3% A
200947 H

HERRLE — [ BRI

Earth Science — Journal of China University of Geosciences July

Vol- 34 No. 4
2009

Zn: (PhCH=CHCOO)s (phen): - H20
MK RERITERFERY

fROB B BT BRECT KR

KA MRPRT Yo AT B TAZHF R F o, P B X FHAA T 50 TAFI, #de X 430074

DORFR

fEE . Zns (PhCH=CHCOO)s (phen):z « H20 Sk B A S5 FMY) M5 KM SALNR T L5 1 . 7645 R 58 5 b (L 4 B 8
¥ 77 A B WA R R R — T A R - O A R AR S G B R AR R AR S ) I8 . AE Y Wk & RO &
PR A A L SRR B S EOT B IR FRHZEC S W) A1 AR 4 b B LR85 2% 1D D ORI 2 TV A R O A 44 K
RETEE WA LT T8 3 A S A 54 R IREL &4 S PR TG P R T A SR R B B YR, s A
HEEHA ISR - 45 A SRR AY LR T AR S SR TR BN R R B R BER BAE TSR S 0K L Ry
138 nm ., g A AR b A5 3155 7 THT B I 98 10 I B8 8 T Al

X8, Zns (PhCH=CHCOO)s (phen)z « H2O; SR G5 My s 9K SR s KA B) s S5 M 540 2 15 1k s PRI 1k

hE4 £, P578; P9S8 STEHE, 1000—2383(2009)04—0629—06 WFS HHR. 2008—08—12

Nano-Crystal Calculation and Environmental Significance of
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CHEN Hong. HU Bo. GONG Si-ning: CHEN Jingzhong. WANG Chang-juan, PAN Hui, WU Xiuling"

Engineering Research Center of Nano-Geomaterials of the Ministry of Education, Faculty of Materials Science and

Chemical Engineering, China University of Geosciences: Wuhan 430074, China

Abstract: The complex Zn3 (PhCH=CHCOO )s (phen)z * H20 is a new environmental mineral - Its micro-structure is similar to
that of manganese oxide and manganese hydroxide- The formation environment and micro-crystal structure have obvious envi-
ronmental attribute- In order to investigate the nano-crystal structure: the optimum dimension: and the environment signifi-
cance, we used the nano-crystal calculation method on the basis of the crystal structure of the title compound to discuss the
crystal cell numbers, the atomicity, the surface layer atomicity and its proportion- By comparing the structure of manganese
oxide and manganese hydroxide with the compound, we discuss its environmental attribute- It is found that the activity of the
compound and surface effects are closely related with the particle size, and its inherence structure has obvious environmental at-
tribute- Finally, we theoretically carry on the computation discussion to turning compounds into nanometer particle- The opti~
mum dimension of its nano-particle is theoretically determined to be about 138 nm -

Key words: Zn3 (PhCH=CHCOO )s (phen)z « H20; crystal structure; nanocrystals; nanocrystalline materials; chemical activi-

ty and stability ; environmental significance-

A HLR A B B LR A R OB D
$,1997)  GER T P13 M 5 7E AT HLITAE LN 4 PR
TR (J5 R EAGHT 2006) . B EERO T IS ad AT 41
WIRCES T 56 T AR RS 4 (622 1 XM

S FRABC S WINE R S IR SRR 58 0 W) 5 AR
SHTE B ARR IS WO RS b AR R, BT SRR B 4% R
Y- A SRR PER B AL A R o — B A 32 A 5
F I T (Moulton et al-» 2001; Wu e

ELWE . EF ARSI H (Nos. 40872039, 40572114 ; B2 i1l 22 B} 25 L I RHIF R 4390 B (No - 20060491504 5 v [ # Jit k2 6]
A A E RS S TR Bk AR T E (No- cuglzbO7O4) . i
YEZ I MRut (1986 ), 58, UL B4 78 7 18] A bRt R i il " B IAER . 5 E-mail ; xlwu@eug edu;cn



630 HiERBL % —— PE MR K22 4R

%34 %

al-, 2004; Mohamed and El-Wahab, 2005).

HXREIR/ R 2 Tl A& W 89 4 B S 5% ik
BB (Guo et al-» 2006), %t 52/ A IR N THC &
PR BT TAOK S M T B RS B T TR B
TENW S - AAUREUNA LG B SRTRE A DAAAERR
(PhACH=CHCOOH), 1, 10-4B5En%mk (1, 10-phen)
FORBRFE N kL R 28 R A L T A )
P& Zns (PhCH=CHCOO )s (phen)2 « H20, Jf-38 1
X PP L AT S 2 T 4548 (Wang et al-»
2007, A & BTl A BRI He T R & R 3R
PR FEX H GO RBORL s A SR R T T
THEL ATRTTZ I FERC & W) i VR 5ORE ) 44 K I PR 42
AT HR K

L Gurik

SR EL 0. 125 gZnCOs WA 20 mL KA
0.198 g1, LO-4RIEmRMRFN 0. 144 g PIEERR (Y 2 B 5
IKETR AR (R 1 b ¥R AR T 7
TR FEIREE Jy 60 CHMRZS FHEE Lh i
Wt vE, B2 A A R TAY, IS E. 2 1 d
VR To K PR 6526 (L) Zn i) -

2 BRI ARy

A28 K F Perkin-Elmer 2400 Al 55 & -4
o Bt s EZ2HBES>TFAN
CsHeoZn:N:Owu, ¥ L C.H.N TR S EN X
P 63.35% 4.33% 0 7.58%, SZFRIMFE 3 Fhot 2
SEY Ny 63.33% 4.27% N 7.65%.

3 EhiAREE T

o 45 #9 I 72 f F Bruker SMART Apex |l
CCD HHFATHH - K& ik T B . &
THE AT S B A Mo Ka S 2k (A=
7.107 310" % nm ) F1 /20 7 X e EHRA
SADABS F&/54% 1F (Sheldrick» 2003, #4443 4 #2
¥} SHELXL-97(Sheldrick. 1997), FiifA& R FI 3
T X AR UB T4 b A A ) S I TN Tk AT
FEMEf /N FeIAEIE (F' ), Wang et al - (2007) %
IREERIATHEAT T VELIRER - SRS an & 1 FioR,
HEAKIE WL 1 RE =40 2R E AR,

B 1 Zns(PhCH=CHCOO)s (phen): » H20 [T & 4514
Fig-1 Projection of Zns (PhCH = CHCOO )s (phen)2 -

H:0 structure with the labeling scheme

1 Zn:; (PhCH=CHCOO)s (phen): - H:0 B2 & #1H) R 15
PRI
Table 1 Single crystal X-ray diffraction data and refinement de-
tails for Zns (PhCH=CHCOO)s (phen)z « Hz0

LR w2 RO

s FR C78H60Zn3N4013

NTE 1457.41
D = e

=3 B HE pl

a(nm) . b(nm) Al ¢(nm) 1.1520.1.1756 11.388 9
o™y By R () 74.890(5) 71.059(4) Fi1 82.030(3)
Vi & 1
PRV (nm®) 1.7146

V=abc[ 1 —cos” a—cos’ B—cos’ Y1 2cos ocos &osy]l/2 ,
HE/NafAR v =1.714 6 nm’ -

4 Zns(PhCH=CHCOO)s (phen)z -«
H:0 iR SR

4.1 Zns (PhCH=CHCOO)s (phen): - H20 #K 4
MBI S

EE Zns (PhCH = CHCOO )s (phen)z « H20
i H—g M an & 2 firos iz T YAk gt i E
HYR TV (BRi, 2001) 15 iz s R S50 . (1)
AR =R R A RV = abe[1—cos’a—
cos’ &cos2 Y+ 2cosocosBcos 7]1/2 =N VN Ty RN
V=1.714 6 nm”. (2) § ¥ 54 P47 (001)
AT R 1354 4 nm”. (3) B 54 M BT & R TR0
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Fig-2 Unit cell of the crystal
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4.2 7Zn; (PhACH=CHCOO)s (phen): - H:O i 5
INR L RER T

4.2.1 BRNEXFROBE HTE8AKET
=R R HR SRR E 3. & ik e i
TR (S RIERARAR R SO K SR B R o/ ¢)- &
RERAAR 5 H A5 ¢, R P17 5 (010) (i £
TERRM S E A FL4s & 70 B b it T8 7 1) 1 ARy
AN BEEZEE ST (B
2006). [A it M\ ¢ % 518 B, — 2 Zns (PhCH =
CHCOO)s (phen)z » H20 NiZf HEaE - 2 H G
MiZ:%0, — 2 Zns (PhCH = CHCOO )s (phen)z
H:0 JEEN 1. 150 7 nm, AR 4 b i g RE N
L1507 nm - 5 W b SR R -

4.2.2 BAFREMKEFRIT WE LR 5%
Zn: (PhCH=CHCOO)s (phen)> » H20 #4HiZS%0]
PISF|H A 9X o X e =14.399 8 nm”, JEE Ky
1.175 6 nm. Z¢ Lrik, AT AR RA A 14. 399 8 nm”,

3 PSR S PR SRS

Fig-3 Crystal structure of complex

B4 RS ER /MR E BN &

Fig-4 Minimized stable particle of complex

JEREEDY 1175 6 nm () @ AR TIORAR & R g ARAS T
BNk, K R 140399 8 X 1. 175 6 =
16.929 1 nm’ - #% AR, R = K214/ E
H=3c/b, 1B HAZIELL Ky 3.6158 ¢ 1.

4.2.3 BEMREHRSHNITE Ritmh g
TR R R L SC 2 DABEAEAR B 0K Zns (PhCH =
CHCOO)s (phen)2 « H20 gk iy LA TR AIRTH
LA o VB BRI R BRI A R R E
UK TR BT & B BRI R - ik c MK
500400 300 200 100 50 105 1 3 nm. S 75+ 1
Z AR A OK B K R AZ AV - SE ) A -

TR R A (A5, 2005)

®2 FERZHHPFASNRRKAEFS
Table 2 Cell number and atomicity in particles with differ-

ent granularities

¢(nm) v(nm?) Pi(AN) Ni()
500.00 28 675406.16 16 723 962 2 642 385 922
400.00 14 681 807.95 8562 668 1352901 592
300. 00 6193 887.73 3612 376 570 755 359
200. 00 1835 225.99 1070334 169 112 699
100.00 229 403. 25 133792 21 139 087
50.00 28 675.41 16 724 2 642 386
10.00 229.40 134 21139
5.00 28.68 17 2 642
3.00 6.19 4 571

®3 BHAESRER ERER REAZRZKR
Table 3 Surface atomicity, surface area, specific surface ar-
ea and surface cell number with different granulari-

ties

c(nm) S1(nm?) Sz(nm ') P2() N2 ()
500.00 667 721.74 0.02 433 341 68 467 943
400.00 427 341.92 0.03 276 797 43733 986
300.00 240 379.83 0.04 155192 24 520 339
200.00 106 835.48 0.06 68 525 10 827 004
100. 00 26 708. 87 0.12 16 797 2653979
50.00 6677.22 0.23 4035 637 582
10.00 267.09 1.16 115 18121
5.00 66.77 2.33 18 2792
3.00 24.04 3.88 3 525
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Fig-5 Curves of the crystal cell number (a). the total
atomicity variation (b), and specific surface (c)

with the granularity
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Fig- 6 Relationship between the surface atomicity and
the total atomicity (a), and relationship be-
tween the surface cell number and the total cell

number (b)
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Fig-7 Optimized dimension of Zns (PhCH=CHCOO)s
(phen):z » H20 nano-particle
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6 IR L
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6.1 7Zns (PhCH=CHCOO)s (phen): - H:0 & B{
w5

SEIA ) Zns (PhCH =CHCOO )s (phen):z »
H20 MU RAR AR Ik BR FE 55 1. 10-4BJE R
mk. AR AIRE R 60 °CL AR pH E A RLE N T
THRRPEE AW AR SES & LT
S5 M5 GeHER Y 5 /K R85 2 A4 AE 24 I AR DG A
M HERR A R /K AT REAE B R AL G4 - (Rl B iE
EYIE R AL S ) SR TR AN T FLIE . ATk
MK TEEEGRE T BRI &Y (&%
P, 2002) . 2B TR D& Al ol i K 345 T2
L Zns (PhCH=CHCOO )s (phen): « H20 & i
Sk it ORL A 9K 4 T R A B G T e b B
AT SRR -
6.2 Zns (PhCH=CHCOO)s (phen): - H20 FI @&
gH5HERY

AT BOR SR e anE 1 R (Hp
AEFELREF N TR AMBER. O 7Tk H R
FRRFR) - o S ANEREIR il 6 MR EEM

B o 4 AMRE S MBS T T AR
RELL R IRIERE X ATE 00 Znl J AT
e ol LR VA IS BRI =5 15 e sl S WI WA
THARBCAL, Zn 1 J5 -9 A0 JE I bk e 1) PRV + N1,
N2 & 3AEJETF 01,03 F1 05 3%, HEMEY
H R ECOL R T LUA DR g il T = AR
HRIEF 03 L FIARE Ik I P Ay N (1) i F
SRS VA R AR N (R VAR = A7/ Rl
[ MnOs TH{EL, 55T BCAR I 1) FLAE 25 4 76 55 2k Al 25
BN AR A4 IR B T BUK T (X SE. 2003) . A
B FLEY5r T4 on HERRAR B Bk SS . 15 F- TR
phen-phen BEE A 0.335 6 nm, FF X FRHEFEH
IR T [ LL0] 5 [y 42 A — 4% (18] 2) - BE Fil
FL GORLR 254 (] B 5 S0k R0 714, FE 9ok AL fE
HA a5 S+ AL BA N AhRm
R AL GEABRRE (2 15 2002) , FEL 7T
2 [ E A 75 T A E AR A (SR, 2007),
Zn: (PhCH=CHCOO )s (phen): « H20 M4k 54
JETCHUBRHIF 7 408, — Fh 7 64 335 P40 R

Tt
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b2 Sk AR GK B AT T 3 40 0y T B
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YIRS Z AL & P AR OBORLAE — 2 R ERE A%
R 53R R B UL & Y B AR AL - 25 & i 1A
WL bE 2R T AR 5 S D H5ORE X Ok R 1 22 4K ¢
%, E S 1 Zns (PhCH = CHCOO )s (phen): -«
Hz O HK SLURL e 2 F R 138 nm , iz 44
KRBARTFRIZH A SRR Lt T A ORI K
P A LI BFA FrtE— 2B RN -

Bt AAFE T F B K F (K RX) M4
2 B 4p 3 T A2 2T R e £ 09 & o4y
F5 KX #H AT Roo 8 B
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