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Construction and Photoelectric Properties of CM6@ Zn-MOF Nanophase Materials Based on Flexible Phenyldiacetate L/
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Abstract ; Metal-organic frameworks ( MOFs) , as the donors of efficient energy transfer, have attracted the attention of many
experts in the field of artificial light-harvesting materials. In particular, the two-dimensional MOFs nanoplates have more
remarkable photoelectric properties because each active site can be easily accessible to the receptor when exposed to the outside,
thus effectively transferring the internal energy to the external receptor.In this study, flexible 1,2-phenyldiacetic acid (H,opda)
and rigid 3,5-bis (triazole) pyridine (btyp) were selected as organic ligands,a novel coordination polymer [ Zn,( btyp),(opda),
(H,0), ]+ (btyp) (H,0) (Zn-MOF) was synthesized, which belonged to triclinic crystal system and P-1 space group.In the
crystal structure,the two carboxyl groups of trans-opda ligand form one-dimensional infinite chain with Zn( Il ) ion by double-
tooth chelating coordination ; btyp ligands support adjacent one-dimensional chains to form two-dimensional network surface;the
three-dimensional supramolecular network structure was formed by the interaction of O—H---O between opda and H,0.Zn-MOF
had a complete cyclic voltammetric curve (reduction and oxidation potentials are —0.22 and 0. 05 V, respectively) ,and a good
scanning rate.The layered structure of Zn-MOF was peeled off to form two-dimensional nanomaterials by ultrasonic comminution
and then doped with Coumarin 6( CM6) to form CM6@ Zn-MOF nanomaterials.The fluorescence moved from blue to green light,
and expanded the light collection range from ultraviolet to visible light. Combined with the good electrochemical cyclic voltammetry
performance (reduction and oxidation potentials are —0. 21 and 0. 08 V, respectively) , CM6@ Zn-MOF is expected to become a
new material for photoelectric applications.
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Tab.1 Crystal structure datas of the complex

[ Zn;(btyp) ,(opda) ;(H,0) 5] -
(btyp) (H,0)5
Cs7H57Zn3N5 05

Complex

Empirical formula

Formula weight 1.520. 34
Crystal system Triclinic
Space group P-1
a/nm 1.231 1(4)
b/nm 1.620 3(6)
¢/nm 1.654 3(6)
a/(°) 80.637(6)
B/(°) 78.328(6)
v/ (°) 88.431(6)
V/nm? 3.188 6(19)
A 2
D./(g-em™) 1.583
u/mm”! 1. 208
Ry 0.0518
Goodness-of-fit on F* 0. 967

0.051 8/0.101 2
0.1223/0.125 5

/Y VE L wR = [ Y w(F -

R, */wR,"[ 1520 (1) ]
R,*/wR,"( All data)

TR =Y [IF,1-1F,I

F2)Y 2wk,

&2 [Zny(btyp),(opda),(H,0),]-(btyp) (H,0),
FE AR A
Tab.2 Data of main bond lengths and bond angles of
[ Zny(biyp) »(opda) s(H,0), ]+ (biyp) (H,0),

Bond Length/nm Bond Length/nm
Zn1—05 0.198 9(3) || Zn1—o01 0.193 9(3)
Znl1—N1 0.2032(3) || Zn2—06 0.204 5(3)
Zn2—02 0.209 7(3) || Zn2—O1B 0.213 8(3)
Zn2—N1A 0.206 3(3) || Zn3—07 0.203 7(3)
Zn3—04 0.2347(3) ||Zn3—03A  0.199 9(3)
Zn3—N7A 0.216 8(3) || Zn1—03 0.195 0(3)
Zn2—O01A 0.2279(3) || Zn3—03 0.216 5(3)
Zn2—O02B 0.2245(3) || Zn3—N7 0.216 9(3)
Bond Angle/(°) Bond Angle/(°)
05—7n1—NI1 100.22(13) || 06—Zn2—NIA  92.56(12)
01—Zn1—N1 114.69(13) || 02—Zn2—02A  105.27(12)
06—7n2—01 95.56(13) || 02A—7Zn2—01  85.56(13)
06—7Zm2—02A  152.12(11) || NI—Zn2—O1A  101.27(12)
02—7Zm2—O01A  155.25(12) || 07—Zn3—04  90.89(11)
O01A—7Zn2—02A  59.61(10) || 03—Zn3—04  57.84(10)
N1—Zn2—02 99.88(12) || 03—Zn3—07  120.41(12)
07—Zn3—03 148.57(11) || 03—Zn3—N7  92.31(11)
07—7n3—N7 88.69(12) || N7—Zn3—04  87.05(11)
03—7Zn3—N7 92.41(12) || NI—Zn2—02A  96.65(12)
03A—7Zn3—04  148.70(12) || 07—Zn3—N7  89.40(12)
N7—7Zn3—04 87.59(11) || 03—Zn3—N7  86.41(12)
01—7Zn1—05 105.88(13) || 03A—Zn3—03  90.90(11)
03—7Zn1—05 111.41(13) || 03A—Zn3—N7  93.30(11)
06—7n2—02 98.94(12) || NTA—Zn3—N7  174.28(12)

2 #R5iT
2.1 [Zny(btyp),(opda),(H,0),]-(btyp) (H,0),
1) RS54 43 B

[ Zn,(btyp),(opda),(H,0), ] - (btyp) (H,0),
J& T =RHh R P-1 Z [, IEAXFREITH 3
A Zn( 1) .3 4 opda.3 4> btyp.6 4~ H,0 414,
In( 1) B+ 3 BN FECAAEE, H iRl 6
BCAE L 0 /TR, —Ff Sy 7 e A7 A - i
(¥ 2a), 3K opda FCARAY 2 43R 3635 DU XA %2
B Zn (1) B+, B —4ETCFREE . btyp AL
KRBl = 15 AH 48— 2k TG BB | A4 A — 4 ) T (
2b) JEE K 0.826 9 nm, v W I A AT R AT
FLfY) btyp 43+, B S5k T H,0 43+ [FIE LA
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Fig.2 a.Coordination environment of Zn( II ) ;
b.2D mesh formed by btyp,opda and Zn( II ) ;
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accumulation of 2D mesh ;d.SEM image of Zn-MOF
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