR FaEH Y O JRF 2 il i SRV E DR — e b i 2 ol = 2
A>T 5.
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SRR LAk A B T g IR BRI A0 A5 Dy T LA VR AR 1 g FH A (N A 2 oG L 3
APk, T[S0, 17 MRS [ PO, 1° PUTHARAESSH A AR, (RS FE KB B IR R R A L
FEAERSENR K BUEA 25 W B AR ES F I LB R 3L i LT 2238, AT R 25U RI [ S0, 17 D T {4
B[ PO, 1~ PUTHARAE K B/ 1 IR R rh & A 25 B R 250 A LB iR 3. [ SO, 17~ DU TE A i
[PO, I~ PUTHIAR B AR AE R /NRTRAR A SeAR L, (E LB ity R AS [R5 S5O A DAk G W e 451
FEAEZE S, NI AT LAGRAFEE R B3 A R R R AL AL & . E 2001 4F Rao 5504 o k& WU — RSN LA
BLRE R A A B R AR A F LA R LI | VF 22 S5 M3 a A 3k 1 4 s KA + 4 Jm R 3 AL AL & W 2 1 il
L ETF EHRERRRERMALL A, THRN R S YR B HGE. 24 A AGE
T —BIEAT PR B R AL AL A4 (2,2 -bipy) [ In, (OH), (H,0) 1 (S0,) " ASCR AW
FRIFG M E AR, L TETA R BEA R, A i H — 4 4 R 45 09 09 B 2 Sl S LAk B 4 (CoHL,L N, ) s
[In(OH) ] (S0,), (1), FHXFH AL PEIT T RAE.
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1.1 RFSNEE

InCl, « 4H,0( i b 5 A R F]) . H,S0, (L4 T ) F1 TETA (CREEf R AL 250 )3
Ay BTA R, SR K b 2B K.

Perkin-Elmer 240018 JCZ 43 H7{X ; Perkin-Elmer Optima 3300 DV 75 S48 4 2 55 TR (1CP) TTE 4 Hr
{%; Siemens Smart CCD X HF£E B AT 41, 4H¥E, A =0. 071073 nm; Shimadazu XRD-6000 %I X 5f£& 4}
ARATHHAL, HIHE, A =0. 15418 nm; Nicolet Impact-410 ZLAMNGIEAN , KBr J A5, IEEGERHI R 4000 ~400
em™"; Perkin-Elmer TG-7 $AH /T, 2530, FHEHEFE K 10 C/min, JEEJERH . =& ~700 C.
1.2 RIEiTTE

¥ 0.05 g InCl, - 4H,0, 0. 60 mL H,S0, (2 mol/L) /%2 0.10 mL TETA A 8 mL Z —Erh, itk
¥ A ET 23 mL WATR IR OGN EM N T, A 160 CHUH, fEAEERTI TRV S d 5%
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WrAAB R, SRR B TOKRRE TEIR TS, SJEE 80 auR k.
1.3 SREEHNE

FEBULST A 0. 12 mm x0. 12 mm x0. 20 mm A5, ZEZ R T Siemens Smart CCD A7 5% (£ 58
ML, Mo Ko f849F, A =0.071073 nm) , Lk o S35 07 SRR S5, X4 3sm B8R 51T T Lp
TR WIRIE , 250t B, MR/ N REBIE, i1 Pentium PC 114541
LA Bruker AXS Windows NT SHELXTL 2442 (5. 10 W) #47. W S8 i+ a1, A& n 1
ERERE T EEE AR, SREW, AW 1B THRANRAR, P2(1)/c 2B, RSB EON
a=1.05240(3) nm, b=1.36802(4) nm, ¢ =0.75295(2) nm, B=101.558(2)°, V=1.06204(5) nm’,
Z =4, R, =0.0368, wR, =0.0897, GOF =1.068.
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&Y 1 1 1CP A1 CHN JTER AT L IAE (% , T5AE) : In 28.72(28.77), S 16.10(16.07),
€9.01(9.03), N7.06(7.02), H2.99(3.03). AL XRD & & A4 A7 5106 5 F B 5 235 #4 B b
DL A 3 Pl o B AT B UG 7 B AR — B (B 1), RIIZAL A9 A 4l A,
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Fig.1 Powder X-ray diffraction patterns of compound 1 Fig.2 Infrared spectrum of compound 1

TEALA Y1 BLIAMEE (1 2) 3445 em ™' Zb RIS AT UH 8 > —OH A4 4IR 3l , 3047 F12858
em ' AR AR ISR 43501 D N—H Fit C—H R 4E 4Rl , i N—H F1 C—H 25 {4k 2 5370 78 1597 11472
em ™Ak, 7E 1206 ~990 em ' A AYSER MG S—O M1 S — O [ fiZatiR s Ry te .

WE 3 i, EREY 1 ARXFREH $ot -
LA LA In JEFRN2 AR BT R S DR
F. In JEFAEFHHN R B A8 58, 55
16 4~ O L ECAL AL, Hd 4 4> 0 JiF2k H Tl
FRAR[ In—O #4354 0.2148 (3), 0.2181(3),
0.2148(4)F10.2161(4) nm], %24 0 JEF3k [
T —OH HHA1[ In—01 K5 0.2119(3) nm ], f
MR AR 01 &2—OH A 0 i+
PR S JEFHRAE T DU A RCOI AT, 545 HIHE pig 3
fi4 4~ 0 E¥Eﬂ{j’ Horhsdd P O SR 540 structure showing the atom labeling scheme
AP In Ji A% [ S1—O0, #5351 R 0. 1495 (ellipsoids at 50% )
(3)M10.1493(3) nm, S2—O, BKA>50 0. 1483 (4) F10. 1482(4) nm], HHh2 DEAAL B HEHHEE O
JEF 5[ S1—0, BR324 0. 1439 (4) F10. 1468 (3) nm, S2—O0, 5K 23514 0. 1439 (6 ) F1 0. 1409
(6) nm], X5 ICHK " PARIER) S—O, R FEAR—E. FEAXTFRES Y AT IR AETE 172 AR
TETA FHEF.

TEALEY 1RSSR EA LA, B A =00 ¢ iy ) TG FR ZE A4 (4 H InO, (OH), /\THI A
SO, DU A4 S it B — 2k B 5 Tancoite-type ™" B[ Kl 4 (A) ]. #H4BAY InO, (OH ), /\ T4 e 38 i #4 3
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WU I Zigzag 4%, SO, PUTHAA FR@E A UG Y 77 20 InO, (OH) , /A 4 BRI TE Zigzag HE 1)
AN, AT B Tancoite-type 5. Bi+1bH TETA BHE 7 FFH 2 F5E 2 (B 4818 N—H---0 S5
Bl & FHE A EAEFH B 4(B) ], Hh—NIH, A P i —4 N—H 8, —N2H, JEH P ir s N—H
ST S A F 2 T EE R Y O JEF (06, O7) R, K —4EiE ey —4E 2. XS — e 21
it NI—H1B---09 SSEVE R LU M =4 o4 [ B 4(C) ], ABERBL KB A Eidin 1) T35 1
.

(A) ) ©
Fig.4 Views of the one-dimensional chain of compound 1 with A and B modes( A) and the hydrogen-bond

interactions of compound 1(B) and schematic drawing of the 3D structure of compound 1(C)

Table 1 Hydrogen bonds for compound 1

D—H---A d(H---A)/nm d(D---A)/nm £DHA/(°)
N1—HI1A---07¢ 0.227 0.2866(7) 124.1
N1—H1B---09 0.176 0.2633(9) 168.4
N2—H2C---07" 0.189 0.2762(6) 163.5
N2—H2D---06° 0.192 0.2711(6) 146.2

a. x=1, —y+3/2,2-1/2;b. —x+1,y+1/2, —z2+1/2;¢c. x-1, y, z

A 11— ZERBA S 5 S St HGE ) 4 ERIRBRER A (2,2 -bipy ) [ In, (OH), (H,0) ] (SO0,),
o) — YA AR S5 AR AE 5 W] A [A]. 7E (2,2 -bipy) [ In, (OH), (H,0) ] (S0,), ™, f1EHn0,(OH),
il In0, (OH), (H,0), /NI A K SO, VU it 5T il B 1) —4E Butlerite-type ™ &%, H:H, O, (OH), /\ i
fAF1 IO, (OH) , (H,0) , /\ A S i F2 W S8 B i Y 1N Zigzag i, B> SO, DU AP T o5 fe 3%
ALY InO, (OH) , Fil TnO, (OH), (H,0), /N1 ; MAEE Y 1 H A9 —4E Tancoite-type HE N J2
In0O, (OH), /\ I & A1 SO, DY 1 #A ¥4 5% 1M B 19,
InO, (OH), J\TH 4 %6 I 5 i 1 #2 3 A 3% 2 8 1
Zigzag B , TP SO, DU 17 1A P-4 551 3 T0 555 325 42 AH
ZR1 InO, (OH), /NIHIA, I FEERAE Zigzag BE 1Y
il
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LAY 1 75 200 ~700 °C 22 1A ] 8 Y 4 52 or
WL (WK S5), HAREL 62.20% (HISH N ol
N ,:1 100 200 300 400 500 600 700
61.21% ), Al HJE A A Pl . OH B SO, iy %k %, ie
XRD F3Hr R B e 28 o i =10 A In, 0. Fig.5 Thermogravimetric curve of compound 1
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Solvothermal Synthesis and Characterization of
One-dimensional Chained Indium-Sulfate

TIAN Zhen-Fen', SONG Tian-You'”* , FAN Yong' , HUANG Liang-Liang' , WANG Li'"
(1. College of Chemistry, 2. State Key Laboratory of Inorganic Synthesis and Preparative Chemistry,
Jilin University, Changchun 130012, China)

Abstract A one-dimensional chained indium-sulfate (C4H,N, ), 5[ In(OH) ] (S0,),(1) was synthesized
under solvothermal condition using triethylenetetramine ( TETA ) as the templated agent and characterized by
IR spectroscopy, TG, ICP and elemental analyses, powder and single crystal X-ray diffraction analyses. Com-
pound 1 crystallized in the monoclinic system, space group P2(1)/c with a =1.05240(3) nm, b =1. 36802
(4) nm, ¢ =0.75295 (2) nm, B =101.558 (2)°, V =1.06204 (5) nm’, Z =4, R, =0.0368,
wR, =0.0897, GOF =1.068. Iis structure is built up by InO, (OH), octahedra and SO, tetrahedra by sharing
their vertices to generate an one-dimensional anionic Tancoite-type chain. The one-dimensional chains are ex-
tended into three-dimensional supramolecular structure through the hydrogen bond interactions among the N
atoms of TETA cations and O atoms of the anionic chains.

Keywords Solvothermal synthesis; Indium sulfate; Crystal structure; Supramolecular
(Ed.: M, G)



