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Fig. 1 Finite element model of dental implant and bone
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Fig. 2 Stress distribution in bone-plant interface of four different modulus values titanium implants
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Fig. 3 Max stress distribution in implants with different modulus values under the same load
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Fig.4 Stress distribution in bone-plant interface of four different modulus values abutments
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Fig. 5 Max stress distribution in abutments with different modulus values under the same load
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Influence of Two-Section Titanium Alloy Dental Implant

Components with Different Elastic Modulus and
Their Combinations on Implant-Bone Interface Stress Distribution

SHI Mao-lin, LI Hong-you, CHEN Meng-yue

(1. College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China;
2. First Clinical College of Chongqing Medical University, Chongqing 400016, China)

Abstract: A two-section model of titanium alloy dental implant and bone issue was established by 3-D software Pro/E
and meshed by Ansys Workbench 14.5. The influence of components of different elastic modulus and their combinations
on implant-bone interface stress distribution was studied after setting material properties, constraints and loading. The
method to improve dental implant system was studied. The result shows that the dental implant system of lower elastic
modulus implants was with better biomechanical compatibility. A dental implant system using suitable modulus abutment
and dental implant combination can reduce implant-bone interface stress effectively.

Keywords: dental implant; implants; elastic modulus; titanium alloy; bone interface; contact analysis
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Fuzzy Diagnosis Method of Precision Turning Error
Sources Using the Euclidean Closeness

WANG Jian-tao, GU Li-zhi, DU Wei-wen,
HUANG Yan-hua, QU Shao-kui

(College of Mechanical Engineering and Automation, Huaqgiao University, Xiamen 361021, China)

Abstract; Based on fuzzy mathematics principle, the method using the Euclidean closeness is put forward to discriminate
and determine the machining error sources. The machining errors is described with fuzzy subset and machining error
sources are described by language fuzzy vector, and the membership of machining errors and machining errors sources lan-
guage fuzzy vector is expressed with seven language value. The knowledge base of machining error sources is constructed,
attaining the numeric expression of fuzzy language membership functions. and then fuzzy matrix is obtained. Mathemati-
cal model of the relation between machining errors and error sources is established. Then Euclidean fuzzy closeness is cal-
culated to realize the machining error sources diagnosis, combining threshold principle and backward reasoning. An exam-
ple study of a stepped shaft shows that this method is accurate and fast to diagnose machining error sources.

Keywords: euclidean closeness; fuzzy mathematics; error sources; error modeling; fuzzy diagnosis
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Prediction Method of the Chaotic Time Series Using
Least Squares Support Vector Machine

MO Xiao-qin, LI Zhong-shen

(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract: Based on the phase space reconstruction theory, prediction model of chaotic time series using least squares
support vector machine (LSSVM) was presented in this paper, and particle swarm optimization (PSO) was used to solve
the LSSVM parameter optimization problems. By comparing with the established prediction model of RBF neural net-
work, the root mean square error of the prediction model was calculated to evaluate the performance of the model. The re-
sults show that the PSO optimized LSSVM prediction model has higher prediction accuracy.

Keywords: chaotic time series; phase space reconstruction; least squares support vector machine; particle swarm optimi-

zation; prediction model
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Method for Fault Diagnosis Using
Characteristic Structure of Petri Nets

YE Dan-dan, LUO Ji-liang

(College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China)

Abstract; For fault diagnosis in large complex systems, a on-line fault diagnose method is proposed to solve the problem
of high computational complexity. First, modeled a Petri net model. Secondly, proposed the strict minimal place-invariant
and the set of characteristic place-invariant, so that might describe the structure information of Petri net model. Finally,
based on the set of characteristic place-invariants, the failure function for any current marking is proposed. And then, uti-
lized this failure function to diagnose and locate the faults. The result shows that this fault diagnosis method with the
structure information dose not need traverse all states space of system. Furthermore, this method is with the computa-
tional complexity of polynomial, which makes this method meet the real time requirements.

Keywords: fault diagnosis; Petri nets; place-invariant; failure function
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Solution of Building Intercom System Using SIP Protocol

XU Qing-yong, TAN Ge-wei

(College of Information Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract:  After carefully studying on the function and feature of SIP protocol, we applied SIP protocol to traditional
building intercom system, and proposed a new building intercom system solution based on SIP protocol. The new solution
will overcome some weakness of traditional solution, integrate with internet and communication network. provide mobile
communication with the house entrance guard, and improve the intelligent of building. In this solution, a SIP protocol
stack which can work in an embedded terminal was designed, the building intercom system terminal were implemented
based on protocol stack. At the end, a small scale building intercom system was set up to test our solution. The test re-
sults confirm the feasibility and validity of the solution.

Keywords: SIP; protocol stack; traditional building; intercom system; network convergence

(REFRE: HEY RXEHRK: REH



EHERIE SR R E MR CH KRB ¥R Vol. 35 No. 4
2014 7 H Journal of Huaqiao University (Natural Science) Jul. 2014

XEHS:1000-5013(2014)04-0387-05 doi:10. 11830/ISSN. 1000-5013. 2014. 04. 0387

— X XML 84E X 4 a8 iE R85 7%

ERF, e

(MR TR 2 552 B A 1] 361021)

WE: NFESSE Y RARICE T (XML) 9 2 HE 28 35 i 77 A2 79 i XML 58 2 e 56 A= i) B8 28 e 4 DA
B B Y52 22 G0 FURE 2 A 1) 4, 42 8 — b N — 4 A 96 XML 33 SO B9 8038 52 A 28R 590 05 5. 3% 7 B SE i
X4 XML $cH 3C R XML BEURE R -4 A5 A 15 40 38 78 B0 42t 25 8] o 0 1) 2 5 2R 5 R AR R0 N BE
B TRURNZAE T SO0 I 10 T AR S A 2 B 5 I T L A ST A S R B 280 e S R A5 B A 2K SR
B 2 3% 7 5 BB AR A 3 X 7 [ — A S 0 0000 2 ol S 2R 0T Ay K B A 2R T ) XML SO B i iz T S R4
BN TS R G B

FKEW: YN MY RARCIE T B s BRI TR T, AL

FES%ES: TP 311 XEEFRERRS: A

A JEARICTE F (extensible markup language, XML) B4 90 7 02 45 45 B4 N — 28 XML SCfF H R
H A R P N X S A Y S AR RO 90 B0 T L AE 68 2 A EL T AR AR 4 SRR Y AR 25 A
REZHOZIRE R R I F. XML Hodla 46 Feosl 7 XML $odls 19 B AR S5 1, J5 (872 77 A £ il ] XML
SCRY e B P S L A XML S48 B8 0% 1 4 4 o T A B A9l 55 s . H AT XML S04 46 € 3
Java X% B HEZR 4 XStream, JAXB, XMLBeans, Castor 1 JiBX?%, 1 #& XML 4§ 52 HE 22 (1 ¢ 4 &
XML B dl % 17 804 2 10 3145, RIVAR 8 XML A SC PR 45— B AR i, SR B C 9 5 90 7 i 5 4L
DU B A B AT AT RUAR G 0] 33 [ A XML A SR 9 s — 21 XML SCfF 4T XML S8 48
JE . ABEL R ok AR F Y RGeS AE AN i) XML B S0 i XML SO i B8l 98 0 . 2 A 8 28 0T
RS RGP R A AL R I AN SO — A M — 4 ¢ XML B4 SO A B 28 93 51 7 k.

1 XML &% R REXEX

1.1 XML #1455

BA XML U A HAUVHE —MROTR . BRI HAM T K WA TR A s &Ml ilA FIo .
SCARNEMEE. NITCE iR E LR LA B XML SCRY 2 — 8 SCR R A R b A — il 5 50 45
] SCRY X4 57 (document object model, DOM). DOM $ XML 3¢ £ H 4% Flt 25 70 {6 %5 4 e 55 51 41
IO (14 2 AU X6 G A 2 R AR TR 25 R 43 BSOS T A5 L B T AN L SCAR T A L T A AR FR AR A R
W SCRY T SR B A A S CCDATA B R SR S RS A | T A 12 24,

XML SCRY AT R 43SA LB Ay vt A0 DA SCRY A ot B R 2. DABSCHRE A o0 i) XML SCRY 3 Bt 4L
A AR T DA SCRY A o i) XML SCRS ) 32 05 g A i i 9. SCh 5 i XML 808 SR ¥ )8 +
DL A o (9 XML SCRY. B 33 SOR o i 50 iR SORiag =X, B 4540 4k i B0t L B s i K/
T AR SO R A A S DR ORI AN AR L A PR S B ) A Dy SR T R
(1) DOM 5 g5 X% 52 A Ja P99 50 0 21 a5 R SCAR 19 A
1.2 XMLEXFTAEENX

XML SCRY B IR — 28 XML SCRS o 808 1) 25 1 5 3R RN BU(5 B 78 A7 AT 3R B0 — S 1 1L

KB 2013-02-17
BREEE: R4 WAQ952-), 5 B, 8N F KA TR TH 8N H % J7 m 58 . E-mail: yjs@hqu. edu. cn.




%Al FRET) AR —UMSE XML Bl SO I 8l 38 U 7 ik 389

T TG ER N A B P AR T U BRI B A 0 3R R 1k Y 44 AR L R R DS T A R A SR ] o
A8 A0 B AT 2398 s DA 57, XML AR Rl 26 =2 ) A e 5 9 52 SCHNTR 6 A8 s S 7.

D) Jm P b Aok B XML SO o Jas 4 35

2) BT R B A R B XML SO I J0 3R 19 8 THZ TR 1 B o R 1 i ]
B OCRN A BA R

3) List JOuz M. AN R 04 3% — A A 2 e 32 1 3800 R AR s 4 261 i HL X I T
R AWERRT L.

O AAEITR AL AT S EH 2B S AR R S TR AL fE 2 XML
SCUFRREE T AU R B A AR Y A AP . — Bl A0 — AR Jm MR B Y 4 Y 5 (A A
ZE AR JEPER B B S g A — MR A — R R R AR S PR 2 R R
PSR A 5 R

5) AR, T AL AR R BB N mT 98 P2 B g A Y

6) LRI ICER AL 1% HE B N AE P 2 B AR 2T 5 SR A RO EL . BRAT IAT 5 o 28 BT s &b
TR SO R TSR TT R L SRS TT R BB UY  A — 28 Y R A I AL L RS
A TR L H X S AR R R TR PSR .

iR 6 R T L i R R D0 R B G AR M D Y b A P £ R AT
DA s A BT R 28 B BT R 4 B R 2R 8 i S 2 2 1) Ja M 4 L B, RS SR TR
XML SCPFAR IR A R R SCAR AR IR 4.

2 XML #& 3 #H EX

SC AP A2 N — 2 AR 5 XML Bl SO RO SR 28 9 7 3 - HL B TR 8 o2 Se 5 31 XML SR 1 K
Pt 2, PR XML B A Qe S 3 SR 2K 70k 9 28 — A2 2 15 31 XML SORY ) B a8 5, RO 4 4
XML B SO 57—~ XML AR P 9 070 5 OB P rp 4 A8 10 0 A £ L. el e XML A X
I i A W A O ] e A X R A 2 Y. T SR 6 R R R R R R AR T R AR U R
List &0 5 RUAR 8 0 WY AR 5401 ] DUAR 25 5 40 W7 R+ 0 5 288 Ji P 4 TR AN o S0 W T i e i #4526 10O
SRR Y.

B — T A B AR R B — DR PR 2R RN 2 B A [ 28 R A 7R L X T X R
A RN AT 10 J R A ) A N A A LB A B AW D SRS ST R R A 0 O A R o
R AR AR U R BB R B — A R R B A AR T S AL R 2 AR R R R
T AT L R Tk R R RN ST B0 S 2 B A R R A LR R B B O BLE TR 2R
T 14 3R 3 SR AL RE IR T BE C 0 o G 8 Te R 75 U SR R T 3R 2.

AT A AR B 38 2 ) A 225 i ) e A0V SMI O 3 7 il 1 S PRGBS F R IR R - D
BeAE— 4 XML SCHFERBER B A n AR 22 BB (T 8 NS 20 3HE N Nos Ne s+ u N, N (D<iisn) B
1A RAC A M Mo s o Mo L s D9 NG I F 35 8 2) 8 T A BB U /L NG N,
oo N, PR R G KR E A A AR TR 5 13 BIAE R Base[ My, M, . f5 Base {4
B B R N R R 0,1 AL R Ve AR NG A MG AR VB M DB EAR DY 1. 75

F 4 0. BRI £ N AR BT V. v 2 10 Taceard AL B = R — 0 P R

B HARPRAERE R T Base 23 R P2 S A Base AR B PSS S A Base, JH LLiHE & PSS B
AE J& P S B A 7 2T AR BLBE

TR — AN R GG T - N Z A XML SCR A B 224> XML A5 R 18] v 2 A A ] 44 iR 11 552 14 2%
JUR B  . PG R e AT A B T A0 A% TR R B R AT 2 T SRR T i) — A R R
AL T R TS RS O AR — A R R A Ak T Db e 5 A A S S 8 Ak 2 I A
TUAR BRI 2.

X XML s SCRI AT BB A 5 A4 E2P IR,



390 LF R FF M A R R B 2014 4

TR XML a5 8 DOM B,

S22 SR T DOM B . A 3 AT A S A5 R 3 AR L 26 R A A 530 A F A 0 20 g 5
P B AR A & 1 s, f A XML 0408 SCR B DOM I8 2 95 80, Bt 45 SR AR B i X35 6, LB
AT R AL 9 3 S S Y R e ARAT T R R 44 AR T BB ST A L IR T R W RO AT R
JC R BB RO AR AL L BT B R P BB & 00 R AT A DU AR 418 0 38 SCAR P 2 4 I

(9 BRI SIS R PR A S e O B AR Y i I FE AR B M SCAS AR RS i P B 24 A 1Y 2 75 1
BT R Z TR SR AR R 2R A ELX A TT R R R BOR T L R DR Y R
FM B E O List FOuR A,

i AR DOM JCZ 15 A
Fin

1 [l AR SR A

[Pk ik — Lk, T
& v
I B O R
T RTERLT RS S LR T
| et iates | | R |
o B
| [ s TR
BT A S st
' ‘ s R IR
e TS g e gy | | -
[ ik iimtk e -
o i
i
7

HE AR 4 (R
R

AR

C gt D= [ BERYHEA A |
Pl 1 ) A g A AR T i 3 R

Fig. 1 Process of the preliminary constructing pattern tree diagram

FE3 XA TEA ] XML AR R 18] v 1 [] 24 5 30 R BE AT AR BLRE 23 A7+ 9 391 26 26 50 3% 0 R 5
PRETER A I ) SR e o0 3R BB R AT R IOR S8 i3 9F AR AR R W 2 . e kAT — 4
PR A 1 4 08T R4 SR AL AR T 58 2 A — RN R HO R s i R — N 2 E A
R TN B — A List JEI0 3 5B a0 DU 20m 303 i ) S8 20 B O . 28 28 0 KR ) 4
s 7 U A AR AR A R Y R 9 B S S AR S 2T Y Base, USG5 B A K
BEASAE T AR SR PSSR S 2 . R AR R Y RS O A T BT S R R R SR
N A )L TR 2SN S 2 A AR A AL AR E L AR AR B R S TR
TR T A QSRR L DR AR 3 B B O R Y 5 AN JUDKRE S M R A AR J M 2 1) i 5
I A B R 1] BB 3 L P AR N 1) ) P A S AT SRR IR AT B R AR Yy
B R I BT ) AT R 2 R R R A T R A Y R B R T A D DX TR 44 Y
AT S A2 AR Y A TR R A B S I B SR 1.2,

FERA A AR R P A R 5 B R A 0 A0 IS T A A Y o A R TR
HEI TR BB ST 8 PR 28 71 R AT A B A A e 2 e A TR S Y Y R 3R
Hh PR I BT A A R R AR 1Y S 2 9 A A B 2 2 T R RN R R AR B T
S AR S P A A XYY S T AE A o (EL A 25T ORI A 2 2 0 3R TR AR 5T T A9 B J P 8 T AR 5K
R 4 R RO A R

SBRS  Ja AR AR R A e A T A P R A A RS A R A R B 2K 1 i A A AR A 33




%Al FRET) AR —UMSE XML Bl SO I 8l 38 U 7 ik 391

FE7 TR PEETr 41 ) Base Be i HEG TBA T RIS
IEJE 255 4 ) Base Be l—’ DI P AR

=)

rE
TSR R R —1

list 2ICR A 2 MBI T —— AR T S PES
FH A AT Rk TV SRy
S e
TR P T 5 o B
1 KK 1 B
A2 LU a, e

BV R B A

(LRI FE A

B2 KR B AR Y R i ik — 2P 2R AR
Fig. 2 Further classification process of the mode pattern tree node
B RUE I A BE. List 2870 5 BRI 0% 28 50 3R AR 29 i U I B 5T e A0 0 2 R o i iz 2
R B S R A TR R S A 2 T R T R A W RO R 2R A
B — 2S¢ XML B SO 283 5 A28 BRAL S 153 21 58 B 09 XML B2 :C0RE P B rp i A BT A
5T MR EE B 1E R XML B A58 = e S 51 52 4 2 1) i A K080

3 XML &=t B 2l 2 f ik GF

M—2H XML $5i8 S b R 5 258 00 d5c 5 A0 RO % XML BB [T g A 2 4 BR — i A 0]
e 555 30 B8 0 25 FE U B AR T SRR AE A A S s B B b R XML B R 3 28 2 K 1
B SPF 3o R 2 R Al A 0 T2 TR A T e S AN ] 288 7R ) B i 2

W SR BRI G 8 AN D7 T < 1) AR T A S YT A 4% BRI AR BOEIE 2R I 2R 44 5 2) AR AU AR
29 A BRI R 0 SIS 1 R A TR T A S B 2K S B 4 B B S U R A R 4 R T R B
5 248 Y B S B 02 72 i (R B S A 530 An RO AR Y Y SO AR IR IR B — A~ 44 S _value, R By
A5 ER A 5L AR B 5 4) WUER PRI SR RO T 1, T K FH A G 28 28 24 4028 i B0 i 28 R A oy L0 2%
AY:5) 25 O AR HE OSSRz AL DA 5 AE 12 B DA AR R RS N A Y I A R B B AR iz A
TR 6) 25 BB 2 Y B AR A B setter Fl getters 7) A AR B M AR T RS SRR IU R T A
RN RE S U R AT AR A a2 X5 A5 23 1 A2 JBUIAE vo. attribute 4 (1 J& £ 28 VIUTE vo. entity 42 th
() SRS FITIAE vo. wrapper £ H 434628 5 8) A2 28 I8 2 19 i 28 Y A 88 20700 W S 8 1 0 2 2 2 Tl
P78 LIz T2 ListWrapper(S, T) il SingleWrapper(S,T). iX 2 MM A 2 A B A8 & 43 51
Xof 1 i 2 2 J P A Y A 2R R Y A YT RN AR JB MR 2 AR R Y R Y A

Zeat b AR WS RN L A5 B H 28 N — 21 XML B0 SO rb iR ) o 00 20 25 XML 88 5 31 28 2 Tk
P07 B A0 H AT XML 25 7% HE J2 i B2 G 136 g A 8028 SO 10 Bt SR 00 D) AS [) 1 2 3 S AR 4f A8 0 i 2R
RUGE— 20 X A3 RGN [R] R B 28, a4 5 28 2 U268 VSR 2R 46, DI/ A IR R G i LA

4 RAES

B 4t B — ZAR 5& XML Bdl PR30 05 36 0 T AE — 4> Last. FM OpenAPT A 8048 52 M 26 AURS AR i %
A9 S B 2 A QRS AR 8 o A 2% B JTURCEE 4> Last. FM OpenAPT 3R [al ) XML $dis » 153 2 — 4141 ¢
XML Bl 3OO 5 R 5 - 6 S0 77 36 3RAS IR0 o 1 B30 288 1) D0 B30 5 i i+ A 405 4 AR i ot 28 5 AR
P PR SCE. ZACHS A e U 2% B3R EAY Last. FM OpenAPT iR 5] ) XML U4 131 A i HI SCH J7
TEA A BUE LRI A BE BLSE C 25 b iHE . 702 7026.70%0.30%0. Zad i 5 e 2 U0 i
AT A SR 38 DB EZ . B 3L 85 AN, W R A IA% G2 i) K0 HE 98 E HE SRS 131 4> XML SR k47 %4
SRR R B AT B B B 2R B AT 131 A I SR O i 2R R A B 22 TR O TR R 3500 . m HL2E
JO ) S A 2 AR S AR — — X O AT A AE TUAR . I AR A JRUARS 9 45 2R 6T L SC b i 1 19 D 3k T A S e e



392 LF R FF M A R R B 2014 4F

AT XML 285 HEZR IS v Az e 7 A2 19 28 T0 A A AR JR2E 28 8 MUASE aed 2Ry ) AL
5 HRIE

2 N —ZH AR 5& XML Bt SCPF 1 2008 S A PR3 19 7 3 . %07 Tk REA 380 DR 2 T XML 46 7 HE 28
TEGRE — 202K A A — DL HHEZR T 3706 224> XML B SCPR ) XML SO 7= A2 B 28 D0 M A R
GE R R T R EL32 5 E5 A7 AE A J U2 » DX 0 288 6 0 3% TR A0 592 A 26 o 3R R Ay A 9 o A AL BE
(2 01 P 40 5 119 i 8 A 0 SR RS % X B o A A0 g A UL 1 {0 47 0 0

S % Lk

[1] MCLAUGHLIN B. Practical data binding: Get your feet wet in the real world [EB/OL]. [ 2004-05-20 ]. http: /
www. ibm. com/developerworks/xml/library/x-pracdbl/index. html.

(2] £ B 5T Castor WHIEZEE B AR 1HAH LR 5 ¥ 11,2008,29(17) :4550-4553.

[3] .Gl 8 XML 53 LA 4 XMLBean[J]. H&#L T #,2004,30 G 1) 1) :69-71.

[4] BANGALORE R. Use XStream to serialize java objects into XML[ EB/OL]. [2008-07-23]. http: / www. ibm. com/

developerworks/xml/library/x-xstream/.

[5] SIMEONI F,LIEVENS D,CONNOR R,et al. Language bindings to XML[J]. IEEE Internet Computing, 2003, 7

(1):19-27.
(6] VFmgE. piHl XML SE3 Java X RFF S ARRIRLCT /4L o Java SR B K 2 308k dbat: [son. 1.
2004 .:73-78.

[7] 27 W BRF. X R 2R B XML il 98 5@ SR iR 5 LT 1. 749 % 7 BB OR 242741 . 2001, 28(6) : 768-771.
(8] PDE&IHE., AR, M. T 1) ok 25 (WA B A SCAS B 820 8 R WF 0 5 S BT DL i LR AT 58,2001, 18(9) : 23-
26.
(9] Zfpl, BRIk =, S TR Hr AR RUE M e [T ], T AL AR 5 0 . 2004 (31) :64-66.
[10] ZHANG Yi,CALIAN J. Maximum likelihood estimation for filtering thresholds[ C]// Proc of the 24th Annual In-
ternational ACM SIGIR Conference on Research and Development in Information Retrieval. New York: ACM
Press,2001:294-302.

Class Identification Method a Group Related of XML Data File

[.I Sai-nan, YU Jin-shan

(College of Computer Science and Technology. Huaqgiao University, Xiamen 361021, China)

Abstract; In order to solve the XML binding framework ubiquitous redundant classes generated by the XML schema
mapping and data class system large scale, we presented a method of data entity class recognition from a group of related
XML data file. The method first extracted XML mode tree a group of XML data files, and each node was represented as
a vector in the vector space. Then used their similarity and distance to identify the mode node corresponded to a predefined
mode node types. Finally by according to the mode node type to the class mapping rules to obtain the data classes. The
results showed that; this method can identify and merger the class that correspond to the same entity to avoid redundant,
mapped the collection of XML documents into a generic class and collection class to reduce the size of the generate class
system.

Keywords: class recognition; extensible markup language; data binding; pattern tree diagram; node type; similarity
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A Digital Watermarking Algorithm Using the Motion
Estimation of Optical Flow Field in the DT-CWT

CUI Zhuang, LYU Jun-bai

(College of Computer Science and Technology, Huagiao University, Xiamen 361021, China)

Abstract: This article presents a digital watermark algorithm based on optical flow field in dual tree complex wavelet
transform (DT-CWT). In the beginning, detected the key frame of the video by optical flow information, then do the mo-
tion estimation of the key frame using optical flow field. According to the sensitivity of the human eye for the rapid flow
things, embed the sub-block watermark in the area of rapid movement. The measuring result shows that this algorithm
has great features of the sight. At the same time, it's has great stability face to the noise, scaling and other malicious at-
tacks, it also shows a good real-time.

Keywords: optical flow field; dual tree complex wavelet transform; motion estimation; digital watermarking
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Tab.1 Comparison of image quality after the visible watermark is removed lawfully
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Barbara 42.073 3 40.841 0 36.513 0
Boat 44,676 4 40. 862 7 36.726 0
Goldhill 40. 842 4 41.128 2 36.162 0

Mandrill 42.746 2 40.192 0 36.522 0
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A Dual Watermark Algorithm Using the Encryption
of Watermark Rotation Angle

WU Xin-ya, CHEN Yong-hong, FENG Xiang-bin

(College of Computer Science and Technology, Huaqgiao University, Xiamen 361021, China)

Abstract: A new dual watermarking algorithm based on dual the encryption of watermark rotation angle is proposed.
First, the algorithm blocks the original carrier image, and uses a sub-image of the original carrier image to embed the visi-
ble watermark. The size of the sub-image is predetermined by the visible watermark. Second, we process the visible wa-
termark with the image rotation algorithm, so the rotation angle is used as one of the keys and use it as one of the means
to test and verify the watermark information. Finally, the invisible robust watermark is embedded at the remainder origi-
nal carrier image based on fuzzy classified. The experimental results show the presented algorithm can embed dual water-
mark image without significant degradation, and the carrier image doesn’t appear significant degradation when the visible
watermark is removed legally. The visible watermark has a strong recovery performance after tampered, and the robust
watermark has a good robustness against common signal processing and geometric attacks such as JPEG compression,
cropping, Gaussian noise, filtering, scaling.

Keywords: image rotation; dual watermark; copyright watermarking; fuzzy classified; adaptive
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P S8 K 30 Milli-Q & g4 it i 8 4l /K L 55 [ Millipore 24 W) .18 MQ + cm.
1.2 BERSFHITBUFEEFIHBIESE
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W.#0.018 2 g L-Tyr % f# T HCLBE W B HIH 0. 01 mol « L™ L-Tyr K. B 2. 00 mL L-Tyr 5§
8.00 mL CTS it #HIE 5] Bl L & 0. 02 mol « L™ L-Tyr,5.6 g« L™ CTS IR G HUIBURIK . B T 4
CUKA B AR AT £ . T 45 3 A A B A R R R DR A2 AL Oy R AT AN4T BE M OE, ik ke 1+ 1
HNO; \ R ZE B /KA T P45 3~5 min 28 A 22 187 22 B /K BE 1T . 3R T B AR BT 8 DL B ik o A o T
VEHLR 1 = Ll R A IR FC ] ) 1 S 50 R TR & L UTBUR R 72— 1.1 V(vs. SCE)fHHL L T
TURR— 5 I ] J » BCHE A m A 9 FH 2 R R B K bk I Bt T B 45 1 7 SROM- I S IR 3R A T A i
HLH. B E T 0. 01 mol » L' NaOH FIJC/K & FERYIR A IR S i +1. 0 'V A HE LA PR AR R A5 0 4
5 il £ B B A TR R 4 F 25 X 4 F BN L (MIP/GCED.

A B 325 B % BE FL AR (NTP/GCED ) il . B HL DT BRI AS 85 B4 43 7 41 H Al ) 4 2o 72 B 25 1 5 B
T8 HL AR 11 o 4 ).
1.3 LBAHE
1.3.1 wfes5% LLo.1 mole L' pH AN 6.0 RYBERRELZE vh i W (PBS) Jy S H7 v i 5t . % 1 L
o3 Wk iR 235 (DPV) HEAT 9941 . %5 88 TAEHUARAE 1. 0X107° mol « L™" L-Tyr % /Y LAk 2F i . i
PLAREEE R 0. 4~1.0 V. R R 50 mV o« s Jk b i B2 2R 0. 05 VL ik ob Ak 0. 02 s, ik v 5 B2
0.05 s, RN 1.0X 10 °. 383 L-Tyr 76 TAEHH b A4 58 10 06 8 vy 37 15 fL 07 B 56 2R il 46

1AL 22 BT 3% (EIS) SE 86 2 7E & A 5 mmol « L' [Fe(CN) /" M2 #4119 0. 1 mol » L' KCI
VR T HEAT S BRRE L Dy 110 F ~1X10° Hz.
1.3.2 da#he4tiie ¥4 CTS,L-Tyrup M L-Tyryp 20 51 T F 4 5 RIS SR TE J5 - 2125 T4 48 h. 7
I AR 5.0 kV N il S-4800 T4 i B F A (SEMD WS 45 K 5l 1 R T TE 531

02
2 FHR5WiE o4}
0.6

2.1 L-Tyr 765 & B8 15 B 4% b 0 i 4L 22 1 Kz
BT RS R R A TR S R MU E g 2
FH L DPV HH L %52 CTS-Tyr 5 4 1 i i bE 5

—0.1r MIP/GCE

-1.0 |

Ep:0.762 V 04 E=0.760 V

CTS ﬂ%/ﬁﬁ%*&ﬁ? 0.1 mol « L™ ,pH ’fﬁﬁﬂ 6.0 E’:J PBS Z’é{{ﬁtlﬂ |- CTS/GCE BT g/Z/ 06 0.5
9 DPV W 25 0 1 R, B L T A T CTS)

GCE #y DPV li 4, CTS-Tyr/GCE fy DPV Wik 7 0. 762 V LO09 08 AT 06 080l

Hb AT — A R I i e R ALE A 5 T AR 18 MIP/GCEZE 1y | i b e 1y DRV o 20 1

% 1.0X107°" mol « L' L-Tyr ¥ DPV £k . B & BRI Fig. 1 DPVs of different modified electrodes
fR U AR 0. 720 V. P 2 4 Ak 06 A 07 AR — 30, n g A K

W2 43 T 5 7% B ) 0 AR S FEL M 2 T L I RSk DPVAG 0 M Sk, [T B 9 R v 1 s 4 IR 4 A 0 F £
BZIE LR GRS T 42 mV, R 1 E 35 A 2 18T S 7 4 (4 77 76 T8 A R L-Tyr 76 B A% 2 1 14 4201k,

2.2 ELWEHHMRK

2.2.1 wutArat ) ek dE ORI R) R[] D) ED 0 R RE B AN W] 5SS I D0 B B [ B8 00 i AR KL R
FEL 174 B0 FSE Ry o H AR 4 38 2ok 55 D ) R i A % BELAS B /DN o O H 6T A7 40 o g e o 0 R 5 D 000 A JEE
R FRBORE R R {ER LR S A e BRI RO H bR ) T4 it 3G . R A E A TR L 15 3
FRL YT AR S [P0 AS [ 14 B 3 S el AR . MR B0 R B AR 43 i 45 3] A% B3 5% e A% % [] — W B L-Tyr ¥ 19 DPV
M 37 06 L 3T A /N ok IR A5 a4 R OB A (). S 56 45 SR B . L ORI TR) /N T 100 s B il 0 BB [ 38 o
N 17 FEL 97 326 ST 384 00 5 OAR B [R] A 100 s Bisf, W) o 06 FL 348 328 ) 8 G 5 1 DA B ) K F 100 s Bk, R T [ 48 v
W 2 1T A B B R TS A I B Pty L-Toyr B o 52 WSS AR 43 1 10 5 42 6 I K P Uk SR 531 JIF LA i i e
LV S T R 2. PRI 5 100 s Ay B A3 L 370 FR B i)

2.2.2 HBLAFTRRCEASFTHRE TR KT B, B Ay B v B AL K sk
I 55 T 0 1) LU K R DL ED R A A W P 46 A F ST L ST OB B BT R A LI (n 2
) P RE L R I, SR R Y0 0 JBE 70+ 2 T A AR B0 ORI Y A SRR B BV K MR B R T R A R Y
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VER AL %2 T 0. 01 mol » L~ NaOH AR [ A BUN BUHY TE A 2 WA 56 670« B 325 A6 o W e ) — e
B LTy Y6 W00 1 TR0 W L 7 C D) 558 — U2 ML (1, ) O T 4 B 6 78 . 245 S0 3 1« 54 2 o 3 o
Tk 2B AR 4500 0. 5 V6 I o I 420 1 P 1,2 W7 0% o 37 A S 8 5 T 24 T 7k 2 8 B9 PR BRUS BOAE T
SAB T 0. 5 Y% IF o 0 7 0 6L 345 7 — s PR B -2 2 I 6 T 0 0 0 A oy G T 60 32 1) 2, IR 3
T OB 0 B0 5 R e A )T 0 O R 0 5 BT 5 R 4T AR A 44 3
2.2.3  GRBLEEIR 60 AE  E R R 4 2 (S IR SN AR T B B R
SR 2 B 3 . 2 A ) A B 4 TR 5 A W I 5 R U A R BEAR 2 T b 4 — o
B 5 37 5 5 0 25 A o B B R 0 P R0 4 B T K 3 BB 4 T L 5 A 5+ 25 A 1 P
5 5 ] S22 L A A A 0 5 B R 8 5 5 O )

S I 6 0 B 2L 0 B0 B 2 . 11 2 AT S BB LI T 500 s 1 o i 2 U JBS N ) 44
11, L-Tyr &) DPV 05 1 W eh, 75 7% 25 WE G AR 6 R AT (5 500 B0 (s 098
2% a~d) L BB R ARG L-Tyr MEDZERE VeI T o s My Bt il % —oa2|
F] 500 s J5.HMLE 0.1 mol « L' pH 6.0 PBS ff) DPV #iZk  _o16|
(%% o) FHEARWEA L-Tyr 945 (W , 22 W VR BRI 4% L-Tyr 5
QR 54 IR o B % ED B P B R LTy 9
[t A 500 s S53 B1 H V F I

A4 =B RSEAE B 0.02 mol + L7 L-Tyr (A RMHR ARG
B, F—1.1 VEEBEN FU 100 s, /D8 KM G By _0'321.0 09 08 07 06 05
T ARG A A B G U B ZE 1. 0 V B AR, F 0. 01 B
mol « L' NaOH il 0. 5% Je/k 2 BaiR A W i L e 13 500 s, B2 DRI TRTUR B AR A 32
DAY L-Tye FUAT RLUEF A AR50 5 g A T e, [T Tmener f diferen cuion time
2.3 BREES TH B m RN SR on the elution effect
2.3.1 SEM /& SR SEM 24 ul 15 E b I 19 1% 55

5 : 9/ SRR

-0.20

I/pA

-0.24 -

100s
VR TR

Lo
i

Fg A& 3 B s, B AR R T P

() #4 (b) CTS/Au (¢) CTS-Tyr/Au (d) MIP/Au
K3 AR R A [ i Y SEM &
Fig. 3 SEM images of Au disk surface modified with different materials

WIPE R 454 (B 3Ca)) s TR | CTS i e i m] DAL %€ 31 08 19 W B 45 44 (18 3(b) . (e)) 524 L-Tyr

INE AP R e R e B3 B 2 T A2 B AL 2 L A5 # (& 3(d)) s 500 b-MIP/GCE<g

AR TR o1 1 3k i o | b OCE c-r‘jlwccs
2.3.2 EIS K/E SR EIS W50 b 0 25 55 3 W0 2 1) 1) o 1 R
BRI s 1 S0 0 WL P B 4 7. S L e & [ AN

L 10 25 12 I (R, ) P W47 PR BEL A AT X 4% (RO AL, 200 1 ...c;;j..‘ o deTsTnGeE
F T 4 0 B Ot 2 0 OSBRI | e it

[ FeCOND, 17 FEBHUML 19 52 10 4 2 W Ok s 2 b

MR E AT E CTS(Z o L CTS-Tyr E5 W (4K D5, = 4(‘)021/9 T

IR 52 A A [Fe CCND 17/ 7 Ht B 53 T 1) FiL 17 5 5 52 B
P A R L R, 43 5 48 K & 431, 3,470, 5 Q1 il 5 % 44 1R 1) B4 S [ AR 58 9 LA P 3%
VEMECREZE b) LR, A% 304.2 Q. UM e BB AR 2> 705 . 5 9 T Fig. 4 EIS of GCE modified with
FY D % A 75 LFeCOND, T 31 ik B R TS 1946 53

different material
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2.4 BRBROTENEERSFASRIRA MR
2.4.1 HFAkbe b T BEP ] A 0 BN B ARG A A Y B TP RE . 275 T g LR I
R AFDAS i R 5 i B ADLIL T R 2% ) o 9 o AT T I R B Y LR IR 1 PR, DIE TR ) vk
FEAR B LA W A AE T S B AL AR A B2 10X 107 mol « L' L-Tyr i DPV i )i b v 35 55 A 77
AE P I A 8 HL 3L LU AEL CT/ 1) AN 5 s

H 1A 5 AT« 75 G e B AR X 5 i 3 AE T EAEAE S & I ] A5 1) B 320 A SR o ) 45 vk T 1R
P8 L A 2 W 7 08 P, 9 2 A 7 T e 2 1) 5 B T TR I L DRI G A TR T AR T 552 PR il B A

£ 1 PUTHRTIEE WAL H R 1.2 be  pO
Tab.1 Preparation of mixture solutions LOtaye 2 C ap,C abe
in the anti-interence experiment
0.8 |
IR REWW/mol » LY AR IRAWW/mol » L
a. Non+1.0X10 7 AA S06
Non 10X 10 °L-Tyr AA b. Non+5.0X10 °AA 04 L
c. Non+1.0X10 *AA
a. Non+1.0X10 *DA a. Non—+1.0X10 °Phe Ly
DA b. Non+1.0X10""DA Phe b. Non+1.0X10""*Phe 0
‘ . DA UA AA Phe Ser
c. Non+1.0X10"°DA c. Non+1.0X 10 *Phe
a. Non+1.0X10 *UA a. Non+1.0X 10’ Ser B 5 N [E A7 e e B AL R R
UA  b.Non+1.0X107*UA  Ser  b.Non+1.0X10"*Ser X i TR ) I T L 9 AL
c. Non+1.0X 10 *UA c. Non+5.0X10%Ser Fig. 5 1/I, of the MIP sensor for L-Tyr
2.4.2 BMEBWEARAIAmE SRS B IEH B in the presence of dirrerent co-existing
A R A 2 5070 A T LR S 4D T BV o A2 £ 1 7 substances in blood serumn
W A i SR 437 1) A5 T B ASE Y L 22 Langmuir WA 4 — N3 5 AR R 1905 A =0 |
I, = L+ ——. (D
! ! k+c

D T, g 535 EIVe A S W2 B0 3 58] S A7 Bsf o BP0 R 1 g P 7 2 BB A ] e R i 2 152 FsF 19 Wi iy HS,
TE s peAs e Sy VR R ST 8 B0 325 T P I SR VR B s ool « L5 L S L R VR R ER S 0 L P A A &
Ay W GRSV 487 A 25 %8s ol « L B IR B 0 B AR BT DL R BT TF 3R, B IF =1, (MIP)/
1, (NIP). TF A 15 BH B30 J5E 0 300 1k it B 30 255 SR R

il £ NIP F1 MIP 1 Fh o Ak 24 AL SR 20 AE o L-Tyr 9 %5 R W B il 28, an il 6 i, &l 6 (a)
AL L-Tyr € Bl A% 8% 1) DPV i fi B 58 R F 3l B3l 1% 8% 4% . 3% 2 P W B 45 0 i e S 80U &
. NFR 2 B FULA FHs T AR S T i e Rz FR YR (. MIP BH &8 K F NIP,IF 0] 3k 3. 34, 3% B B3l 1% J&&
k] T SR R LA AT i U R

3.0 MIP 1.0
L] L]
25 F o
[]
20 F .
o <
E“ L5 l‘;’ é
=~ 14
1/
1.0 + / /’ o o o oo & oNP
’
05|
]
0 l’ I I I I I ] 0 L L ! ! |
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(a) 563 % B il 2 (b 6 152 k2 HE P R B0 e 1k 0L

&6 B 5 Bl % S X 1 S R S 1 1Y) A5 U W A o ¢
Fig. 6 Adsorption isotherm curves of L-Tyr on MIP and NIP sensors
fifp PG R R S W iR S S L ) DR e /N T P iR RS iR R BRAIR L AU SR 1 2 1) A S
D18, 3 2 rh BRI & B SR/ TR BRI BEAY L [RAE DR BN XS L-Tyr 4 5k ).
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F & 6 () AT 0« i 20 IR B 3 1% 8 X L-Tyr %2 WIS R S R R

P M) oy 0 FL R AE 4. 0 X107 7 ~1. 0 X 10" * mol » Tab. 2 Values of isotherm adsorption model parameters
Lo RETE L S B R AP R A b by AR oy Rk R k/pmol- L% Lnm/pA 1F
1. =0.008 78 c+0.003 52.R*— 0.999 1.7 MIP/GCE 09898  §7.5736  5.808 3

b . . ’ . ’

K FBRk 2.0X10 " mol » L1,

2.5

NIP/GCE 0.985 3 250. 758 7 1.140 6

B EMRE M

o i ] 5 114 T & R 23 B 38 R BB T A R L I XS 1. 01077 mol « LT L-Tyr (1 HL A 27 Wi 7.

LR AR 1, MARUEDR 220 0. 8100 (n=10) . YL W] 2% A% J 4 T UM B0, B KA — A% 1
HELAE G I, 2R AR fE Y 99. 76 V6, U6 I L Ak 2% 4% A B AT i AR e 1k

2.6

I 7 45 &R 53 i B2 [ i 2R B i RE 223 ML RE b AR A
[ AR AR i TR AR A A e AT e Tab.3 Determination of the tyrosine in human serum samples

AR, R 2 e R Sk R AT ey HFM co/pmol - LY e /umol + L™ e /pmol « L 9/%

W B A o A LT R R A D- 10 020 9200
4 £ RS L9 BE o LTy 52.13 20 19. 60 98. 00

O RE R 1T 65 1 35 0 I 0 2 2 SR - s
T3P K3 rca WFEMME e A 46. 35 20 19. 52 97. 60
A E o AT g Ry IR, |y 3% 3 AT 30 29. 90 99. 67
MIP/GCE HFIfiLiE#E & L-Tyr % & a9 10 8.95 89.50
%»%ﬂ@%%ﬁ 89, 50%’\499.67%2@. 3 62.83 20 19. 35 96. 75
30 29.73 99. 10
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Preparation and Properties of Tyrosine Molecularly

Imprinted Electrochemical Sensor

CHEN Dan, LIAN Hui-ting, SUN Xiang-ying, LIU Bin

(College of Material Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract: A novel molecularly imprinted electrochemical sensor was prepared with chitosan as functional matrix and L-
tyrosine (L-Tyr) as template molecule by potentiostatic electrodeposition. According to our experimental results, the mo-
lecular imprinted polymer (MIP) sensor with an imprinted factor of 3. 34 showed well sensitivity and good selectivity to L
-Tyr among the structural similarities and co-existences. The oxidation peak currents of differential pulse voltammetry

! with a detection limit of 2.

were linear to the concentration of L-Tyr in the range from 4. 0X10" 7 to 1. 0X 10 * mol « L
0X107" mol « L', Furthermore, the recoveries ranged from 89.50% to 99. 67 % were obtained when the sensor was ap-
plied to real samples analysis.

Keywords: L-tyrosine; molecular imprinting; electrochemical sensor; chitosan
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Synthesis and Characterization of Ethyl p-Hydroxylbenzoate
Catalyzed by SnCl,/C under Microwave-Assisted Condition

CHEN Hui-xin, TANG Zhong-ke, XIONG Xing-quan

(College of Material Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract: Ethyl p-hydroxylbenzoate was produced from p-hydroxy benzoic acid and ethanol as starting materials by u-
sing SnCl, /C as efficient and green heterogeneous catalyst under microwave-assisted condition. The influences of the
quantity of SnCl, /C, the ratio of acid and ethanol, and reaction time and temperature factors on the esterification yield are
discussed. The structure of ethyl p-hydroxylbenzoate was characterized by Fourier-transform infrared spectroscopy (FT-
IR), 'H nuclear magnetic resonance spectroscopy (! H NMR) and mass spectroscopy (MS). The results showed that the
optimal reactive conditions were as following: 10% catalyst, the ration of acid and ethanol 1 ¢ 4, the radiation time 25 mi-
nutes, the reaction temperature 120 C, the microwave power 640 W. Under the optimal reactive conditions, the yield of
ethyl p-hydroxylbenzoate was up to 95%. Moreover, SnCl, /C catalyst can be recycled and reused at least 4 consecutive
runs without a noticeable drop in the product yield (89%).

Keywords: ethyl p-hydroxylbenzoate; microwave synthesis; SnCl, /C; heterogeneous catalyst
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Eu'™ 454 338 QDs B4 BT L QDs [’ g WF R B CdS QDs 258 8 F /K. KA PO~ #f, fi F
POI™ 5 Eu*" W45 G RE 15T CdS QDs F 1 i) 2 35, CdS QDs 658 B XGE #i ik & . il b 7 —Fp 3+ CdS-
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JEHMmA 5.0 mL,0.6% PAA,0.3 mL,0.01 mol « L '#iflk, ] 1.0 mol « L' NaOH % #% pH &
11.5 &4, F 100 CTm#mEz 4 h.

1.2.2 CdS-Eu([l) @ PO}~ K 1.0mL CdS QDs F 10 mL H @&, i A 0.5 mL pH{HE K 8. 01 Y
Tris ZE W RIGMA 0.6 mL,1.0X10 " mol « L' Eu’" MIiE & PO} o 15 W SRR 5 3 98 F K
ZEMAEA R 5 mL, 1 h J5 I HPEE 1S M 28 Hh-n] WO T 28 4MT T ARG AR AL BUAR

2 HR5UE

2.1 CdS QDs B itk 451

PAA FaiE CdS QDs W2 61 AU OGS, an &l 1 vz, iy B 1Ca) AT A 78 [ R R T 2 h i
CdS QDs 1145¢ 658 BE 1K B 5 K5 24 SO I [ FE 2~4 b P, 5¢ i B2 B AR — 350, {H JH S e R A 2178 L 78
SEANT B R R B, B B 1) T LA W B IRAE 235 nm A0 A W ' B Bl 52 1 B[] £ 185 i 328
TR CAS QDs iy 12 W YK 728 ¥ 38 0. 3 78 43 U6 B ZE R 25 0F T o B8 2 0 B RT3 R ] A RE K i R R
Y SPT R R B HG 0, CdS QDs 1y it Bl 2 380, PRI 98 5 5 B AN T4
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Fig.1 Fluorescence spectra and absorption spectra of CdS QDs

2.2 CdS-Eu( Il ) xRN EBERIREF

2.2.1 CdS-Eu(llD L PO} # A ki Ed’ f85 CdS QDs £ MR IS4 i CdS QDs B4
LG R FE R, W 2 R, BB 2 WA Eu’ Ok EE B OR, CAS QDs 5O o B R K T B 2
Ed’T Y FH 16 pmol « L7'Af, CdS QDs BB (6 5¢ e R AR g 48 K. 24 A PO;~ (phosphate anion, Pi)
i, CdS QDs ff 5 . fiff CdS QDs 265 B K #0982 e KMk 2 38 7T 3k 84. 2804, &l 3 7.
Kl 3 1.1 K CdS QDs;2 K CAS-EuClll) 53~16 i CAS-EuCll)-PO;™ ;E, 2 340 nm. H & 3 A Al 24540
A PO} #JEZE/NT 35 pmol « L', CdS QDs 803 FEE K E 5 PO W 2P 4L AR,

900 1000 -

Eu(1l) c,,i/pmol-L'I
800 | 0 pmol-L™! - 1 164100
Cop™ 4 ymol-L™! 200 | cp/umol-L gg
700 I QDs 12 ymol-L™! 8 pmol-L™! 0
12 umol-L™!
600 - 16 umol-L™!
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500
L8 8
400 +
400
300
200 | 200 |-
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=
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Fig. 2 Effect of the concentration of Eu’" on Fig.3 Fluorescence spectra of the reaction
the fluorescence spectra of CdS QDs between CdS-Eu(IIl) and POi~
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/N, BB A ALY pH E/N T 10,53 B G U CdS QDs 1975 % 5 BE B IK, B pH {E 19 3 i, CdS
QDs 114 %€ 't 5 BE L 72 #7486 05 2% pH {0 11,5 i, CdS QDs 1145 Y6 5 B ik 1] 5 K5 45 4k 2238 hm pH (i
CdS QDs fy%e i B /i /0. [ 5 W pH EXF CAS-EuC )5 POT 1R MR . i & 5 w] 1. b
& pH EHMIE K, CAS-EuC D M558 B A G218 38 iy # (i 4k D524 POT InAJG 7 &R 205 B
Bl Z 30 s 24 pH A 8. 01 B, %€ i B 34 15t 36 B e K pH ARS8 i, 1A 8 5K o B 1 o ik 00 3 ¥
FEAR M2 2). Pt % A pH (Bl 8. 01 1Y Tris-HCI fﬁ{ﬂlﬂﬁmﬂéﬂw{m& pH fA.
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Fig. 4 Effect of the pH value on the Fig. 5 Effect of the pH value on the reaction
fluorescence intensity of CdS QDs between CdS-Eu([l[) and POj

2.2.3 PAAmAZMH a PAA RME TR CdS QDs A FEMEM . W& 6 Fros. th & 6 af
HPAAC. 670 I A LB/ PAA X CdS QDs (& ME /N & L CdS QDs 19752 6 58 255 5 il
A PAA BN CAS QDs (755658 B2 3k B i A i it 15 I (] 2E 4, CAS QDs 1 51 548 2 1 i 2 14
s> PAA A5 3] 5~6 mL B, CdS QDs (195 658 B2k 8] e K B AR E. B 7 & 1 al Ay
PAA A #/NT 6 mL i Eu’ % CdS QDs B ZEHE KA () 4128 90. 020524 PAA A KT 6 mL
B, PAA L, Eu’' XF CdS QDs MZEEHE KRB Z 08055 . PAA A X CAS-EuClD 1 & 1 52t
WAL (o) WA BRI . 24 PAA KT 6 mL i A POI J§ CAS-EuClll) {4 5 1 5256 58 B B A
WA 24 PAA #/NT 6 mL B, imA POP J5 CAS-Eu®' 1K R B9 63 BE A B B % & . H 5 mL PAA
FasE iy CdS QDs Hoo€ i B Wk &2 e . B 3% F 5 mL PAACO. 6 20 fE R & it CdS QDs e .
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Fig. 6 Effect of the concentration of PAA Fig. 7 Effect of the concentration of PAA on the

on the fluorescence intensity of CdS QDs reaction between CdS-Eu(l[) and PO}
2.2.4 TUmANZEGH 0 BREFMET . TU M# ™A R ST AE8E CdS QDs M. B, TU fm
A X CdS QDs E@sz‘ﬁﬁfﬁiﬁaﬁéﬁﬁ‘ﬂﬁ WK 8 Pros. i &l 8 Al . B A )3 i) 1A 54 i, CdS QDs 1Y
PG B e S AR TUC0. 01 mol « L) iN AR Z , CdS QDs 19926 38 B2 35 3] I BT 75 1 1 (7] 8k
L EIE B QDs 152658 B IE; 24 TU JJHA@%J 0.3~0. 4 mL, B[] 2 2~4 h i, a] UG %00t
58 B 1 FLARDW REUE 19 CdS QDs. %8 POL 4 CAS-EuC D & R 26K 5200, a9 Frs. gil&l 9 n]
M TU AR N 0.2~0.5 mL i, CdS QDs 5 EuC D fF A5 - Lo sk R % PO M ins s &
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FWRE , HIR R ER A PO W BRI 2 2R s TU i K/hsK R, CdS QDs %
o BEER AL (K &), L. ¥EH] 0.3 mL TU(0. 0lmol « L™ D) &Ry CdS QDs FHF PO (46,
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Fig. 8 Effect of the concentration of TU on Fig.9 Effect of the concentration of TU on the
the fluorescence intensity of CdS QDs reaction between CdS-Eu([[[ ) and PO~
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—a—0h

RIS HR R A B0 4 POL WK T 35 pmol « L wr el
i, CAS-EuC DK 19 5 65k B 5 POT K B 2RI 104 200 | =
PEXR (R D). 1k WAPRGR MRS k1wl
L B2 5 AR ) B A K 28 02 240 08426 5 T R P

LRPEAH R RBULLF Y N 1 b5 BRI AR 22 R L,
PEAI BRI E] 2 1 b A BR (36) 29 0,078 pmol « L0

7 SR T I B AT AT I 3 A B AR X
JKHFE(F% GB 11893 —1989¢ /K 5t LW A %E R B 73 Ve VG B 12 )X /K BE e AT AR D . POT e B R 4T M
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Tab.1 Analytical parameters for the determination of POj

10 2 g I ] £ 52 Wi

Fig. 10 Effect of the reaction time

t/h LA [ )y LEAEE ]/ pnol - L k R

0 AF=10.9+7.27¢ 1.03~35 7.27 0.978 7
1 AF=7.5+9.56¢ 0.78~35 9.56 0.995 2
2 AF=5.1-+10.39¢ 0.72~35 10. 39 0.994 7
3 AF=—2.5+10.99¢ 0.68~35 10. 99 0.993 1
4 AF=—12.5+11. 54c¢ 0.64~35 11.54 0.996 6
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Tab. 2 Determination results for real water samples

FE b ¢1/pmol « L™ ¢;/pmol « L7 e./pmol + L1 crop /pmol + — %
1 0. 20 0.19 6.0 6.09 101.5
2 3.91 4.01 8.0 8.12 101.5
3 2.55 2.83 10.0 10.5 105.0
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Fig. 11 TEM images of QDs
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Fluorescence Recovery and Visual Detections for Phosphate
Based on CdS-Eu(][) System

YANG Hai-ran, YANG Chuan-xiao, SUN Xiang-ying

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In this study, the water-soluble CdS quantum dots (QDs) stabilized by polyacrylic acid (PAA) were success-
fully synthesized. Eu’" ions could efficiently induce clustering of QDs through the carboxylic acid groups on surface of
CdS QDs, which resulted in apparent fluorescence quenching due to energy transfer between CdS QDs. Because the chela-
tion ability between Eu’™ and PO}~ was stronger than that between Eu’" and carboxyl groups.,the fluorescence intensity
of CdS QD gradually recovered when PO;™ were introduced to the CdS-Eu([l[) system. Thus a novel fluorescence recov-
ery and visual method for the determination of PO}~ has been developed based on CdS-Eu(]l] ) system. The present novel

1

assay with a detection limit (3¢) of 0.078 pmol « L™ is very simple and sensitive.

Keywords: CdS quantum dots; Eu®" ; fluorescence recovery; phosphate anion
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Fig. 1 Models of Na™ transport in cyclic peptide nanotube
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Fig. 4 Curves of atom concentration of every ring along x-axis
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Na™ Transport in Cyclic Octa-Peptide Nanotube

LI Jing, CHENG Jie

(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In order to explore the mechanisms of cyclic peptide nanotube-mediated transmembrane transport of ions and

¥ constrained in cyclic octa-peptide nanotube was selected as the model to investigate Na® transport in

small molecules, Na
the self-organized {cyclo[-(D-Ala-L-Ala-),- ]}, peptide nanotube using steered molecular dynamics (SMD). Na' moves
along the pulling force direction which is parallel to the channel axis, and vibrates up and down at the center of every ring
plane for a long time, then quickly jumps through the inter-ring to the next ring plane. The results show that in the jump-
ing way Na™ transport through cyclic octa-peptide nanotube, the average transport rate is 0. 837 m + s~ ' ; the speed is al-

! and the average rate is 111. 8 m * s~ ! be-

most zero at ring plane; while the instantaneous speed is up to 350. 8 m * s~
tween the middle planes. The force exerted on Na™ appears to be the resistance force at the ring plane and the pulling
force between neighboring rings.

Keywords: cyclic peptide nanotubes; transmembrane ion channels; steered molecular dynamics; molecular modeling;

transport
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4 BRI 25 43 A5 © R BIF TR R BN 35 YA A FH R0 0 g 2o Rt e 14 e P 4 R 8 I 1) BF 9 3 B A
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Tab.1 Description of the six wastewater treatment plants

we 2 LT T Tl kK ihi
A 30.0 R RASICEE Y 10 26~28 195~210 Bl S 3k —% B
B 20. 0 A, /O 855 E AT 15 16~18 120~135 AR —% B
C 10.0 A, /0O 50 6~8 45~60 AL T B BIRBIER —H B
D 6.0 DE %1k % 60 5~6 37.5~45  HEEMMES .M —HB
E 2.5 Ak 70 1.5~2.0 11~15 B G L —%% B
F 5.0 Orbal &1L 14 30 4~5 30.0~37.5 BT H A —% B

KFEEE: 2013-09-04

BEMEE: WERYIA974), 5, BIEZ , EZMNF K5 Jeda il TAR K i 4 7 1 B 5. E-mail: jmhong@hqu. edu. cn.

E£WMB: HEEKLTIWMTIE KRG BTRES LRI AR RIE (20122X07313-001) 5 & &4 ] T #
H 3R B (3502720110008, 3502720123029)
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Q. N FTPRBAT KA Q NG W= A4 s KR ES % GB 18918 — 2002¢ A 15 /K Ak BT 45 Be iy HE A
YD B SR A B PR W DT 75 K AL B 95 YR K 4 o) i S A g as AT Y B K L e 1. Herp AL B
5 KA PR 32 B A P AR 3 5 K R B T R K s C~TF 35 7K A B3 #E 7K v i T2l B K L B AR A B
1.2 SRHYEESREHNSEMEESSTUE

2% CJ/T 221 —2005¢ 3 i {5 /K Ab BE 5 9 A 46 77 3% ) » R AT HNO,-H, O,-HC ¥ TR 3 il 14 42 U5
e H 4 )@ B SR Tessier TR RBUEN Y X5 Ve B 4 8 T8 S AT /00T, LR pr ik 3 RE R LI
HLAEDNE 1 #4310 /000 5 A i 18] P B AR AGE IO 45 2L » LB ORI € 5 2. SR T SPSS 19. 0 AR BEAT
PagEit o M MAE I SR TR IR 38 T 22 00 M tE AT 22 57 8 28 PR ARG

2 BEREHDH

2.1 SAAE BSRPECSRLENHREZWER

15 U8 H 4 8 BT A Ll A2 m K AR R T AKOK IR A R IEAS 5 K AL PR TS KA I TN R
e, IO TT Y5 K AR B K K R A S BT LAY R R R T VS K AR BT K AR T
157K P 75 K FNRE K 2 B 16 o P B A T L o S R AT T S5 Al B iR ik % A 4 R 9 ¥ oK. T
R 2 A0 AR T T HE ) T A B AR D 6 AN TS K AL ER T g R T 4 e R HL L Wk 2 R,
F 2 v ARl 1 TR RN AN [RG K AR 3T e i T 4 e BT L 25 A SRR R L« 7o P<20. 05,
“x x”F P=0.000.

2 M HERTTE KA HR T b TS e AR R A L

Tab. 2 Content of heavy metals of sewage sludge from the southern city mg ¢ kg™!
W H w(Cw w(Pb) w(NID)
A 289.40+1.62a" " 277.0641.33d" " 79.1440.54a" ~
B 600.46+2.21c" " 240.37+1.24b" " 156.22+0.93b" "
C 1 093.554+4.23d"" 258.7241.04c™" 551.90+2. 45e" "
D 5 889.40+6.09e" " 222.024+1.65a" " 1702.98+3. 211"~
E 9 760.37+8.31f" " 295.41+F1.79f" " 330.94+£1.44d" "
F 450.69+1. 94b" " 240.37+1.20b" " 192.194+1.01c "
o ] T 7 -
e ¥4 i 486. 00 131.00 77.50
PR I
o . 73. .
HESE P (i 18. 40 3.26 9.61
mH w(Cr) w(Zn) w(Cd)
A 1 788.5743.87a" " 1011.78+2.12¢*" 5.254+0.000 21a”
B 2 331.4343.56b" " 543.78+1.11a" " 6.022+0.000 52a”
C 2 760.0043.99d" " 1 081.8243.50d" " 6.02+0.000 49a”
D 20 588.5742.95{"" 1260.1143. 24e"” 4.4840.000 11a”
E 3 274.2943. 76" 578.80+2.01b" " 4,48+0.000 14a”
F 2 645.7143.22¢ " 1260.11+£2.89%"" 7.56=40.000 49b”
o [ 9T 7 .
. _ 7. 185. 2.97
JeF- 9 1 397.00 85.00
TR 4
5 48. 153. 17
BT ¥ 4 8.50 53. 80 0

Hi 2 2 0T LA Y 495 AL B35 08 Zn. Pb T FE A F GB 18918 — 2002( S 175 /K 4b B~ ¥5
e HEHARUE). C~E 15K AR BT Cu Jit & by T HEalobs #E 19 FRAE 800 mg « kg ' A, B, F {5 /KA B
Cu JR i ik 5 T 4RO M BOR PR, B~F % 5 495 /K 4 BT o Ni J 5k b % 32 31 47 o 7 90 72 110
100 mg « kg " (HERCER. 6 495 K4 FR) T H L Cr il U 7E 1 788.57~20 588.57 mg » kg ' 2 ] . A g
SRR SR A Cd ot UK - ALBLCLF 48 4 A5 K A BT B0 15 T AREME 5 mg » ke L1 D A1 E
75 K Ak BRI AEAT HE (L P 4595 7K ) B 4 R 8 1 i L T
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Ba 34315 /K AL BT 1 Cu, Ni Fl Cr, HoAth 8 4 J8 3945 GB/T 25031 — 20104 3k 48 5 7K &b B8 T V5 Ve b &
il fite FHUE 5T )b v BB PN 5 45 T K AL BR ) 6 F e 43 Js i it Lt R 2 /8 T GB 4284 — 1984 & HIT5 I 5
Yy (4 AR o) R R R M. C~E 45 3 AN K AR BT B K oh & A 7 A T LA R S L R B L R A
TolkiG 7K . Rk, B 4 Je i F B B s A 3 N5 K AR EE T i 3R 2 el S s K AR BT IS R Y
Cu,Pb,Ni,Cr #l Zn 27V W% . Cd 75 A~E % 5 N5k mlerh i b 5 F P A fe 35 vk 2=
SRS Z M2 S AR E. UL 7875 U £l A 0 5E U8 Ak il i 50 75 X5 15 Ve 2 4w AT A 4E
2.2 BRPEEBHESHE

HEJR TR NATER S HEEWIZITR W EAT R YT A1 TR ACRE T AR AE A P ik
MR SR BE ) w45 G A AR R R B RN AT B 4 i A5 R AL S TE S RO 3 2K AR
B TR WS AR TT R . 283 A8 FObR B2 48 25 5 A VA A RS By & A 8 I T 9l A 0 W e k4 A Ak
WA S NGBS ITEA S ENTRA RS Y B4R 46 76 pH RN AL 38 JF 2% 1 Bl A 1
78 0 W5 N B T AS AR T MR JLT TE AR WA R L WOk A O R RTR AR

6 M5/ V5o AR E SRS M. E 1R, hE 1 TRUEH:B.CLF 4 3 N5k 4k
HT5 0 Cu EE LR F I AFLE S il 5350y 53.15%0,70. 9104,52. 84 % A WA s HEARAK.
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B.E,F V57K 403 V5 f Ni i 45 R0 Bt B 43 5o 65. 6096 ,41.23%,53. 82%4,59. 922511 C
D {5 KA BT rh Ni (0 78 A R0 B BTRE 0T 85 i o 24 B8 A8 A I o 2 45OR8 00T 8 A 0 B AR PR, G
A IS 20 E TS I IR AL B LA 2 R IR AR . 6 15K AT Cr, Zn #f % LUK ) A H
B RAFAE X U5 IR Cr Fl Zn K598 R A A0 90 dikg b, LS 76 A2 W0 B P AR XA 55 AH R, 6 4
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Fig. 1 Distribution of various fractions of heavy metals in six sludge samples
3 WWmiERARLSH

3.1 tESEENHERERFTRERLMF AL

15 U8 T it P M X ) 3 R B B A R E — IR TS e K e AR O R, I E

SRR RS THESFENSSEE. SFEAERMITHEAKX N

Q; = (2.25 X 10°) X (S, —C)) X 107", (D
XDOF.Q W TIEERE  MESHEARE kg« hm *5S, JHIEERJE « MG FE . mg « kg '5C N
TIEE AR TR L. mg « kg 152, 25X10° A 10 000 m* [ - BT kg 10 B R AL

W X BB T TS YR AR FH I s — YR A B AR I IR AR Al 3 i A A T GRS B 0 i 2 B A i T
T4 R I d5e v it P k. LR A3 A T R

Simae = Qi/w..; X 10°. (2)
KPS, e MG I T ¢ hm 5w AT R D E SR ¢« PR FE L mg « kg .

T2 T Hb A 4 AR T A L b R AR 2 SR Y XA R S 55 TG L B g, )R
AR BRI A 2%, R R M pH<C6. 51 364 GB 15618 — 1995¢ 4= e BR 85 Jit 5 o ) v — e br
W pH<Z6. 5 T4 & Wil FHE . S %% 1 E 48 i i A 25 5 o b 230 T 4 R i L
BRI T T Ve Ak I v e P L SR 3.4 TR,

23 W KT b T G O T A R A e R T VS U e e R C D
Tab. 3 Static environmental capacity of heavy metals in soils and

the maximum application rate of sewage sludge in a southern city ( | )

i { Cu Pb Ni Cr Zn Cd
S;/mg * kg™! 50. 00 250. 00 40. 00 150. 00 200. 00 0.30
C;/mg * kg™! 18. 40 73.26 9.61 48.50 153. 80 0.17
Q:;/mg+ hm * 71.10 397.67 68. 39 228. 37 103. 95 0.28

F4 BT HE T b T G i ) S PR A e I i 9 9 B0 e e e DD
Tab. 4 Static environmental capacity of heavy metals in soils and

the maximum application rate of sewage sludge in a southern city (][ )

=] T Cu Pb Ni Cr Zn Cd
A 245.68e” " 1435.30b" " 864. 161"~ 127.68e™ " 102. 74c¢™ " 54.02¢”
B 118.41c™ " 1654.43d" " 437.76e" " 97.95d" " 191. 16e" " 47.10b"
Simx/t = hm™  C 65.02b" 1537.09¢™ " 123.91b" " 82.74c™ " 96.09b" " 47.10b"
D 12.07a"" 1791.16e" " 40. 16a" " 11.09a" " 82.49a" " 63.34d"
E 7.28a"" 1 346.15a"" 206.65¢" " 69.75b" " 179.60d" * 63.34d"
F 157.76d" " 1654.43d" " 355.83d" " 86.32¢" " 82.49a" " 37.48a”
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H1 % 3.4 AT % Cu, Cr 1 Cd A $5c =i 75 Vel A d K. SR 452k Cr 78 38 b Z DI L &
YIS AFAE TR RE J1 555 . I T V5 it n 1) 38 )5 . Cr th 2575 748 Jy iR 245 . HL 90 % DA b 3 ol + 5%
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Bl /NF B3 F 10 26, B X — o) _E BRAE 25 45 b o v 5 U 26 4 Wk 32 BRI SR VS DR 8 B 493 F 33 2
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X = (M, X10%) /w,,; X 100. (3)
KOH: M, IG5 R HEARETDESE B R . me « kg 'sw AWM ATERPES)E MY
it b mg « kg ' X KI5 I SEBR S N EE ).

6 M5 AKAEFE T5 ey Cr 4 FR, Ci5/KAAFE ) Ni @R, D, E 5K A3 Cu, Ni AR, £X5 75K
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F 5 PR RS AJHNAB,C,D,F 455 M5 7K Cr 975 e s I L B A% E 35 K0 3 Cu 975

PEs TN L B e A%, H vk ol Cr. 5 W TS e RS B VR AL S T b
VE UL Bt i AR L KA A WL B A Tab.5 Addition proportions of sewage sludge in brick

Lo G IR L9 2 AL R L AL 5/ %

Y1 SRR R RE A E S RIS Cu Pb Ni Cr Zn G
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EWRNER ARESE LRSS ®mRE o _ e s B
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EG RGP R R RA G E SR E  1.54 — 6.04  3.05 — —
e AR GA R GRMESRASR _F — — — 378 — —

besh il Py RS e AL R[5 5E

Obrador 451 R B Zn, Ni Al Pb g i #A 4L BS L J5A 1 S o 8 T8 25 H A T 2% L 5k 285 LU 491 B . g
. Ni 7 m iR A A o R R — RN G R A A R R AT T E KA T Cu iy
A5 I LB B AR R IR Cu A Sy 75 T 1 1% 5 R A9 B A PR 45 AR Cr S SRS A SR ST &K i i B & AR S AL B
5y RAITRE AL m R A X Cr i A/ RS I B 5 S Ah B8 R B Cr 7R A5 f9 AL B,C.D.F
S5 ANTGKAL BT R AR B Gt By 7 R Cr A5O3 5 A5 K T 95 8 il e o R 14 FR A 9 A

4 Hig

D) 5K AL BT P G B LU AR A 0 A IR AP AE 22 5. AP Zn, Cr DU A A 2577
1E - Cu 2 PURAEA RS FIA m] R ZSA7AE - 0 Pb. Ni, Cd A3 8502 Ho i 5.

2) MAEIZT R R A SR B AR TR R E AR R L Cd 2 R R bR A
(7] 75 7K Ak BT 575 30 1) i At A D 22 S o O DRAIE - SRR B Y 22 4 iSO Cd AR g T 5 K AL B )
15 VA 2 7 e e it A 11 BIR A 1 45 A

3) il fife 3 B v VS YA N FE BT TR WYL E 5K )T Cu B E 0 R AR A Dy iz ) T e i it 3 R 1 R o)
PEFEAR s oA 5 15K 19 Cr BN HE B S5 M1 1 S L 1 il % A i 2 19 BIR 1 44 95 4.
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Form of Heavy Metals in Sewage Sludge and
Resource Feasibility in Southern City

YUAN Ke-xin, SUN Rong, LI Yu, HONG Jun-ming

(College of Chemical Engineering, Huaqiao University, Xiamen 361021, China)

Abstract;: The content and form distribution of heavy metals (Cu, Zn, Ni, Pb, Cd, Cr) from sewage sludge in six
wastewater treatment plants in a southern city of China were investigated. The maximum amount of sewage sludge which
could be applied to agricultural soil and brick was also calculated. Results revealed that Zn and Cr existed mainly in una-
vailable form, and Cu was in a state of potentially effective and unavailable fraction. The effective proportions of Pb, Ni
and Cd were larger than other metals. As calculated by the static environmental capacity of latosolic red solid of the city,
the main detected harmful heavy metal was Cd in the course of agriculture utilization of sludge. The maximum application
amount of sludge from various sources were significantly different. Therefore, we suggested that the content of Cd in
sewage sludge could be used as a reference index, which was used for calculating the maximal application rate in the con-
trol of application rate of sludge for agricultural land, and for the protection of solid environment. As calculated by the
addition ratio of the sewage sludge in the brick, the main control index was Cu in the E wastewater treatment plant,
meanwhile Cr was selected as the dangerous heavy metal in the other five wastewater treatment plants.

Keywords: sewage sludge; heavy metal; form distribution; resource
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Tab. 1 List of the medicinal plants in Quanzhou school district of Huaqiao University
K T 44 BT 4 KD liES T4
SRR TER L H- Nostoc commune Vauch. LR £ Osmunda japonica Thunb.
EEEERL B AR Funaria hygrometrica Hedw. waEUE wEY Lygz)cllz}iﬂgéa)p(gx(um
RUBHCRE FEE A Preris multi fida Poir. BuEE wuh e e ophali
W T Pteris vittata L. Y1 HA Nageia nagi (Thunb. ) Kuntze
IRk Tk Cycas revolute Thunb. N W Pinus massoniana Lamb.
B Bk B BBk Nephrolepis cordi folia (L. ) Presl ER LI Cryptr)rrzee)(rzf(cz)ffgré?rlzjeiz'etljooibrenk
B R AT Ginkgo biloba L. ZHER faEE- Houttuynia cordata Thunb.
JieE s i Ay - Platycladus orientalis (1..) Franco. T Ft A Ay Ulmus parvifolia Jacq.
AR Cupressus funebris Endl. RN Celtis sinensis Pers.
[&] A1 Sabina chinensis (L.) Ant. 11 R Trema orientalis (L.) Blume.
G MAaer Taxus chinensis var. mairel ek E il Salix babylonica 1.
HE A% Torreya grandis Fort. et Lindl. 1% Populus bonatii Levl.
PR EYi Morus alba 1. Wi Bk T Solanum melongena L.
W Artocar pus heterophyllus Lam. y Solanum nigrum Ait.
ERR Ficus religiosa L. ik o Lycium barbarum 1.
Fieh Ficus microcarpa L. mREC e ey
REZS Ficus pumila L. B Capsicum annuum L.
BE A Ficus pandurata Hance pepecy Solanum tuberosum L.
A v uponica Mg WG (Ve B
TR Ficus carica L. ) Cestrum nocturum L.
HEL Humulus scandens (Lour.) Merr. B AR A% Solanum erianthum D. Don
HMEE N IKAEE Pilea microphylla (L. ) Liebm. TR EW R Phytolacca acinosa Roxb.
SR} INE=" Polygonum multi florum Thunb. o R X 5 A8 Celosia cristata L.
FLAR YT Polygonum perfoliatum L. + 4 Achyranthes aspera L.
Ik Polygonum aviculare L. JEF R Alternanthera sessilis (1. ) DC.
% N Ex ook s 1o 11, Bailey T Celosia argentea 1.
TR 15 Rumex acetosa L. J A% T Amaranthus retro flexus L.
K IR Polygonum chinense L. MM, & Iresine herbstii Hook. {. ex Lindl.
#i Bl #i Chenopodium album L. £ F B LI H] Mirabilis jalapa L.
B BiS Chenopodium ambrosioides L. = fA Bougainvillea spectabilis Willd.
DR S Portulaca oleracea 1.. 5 & A&k ARBich Cocculus orbiculatus (1L.) DC
tAZ  aca s Caeren Bt R bestoes Bailey
KBHAE Portulaca grandi flora Hook. e Stephania longa Lour.
V&L V&% Basella alba 1.. G TR AT Dianthus chinensis L.
ISELLSS P Paeonia suf fruticosa Andr. iy iyt iy is3 Chimonanthus praecox (L.) Link
K 2=F HE%" Magnolia denudata Desr. N EiE s Sedum sarmentosum Bunge
F122 78 Michelia alba DC. Syst. 75 Mok AR Bry "(plffy l[{“)’”( prmnatum
= Magnolia grandiflora L. =R Sedum aizoon L.
e Michelia figo (Lour.) Spreng. i H Sedum lineare Thunb.
il 32 fife 3£ Nymphaea tetragona Georgi. INEERL B RAT Nandina domestica Thunb.
VWi Nelumbo nuci fera Gaertn. PR Eucalyptus citriodora Hook. f.
& Rl A& Cinnamomum camphora (L.) Presl| BHE} TR Mangi fera indica 1.
BH #& Cinnamomum burmanni (Nees) Bl. ERRA Rhus chinensis Mill.
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Continue table

K T 44 BT 4 KD liES T4
FAEER AR Cleome viscosa L. & H HR Z5BR Hydr(zflzz}fsgbi.ngwnghylla
TR Dl N Ra phanus sativus L. TR JE R - Dimocar pus longan Lour.
WK S Cardamine hirsuta 1. a5 ) Koelreuteria paniculata Laxm.
FlI R P 3% Rorippa indica (L..) Hiern EET Dodonaea viscosa (L.) Jacq.
AR et AR Pittosporum glabratum Lindl. BeER B4 Tropaeolum majus L.
B ] 35 75 Rosa acicularis Lindl. Se A BB Je T ok Nerium indicum Mill.
e Amygdalus persica L. s Tmchel(().ipig(riilr.u;?nLjec;:ninoides
et ey Vil e e Netifola
HZE Rosa chinensis Jacq. A W Allamanda cathartica L.
i Rubus parviflolius L. K& Catharnthus roseus (L.) G. Don
K%F Rubus swinhoei Hance B B AR Winchia calophylla A. DC
- Rosa rugosa Thunb. W IS ) Alstonia scholaris (L.) R. Br.
GRS | Kl Erythrina variegate L. Kk AR Y5 Excoecaria cochinchinensis Lour.
=35 Vigna radiate (L.) R. Wilczek bESE Euphorbia helioscopia L.
JRUEL A Delonix regia (Boj.) Raf. KE Manihot esculenta Crantz
sk Wisteria sinensis Sweet HERE Ricinus communis L.
Sy Bauhinia purpurea L. —mh L Eu\%f:ﬁgbzc;fz{(llc:;:izna
AW AcE Bauhinia blakeana Dunn AR AR Cl)dﬁ?{;”:?;i‘z?mm
] A Sophora japonica L. YiEH  Euphorbia milii Ch. des Moulins
e S wwa et
B Mimosa pudica L. & Euphorbia tirucalli L.
K5 Cajanus cajan (L.) Millisp. ki Euphorbia hirta 1.
i 2 Dolicho lablab 1.. i F Euphorbia royleana Boiss.
Wig Pisum sativum L. eS| Sa pium sebi ferum (L.) Roxb.
X Rumerowoid ridia Bk Phyllanthus urinaria L.
) Aly.s‘ic’ét{tb;t.\i;)éfqirlali.\' o1 28 Pedilané/lz,i{.\‘)Z‘i}t)ﬁii"nalr)ides
EER BR WER T Ozalis corniculata L. Mk 4= s B ik Syzygium jambos (L.) Alston
AN A (AN Oxalis corymbosa DC. HT)ZE Melaleuca leucadendra L.
BH #k Awverrhoa carambola 1. T2 Callistemon rigidus R. Br.
ZEHR JTUEFHF Murraya exotica L. R sy Toona sinensis (A. Juss.) Roem.
i Citrus reticulata Blanco JRE foi Chukrasia tabularis A. Juss.
N F{)ﬁf{;jr”c; Iggvtig{eim ey Melia azedarach 1..
A AR Zanthoxylum armatum DC. k2% Aglaia odorata Lour.
Buxus sinica (Rehd. et Wils. )
R N Cheng ssp. sinica var. KHF R PR = Ilex cornuta Lindl. et Paxt.
parvifolia M. Cheng
A B RO Acer palmatum Thunb. RALAERE KAl AE Impatiens balsamina L.
wn weww gl lwean wee Cqmlmie
KFE B A Bombax malabaricum DC. BB BT Viola ycdoensis Mak.
i %Rk 155 Camellia japonica L. A R Vakiih Punica granatum L.
FTARMBE  FAIR Carica papaya L. B =N ) Cam ptotheca acuminata Decne.
FLASAERL S5 AL AY Rhododendron pulchrum Sweet IRk NS Manilkara zapota (L.)

van Royen




434 R E R (B R R E O 2014 4
g3k 1
Continue table 1
K il 4 LT %44 B4 il 44 LT %44
BB KRR Ardisia crenata Sims i B Hifi 4 Diospyros kaki Thunb.
| Tripterygium wil fordii o o Opuntia dillenii
Y [SE/AN = =
RLEEs 2 Hook. f. AR A (Ker-Gaw. ) Haw.
e Euonymus fortunei NS Schlumbergera truncata
RI5 (Turcz. ) Hand. -Mazz LIS (Haw. ) Moran
7 % Bl 1) 7 25 Vitis amurensis Rupr. A B} b Coriandrum sativum L.
IR TR ((,Fﬁ/gzga)]gzgﬁgg K % H ydrocotyle sibthorpioides Lam.
X Parthenocissus heterophylla o Centella asiatica
jiod A
JE L% (BL.) Merr. SR (L.) Urban
: Parthenocissus tricuspidata SR Daucus carota 1.
*
s (Sieb. et Zucc.) Planch. R var. Sativa DC.
R 25 RE A Malva sinensis Cavan. TEFE Rl EAN Dz((ijg(:;“; eﬁﬁﬁ{efﬁa
EE Matuastrian coromandetianin Ak Pharbitis nil (1.) Choisy
BB A Hibiscus sabdari f fa L. HINE e Ipomoea cairica (1..) Sweet
KR Hibiscus mutabilis L. fEAp 2 Quamoclit pennata (Lam.) Bojer
N Hibiscus syriacus L. ZHSE I pomoea aquatica Forsk.
R Hibiscus rosa-sinensis L. I 5 4 Dichondra repens Forst.
St e T St Al Begonia semper florens g . Mazus japonicus
BRI RERE DU 5 Link et Otto 2R LR (Thunb. ) O. Kuntze
SiE Y3 Lagerstroemia indica L. R e T B Ca’(fﬁ{;za)ngfr?ihn‘?lla
K A2 Lagerstroemia speciosa (L.) Pers 5 5 B Fh Bothrios permum tenellum
I o ’ ’ . o - (Hornem. ) Fisch. et Mey.
T fy Sﬁ?iegfrer;l (Iicita()rlrzlsyla PN FETE Osmanthus fragrans Lour.
iz, Hedera nepalensis var. . o . .
IR sinensis (Tobl. ) Rehd. g Ligustrum lucidum Ait.
Fatsia japonica (Thunb. ) Ligustrum quihoui var.
USiE = Decne. et Planch. /it 2t trichopodum Y. C. Yang
-+ 3% Schef flera arboricola Hagata B3] Jasminum sambac (L. ) Ait.
54 B Hete(rﬁﬁi?ga;' égéelimm WA Jasminum nudi florum Lindl.
e " - S . E pipremnum aureum
1 N IL /s y HR 3 ; .
oL i e I, 2 P Lantana camara L. K AR oK% (Linden et André) Bunting
AL Clerodendrum thomsonae Balf. oL B S Zante(df:\'c)héap?;tlgopica
1B % 58 Duranta repens 1 N -ET Alocasia cucullata
P pens L 7~ (Lour.) Schott
1 e % Duranta repens NN Typonium divaricatum
AEnT {3 e cv. Variegata kR (L.) Decne
R 125 Dioscores op posite Thunb. wAER B Muszau’;‘é*JZi ISilrfLE)r(illj ¢
| . Dendrocalamo psis oldhami T e g x Trachycarpus fortunei
) % AES i
ARAR AT (Munro) Keng f{. Frfi A Fr il (Hook.) H. Wendl.
e Setaira viridis S e Livistona chinensis
MR (L.) Beauv. i (Jacg.) R. Br.
Cynodon dactylon 4 Archontophoenix alexandra
LR (L.) Pers. {5 (F. Muell.) H. Wendl. &. Drude
A iy B Eleusine indica (L.) Gaertn, WK Phoenix dactyli fera L.
I, Imperata cylindrica - Chrysalidocar pus lutescens
EE g (L.) Beauv. R 2 H. Wendl.
P Oplismensus com positus R Caryota ochlandra Hance

(L.) Beauv.
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Continue table 2

L 2

BT 24 R

fifi 24

BT 24

5 RR R

U
RNER LAH

FHIRE AR
BAR SHIE
iR 2R

N

R

e
)%%

AT
AT

iR HAE

=R

Iris tectorum Maxim.
Belamcanda chinensis L.

=7}

Canna indica 1.

Plantago asiatica L. R}
Lonicera japonica Thunb. G % B
Luffa cylindrica (L.) Roem. s i 2R

Momordica charantia L.
Cucurbita moschata (Lam. ) Poiret
Lilium brownii F. E.

Brown ex Miellez var.
viridulum Baker

Aloe vera (L.) Burm. f.
var. chinensis (Haw. ) Berg.

ey el

Ophiopogon japonicus
(L. £.) Ker-Gawl.

Liriope muscari
(Decn. ) Bailey

Allium sativum L.

Chlorophytum comosum

(Thunb. ) Baker

Asparagus cochinchinensis
(Lour.) Merr.

Allium tuberosum
Rottl. ex Spreng.

Allium fislulosum L.

2
_\-_4

Smilax china L.

Asparagus setaceus

(Kunth) Jessop

Asparagus densi florus
(Kunth) Jessop cv. Sprengeri

Hosta plantaginea
(Lam. ) Aschers.

Sansevieria tri fasciata Prain.
Chrysanthmum mori flolium 2R
Ramat.

Emilia sonchifolia
(L.) DC.

Crossoste phium chinense

(L.) Makino
Eclipta prostrata (L.) L.
Xanthium sibiricum Patr.
Artemisia lavandulae folia DC.

Cirsium japonicum
Fisch. ex DC.

Conyza canadensis
(L.) Crong.

Crassoce phalum crepidioides
(Benth. ) S. Moore

Tagetes patula L.
Erigeron annuus (L. ) Pers.
Aster tataricus L.

Siegesbeckia pubescens Makino

i@:*
E¥id

B
Wi

Zingiber of ficinale Roscoe
Hedychium coronarium Koenig

Dendrobium of ficinale
Kimura et Migo

Cyperus rotundus L.

H MY  Patrinia villosa (Thunb.) Juss.

e i 55
ELT O
EETHEH

Ry
BHR
T
RAE S Wi
ki

X bR i
HEF -

Sk

Je S
b A5
SR
G AL T
i %
1y 3
BITE

AN

Commelina communis L.
Setcreasea purpurea Boom.

Rhoeo discolor Hance.

Campsis grandi flora
(Thunb. ) Schum.

Pyrostegia venusta
(Ker-Gawl. ) Miers

Rostellularia procumbens

(L..) Nees

Andrographis paniculata
(Burm. f.) Nees

Thunbergia grand flora Roxb.

Strobilanthes tetraspermus

(Champ. Ex Benth. ) Druce
Gendarussa vulgaris Nees

Paederia scandens

(Lour. ) Merr.
Gardenia jasminoides Ellis.

Serissa foetida (L. {.) Comm.

Ixora chinensis Lam.

Spermacoce latifolia Aubl.

Galium aparine 1. var,

tenerum (Gren. et Godr.) Reichb.

Oldenlandia corymbosa

(L.) Lamk.

Tithonia diversifolia
A. Gray

Ixeris chinensis

(Thunb. ) Nakai

Conyza sumatrensis

(Retz. ) Walker
Gynura bicolor DC.
Artemisia argyi 1.évl. et Van,
Youngia japonica (L.) DC.

Taraxacum mongolicum

Hand. -Mazz.

Bidens pilosa L.
var. radiata Sch. -Bip.

Gynura bicolor

(Roxb. ex Willd. ) DC.
Wedelia trilobata (L..) Hitche.
Kalimeris indica (Linn. ) Sch.

Gynura divaricata (L.) DC.
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Continue table 3
4 Tl 44 hT %4 4 il 44 P T 24
ey . Zephyranthes candida o g ar Crinum asiaticum L. var.
G A= (Lindl. ) Herb. AR Xk = sinicum (Roxb. ex Herb. ) Baker
AW = Zephyranthes grandi flora Lindl. B Clivia miniata Regel
N Hymenocallis littoralis Hippeastrum rutilum
Bk == (Jacq. ) Scalisb. AR (Ker-Gawl. ) Herb.
B R ) Ocimum basilicum L. =32 B erilla frutescens L.
N Epimeredi indica 2 3t Clerodendranthus spicatus
IR A (L.) Rothm. G (Thunb.) C. Y. Wuex H. W, Li
bl ¥ i Mentha haplocalyx Briq. 22T Mentha spicata 1.
—H T Salvia splendens Ker-Gawler SRR Scutellaria indica L.
. Cli di “hinens ke Bl e . .
R 3% (Ble"n“t]f:)zz‘;." %;’:;Z: B Ajuga decumbens Thunb.
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Investigation and Analysis on Medicinal Plant Resources in
Quanzhou School District of Huaqiao University

XU Xian-xiang, NI Yun-xia, FU Yi-bing, ZHU Qin,
ZHENG Wen-jie, LI Qiong, HUANG Ying-qin,
QIN Si, ZHU Ya-ling, ZHANG Xiao-hong

(School of Biomedical Science, Huagiao University, Quanzhou 362021, China)

Abstract; Systematic investigation and research were accomplished on the medicinal plant resources in Quanzhou school
district of Huaqiao University. According to the campus natural zoning, the investigation compiled a list and atlas of the
medicinal plants in Quanzhou school district of Huagiao University. Furthermore, the diversity, growth habit, ecological
stability and functionality were also analysed and evaluated. The investigation results show that there are 315 medicinal
plant species which belongs to 101 families in Quanzhou school district of Huagiao University, among which 85 medicinal
plant species are indexed by the Chinese Pharmacopoeia.

Keywords: medicinal plant; resource investigation; Huaqgiao University; Quanzhou school district.
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Je Bl P R A7 M A A A ) R A 5. B E S T A R A R TR b A R P Y L T R R
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Tab.1 Comparison between numerical results and experimental results of shear strength

i = ti/h n A d/mm s/mm V. /kN Vi /kN 7/ %
72 1.0 0.2 1.78 8 100 297. 4 273.6 —8.0
Z3 1.5 0.2 1.78 8 100 269.5 247.6 —8.1
74 2.0 0.2 1.78 8 100 230. 8 219.3 —5.0
Z5 1.0 0.1 1.78 8 100 267.3 238.4 —10.8
6 1.0 0.3 1.78 8 100 288.3 294.0 2.0
z7 1.5 0.2 1.58 8 100 284.2 281.9 —0.8
Z8 1.5 0.2 1. 98 8 100 2561.4 224.2 —10.8
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Fig. 3 Comparison of shear strength between numerical simulation and simplified calculation
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Tab. 3 Comparison of simulation and simplified calculated shear strength

= Vi /kN V... /kN Vii/ Vi A5 Vi1 /kN V... /kN Vii/ Vi
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Numerical Calculation for the Shear Strength of
Concrete Short Columns after 3-Face Heating

LIN Bi-lan', LI Dan*, XU Yu-ye®

(1. College of Materials Science and Engineering, Xiamen University of Technology, Xiamen 361024, China;

2. Key Laboratory for Structural Engineering and Disaster Prevention of Fujian Province, Huaqiao University, Xiamen 361021, China)

Abstract: A numerical model for the push-over analysis of concrete short columns after fire was developed by ABAQUS,
and some key finite element model parameters for the short columns were suggested through the numerical analysis of the
tests of seven columns. The effects of horizontal force direction, fire exposure time, axial compressive ratio, shear span
ratio, sectional dimension and stirrup spacing on the shear strength of concrete short columns after 3-face heating were in-
vestigated based on the numerical model. The average reduction coefficient of compressive strength in concrete sections af-
ter 3-face heating was calculated by a self-developed finite element program, and a practical calculation method for the
shear strength of concrete columns after 3-face heating was proposed. The results indicate that; the shear strength of con-
crete short column after fire is well predicted by the established model.

Keywords: reinforced concrete; short column; fire; shear strength; numerical model
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Topology Optimization Method of Truss Structures
Using Truss-Like Continuum

LI Xia, ZHOU Ke-min

(College of Civil Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The non-uniform anisotropic truss-like continuum was discretized to truss structure required in engineering.
Based on the analysis of the character of truss-like structure and the technique to locate the concentrated members, the
method to discretize truss-like continuum was established. Numerical examples illustrate that it is feasible that truss-like
continuum is established first, and then it is discretized to form truss. Its result is very close to analytical solution.

Keywords: structural optimization; topology optimization; truss-like continuum; discrete
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Research Review of Design Method for
Concrete Bridge Life Cycle

LIANG Wei'"?, ZHUO Wei-dong'

(1. School of Civil Engineering, Fuzhou University, Fuzhou 350108, China;

2. Department of Road Engineering of Fujian Chuanzheng Communications College, Fuzhou 350007, China)

Abstract: Taking the concrete bridges as the research object, and the basic frame of two kinds of representative design
method of bridge life cycle was compared. The analysis process of design method of bridge life cycle was established and
recent research of each aspect of the process was introduced. The difficulties encountered in each aspect are analyzed, and
the problems existed in design method of bridge life cycle are summarized. The study lays the groundwork for the imple-
mentation of design method of bridge life cycle.

Keywords: concrete bridge; design method for bridge life cycle; service life; durability; cost analysis
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Tab. 3 Matrix of correlation function

; K., K., K, Ko Ko i K, Ku, Ka, Kuop Ko
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Risk Assessment of Multi-Project Management

under the Agent Construction System

DUAN Hui-xia''*, ZHANG Yun-bo'*,
XIANG Jian-ping', WANG Yu-fang'**

(1. College of Civil Engineering, Huaqiao University, Xiamen 361021, China

2. Institute of Construction Management and Real Estate, Huaqiao University, Xiamen 361021, China)

Abstract; To solve the risk of multi-project management under the agent construction system, the matter-element model
for assessment was established by the extension theory. The index weight was calculated by the entropy method, then the
assessment model of risk based on entropy method and extension theory was constructed. It's shown that connections be-
tween indexes layer and criterion layer can be acquired according to the correlation data, and then influence degree of crite-
rion layer to object layer can be obtained according to the index weight.

Keywords: project management; agent construction system; entropy method; extension theory; risk assessment
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Fig. 1 Suggested preservation scope and constructive control area of Islamic architectural relics in Quanzhou
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Heritage Value of Islamic Architectural Relics in
Quanzhou and Conservation Planning

WU Yu-xiang', GUAN Rui-ming®

(1. College of Urban and Environmental Science, Peking University. Beijing 100871, Chinaj;
2. School of Architecture, Fuzhou University, Fujian 350108, China)

Abstract;: The historical and current situation of Islamic architectural relics in Quanzhou were described, including
Qingjing Mosque, Islamic (Lingshan) Holy Tomb and Dings' Ancestral Hall, The comparison of its related properties
and analysis of the heritage value were conducted in view of world heritage. Proposals for conservation planning are also
put forward.

Keywords: architectural relics; Islamic culture; heritage value; world heritage; conservation planning; Quanzhou
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Multiple Positive Solutions of Boundary Value Problems
for Nonlinear Impulsive Differential Equations

WU Li-jiao, WANG Quan-yi

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract; The problem on the existence of multiple positive solutions of a class of boundary value problems for nonlinear
first order impulsive differential equations is considered. By applying Avery-Henderson cone fixed point theorem and some
analysis techniques, some new results of sufficient conditions which guarantee the existence of multiple positive solutions
of the boundary value problems for the impulsive differential equations are established.

Keywords: boundary value problems; impulse; multiple positive solutions; cone; fixed point theorem
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Singular Perturbation Second Order Quasilinear
Boundary Value Problem with Multi-Turning Point

XU Guo-an', YU Zan-ping”

(1. School of Mathematical Sciences, Huaqgiao University, Quanzhou 362021, China;

2. School of Mathematics and Computer Science, Fujian Normal University, Fuzhou 350007, China)

Abstract; The singularly perturbation second order quasilinear boundary value problem with two turning points is stud-
ied. Under the weakness condition, the existence of solutions is proved, and the uniformly valid asymptotic estimation of
solutions is obtained. The results could be extended to boundary value problem (BVP) with m (m>>2) turning points.
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Inverse Compound Boundary Value Problem for Analytic Functions

WU Mu-mang, LIN Feng, LI Jin-cheng

(School of Mathematical Sciences, Huaqiao University, Quanzhou 362021, China)

Abstract: The mathematical formulation of inverse compound boundary value problem for analytic functions is given.
Based on the theory of compound boundary value problem in plane, the solvability of the inverse compound boundary val-
ue problem is discussed. The solvable conditions and the integral representations of the solutions are obtained.

Keywords: compound boundary value problem; inverse problem; inverse Riemann boundary value problem; inverse Hil-

bert boundary value problem; compound boundary value problem
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