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Abstract : With zinc acetate and urea as raw materials, the porous single crystalline ZnO nanoplates were pre-

pared by hydrothermal method combined with the heat treatment process. The Au nanoparticles were synthe-

sized by the citric acid reduction method. Then, polyethylenimine ( PEI) was used to modify the porous single

crystalline ZnO nanoplates followed by anchoring Au nanoparticles (NPs) on their surface through electrostatic

interactions. The as-prepared products were characterized by X-ray diffraction ( XRD ), scanning electron

microscopy ( FE-SEM) and energy dispersive spectrum ( EDS). The porous ZnO nanostructures and the suc-

cessful modification of Au nanoparticles were observed. The gas sensitivity experiment showed the as-prepared

products exhibited the remarkable selectivity to formaldehyde ,the best working temperature was 300 °C and a

favorable linear response range was 10 ~500 x 10 ~°.
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Fig.1 XRD patterns of the unmodified and

Au-modified porous single crystalline ZnO nanoplates
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of the unmodified and Au-modified porous single

crystalline ZnO nanoplates to 100 x 10 ~° formaldhyde
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Abstract: Fe,0,@ SiO,@ MIL - 101 ( Cr) magnetic porous hybrids were prepared via physical method. The

structure and morphology of the resulted samples were characterized by transmission electron microscopy
(TEM) ,X-ray diffraction (XRD) , thermogravimetric analysis (TG) and infrared (IR). Through UV absorp-
tion spectrum, the influence of adsorption time, concentration of bisphenol A ( BPA), and the amounts of

Fe,0,@Si0,@MIL — 101 ( Cr) . the asorption ability of Fe,0,@ Si0,@ MIL — 101 (Cr) for BPA was studied.

The results showed that the adsorption ability increased with increasing contact time and the equilibrium was

established within 150 min. When the concentration of BPA was 80 mg/L. and the amount of magnetic porous

materials was 1 mg, the maximum absorption amount was 101.4 mg/g.
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e AL B P Al K v, AR G e Horp i A
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20 mL. H,0, 80 mL & & 1. 0 mL 4 /K
(28 wt% ) , IR G 5], fHMA 1 mL % 0.03 g
TEOS ) LBHE , 73 WS S 5 7 2 = B
Hh TG ERE , IR T ROV 6 h, 15 BRI, T
{53 B Fe,0,@ Si0, 7, Ybik)5 T H%5 .60 C
T 12 h

1.3 Fe,0,@Si0,@MIL -101( Cr) g5l &

H G 332 mg X R H R, 800 mg
Cr(NO,), - 9H,0,0. 1 mL HF (40 wi% ) #
9.5 mLEE Al K i AR IR 0 Je i & vp, T
200 CF i 8 h. ;=435 DMF Fi#k £, it
PRI B O I 78 150 C R EA T4 12 h,
RIS MIL — 101 ( Cr) #7™ i

£ MIL — 101 ( Cr) A7 i o oin AT 3 79 8
IKCEEIG JEA s RO &2 v, 1 100 °C ME R
afifk, 20 h. FALAlifl 3 WGBS W fe H s 4
AP T 150 C M EE 12 h.

B2 0.6 mg MIL —101(Cr) ,0.5 mg Fe,0,@
Si0,,8 mL ZE Tk Al 4 mL R &, # A AL
P 60 min [5 55, Blf5 Fe,0,@ Si0,@ MIL -
101( Cr) 541K
1.4 Fe,0,@8Si0,@MIL -101( Cr) E & ##}
B FRAEFO M RE MK

K1 XRD %t % 1 Fe,0,@ SiO, @ MIL -
101 ( Cr) #F & 47 R AE, I X B8 K 45 1
PDF2006 | 1, %A it AT 0 AH K i B 407 s 1l
FALT MG 43 BT S 75 400 ~ 4 000 em ™' §i5 [l
PR i ) B 2R AR B 2L AR W U s Y TG XA
HEATAI AT , DU LR 9 el 20 ~ 700 °C. 2k
F TEM F1 SEM b HAE S i 47 RALE.

SKHERS = ml W B T A & 4 R
Fe 53R BEL ) BPA AT 20 A GTE I A , 7R
278 nm AL NF5 ABS {H, i i e Bt ABS 5k
Z B OC R I L 7 R L A6 BPA B
T 5 A7 5 o 0 W o 25 2.

AR T 122 ST R S5 B RS BPA 1)
2 IR
M=1000(C,-C)V/m
Horpr Mg B B i/ (mg - g7') 5 €y F1C )
BT BPA B4 4 o R vk JBE AL — ik %)
(B B/ (mg + L) 5V 2 BPA F IR BY
Lym N2 G FPEH BT/ me.

2 4iR5iTE

2.1 BAFIECHIXE & H R BPA B350
TR W) B 1 45 Fe, 0, @ Si0, @ MIL —

101 (Cr) &2 &M R S50 i Fe v, BT 1 51
Hh K BE X 52 5 BRI B BPA 1 fig
PRI (L 1) . ik 1l Y F e 57K i 4
R 12 B, 52 S B BPA 1 B R Fh
HATIA 101. 4 mg/g. DU R E & MY 7E
AR T 45
k1 ZEF BH SR M BPA 8%

Effect of the preparation of solvent for BPA
F s/ K (RFREE) 001 1:2 1:10 1:0

st ea v e 5P LR

Table 1

JCM S

2.2 Fe,0,@Si0,@MIL -101 ( Cr) £ & ##}
HIRAE

2.2.1 #HESH KB 1 & ML -101(Cr),
Fe,0,@ Si0, @ MIL - 101 ( Cr) fil Fe,0, @ SiO,
) XRD . W 1 ATLAER], b 5 ¢ £ 260 =
30.22°,35.68°,43.28°,53.68°,57. 18°,62.76°
AR AT I AR HERT 5 ASTM 85 - 1436 |-
(RIAT B 08 AR 45, 40 0l % R Fe, O, B9 (220),
(311),(400),(422),(511), (440) ST, a0
b,c M RHEA AL Fe, 0,22 A1 4544, 1 260
fHR 0 ~25°2Z[8],a 5 b (AT SIS MIL - 101
(Cr) HOATSHIEARST , BB &2 5 A1 kLR MIL -
101 (Cr) Z5#4. XRD 3% & U8 B 15 21 (1) &2 5 41 kL
HE THRAA G Fe, 0, A1 MIL - 101 (Cr).



%, % :Fe,0,@Si0,@ MIL - 101 ( Cr) #] 4 F ot BB A 8% I 1 4 91 % 11

a. MIL-101(Cr)
b. Fe,0,@Si0,@MIL-101 (Cr)
c. Fe,0,@Si0,

C

0 10 20 30 40 30 60 70 80 90
20/ )

1 Fe0,@Si0,@MIL-101(Cr),Fe;0,@ SiO,
#= MIL - 101 (Cr) 45 XRD A
Fig.1 XRD patterns of the as-synthesized
Fe,0,@ Si0,@ MIL -101(Cr) ,
Fe;0,@ Si0, and MIL - 101 (Cr)

2.2.2 IAMRESRT B2 AR A EL
ZIAMERER]. KL 2 BT LI, 7E 586 em ™' AbIK
W Xt R F FeyO, 1) Fe—O i AiF ML I 1,
1 060 em ™" 4b ARG X I T Si—O B 45 B
Sy, 1392 em ™" Ab f IR AT Xk B T S A A
FEME U4 3 416 em ™' |1 632 em ™" &b (1 W% i
W53 3D T O—H [ {45 % 3 Fl—CO0—J
XIFRAR AR IR 2. X a2 SRk B A5 0 A b
4 Fe,0, I MIL - 101 (Cr) , HJf Fe,0,@ SiO, &
4T MIL -101(Cr).

2.2.3 HEHW B3 HEAME Fe,0,@
Si0,@ MIL - 101 ( Cr) 1) TG [&]. )\IE] 3 i £&
AU FEREAN R TS N S5 M REHE PR T
IEBY, A3 RIAE 30 ~ 115 °CFl 115 ~600 °C 2 ).
30 ~ 115 °C 2Z [A] 14 Joz 5 0k 20 I H 7K FR Y e 5 1
R oy R, 2905 BRI 15% ;115 ~
600 °C 2 [a] I /b 26% , 2 MIL - 101 (Cr) &
BRI HE TR R. 725 °CJ& MIL - 101 (Cr)
() I 2o ik il B2, MG A it v ) ML — 101 ( Crr)
C& eIk, SFRA T E HFe, 0,@ Si0,.
2.2.4 WEHKRIE K4 K Fe,0,@ Si0,@ MIL
- 101(Cr) Z-&#EHY TEM [&. )& 4 7] LUE

3416
1

4000 3500 3000 2500 2000 1500 1000 500
WK/em™

B2 Fe,0,@Si0,@ MIL - 101(Cr)
G940 B vt 21 5 K5
Fig.2 FT-IR spectra for as-synthesized
Fe,0,@ Si0,@ MIL - 101 ( Cr)

T %
[oe]
[=)

60 1 1 1 1 1 1 1 1
100 200 300 400 500 600 700 800

IR/

B3 Fe,0,@Si0,@MIL - 101 (Cr) 4§ TG B

Fig.3 TG pattern of the as-synthesized
Fe,0,@ Si0,@ MIL - 101 (Cr)

b)2x10°

)5 % 10°
B4 Fe,0,@Si0,@ MIL - 101(Cr) # TEM B

Fig.4 TEM images of the
Fe,0,@ SiO,@ MIL - 101 (Cr)

i, MIL = 101 ( Cr) S K Fr 4k, 5 K 4l /N
Fe, 0, i FEA1E—E.
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2.3 Fe,0,@SiO, @ MIL - 101 ( Cr) ¥ BPA
T WRE Bff 14 BB A 52

2.3.1 WEPHFIERM 7€ 10 mL ) BPA %
(80 mg/L) #4335l A 1 mg,3 mg,5 mg,
7 mg,9 mg,12 mg,13 mg, 14 mg,15 mg 254
k25 CHRY 12 h 505 BPA SRS 7E
SMMBESA S, F653 53 8 52 G b BHRIER B2 1) BPA
VR, BB L TR AE BPA Mk, T A5 B4 07 I it
AR ANE S R,

110 -
1ol % 401

P4l

_ 90 35

80 |
£ S 30 "
E 70t N
= i -
60 F & 55
Z 5t H
= . 20
=40 F "
=
30l \-—-\. I

15
20+ \-)'"*-

0 5 10 15 02 463810121416
m/mg m/mg

A5 Fe,0,@8Si0,@MIL -101(Cr) 1%
% BPA 2R MM AR 69 % vf
Fig.5 Effect of the amount of
Fe,0,@ Si0,@ MIL - 101 ( Cr) for BPA

HI 1l 5 AT, A5 MEEEXT BPA g 567 W ff
e B FH A B s b T AR Y
SRR T Y 1 mg I, B R B I Ff 4 24
7101, 4 mg/g. ¥4 Fe,0, @ Si0, @ MIL - 101
(Cr) LA 14 mg B, BPA [ K L FR3 A5
39.03% . FH T FpAo7 W B 12 i o R o 50 4 14 185
T, TV BPA 1) 2% bk 2 Bl 45 W B 77
R TS 0, DR 25 5 e, BB B 551) )3
FHHEN S mg.
2.3.2 BPA #)3&iR E Xt Fe,0, @ SiO, @ MIL
-101( Cr) R FffERERI MM ACH 6 (VR 47
W% 16 mg/L, 32 mg/L,48 mg/L, 64 mg/L,
80 mg/L,96 mg/L () BPA 10 mL, ] £ i A
5 mg WA HRIETE 25 CIEIRIR 2 h R

Vi 12 b ffiAPRL 58530 [ BPA SR J5 ZESM Nt
YERIR, 843 43 B3 52 6 MR RIER B8 1) BPA 135
VO, BB T VRO 7 BPA VR B BT A5 B R B
MZBRRAE 6 fis.

25 o

—n n
24 1
s20f

)
(5o}
(=]

T
[S5]
[\S]

2

T w18t A
i / ‘H\'\l(,_
/ 14 b

0 20 40 60 80 100
Cl(mg - L7

AT B/ (mg - g7
=) o
%,

W

2I0 4I0 ﬁl() SIO IIOO
Cl(mg + L)

B 6 BPA #7455 &3t Fe,0,@ Si0,@
MIL — 101 ( Cr) "R FiHb 4% 69 % v
Fig. 6  Effect of the concentration BPA

on Fe;0,@ Si0,@ MIL - 101 ( Cr)

MIE 6 ] LIE i, B %80T BPA H1l6 7

BERIIE R, SRR BPA B B0 I B ot
Wi . SR BPA WG R IAE] 80 me/L
I, AL % B i Gk B 24, 88 mg/g. HIE R
BPA 0] 46 W B O 48 me/L i, A2 45 4 XS
BPA [{J35 K 2Bk 26 H 25. 04% . 4k ZE3H4 1l BPA
WA, S A A REXT BPA (1) W Jf 32 47 ¥4 -
. FESEPRAL BRI K I, Bt K R A PLTS G
W B R, AT A 538 iR o 590 )
2.3.3 AiEREX Fe,0,@8Si0,@ MIL -101
(Cr) WRBHERERISEMN  TERIAGVE DY 80 mg/
L 1y 10 mL BPA #90H, A 14 mg 152 G 44
AR 28 141 30 min, 60 min,
90 min, 120 min, 150 min, 180 min,210 min, X
JEAESNMBESE AT, 80300 B 55 o BRI B,
B 1Y) BPA 5980, BB 3 VAT SR AR OB 70
P, S RN 7 Frs.

MET Al RUE L AE 0 ~ 150 min N, 545
FAREAS BPA f 87 IR B8 39 i pe , ok 3 22



1% E % :Fe,0,@Si0,@ MIL ~ 101 (Cr) ] 4 Jrt 5B A b 9 B b 4 5F 5 13

25
— 407 ——,

T 00 1 35

éﬁ - IS -

b 0t

2 15 %

= 25

44\‘

=

10k 20

40 80 120 160200 40 80 120 160200

T/min T/min
A7 43 atE st Fe,0,@ Si0,@
MIL - 101 ( Cr) "B Ft P 4% 89 % vh
Fig.7 Effect of the time of Fe,0,@ Si0,@
MIL - 101 (Cr) for BPA

PRI A e B e 66 2 17 25 A, TR A R B e, ¢
K. AE 150 min 2Z 5, B[R] (8 928 4 I 2 A 08 b o
B, BLBH 2R B T W P S Ab BRI [R]
150 min B, &2 A5 AR BPA B H5 K 25 B %k
£ 39.39% . [H 1 f5e A4 W B B[] R 150 min.

3 #5g

SR ) B % T Fe, 0, @ Si0, @
MIL - 101 ( Cr) i1 Z AL B AP}, I il 1d 2251
WSO 1 BIF 5 FEAT BPA (14 W B . 45 R 3%
WY S G RERI BPA AT B4 1 I B AR Bl
A6 W BB 1) F 38, L IR B A 0
150 min 2% 21 0% BFF-7 5 4939 BPA [1940] 4
WS N 80 mg/L, AR 1 mg I, BLL
W e f K, 2k 101. 4 mg/g.

B2 3k
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Fabrication of sensitive layers of the 3D graphene electrochemical biosensor

for heavy metal ions detection
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WZE RN BAME R R &b = 0 Bh, T L2 Ao ag sk ah bR A
Wl AR, 384 DNA B 2 AR R =% 6 24 (G -NH,) 2@, @it 5 &
4% 5 F(Ag" Hg' " ,Cu™ ") Bo b T4 i 4k DNA. £ A TEM F= SEM *t = % 5 %
W AT R AE, B BF A B AFM F= XPS st G — NH, B 2 DNA 376 65 & & T 1k
FUE A RIATNGR. & R A A RN =B B A @ b T EOR R, XPS #9
A5 548 & TACIERR T DNA S FHu B € 3] G - NH, L. R A e 43 R Lt
% (EIS) %} DNA B2 fe &4 8 & TANMN A )G =46 2 g 4R ey w3k
B mALBAT M. 5 R A ,DNA B 2 )6 A E 43 5 T4 A )E, ey R & &4y
HAEEH R AR I T AL &G 40 BmHE TR A Y
B BB IEABR I A 4T, TR B 247 S A 4% 5 T e4em.

HEEWBH: BRAKAFLELMB (51173172) ;T & B K F TAFH AL E LM B (144150003 ) ;#6422 Tk F 24+
#4778 (2012BSJJ006) ; %8 9 22 T Ak 22 1% F 5 F 207 #8578 (2014XGGJS005)

TEER N 1 EZ(1973—) , %, THEREEA, KN TEFRELIEFRYK, T RMATAAD
BEVEER ATAREF(1979—) &, T B BAETA,H M2 T $rmal i WMt T 2T T ah 4

4 HHA.
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Abstract; The 3D graphene was prepared by redox mothod and then was functionalized by amino-modified
(G-NH,). The single-stranded DNA could immobilize onto the surface of the fabricated biosensor via the elec-
tro-static interaction between DNA and G-NH, and coordination with the relative heavy metal ions (Ag™,
Hg’*,Cu’"). The surface morphology was determined using transmission electron microscopy ( TEM) and

scanning electron microscopy (SEM). Atom force microscopy (AFM) and X-ray photoelectrons spectroscopy

(XPS) were applied to measure the chemical structure and componenets of the fabricated G-NH, before and
after being immobilized DNA. The results showed that the surface of 3D G-NH, was smooth. Signal changes of
XPS peak demonstrated that DNA were immobilize onto the surface of 3D G-NH,. The electrochemical imped-

ance spectrum was used to characterize the electrochemical perforamance of the biosensor during the procedure
of the detection of heavy metal ions. It explored that the Ret values were changed significantly after DNA was

immoloilized onto the surface of 3D G-NH, and then coordinated with the relative heavy metal ions. This study

demonstrated this kind of biosensor could be used to adsorb biomolecules and detect the co-exist system of

many heavy metal ions.

IS NI E W W TS R B g
I Sl T T =2y SRR AR A 2 A S M

0 515

H 4B B AN ] B A R S B T
WALTERE A B R A, B 4 e i ) B 58 75 %
FET i S, 2 2 AR A 2 R R 1 T R
T SR A TN 2 4 s e B (Y AT
b, X5 10 W58 2 B E N b 1Tz R
TR A A B AR 0 R RO
5 RO L Bk R A R Tk
S5 P B AR o B, R A DR AT SR A AR Oy
Bt AR BB M T oAk 2 S W L Ik
(EIS) HAT I3 bR VR fag 5 L AN IR B 55
N | W P2 142 Ry £ iV A= oy By ol
H A B AR BB A S R I AE.

£ BN R RIE A sp” Zefb R
BOE A HAT 2 8 53 R A% 45 44 1) — Fof
BRAPRE AR R AU B A (1) 1 254
F LIRS SRR HE R R B R AR R
PR 4008 b e IR A4 B R AR, =4 £ 55
W VF 20 S0 12 B i, bR BA — A S804
AP RAPERESL , FL = A 2548 m] LU 3 £ 284 14K
BAFRZRINE ALY s PR R A R Y
WL PR P RE S5 O 5 1 W B AR S I 5T
KB, BT = i1 BRI R DB AL RE RE |

g RN S ICRIES, ML ST A 412 D fg
A=A S50 FHAEAE AR IR W SR AR M L
JEAE R DNA &38R R 43| 28 5 T b5
.l w — PP R B T —Fh e
ARSI , AR AP 3 3 7 BR 7 (1 B 4L 7 i 7
N = A S a i T2 AT e AL A b AR SR
T8I [ 52 W% FfF A= 4 43 DNA, L) 399 52 0[] sk ok
Ag® Hg'" ,Cu®" 3 Tl F G,
1 BRHS ik
1.1 {F 55

FEGRH]: A el , R KU
R ABHE A R E ™+ /e 5 (OTA) (-
S\ dk = H A SRR SE (OTMS) (1 — + /it B
(ODT) , ¥4 R Fral, Bz T 38055 () A R
a7 KA B K [Fe (CN) |, K, [Fe(CN)4 ] -
H,0, 38 5t li, [ 245 48 Wb 27120 A BR 2 F
7R BER A A BRI AU AL AR
UK, Y R A pr e, R A 2R =
DNA (AEARIH]) , db e 38 [ B R F AR A BR A

A P AT B
Ag® DNA:. AAAAAAAAAAAACTCTCTTC-
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TCTTCATTTTTCAACACAACACAC

Hg’* DNA:CCCCCCCCCCCCTTCTTTCTTC-
CCCTTGTTTGTT

Cu®* DNA: TTCTAATACGATTTAGAATA-
AA-TCTGGGCCTCTTTTTAAGAAC

FEUAS: BCD - 181F RUIGIR VKA , (55
AR A5 DZKW — 4 e S E KR 5
IR R AR DHG — 9146A 7Y iy #4
RS R TR A, LIRS 2 S 00 i 45 A R A
77 BILONO8 — ITID 78 75 )i 40 k3 e H1L, L Vg
FE S ST BRAS 5 775 FD — 54 — 50 BU¥- 5 T4
B, AT e B S g A5 A BR 23 F] 775 CHI660D
UL TARSG , i RS A BRA R
1.2 #HmElE
1.2.1 Z#RAZHOHEE  RAEME R
il & =2 B 0. RO 5 1 g, MG IRET 4 g,
HEIPORERER 30 mL A RN ZH, £ 0 C ¥
1.5 hy SRIEHEILE T 80 CHLAR I 1.5 h,
B R AR, TIA 200 mL 7K ik, AL
i H,0, BERAE N4 0 485 11 5% 1) HCl
MEBTKUEREE pH=T7, 0B T & T /KT
BT A FEHLE ES 2 h, B T 24 h, BI45
P =4 S0 R 1 g FAk A S0 2 BUE
100 mL 7K A, JiIn A 5 mL 2K FEFE 1 h; FEmA
2 mL KG BHEFRE 2 b FHE S WAE 100 °C T 4
P24 h,3dug KRR pH=7, 8 T 1R85 =
YA BRI
1.2.2 SEN=ZHFEE(G-NH,) BEH
BHHE&E K4 E T 0.01 mol/L ) ODT ¥
W 2 b fif ODT 7E 4 i I [ 20 25 A 5 2 8
(FHF AFM F1 XPS 328 (4% 2 DLk ol 2k
JK,E T 0.1 mol/L ) OTMS i H 12 h) 5 ¥
HEA ODT 3 FHIG IR (B4 2 OTMS FykE
A BT =40 8050 R =5 3 bl b
e 50 SRR o> T AE R D, #A SR  E E B
S CEEEA) B R R OTA /Ny 18 =4k

A SR I T H 438,75 %8] G - NH,.
1.2.3 BiEEHZE S ®K(PBS) WEH %
1.44 g Na,HPO,,0. 24 g KH,PO,,8 g NaCl FI
0.2 g KCl %F 800 mL 22 &7k, Fj HCI
THEW pH =7 4, G MEB FKERR
1 000 mL,{5% 0.01 mol/L () PBS 22 npiZ k.
1.2.4 SEUHBRRBROES  0lFR
B 1.65 g K;Fe(CN), f12.11 g K,Fe(CN), -
H,0, 885 %% T 1 000 mL PBS ZZ vfigi v, FL il
J S mmol/L R Al U
1.2.5 DNA REHIES ¥ 1 0D( =33 pe/
mL) ) Ag" DNA ,Hg’* DNA,Cu’" DNA 43 5Hn
A 12.4 mL,16.4 mL,12.2mL (/) PBS S i
He vk B2 A 200 nmol/L (%) DNA ¥, 48 J5 F-
FH PBS 2 iria 551 6 22 I it R
1.2.6 Ag' ,Hg" ,Cu’" ARMES HBK
5% B 1000 nmol/L [y AgNO,, Hg ( NO, ),,
Cu(NO,), ¥ 1 mL, 5351 fiIMA 9 mL 0. 5% [
i i R V% VI G ¥k 2 Oh 100 nmol/L () Ag™
He' ", Cu® " IR TR
1.3 DNA # G -NH, FHEZE
1.3.1 Ag*DNA,Hg’*DNA,Cu’" DNA &%
ZG-NH, tMEZERBFHRN FKAXA
G - NH, B4 FET 100 nmol/L [#) Ag™ DNA
P 12 h SRS B K ek T 2H T Ag”
FSH s PEAR UK 12 4 IR 30 T 100 nmol/ L ()
Hg’* DNA F1 100 nmol/L f#) Cu’* DNA ¥
12 h, Jef5 647 Hg' ™ Rl Cu® .
1.3.2 Ag'DNA,Hg " DNA #1 Cu’* DNA &
A DNA 7£ G -NH, FHEERB TR K
H:A G- NH, & ERERWETHRE N
100 nmol/L ) Ag™ DNA, Hg’* DNA FI Cu’"
DNA VRS 12 h, s 7Kk kT e,
ST Ag®  Hg' ", Cu® " G,

I PR B AR, R EE DNA W [ E AR
G - NH, R, #5848 &I G A
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fiE DNA, MM X 22 o i 45 J o 1 A A .
DNA TEA7 84 I _E 1Y [ I 4 ) g - K
WAEAIE 1 P,

H41%£0DT TR =40 B

=
g
H Ei
H
{m

F 1 DNA f£=%7%EWE L6 E T
AEEF/ETRMNAETETHE
Fig.1 Schematic diagram of DNA
immobilization/hybridization onto the surface of

3D-graphene and metal ions detection

1.4 R4

it SEM I TEM Xt il 5 (1) = 4 1 28 Jd 0k
TTIESMEL. K AFM Xt 7 2804 [ 7€ DNA Z
Je BSR4 T 2RAE i A mdss =X, 3% FH o
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Abstract ; Covalent organic frameworks ( COFs) is an emerging type of crystalline porous material, which

includes four types-boron type, imine type, triazine type and other type. In comparison with traditional amor-

phous porous materials,, COFs shows exceptional thermal stability, low density, high specific surface area and

flexible structure modification, which made it have wide potential application in gas adsorption, photoelectrici-

ty, catalysis and biosensor. In addition to designing and developing new precursor, new synthetic methods and

new ways of connection to achieve the perfect combination of theory and experiment,the addition of a specific

block to give the material a wider range of application performance will be the development direction of the

COFs composite materials in the future.
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Abstract : The antifungal activity of GBP against Penicillium sp. and Aspergillus was evaluated. The results

showed that GBP had strong antifungal activity against the two tested fungi. The antifungal activities increased

with the increase of GBP concentration. Moreover, GBP could directly inhibit the mycelial growth and spore

germination. The inhibitory effect of GBP against Penicillium sp. and Aspergillus increased with increasing con-

centration of GBP. The obvious increase in electric conductivity of hyphae suspension indicated that GBP

could increase the membrane permeability of Penicillium sp. and Aspergillus. Therefore, GBP could serve as a

natural preservative used in food preservation.
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GBP Jo i I 2 O, AN TR ASCR B .
2.2 GBP X EEMFHENZMN

B3 FHIEL 4 43 5] g AS ) ot vk B GBP
SRR N AT R . B 3 RE] 4
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B 1 GBP a2 ZHEayinsl L RA
Fig. 1 Photo of antifungal activity of
Penicillium sp. treated with GBP

B2 GBP A HFH#HHMRE
Fig.2 Photo of antifungal activity of

Aspergillus treated with GBP

&1 FERENEZRRRERE GBP 3 2 Bfo 7 B4 B A2

Table 1 The diameters of the inhibition zones with the different
concentrations GBP against Penicillium sp. and Aspergillus mm
g P perg
- GBP ik 5/ (mg - mL™")
e 0.0 0.4 0.8 1.2 1.6 2.0 2.4
Hih 0 8+0.3 10 +0.1 13 +0.5 16 +0.1 18 £0.4 20 +0.2
HE 0 9+0.2 12 £0.1 15+£0.3 18 £0.3 19 £0.1 22 +£0.3
120 120
100 100 | @
& 60 = e
ﬁ 40 5 wf
2 2 |
20 20 %
oL 5 ol L | | -
0.0 0.2 04 0.8 0.0 0.2 0.4 0.8 1

CBPIREERIE / (mg - mL")
B3 REMRERELY GBP 2
Lo FIAT H A H R
Fig.3  Effects of the different concentrations of GBP

on spore germination of Penicillium sp.

A LA % B v i A e 2R %, W &
R 100% , i 52 56 21 v 96 - i & % 55 0] B4
FHECEA B N R, LG GBP Jo 2 vk B2 (1 34 fin
Rt A NG A T R R BB AIL. 2 GBP
JUREREE S 3.2 mg/mL I, Rl 25 00 46 1 &
HALF 30% , 15 55 07 1 & LT 20% .
IREE SRR  GBP BB ] 24 il 25 0 7 B A7 1)

GBPJFRHAEE / (mg - mL")
B4 FRERERELY GBP 2
HEITH R0
Fig.4 Effects of the different concentrations of GBP

on spore germination of Aspergillus

Wi A s FiiE GBP it & Wk i i 35 K, v 78 il 25
AR B AT AW A A HROR Ao 2.5
2.3 GBP W EZEKIZE

AR AR B GBP A H ) S8 i & A
TR LMAE R R WA S, % AR KNI
2. N5 F1Zk 2 Hnl A1, GBP X P2 il B Fl i
B Y B BT B PR PR o B VR
(0.4 mg/mL) 2514 F , & i85 W B V% AR H
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A2 FRABBRECBP 4R EZhEfRFEEOHELA
Table 2 The colony diameters of Penicillium sp. and Aspergillus treated with the
different concentrations GBP cm
_— GBP R/ (mg - mL™")
3 A
0.0 0.4 0.8 1.2 1.6 2.0 2.4
ENil b 3.0+0.2 2.5+0.3 2.3+0.1 2.1+£0.5 1.8 0.1 1.6 £0.4 1.3+£0.2
HE 3.0+£0.1 2.0+0.2 1.6 0.1 1.5+0.3 1.4+£0.3 1.2+0.1 1.1+£0.3
70 [ H, 5 58 B b BRI (1) ) 48 o o i 1 R AE W] —
60 | ]S54 T, Bl R ) i S R B GBP Joi &k
0 RER R TR, HF T 1.6 mg/mL, 3.2 mg/
£ mL GBP 4 P ) 2 5 (1) Fly 5 5 28 {4 ] 12
" |
g % DRI, GBP Xof 8 i e 40 i Rod s 1 AT S, Bt
20 =i > = He v
LI v J3E A 498 R, o P 2 4 3 o A 1Y
10 1 Y (= N TN
Y MR R
0.0 0.4 0.8 1.2 1.6 2.0 24

GBP¥#EJE/ (mg - mL")

B5 RRERZRE GBP 68 LA Kiph &
Fig.5 Effects of the different concentrations
of GBP on the mycelial growth of
Penicillium sp. and Aspergillus

2.5 em R T X B2 (3.0 cm) , H AN Z N
16.7% ; HHM WK HALHN 2.0 em, AL T
XPHRZH AN 30 33.3 % . & GBP it fa ik
JER I O, B G O 2 GBP Jlm g ik i oy
2.4 mg/mL i, BT EE HAELH 1.3 cm,
FEBEERL N 1.1 em, PR S0 5 %
Thm 3 56. 7% , 5 # MW@ H Tt = 3 63.3% . |
ARG EE R . GBP Xt B h & f i & A WLE
AR T s GBP JoT i vk JE B, LA R RO B
.

2.4 GBP X ERFHESEMNZI

2.4.1 GBPXEMEBSEATM #Eitil
R H R PR, P AN R BT R
J& GBP X85 I 20 M ASied 375 M (%) 5% ). i3S I AS [
Frit kB2 GBP 5 MR & i SR AR L an &l 6
fis. B 6 Al LA i, BE A I TR] A 35 i, o B
ZH HL RN 48 GBP AL B AY S th F 1Y

PN, 25 ST T F 348 T, GBP %o 2L 2 200 i 3 o5

PERRZ I 1S K.
120 ——0.0 mg/mL —=0.8 mg/mL
002 mg/ml. - 1.6 mg/mL

100f —+-0.4 mg/ml, =+ 3.2 mg/mL

Ex
Z eof
5; 401 ég
s

20f

0 30 60 éo 1‘20 fso
[} 8] /min
H6 RFRZKREZGBP s}
2w EyF R

Fig. 6  Effects of the different concentrations of GBP

on the electric conductivity of Penicillium sp.

2.4.2 GBPXEFEBERSEMEW HINAR
ik & GBP Jo i & 1 L 2 Ak an 18l 7 B
/N HET W] LUt B a] B 38, X B2
T8 I L RN, T2 GBP AL P 75 %
(14) P, 3R FF () 198 S T 4 . 7 [] — Ik (]
MR EER R SRS GBP & 11y
Famte R, HA 1.6 mg/mL,3.2 mg/mL GBP
b PR R Y HL RGN 35 T 30 min 28
GBP 2k LAY 75 25 1Y HL - R G 4 Bk, 120 min
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ZIGT RS B, GBP X5 25 4H R Y 3 7%
(ERER AN R NTie R RN A TRV
5 5[] — B B R 7 — e I AU FE Y, B
TR O3 T, GBP ) 5 % 240 M J ) 3 528 P ) 52
M 165 K.

80

T/; 60 ——0.0 mg/mL
: —0—0.2 mg/mL
Z 40 —2—0.4 mg/mL

g_ —%—0.8 mg/mL
o 2ok —0— 1.6 mg/mL
# —4—3.2 mg/mL

5} 6] /min

A7 FRRERE GBP s HEEFEMHH0
Fg.7 Effects of the different concentrations of GBP

on the electric conductivity of Aspergillus

EIREERA AR R HZ ) GBP 4k
R R, o SR A ML BEE
Ff ) S <, %5 T HL 5 25608 K5 GBP Joig o ok J3E
R, BRI . ke WL GBP fig
3R T A R R ) e

3 4Eip

ARSCHFGE T GBP Xof 2 il B R 75 85 1) 0 7
ROR. A HEAR LB 45 R 3R T, GBP X b 2 i 4
HA W@ ERA, HRi%E GBP i & vk B i)
B, BRSO A B . B 22 AR K ] R A
T RN E 45 R W, GBP REAZ 11 il 40 7
B & AR 22 A K, LR vk B 1 K
TR G 5R. T 45 SR 6B, GBP BB
$ AR R AN MRS )8 75 . PR, GBP (1) 3R il
PRRICRUER , & AT RAAE S —Ff 5K 8K 87 16 5700 2
TR IR,
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WE R A KB FaAR 5 AP IR T X, 5 %) B K e Tk T8 32 B B o A& (16
AR ), BN RAF L LB L Bs Ao iE T B R AR 7 X oy R, 13 3] R
Rl e ERA 5. A MEEFRA)HEHBRAALAR FZ S F L BEREETR
#4% AL x DPPH A ik ABTS A WA MAM & F 24 A0 wAaFRt
J1e FRAP 8. 25 % £ O, “ 5 e B RAF o9 RSP L RAL B M B4R — B
204 %F ABTS A ey A iR R R 53 ek %X 2] 98% vA £, - DPPH B & AL oy i
M Ak % ¥ 7T A 3) 88% vA L. sy BEMIRE I R AT B 69 30 BAL L2 A AR 4B ARAT HU R
e &40 569 B ALBALEE A1, KIGRIBI br B R 5, A 4. 66, KIS K P 69
15 E R LA RAR, A 0.21. £ 5 X 58 (P <0.05) F= % EA(P <0.01) 894 & 2
FHak. BB PR SRR A E Sk 5 468.08 mg/100 g.

ELWH:BR A RAAFEELR A (31260404)
EEE N2 (1992—) ,Jo Bz HAM TA, ZHREKXFMEHMRT A, TEHRF @ H KT
BEEE:AARE(1972—), B, =@ A ABEA, 2R LR PHIZ ML, 2 2R T QA FRBELREAHE K
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Abstract: Visum ardiculatum was extracted by water bath and ultrasonic, and its four fractions of chloroform,

ethyl acetate, n-butanol, and water were prepared. The free-amino acid, total polyphenol, tea polysaccharides

and flavonoids contents Visum ardiculatum were determined. So were the scavenging effects of different parts of

Visum ardiculatum on DPPH radical, ABTS radical, superoxide anion and hydroxyl radical and FRAP value.

The results showed that the antioxidant activity of Visum ardiculatum in vitro was potent. The scavenging
effects of all the fractions on ABTS radical reached 98% and that of DPPH radical reached 88% . The synthet-

ical value calculated by fuzzy assessment was respective of the 5 antioxidant assays. The highest was 4. 66 of

water extracts by water bath, the lowest was 0.21 of chloroform fraction. It was largely due to the total poly-

phenol( P < 0. 05) and flavonoids contents ( P < 0. 05). The content of tea polysaccharides reached

5 468.08 mg/100 g.

0 5%

“WEREIA 25 4 RO A A (Visum ardicu-
latum) , R FAF AP 4 JBAY) , )& —Fh 526
TERFIE = 1 Ty TR AR By ar R, o 24
A JERB NI, PR 25 A B IR 22
ARy s S R L L FE U BRI, TR
[l FEE. A R 25 30) 2 2, A
25 Viscum coloratum ( Kom. ) Nakai 1E k3 [
fegerb 2l , A1 0l i 25 R0 A2, P e,
FRies 7 VAN VB2 A AR RBRIE RN B2
S AT A5 k. BUR S 25 30 2 W M 25
H BATR R B0 PR SRS Y. BT E
PR IR R R DG BT ST A ANUA 1) — SE
GER B, AR b B 2R BT )
w0 IR AR U B I ORI
L ESNEVF 2 06 T A AR B BFSE. C. Papuc
2T AR 2 A RN ) R4S T R AT
AP RE B T LG, SR TR B I B g A
DPPH %, % B Y045 J& Al W) 1) pit 8 A Ve 42 T
T 2B M. R. P Singh 2 BF58 TR [A)
VI BEEUT P2 AR RS BT ARAR IR 0. M. O.
Agbo %5 SR il HPLC 3540 8 % 5% T Jé H FI
PRI E M2 A o A B A IS TR R 2
M. Fod WA AR B A M 5 S AR R
KA. A UG LI, B 2 oA 0 B8 A e A
[7] , AN 275 DA [ 4R B 2 A= 8 A AR

WFRIBLAE AT PE T V. Simona 251 IS
SERJEM AT A B A EX DT PR B AR
FHIFE . Z. C. Ke 55 BT T 04 KMt 25 2
TR EEIR Y & 5 HAE BRI R AR,

(LT PAxoF e 8 A 70 S i M D T Y
WF5E B A7 R 38 A< S ABTS By 2|
DPPH [ i F2 AL A fy Ak | A B 2 7T B A
FRAP 23X 5 Ffr Jy ik, X 065 B 0 1) (R St 4
ATEPEIEATER G I E , LU 5 R A T &
HRIRGUEA AT B8 FE At
L BPR
1.1 #R5EE

FEM R TOBENT ,WH S EE R
TR IR 2K

FRGGH 1,1 - TRk -2 - R
(DPPH) 2,2 - BRA - —.(3 - &3 — R FFHEm
-6 — BiR ) —#kER (ABTS) FEMERE TR (2K
A=) GRIER MR (LB A TE) \2,4,6 - =it
BE XL = 1R (TPTZ) . 45 4 iR . Folin-Ciocalteu iRt
F ECER , 230 8 b PR A )RR IR W
=0, W A 1 2 A AL 2 R A TR 7 IR
TR AT W B EEERRLT AR B A R
/AEI NS ob: I s VTR

FEAL AR ATY224 17 KF, H A Shi-
madzu /7] P75 A360 B8 SR T] L4y 66 B T,
R AR A PR T KQ3200E T8 7 1
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THUEAS, BT 75 A A FR A | 77 DZKW -
S —4 ML RVER/K I B, AL 5T T AOGII BT A8
BT FD — 1A =50 B THEHL, B
RRAS s il i A BR 2 77 s RE - 52 R ikt 75 &
i, B SR AR 7.
1.2 XWAHZE
1.2.1 HEmESHIE BT W fAE YR
WERLEERE, 1 80 Hifii, LA 1 ¢ 10 (g/mL) % L 451]
T ZE 48 7K R TG 7K B, 43 51 K i 32 B
(60 °C,2 h) B 42 HL 7 28 (400 W ,30 min)
HERE3I WG, R & B2 0T
JEAFHARY) . K P B2 B =X 7K B Bk R
2 10 10(g/mL) B B GRS W 1) ¥ 9 v 4
RBUMAENT, 26003 ), &1 5 U T, 15
FNGZEBY). T K2 P A SE R L R
SR ZEIC3 W WUE T4, 19 3 SR IR 2R X
Y. T 10 AR K B A SR RIE T i, 2R3
UK, A U T 5 S I T A Y. A BUS
T A 7K ZTEBE T T4, A5 B A ORI AR ). 52
B E AL 3 IR AR AR ) A AU I A O 1k
] b &5 Bk 5 anE

A " I I KV KB 5

A, ——" W K S 5

A — KB KSR R A 5

A, — K IKIEY) LR LR AETUZ 5

As— KK S INE T B2 U2

A KB KSR A R AR )2 5

By ——" IR A e P K B ) 5

B, ——" IR A e 7 R Y 5

B,—— A KSR AN 2 U2

B,—— i K ) LR O TRAEHUZ 5
Bs—— il K S U IE T B A U 5

Be——i A K B ZE ORI R )2
1.2.2 AN FEEHIE DPPH LS% X
Mk [ 141 B 07 3k, Xk < % S RS A otk A
1O mLAE §h B A 4 mL 40 pg/mL

DPPH ¥, #5] , fERE AL 37 “C it 20 min, T
514 nm Ab#EAT B HERTE BRI E .

ABTS VA2 SCHR [ 15 ] 7, 76 1.0 mL
SACTR A 9.0 mL 5 ABTS ¥ 1T A
BTG BRI E

FRAP {275 SCHR[ 16 ] 1 5 .

FEL A B R TE R R AR A TR, AR
WIRZ SR 17 ]

A B T T R R AR A =% B A
%, BIPRZSESCER 18 ] FI[ 19 ].

DPPH 7% | ABTS 3% 4B A dE 3k 4B 2K =
M A A AL 15 0 BH P X BE A Ve, FRAP i H
FeSO, MWk N, LI ER 3 K.

1.2.3 FEYRSEMNUE S5 R
TR E 2 B E R GB/T 8314—2013.

K2 o E 2 BERR GB/T 8313—
2008.

IR LW A BRI E SR R B B R . e
AR 1.0 mL,4 wt% RS 1. 0 mL, YR AR
B2 5.0 mLIBE G55, & T /KH 15 min, &
224020 min f5, T 490 nm L0 E R OGE.

SVETE S AN 2 B e e N RAL A [ 2
P ORERE SR 0 mL A %) B A, A
60% (AFREL) 1) S B RANE 2 5.0 mL, A
0.5 wt% W AHBEREMIA I 0.3 mL, § 1 6 min. fil
A 10 wt% iEBRFEH UK 0. 3 mL, P 6 min. Jil
A1 mol/L B A AN 4. 0 mL, 5 J5 7%
T7KEZSE) 10.0 mL, 7EZ I T W 15 min J5,
T 510 nm Kb E A AE.

SCERIEA 3 K.

2 R SiE
2.1 ENBRESBERIEVRESE

K AR B BT 204 450 T i 15 258 0
LR L al & i, K K BRI i T4 It
15224 67.54% |, 1 /75 /K S U i) T 9 Jo 4%
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B2 39.42% . AL ZEHUS , K i 4
HEDTAERZ G iR, 2 5 RN i
f1121. 69% . Tiii A 7 /K S HUH O R C R AL BUZ 15
AT R R R Z, 29 9.70% . 7] UL, KGR
YBUIR) Ty 2B A ) T S R A T o R AR L
R 1 e RS s M B D ORI D
ZR LA 2. Horp, BB AR 1 S ] g
TH A=Ay 5, IF H WA B EUy A5 B K
PRI 1 S0 25 2 R 1) 7 i B LU RS
W AL LA, LB LB, ATRUR IR, B TR
J5 AR, KB PR ICRB A8 15 3 B 2 1 2% 20
A, R 2 B i A (5 468. 08 £64.71) mg/
100 g, = T % 4 (3 824 mg/100 g) *''5 B,
ST S B (1596. 86 6. 61) mg/100 g
A, ((1430.42 £139.70) mg/100 g) #1155, B,
FH A A R (999. 64 +2.58) mg/100 g, J&
A, ((232.52 £0.92) mg/100 g) i 3 51U I,

WEBH A SR I 7 2CRE A A5 21 B 22 1 B R 2R )
A, PR ZE S E (1990, 27 £51.10) mg/
100 g, 75 T {5 1 2422 {1 BT 5 485 SR (840 mg/
100 g).

2.2 mELAEENESR

2.2.1 &AL DPPH BRERFR K1
NE A AEA R R REAERCT X DPPH B i LAY
THERR. 4R TR TEAR R IO R, A, THRR
DPPH H fFERIRETT i T A, SFHABLL Iy s 708
FIRPBOTAE, B, # B, BTERRAE S B A4
3% DPPH 5 Hy 5 14 15 B d5e e 127 7] 35 1) 88%
PiE.

2.2.2 R{AHXT ABTS BHEWER K2
RS I TEA R R BEAE R X ABTS H i JE 19
THERA. B 2 AT LUE Y, 8 I 1 B —
Horx; ABTS B i 5 i 15 R 3 dx s A BE 3 0
100% . 45 i BRI 4 O, Wk P O FRAIR , Vi B

A1 RRRRG X &M FHRMFE(n=3)

Table 1 The receiving rates of each component(n =3) %
Feor IKIRE) IR AOAPUR CROBARIZ IR TREAERZ HPORARIZ
ARIERI 67.54 £1.09 14.90 =0. 82 21.69 +1.37 14.21 0. 48 12.82 £0.20 15.79 0. 87
A P 39.42 +1.50 6.40 +0. 31 5.91 £0.30 9.70 £1.35 7.30£0.12 7.97 £0.10
K2 BUpyERY A EHMNELER(n=3)
Table 2 The determination results of the main material content among
each component(n =3) mg/100 g
eI I B IR KL AKEHE ISy
A, 258.49 £8.11 1990.27 £51.10 5468.08 +64.71 1430.42 +139.70
A, 35.43+1.79 1144.03 +51.73 1 828.39 £22.69 232.52+£0.92
A, 56.43 +2.30 151.18 £29.20 354.17 +7.15 457.04 £14.85
A, 65.02 £2.05 401.21 +£6.53 542.36 +15.69 86.03 £0.99
A 57.67 £0.51 482.79 +1.68 1 643.20 +8.57 216.84 £3.44
A 70.18 +£1.10 681.13 +1.04 2720.12 +60.59 250.25 £2.29
B, 133.20 £0.57 1537.98 £3.42 3 188.95 +88.47 1 596.86 +6.61
B, 13.84 +0.13 1098.96 +2.78 975.88 +£4.39 999.64 £2.58
B, 10.49 +0.41 120.65 +0.34 404.58 +£0.00 165.20 £1.37
B, 43.93 +1.03 499.07 £0.95 576.93 +0.43 374.83 £2.51
B; 22.17 £0.77 245.96 £0.00 546.56 +0.00 363.33 £0.90
B 52.76 £1.69 308.63 £2.49 1617.82 +0.88 434.89 +£2.80
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The scavenging effects of different fractions of each component on DPPH free radical
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Fig.2 The scavenging effects of different fractions of each component on ABTS

RABPEAR, LT — DS g S™ B A, fEM
B 10 000 AL, RIHR B 2. 70 mg/mLI, B
AN 42.56% .

2.2.3 BAEZFH FRAPH FRAP {Hili, 1Q
FRER MHUEALRE IR A 4L R ]
M BEAGRC R FRAP {EL(DLIEI 3) rT L, A, #1 B, Y
FRAP {5 W] . i T H AL I3, P 1 de R (R4

KFE[2.0 DL B, A, TERGBE S0 f54b, BRI vk B2
3.19 mg/mL i}, H: FRAP {fik3% 2. 58, i5i#H 2,
BEFZHUY) 1 W) J50fs TPTZ-Fe'* 3A 5 B, TPTZ-
Fe’* BIRE F B K BRI A g 5

2.2.4 EHSMEEBHENER K4 K
B WM TEA R RS ECT XA Bt BE TG BR
. BEE TR RSB R, B Tk B Y A,
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Fig.3 The FRAP values of different fractions of each component
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Table 3  Correlation analysis among the antioxidant activity evaluation indexes and the
main substances contents of different fractions
FHRAE ABTS DPPH FRAP HEANIE T REAME WeEiEmR K2 K20 B
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Fig.7 Principal component analysis loading plot of

antioxidant activity from different antioxidant assay
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Fig.8 Synthetical values of different fractions

calculated by principal component analysis
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Table 5 Correlation analysis among the antioxidant activity evaluation indexes and the

main substances contents of different fractions
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Abstract: Foodborne pathogenic bacteria is the hidden danger of food safety. During many detection methods,

PCR and PCR-derived technologies have advantages of sensible, specific, convenient and rapid, which have

been widely used in the detection of foodborne pathogenic bacteria. At present, PCR detection technologies
including multiple PCR, real-time PCR, multiple real-time PCR, IMS-multiplex real-time PCR, PCR-ELISA,
EMA/PMA-PCR and DPO-PCR have defects such as high cost, low efficiency and poor quality control and

need to be impoved to meet the requirements of high sensibility, high specificity , high throughput, high repro-

ducibility , convenience and economics for the detection of foodborne pathogenic bacteria.
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Abstract: For CNC Swiss type machine tool, conventional guide sleeve mechanism can not eliminate the gap

between the guide sleeve and the bar material which is caused by the diameter tolerance of the bar material in

real time, and brings problem of bending deformation of machining workpiece. The research came up with a

kind of adaptive synchronous rotary guide mechanism in optimization design: By ABAQUS software, the

research established finite element model about spring collect and simulation and obtained polynomial fitting

curve. Then fitting curve was combined with the Fmincon optimization algorithm in Matlab to determine the

structure parameters of the disc spring. Compare to conventional guide sleeve, the deflection of the workpiece

was reduced by 35.71%.
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Figurel0 Influence of two kinds of guide sleeve on the deflection of workpiece
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Abstract : In order to identify the elements of complex equipment service process and its positions and roles,a

business process modeling method of complex equipment based on Petri nets in service life cycle was presen-

ted. The time interval boundary was defined and the three-stage division of services business including early,

middle and end stage was finished. Then, in analysis of the common elements of service business, and busi-

ness activity relationship models and modeling steps based on Petri nets were given. Finally, taking the model-

ing of the large vertical mill of ore class manufacturing enterprises as an example, the proposed method was

verified by using reachability graph. The research could provide decision-making support for the service busi-

ness process optimization of complex equipment.
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Fig.3 Logical models of service business activities
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Abstract: The length, width and depth of insertion head of micro-channel heat exchanger were selected as

investigation factors,then models were set up by using uniform design method, and sensitivity parameters that

affected the uniform distribution of the micro-channel heat exchanger fluid flow were analyzed. The results

showed that; 1) Micro-channel heat exchanger fluid distribution uniformity was not only associated with the

state of the fluid flow, but also related to the structure and geometry; so keeping the lower flow rate (0. 05 ~

0.10 m/s) of the fluid micro-channel could be better for distribution uniformity. 2)In the case that the inlet

flow was constant, fluid flow distribution uniformity was the combined effect of the manifold results of the chan-

nel length, width, and the collecting pipe insertion depth . The factors affecting the fluid distribution uniformi-

ty in a descending order were the width of the micro-channel, the head insertion depth of micro-channel and

the length of the micro-channel.
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Fig. 1 The structure model of microchannel heat exchanger
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Abstract : For public building sub metering in energy resolution of problems, the improved SA_PSO algorithm

was put forward. The algorithm simulated the combination of annealing mechanism and particle swarm optimi-

zation algorithm, introduced particle velocity shrinkage factor and the optimal particle roulette gambling strate-

gies for perturbation. Using SA_PSO algorithm to optimize the public building energy resolution mathematical

model parameters, the hourly energy consumption data from split could be gotten. The simulation results

showed that SA_PSO algorithm had better convergence performance, could effectively avoid the particles falling

into local minimum energy consumption parameters correction value and quickly reached the global optimum.
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Table 2 Experimental results of three algorithms
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Abstract : Aimed at the problem that the standard PSO algorithm was very sensitive to fall into the phenomenon

of local minima and couldn’t escape,a new fast convergence PSO ( FCPSO) algorithm based on balancing the

diversity of location of individual particle was proposed. The algorithm introduced a new parameter, namely

particle mean dimension was used to locate the global optimum solution fast and accurately. The experiment

results showed that the convergence of the FCPSO algorithm was better than PSO algorithm and CPSO algo-

rithm.
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Table 1 Benchmark function information table
FEAE PR L PR E X X [H] 2 JRye/IME el
Sphere Y« [100;100] 0 PR
i=1
Rastrigin z [xlz - 10cos(2mx;) + 10] [ -5.12;5.12] 0 2
i=1
. 1 .- 71 %, B
Griewank T000 2" - Hcos(f)+ 1 [ ~600;600] 0 L
n-1
Rosenbrock 2 [100(x,, —2) + (x, = 1)7] [ -2;2] 0 A
i=1
Alpine Z | x,sinx; + 0. lx, | [ -10;10] 0 2
i=1
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Table 2 The experimental results of the benchmark functions

HetfE R R Ak wALE A mEH v 22
PSO 2.06E +06 2.26E +06 2.46E +06 7.42E +04
Sphere CPSO 2.15E +06 2.35E +06 2.55E +06 8.39E +04
FCPSO 2.05E +00 1.11E +02 3.78E +02 1.02E +02
PSO 8. 13E +03 8.70E +03 9.26E +03 2.95E +02
Rastrigin CPSO 1.40E +04 1.41E +04 1.41E +04 4.88E +01
FCPSO 1.26E +04 1.28E +04 1.31E +04 1.12E +02
PSO 1.35E +03 1.86E +03 2.33E +03 2.60E +02
Griewank CPSO 2.12E +03 2.48E +03 2.83E +03 1.92E +02
FCPSO 5.17E -01 1.96E +00 3.78E +00 7.46E -01
PSO 9.50E +04 1.02E +05 1.07E +05 3.34E +03
Rosenbrock CPSO 9.03E +03 9.67E +04 1.01E +05 2.57E +03
FCPSO 2.44E +02 1.29E +03 3.01E +03 7.89E +02
PSO 1.73E +03 1.81E +03 1.94E +03 5.64E +01
Alpine CPSO 1.34E +03 1.42E +03 1.55E +03 5.75E +01
FCPSO 1.02E -07 3.67E -01 6.97E +00 1.32E +00
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Abstract :In order to solve the P2P underlying network topology mismatch problem based on JXTA platform,

which caused the lower transmission efficiency in the process of message transmission, severe waste of network

resources, a statistical vector algorithm called JPDV ( JXTA Rendezvous Peer-routing Algorithm Based on

Delay Statistics Vector) based on the Peer’ s RPV ( Rendezvous Peer-routing View ) of JXTA was proposed.

Node chose rendezvous with good creditworthiness and high capability as Landmarks node, and constructed de-

lay statistics vector and got its distance by measured delay to Landmarks node, and then compared distance

with old logical neighbor, modified its routing table with less distance. As the more near route path was chosen

on communication to other peers, JPDV had better matching with the underlying network topology. Simulation

experiment results showed that JPDV algorithm had the rationality and validity, which reduced the length of

the peer link and improved the retrieval efficiency.
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Fig. 1 JPDV algorithm flow chart
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updateTableContent ( Strltems , LocalRDV_Col ) ;

TFFJ*UE’JTM’Eéﬁw FUIT I A RO
G5 B ¥8 0 X % A (um: jxta: uuid-
596164616------745) ) RPV F 15K 1 fFik.

1 3EE &6 RPV &
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Abstract : To on-line monitor the temperature distribution of the fiber compounded cable, the spontaneous Bril-

louin scattering of single-mode fiber was applied to construct a Brillouin optical time domain reflectometry

(BOTDR). With the BOTDR sensing system, the central frequency of every spatial resolution wasabstracted ;

then the Brillouin frequency distribution along the sensing fiber was obtained ; finally the temperature distribu-

tion along the fiber was calculated. Compared to the experimental results of thermo-pairs, the temperature

difference was less than 2 °C ; but the BOTDR sensing system was a better scheme for temperature monitoring

of long-distance compounded cable.
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Abstract ; La, Hf, O, gate dielectric films with high dielectric constants have been grown on silicon (100) sub-

strates by pulsed laser deposition. The structure of the films and the interface layer were studied by using X-ray

diffraction (XRD ), synchrotron X-ray reflectivity ( XRR), and X-ray photoelectron spectroscopy ( XPS).

X-ray diffraction demonstrated that the as-grown films were amorphous and crystallized into La, Hf, O, thin films

after 1 000 °C annealing. Silicon oxide and silicate interlayer were observed between the Si substrate and as-

grown film. The composition and thickness of the interlayer greatly depended on the grown condition, and

annealing could effectively eliminate SiO, formation and improve the dielectric property of La,Hf,0, gate die-

lectric films.
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*1

Table 1

La, Hf,0,/Si # % X & R F A5

Thickness, density and roughness of simulation results

for La,Hf,0,(LHO) and interlayer of different films

i RINE (d/p/a) fEMRER (d/p/o) T Si0, (d/p/a) > ?FE
LHOPDA 24.27/7.86/0.21 4.65/5.65/1.00 — 0.48
LHO700 25.52/7.59/0.32 1.48/5.11/0. 81 0.31/2.44/0. 66 1.07
LHO400 23.45/7.42/0.42 1.20/4.63/1.10 0.93/2.59/0.59 0.98
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