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CL9nT B WP B4 i 2 BE b2 5 IR BE 2 BE . F8 N 450046
2 FE R 2 b AL T2 0% IR B % 4530033880 K2 fb2% 54> F TRE3E B, #8H 450001)

o OE DU B A ColdmgHD (dmgH.) CL J(1) & m A, L 4, 4/ - ML BE (4,4 -bipy) W HF
IRTC A, O 5 9 & Z R pH L #E AT 7K 3B BUAS B — 37 19 4 AR T R P9 [Co1s (4,4 -bipy) « (dmgH,) 5 +
(H, 00, + Cen), = (13H,0), (2), X SR B T A7 5 40 Hr 45 SR 2 0 % BC R W IE 38 /b & . Pben 25 [A] B (60 5 55 [A]
B, MM 250K :a =2.546 30(8) nm ,6=1.591 56(6) nm,c=1.636 22(5) nm;a=90.00°,3=90.00°,7 =90.00°,
V=6.630 9(4) nm*,Z=4,F(000) =2 812.00. F L5453 BT R B . BC W CoC 1) oty B 2 75 e A 1L iy 9 /\ T 4
FORY 58 3 4, A-FR I BE Y N B 06 1 2k DR 25 4 o 2k AR 48 4 3 5k R B 22 ) 55 1Y - A PR 0 ME BB = 4k [
G FEIR G RGN T2 T R W] A& W H A BARM S [ A A7, IR X BELL Y(EY® ) B AR 58 19 5 O ¥k
RAFF AT AR S ¥ 0 o6 b 27 1 T AR 1 3R B oA Ak 43 A K i &L

QSRR R) ¢ A TS s K I s AR A 5 v A R 5 O T K

FEDES 06414 XERFRERD ;A

B 57 3R A 1 CHRT PR IE 3R ) TR L 235 4 1) Z2 Ak B L HE D't i A Ak L 2 B R 43— 1 031) 46 40 L A 1 o 1) iz
FH AR T RS R BE A7 Ak 24 (R B 58 B0k 22— L4 4R NI IE (4, 4-bipy) Be LA AR WA Ry — il 2 /OO0 1 B A 5
i VE A JE R R B VBRSO L A M S 2R AT, 0 Dan SN ] 4, 4-BRIEBE-NL NS AR Y .
1, 4-2R Z W R VR A TC A Rl $h A6 AS TR 37 b 21 26 6 A~ = 4 4 F R IR EE L 2R ) Co, (BDC), (BPNO)
(BPNO=4,4-BMEBE N, N- "4 1b%, BDC=1,4-7 "~ H ) , 13X B Fh i B34 52 i A A 0 A 2= CoO, /N
A B4 TG PR AR B A s Hee 25 R oS00 0% B B AR 5-[ (4-FR PR 30 B 3 12K-1, 3-8 (1) (H, L) AR i
K 4, 4-BRMEIE A R T — N H AL B AW [ Zn(H, L) (bipy) (H,O) ], iZBAL R G W BA or M EAE AR
A HAE G =48 5y 454, R 0T FIAE Fe' ' B 7 10 & OB IRER s Tang & FE KA SME T LL Cu(NO,),
3H.O 5 2,4~ X CRH ) F 4, A-BRIEBE KA BT — BB 29 09 e (57 — 28 B¢ itk e A 2, 4-50A%O0UH e 5 9
{[Cu(CiHsO:) (Ciy HgNy) |« Ho O}, o X S LAT I S AR 254 43 A # 7n Cu B 73l i 4, 4~ OR R ) e 44 1%
I e PR M 4% L 482 4 TR O— Heer O Fl C— Hee O SUHEY R I = 488 50 7 45 4 . i 1k 5 0
FWT K R Y R AR Cu' B8 1 22 18] B 55 S Bk W AR ELAE . Yao 267l s K AR B A 8 TV Bt & TDPA
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H, O FI[Ni, (TA) (4,4-bipy), (H,0), J; * 13H, O, - i 8 i X SR TS 02 0 I S B fRE 1714
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BT HE Y BCAL RS W {[Co4,4-bipy) (H,O), ]+ (Pyri) « 3H, O}, , W58 3 W% BC 5 ) % K 0 i 88 240 1 B A
A1 ) A R O X HeLa 20 M g 40 D HA P8 T AF .

FIRBECRY S RO EY RS R T 5 R R EOR G R A AR SR U S A
B UL 4L 4T E 1 g B IBR S A S TS & RO BAAZBR IC B ) 1 AT K IRE L 1R B T — A
BN R Y) [ Coys (4,47-bipy) » (dmgH,) 5 » (H,O)], « (en), « (13H,0), (HH dmgH, = dimethylg-
lyoxime, T i Jl5 s en: & Z 1) 38 3 TT R 43 B LS B G A S5 0 2 1 JFG o R 45 AL L 3 X8 JFG o Al 2 1 BT R X B
L1 Y W POEGIE T K AT 7RISR,

1 SEIgESY

1.1 UE5RF

JCE TR E KF MOD 1106 JGE 2 M AU 58 5 2148 63 R A Nicobtmbet Nexusd70-FTIR iYL
M KBr JE XS A YTE 400~4 000 em 'YW N 835 s iR 4544k H] Rigaku RAXIS-TV BRI & . ir
PR 28 B 349 2R 43 W 2 A oK 2230k — 20 i A7 4li4k.

1.2 HREEREY[Cos (4,4’ -bipy) (dmgH, ), s (H,0) ], + (en), « (13H,0), BIE M
1.2.1  GEECER Y AR Co(dmgH) (dmgH,) CL, ] (1) B4 i

MR SCHR 4 38 7 36 AR E R R, = FOf R AR KA E AR (10 g, 42 mmoD) . T R 5
(dmgH,,9.8 g,42.2 mmoD) fzlifbid () 300 mL PER. % i T HEHE 10 min J5, £ 2R Y T L 38R 2 A%
Wy, UEVRTE VKR Hh i A 1, BT A5 3 S A AR B 4R B I TN B R A L A5 B R R 12 g, R
79.7% , E A .

1.2.2  FREAFEC SR (2 16

1615 mL R PG 9 N A5 10 7K 1O R 48 TP, A B 4, 47-BXIEBE 15.6 mg (0.1 mmol) , 1 [A] f&
51.6 mg(0.2 mmoD) LA f& 10.0 mL 7K, il 5 % & M1 pH, B B E ARG b F#2)5 Al 180 °C L fH IR 72 h
Jois BERE 1 h EHIREE 5 CEHEER . FH T L BH S 6 RIR, 7R 76 %, 0 R 43 HTHE Co, Cys Hao
N Oy 32 B E {1 (%) C, 30,865 H, 3.57; N, 14. 005 SZ B {8 (%) : C, 30.94; H, 3.61; N, 14. 33. IR
(KBryem ') :3 443(s,O—H),2 964,2 923,2 905(w,C—H) .1 618(s,C=N),1 565(s,C=C).

1.3 BEEHNE

39 FH R /INE I T B SRE AL L 7E Rigaku Saturn 724 THHAX b, RHAZL ARG A A Cu-Ka §f2k (2 =
0.154 184 nm) AT X L0755, 2 A7 5H B TE 293(2) K WA, b A2 400 3 b 1 #9245, O I8 ~r
MR AR . A AR 20 1 2 ER AR SR T A bR SR T AR AR i 22 (A Fourier A 80459 2. B &0 75k I 4% 1)
) Pk S B0 A HAth 7 24 R 45 1) St PR A S B0k B R R 0 I /b — e i, (] SHELXS/L-97 ##
JP 1O A Hi UL 3] 4 A SR RN R AT AR S Rk AT RS IE. BT A BOEE 248 LP QB R 25tk I P R IE . CCDC 5
1820190.

X IR B AT S A5 SR B L% Y B IE A b B, Phen 25 A BE. LB BN ca = 2.546 30(8) nm, b=
1.591 56(6) nm;c=1.636 22(5) nm;a = 90.00°, 8=190.00°, ¥y = 90.00°,V =16.630 9(4) nm®, Z =14,
F(000)=2 812.00.

o AL SR 0 ) LA BB AR LR 1.

2 ER5WiE

2.1 HRERBYMEEEN

HAT I AT R (B D L AR AR R IC R S A 1.5 AR SE ST A Co (D BT, 1 4 4,47 -BLlk
MEL, 1.5 AT Z G .1 ANECA, Ho O 40 F 81 13 ANEE 0 Ho O 437, 1 NIFES A9 & 1. Col Hts SR EBCHL il 1)
JNTH A B 23 55 TS AS TR 4 4~k e B AR 19 2 S SR T (N6 L NOBES L I 5 = AR T W 5
fit (A 1 = A8 F (02,03 1 O4) Fisk A F—ABL A7 K43 F B9 2R F (OD B, Ho 01,03.04 #1 N9 Ji
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TR 38 S 1 i N6 AT O2 5T 5 5 T S A B AE Col SR R0 AR AR Ak BN 83,30 (17)° %
175.70(18)°, H Col— O K224k H M 0.206 7(4) nm ] 0.212 3(4) nm.Co(1) —N(6)=0. 215 3(5) nm,
Co(1) —N(9)=0.214 8(5) nm.Co2 Hv.0r th R B il i /N AR A B, 5ok B F =R A T 8 5 i AR
TH AL (N8, NSA , N10, N10A , N11, N11A ), H tfr N8, N8A, N11, N11A J5 ¥ 4 i 77 & “F i, i N10 Fl
O10A J+didls 1w 7 #.Co2— N e o7 B8 i B < A8 A6 5 FHZ M 0.190 3(4) nm F] 0.190 7(5) nm.Jf H
Co2 Jiil Fil i B £ 728 Ak 15 LA 80.9(3)°F1] 169.02(19)°.

KL SRR AL (g 1T

TEFR B R P, Col I Co2 @t T Z Wi fl5 i i) N— O AR B 428 Bl — 1> Col.5 0. 78T il Jf5 ic
IVER T . Col.5 Tt — L FIXFFRAHSCH ColA (A=1—x2,y,0.5— ) MEHEILIH T —# Co HILHH
SLCANTEL 2 7 ) B A TC SR ) 5t 2 8] 4 3 A o C 57 B 5 4, 4-TBCMHk I P 4% 342 4 I — 4 25 12 A 1~ IR 25
F AP 3 Fros) ik 48 2 AR S5 448 1 AR PR 22 (] 55 1Y om0 AR = 4 [ 25 45 44

K2 SRRV = T (KL HERT)
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AHEIFERFFRCRHF R

2018 %

B3 FREER I R (82 H T

Rl HRERBY2HNTEBKEER

BT 1,2 K /nm 1.2 K /nm JFF 1.2 K /nm
Col—O1 0.206 7(4) Co2—NS8A 0.190 7(5) N6—C24 0.133 9(8)
Col—03 0.207 3(4) Co2—N8 0.190 7(5) C7—N10 0.130 5(8)
Col—O04 0.209 5(4) Co2—NI11 0.190 4(5) C7—C13 0.147 6(8)
Col—02 0.212 3(4) 02—N11 0.1348(6) C7—C4 0.147 2(8)
Col—N6 0.215 3(5) 03—N8 0.135 6(6) N8—C13 0.130 1(7)
Col—N9 0.214 8(5) 04—N10A 0.134 1(6) N9—C16 0.134 5(8)
Co2—N10 0.190 3(4) N11—C14 0.128 9(7) N9—C11 0.135 2(7)
Co2—N10A 0.190 3(4) N6—C20 0.132 5(9) N10—O04A 0.134 1(6)
JT 1.2.3 /O T 1.2.3 A/ JRT 1.2.3 AR/
01—Col—03 93.33(16) 04—Col—N9 83.30(17) N8—Co2—N11 91.5(2)
01—Col—04 175.70(18) 02—Col—N9 93.44(18) N10—Co2—N11A 92.06(19)
03—Col—04 90.04(16) N6—Col—N9 89.5(2) N10A—Co2—N11A 98.93(19)
01—Col—02 84.47(15) N10—Co2—NI10A 165.6(3) N8A—Co2—N11A 91.5(2)
03—Col—02 89.83(15) N10—Co2—NS8A 89.2(2) N8—Co2—N11A 169.0(2)
04—Col—02 92.87(15) N10A—Co2—N8A 81.2(2) N11—Co2—N11A 80.9(3)
01—Col—N6 90.91(18) N10—Co2—N8 81.2(2) N11—02—Col 109.6(3)
03—Col—N6 87.80(19) N10A—Co2—N8 89.2(2) N8—03—Col 113.0(3)
04—Col—N6 91.89(17) N8A—Co2—N8 97.1(3) N10A—04—Col 112.2(3)
02—Col—N6 174.68(17) N10—Co2—NI11 98.93(19) C14—N11—02 119.5(5)
01—Col—N9 93.46(17) N10A—Co2—N11 92.06(19) C14—N11—Co2 116.8(4)
03—Col—N9 172.72(17) N8A—Co2—N11 169.02(19) 02—N11—Co2 123.6(4)

A=1—2x,y, 0.5—=x
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22 HREEREY2HEMNTLNIE BUFERRITEBA Y MR EREEE
2.2.1 HREECRY 2 1R SN IOL

ARG SR Y 2 78 N, N-Z H R BE i (DMP) o i LM BE S 1.0 X10° mol/L, I #£ 200~750 nm 8
FEL P90 5 G 58 -] LI S5, an &L 4 . th B 4 al A, HARBC R W AE 262 nm BT A — AN 5000 10 T kg
HIE T HARECR Y 4,47 -BRILEE ) 35 B -+ ML FERIE.FE AT WG IX B 400~500 nm Ab A — #5819 W i
L Je LR Y 4R B BCAR Y d-n * T IBRGE (MLCT) B g Y 5 b 58U 58 4 v 35 A ] 7 A 48 Ah- D g
WA Cn C=C,C—O,N=N,N=0 %) 5By A , 95 4E €0 A 0] DL A= JHi R0, (545 B b5 i R 9 7 ]
DL DX ) 8 Mg 0 A i
2.2.2  FRAUEC Y)Y HL A2 1

SR T DAl F R R A R o A 24 P A O el B A ARURT H SR B O S L HLAR 4T3 100 mV /s, LA S
¥ ,0.05 mol/L 9 n-Bu, NPFy F k34 B8 0T 7EFE S B2 O 0.05 mol/L 4614 F . R IR IR AR &
TR A G B 1 H AR 2 M ST TR A SR AR 5 R

3.5 200 [
. -2.59 V
3.0 F

150 F
2.5 |
100 F
2.0
50

I/ wA

TSR / (a. u. )

0.5k 50 |

0.0 F -100

1 1
200 400 600 3

A/nm E/V vs Hg/Hg?
P4 bRBAEECEY) (1. 0X 1075 mol/L) M4E4h — v o 5 br A SR A ARG A AR 22 il 28

P& 5 AT, A A SR R B A I A R AT A SRR R R | EL/E, | A1) L HOAs TR
(E..) 455 B —2.00 V Fl—2.59 V(ovs. SCE), X F HArdgh CllD FCR Y 1w A E kit #2 Co /Co™, Co™"/
Co' UaBH T 78 08 fb o B8 v v] DA 32 WA o7, BB %) 340 Tt el A6 [ Bsf s BH 6T 7 9 38 T 5 19 Co™ L Co'
BLAT B0 38 IR AR 7 R ELAT AC5m W 45 AL T RE 0, AR L FA% 38 45 T AT S R AE 19 o 38 R0 A 1 3 4
Gy A A i K AL
2.2.3 IREEC R IBL Y B E A K PERE

VLR B 5% 2 B L 6 5 S LA 0 mT LIAE R 3 A 20 Sk 7™ S0 i 4 AR 370 02 A Ak 3510 T L DA S B8059) 4 1 21
YEY WO B IR PR H L bl A AR T 3 — 2 UE AR A S IR Y B 2
TFHIEE S A T HXF EY? BB Kk RE , 25 R E 6 s,

AR ER BB RYIMBIE L YEY® Mt o 24 TR MK (E 6).34
H AR LR P R BE R 10.0X10° mol/LCGHISF EY® WREE Y 10 £i5) i, Ho2& i B 9 8 K K £965.9 %, # i
W VAR K B0 il iy Stern-Volmer 7R E (X 1)),

I,/I=1+k,c[Q], (D
Ho, I, FRBEE KA BBELY B9G5BT 2R B FNREE [ QR I —{E I AH R A 98 5 B . o
WA R FVEAENBBLL Y 96 Hfr EY? (EY? B o= 4.0 ns™) b, BFRECR Y XTBBLL Y #5661
T B LQIR VR AR B AR R (DA £, =7.28X 10" mol '« s ', %5 K110 ¥ 7K 3 2 3 $ic s B v,
Tl AR BB LT Y B RS »EY BB HR RY . W B RY 2 BA R B 7132

3 4 i

AL R AES TR A W[ ColdmgH) (dmgH,) CL (1) & e A a4, LA 4,4 — BE nfk g o4 A7 B it 44, 8 — 3
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HEAT K IR » 38 2o T R BOAR B I A5 3] 1T — AN T 4 R B R 9 [ Cous (4, 47-bipy) » (dmgH,) 5
(H,0) ], + Cen), * (13H,0), (2), X JFLI G ATH 73 Hr 48 R LW X B R W)@ IE A i & Pben 25 [ BE. &l
BHCH :a=2.546 30(8) nm,b=1.591 56(6) nm,c=1.636 22(5) nm; a= 90.00°,8=90.00°,7 =90.00°,
V=6.630 9(4) nm’,Z=4 ,F(000) =2 812.00. 54 0] WO 15 FIAE PR 22 S50 R W], e 2R W) 2 B R4y nf
LY R SR TG B 38 S B A, IR X B LT Y 1R 9 O B 3 A R KA T T A S TR B Y A 2 A AR 1k 3R
T Ak o3 i K i &% 5 1 FL BB A, 1b B W 45 0 o B A A5 .

4 000

— X107

—--1X107

—2x10°

3000 b AX 105

; < 5X10°

< ol X107

2000 e §X10°7

i}% ---------- 1.OX10
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1 000

550 600 650

A /nm

6 FREECEY 20.0~1.0X 10" mol/L) AIELL Y (1. 0X 105 mol/L) (76K &

& % x W
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Synthesis, electrochemistry and fluorescence quenching EY*
performance of cobalt coordination polymer

Zheng Huiqin', Liu Lu”, FanYaoting®

(1.Department of Chemistry and Environment, Henan Finance University,zhengzhou 450046 ,China;
2.Chemistry and Chemical Engineering, Henan Institute of Science and Technology,Xinxiang 453003, China;

3.College of Chemistry and Molecular Engineering,Zhengzhou University,zhengzhou 450001, China )

Abstract : A new two-dimensional network cobalt coordination polymer {[Coys (4,4~bipy) ¢ (dmgH;),s » (H,0)], *
(en), * (13H,0), }(2) was synthesized by hydrothermal synthesis method using a mononuclear cobalt complex [ Co (dmgH)
(dmgH;) Cl,] (1) as synthesis intermediate and 4 .4- bipyridine (4,4-bipy) as bridging ligand, a small amount of ethylenedia-
mine(en) was used to adjust the pH. The results of single crystal X-ray diffraction analysis show that the polymer crystalizes in
orthorhombic, space group Pbcn. Cell Parameters are as follows:a=2.546 30 (8) nm,b=1.591 56 (6) nm,c=1.636 22 (5)nm;
a=90.00°,=90.00°,7=90.00",V=6.630 9(4) nm*,Z=4,F (000) =2 812.00. The crystal structure analysis shows that the
Co(ll) cation is a six-coordinated distorted octahedron with a 4,4’-bipyridyl N atom bridged into a two-dimensional network
structure . The two-dimensional network structure stacked into three-dimensional solid structure by weak n-7 force. Cyclic vol-
tammetry and fluorescence quenching experiments show that the title coordination polymer has a low redox potential and has a
strong fluorescence quenching effect on eosin Y. It can be used as a potential photochemical reduction catalyst for the photocata-
lytic decomposition of water to obtain hydrogen.

Keywords: two-dimensional cobalt coordination polymer; hydrothermal synthesis; crystal structure; electrochemical

properties; fluorescence quenching
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Statistic effects analysis of the impact on carbon emission intensity by

highway transport development in Henan province based on an improved STIRPAT model

Wei Ran®"

(a.Department of Economics and Management; b.Systems and Industrial Engineering

Technology Research Center,Zhongyuan University of Technology,Zhengzhou 450007 ,China)

Abstract : An efficient highway transport pattern plays a key role for low-carbon logistics system and Economics of Sus-
tainable Development in Henan province. STIRPAT model used in this study has been improved with data logarithm and stand-
ardized,and with three new independent variables of Length of Expressways and Highways (LEH), Possession of Civil Vehi-
cles (PCV), Ton-miles of Passenger and Freight (TPF).Moreover, The total Number of Population (TNP) and Per Capita
GDP (PCG) are also the independent variables of STIRPAT model. A random-effect model has been applied for studying the
impact on carbon emission intensity by highway development parameters. Also a panel data matrix is used to analyze datum of
the above variables during the period of 2006 to 2016 in 18 cities of Henan province. The result shows that the variables of LEH
and TPF played the opposite effects on carbon emission intensity of Henan during the period of 2006 to 2016. However, TNP,
PCG, and PCV played the negative roles. In addition, the variable of PCG was the most significant negative influence factor on
carbon emission intensity in all studied variables, while TPF contributed to the increasing of carbon emission intensity signifi-

cantly during the studied period in Henan province.

Keywords:improved STIRPAT model; statistic effects; panel data; carbon emission intensity; transport of highways
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