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Study on Fabrication of Nano o-Fe,O,
YU Hong' LI Min-jiao ', ZHANG Shu-lin *, SI Yu-jun ' ZENG Wei-wei '

(1. School of Chemistry and Pharmaceutical Engineering, Sichuan University of Science & Engineering,

Zigong 643000, China; 2. Material Corrosion and Protection Key Laboratory of Sichuan Province, Zigong 643000, China)

Abstract: a-Fe,0, is prepared by micro-lacteous method and characterized by X-ray diffraction ( XRD) and observed

by scanning electron microscopy (SEM). The effects of reaction and calcining temperature on the crystal structure and mor-

phology of a-Fe,0,are studied. The results show that the samples obtained are a-Fe,O; when the calcining temperature is

higher than 600°C , the size of particles increases as the reaction and calcining temperature increasing, the surface is porous

and puffy with a small amount of agglomerations.

Key words: nano materials; microemulsion ;nano a-Fe, 0O,
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 OERAKRMAA AK, AR ¥R W P R A B e R AT B A A AT AL B A 4 &4 [ Cu, (BTEC) -
(H,0),]+2H,0(1)#=[ Cu(BTEC),,-(H,0),](2)[H,BTEC =1,2,4,5 - ¥ X w ¥ |, @it X - 4
KIE AT AT AT T RAE, AREY, B 1 T OMB T A NBRALG N @R, BT R
R A AR 0 A R, 1D 6945 REM, BB d A4 O -H O MR 2D ML ZH#H, Bed2 ¥ UM E T
X B NT R M, E AW 2 0,4 — A 10.918 x10. 918A% ¢ 2D % Hia4h M & L5 H),

KW AR MA AR dh R M) AL &4
HE 420614, 121;0625. 621

il =

iR N (NP Ry I S 2 e e 7 R T e |
TR PR T ORI R , S 4 SR 3k T THT Y BF 52 745
B THGE KR S B Y o U R T A
oy EFEA ML IR LA SR 7 W) pH (E A 2 SR
A 0D 1D 2D F13D MZE Y ECALAL . TRl Al LA
X TR R LG FTERE A WSSt — 0 e A e v
Al R B A U T R R ST

pH {ELFR 5 A0 HILATR 342 T A 1 20 % 2 52 1 ) 5 A
FHER - AIE RSP P IREZZRINE.
LA ZR B pH AR AT LA P2 A AR IR BC AR H 10 55, ok ]
PR BLH 2 B 05 1) e 2 A, 15 20 A [ 25 40 i) 1k &
Yyo BARK pH (E AT A A SRR 0B b IR £ A A 5
Yy, e B pH A AT 5EE S/ N R 20 O AL 21 6 o
PRI R 2 AL S

1,2,4,5 — 22 DU B (AR AR 2978 DU H IR ) it AR
A HURIRIC AR, & REB AR I & Jm 19 2L, T A Z J0 4k
177 5 R, DT L5 A4 S A A S s ) e

5 H#A:2013-07-17

XHERRERG A

PG Y. BT B R BA A i B B, A R TIE Al
FNZEA B o TR , 35248 O HH R ) O A SR HEFEAS
[F] () pH AEA5F T 7T DL 58 el 3 o i L o+, A B T
RSB m AA

FIFH KA B PR BRTCAR 1,2,4,5 - #2800
R (H,BTEC) , 5 i BR 0 76 A5 [ 9 pH {1 2544 T &
P 2 (4 E A A6 5 90 [ Cu, (BTEC) + (H,0) ] -
2H,0(1) F1[ Cu(BTEC),,-(H,0),1(2),

1 SRy

1.1 {UERFLH

BRUKER SMART APEX CCD i 45 B i 437 5% ( 7
BRUKER 24 #]) .

Cu(NO;),-3H,0  HI s A e il (v
BHeA Tl ) B k40 Hr st
1.2 E&¥[Cu,(BTEC) - (H,0),] - 2H,0(1)
=129

0. 127 g ¥ PUHER (0. 5 mmol ) ¥ T+ 8 mL i Jo7K
FIWE 75 W P, % 7 mL Cu (NO,), - 3H,0 (0.121 g,

ESWH: w)| EHF/TEET B (12ZA090) ;W) 32 T 5 A A 25 B (2011KY02;2012KY12) ;e )l 2 T2 K A4 3 A2 R
(CX20121309) ; B L& K 5 A4 #6) k)| Ze it X157 B (201210622012)
EE BN ATHG(1982-) 40, )l it A, 30T, M4, £ 2R F RIS F @ 6955, (E-mail ) 869890963 @ qq. com
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0.5 mmol ) (7K 2] _F 3R v b, 2 A AL S T
PETTE pHAE N 4. 5 FHR A WUR FHER MU LA
PRSI BN 48 1, 7E 140 C R R$E 3 K, FFER 1 ¢/
10 min?@ AR Z W KA BT R , IR E 20 KA H i
R R, 5 T74%
1.3 B&EW[Cu(BTEC),,(H,0),]H&M

0.127 g BAPUHTER (0. 5 mmol ) ¥ T- 8 mL LK
L, % 7 mL Cu (NO,), - 3H,0 (0.121 g,
0.5 mmol ) F) 7K W i ) _E 3 7 v, B A S8 A0 B0 T
PSR pH (B R 6. 0, B4R G R 2% B R DU IR 07 A
PRSI BN 48 L 7E 140 C R R$E 3 R, BRI 1 °C/
10 min?H) & 5= WSS b e Bk, R
81% ,

2 BRI

2.1 BRUEEHSH
211 BCAY T2 SRARZEAL B

HA/NA 0.28 x0.20 x0. 11 mm 1 0.22 x0. 15 x
0.09 mm ffy & 1A & F APEX CCD [ #8417 454 I, 7¢
2.61°< 6 <25.20°F13.22 <0 <28. 33 [l Py i 4 5|
3101 ANF1 2449 MiTEHEE A, &0 D B B IR
e M SBON TR R LEE o Z5A0 g B AR 122R F] SHELX-
TLO7 BT XA B AR 5 A br S H A 1] 5
PEIREER 7 #1717 25 R R R B, AW 1
2 1 F 2 A AEE WAL 1, CIF $0dE C & R AF7E S [
S By & 1A 45 8 B8 o (CCDC No. 909339 il
909340) ,
2.1.2 BEAEY 1 IS IALY

BCEY 1 o L N 1 R, db A I3
1B FNEE AR L3R 2, Bl X — ST B R BT & 4 1
JRNR R SRR P21/c, ZERCAW B TS
PRI TR rh iy 3 AU D S 3 AN K 43
R 3 AN ERC L BC AL, B RS T 8 N T A 23 ) 2544 ([
1), B Cu—O poREK AT SI7E 1.938(2) ~2.827(4)
A ZJa],Cul (1) 5 06,09 ,010,011 5% Cu2 (1) 5 01,
012,013,014 #g B—A-F 1AL T /\ AR I 2R & 0L 8, 55
SMABCAL AR - 04,05 5 02,07 £ 1/ TE AR i P4~
B E . Cul - 05 8% Cu2 — 02 M55 U™ o i
G 1 AR I R Y PO A R T AU 2, 5 2
AN B TR B LR

BCAH 1 r i B 5 X8 I R ) R A I A
PRI — i oAy 2 2 v i) 8 L A0 55 4 B8 L A6 5 3 b
— R R AT P AR S S, B = A

F1 EEW 12 1R IESEE

1 2
Mr 521.32 1071. 51
Crystal system Monoclinic Monoclinic
Space group P21/¢ C2/¢
Cryst color Blue Blue
a (A) 12.950(6) 12.184(3)
b (&) 20.089(9) 18.121(4)
¢ (R) 6.721(3) 9.644(2)
a(°) 90. 00 90. 00
B(C°) 97.792 (7) 113.373 (2)
vy(°) 90. 00 90. 00
v/A3 1732.3(14) 1954.5(7)
w (mm~1) 2. 541 2.266
7z 4 8
De (Mg/m?) 1.999 1. 894
F (000) 1056 1136
Reflections collected 3101 2449
Unique 2203 2355
R(int) 0. 1771 0. 0326
Rl [I>20(D)] 0. 0470 0. 0344
wR2 [1>20(1)] 0. 1063 0.0916
R1 (all data) 0.0847 0.0351
wR2 (all data) 0.1199 0.0922

E1 BEEY1 WECHEE
T3 A IR DU R B 5 0 e
FREATE L C ~ O — Cu - O — C {34, T A4 30— 4k
ABEIR 4 (151 2) o

B

B2 BEWw1 H—4EREHRE
[ BT, Y5245 D HH i B 25 15 4 25— 1 A ) )
09 - HO9WB 03 .010 — HIOA 04 FI 013 — HI3A™ 07 £
FARE 1 A 2D B4 a5 (T 3 ), a0 4 S B ) K 40 il
32,6177 2. 6720 F12. 68694
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Bo A 2 (92 TE5 &l 3 B, SRS %
L BERRIBEA I 2. B X - ST T R A9 2
N R RN C2/co FERLAYI 2 W BT
PRSI R DU B R v g 3 AN SR 7 DL & 3 AN B K 4 T
R 3 A S AV AT, T B A T R 2 R 25
(E4), B Cu -0 MK 4 BI1E 1.956 (17) ~
2.676(10) A Zjd], Cul (11) 5 01 .03 0141 0151 ¥4 i
— AT T/ AR B R T, 55 AR K 4 F 02
H1 0142 fir F /N TH AR I P AS Sl o) 2 & o 8] B, Cul -
0142 fyEE: LA a5 e

®2 BEW1M2HWHBIETEEK(A) ER(°)

[l [l
Cu2 - 012 1.942(3)  012-Cu2-0li  89.73(12) Cul - 01 1.9560(17) HI12-01 —HIIl  112.(4)
Cu2 - 01’ 1.946(2)  012-Cu2-014  84.83(12) Cul - 02 2.2534(16) C12-Cl1-Clli  119.32(10)
Cu2 - 014 1.956(3)  Oli-Cu2-014  173.32(12) Cul - 03 1.9539(17) CI2-CI1 -Cl4  116.60(15)
Cu2 - 013 1.993(3)  012-Cu2-013  161.82(15) Cul -013 1.9563(15) CI1i-Cl1 -Cl4  124.05(10)
Cu2 - 07 2.242(3)  Oli-Cu2-013  90.44(12) Cul - 0141 2.0122(14) 0142 -Cl4 -0141  122.40(17)
Cu2 - 07 2.827(4)  014-Cu2-013  93.52(12) Cul - 0142 2.676(10) 0142 -Cl4 -CI1  118.29(17)
Cul - 06" 1.938(2) 012-Cu2-07  103.00(12) 03 -Cul —O1  173.88(8) Ol41 —-Cl4-CIl  119.27(16)
Cul - 011 1.950(3) 0li—Cu2-07  93.54(11)  03-Cul —O13  91.44(8)  Cul -03 - H312 124. (3)
Cul - 09 1.952(3) 014 -Cu2-07  91.47(12) 01 -Cul 013  86.38(7)  Cul - 03 - H311 123. (3)
Cul - 010 1.990(3) 013-Cu2-07  95.14(13) 03 -Cul -0141  93.44(7)  H312 - 03 - H311 104. (4)
Cul - 04 2.290(3)  06ii—Cul —O11  90.19(12) Ol -Cul 0141  88.82(7) CI2-CI3-CI3i 119.53(10)
Cul - 05 2.827(4)  06ii—Cul —09  171.55(13) 013 -Cul 0141  175.10(6) CI2-CI3 -CI5ii  119.00(16)
06 - Cul 1.938(2) 011 -Cul —09  84.59(12) 03 - Cul - 02 90.92(7)  CI3i—CI3-CI5ii 121.41(10)
09 - HYWB ™03 2.6177 06ii - Cul 010 93.40(12) 01 - Cul - 02 94.91(7)  CI3-CI2-CIl  121.14(16)
09 - HOWA "~ 03 2.7868 011 -Cul —010  165.64(14) 013 -Cul -02  92.97(6)  Cl3 -CI2 - HI2 119. 400
010 - HI0A " 04 2.6720 09-Cul —010  90.11(12)  O141-Cul 02  86.45(6)  Cl1 -CI2 - HI2 119. 400
010 - HITA™ 05 3.0412 06ii —Cul -04  90.67(10)  CI5-013-Cul  127.05(13) 014 -CI5-013  126.26(18)
013 - HI3A"07  2.6869 011 -Cul —04  97.56(12) Cl4-0141 —Cul 106.77(12) 014 —Cl15-CI3iii  118.41(18)
014 - H22W™ 08 2.5965 09-Cul —04  96.59(12) Cul —OI —HII2  120.(3) OI3-CI5-ClI3ii  115.32(17)
014 - H23W" 08 2.7127 010 -Cul —04  96.29(12)  Cul —OI —HIIl  118.(3)  Cul -02 - H212 118.(3)
B X FRAS (1) 2 -x, 2 -y, L —2; (i) 1-x,2-y,2~
a2 SRR (i) -x, vy, L.5-2; (i) 0.5-x, —0.5+y, 1.5-2; (iii) 0.5-x, 0.5+y, .52
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Syntheses and Crystal Structures of Cu (Il) Complex Formed through

I, 2, 4, 5-Benzenetetracarboxylic Acid

HE Lin-xin™", LU Lu*", XIE Bin", ZHANG Xiu-lan"", FEI Yan'

(a. Institute of Functional Materials;b. School of Chemistry and Pharmaceutical Engineering, Sichuan University of

Science & Engineering, Zigong 643000, China)

Abstract: Two new coordination compounds, [ Cu, (BTEC) - (H,0),]:2H,0(1) and [ Cu(BTEC),, - (H,0),]
(2), have been synthesized through hydrothermal synthesis method with H,BTEC [ H,BTEC = 1,2 ,45-henzenetetracarbox-

ylic acid ], and structurally characterized by single-crystal X-ray diffraction. The research result showes that the structure of

the compound 1 exhibits octahedral coordination, and 1D chain formed through BTEC and copper (II) ions. Besides, a

structural feature of the compound 1 is that one 2D networks running along hydrogen bonding O-H ™ O in the crystal. In com-

pound 2, the copper (II) ion is six-coordinated with distorted octahedral coordination geometry. This arrangement gives rise

to a connecting 2D diamond topologic grid sheet with large rings of 10.918 x 10.918A in diagonal distances.

Key words; hydrothermal synthesis; crystal structure; complex





