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I 58 6 A D AL Ak 7 PE SR & 9 OB B
L% R A Co®* fn Hg? ™

MWHE EEZ F F A OB KRR F X

(W3R BRI 5 TR, AR B3R 252059)

B B BIRGVEAEELERT —HRAZME Doy R T =8 (PEGSFD. X A % s
TREBEBHHE FAAEENRLT PEGSFIN BB THEMNEH. FREREAALELKRER
P ,PEGSF1 4k 4 b &4 2 45 B B T ol ml Cu®™ A= Hg® ', 44 & L 345 B B Tl w He™',
st Cu*t fe He®' 694 mi 3 £ L B S ey B A i FH M. A1 i PEGSFI %) s 4e m K 48 7T 5% A
#F Cu?™ Fo Hg?™ 6942 3 2 beie .

Fiin] Cu®' ;He* s RERRASY; RAEF KA

b RE 0644, 14 XWEREB A

0 3§

ILARR, BEE TV R & R, 2R BRI K BRI 15 B2 8 AR » L o 4 0 5R Xk A 2K B0 2 el 8 H A AT
AU SR E SRS FREARFRIOER S R E X SRIOOEE R ERRe S8 T&K
REDEIEES EREMNFENS AR BREBRFER NS RE S0 RE T H 20 R A= 4
T » A2 A R AR 1k ph T4 1R 147 28 L) AR ARSI 52 B B 9% L ROBUBE W A G 4 M 3R SO0 OO B e s o).

RARMEDRARKMEFWRER AR T - RE JIMRBILRESEEFMA AN
87 R BT RS R SR AT RN AT, KERFER T EY /N F KT BT
22 TR & VB B T i 6 2008 A AL I ). A LI B0 B R — B R b PR ARIAL 2 AR IR AR 7R A W P 3R 58
GBI DL 5 TFERBJA L, REYBEMAEERBERAFESHER IKERGH S T 6 RH 0%
I R B (PEG) R—F R B KBEUMEYHE MRS W, DRI BRI 6EH: PEG A%
RAKFESRE FREN. AR HERT —MFOERATED ML PEG, DU AR R R 140
FAERRARPI R T HX Cu®' f He' B su 5440 0 M 8.

1 SERMB5r

L1 &

RZ_ERFE(PEG,M,=5000) %K MEAH . 2B KEHGO R ZEFR.FE.C
Bt . — SN & b 5B B BRER SN 35 4 B i, A 25 4R Ak 25 R A PR R I 3R
1.2 H&HiNig

1 3 % AR B 3 A (Varian Mercury 400 MHz) %t PEGSFI B 45 # #E47 F1E 5 F) F 8 4b-1T L 4kk
BE1t (Shimadzu UV-vis 3600) il il PEGSF1 7K % ¥ X i A H i & J& B F )5 i R W3R B2 5 A 3% 6 6 i (X

® YR HH:2018-03-20
ZE&WE -EFX AKX EELMA (51503094) ; INR AR FERA TR B J1I6LA0L) s B IR K 2 K 2 AR 3 4681
FFEATHE (26312161927,26312161931) % B
BWAEE 2208, 8, 00E,. L, BIEER . R HH 88 2 F# 8, E-mail : liguang@leu, edu. cn,
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(Hitachi F-7000) #iil PEGSF1 K XM A RSB E F RN EE HRE ; AF pH EHH LB E
HBMB WS EAPBEBFEE, H pH it (Mettler-Toledo FE20) I1X 31 8% & BTt i Wk 19 pH 1A.
1.3 Haik&
1.3.1 sz PEG #94 K. iR E/L PEG B XBIE RN T EA RN . B & PR /KAHEK 10.0 g
PEG5000 L B¥E T 25 mL PR =ZEFEFMA 2.0 ¢ T ZRRHEF.24. 5 mg 4" F & XM, BHERK
P20 h 5 , BHAZEREABEYIEE. BBEEKRE B EN TR P IR, TR BBRRERELBF I
Y, BT RRA RS TRATER TR 24 h, B30 BB REEK=.
1.3.2 HAEBBOSR. FOLEB B XMBERN T ES RS H 3.006 g RAERBET 25 mL HEE
L EBHEM 12 mL KA BHE MR ERK R 6 h. RMBEWHEZZR, AW AR MBI ESE 200 mL KK
PR NS JE , RS BE BE 90 min, & (3R, B B 30 min J5HHE, AR /K b bIE D 0N L6,
ARG 30 mL ALK BREEKIEHFBRAES TRATERTE 24 h, BRI REHAREF =Y.
1.3.3 PEGSFl 894 m&. & PR KA 1.0 g wiREAL PEG5000 B F 15 mL TR =& F kP,
A 3 mL &M, BIFRRE 12 h FESBERBEREBAMSKH_ELFT RS MA 6 mL FHH
LIEVEE SR B AL PEG LB K EH 0.038 9 g RAALH N 5 mL THRIY 25 B 1K 218 7 0 2] Bt
4k PEG ZEWEW T ERBEHE 12 h FiE B IR ERERHMBEH 0. 1358 g SOE KRB 5 mL TR
WZEBB P, FIEDEEE 36 h i BRI E S EZBP IR, Mg B RAESE TRATEZR TR
24 h, RAB[ I E AR AR E 4= PEGSFL
1.4 PEGSFI & Cu®*" f1 Hg®" iy Hi BR (9 B0 52

R4 58 SR B S B 500 nm Ak 58 A1 IR ISR BE Bl Cu®" ¥R BE AR AL 3088 Fn ok bl B L e P 526 nm bR
JER STIRBERE He™ ¥k BEAR LB , PEGSF1 % Cu®" #1 Hg™ WM i PR L # B L =30s/K it BHE .0 HK
N4 )8 B F i PEGSF] K ¥R 25 SR MOR E 55000 & 9158 B AR HEIR 22, K i 28 SR W58 B2 5 3% 0% & it
SREERE Cu™ 1 He' T IR R R R HLE.
1.5 Wik gkl &

# PEGSFI(50 m@) % FHEE(10 mL) B EEMRAEBBE T ERE S min FRE, ZRET,BAK
TR LK.

2 &HiR5ihe

2.1 fARERI

PEGSF] & BB & WE 1, IR EMRZ _BERF B RIER, 5 ARE XM ke kLR
Bt Bk F1im 3R 24k PEG, 4R J5 iR 8 21k PEG KR 5 — & WA i &AL 40 5B 15 B 57 5 /LR s T eE 1L 19
PEG, B/J5 556 R Btk & 4 i iR Nz, 45 2] 7= ¥ PEGSFL. PEGSFI i)' H NMR 3 Bl 0 & 2 B, 3. 65
ppm &b K)I&K PEG 4% | i T FF 2 5% F 04,6, 69 ppm. 6. 72 ppm.7. 13 ppm.7. 53 ppm.7. 99ppm, 8. 07
ppm L4351 %F B PEGSFI Hr 3% R AT A 9 &0 428 30 LY G 7 0% , B iGiiE B PEGSFI 8 8. 2h & B i k. 53%
KB EY /N T, PEGSF] BF RIFR KB #.

0 0
o ol SOCIL,CHCIs,reflux 12h o N S
> ="
-~ o 3 KSCN,MeCN,RT,12h - "o D ¥
0 ) 0

0 e
Fluorescein hydrazide N—N NJ‘\/\"’L \/N}\O
- o o o 113
MeCN,RT,36h O O
HO 0 OH

PEGSFI

B 1 PEGSFL i) & 0% B2k
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HO' () OH
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fl/ppm
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B 2 PEGSFI iy' H NMR %[

2.2 PEGSFI X &RE T MiEHEEN R

7 PEGSF! B7K ¥ (10 pND A, B 5B 50 40 F) LR ORI BF 58 T PEGSFL K B BOG A 45 A B 3 AR
F4BE T (AP \Ba®" \Co*" \Cdt .CPt \Hg*" \K" .Mn*" \Na®" \Ni*" ,Cu** \Fe*" \Pb*" #l Zn*" ) B HL 8 3%
B TROCRMTAMFEAIRRE KRR B S, B 1L PEGSFLKBRE T 6, 7 B R A 505 KR IL
W NI 3 BT TERIA 2 HE K Cu’' J5,7E 500 nm Ak H 38— B U 00, 5 EL PR TR B # ph B R S
arfe FEMA 2 Y8R He'' J5, 7€ 455 nm A1 490 nm H IUH 3R IR g, 3t BB B h TR b E A,
RTINA 2 HE R H SR B T B BUA WL B B G2 R g AR (b, 58 2 A P IR R Y BEE 45 4
R, Cu™ BB 5 I R4 &9 - 3 ST IR I BERR 25 M08 A R R 5070, i T He™ ISR mE s A 4
He’" 5 PEGSFL 4857 R HeS B IF, #E T S8R R A BERE A FF 310 R RATOLRMEY R T 5
Cu*" #1 He*' RAE TR GEMERIFHEH A T PEGSFI X Cu®" #l He' " RIFHI B R4

(& 0.20
ng Cu?
0.15
o
<
5 0.104
=)
g
2
<
0.054
blank and other metal ions
0.00
T T T
400 450 500 550 600
Wavelength/nm
2 | Mo | NiZt Ca® | Fe* P
o4

B3 () PEGSFl AB#(10 M MAFFLBRT
i 9 71 7T VLU e 3% 5 (b) PEGSFL i # (10 uM) i
AT &R BT B

(a)
ng+
1 500 A
2
g
E 1 000 4
<
<
=1
<
<
£
e 500 A
=
blank and other metal ions
. l
T T T T T T
480 500 520 540 560 580 600 620
(b) Wavelength/nm

Bl 4 (2) PEGSFl k% # (10 oM, BB ¥4 472 nm)p
IO [ & R B T W9 FE L 5 (b) HE 365 nm KIMKTT
PEGSF1 K ## (10 M) s AT [l < 8 3 7 09 1 A
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B 4(a)>d PEGSFI KW LA B MARF & B E F RGN, £ 472 nm BRI T, 418 PEGSF1 K
BREARNERE, #—F A TREEGEY U ARKNBABRERNE. HINA 2 HE/ He' 5, 7
526 nm AR IR KL R GT%, UL T He BRI RERMEYHNBKSH IR A 2 B8/ AP,
Ba?" \Co*" .Cd* " .Cr*t ,Cu*" \Fe*" . K" .Mn*" Na" \Ni*" \Pb*" Il Zn*" B TR RA LW B K%
H R . anE 4(b) PR, 7E 365 nm FYESMNT T, AT LEBIMA He'" J5 PEGSFI BB TR AT N R =
EERL, M MEEE FHRASRBRNFZOLE @A, %K H PEGSFI Xt He™ A RIF M vk, 7T 2
TER TR HA AR B S il Hg™" .

AT Hb-1T LR WO R e S B ST T N Cu® B PEGSF] /K ¥ 1K B 48 S0 W W58 BE B AR k.
WE 5 B, BEE Co®" ¥R BERIBE N, 72 500 nm Ab RY W 15 U4 558 FBE 28 7 348 58 , 7K 325 Y 194 B0 €5 0, 2 ¥ Eh O £ 2
ke fe, X ULE T PEGSF] o 88 Py BE B2 7 FF3F. MMMy 1 & Cu®' J5,500 nm &b IR KGR BE R
BN, %9 PEGSFI WIBAB E L5 2FF 3, PEGSFI 5 Cu™ BR 1: 1 5 A8, B 4 HEMNSERE
SeAF AL BB i —HEH] PEGSFL 5 Cu* ™ 2 1: 14 4. PEGSFI X Cu*" IR H R R 1.52X107" M, X
BERTHHR PAARAENKAKF Co™ WREERHEIRE.

2 000+

1500

1 000

Absorbance
Fluorescence Intensity

500

1 T 1 T T 1
480 500 520 540 560 580 600 620
Wavelength/nm Wavelength/nm

Bl 5 PEGSFlK#E# (10 pM)MMAT RIS &M Cu*" B 6 PEGSFl K## (10 M) MAFF LS E

B iy 3 5 W LR Ok 1 He™" It M98 36 Y 1%
AT #— 85 PEGSFL Xt He®' B34, RATHEAT THROCHEELR. W 6 fin, fEE He'' %

BERBE N, 7E 526 nm b PROE R H198 FE B W IR, KB BN FOLR E R B IR, Yl 1 4& He™'
J& ,526 nm AbIF G RS IR AR, RAFOSCRTEY IR A B C 2T 30, B 5 46 B 15 ER
B SRAS L E A HTIE B PEGSFL 5 He* 45 &tk 12 1. PEGSFI %t He?™ i PRk 2. 03X1077 M.
2.3 PEGSFl M3 FIREM%E

HTFRRAFE RIS TUERNEBE P M THRERANCFERBEFLFN —IEE
otz Bk, #— B85 T PEGSF] il Cu®" 5% He™" BY BB TR AR, 1B 7() Fran , B Co™ #1 Cr*™ 4t
A K4 BB F# PEGSFL KB EIMA Cu*™" J5 , AKIE K TE 500 nm 4b Y 58 1% W58 FE 3598 K I8 B
R, R BN Co i RIFMH TSR IEAB 7WOFRAUEHN EMARMEBETH
PEGSFl KB B MA He™ J5, B A Cu™ M/KIEITE 526 nm 4k 3% K58 B 48 & R /Nh, Hofth i % W 72
526 nm AbRYZEIGL5R FE K IE BEHE N, BEBA PEGSFI R il He® ' iy RA REF P T
2.4 pHMPWBIE

FER—HEREAR R IRE M ER TN pH BB N RA RN %E&EM. 7 pH E 1-13 JEE W, pH
%+ PEGSF1 #1 PEGSF] #%##&#] Cu®*" .Hg* 5 LA 8. 7E 1-13 ¥ pH (B 5 Py, PEGSFI /K B 7£
500 nm 4b i 584K CGR BEF 526 nm A I3 R 5T 5R BEER A B B AR 4k , BB PEGSF 7220 16 58 1 pH
EHEE AR EMW. 7 pH {H 6-13 T8 E A, PEGSFI-Cu*" 7E 500 nm B 1% W58 BE ¥ 8 & (B 8 (a)).
PEGSFI KW A He™" J5,526 nm 23R SR FE7E pH E R 4-11 WTEE A HLERSR (B 8(b). B
M, PEGSFI1 A28 BE 9 pH R 6 P MK SR B8 9 Cu®F 0 Heg™™ .
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(@) b) - +other metal ions
- +other metal ions+Hg?*

- +other metal ions
- +other metal ions+Cu?*

Asoo
=
-
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®
\

Bl 7 (2)PEGSFlK## (10 uMFE 2 BRAFERBETHFETMA 2 58 Co’ JFE 500 nm AL KM W3R BB L EERE,
(b)PEGSF1 k## (10 oMYFE 2 YRAFI&RETHETMA 2 4 He™ FHE 526 nm & MFOERBEE L HRE

(a) 0.20 (b)

—e— PEGSFI+Cu®
3000-{ —e PEGSFI+Hg*
| n— PEGSFI ./\ | —m—PEGSFI _—*
° [
o.15. / 2500 /
\o\./O /
] 2000 - / .
= 0.104 h £ 1500 -
53 L] < /.
- | [} 1 o
1000 - ./ °
0.05- 1 / \,
500 e
| ] §
— 0 a—s—8 m —m —E—E 5 —NE—NE—E—E—N~
.00 s g—§ W g g n—n—" "
0.0 = T C ! |. T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

pH pH

B 8 (2)PEGSFlK## (10 uM)MA Cu** §if 5 #EA Fl pH {5 F 500 nm &b i § 50 W8 e 3 B ; (b) PEGSF1 k7
(10 pM)YMA He** 8 RAER T pH 4 T 526 nm &b i 36 6 3 B

2.5 R gt m A

BRI B BRI 1% IR A% X B DL AR I — R (] SR 3 O . RATTE K 8 I K &t B PEGS-
FIFEBRBRABRE THERATEZH &S TRIREK, 57 TH Co™ f1 He K@ Rl Hae. il 9
(@DF», ERKLBNMARESBEE 7R, TURERHA Cu HiXKERE,.HE He" WRAKEHA,
HAR KR A BB AL, £ 365 nm BEIMTHRHET, RARA He' WIAKARREREBRL,
WEEMESREE FRHRKH TR 9(b)). XML REW, kA PEGSFI WK H T EIKIFEF
Cu*™ 1 He™" B HE & M ).

3 ik

DB R MY AR BT R K E R S BRI & T —F RO R T ae b Mk i
REWEVCRA L 2 12 B 4% PEGSFL 7 41K % Y&+ » PEGSFL 1 24 b 4k 2 A2 8% 7 SE B3 Cu® " A
He' " WM W, (A T e R T MU I He'' . BFZ33R W1 PEGSFL 3 Cu®' #1 He™" G R
B BERAH T ERER pH EEE A YE RFHE 0 e, A PEGSFI il i il A 48 7T 18 i B
BRI BB WAIFEF I Cu®' M He®' . RSOV AUK TP R NS0 S M e R E TRIOLR
HAL AR ] F R T —FR TR BE.
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Solving Reverse Logistic Problem in Prefabricate System by a
Discrete Artificial Bee Colony Algorithm
LI Jun-qing
(School of Computer Science, Liaocheng University, Liaocheng 252059 , China)

Abstract In this paper, we propose a hybrid discrete artificial bee colony (HDABC) algorithm for
solving the location allocation problem in reverse logistic network system in a typical distributed prefab-
ricated system. In the hybrid algorithm, a two level vector based integral encoding method is proposed.
Eight neighborhood structures considering the problem structure and the ABC algorithm features are de-
signed. Then, the proposed algorithm is tested on two realistic instances. The performance comparisons
with other efficient algorithms are provided. It is concluded that the proposed algorithm holds efficient
performance for the problem considered, in terms of searching quality, robustness and convergence ability.

Key words Prefabricate system; reverse logistic; distributed scheduling; artificial bee colony algorithm
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[17] He Z,FuJ,Cheng B,et al. Cu; (OH);COj clusters: novel noble-metal-free cocatalysts for efficient photocatalytic hydrogen production
from water splitting[J]. Applied Catalysis B Environmental,2016,205;104-111.

Preparation of Cu, (OH),CO;-Zn, ;Cd, ;S Photocatalysts and Their Performances

of Photocatalytic Hydrogen Production from Water Splitting
SHAO Zhu-wang PU Xi-peng ZHANG Da-feng ZENG Tian-tian HE Yin-na YANG Ya-nan
(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China)

Abstract To improve photocatalytic hydrogen production activity of Zn, ;s Cdy 5 S, Cu, (OH), CO;-
Zn, 5Cdy 5 S photocatalysts was in-situ synthesized via a precipitation method. The structure, morpholo-
gy, optical absorption properties and properties of photocatalytic hydrogen production were characterized
by XRD, SEM, DRS and GC. The influence of the Cu, (OH);CQO; content on photocatalytic performance
was studied and its mechanism as cocatalyst was discussed. The results showed that Cu*' in Cu, (OH),
CO; could be reduced to Cu' /Cu® by obtained e~ from Zn, s Cd, sS, thus accelerating the hydrogen pro-
duction rate of Zny s Cdy 5S. The sample with the molar ratio of Cu, (OH),CQO;/Zn, 5Cdy.5S of 0. 25% has
the highest photocatalytic performance.

Key words Cu, (OH),CO; ;cocatalysts; photocatalytic water splitting ; mechanism
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A Dual Chemosensor for Detecting Cu?’" and Hg?" based on

Fluorescein Functionalized Water-soluble Polymer
BAI Li-ping QIN Xiu-zhi LI Xiu ZHOU Na TAO Fa-rong LI Guang
(School of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, China )

Abstract A novel fluorescein functionalized polyethylene glycol PEGSFI was synthesized by the
polymer-modification strategy. The detection properties of PEGSFI for metal ions in pure aqueous solu-
tion were characterized using UV-vis absorption spectra and Fluorescent spectra. As a colorimetric chem-
osensor , PEGSF] could selective detect Cu?t and Hg?t ,and PEGSF] also showed remarkable selectivity
towards Hg?" as a fluorescent chemosensor. The high selectivity of PEGSFI to Cu?" and Hg?" was not
influenced by other competitive metal ions. Furthermore, test papers were fabricated facilely using
PEGSF! for convenient and qualitative detection of Cu?t and Hg?".

Key words Cu®' ; Hg?" ; water-soluble polymer;fluorescein;test paper



