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Abstract: By introducing ultrasonic in the ultrafiltration process, a pilot ultrasonic-enhanced
ultrafiltration system was developed and was used to concentrate pumpkin polysaccharides.
The effects of ultrasonic frequency and power as well as operation temperature and pressure
on the ultrafiltration properties were then investigated. The results indicate that: (1)ultra-
sonic effectively overcomes the membrane fouling and improves the permeation flux and re-
jection, after an ultrafiltration for 120 min, the permeation flux decreases by less than 11%,
while that without ultrasonic enhancement by 30%; (2)the average membrane flux and re-
jection both increase with ultrasonic power; (3)low-frequency ultrasonic is superior to the
high-frequency one in terms of enhancing the ultrafiltration; (4)the ultrafiltration of PP can
be enhanced more greatly at low pressure and high temperature.
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0 Introduction

Pumpkin, a kind of widely-planted crop in China, possesses many biological functions. It is gener-
ally used as a vegetable or dried as crude food material. Due to its insufficient processing, the economic
benefit of pumpkin is relatively low. It is necessary to find a way to the effective utilization of pumpkin
and to the improvement of its additional value.

Pumpkin polysaccharide (PP) is an important functional active component in pumpkin. It has been
widely used in the fields of medicine and health care due to its good hypoglycemic effect and strong im-
munity-improving and blood lipid-reducing ability “*. As the traditional production method of PP,
namely the water extracting-alcohol precipitating method, is of high energy consumption and cost as
well as low efficiency, in recent years, some researchers adopted ultrafiltration method to separate and
purify PP"'. However, serious concentration polarization and membrane fouling may occur during the
ultrafiltration because PP is of high relative molecular mass and PP solution is of high viscosity. In order
to solve this problem, some methods are proposed to enhance the ultrafiltration process, such as the en-
hancement with physical fields. And, due to its wide adaptability and safety, more and more attention is
paid to ultrasonic enhancement.

As for the ultrasonic enhancement of ultrafiltration, some works had been reported. Kobayashi et
al"" adopted ultrasonic with 28 kHz and 8~33 W to enhance the ultrafiltration of peptone and found out
that ultrasonic can effectively overcome the membrane fouling and enhance the ultrafiltration. Similar

results had been obtained from the ultrafiltration of peptone by Chai et al "' at various ultrasonic fre-
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quency and power. Moreover, in Muthukumaran's research on the ultrafiltration of leucosin™®', the
membrane flux was found to increase by 1. 2~1. 7 times. All these results indicate that ultrasonic is ef-
fective in enhancing the ultrafiltration of biological macromolecules. In order to promote the industriali-
zation of PP and the application of ultrasonic enhancement technology, this paper introduces ultrasonic
field in the ultrafiltration process, and develops a pilot ultrasonic-enhanced ultrafiltration system to con-
centrate pumpkin polysaccharides. By analyzing the effects of ultrasonic parameters and operation pa-

rameters on the ultrafiltration properties, the mechanism of ultrasonic enhancement is investigated.
1 Materials and Methods

1.1 Main materials and equipment

The main materials and equipment used in the investigation are as follows:

Crude PP:purchased from Tai'an Zhonghui Plant Biochemical Co. , Ltd.. Polysulphone (PS) mem-
brane: with a molecular cut-off of 30 000, purchased form Shanghai Filter Co. , Ltd.. 3,5-dinitrosalicyl-
ic acid: analytical reagent, purchased from Shanghai Richjoint Chemicals Co. , Ltd.. Phenol: analytical
reagent, purchased from Guangdong Shantou Guanghua Chemicals Co. ., Ltd.. Other chemical are all
analytical reagents. PCS-type UV-2102 UV-Vis spectrophotometer: produced by UNICO (Shanghai)

Instruments Co. , Ltd.. Pilot ultrasonic-enhanced ultrafiltration system: self-developed.
1.2 Experimental methods

1.2.1 Ultrafiltration method

The self-developed ultrafiltration system was used to perform experiments. In the ultrafiltration,
10 L of crude PP solution was fed in the system, and the ultrasonic generator was simultaneously opened
to form an ultrasonic field in the membrane chamber. The ultrafiltration properties were measured with
membrane flux and rejection at various pressure, temperature, ultrasonic frequency and power.
1.2.2 Calculation of membrane flux

Membrane flux is calculated as follows:

_Q
J=5% (D

Where J is the membrane flux(L e m 2 « h™!'), Q is the volume of permeate(L), ¢ is the ultrafiltration

time(h) and A is the effective membrane area(m?®).
1.2.3 Calculation of membrane rejection
Membrane rejection is an important index representing the rejection performance of membrane. It is
calculated according to Equation (2) ;
R.,=(1—C,/C,)X100% (2
Where R, is the membrane rejection(%), C, is the mass concentration of the crude solution(mg/mlL)

and C, is the mass concentration of the permeate(mg/mL).
2 Pilot Ultrasonic-Enhanced Ultrafiltration System

2.1 System procedure

The self-developed pilot ultrasound-enhanced ultrafiltration system is a kind of automatic electrome-
chanical equipment with a crude filtration loop, two ultrafiltration loops, a cleaning loop and a heat-ex-
change loop. The control module of the system provides a human-machine interface, and is of the func-
tions of dynamic simulation and on-line display. An industrial computer is used as the host computer and
SIEMENS S7-200 PLC is used as the slave computer to implement a layered automatic control. The
process parameters such as temperature and pressure can be detected on line by the sensors distributed in
the loops and the control signals can be fed back in real time. Thus, the automation degree and ultrafil-
tration efficiency of the system are both greatly improved.

Fig. 1 illustrates the flow chart of the ultrafiltration system. Fig. 2 is the photograph of the system.
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2.2 Ultrafiltration membrane module with ultrasonic enhancement

Membrane module is the most important component of an ultrafiltration system. In the developed
system, nine ultrasonic resonators are uniformly distributed on the upper metal panel of the plate mem-
brane module. Thus, ultrasonic can directly affect the liquid in the chamber. Fig. 3 shows the overhead

view of the membrane module with ultrasonic resonators.
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The main parameters of the ultrasonic generator are as follows: input voltage, 220 V; working cur-
rent, 0.4~0.9 A; output frequency, 28 and 40 kHz; working temperature, 0~50 ‘C; relative working
humidity, less than 80%. Both the output frequency and the duty cycle of the generator can be automat-

ically or manually adjusted.
3 Results and Discussions

3.1 Effect of ultrasonic power on ultrafiltration properties

Fig. 4 shows the variation of membrane flux with ultrafiltration time at different ultrasonic powers.
The experiments were performed for 1. 2% crude PP solution with a flowrate of 500 L/h at 0. 45 MPa
and 45 °C. It can be seen from Fig. 4 that, during the ultrafiltration with or without ultrasonic enhance-
ment, the membrane fluxes all decrease with time; and that, with ultrasonic enhancement, the decrease
amplitude of flux in the whole ultrafiltration process obviously reduces. After the ultrafiltration for 120
min, the flux decreases by about 30% without enhancement but only by less than 11% with enhance-
ment.

Concentration polarization and membrane fouling are two problems that affect the ultrafiltration
property. With the prolonging of ultrafiltration time, the concentration polarization becomes more and

more serious, many PP macromolecules deposit on the membrane surface to form a gel layer ™), which
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results in the decrease of flux. As a kind of mechanical wave, ultrasonic is of high energy. When it
propagates in liquid, ultrasonic cavitation may occur, bubbles with large amount form. The bubbles ex-
perience a process from formation to expansion and further to rupture. The rupture of bubbles causes in-
tensive agitation to the liquid ®?, which smoothens the PP gel layer and cleans the membrane holes.

Thicker the gel layer is, more obvious of the loosening effect of ultrasonic. Thus, the ultrasonic en-
hancement effect becomes stronger with the ultrafiltration time.

3.2 Effect of ultrasonic frequency on ultrafiltration properties

The ultrasonic enhancement of ultrafiltration relays on not only the ultrasonic power but also the

frequency “7. Figs. 5 and 6 show the variations of average membrane {lux and rejection with ultrasonic

power at different frequencies. The experiments were performed for 1. 2% crude PP solution with a
flowrate of 500 L/h at 0. 45 MPa and 45 ‘C for 120 min. As illustrated in Figs. 5 and 6, both the average
membrane flux and the rejection increase with ultrasonic power, especially at a low ultrasonic frequency

(28 kHz). It thus comes to the conclusion that the ultrasonic with low frequency is more effective in en-
hancing the ultrafiltration.
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Ultrasonic cavitation is highly related to the frequency. At high ultrasonic frequency, the cavitation
threshold increases, so that higher ultrasonic power is needed to form cavitation bubbles. In other
word, at a constant ultrasonic power, bubbles are easier to form at low ultrasonic frequency'™’. So, the
enhancement of ultrafiltration with 28 kHz ultrasonic is more obvious.
It is also found that the average membrane flux at 0. 75 W/cm’ greatly increases while the rejection

of PP suddenly decreases (see Figs. 5 and 6). This may probably due to the damage of PS membrane
caused by ultrasonic vibration.

3.3 Effect of temperature and pressure on ultrasonic properties

In order to reveal the effects of temperature and pressure on the ultrasonic enhancement, some ex-
periments were performed for 1. 2% PP solution with a flowrate of 500 L/h at 0.45 MPa and 45 °C for

120 min, in which 28 kHz ultrasonic with a power of 0. 63 W/cm® was adopted. The results are shown
in Figs. 7 and 8.
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As shown in Fig. 7, the average membrane flux of PP approximately linearly increases with temper-
ature, and the increase amplitude becomes higher at high temperature, which means that temperature is
of a positive effect on the ultrafiltration and that high temperature is more helpful to the ultrasonic en-
hancement. From Fig. 7, it is also found that low-frequency ultrasonic is more helpful to the enhance-
ment, which accords well with the conclusion drawn from Fig. 5.

Fig. 8 reveals the relationship between average membrane flux and ultrafiltration pressure. Similar
to the phenomenon without ultrasonic enhancement, the average membrane flux with ultrasonic en-
hancement first increases with the pressure and then becomes approximately constant at 0. 45 MPa. Mo-
reover, it is found that, the increase amplitude of average membrane flux (as compared with that with-
out ultrasonic enhancement) at low pressure is higher than that at high pressure, which means low pres-

sure is more suitable for the ultrasonic enhancement.

4 Conclusions

In order to overcome the concentration polarization and membrane fouling during ultrafiltration, ul-
trasonic was introduced and a pilot ultrasonic-enhanced ultrafiltration system was developed, which was
then successfully applied to the concentration of PP. From the experimental results, it can be found
that:

(1) Ultrasonic effectively overcome the concentration polarization and membrane fouling and im-
proves the membrane flux, especially at high ultrasonic power.

(2)Low-frequency ultrasonic is superior to the high-frequency one in terms of enhancing the ultrafil-
tration.

(3) Temperature is of a positive effect on the ultrafiltration and high temperature is more helpful to
the ultrasonic enhancement of PP ultrafiltration.

(4)Low pressure is more suitable for the ultrasonic enhancement of PP ultrafiltration.

The application of ultrasonic enhancement technology to ultrafiltration has attracted more and more
attention. Further researches may emphasize the enhancement mechanism and the coupling of ultrasonic

parameters with operation conditions.
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Abstract: “Fresh” iron([ll ) and “aged” iron([ll) were used to simulate the existence of iron
(I in pulp bleaching process. Particle size and distribution, phase composition, morpholo-
gy, and structure of the particles precipitated from “fresh” iron(Ill) and “aged” iron (Il)
were examined. Particle size of “fresh” iron([l[) was nanoscale, 210 nm to 250 nm,and just
a small increase with the increase in pH. And density and volume distribution of “fresh” iron
(Ill) presented a bimodal distribution. The particle size of “fresh” iron(ll ) with water bath
at 70 ‘C for 1 hour was larger than 250 nm, and reached 1 620 nm at pH 13. Particle size of
“aged” iron([ll) was largest, about 10 um. The results of IR, XRD and SEM-EDS revealed
the hydroxide and oxides formed in iron([ll ) hydrolysis and aging process. “Fresh” iron(Ill)
in hydrolytic process didn't crystallize, and macroscopic molecular formula could be taken as
Fey 1017, (OH) 55 4. Crystal Hematite was formed in “aged” iron([ll ) and macroscopic mo-
lecular formula could be taken as Fes, ;O35 s (OH) 5.

Key words: “fresh” iron([l[); “aged” iron(Ill); particle size; volume distribution;IR; XRDj;
SEM-EDS
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0 Introduction

The presence of iron-containing colloids and particles in water is widely understood in many indus-
try processes. In process water of pulping systems, iron([l[) is derived mainly from the wood used as
raw material, refining, corrosion of process equipment, partly from recycle water, fresh water, and
pulping and bleaching chemicals. Iron(Ill) may be aging under pulping environment'"', and present as

]

finely dispersed colloidal particles of hydrated oxides or hydroxide ). In fact, there are hardly any dis-

sociative transition metal particles smaller than 0. 45 pm "), which implys hardly any free “fresh” iron
(3) ions were left. In bleaching process, iron([ll) are present in different states, such as “nonequilibri-
um” suspended particles, oligomer dynamic equilibrium with carboxylic groups of fibre by means of ion
exchange, and oligomer chelated with residual lignin by forming coordinate bond with phenolic groups
L-5) - Hydrolysis of iron(Il) plays an important role in the cellulose fiber adsorption and hydrogen per-
oxide catalytic decomposition, e. g. primary nucleation particles from hydrolysis of iron([ll) is adsorbed
on fibers by ion exchange, while larger suspended particle from hydrolysis of iron([ll) is just trapped

within the fiber lumens. In addition, amorphous hydrolysis products of iron(Il[ ) are more activate to
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cantalytic decomposition of hydrogen peroxide. As a results, understanding the properties of iron([ll)
colloids formed in pulping process may lead to better enrichment control and removement, as well as a
reduction of invalid decomposition of hydrogen peroxide.

In pulping process, iron([l[) gives rise to two hazards. First, iron([l[) can adsorb or aggradate on
fiber, and lead to brightness reversion. Second, iron([l[ ) accumulated in bleaching process can induce
invalid decomposition of oxygen-based bleach, whether they are free or adsorbed on fiber. In fact,
“fresh” iron([ll) and “aged” iron(Ill) induce different influence on catalytic decomposition of hydrogen
peroxide and adsorption on fiber in pulping process. In order to understand influence of iron([ll ), cer-
tain physical properties of “fresh” iron([ll) and “aged” iron([ll ) have modern significance, such as parti-
cle size distribution of “fresh” iron(Ill) and “aged” iron(Ill) particles with various pH, and transforma-
tion between hydroxide and hydrated oxides of iron([ll ). The basic information for process flow is lac-
king in the literature, most likely due to the technical challenges in the measurement of these parameters
for submicrometer colloids.

The formation of iron colloids is a complex issue in process flow, involving hydrolysis of the ele-
mental iron through a series of steps to form primary nucleation particles (PNPs) and oxidation of PNPs
with dissolved oxygen. The PNPs may dissolve, grow into some unstable colloids quickly, flocculate,
and form some larger particles, “aged” iron (1), with parts of — OH substituted by — O — bonds'.
PNPs originate from “fresh” iron([l[) are typically in the submicrometer size range and require sophisti-
cated analytical techniques for characterization, while oxide and flocculate, “aged” iron(Ill), is much
larger, visible to the unaided eye. The PNPs of “fresh” iron(Ill) colloids can studied well with Photon
Cross Correlation Spectroscopy(PCCS) and Photon Correlation Spectroscopy. (PCS) technique'™.

In order to control iron accumulation in process flow and reduce invalid decomposition of hydrogen
peroxide, this work is to characterize iron ([l ) hydrolysis particles , the particle size distribution of
“fresh” iron(Ill) and “aged” iron(Ill) versus pH by Photon Cross Correlation Spectroscopy (PCCS) or
Laser Light Diffraction technique(LLLLD) , and the structure of the particles formed from “fresh” iron(Ill)
and “aged” iron([l[) by Infra-red spectrum(IR), Scanning Electron Microscope-Energy Dispersive spec-
trum(SEM-EDS) , and X-ray Diffraction(XRD).

1 Experimental

1.1 Chemical and materials

The chemicals used were of analytical reagent without purified. Ammonium ferric sulfate were sup-
plied by Guangzhou Dongjiang Chemical Corporation Company (China). The water used was Milli-Q de-
ionized water (18.2 MQ * cm), and standard solutions of NaOH were prepared used for adjusting pH.

Stock standard solution of “fresh” iron ([l ) solution was prepared by dissolving the appropriate
Ammonium Ferric Sulfate in Milli-Q deionized water. “Aged” iron([ll) solution was prepared by dissol-

ving the appropriate Ammonium Ferric Sulfate in Milli-Q deionized water at pH 6.5 and boiling for 3 h
[8]

1.2 Methods

The amount of “fresh” solution was determined by Flame Atomic Absorption Spectroscopy(AAS)
with WEX-1C Absorption Spectrograph. The particle size distribution with 20 ppm “fresh” iron was
measured by Photon Cross Correlation Spectroscopy(PCCS) with Malvern ZEN3600 laser particle nano-

size & potential analyzer, and the particle size distribution of “aged” iron(Ill) solution was measured by
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Laser Light Diffraction technique(LLD) with Mastersizer 2000.

The samples of “fresh” iron([ll ) and “aged” iron([ll ) was concentrated by centrifugation and freeze-
dried. And infrared spectra of the freeze-dried samples were recorded with IR with a SP2000(Pye Uni-
cam Ltd) infrared spectrophotometer in the range 400 to 4 000 cm ™' at room temperature. The samples

of iron(Ill ) were also measured by SEM-EDS and XRD.
2 Results and Discussion

2.1 Determination of particle size and density and volume distribution of “fresh” iron(Ill)

Tab.1 Hydrodynamic diameter of*fresh”iron(I[ ) To verify system performance, the parti-
. Hydrodynamic Hydrodynamic diameter with cle size of 20 ppm “fresh” iron solution was
p . .
diameter /nm water bath,70 C,1 h /nm measured with various pH. The reseults were
3 210 267 contained in Tab. 1. The particle size of
10 z12 272 “fresh” iron(lll ) were similar under pH 11. 7,
1.7 21 273 about 210 nm to 220 nm. Above pH 12, a
12.5 235 507 . . . .
small increase in diameter was measured in-
13 244 1620

creasing with pH. The particle size of “fresh”
iron([ll) with water bath at 70 °C for 1 hour increased by different degrees. Strong flocculation phenom-

ena was generated, and the particle size incresed to 1 620 nm at pH 13.
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Fig. 1 presented the Photon Cross Correlation Spectroscopy density distribution for “fresh” iron. No
high intensity signals were observed beyond 800 nm at pH 3. With alkali solution added, some high in-
tensity signals were observed bwtween 2 000 nm to 7 000 nm above pH 10. Volume distribution of
“fresh” iron(Ill) colloids in correlation with pH were performed as described in Fig. 2. As similar with
density distribution, volume distribution was just between 0 to 800 nm at pH 3. A bimodal distribution
was also shown, one in 0 to 800 nm and the others between 2 000 nm and 8 000 nm when the pH value
was above 10. The results could be explained by coagulation process of iron([ll) PNPs with alkali add-
ed. An individual iron-hydroxide colloid may be described by

xFe’" +yOH SFe, (OH)Y

Colloids may be formed that have different total x and y, and they may be composed of one of sev-
eral ferric hydroxide species known in basic solutions™ . A part of primary nucleation particles grow into
some unstable colloids quickly, flocculate, and form some larger particles. As a result, the hydrody-

namic diameter increased with pH increasing and a bimodal distribution was formed.



el oA A A AU B LR R R D AR R R OT R M R AR R

2.2 Distribution of particle size of “aged” ironCIll)

The particle size of colloidal particles in “aged” iron(Ill) solutions was inert to pH, with volume
weighted mean D~ 10 pm in Fig. 3. Laser Light Diffraction technique (LLD) volume distribution of
“aged” iron(Ill) was uninterrupted with various pH. It indicated that “aged” iron(Ill) had already hy-

drolyzed during aging process, and already formed larger iron([l[) colloidal particles, hydrated oxides/

hydroxides suspension®,
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Fig.3 Hydrodynamic diameter distribution Fig.4 TFTIR spectra of “fresh” iron(I[)

of “aged” iron(Il) colloids and “aged” iron(I[)
2.3 FTIR of “fresh” iron(Ill) and “aged” iron(Ill)

The FTIR spectra of “fresh” iron(Ill ) and “aged” iron([ll) displayed a number of absorption peaks,
indicating a complex nature of the examined iron([ll ) precipitates (Fig. 4). The strong peak at 1 629
cm ',1 401 cm ' was assigned to hydroxyl groups (— OH), or adsorbed water. The peaks at 464
em ',572 cm 'were assigned to Fe— O stretching vibrations, which implied a-Fe, O; was formed ',
The peak at 619 cm ',702 ecm ', 1 114 em ' represented Fe — OH bending vibrations. It is clearly
shown in Fig. 4 that a strong peak at 702 cm ™' was just presented for “fresh” iron(|ll) assigned to Fe—
OH bending vibrations, while a strong peak at 572 cm ™' was just presented Fe— O stretching vibrations
assigned to Fe— O stretching vibrations. Therefore, one can conclude that parts of Fe—OH were substi-

tuted by —O— bonds for “aged” iron(lll) during aging process.
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Fig. 5 XRD of “fresh” iron(I[) Fig. 6 XRD of “aged” iron(Il)

2.4 XRD of “fresh” iron(Ill) and “aged” iron(Ill)

The results of XRD phase analysis of iron([ll ) precipitates were given in Fig. 5 and Fig. 6. Both of
the samples showed rather sharp or little broadened XRD lines. The phases present in the samples were
identified according to the powder diffraction data contained in the PDF cards. XRD powder patterns of
“fresh” iron([ll ) was ascribed to Thenardite, PDF # 37-1465. Hardly any strong line of iron (Il )-con-

taining compounds were present in Fig. 5. It indicated the “fresh” iron(Ill) in hydrolytic process didn't
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crystallize, and only sodium sulfate in solution crystallized. Iron (Il ) was in the form of amorphous
structure in the “fresh” iron(Ill ) precipitates. XRD powder patterns of “aged” iron([l[ ) was Ascribed to
Hematite, PDF # 33-0664, shown in Fig. 6. The result could be explained hydrolysis, aggregate, oxi-

dize and crystallize of iron([ll) in aging process.
2.5 SEM-EDS of “fresh” iron([ll) and “aged” iron(Ill)
The SEM images and EDS spectra for iron([ll ) precipitates surface were shown in Fig. 7 and Fig. 8.

Iron(ll) precipitates were flocculated in the process of concentratation and centrifugation. Precipitates
of “fresh” iron(Ill) were in form of rectangle, and precipitates of “aged” iron(Ill) showed an irregular
surface. Although the size of the iron([ll ) precipitates, “fresh” iron([ll) and “aged” iron([ll ) were simi-

lar, the EDS spectra gave an interesting finding. EDS is a very useful tool for identifying elements on

Fig. 7

SEM images at X 4 000 magnification and

EDX spectra of “fresh” iron(I[)

. the solid surface. As we know, iron ([ll)
% Element atomic percent/% precipitates mainly contained Fe, O, and H
R = element. Fe/O atomic ratio of “fresh” iron([ll)
precipitate was 29.9 ¢ 70. 1, and macroscopic

Fe molecular formula can be taken as Fey; Oy7»

’LJL e (OH);,9. Fe/O atomic ratio of “aged” iron(Ill)
D T 6 810 12 14 16 precipitate was 34. 7 * 65. 3, and macroscopic
keV molecular formula can be taken as Fey; Oy s

(OH)y.5. As indicated by XRD spectra and IR
of “aged” iron (),

formed in “aged” iron(lll), as well as “fresh” i-

crystal Hematite was

ron([l[) hydroxides in amorphous form. Based on these findings, one could conclude that aging process

of “fresh” iron(lll) was an oxidation and a phase inversion process.

. Fe

Fe 3 Conclution
o Element atomic percent/ %
S perd This study revealed the particle size and
distribution with pH, phase composition, mor-
Fe phology, and structure of the particles precipi-

tated of “fresh” iron(Il[) and “aged” ironCIll)

to simulate morphological diversity of iron(Ill)

1T TTT TrTTT
8 10 12 14 16
keV

By spectroscopic

in pulp bleaching process.
techniques involving Photon Cross Correlation
Spectroscopy (PCCS) and Laser Light Diffrac-

tion technique(LLLLD), the particle size and den-

Fig. 8

SEM images at X 4 000 magnification and
EDX spectra of “aged” iron( I[)

sity and volume distribution of “fresh” iron([ll ), water bath at 70 “C for 1 h,and “fresh” iron([ll) were
characterized. Density and volume distribution of “fresh” iron (Il ) presented a bimodal distribution,
while “aged” iron(Ill) didn’t, which indicated that “aged” iron(Ill) had already hydrolyzed during aging
process, and already formed hydrated oxides/hydroxides suspension. The results of IR, XRD and SEM-
EDS revealed that “Fresh” iron(Ill) in hydrolytic process didn't crystallize, and “aged” ironCIll) in hy-

drolytic process crystallized.
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VISIBLE LIGHT RESPONSE TiO. PILLARED MMT
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Abstract: Using tetrabutyl titanate as initial titanium source, methionine as a dopant, a tita-
nium dioxide (TiO,) pillared montmorillonite clay (MMT) photocatalyst coupling-doped
with S and N elements was prepared by two-step method. The photocatalyst was character-
ized by X-ray photoelectron spectroscopy (XPS), diffuse reflectance spectrum (DRS) and
specific surface area determination and pore structure analysis. The photocatalytic efficacy of
the photocatalyst was evaluated by degrading gaseous formaldehyde. Under visible light irra-
diation, the degrading rate of gaseous formaldehyde is nearly 85% in 300 min. We think that
the so much higher degrading rate of gaseous formaldehyde is due to the synergistic effects of
coupling-doping of S and N elements, extensive specific surface area, finer micropore struc-
ture and quantum sized efficacy of the photocatalyst.
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0 Introduction

The issues of indoor air quality have received people’s immense attention on a global scale in today’
s society. Some studies showed that the level of pollutants, especially, volatile organic compounds
(VOCs) in indoor environment was actually higher than in outdoor environment. In addition, people
generally spend more than 80% of their time in indoors, which results in a higher risk from inhalation of
pollutants than outdoors. Hence, indoor air pollution treatment has already attracted widespread atten-
tion.

Photocatalytic degradation (TDP) of VOCs over TiO; semiconductor catalyst has showed to be a
promising and effective method for pollution control. And TiO, has been applied by many researchers to

121 Unlike traditional pollution control method such as

remove a variety of pollutants photochemically
active carbon adsorption that merely transfers pollutant from gaseous phase to solid phase, TDP actually
oxidizes pollutants into CO, and H,O. However, the shortcomings of TiO, such as big band gap (3.2
eV), lower photocatalytic oxidation efficiency and small specific surface area etc. limit its application.
Thus the development of TiO, photocatalyst with high activity and photocatalytic degradation efficiency
under ultraviolet light (UV) and visible light (Vis) irradiation is needed. For this purpose, doping mod-

50 and photocatalyst’s preparation of TiO, pillared layered

ification of TiO, with nonmetallic elements
silicates ™ have been investigated.

In 1955, Barrer™ introduced the four-alkyl amine into the gallery of MMT layers, becoming the
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first man on pillared clay materials. Such pillared materials possesses strong selective absorption, higher
catalytic activity and larger pore diameter, is suitable for heavy oil catalytic cracking. In 1977, Brind-
ley™ prepared alumina dioxide pillared MMT porous materials using polyhydroxy aluminium cations as
an intercalation agent. In 1986, Sterte ['” prepared titanium pillared MMT porous materials via TiCl,
hydrolyzation method. These catalysts pillared with metal or metallic oxide were also very effective on
oil cracking, and overcame the weakness of poor thermal stability the catalyst pillared with organic cat-
ions possessed, thus the study and application on pillared porous materials had entered a new stage.
Although many researchers have done a lot of work on photocatalyst doping modification and pil-
lared porous materials separately, rarely researchers combined with these two research works together
to prepare a porous photocatalyst with extended specific surface and high visible light response photocat-
alytic activity. In this paper, taking tetrabutyl titanate as initial titanium source, methionine as a dop-
ant, we prepared TiO, pillared MMT photocatalyst coupling-doped with S and N elements by acid-cata-

lyzed sol and two-step methods.
1 Experimental

1.1 Materials and instruments

Tetrabutyl titanate (CR grade) and glacial acetic acid (AR grade) ware all obtained from Tianjin
Chemical Reagent Co. L.td. , China and the doping reagent of methionine (BR) was from Fushan Bio-
chemical Reagent Plant, China. The Na-based MMT with cation exchange capacity (CEC) 114 mmol/
100 g was from Zhejiang Linan Montmorillonite Co. , Ltd. , China. XPS of photocatalyst was obtained
on a photoelectron spectrometer (PE Co. , Ltd. , USA, PHI-5400). The diffuse reflectance spectrum
(DRS) of a photocatalyst was measured using an UV-Vis spectrophotometer (Varian Co. , Ltd. , USA,
Varian Carry 500). The specific surface area was determined from the amount of nitrogen adsorption at
77.3 K using BET method (Quantachrome Co. , Ltd. , Japan, NOVA 4200E). The gaseous formalde-
hyde concentration was recorded on a formaldemeter (PPM Technology Ltd. , England, PPM-400). X-
ray pattern (XRD) was obtained on a wide-angle goniometer (D/Max-3c, Rikagu, Japan) with a Cu Ka
(A=0.154 06 nm) source.

1.2 Preparation of TiO, pillared MMT porous materials

7 mL tetrabutyl titanate was added to 20 mL mixed solution of 10 mL glacial acetic acid and 10 mL
distilled water in the mechanical force stirring conditions at room temperature followed by addition of 40
mL distilled water drop by drop. The TiO, sol formed after 3 h continuously stir was added to 50 mL
MMT (adsorbent) aqueous suspension (2wt%) in a flask. The mixed system of TiO, sol and MMT a-
queous suspension was nonstop stirred for 6 h at room temperature followed by aging treatment for 3 h
at room temperature. The grey white slurry formed was centrifuged and washed with distilled water for
several times to remove the excess Ti0O, sol. The wet separation solid was dried under reduced pressure
at temperature 80 °C for 24 h and then was ground into fine powder. Finally, the TiO, pillared MMT
porous materials (TiO,-MMT) were obtained by sintering the fine powder at 400 C for 2 h in open air.

1.3 Preparation of TiO, pillared MMT porous photocatalyst
Equilibrium sorption experiment was carried out by taking TiO,-MMT powder 1. 0 g (adsorbent)
into 95 mL methionine aqueous solution(1. 0 g/100 mL) and rough stirred by an agitator at temperature

30 °C for 6.0 h followed by centrifugal separation and distilled-water-washing to remove excess methio-
nine. The TiO, pillared MMT photocatalyst coupling-doped with S and N(TiO,-MMT-P) was prepared
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via drying the separation solid under reduced pressure at 80 °C for 24 h followed by sintering treatment

at 600 °C for 3.0 h in open air.
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Fig. 1 XPS energy spectrum of Nls Fig.2 XPS energy spectrum of S2p

1.4 Evaluation of photocatalytic activity

Visible light photocatalytic activity of the TiO,-MMT-P photocatalyst was evaluated by measuring
the concentration of gaseous formaldehyde in a photo reactor (0. 6 m X 0. 6 m X 0. 6 m) using the
formaldemeter. A piece of 0.1 mX0. 12 m glass plate coated with the TiO,-MMT-P was inserted into

bracket in the photo reactor. A 100 W tungsten lamp (1>>450 nm) was used as a visible light source.
2 Results and Discussion

2.1 XPS analysis

The XPS energy spectra of TiO,-MMT-P photocatalyst are presented in Fig. 1 and Fig. 2. The Nls
peak of 396.5 eV corresponds to f-N atom '/ that substitutes the O atom in TiO,. The S2p peaks of
169. 40 and 163. 44 eV attribute to S*" and S* respectively, which the S'" replaces the Ti'" while the S*
might substitutes for the O atom in TiO,"". So we conclude that the photocatalyst possesses the unique

characteristic of S cation and N anion coupling-doping.
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Fig.3 XRD pattern of prepared photocatalyst Fig.4 Diffuse reflectance spectra of TiO,-MMT-P
2.2 TiO, crystal type
The XRD pattern of prepared photocatalyst is showed in Fig. 3. All peaks attribute to anatase crys-

tal of TiO, except for several weak crystal plane peaks of SiO,. In another word, there appear no other

peaks like rutile crystal, which demonstrate that the S cation and N anion coupling-doping to TiO, re-
strain or retard the transform of TiO, from anatase to rutile crystal ['?.
2.3 Optical properties

The DRS of the TiO,-MMT-P and p25 photocatalyst are compared in Fig. 4. The TiO,-MMT-P
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photocatalyst obviously shifts red and exhibits strong absorption in the visible light region while the p25
merely features absorption in UV light region, which indicates that the S and/or N are introduced into
TiO, crystal lattices, producing visible light adsorption.
The absorption edge of the photocatalyst could be calculated by the following equation™® .
E/: = 1 239. 8//1 220 | f

s
200 | M

Where E, is the band gap (eV) of the photocatalyst and A

=
a
)
o Al s
(nm) is the wavelength of the onset of the spectrum. The p25 § 180 |- %/A/«A“""A
~
photocatalyst shows an absorption edge at 414 nm correspond- E 160 f
. 5 140 | 2
ing to the band gap of 2. 99 eV (Fig. 4(b)). Yet, the TiO,- —% £
120 | 2%
MMT-P photocatalyst shows two absorption edges at 400 nm % 100 1
(3.10 eV) and 550 nm (2. 25 eV). The first edge is the same S 80 : ‘ ‘ ‘ ‘ ‘
0.0 0.2 0.4 0.6 0.8 1.0

as for the original titania, while the second edge seems to indi- Relative pressure/ (p/py)
cate the formation of a new S2p-based band which is located a-
bove the O2p-based valence band M'*'*. The DRS reveals the

band gap could be greatly narrowed by co-doping of TiO, with N and S elements.

Fig.5 Nitrogen adsorption/desorption

2.4 Nitrogen adsorption/desorption isotherm

The nitrogen adsorption/desorption experiment is usually used to research in a solid porosity. The
large adsorption generally reflects a large porosity. The adsorption/desorption isotherm of TiO,-MMT-
P photocatalyst (sintering temperature 600 °C) are presented in Fig. 5. Using BET and Barrett-Joyner-
Halenda (BJH) methods, the specific surface area, pore structure information and pore distribution etc.
can be derived from the nitrogen adsorption/desorption isotherm, as shown in Tab. 1. It can be seen
from the results in the Tab. 1, that the photocatalyst exhibits extended specific area, micropore area and
pore volume, which is favored for surface adsorption, and is of significantly important for photocatalytic reac-
tion because adsorption of any contamination on catalyst surface is precondition of a photocatalytic reaction.

Tab.1 The BET surface area, pore volume and mean diameter of the prepared photocatalyst

photocatalyst BET surface area/(m?*/g) Micropore area/(cm®/g)  Total pore volume/(cm’/g) Pore diameter/nm
TiO,-MMT-P 268.7 43.2 0.28 7.2

2.5 Photocatalytic activity

To evaluate the photocatalytic activity of prepared photocatalyst,the photocatalytic degradation test
was performed by measuring the concentration of gaseous formaldehyde under visible light irradiation,
in which the initial concentration of gaseous formaldehyde was set at 45 mg/m?®, system temperature 25
°C, relative humidity 30% and dosage of photocatalyst 200 mg. Fig. 6 illustrates the result of degradation
for gaseous formaldehyde. The concentration of gaseous formaldehyde decreased with visible light irra-
diation time prolonging, and decreased to 6. 77 mg/m’ from the initial concentration of 45 mg/m® (de-
grading rate nearly 85%) after visible light irradiation for 300 min. So much higher degrading rate at-
tributed to the synergistic effects of coupling-doping of S and N elements to TiQ; , extensive specific sur-

face area of MMT and quantum sized efficacy between layers of MMT.

3 Conclusions

The visible light response TiO; pillared MMT photocatalyst coupling-doped with S and N was pre-
pared by two-step method. N? and S'" substitute the O* and Ti'" in TiO, respectively, making the
photocatalyst with visible light response activity. The much higher visible light photocatalytic activity of
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the prepared photocatalyst for degrading the gaseous formaldehyde is due to the synergistic effects of
coupling-doping of S and N elements, extensive specific surface area, finer micropore structure and

quantum sized efficacy of the photocatalyst.
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Abstract: Particle swarm optimization(PSO) is a population-based stochastic optimization o-
riginating from artificial life and evolutionary computation. PSO, however, has a feature of
un-stability during its running. and like other evolutionary algorithms, has a tendency to get
stuck in local optimal solutions during the search process. So, two improved particle swarm
optimization are proposed in this paper, which are PSO with an initial population of tent map
solutions and Gaussian mutation based on maximal focus distance(Tent-PSO) and PSO with
an initial population of logistic map solutions and Gaussian mutation based on maximal focus
distance(Logistic-PSO) , respectively. Simulation results on two benchmark functions illus-
trate that the PSO proposed in this paper is feasible and efficient.

Key words: PSO; tent map; logistic map; uniformity; maximal focus distance (maxdist) ;
gaussian mutation; stability
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0 Introduction

01 Tt is un-

Particle swarm optimization(PSQO) is a swarm-based stochastic optimization algorithm
like most of other population-based evolutionary algorithms, however, in that PSO is motivated by the
simulation of social behavior instead of survival of the fittest, and each candidate solution is associated
with a velocity. Due to the convenience of realization and promising optimization ability, PSO has been
paid much attention to by researchers since its advent.

Although PSO converges fast and has very few parameters to be adjusted. Meanwhile, its efficiency
is influenced little by the number of peaks and dimensions of the problems. There are still a couple of
things unresolved. First, both canonical PSO and improved PSO , such as DPSO"!, HPSO" and AEP-
SO™ ,are all unstable. That is, to some extent, the performance of them is stochastic. The reason lies
in the non-uniform distribution of initial particles. Second, PSO, like other global optimization algo-
rithms, tends to get stuck in local optimum, especially in the optimization of complex multi-peak func-
tions. The current paper proposes a new PSO in which tent map and logistic map are employed to pro-
duce particles to improve the initial distribution of population. At the same time, the paper introduces
maximal focus distance(Max Dist) into the PSO to prevent it from premature convergence. Experimen-
tal results under a same condition show that the PSO proposed in this paper outperforms others, espe-
cially the Tent-PSO.
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1 The Canonical PSO

PSO is originally designed by Kennedy and Eberhart'™. It is inspired by natural concepts such as
bird flocking and fish schooling. In PSO system, each candidate solution is called a particle, each parti-
cle moves in the search space with a velocity that is dynamically adjusted according to the corresponding
particle’s experience and the particle’s companions’experience. Mathematically, the particles are manip-
ulated according to the following equations:

vu(t+ 1) =wX v, (1) +c) Xy X[ pu() —xu W]+, Xry X [pu(t) — x4 ()] @)

xu(t+1D) =2, +aX vy, (t+1) (2)

Where ¢, and ¢, are positive constants, called acceleration coefficients. ; and r, are two random
functions in the range [0,1]. w is the inertia weight, it has characteristics that are reminiscent of the
temperature parameter in the Simulated Annealing(SA). A large inertia weight facilitates a global explo-
ration while a small inertia weight facilitates a local exploitation. The i-th particle is represented as X, =
(x5 5 »xp). The best previous position (the position giving the best fitness value) of the i-th parti-
cle is recorded and represented as P, = (p; s piz»***»pin). The index of the best particle among all the par-
ticles in the population is represented by the symbol g. The rate of the position change (velocity) for par-
ticle i is represented as V;= (v, svp »***sv;p) . During the update, the maximum velocity of each dimen-
sion of a particle is restricted t0 v » Whose coordination of every dimension is also restricted to the per-
mission scope. D represents the dimension of the search space.

In equation (1) ,the first part is the previous velocity of the particle. The second is the “cognitive”
part, representing the exploring of its own experience, where ¢, is individual factor. And the third is the
“social” part, representing the shared information and mutual cooperation among the particles, where c,

is societal factor.
2 Tent Map and Logistic Map

2.1 Tent map

The expression of tent map is defined by equation (3),whose variant through Bernoulli shift trans-
formation is shown by equation (4>,
22,0 < xr<<1/2
g(I):{Z(l—x),1/2<I<1 )
20,0 <l x << 1/2

g(l):{zf—1,1/2<x<1 W
Notice that the equation (4) can be compressed into one representation,that is,z,-, =g (x,) = (2x,)
mod 1. Its bifurcation diagram is shown in Fig. 1(a). When tent map iterates on the computer for the
floating-point numbers in the range [0,1],it, actually, shifts the binary digits of the fractional part to
the left un-signedly, which uses the specific performance of computer for calculation completely, in par-
ticular, is fitting for processing the large amount of data. It has been proved that tent map and logistic

map are topologically conjugate and the iterative speed of tent map is faster than that of logistic map.
Tent map, however, is not perfect. The reason is that due to the word length of computer is limit-
ed, the binary digits of the fractional part of floating-point numbers will tend to zeros after a certain
number of left shifting, i. e. , plunge into some fixed points. Such as 4-period (0. 2,0.4, 0.8,0.6) as
well as some unstable period points 0. 25,0. 5,0. 75, which will get stuck at the fixed point 0 after some
steps of iteration. Therefore, in order to avoid plunging into the small periodic cycles, the procedure of

tent map to generate optimization variables is devised as follows:
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Step 1: Generate the initial value x, (x, should be avoided plunging into the small periodic points) ,
and mark it by symbol 2(0).

Step 2: Iterate according to equation (4) and generate variables x(i),i=1,2,+,n.

Step 3: When the maximal iteration number is reached, carry out Step 5; otherwise, when x (i)
plunges into the fixed points or the small periodic cycles, execute Step 4; otherwise, turn to Step 2 di-
rectly.

Step 4: Change the iterative initial value by equation x(i) =z(j+1)==2(j) +e(e is a very small pos-
itive real number) ,and then turn to Step 2.

Step 5: Terminate the program and save the optimization variables produced.

2.2 Logistic map

07 It is defined as follows:

T = f(psx,) =px, (1 —2,) 2, € [0,1]sn=0,1,2,° (5)

Where x,y represents an arbitrary value between [0,1] except for some periodic fixed points (0,

Logistic map is a common nonlinear discrete-time dynamical systems

0.25,0.5,0.75,1) and g, usually, is a constant predetermined. When p increases from zero, the dy-
namic system generated by equation (5) will change from one fixed point to two, and until 2". A large
number of multiple period components locate in the narrower and narrower intervals of x as it increases.
This phenomen-on, obviously, is free from constraint. But gz has a limiting value p, =3.569 945 672,
when g, tends to g, the period will be infinite, i. e. , non-periodic. At that time, the whole system oc-
curs chaotic state. And when 4 is greater than 4, the system is unstable. Hence, the range [, ,4] is
considered as the chaotic region of the whole system. Its bifurcation diagram is shown in Fig. 1(b).

The basic idea of chaos initialization is that, to begin with, generate the same number of chaos vari-
ables corresponding to the designing ones, and then introduce them into the designing variables, mean-
while, transform the ergodic range of chaotic motion into the domain of variables designed. Here, equa-
tion (5) is chosen as the chaotic signal generator, where y is called the bifurcation parameter and is set
to 4. The procedure of logistic map to generate optimization variables is as follows:

Step 1:Generate the initial value 2, (2, should be avoided plunging into the periodic fixed points (0,
0.25,0.5,0.75,1)) in the range [0,1] and n different chaos variables {z;,i=1,2,,n;;=1}.

Step 2: Transform the chaotic variables into the optimization variables by equation x; =a, + (b, —a;)
% 2, where a; and b; are lower and upper bounds of the optimization variables, respectively.

Step 3:Execute chaos iterations according to equation (5) and generate new z; (i=1,2,++,n;5=;5+1).
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Fig. 1 Bifurcation diagrams of tent map and logistic map
Step 4: When the maximal iteration number is reached, carry out Step 6;otherwise, when z; plunges

into the periodic fixed points, execute Step 5;otherwise, turn to Step 2 directly.
Step 5:Change z; according to equation z; =z; +e(e is a very small positive real number) ,and then

turn to Step 2.
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Step 6:Finish the program and save the optimization variables generated.

By computing histograms of tent map and logistic map for 3 000 iterations in the range [0,1], it is
clear that much uniform initial solutions can be produced by tent map. Though it seems not to be better
than the middle part of logistic map, its whole distribution is uniform and superior to logistic map. Ob-

viously, logistic map outperforms random map.

3 PSO Based on Tent Map and Logistic Map

The PSO proposed in this paper is based on the framework of the canonical PSO. On the one hand,
tent map and logistic map are introduced into it to improve the initial particles distribution, which are fa-
vor of the stability of the PSO. On the other hand, the strategy of Gaussian mutation based on the max-
imal focus distance (Max Dist) is proposed to break away from the local optimum when stagnation hap-
pens, which can make the PSO proceed with searching in other regions of the solution space. Here, to
check whether the PSO proposed in this paper plunges into the local optimum or not, the maximal focus
distance (Max Dist) is introduced as well as a threshold of the Max Dist (T-Max Dist) predetermined.
The Max Dist is defined as follows"" ;

. D
MaxDist = max / 2 pu — x)” j (6)
d=1

Where m is the number of neighborhood particles, p,; is the previous best position,and x, repre-
sents the sub-vector of the d-th dimension of the i-th particle in the search space.

The detailed procedure of Tent-PSO or Logistic-PSO proposed in this paper is as follows:

Step 1:Initialize the position of the particles using tent map or logistic map, and initialize the veloci-
ty of the particles randomly in the swarm.

Step 2:Set py of the i-th particle on the current position,and p,; on the primal optimal position of
the initial swarm.

Step 3:Carry out the following operations for all the particles in the swarm:

(1)Update the velocity and position of particles according to equations (1) and (2). (2)Calculate the
fitness of particles. (3)If the fitness of the particle is better than that of p,, set p, as the new position.
(D 1f the fitness of the particle is better than that of p,, , set p,, as the new position.

Step 4:Calculate the maximal focus distance of the swarm according to equation (6).

Step 5: When the Max Dist is less than the threshold of Max Dist predetermined, carry out Step 63
otherwise, turn to Step 3.

Step 6:Execute Gaussian mutation for the global optimal position p,, in the swarm. That is, p, =
D X (1+77) . Here, 7 is a Gaussian (0,1) distribution.

Step 7:When the stopping criterion is met, output p,, and the program is finished; otherwise, turn
to Step 3.

4 Simulation Results and Analysis

4.1 Simulation functions

Two well-known benchmark functions are used to evaluate the perfor-mance of the PSO proposed in
this paper. The expressions of them are defined as follows:

d
Sphere: fi(x) = EIf with —100<{x,;<<100

i=1

d
Rastrigrin; o (x) = 2 [xf —10cos(2nx;) +10] with —10<<{x; <10

i=1
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It is noteworthy that Sphere function is a unimodal function with only one peak value, while Rastri-
grin function is a multimodal function with a considerable number of local optima in the region of inter-
est. For experimental comparison under a same condition, the parameters are set at: the fixed inertia
weight is set to w=1, while the linearly decreasing inertia weight varies from w .., =0. 9 at the beginning
of the search to w ,;, =0. 4 at the end. The acceleration coefficients ¢, and c¢; are set to 2. All the popula-
tions consist of 40 individuals. The dimension of the tested functions adopts 10. The stopping criterion is
set as reaching the maximal iteration of 800. And the threshold of Max Dist is predetermined to be 0. 28

by trial and error.
4,2 Simulation results

For the given functions, thirty independent runs of each of the different algorithms are executed,
and each run loops 800 iterations. The best solution and its corresponding variables as well as standard
deviations are obtained and shown in Tab. 1 and Tab. 2, respectively.

Tab.1 Optimization results of Sphere function

Optimization Mean Best ) Variables Corresponding to the Standard ~ Consuming
) Best Solutions ] o ]
Methods Solutions Best Solutions Deviations Time/s
Rand-CwPSO 1.158 3 0,149 14 —0.003 077 —0.004 460 9 0,000 757 82 —0.000 260 28 ~ —0.003 931 8 2,320 7e-001  6.559 4
—0.001 297 3 0.001 878 8 —0,003 415 4 0,003 874 5. 545 9e-005
Rand-LDwPSO 3,790 3¢-003 7.753 8e-005 0.059 487 —0.109 17 —0.010 107 —0.090 094 0.007 449 6.199 9e-001 6. 365 8
0.302 33 0.078 552 0.091 461 —0.134 45 0.038 096

Tent-CwPSO 5,541 2e-027  2.953 8e-038  —9.032 6e-025  —5.353 e-023  6.883 5¢-020  —2.028 6e-021  2.111 e-028 1177 2e-002  14.771 8
—4.517 6e-026  7.531 7e-024  5.431 6e-021  —1.037 7e-020  1.456 6e-026

Tent-LDwPSO  2.464 8e-163  1.458 2e-168  9.480 1e-086  3.813 3e-085  —1.985 7e-085  —9.855 €086  1.226 3¢-087  1.691 6e-002 16.521 8
—2.829 5e-087  2.717 e-086 8.507 6e-086  1.103 9¢-086  —3.418 4e-086

Logistic-CwPSO  7.724 3e-023  2.342 8e-032  —4.545 4e-023  1.744 4e-020  —2.096 3e-019 —4.080 1e-021 —3.078 2e-020  1.583 2e-001  13.531 2
6.143 9e-022  —9.647 5e-018  4.397 8e-021 ~ —3.289 7e-019  —3.534 5e-022

Logistic-LDWPSO 5,077 8e-157 4,397 1e-168 7.115 e-087 1.267 3e-087 5.681 €090  —2.806 7e-088  5.770 9e-087  9.722 2 e-001 14.709 2
—2.297 5e-087  2.552 3e-086 6. 940 4e-085 3.627 090 —2.397 3e-087

Tab.2 Optimization results of Rastrigrin function

Optimization Mean Best ) Variables Corresponding to the Standard Consuming
Best Solutions
Methods Solutions Best Solutions Deviations Time/s
Rand-CwPSO 2,029 16e+001  1.242 86e+001 —0.989 43 1.0011 0.001 7759 —1.0017 —1.962 2 3.632 4e—001 12,053 2
—0.999 91 0.001 103 4 —2.008 1 —0.034 885 0.004 092 6
Rand-LDwPSO 3,013 9 1e+001 1,908 83e+001 ~ —0.996 15 —1.008 4 —0.984 46 0. 995 68 —2.9735 1,194 5e-001 12,025 2
1,996 7 —0.011 551 —0.981 69 —0.002 894 1 —0.982 92
Tent-CwPSO 3,552 8¢-016 0 —3.484 3e-013 1502 3e-011 8,205 8e-013  —1.481 3e-011  —5.265 7e-012  7.475 4e-002  19.821 8
—4.661 2¢-010  —1.792 4e-011 ~ 7.980 7e-012  —6.120 6e-013  1.863 e-010
Tent-LDwPSO 0 0 8.473 1e-013 3.304 9e-011 5.989 2e-011  —1.379 9e-010 4,179 1e-011 8.301 2¢-002 21,431 2
—1.146 3¢-010  3.411 9e-012  —3.802 4e-011  9.272 2e-011  —1.809 2e-011
Logistic-CwPSO 1. 195 0e-008 0 2. 460 6e-010 6.026 7e-011  —1.268 4e-009 2,300 4e-011 2.044 5e-010 4,300 6e-002 15,974 8
4,145 5e-011  —8.303 5e-012 6,243 2011  —1.867 8e-011  —5.311 7e-011
Logistic-LDwPSO 0 0 1.640 9e-010  —1.081 4e-012  —2.59 2¢-012 4,659 1e-012 6. 307 8e-012 2.879 1e-001  21.815 8

—4.342 4e-010  —1.315 9e-011 ~ —6.149 6e-011  1.363 3e-012  —1.027 8e-011

From the tables, it is easy to see that the Logistic-PSO proposed in this paper is evidently superior
to the Rand-PSO, i.e., the canonical PSO. This means that the distribution of initial particles can be
improved by using logistic map initialization. At the same time, the premature convergence of popula-
tion can be effectively prevented by adopting the strategy of Gaussian mutation based on the maximal fo-
cus distance among particles. By this way, the performance of canonical PSO is improved to a certain

extent. It is noteworthy that the Tent-PSO proposed in this paper outperforms others, especially the
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Tent-LDwPSO. As can be seen from Tab. 1 and Tab. 2, the standard deviations of Tent-PSOs are smal-
ler than those of other algorithms, which imply that the PSO with an initial population of tent map solu-
tions is very stable. In other words, this further illustrates that the importance of the initial particles
distribution to the convergence performance of the algorithm and the linearly decreasing inertia weight to
be balancing the global and local search.

Fig. 2 graphs the evolution curves of the Max Dist of each algorithm for the two tested functions.
And the evolution curves of the best solutions are illustrated in Fig. 3. To show the evolutionary proces-
ses clearly, here, the y axes of Fig. 2 and Fig. 3 are all the fitness logarithm values. Especially Fig. 2
(a), the former part is scaled up to a certain degree. In actual fact, each algorithm corresponding to

each curve shown in Fig. 2(a) is run for 800 iterations.

10 )
1 02 d —+— Tent-CwPSO 0 —k—%en:—%gP%Cs)o
—o— Tent-LDWPSO 10 —e—Tent-LDw.
18 —<— Logistic-CwPSO ! +£og;s:gc:ggpigo
10 —=— Logistic-LDWPSO 107 g Logistic-LDw

A Q 10
5 S 6
E 10 F \2/ 10
2107k &10°
10°F 10
].0’4 ‘\ 10-12 1 1 1 1 1 1 L X%
0 50 100 150 200 250 300 350 400 450 0 100 200 300 400 500 600 700 800
Iteration Numbers Iteration Numbers
(a) Sphere Function (b) Rastrigrin Function

Fig.2 The evolution curves of the Max Dist for two benchmark functions
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Fig.3 The evolution curves of the best solutions of each algorithm for the two benchmark functions

In Fig. 2, the evolution curves of maximal focus distance of Tent-PSO and Logistic-PSO on Sphere
function and Rastrigrin function are given. As can be seen,the particles tend to premature convergence
from the point, where the curve of Tent-LDwPSO decreases rapidly. So, Gaussian mutation is employed
in time to escape from the local optimum and to make the particles proceed with searching in other re-
gions of the solution space until the global optimum is found. Comparatively, the curves of Logistic-
PSO decrease slowly as search proceeds.

In Fig. 3, the evolution curves of the best convergence solutions on the test functions are illustra-
ted. As seen in Fig. 3, Tent-LDwPSO keeps fast speed of convergence constantly, and finally converges

on the global optimum effectively.

5 Conclusion

This paper presents Tent-PSO and Logistic-PSO, whose main aim is to the unstability and prema-
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ture convergence problems of PSO. On the one hand, tent map and logistic map are employed to gener-
ate initial particles to improve the stability. On the other hand, the strategy of Gaussian mutation based
on the maximal focus distance among particles is proposed to break away from the local optimum when
stagnation occurs. The simulation results on two benchmark functions show that the PSO proposed in
this paper, has not only the powerful ability to search the global optimum, but also can effectively avoid
the premature convergence in time, especially the Tent-PSO. Therefore, the PSO proposed in this pa-
per, to some extent, is feasible and effective, at least for the two benchmark functions. Future research
will be focused on testing more benchmark functions and trying to find the influence of initial particles

distribution on the convergence of PSO.
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INFLUENCE OF ROTATION ON A CELL IN
NEUTRON STAR OUTER CRUST
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Abstract: Using the relativistic mean field theory and Thomas-Fermi approximation, we
study the influence of rotation on the property such as energy density, neutron density and
scalar density of neutron matter in a cell which is in the outer crust of a neutron star. And
we find that this effect is significant when the neutron star with radius of 12 km rotate with
a period of a sub-millisecond pulsar in SN1987A remnant. We also find that all calculated
quantities of the spherically symmetric cell are greater than that of the cylindrically symmet-
ric cell.

Key words: neutron star; mean field theory; rotation; equation of state
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0 Introduction

A star which is composed of neutrons, that is the neutron star, was predicted by Landau after
Chadwick found the neutron in 1932, According to the present theory, a neutron star is one of the
possible ends of a star. It is born in the aftermath of a successful supernova explosion as the stellar rem-
nant with massive stars(4Mo <M< 8M¢ ) used up the nuclear fuel. The discovery of the Crab and the
rapidly rotating pulsar (PSR0531) in its remnant as well as SN1987A supports this theory. The later
observations make the neutron star's image in people’s mind fullness continuously: the first theoretical
calculation of neutron stars was performed independently by Tolman'™, Oppenheimer and Volko™ in
1939 and Wheeler around 1960; the first neutron star as a radio pulsar was discovered by Bell and Hew-

L1+ the Pulsar is a neutron star in

ish in 1967, and was identified as a rotating neutron star by Pacini
the high speed were identified by Gold in 1968; the first binary pulsar was discovered by Hulse and Tay-
lor in 1973.

Neutron stars have been absorbing many author’s attention due to their extreme condition such as
high density, strong magnetic field etc. And they are usually regarded as the natural laboratory for the
research of nuclear and particle physics. Up to now, the neutron stars have been studied extensively and
deeply. First, the mechanism for the birth of neutron star and its evolution was discussed in detail™.

Second, the mass of neutron star is found to be about 1.4 M] and its radius to be 10 km'".

In further,
the rotating and gravitational property of these stars were also studied™.

In these works, the equation of state (EOS) of neutron star matter is a key input. There are vari-
ous factors which influence the EOS of neutron stars. The composition of neutron star matter is an im-
portant factor which decides its EOS. The composition of neutron star matter is different in different re-

gion of a neutron star. In the surlace region of neutron stars, with typical density p << 10° g/cm?, there

xRS H#9.2009-12—16
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exist iron atoms. In the outer crust, the density about 10° g/cm®<Cp<C 4. 10" g/cm?® is a solid region
where a coulomb lattice of heavy nuclei coexist in f~equilibrium with a relativistic degenerate electron
gas. In the inner crust, the density about 4. 10" g/cm®<(p<C 2. 10" g/cm® consists of a lattice of neu-
tron-rich nuclei together with a superfluid neutron gas and an electron gas. We usually study the EOS of
neutron star matter in these two regions by the concept of cell which appears in solid physics™. The
neutron liquid for 2. 10" g/cm®<Tp<CT 1. 10" g/cm’® contains mainly superfluid neutron with a smaller

concentration of superconducting protons and normal electrons™’.

At higher densities, there may be
hyperons and quarks, and many phase transition such as pion or kaon condensation etc. may take place.
The neutron star matters in these regions are usually regarded as uniform nuclear matter in S-equilibrium
and charge neutrality when we study its EOS.

The temperature, magnetic field etc. are also the factors that cannot be neglected. On the other
hand, neutron stars rotate rapidly, and the speed in the surface access to the speed of light. The relativ-
istic effect on the cells in the surface of neutron star should be significant since these cells move with the
neutron star. The influences of translating and rotating on the EOS of nuclear matter had been studied
by some authors, then these influences on the EOS of neutron star matter are an interesting subject. We
study the energy density, neutron density and scalar density of the cell in different speed of rotation of

neutron star, and the cell is considered to be composed of pure neutron star matter in this paper for sim-

plicity.
1 Theoretical Model

In the first instance, we introduce a model of relativistic quantum field theory for the nuclear many-

body system. The Lagrangian density for this model is given by

(=g [7,(2" — g.V*) — (M—g.$) I+ 5 (3,49"9 — mip*) — scp’ — [y-dp' — L FLF= +miV, Ve
(D

with
F, =o'V, — oV, 2)

¢»>¢,V, are the field of neutron, scalar meson and vector meson, respectively. g,, g, are the coupling
constants between neutron and scalar, vector meson, respectively. ¢, d are the self-coupling constant of
scalar meson, they are decided by the saturation property of infinite symmetric nuclear matter, and M,
m,, m, are the mass of neutron, scalar meson and vector meson, respectively.

The neutrons interact with the scalar meson by the Yukawa coupling and ¢¢¢ the vector mesons
couple to the conserved baryon current i¢y,¢.

! .
Lagrange s equations

or_ o 4 0°C_
81”[8(&1,/81#)] oq,; 0 )

Where g, is one of the generalized coordinates, yield the field equations

(8,18”+m?)¢+%c¢2 +%d¢3 =g.J¢ 4)
0, F* +miV* = g@}’”g{} (5)
[y (o, —g,Vu) —(M—g.¢)1p=0 (6)

Equation (4) is simply the Klein-Gordon equation with a scalar source. Equation (5) looks like
massive QED with the conserved baryon current

B = igy"g %)
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Finally, Equation (6) is the Dirac equation with the scalar and vector field introduced in a minimal
fashion.
The energy-momentum stress tensor is defined by

i o¢
ox" 9(oq,/ox,)

Where the repeated index 7 is summed over all generalized coordinates. The substitution of our pre-

TW=—g.0*+ (8

vious expression into Eq. (8) and subsequent use of the field Eq. (6) leads to
T, =L [— g’ +mig" + Lep’ + 1odp Tgu + L[y FoF* —miVV g, + i,0.9
+ 0,40,¢4 + 0, V'F,, (9
T,=T)+T,+T,
TP =iy 0

T. = %[— 2.0 +m’p’ + %CW T %dsé ‘g 1 0.$0,4

, 11 ,
T’Vm‘ - ?[?F}GF)G - 7nf,V;‘VA]g'/w + a.UVAFM

We work in the mean field approximation, namely, ¢,and V, are treated as their mean value <{¢>
and <<V, > in the nuclear matter. In the non-uniform nuclear matter, the neutron is treated as if moving
in locally constant field while the mean fields ¢, (2) and V,(z) are allowed to have slowly varying spatial

configurations. So, the spatial dependence of the meson fields satisfies the static versions of Eq. (4,5)

become to
(mt = ), + Lept + - dpi =g, (10)
(szmi)?/:*glé (1D
(VP —m®HV, =—g.,08 (12)

Where p, =< ¢ > ,B =< igz;’gb > and py =< iy’ > are the scalar, neutrons current and neu-
trons densities,
The angular momentum density is given by
Lo =Tox, — Tox, (13)

Where repeated Latin indicates are summed over the space components only,it can be solved:

L —a1x -t J.k”dﬁk 5 a4
7 (213

In the Thomas-Fermi (TF) approximation, we minimize the energy density and incorporate the

constrains through Lagrange multipliers ¢ and w:

O (g vy v — pOpp (kp) — @ ¢ 0L ¢, =0 (15)
Here the pp and L are independent of these quantities. At the same time, the stability of nuclear
matter needs:
ce
)3, ),
90 RV sV 90 kg3 oV oV kg gV

The fields may be held constant during the variation of the surface 6kr. The remaining calculation
yields an equation for the Fermi surface:
Vo + [ (ke — g V)2 +M*2]Y2 — B e b =y = const (17
Where
BF=wXX (18)
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The effective mass is defined to be

M =M— g.¢ a9
In order to make calculation convenient, we introduce the “kinetic momentum”:
™M — gV 20)
The resulting equations are then given by
(2k> J LALLM Lprge o L AR d¢ +—m V(>+%mi\72 2D
Eorli
22
OB — (on ) d’l ( )
k J[F 3 M~
__k [y _ 2
Tt B (aE VED T 23
The equation for the Fermi surface Eq. (17) becomes
U M) —lp e B=pg @24
Where the effective chemical potential
pa=p— g Vol =B V/V) =p— g, Vo (1 — ) (25)

Given the form of the Fermi surface in Eq. (17) it is possible to do the integrals over wave numbers

with no further approximation. It is straightforward to show that:

‘0326]:[2}/(}/2/135_1\4)2)%2 (26)

M - L — MYV M e Pl — M)

P,»:F{y,ueﬂ(y py — M M 1) @27

:%(4'}’2*1),&&;‘01;“_%(1\4—5—1*Mx){O‘\.—F%gvvo{onﬁ— LoV B—b——c¢0—0— d¢0 (28)

Where
y=0 =) 29

2 The Numerical Results

The values of parameters we adopt here are g,=8. 839, g,=09.78, ¢=3 415.58, d=—22. 06, re-
spectively. They are fitted to reproduce the saturation property of infinite uniform symmetric nuclear
matter. Using these parameters we study the energy density, neutron density and scalar density of neu-
tron matter in cylindrically symmetric cell and spherical symmetric cell which are in the surface of a neu-
tron star with radius R = 12 km. And this neutron star is assumed to rotate with a period of 1. 337 s,
0.09 s and 0.5 ms (the period of CP1919"!, Vela and a pulsar in SN1897 remnant), respectively.

In order to simplify the Eq. (11) and Eq. (12), we assume that the field of vector meson keeps in-

variant everywhere in the cell. And now only Eq. (10) remains to be integrated.
2.1 The cylindrically symmetric cell

In the cylindrically symmetric cell, the Eq. (10) can be reduced to

Lo Ly g — Lot — st ——sp, (30)

The boundary condition is:
os =0, =R, 3D
d]dwr 0.2 =0 (32)

The energy density and neutron density of neutron matter at different position in the cylindrically
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symmetric cell are shown in Fig. 1 and Fig. 2, respectively. The solid, dotted and dashed curves repre-

sent the cell is in the surface of a neutron star rotating with the period of 1.337 s, 0.09 s and 0.5 ms,

respectively, and the first two coincide with each other. We can see that the rotation may have a signifi-

cant impact on the property of the cell if the neutron star rotates with the period of 0. 05 ms. On the

other hand. the energy density and neutron density become zero at r = 5. 73 fm. This is almost the max-

imum radius of the cell we can obtained in our numerical calculation. And these results are consistent

with Ref. [9]. Fig. 3 represent the scalar density in the same condition with Fig. 1 or Fig. 2, it can be see

that the rotation has no influence on the scalar density.
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2.2 The spherically symmetric cell

In the spherically symmetric cell, the Eq. (10)
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can be reduced to:
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and the boundary condition is the same with Eq. (31, 32).

The energy density, neutron density and scalar density of neutron star matter in the spherically
symmetric cell are shown in Fig. 4~Fig. 6. And the energy density and neutron density become zero at r
= 6.73 fm. Comparing Fig. 1 to Fig. 4, Fig. 2 to Fig. 5 and Fig. 3 to Fig. 6 we can see that rotation im-
pose similar influences on these three quantities of neutron star matter in two types of cells. However,
the three quantities and maximum radius in spherically symmetrical cell are greater than the counter-

parts in cylindrically symmetrical cell in the same condition.

3  Summary

By the relativistic mean field model and Thomas-Fermi approximation we have studied the energy
density etc. of neutron matter in the cylindrically symmetric cell and spherically symmetric cell, respec-
tively. The cell is assumed to be in the surface of neutron star with radius of 12 km and rotating with a
period of 1. 337 s, 0.09 s and 0. 5 ms. It is found that the rotation impose significant influence on the en-
ergy density, the neutron density but not on the scalar density when the period is 0. 5 ms. On the other
hand, all calculated quantities of spherically symmetric cell are greater than that of cylindrically sym-
metric cell. We assume that the cell is only composed of neutrons for simplicity, and we will consider

the proton and electron in the cell in our next work.
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STUDY OF 1-MCP-a-CYCLODEXTRIN AND p-CYCLODEXTRIN
ON CHINESE BAYBERRY QUALITY

WANG Jin', CHEN Jun-zhi', SUN Gen-biao’, HE Fei'
(1. Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325003, China;2. Food Co. Ltd of Qing-
tian Janong, Lishui 323903,China)

Abstract:In this paper, Chinese baybarry was dealed with 1-MCP-a -cyclodextrin and car-
boxymethyl-g-cyclodextrin. Experiments show this method can effectively inhibit the fruit’s
respiration rate, delay fruit’s senescence, increase the storage capability of the fruits, im-
prove the fruits quality, prolong storage period, making less lost of fruit nutrition by the a-
nalysis of anthocyanidin, Ve, total sugar, total acid, water content and so on.

Key words: 1-MCP-a-cyclodextrin, carboxymethyl-g-cyclodextrin; Chinese bayberry; fresh-
keeping
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SYNTHESIS OF NANO-SILICA MODIFIED SILICONE-ACRYLATE
EMULSIFIER-FREE EMULSION AND THE PROPERTIES OF ITS FILM

ZHOU Jian-hua'?, ZHANG Lin', CHEN Chao', HOU Xiao-qing'

(1. School of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325003, China)

Abstract ; Nano-silica modified silicone-acrylate emulsifier-free emulsion was synthesized by e-
mulsifier-free emulsion polymerization and sol-gel technique. The effects of some parameters
on the properties of emulsion and film were studied, such as emulsifier, vinysilicone oil and
tetraethoxysilane (TEOS). Compared with the conventional emulsion, the emulsifier-free e-
mulsion had better polymerization stability, freeze-thaw stability, and storage stability. The
emulsion with good polymerization stability and film with good water-resistance and good
mechanical strength were obtained when the mass [raction of was 8% based on the total
mass of monomers. The centrifuging stability of emulsion decreased as the dosage of TEOS
increased. The incorporation of nano-silica contributed to improvement the thermal stability
and water-resistance of the film.

Key words: nano-silica; silicone; polyacrylate; emulsifier-free emulsion
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MOLAR RATIO OF S/Bi EFFECT ON THE MORPHOLOGY OF
Bi,S; POWDERS SYNTHESIS BY HYDROTHERMAL METHOD

LIU Yun', TAN Guo-qiang', ZHU Gang-qiang®
(1. School of Electrical and Information Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. School of Physics and Information Technology, Shaanxi Normal University, Xi'an 710062,
China)

Abstract: High-crystalline Bi; S; powders were successfully prepared by a facile hydrothermal
reaction between (Bi(NO;);) and (Na,S) at a low reaction temperature of 120 °C. The mor-
phology and structure of as-prepared samples were investigated by X-ray diffraction(XRD),
scanning electron microscopy(SEM), transmission electron microscopy(TEM), selective ar-
ea electron diffraction (SAED) and high-resolution transmission electron microscopy ( HR-
TEM). The effect of the molar ratio of S/Bi on the morphology and size was investigated.
The results show that the nanotubes are well-crystallized orthorhombic phase Bi,S;. With
the increasing of the molar ratio of S/Bi, the length and diameter of the tube-like structures
were increased. The UV-vis measurement show a clear blue shift relative to the bulk ortho-
rhombic Bi, S;.

Key words: hydrothermal synthesis; nanotube; bismuth sulfide

LalEallalalfallallallallallalfal alal Lol Lol Yol Yal Yal £alt Lat Lot Lol Lol Yol Yal Lal £alt Lal Lal Lol £al Yal Yal £al £al Lal Lal Lol Yol Kal YAl £al Kal Yalt valy

eat
EEF ST

OREN
(

5 I 5 4 0 4B 75 45 R AL B SR R 4

@?‘E]]%g9 é ﬁH" Ei%a F/?\ f/%, ? ]7}(

ERBETR¥RTSEMY¥EE. &R M 610640)

H OEHREPIARBBEIR FAFAEL AR FBAMBETRALTA T EHRNSHBY
BN, ERTREIRTRERE REDFEFRIEBE RS B Hon, 4R
AR ARETEFRGEASTBE R . ABERELRWLT . BIE 120 min 5.8 F B
AREE TR ST R 11%, AT R AnAR 5 0F 69 30%0; K3 5 38 An , 34 138 & A 4 8 38
K ARIAAR 5 2F AR IE 69 R AL AR AR T 29 7 5 ZH B Ae KR A A TAIE LA B R,
KER . ALF; BIE; NS HE; FAE

FEESES:TQO28 X HERFRIZAD : A



No. 2 B9 VG Ak 4 K Apr. 2010
Vol. 28 JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY « 45

XEHS:1000-5811(2010)02-0045-04
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RESEARCH ON THE RELATIONSHIP BETWEEN PULP FLOW AND
LNLET PRESSURE OF MID-CONSISTENCY REFINER

LIU Hong-feng, ZHU Xiao-lin
(State Key Lab of Pulp &. Paper Engineering, South China University of Technology, Guangzhou 510640,
China)

Abstract: Through analyzing the force of pulp in refining zone, the allowable pulp flow for-
mula is derived. Formula indicates: the allowable pulp flow of refining machine mainly de-
pends on mill gap. Further analyzing the relationship between the maximum allowable pulp
flow and the actual pulp flow; explain the causes of inlet pipeline pressure. By analyzing the
experimental data: there are remarkable relationships between inlet pipeline pressure and
mill gap.

Key words: mid-consistency refining; force analysis; pulp flow; pressure
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¥ % AR AR BT 1 Y. K il B v TR 2 JE IX 100~ 200 24 B 10 i 38 A8 3 1 AR X 0 7 s s /b . BTG 2
TE X1 it B 0 3 B MICC 254 9 23 B3 22 L AT fff MCC R BT B9 T 4 B A5 53 A — Bl 8 B8 A
FOJR PR T A8 I X G5 A8 9 T S M M U S 45 1 1) 5 R B 1 58 MICC 45 4 A [m] 25 A A [] 1 B4 6 7 B, AH X
Iy SR Tg 1Y R AN R A8AH X 23 Bt i A A 6] B AR 2 25 44 o LG I AS [R] 1 AR X 43 5 BT R
B AN ] L 3k S B AR AE T JC 8 8 X B 52 7K ik 5% Wl DT 32 BOAS 6] 19 Tg. HEURAS [a] By JCAR 368 1 £ 5% il
Tg. 7] g B T A [6] O R AE T 8 I8 X0 AN (] 43 TE 38 o8 DX 8] B B S Ve T AN [m] 1) DX Ja] 7= 2R S ) 19 T, AT
L 3 AR Tg. T 4E /Y A7 7L 2 vl S A A8 Ak 5 RS 3 8 0RO . R 45 R XY Tg 327K 1Y
MR 23U/ AR ) 5K B A B0 N A A AR T, AN B F e

2 HERIB

SR UL, B A R T MCC R A BE RS54 R VE AR5, OF & A B2 i Bk 58 R S 1
MCC HE R R BT 5 250, A MCC IR #4735 3 2 i B9 B 58 . A BL 1 S0 Bir i JLAS BT A9 e 1 L XX
PR MCC 4 RS B A 4 T 289 38 30 MCC 7R+ 5K B — 5 DLROK I BOR S T BTk B A 22 52 19
s X AN FPR ST MCC i 1 SR AT 42 T A I A G 47 S 4 A ) T )36 B 22 A9 22 5 A4
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STUDY ON THE CHARACTERISTICS OF
MICROCRYSTALLINE CELLULOSE

XU Yong-jian, JING Ling-mei
(1. Shaanxi University of Science & Technology, Shaanxi province key laboratory of papermaking technology
and specialty paper, Xi'an 710021,China; 2. Key Laboratory of Auxiliary Chemistry & technology for Chemi-
cal industry, Ministry of Education, Shaanxi University of Science & Technology. Xi'an 710021 .China)

Abstract; Degrees of polymer dization., water sorption capability, surface area and features
and so on of microcrystalline cellulose (MCC) powders were summarized and analyzed re-
spectively. Analysis of the relations between the properties of MCC and manufacturing fac-
tors or itself structures were studied. And true density, glass transition temperature (Tg)
that few reported were illustrated in detail. Hoped that MCC could be used more all-around
and bring much more benefits to the society.

Key words: microcrystalline cellulose; MCC;Tg; DP; True Density
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HYDROTHERMAL SYNTHESIS OF MULTIFORM ZnO
NANOSTRUCTURES AND THEIR PHOTOLUMINESCENCE PROPERTIES

CHEN Ya-fei, MA Yong-jun, PEI Chong-hua
(School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang

621010, China)

Abstract: By using the hydrothermal method, as ZnCl; and NH,OH for reagents, 1631 as
subsidiary, ZnO nanostructuress were successfully synthesized. The phase and morphology
of the product were characterized by means of powder X-ray diffraction(XRD), scanning e-
lectron microscopy(SEM), and transmission electron microscopy(TEM), and researched the
effect of 1631 in process of ZnO growth. The results show that ZnO were singlecrystal.
With addness of 1631, the ratio of length to radii was minished. and all of ZnO nanostruc-
tures have a strong indigo-apex, and the indigo-apex was affected by specific surface area of
ZnO.

Key words: zinc oxide; hydrothermal; 1631; optical properties
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ERABERZARERSEEINBARAR

O, ETE, BMR. H F, XA =

(R mE Ol R 24 V95 A i i AR i SE 06 %, V8 M s 210037)

O EARTEREMLERONPH, O, 28 % H,0, A% .NaOH A ¥ . Na,SiO, A& .i%
GREA AR REEGENT Ao T RZOEREBLE LRI SR B R T, 4
REP ERAPLIZREA HO, 2@, LET T L5445 . H0, AE 4%, EDTA A&
0.2% FEBRAN A = 1.5% FRBR 4 & 0. 05% , AR/ A F 0.5%, K 20% , 3 & 80 °C , B
B 2.5 h,iZJE 4 & BT 64% (1SO). &8 A JA 4% 69 30 7K 35 20, 2L i K | wd sk L Am b 3 B
MZ G EARABLE R A Z g mm T .

KW RRABLER; TRAMEA; Fa; Fd ALK

REESES TS7437. 11 SHEkERIRAD . A

0 =

T AR AT oMb T I OB L R L RE B SR R PR G e E 3 R ] AL T A R WA AR RS LT A R R
PRI L AT 2 18 282 40K 1] WS A ) P 3R R 2 L T R A Dy 5 A R R IO P T B e A ) A 7 AR A L R F
AT FHAR B ) 240 25 b SO AR 3T R R AU AT A BB RN . B T A RIS A A S A
ATV JE /N R E MESE VB B K PN S B R A I AR A 5 AR T R B R AR A 7 T S
AR TEAR D IR I AR SCHE AR T 10 S8 R R 4RI H, O, 35 T Z0RIEE B 4 4% M5t 88 2 e 0 1) 35 38 5T
1 4% ) B RE Y A2 AL

i

1 ZWEHKRFTE

1.1 SEBEAM

12 2 AR 0 B A I b B OB I R I SR A
1.2 %k

PR AR B 5 1 H, O, B AR IR 0 % B A8 h BEAT 4% S0 5 R OB S I A I Ak 2 25 SR 5 39 50
SR A FEAE TR K VA B T T L, AR R 15 min BREE— IR RIS R VR IR BT TR S . B TR O
CESENLLEA gt
L3 aHrkn

FREIN S - R Y Q-Z-48B Y {4 JE I 2 A3 2 3 1SO (. (1 B R U0 = (LR (% — AT A
JED /BRI B e 2 4 ol 3 3 AR 43 AT 5 A ) T AR 1 1

2 #FRE5ITE

* e B #3.2010-01-13
EHRIN . F BRA987—) 2, Wb A Bk T L, 7 B A, W 55y i)« 1 20 o 4 T2



%2 4 T OBRAE . SRR B 1 BB AL AR « 59 -

20101 Jk S A U] R ISR R R A R
7 N A % 7P B B v T 56 I 18 SR R B A T L Xt R 1 JE SR A M Ry L R R AR 4K
BRI A SR A S U R I SR R A R L3R 1

*1 STEUSHAENHEEBZEAREENEE #*2 NaOH AEXlEZAXBEMNZ N
H, O, H&/% 0 1 2 3 4 5 NaOH fi®/% o 0.5 1.5 2.5 3.5
/% 51.4 51.9 58.0 63.5 64.6 63.7 HE/ % 57.1 63.9 61.5 60.3 57.3
FERERE/ % 0 1.0 12.8 23.9 25.7 23.9 HERSR/% 11,0 24.3 19.6 17.3 11.5
W HoAb W 4% #F: Nay SIO, 2. 5%, MgSO, 0. 05% , EDTA W Hl & B4 F: HoO, 4%, NapSiO, 2. 5%, MgSO,
0.2%, NaOH 0. 75% , 3% ¥k 20% . ¥ 80 °C,Ht[H] 2.5 h. 0.05% ,EDTA 0.2% .2 ¥& 20% , 5B 80 C . Hf[H] 2.5 h.

B 1A RLAEWLBEE H O, & 12633 4%, FEEM 51, 9% (ISO) — E I fm F 64. 6 % (1SO)
FeAy. XSO R H, O, R BB, 7= A i3 S &8 7 (HOO ™ ) — ELFE RSN, i 3K 1 & €6 5% AT b 3k
M2 AHE H, O, FH ARSIt . 1 2 I BEAR X 02 i ok 480 Ak S0 40 A o 1k 0 A R A i S A =
SRAL [l AT BB 0 B8 2 b il BB - 2T e R A AR R L S A R T A HL O, N 490, 403K (R A
P
2.1.2 SR AN P B SR R A R i

i R SR R R b 32 BRI AR 2 EOR IR B B (HOO ) 1 i S8 Ak &0 H 2 o0 i R L B
B SRR pH A% VIR G, SR BN FH S IO AR T R B T R e L 3R 2.

H 2 1. 484 A NaOH U Na, SiO, B it % /b 205 [ ORI 8RR 2. X E 2R W T pH
ER IR A AL S B R HOO - vk BEAR, AT 152 Y ROR 25 (B BEE NaOH HI &8 ek, H, O, 1 H
BB S — B, HOO ™ i Bk AT S Ml R B L L © R 2L T, S5 4, i T NaOH HI it 9 58 i, o 34
T OH 5ARZEM RN, v e/~ 4 T8 & 3L 4. NaOH & 7€ 0.5 %0 B, 403K 1 1 3 35 3] fe K(E
63. 9% (1SO).

2.1.3  GEBR AN FH 0T AR R Y B

WP AEAE N 4 JE B o A AL R A M R A R R . L U 4R B SR R HL O, IR A
Bk, BRI S AT A T AR LAk S B A 5 H, O, TR L T S BUOK L A
Wit fige . 76 3ok A8 A B T BTN Na, SO, 75 52 8 42 )& 25 26 % , NI FRAR B A1 40 % H. O, i i1k P, )
AT LARSE pH A", Na, SiO, FH 56 1B 55 5 1 5 0 52 i DL 3% 3.

FH 3R 3 AT, i e 1 FH S A 34 3 NaSiO; AEXBHEZAREENEZIT
AR RS, X FEEEHRT Na, SiO; i/ % 0 L0 1.5 2.0 2.5
FERR AN AN AT DL B i AE i B AT DL NaOH e M 0.0%  HE/% 56.3 58.7 59.3 59.4 60.7
BAWBTN 4 EE T W E AL E HEER&ER/% 3.5 14.2 15.4 15.6 18.1
(0 45 e LT T ) P, B 7= A SR AR B NaOH H&=H 0.5% HE/ % 58.8 61.0 64.1 64.3 65.9

MR EHR/Y% 14.4 18.7 24.7 25.1 26.5

F 1 ARG T EL A D S BOR N
B E 3 0 F B T NaOH A & T H s B 45 - HL O, 4% . MgSO, 0.05% ,EDTA 0. 2% .3 # 20% .1
0.5V I I A . BB, NaOH g E 80 CoME 25 h
i 0.5% . Na, SiO; it 1. 5% I L 20808 .
2. 1.4 IR RN SR R Y 5 e

H, O, U IR, 42 75 15 110 3 A8 o PROSE 10 5N S8, 445 6 VB8 ) s I 0 B 7 34 % 7, {FLJ2 B o 1R 1
B B HE S HL Oy B2 BE IR, R 3% B 1 H, O, /0 28 55 3R #5 L BIF LA AE 388 780 308 J3E I 38 1 3% 0 7 it
). B 1k 5% B8 HL O, f /b I8 X I 88 V5% 1 3K 1 B A 52 i) L 36 4.




* 60 YRR N %5 28 %
12 4 Al EE N 75 °C F 80 °C i A5 5 K A HRE RGN L 3k 2 DN D il B AR R AR A AL SR

FR S JRE DR T R T R D T AR A R, T B s i S T R A R T R e e S IR
Jo B RE . EL A 2 B v i HE o S A 0 A R PR S O AR T R A0 R R R DR B A I

JEH 80 C.
*4 BENBREBZARAENIME ZAEIEU L A NHER S A A SR B RS
LB/ °C 75 80 85 90  HILZAFKM o E S ME 420, EDTA 140, 2% . fEBR
M/ % 62.2  63.9 63.3 62.7 F&E 15X . MR 0.05%, A AR 0. 5%, &

SR /% 21,0 243 23.2 22,0 JiF g0 °C,HfA] 2.5 h.

e Hofb W & H, O, 4%, NaOH 1. 5%72.2 /?%é)ﬂi%}&%ﬁ&#}‘%ﬁi%mé&éﬁl*i%i?f’\
Na, SiO; 2% ,EDTA 0. 2%, MgSO, 0. 05% , 3 - NN . . N W vt
ol B ¢ e T 40 00 M B 35 0 5 0 o 3 R S AT T
o o AT R 5 T AT L 6 R L3 4.
£ 4 ST AR EE G R AR R L A A LR M AR

P 1 2 3 4 5 6 7

RIS s RS 2 AR 1:4:0 1:3:1 1:2:2 1:1:3 1:0:4 0:0:5 0:5:0
BB/ % 86.0 82.8 80. 4 78.1 76. 4 76. 4 86.7
FEH/(g/cm®) 64.99 65.5 65.2 65. 1 65.0 63.5 64.9
B/ (g/cm®) 0.54 0.53 0.51 0.50 0.49 0.47 0.55
PUkFEEL/ (N » m/g) 48.5 45.0 39.0 34.7 30.5 22.4 48.7
WK /km 4.95 4. 60 3.98 3.55 3.11 2.28 4,97
il i & / kPa 204 193 158 151 122 93 202
W AFEE/ mN » m* /g 8.58 7.25 7.41 9.02 7.92 6.85 6.28
it 47 BE /K 34 21 20 12 7 4 17

W MR BE : BEIEBF 42,2 SR AF 42,0 "SR, EIRAVE H K 50. 0 °SR

Wil 5 1 i AR08 B 5 R AR DR 38 0, 4% PR IE BL S B 4R DT 1 RE T B RN Pk o B L 2T K L Tt
T 32 5445 B30 5 45 L4 B i B 4R A 28 T R

RS2 SO AR — A E 8 A5 . SR 7 FT LU Y, BE B I 1 2 4R 22 0 i 15 I, 11 B8 (B B T %, X
T2 IR A O B 3R b S A AR A 1 RE T R T S Rl T2 A2 A A K R S B A R AR R B
P 2 FE RG0S TR SR AR R AR D SRR 2 KA Y MWK ) R R RS S
AR B N 7 0T LU M, Bl 50 A5 2R 0% 184 in 2R DB R AR 30 2 DRI A T8 1 o K S5 2 b ) 2 4
AT AR AT Y AN 2T Al AR BE AR A AR 5K Y 25 5 5 E BRI, T T BE R A B ER AT 5 R E LR R
SR /AN T R R A AR AL P R AR R R A B R 0 A R S Ak T AR A K, T AT DL
JR 1 200 058 A 5 1 R AR 4 o SR, DT 15 24 AR

3 it

(DEMAEBER H, 0, PEEMHRET 24 H,0, & 4%.EDTA & 0. 2%, & 1R 40 ] &
1.5% B ER B F & 0. 05 % , A A LA & 0. 526, ¥k 2026, BE 80 “C LW [H] 2.5 h, 55 F BE A 3] 64 %%
(ISO).

(2) Wil A P2 A% 0 28 V58 1 o I 15 I, 40Kk (4 0 5 i 0 L R4 0K R T A B T BT R R D/ L 3k I TR R R AR
WP AR R AT AR AEAG IR R S A R 2 U/ 2 T AT R R AR S AR SR 0 R R E LG R B
K . i 7 B VR B A A1

(3) ¥ 2 i A0 0t 2 0 B 008 % AT 4 ) S T 70 5 3 SO Ak T 4L 9 A AR
(F#% 81 1)
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R F R AR F IR SIS N E R EPRRER

LT E, mK
(M MEBEfb 22 540 T2 B8, BREPY #idk 7190000

 ERARARBRXRTHELETEXRBRTRKLEMLLMNE LFEFHREL . FRTH
KO SR F K A0 Y e, IR LR T B 0 AR K R T OO T o R
BERBT A AR EMEH 1.56% . mAFEIKE A 96. 7% ~103. 0%, 4 H FR T 3% 0. 02
pg/mL, M TR FFHRBHERFT HETHER.

KW FE; 4 RRLEE; RTHRKBRTIKAL#E(FAAS)

REESES 0657, 31 XERARIRED : A

0 35

BRI R B — Pl RE S B o VF 20 s B 07 vk E il T B A R B Ce (D 277 A b i
(¥ CrC VI T IX SE 5% B Cr VD X AR FIER S A7 AH 2 7 4 L % BT 0 o ml 52 i 4 i ) 44 2 5L, X3 A
T P S A I O A B0 AR AR T A I I A I 0T B A ] i R Y R AT TR 4
0 PR e B A Cr VD B9 ARG I 7 R 358 Bk 2 AR i B2 | A BB 24 45 0 T 40 AT o A 3 3L H T
Il P A1 24 SR FHT 43 06 D' B8 0 S s o 5 TR A 0 0 AL S I A7 — E R BE I T 4. 3 JLAR [/ AR RGE T

i

VFZ MR IE TAE , A B AN LUK TR VB T 2SStk A7 (B TR O A0 0l I B 6 | 2 220 T 0 e e
L

AR 3 R A R W OG5 B (FAAS) L 3 2 28 5638 4 1 46 I 45 18 R R ese T 88 16 K IR s
HR ARG I 5 S L B TT R 4L 5 A X SE PR AR P A KPR S A A AT T I E ARG T P | T
A7 WU R AF.
1 Lo
1.1 =& XA E5MNE

Spoetr AA-800 I JF W U 43 Y6 6 FE 3 (35 [ FC L 22N w1 s S af . al s R e s KIY-1 B0 4% 55 0 B A
KT BB S K S0 20 K 140 mm, NAE 8 mm, 4% K 60 mm, 4% % 1 mm.

PRV W - 100 g/ mL iSME 1 ¢ 1 R FRVEV R : 2. 829 g JELMES M B R EF VA M AE 1 000 mL 7K 5 4%
PR TAEW AR PR TR R BE A 2. 00 pg/mL # Cr(VD) bR TAEW  RES 17 .27 F10 37 391 o 24F i % e
GIESS

FIT FHAR 0 240 4 0 B 48, K g A SRR K .
1.2 F¥Huk
1.2.1  FESHERBUR S &

YR REFRI L 2 mm X2 mm He, FREL 50, 000 0 g F 25 BHIR T, INA 1 mL iSPREER 1 mL @SR
W, BE S EER AL L B ED R A T EE 0,500 °C R IKAL 12 h G BB H). 52 & IRALJE BORE S A 1 mL Y AR 72
WG, U8R 50 mL &R E . FIRE D BRASGAR 25 S5 B0 25 LV RE TR 0 il S A KK,

« I H . 2010-01-02
EHF A SWAEAI70—), B, BRFA AT, @I, W4, TF58 0 m RS0 AR A 5 i1k
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FE B W BE AR R BR T T AR fh 2 R B AT BOR A5 5 P % 1
1.2.2 SERITE

A3 RS B — 2 w1 Cr(VDARMER T 15 mL B0 8 W 5 WM IR 2 25 2 208 B2 L PR A1 S XL
WS B IR KA LT 10 mm &b, IR 250 FIARAT SC AR I 438 i 48 v e, FAAS P Hedr Cr(VD 145 £

2 HR5WH

2.1 e &4

AR B Ak TAESMF I 1 ik,
R1 UBREIEEHE

WiR:S TAEW K /nm HeiEH 58 /nm SR E/(L/min) BRI & /(L/min) LT H R/ mA
LB RES 357.9 0.3 6.5 1.5 6.0
X 0FN 357.9 0.3 6.5 1.3 6.0
gf; ] (1) Py X R RS & m . A6 B ey et TAE A%
0.6 [ A=0.72571C-0.00652 RV EATRRI B P I E 2. 00 pg/ml Cr VD) B I
o5 b Km0 SeE. SER LW 2B EAE 1.3 L/min bW 5 Cr( VD) B9 R 4%
< o3l A=0.16126C.0.00475 . Bt —2E 0 R 2 B, R BE v N . B 5 AR iR B A
02 R'=0.99339 TER IR L 52wl 5 &%
oo b (2) KT 3 300 FLAE OB T 7E AR A JL S 08 T 4 1 F ik
-01 0'0 0'2 0'4 ole 0'8 1'0 ARIT R S FEREIE 2. 00 pg/mL Cr(VD) BB O B, 25 58 211,
T Cltug/myy KTHURTE 6 mA ZMINSE CrOVID By 7R RS B R HE— 5 T
B 1 Aok &b FELYAE & D) — 7y T 4 S O G B /)N o 5 — T TR 2 ) 25 0 B AR AT 1)

FFA.

(3 47 AR BF [ra) Xof 2R 50 B8 1) 52 Ml « 6 AR SRe A AR SR F T L 3 S AV W, ) B i SR WO B2 28 48 i
TR S [) XoF W 6 B8 1 552 0 235 SRR T Al A TR BRS04 52 B vy 0 ) A A O T T st ST R
SE . Al AT TR — PR 7 SRAEORE I B I A8 09 45 A AR SCRE BRI AR T A] 5 s
2.2 EXABTHYH

X5 BOR H H DL 277 BT Cu NI Sb.Co Hg #FAT TS50 . 78 2. 00 pg/mL M8 bRifER I P, 5
TCRMAREIER 40 pg/mL HATIE . SI 45 R R A7 B FINAR, FIRITTR W AR 77 4 T4 i A
TR AT
2.3 AR IAE W KA EAE

390 R B — 5 5 ) % A VR 5 V0 TR A2 4 5 B B 0. 00,0, 20,0, 40,0. 60,0. 80, 1. 00 (prg/mL) b ifE
W BRI A HEAT I E 1 1 2 a S R AR, i b o SR ag 4 04 5 i TAEM 4. B
K1 TS0 B TAERIZR b R EmIa 58 A=0.721 9 2+0. 000 6,R*=0. 997 7, £ 1EVEHIH 0. 06~
36 pg/mL, KR 0. 02 pg/mlL.

x2 HWHERNERBENEER TE A T 45 A0 2 R T i A A 2 RO S T L X 88 A

FE R/ (ue/ml)  BEECEE IR OREE 2,00 pg/mL) HEAT 5 YRE & I B S YOI AE S 1
SR 0. 006 2 L {H T3 RUE (REUE = SRR R EE X0, 004 4/T45 19
WALk 0.028 1 ' WO BE(ED L BRI 3% 2, 18 BIAS N B T4l AR 4% R U R 0,028 1

pg/mL, IR 4 38 2% R B ~ 0. 006 2 pg/mL, 5 Cr
(VD I SRR 35 g 1 4. 5435,
2.3 MEAEE
WERA 1. 00 mL BE T 10 B P A REER 0. 80 mL, ML AFRHEHE M 1. 00 mL, £ B T K
SEA. R ERIE ST E 11 R, X R ER 22 0 1. 56 %.
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2.4 JmArEnk R L

T W BURE SRR 1. 00 mL F 10 ZEMH, AR R 0. 80 mL, 435I A 2.00.4. 00.6. 00 mL AJFR
WERS TR, 22 B F K E 25 - i 3R I o 45 R D0 3l % 00 B 2 1, 080 BB I A s A 1) S0 o, SEE B0 2% R UL 3R
3, SRR 96 96 ~103 Y. K 2% S 2 BH L 12 5 1 T Bz SRR Sl RS I 2% SR mT AR [l W R AT A By SRR )

) Jo 97 oK
®3I FEMAEREIR x4 FEMNEBEILRE
JnkRiE/ (ug/mL) AR/ (ng/mL)  [BHCR/ % FE 17 2% 37
0. 40 0. 387 96. 7 MsEH 1/ (pg/mlL) 2.383 2.395 1. 854
0. 80 0. 824 103.0 e 2/ (pg/mlL) 2.394 2.414 1. 862
1.20 1.170 97.5 M EH 3/ (pg/mL) 2.428 2. 408 1. 849

2.5 Hdmin

PR A AR IR DT EEXE 17 027 R 37 3 A Bz A5 4] il v i) % R A7 000 7 L R ] PR 4% £ 9848 I 1 il
AR AR IR ADLE B S50 5 1 HEAT L AR AR M I, 2 S SE 17 .27 A 37 3 AN Rl RE L S5 2R LR 4.

3 &EWRIE

8 2o S 0 K A S A5 RO LT U H A R R IR o 0l D' BE AR e ke L 22 5 D 4l ) A T LA
SE R P R 4.5 A%, DRI S 78 B IR AC g 2 Ak o A o R o 08 o2 2 T Al A A E O R R 4R v AR
4 RABURE S T80 S 43 I WSO K 23 BT 1 A A

2% Uk
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DETERMINATION OF TRACE CHROME IN LEATHER BY
FLAME ATOMIC ABSORPTION SPECTROMETRY USING
ATOM TRAPPING TECHNIQUE

MA Ya-Jun, WANG Rui-bin
(School of Chemistry and Chemical Engineering, Yulin University, Yulin 719000, China)

Abstract : A slotted quartz tube atom trapping technique was used in the FAAS determination
of trace chrome in leather samples. The influences of the time of atomic trapping and the
flow rate of acetylene gas were studied. It was proved by experimental results, it was found
to be about 4 times more sensitive than the flame atomic absorption spectrometry method,
the RSD of determination for concentrations of 1. 00 g/mL chrome is less than 1. 56% ,and
the recovery rate is 96. 7% ~103. 0%, the detection limit is 0. 02 pg/mL. This method is
simple and rapid, and the results are satisfied.

Key words:leather; chrome; a slotted quartz tube; flame atomic absorption spectrometry
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STUDY ON THE ULTRASONIC EXTRACTION PROCESS OF
FLAVONOIDS FROM SONCHUS OLERACEUS

QIN Jun-zhe, YANG Han-wei
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The ultrasonic extraction process of flavonoids from sonchus oleraceus flour was re-
searched. On the basis of single factor tests,orthogonal design methods L, (3') were applied
to analyze the influence of factors such as alcohol concentration, extraction temperature, ex-
traction time and the material-liquid ratio on the extraction of flavonoids. The results indica-
ted that alcohol concentration had an obvious effect on extraction. The optimum extraction
condition was alcohol concentration 60% , extraction temperature 55 ‘C, extraction time 45
min,and material-liquid ratio 1 ¢ 40, close to the practical yield of flavonoids of 2. 24 %.

Key words: Sonchus oleraceus ; flavonoids; ultrasonic; extracting technology
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ISOLATION AND IDENTIFICATION OF FIVE STRAINS
ENDOPHYTIC FUNGI IN LEAVES FROM FICUS CARICE
AND THEIR ANTIMICROBIAL ACTIVITY

LIU Rui', MA Yang-min®, ZHANG Hong-chi’
(1. College of Agronomy &. Life Science, Shanxi Datong University, Datong 037009, China; 2. School of
Chemistry &. Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Five endophytic fungi producing broad-scope, high activities and antipathogenic
substances were isolated from the leaves of Ficus carice by plate method, which have strong
activity against ten pathogenic microorganisms. These strains with higher inhibitory activity
were identified and they were proved to belong to Penicillium sp. s Paecilomyces sp., Al-
ternaria sp. according to their morphological characters.

Key words: Ficus carice ; endophytic fungi; bioactivity; identification
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STUDY ON EXTRACTION OF BAICALIN BY ULTRASONIC WAVE

(School of Life Science and Engineering, Shaanxi University of Science &. Technology,Xi'an

WITH ACID-ETHANOL BASED ON PKa

SHI Chun-yang, QI Xiang-jun

710021, China)

Abstract: Using acid-ethanol solution as extractant, the extraction of from Scutellaria ba-

icalensis Georgi. by ultrasonic wave based on PKa was studied by single-factor experiments

and optimized by orthogonal test, the optimal conditions were as follows :

the powder (fil-

tered by 40 meshes) of Scutellaria baicalensis Georgi. was extracted by as much as 18 times

volume of 60% ecthanol solution under pH 4. 0 with ultrasonic wave of 32 kHz for 2 h. After

filtering, the filtrate was collected and condensed to 1/3 volume. Fitted the pH to 2. 0,
standing for 4 h under 80 ‘C, then centrifugated, washed, and dried for 5 h at 60 °C. The

extraction rate was above 10% and the baicalin content was up to 85%.

Key words:baicalin; PKa; ultrasonic wave extraction; pigment
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EFFECT OF DIFFERENT CULTURE CONDITIONS ON POLYSACCHARIDE
AND PROTEIN CONTENT OF NOSTOC FLAGELLIFORME

CHEN Xue-feng, WANG Yue
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract: Taking BG11, as culture medium, the N. flagelliforme cell is cultivated in liquid
culture and on three solid bed-materials with different wettability, which are sand, PA6 and
glass residue, then effect of different culture conditions on the growth, polysaccharide and
protein content of Nostoc flagelliforme. The results indicated that the growth rate of N.
flagelliforme cell in liquid culture was the highest, sand the second, PA6 the third and glass
residue the lowest. And capsularpolysaccharide and protein content of Nostoc flagelliforme
cell in liquid culture were also high, accounted for 5. 5% and 38. 7% of cell dry weight re-
spectively, and exopolysaccharide of Nostoc flagelliforme cell on glass residue was the high-
est, accounting for 4% of cell dry weight.

Key words: N. flagelliforme cell; cultivation; exopolysaccharide; capsularpolysaccharide;
protein
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STUDY ON BLEACHING TECHNOLOGY OF ONP DEINKING PULP
AND THE MAKING NORMAL CULTURAL PAPER

WEI Li, CAO Yun-feng, XIONG Lin-gen, YANG Yang, LIU Zhu-lan
(Jiangsu Provincial Key Lab of Pulp and Paper Science and Technology,Nanjing Forestry University, Nanjing
210037,China)

Abstract: The ONP deinking pulp was bleached with the hydrogen peroxide . The effects of
H, 0O, dosage, NaOH dosage, Na,SiO; dosage, temperature and the reaction time of H, O,
on bleaching was studied. The effects of the physical properties of fine papers were studied,
employing the bleached ONP deinking pulp. The optimum bleaching conditions are H, O,
4%, EDTA 0.2%, Na,SiO; 1.5%, MgSO, 0.05%, NaOH 0.5%, pulp consistency 20% ,
temperature 80°Cand time 2.5 h. The whiteness of pulp was up to 64% (ISO) at the opti-
mum condition. And with the bleached ONP deinking pulp dosage increases, the amount of
the tensile index, breaking length, burst strength and folding strength decreases.

Key words: ONP deinking pulp; hydrogen peroxide; bleaching; normal cultural paper
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WmEFE, WA HARR, MRRY, 7F
L. B R T 2% 5 H R T A 90 DRI RHE K% BT 1% 71002152, R 4 B 3 e ) RHH A7
B BETE BdE 71210055, BEPEIEH 2 6 MG AL L BRTE 7 710010)

B E.ARAERT REAERTRE G SR E LERA 2 FEHNIRA.XHHE.

BEFRAN S AWMU AET O CARE REE S AN QRN A MET RRERE
K2 R 52y E AT 0 8 6k Ao 8 A 0 PR A A B K 20 e/
mL.

XEIF: e AFTN,; AR
i E 4y 25 . R282. 74; TQ646 XRATIRE : A
0 3%

5% 5 Costrich) J5U T U AL w8 F SO A Bl iz 4F v0 B0 L 2 s A A7 5 2 i e R — AP 5. i A9 B
By i E AR R R PR AE  R R R A DR T | R At L 24 R R A R Y
B B8 53 Costrich oiD) R IR T 58 55 BRI R 5 » & A — R IV EENR U5 R 2 P FC A i L ] 7 ot L 42
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AT 1 55 09 25 F Z RE L 5 T8 A di 41 8 2 0 38 Kk i 8 dth IR B &) i (1L JR R AT 3L BE L A
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L1.1 sh¥kkt

BE 53k [ TRV 58 5 IR0 28 W SR FE I B 9K B 51 E B S UAE B8 5 IO LR BB D7 TR G4
B 0 T A TR0 A T B . R T AS0RE 0% - o 3 3 A3 0 A 56 55 i i) 20 ok, HE = 8 A0 oA A R I R
TR 7R IV JRR R 55 S /b B 2R Ak & 1. 4 56 S AR A7 7E 4 C & .
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LR e KT B ( Pseudomonas aeruginosa) ;s .%5%E BR B (Streptococcus lactis) 5 45 ¥ 05 % B B (Staphylo-
coccus aureus) s KIGFF W (Escherichia coli) s 1 5 2 f0FF W (Bacillus subtils) 3 35 %5 W (Penicillium glau-
cum) ; AR E (Candida albicans) ;s AW 8 (Aspergillus niger).

1.1.3 HFHE

MR E NN BEEANRSE R FRE 3.5 ¢, AR 10 g.NaCl 5 g, 35 fK 20 g,7K 1 000 mL,pH
7.0~7.2. BN PDA B3R 0k T S 200 g, 4T HE 20 g, BihK 20 g, 7K 1000 mL,pH A 4A.
1.2 Bk
12,1 WA H &

% A0 T T R D R BB AL S PR IR VR B Y B 22 AR A 5 mL R RK LIRS AIE
TF 5 A% W — 0 T 1 BT B 40 /b L w6 B 3R (TR HERR A W BUBE T R AT I8 IR TEE AR
W BE R 10° cfu/mL Y 45 i BT A2 45
1.2.2 B S o e e se gt

FHTCHE RS W S I 0. 3~0. 5 mL BLAF i BB T B4 0 P AR b JHIR AT 85 38 S0 IR 4 45 )0 L B A T il
il 2 A~ FAR.

TERAE IR 4 740 IR AR e F. 7E A 32 Ay 3 SR AR v B 43 3 3 fn 5
10 L, 75— PR AR T AR IR b FUR B 95 MU AE 28 °C R B4 5% 48 hJm b AT W0 ¢, 40 v 15 5% L 7
37 CRHEFR 24 h 5 HEAT WS S5 0 2 400 7 B g DK /0N R 48 40 7 B g DK /N o 0 W 1 4 1 i 553 , 00 7 P
DR ) 2 B R T  5i 410 T l / O)  B HL  55
12,3 B B o B0 1T R B2 By 0

BB Bl W EC % 4 mg/ml.,8 mg/ml,12 mg/ml.,16 mg/mlL,20 mg/mlL,24 mg/ml .28 mg/mL
4 TN TR V5 R SR )5 BRI K (0=0. 6 cm, & KB 12 18 T LA b e Tl A0 79 T 3 9 v ol G 7 4 A R e BT
J5 3T ER IR0 & R IR L RS 2H o0 XD T 2 AR 2 A B A SRR D A 0 BRL KRG R Y
KigR LAE 28 CHEIR KT I 48 h 5 WAS (CELRED , M4 & K5 FR MLAE 37 “CE R 5% 24 h Je WLgE, I &t FL 00 o 1
RN

F1 BEHmx 3 HEREMRK

o B St b et e e .
2 XWHERGIT = 3 B R E

2.1 BB A K EE ek 1 A S A
Voo R N e b 4 A .0 LU,

B S 114 S B T S 0 2 SR % T B I i 6 P e A BRI AT iwﬂa 13.540. 5
& 2R B 10.8+0.7

MR 3 FUHKEATOE LR DX A 5 Rl i %A bk, 2
HR X 2k JHR AT AT 114 B P o i, Xt T R A BT B 5. A X 8 R A =S
(19 - ML 35 A A6 00 281 47 1 e

®2 BREEGHXIMAEAEHLENNEERNNE (R4 mm)

HHEE 9.041.0

P B R 5% 53 e BE / (mg/mL)
Microoganisms 4 8 12 16 20 24 28
L MAT I / / / 10.0%+1.0 13.041.0 / 8.0%1.0
SRERS7 10.0%1.0 / / / 8.5%0.5 / 10.540.5
HRW / / / / 11.0£1.0 / 8.0%1.0

/2R A B
2.2 REWRERAKREGMNZ

25 VR BE S8 By A BT A M DL 3R 2 AR R L B S T X T R R TR A B M B YR 20 mg/mL B
e RAW TR B A 3] 14 mm; RO S ZRIE 58 5S04 E P W R 4,20, 28 mg/mL; 7 %5 04 76 56 5 7l
W BE Sy 20 F1 28 mg/mL B A B8R AP0 B P BB U U0 B S8 S 0k T 3 A B i A Y e R Ak
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VU P 22 1 55 15 il o < B €00 8 40 R T DA L P T RS 18 28 B T RS R A B RO O T BE R A R B 5 ik
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[3JZ WA, Tk R 5 MK 52 P IS S iy FF & SR T ], H E & ,2005,27(5) 1 45-47.
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AN EXPERIMENTAL STUDY OF THE ANTIMICROBIAL
ACTIVITY OF OSTRICH OIL

YANG Xiu-fang', WU Fa-yun', MA Yang-min', FU Jian-xi*, SHI Fang-ping °
(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Shaanxi Quanchangrong Biotechnique
Co. , Ltd. , Yangling 712100, China;3. Shaanxi Yingkao Ostrich Co. ,Ltd.. Xi'an 710014, China)

Abstract: The paper disc-agar diffusion method was used to survey the antimicrobial activity
of ostrich oil against Pseudomonas aeruginosa » Streptococcus lactis s Staphylococcus aureus ,
Escherichia coli, Bacillus subtils, Penicillium glaucum , Candida albicans and Aspergillus
niger. And determine the optimum concentration. The results was that ostrich oil was
shown to exertexcellent antimicrobial effect on Pseudomonas aeruginosa » Candida albicans
and Penicillium glaucum and the optimum concentration of antimicrobial activity was 20
mg/mlL.

Key words: ostrich oil; antimicrobial activity; bacteriostatic action
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GEZ O AR EBefb 2L T &, BEVE SEZ 716000)

i E.FHEF B (Hydroxamic Acid) 2 —E#H B SHAESH. FHFRETARAFZRXYT
ST Akt — R HAHBLEBAIESY Cp, Lol (Cp = [’ —C;H;; Ln =
Gd, Sm, Er, Dy; L = C,H;CONOCOC, Hs) , 3t 5K A 7T & 547 L 40 98 ki (IR) A= i (MS)
FH AR T HIAT T 5 M Ao K AE,

KER AL, —KXFTABR; MAEARSY; 4R

HEES XS TQ266 XERARIRAD: A

0 Bl

s

S ¥ )15 1 (Hydroxamic Acid) VE g —FfAf 24 35 35 09 A7 BIL 55 IR, o — 2007 280 10 w8 008 5 30 o T L RR ik
F4 45 K AR L B4 0 A 1 BE A S 520 Mg TR A 2 A Al 2 ST 5 5 O ) 2 ) R

S 0 1 T i DA A S 0 A TR DA et X G IR A R S AR T XA T o O % 80 i P 7 o S A v i X
O EEIG A T R RN BRI AN R S A 2 S 0 R LA T P R 1 XU R s B R — R R R
RE VAT, by 7 AR P rp £ 7 7 A T 1) RN A8 P A 20 1 D, IXRE I 25 5 A S R i IR W 1F 2 6 R
BT R BORME ST E, PO B Y e 8 E 1 DU TR BT IC R A A S RS IR R T s BT AL O
B2 b mT DA A 0 o 500 10 ELAE RO T 6 o L R 50 L DNA D15 B f o S DT A E )
Z IR R A 5 G IR A AT S T B AR b e S R IS TR 5 & R B TR R LIS & W, DR 53 52 15 1R
TR M A R A HLBC G B S A E L S AT A T R AR S R L O LR At N
—H S =M G Cps Lo fEM, &SR0T 4 Flok WA IE 5937 B LA DL S 4 1 ~4Canl&l 1 pr
) XHHEAT T IRER T LA RS R AL

Cps;Ln + C;H; CONHOCOC; H; ELLY Cp, Ln(Cs H; CONOCOC;H;) + CpH
1~4
Comp 1 2 3 4
Ln Gd Sm Er Dy
B1 #HAHLANESY 1~4

1.1 A% 5
Yanaco W fU& SN (EEFR R AR BYE NNE, IREITRLKIE); Carlo Erba21106 B0 43 #7145
Perkin-Elmer 983 (G) BIZIAMEIEAL (CsT B 1, P AFTEE A 4 000~ 200 ecm ', KBr JE /) ;5 HP

« UsHE H #1:2010-01-05
PEH T A PR (1965 —) , T, B i 45 22 7 B A, BB B 9E 5 1 - AT HLA AR
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2989A BIBTIEAL(EL Ji, 50~400 C, I RARFE R Gd, " Sm, " Er,"" Dy,""O , "N ,”C, '"H K
). &R S8 EDTA 447 & L 5E . S0 R Schlenk $i AR, Fr A BRI 76 T 4 & AR F 9517
VA 700 O S IR R IE CBE S A BT A, 3 2 AR K AL L AR BT ik R S AN 22 . SRR AR R AR
T AN 22 03 e R F R ] 9 A A AR 0 B AR (0 A AR R AT . %A b Cp, Lo 5 TR AR G IR I MR 4K
=BT NNAY RS K
1.2 ARA ZEXTEABRMAANERS S (1~4) 5K

Schlenk A 0. 614 3 g (1. 742 5 mmol) =% 4L Cp,;Gd F1 0. 420 4 g (1.742 5 mmol) —ZKH
SAHEIG IR Co H, CONHOCOC Hs 23 SV i T 45 mL M1 25 mL Jo/K DU We e Bl J5 6 — % 1 480 3 i 1R
WG R 2 = i ALIE W, IRA WK 50 C REEFER N 48 h, W R 46 £ 15 mL 247, #F AL S B 30
mL, 32 ZIHT KR DN, B0, 7 L2 DUTEH DY AW -1E OB (Vs 2 Vieasr = 1% 2) BE5E,
mn R 18 mL IEC BRI Mk, B2 TS 1 B AR R I B,

A 32 A5 B & ) 2~ 4.

2 HR5iITE

S I A W2 ICZE 00T IR Rl MS E1F, 25 B4 33 1~3 3 Fix.
X1 BESYHYEMERMNTESINHE

SEEE CGRIE) /%
R Bi FEER/ Y S s/ C -
Ln C H N
1 #0 62 215 29.39(29. 80) 54.31(54.63) 3.60(3.82) 2. 74(2.65)
2 # 58 197 29.29(28. 87) 55. 63(55.35) 3.61(3.87) 2.93(2.69)
3 # 55 223 30. 86(31.31) 53.16(53.61) 3.43(3.75) 2.88(2.60)
4 Wty 67 209 31.06(30.49) 53.72(54.09) 3.45(3.78) 2.47(2.63)
R2 EEYHILLINEE T E R IE
Bt &4 AN ETIW Yl / em !
1 2928, 1595, 1 545, 1 456, 1 377, 1 233, 1 014, 974, 971, 918, 880, 777, 415, 226
2 2922, 1594, 1540, 1458, 1422, 1176, 1071, 1 025, 890, 853, 775, 411, 223
3 2955, 1599, 1521, 1459, 1377, 1235, 1025, 975, 721, 688, 409, 243
4 2958, 1599, 1542, 1458, 1412, 1377, 1177, 1070, 1 025, 757, 690, 440, 239
R3 WMEYWHRILEHEE
B &4 Bl EBER A/ (m/e)
1 528[M], 331[CONGd(C;H;),], 200LCONGd], 172[NGd], 121[OCOC;H; ], 105[COCs H; ]
2 522[ M7, 325[CONSm(C;H;), ], 259[CONSmC; H; J» 152[ NSm], 105[COCsH; ], 65[Cs H; ]
3 536[ M7, 339[ CONEr(C;sH;), ], 208[CONEr], 166[Er], 121[OCOC;H; ], 77[Cs H; ]
4 272[CONDyC; H; ], 207[CONDy],178[NDy], 121[OCOCs H; ], 105[COCsH; ], 65[C; H; ]
@ @ MEI~F3W,EEY 1~4 WU EMNEREZR, BT
HHE K C,y Hoo NO; Ln FEAMS, & Cp; Ln M1 C; H; CONHOCOC, H;
Ln N
T o BREEARIE 1+ 1 RS AW 1~4 (9 TR % B ML e W g0

7-Cp WU LRSI A 1~4 SRR TR G & IR A4 1~4
BRI v E 3 200 cm ! I B R IR ME R L SR WA b g LK
B2 medh I~4 TROSMHR 2 5 Ly BEw s, W veo IIEHIK R AR, EHRLEAETS

I
N\O)‘\Q A3 BC A 76 780 em ™', 1010 em ' Al 1 440 cm ' BT £ 5% B0RE A 19
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5T EAL.450 e "Ab A Ln-O AYERAE I, 55 4h, 220~250 cm ' BT EL T Lo fil 7 -Cp-n 58 & A9 45
TEW W, S 1 R A B RP AR TS SRR BR L BB ) 1~ 3 FE BT il &1 B 380 s 9 7 B 8 i) 4 8 e, T
B 4 B S A BUAR R A B T TR C S 1 ~4 B E R BT CONLn(Cy Hy ), CONLn Al
NLn % & 8 2 90 K 190 WL A 16 2L &2 PhoPhCO F1 OCOPh %5 Bt (KRR AF 5% F 0 8 7 0 (H R B 2 1
B IR K, RIECG W3 LU 5y IR AR, I A5 K. J8 3k DL E B F 2R &5 e i el i
TG B 4 AN BCE YT & Ln— N Ln— OC $# 1 9 —Cp— Ln 8, Bt & ¥ 1 43 F X Cp, Ln(PhCONO-
COPh) , BT 7T BE MY &5 48 X an & 2.

3 HRIB

PE DL K W R B 15 TR M B A4 a2 T Schlenk HoAR G T — RIS BB LA HLEC &4 . it — 2
FE TR LA X LE SR R B A LS AN (E AT LR T A s 3R S e i EL A AN T
R ) P A B AN R S B S A R AL | S A B Ak A5 A [ A 2 S R mb B AT )32 18 o TR 53
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SYNTHESIS AND CHARACTERIZATION OF LANTHANIDE
COMPLEXES INVOLVING CYCLOPENTADIENYL AND
N-BENZOYLOXY-BENZAMIDE

YIE Jian-yang
(Department of Chemistry and Chemical Engineering, Yan'an Institute Technology,Yan'an 716000, China)

Abstract: A series of new mixed-ligand organolanthanide complexes involving cyclopentadie-
nyl and N-benzoyloxy-benzamide ligand Cp,LnL (Cp =%-C;H;; Ln = Gd, Sm, Er, Dy; L
= (C; H;CONOCOC; H;) have been synthesized. All the complexes were characterized by el-
emental analysis, IR and MS spectra.

Key words:rare earth; N-benzoyloxy-benzamide; lanthanide complexes; synthesis
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SBR T Z A B H A R T /KR

gz, T OB
(bR T 5 S B 206E, thpd KJE 030051)

B E.d 3R SBR TEAEBMAAEFT KGR, R T ARBREF X2 HREGY
W AR AR R R AN TR RAEBATAS ERE 25 CTF. 8K X A ikt K, B E
% 3 h, B4, ¥4 40 L/min,# K COD R E A4 250~500 mg/L Z 18 ,DO %44 2 mg/L 8,
F R AR R AR KRR ¥ AR B) AR ARG

K :SBR T8 WA A E TR TR

FEESES X779, 3 XEAERIRAD : A
0 B
THAKEE R EG R EERNEZ —. SBR TARER A S5 E . EMIK, bEgREEER T2
WA R 300 LA b HoAR SR T A, HRT A S B A Y R BB X st A5 s 7 B

ARAG 4 T R 3 T /N R T ¥ K AL B E T R K A B R A S e A T K AL BT EOR
AR K TG Y TFRE T — AR 4 U S T B I A%, Je 3R 1R 75 7K A Bl Y — TR [ R BRSPS AR Y
LESE -9 301 S

IRCBE A 9 T K B RN AT AR A R G A A 2 R Y ST LA B HE TR B A ] B AN AR E M A
SR AR I T 1A% O N AR R 3 SBR T 20 Ak BB A 1 5 K R

1 RBRMBEEE

1.1 XM

(L350 i FH 2 s . 326 BT FH 42 ol 75 g B 190 O Dt i ¥ A v 368 ¥ 7K A 38R T A 90t 0 9 4 403
156 . S UUVE R E L4 LIS W P 40 A 20 A 2 B VR RIS I A 3] SBR SN % L SR 5 AN TRLDLAE 16 75
K.

(2) N TR KB . R 7 A 50 T FH 2 7K 45 T0UHE A 18 B AR T HE 90 52 i 38 B 3 ARLIR S AR 3K
o6 9E 7K SR BN T T o A4 B0 A 35 75 K 1k A R (G HL, O VR & (NH, CD KB iR — &4 (KH, PO,)
DB AL itk 5 R0 R R B R
1.2 KBXE

(D) i K H A B AR 50 Lo i ZE 08 7K A 78 IS 30 28 5 Ut £ L e 2B 177 .

(2)SBR N i « A BIL I 3 ) i 19 4 5 JE 85 PR 25 4 » &1 60 cm, B 31 em, 4K 31 em, A AL AT 46. 128
L. SN 2 M0 1 3 A7 BORE 1A E HEZK 11, 363 A HE U8 11 RURG B0 B fl L e =Sk L L 0 3 A LA A5
A 2 {05 PR 75 PR AE 4 S0IR S T A TR iR R

« IsHE B . 2010-01-21
PR TR e Ha 55 (1979 —) , 2, LU PE 4 9 M TiT N L B3, A L R 9 1) < 3R TR 75 K Ak B



%28 SEH 55 55 SBR 20 Ab BRI B AR 15 7K BRI 5T + 89 -

(3 4%t 2 T D ol vl e 2 47 o 88 3 e /K 9 2 AT 9 52 L 8 DA O E
C4) MUBRARE 1 & B O, E | /K R 1 1R el s T )

i i 25 1 30 B 47 — n
A 7 SR T 0 AL 1. B
[7]
2 HmitiE . N
SBR T2tk 77 2% 5 0 i B 05 9 1 B
WA A 8 15 U 0 4 5 W 25 B K T 20 10 52 o !
BRI 3 % SBR B 4 5 R AR IR0 32 K O .
AR RSB O BF 9 B b Btk 7 3 B e s —
W I TR i 0 4 8 5 D8 M R F 0 K0 40 =
3 AP

Bl RABEEITZH
N - v I M VT YR M B (5 U 4B
N B e R L L ST L L ——

SVLISHETLRE L SV I 7 W8 17 W R IR EE MLSSY BT g it 5. 000526, WS S0 LI 7
M7 2 B B g 3 S — I R A T RS Bl AR K P 7K PRI 5 8.t KL 5 9. BBURE 11510, HEDR 1511,
5 LRI H AT SBR H I R 75 U8 1 BE 1Y 5 L AS IR 56 B K AR 5 12, KA 5 13, B R K VA S
FEBEET AR 3 h, BB 40 L/min, 4320 3 T4

a. AR K AR HEATESMBERE T T5 VR Pk B8 B R G TS Y W I 5 BR AR 5

b. 7K TR B8 S AN R A V5 VR I i X B e T e 1 R PR AR

c. HEAK [R] R A 75 8 1 BB L R G TS G 1 B BRASCR.

(2) BRI E] 6 SBRH I 5 U M 8 11 52 ). 6 2 W S dk , 76 A [ 1 BRSO ] T 8 05 e M gl R 48
X5 YLy 1 25 BR A L. i B Bl gk i S — o i K O 2B AR 0 R A (] R 3 — o Y R K O
W A ] T3 70 MR A SR AT 98 L SBR R 396 2 5 U8 4 1 190 52 i A X 58 0 2 b 7K O 2R IR o R R, A
E R RS N L 4 3 AT

a. TE T E MK 7 20 AT L AR E] O 2 hs

b. 76T B K 7 20 R T L BTN 3 hs

c. TEC B MK 72 AR N L BRI 4 h

(3 BEA X SBR i M35 e M g 1 5% . ol FH 25 B A Ay 0 AR L dee AR R i TR LUK W] 9 8 1E &
B, [0 5 V5 e P BE K ZR GE XS Y L BRACR L O SBR T 20 MR A 1 A8 S AR B OE R AL

3 KBEREHH
3.1 RBEF—NELERLE>H
3.1.1 & THFr SV .MLSS #¥g & 4 r

HRAE R 1 A B T U 56 — T O0FN 2R — T 00 A3 M5 Je ML BE SR A5 22 I A R 30 = T AL WAL T
P> 150 B o T 0 0 B R A L 3 R TS e 1k RE A

3.1.2 AT NH; —N.COD %4 & 7+ #r &1 BNIRT SV.MLSS HRIEF
HI 3R 2 R 3 BT A dis vT LLA L 5 = T A BUE THE SV/ % MLSS/g SVI

TR G R B R ERECR A IR HEPR S 3. 1.1 194
Bl RARAT ol J035 1L 75 U8 VE RE /Y 4F IR B W 1R
VGBS e

2 33 0.21 157.14
3 33 0. 24 108. 33




© 90 - YRR N %5 28 %
x2 ENMIRTNHL,—NRBREELERIER
THS  HKEOGE  HUKBOLE K NH, —NBWHEE/ (mg/L)  Hi7K NH, —N B¥RIE/ (mg/L) NH; —N B EERE/ 2

1 0. 407 0. 209 25.75 7.75 56. 72
2 0.312 0.182 18.75 2.3 87.5
3 0.251 0. 065 14.75 1.5 89. 72
&3 HEANIRT COD.ERiIZF
. 25 WO FE HEAKE B AE HAKWIEFE  #EK COD, ik COD,, COD,,
Y R/ mL R/ mL R/ mL /(mol/L) /(mol/L) EBRR/ %
1 5.73 5.27 5.63 174.984 38. 04 78.2
2 5.81 5.25 5.68 213.024 49. 452 76.8
3 6. 04 5.41 5.96 239. 652 30.432 87.3

3.2 RKBRFHE-HELERE S
3.2.1 AT SV MLSS %4 73 #r

F4 AEABSETESHEXEETIRE 15 Ve ) R EEDTRETERE . T FH 5 Je TR L (SV)
SV.SVI HJ & Fvs5 e 48 K (SVD 3 95 35 48 45 ok i LLIEAfr. 3 A
ML/ (L/min) e A4 LIS TR) Y B AR AE 00 3 CHIV BRI ) o 4
T St SV A Xt SV ) 5% h) FiGHEE R SV i
20 30 40 20 30 40 — et L 24 SVI<T100 B, 75 U8 TR M fE R
1 32 30 33 146 125 163 %,%f[ SVI= 100~ 200 Hﬁa(ﬁﬁ%l’iﬁﬁ*ﬂ&,ﬁﬁ%’l
2 26 198 B3 10695 ey 000 L TR PE RERE 22 L 15 TR S K. — MR
3 23 24 24 115 120 126

M5 K M SVI £ 100 £ 4. BB &K 30 L/min
FIBES N 40 L/ min BFFE T80 2 CRIBE SO [E] Sy
3 ) TFIEPETS U8 SVIHBHF 15 I TTREVERE R 4F. £5G 40 B il 15 i BRU & 4 40 L/ min BRI E] 2 3 h B,
15 U8 I 22 BE TR 1 e R AT
3.2.2 £ THLFTIN NH; — N, COD %48 /3 #r
x5 AEABSETHRESFHEMEER.COD UEERM COD EEERENZM
1A &/ (L/min)

THS X S8 2 R ARG S Xf COD 2 B 319 5 0 XTEE A COD £ B F M L5453 52 M
20 30 40 20 30 40 20 30 40
1 47 52 87 94 97 82 141 149 169
2 53 54 89 89 84 98 141 138 187
3 70 70 80 85 85 92 156 156 172

MR 5 WHLFE 3 F 0T BN 40 L/ min B 2 & LBRR M AE L < T, To0 2CHPIRE S
BFE] S 3 h) 2 A 22 W R g 5. LR S i 30 L/min BEAE T00 3CRIBRE AT )2 4 h) &0 A 22 B R 4 4
WE S H N 40 L/min BF T80 2 CERBRSN ] 4 3 h) COD Z2BR R iy, S 4 30 L/min I T8 1 (RIS
B 2 hHCOD L BRF . & COD RBRBEERIA K L55 % A A M COD LB M, B &R 40
L/min B T35 2 CREBEASCHTE] Y 3 h) S AR COD 25 B8 5 .

3.3 #Z SBR T ELBAZTHWRMELIEZHK

R A8 565 55 — B B 1) 5008 40 BT T 2 B 2 K Oy =X R A TR 3 h AR IR I e R R i 40 L/

min. M 2353 P S AR S R 29, 99 L/ min, AT 75 5 (06 0F 280 1D

w _ SR IR AEIE S 40
BRI =" s m s 29,99

=1.33



%28 SEH 55 55 SBR 20 Ab BRI B AR 15 7K BRI 5T + 91 -

4 HEFRIB

(DA 57K SBR T 23K [ B R 2 75 a0 L S o B W =it J3E 1 70 A1 T 2 B2 Wi 3% 1k 95 Y8 119 7
ARGV T RN [ 2 7K A0 S A0) S0 e i R M RTS8 9 08 AR AR L HE v S 0 BT o IR A A Y
el SR R ORI AR 75 Y0 7 A I . DR E K O 2T 9 S R A R RE e £ L R K RICR R

(2)SBR T 2 v Ui A R/ 5 B 452 TR0 9 1 9 908 B0 7 R 5 P o R E SO 2L IR R 5
L 75 JEIE K« DT TB] 425 e T35 7K Ak BRASOR . AR 56 foe 0 W < A A 52 2 DA COD VU RUAY H K 45 B 3k 51 1k
JRCR T 0 7 1) 32 5 D U e a6 00 F) R R A A I MR R B E ) 40 L/ min.

(3 W IR ] J2 52 W 305 P95 DR PERE A9 £ R [N & SBR T 2R it Mis 747 b e EE i 2
Y i EL B U () X 4R v B R JE R COD Y 25 BR AR 2 ¢ H 28, 1 i U Be e 1 AL A DL 75 31 T 4
P10 3R A . A a0 e G R N TR B 8 A S LA CODL BRI 1 7K A A 38 21 1 70 v oAy 32 2 0 3 aed 3 6
8 9 73 M A A A0 W e 1B 8 E 3

(4) AR 106 A B 72 1 7K 7 30 BRI R A8 T 20 AR — RSN [R] 00 T AR O g B, i
158 K 23 BT AT A5 AR I o HF T 00 < BRAUIF ] 3 by, BRAUHEDY 40 L/ min, 7RI E 25 °C L #E7K COD ¥
1 250~500 mg/L Z [, DO 4EFF1E 2 mg/L, 1l HL 5 %58 5 P75 Je L AR 1L . SBR & 48 N AT LLZE R £ 19
TR,

2% Uk

[1] MRSz, 22 X5, P-SBR A3 2 JE e 2 K i 3 i 58 [T ). BRBE TR, 2005,23(2) 1 12-13.

(2] PR B, 52 01, K A4y ab B BR[O b st v B SR B Bl 2 KL L 2006, 3:474-475.

(3] XL F. IR T V5 /K A T2 Bk [T ], K B4 ,2003,1.25-28.

(4] PR IK. SBR kK A= A AL AR A [T ], v B G080, 1999, (3) 1 34-35.

[5] X&), 9548 3, ZE 5, 45, SBR &% T AL IR B R BFSE 1], Tl K 4b 8 ,1997,17(5) 1 3-5.

(67 #E 4B 5, A2 KR, Pha . kK J7 X4 SBR & G Ak 3 Bk i s i [) ], /K b ¥ AR L2006, 32(8) :50-53.

STUDY ON THE PROCESS OF MUNICIPAL
SEWAGE TREATMENT BY SBR

CHAI Yan-fang, JIA Feng

School of Chemical Engineering and Environment, North University of China, Taiyuan 030051,China

Abstract ; Through the use of SBR process for urban domestic wastewater to study the differ-
ent mode of operation of the treatment effect obtained under certain conditions, the best run
water quality parameters: temperature 25 ‘C, water inlet means for the rapid , aeration time
is 3 h, aeration capacity of 40 L./min, influent COD concentration is between of 250 ~500
mg/L, DO maintained at 2 mg/L, the removal effect of best water quality can reach the per-
mitted emission conditions.

Key words: SBR process; sewage of urban domestic; treatment of sewage
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HEAT TRANSFER PERFORMANCE OF LIQUID
COOLING HEAT SINK WITH STAINLESS STEEL
PARTICLES IN CHANNEL

TANG Ya-nan. GAO Xue-nong. YAN Jia-tao
(Key Lab. of Enhanced Heat Transfer and Energy Conservation of the Ministry of Education, South China U-

niversity of Technology, Guangzhou 510640, China)

Abstract: Dispersion effects and ribbed effects of porous media can significantly enhance lig-
uid-cooling heat transfer. In this paper, flow and heat transfer characteristics between the
snake-type channel heat sink packed with different diameters of stainless steel particles were
studied. The experimental result indicates that the heat transfer coefficient of the heat sink
filled with @ 3 mm particles is the largest under the same fill porosity, which is about 1. 25
times than that of the heat sink filled with @ 2 mm and @ 4 mm particles and 3 times than
that of the unpacked heat sink. Besides, the flow resistance factor of the channel packed with
@ 3 mm particles is nearly the same as that packed with @ 4 mm particle, and lesser nearly
20% than that filled with @ 2 mm particles.

Key words: liquid cooling heat sink; snake-type channel; porous media; convection heat

transfer; pressure drop



No. 2 B9 VG Ak 4 K Apr. 2010
« 96 JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 28

XEHS:1000-5811(2010)02-0096-04

EEWENEREE FRMERE AN AT RHERE

EREYT, Kobde, RER

(BRVG R R OB AR R AL T BRI AL 2 S HOR AT 909 %, BRI T4 710021)

W ENBTEOMETLEEETRAMYBREARKLSMIEEF LS, R EHRE
£ 8-HhEkE RN TH R X IR E, TNBT RHEBKEF 32 G BN F XA
BIEERARBEARBESMIEOAR LR  REEETESMIEEKRLE BEbLs EHT
A EALA] R T AR G 2 R O,

KR . ESME; 255 F; AWEE; 2/

FEESES:TQ425. 2374 XHEEARIRED . A

0 3l

1 A A i ) 17 L 3 S 7/ 22 e T T — b R 0 IR B 3 B B R oR T A A B A L IR
g T AR AR S B FH g R AT 1B 4% sl BT PRI I 1 0 22 A5 A 0 P e %0 2 o o 3o 2 G Al 0% R 5510 B
T HEALL Y . A TE J2 5 T3 — R i IR AR I ) i J i B2 AR R SR it L I T A BB e B % AR i R i
A 5 e AR A 2% A0 ) R M ORI G v R R R 7 e 58 ) B S A S L L S TN SR T L AR SO
G NR Y 2328 BT E UL ORI BB I AT T AR Y RS

i

1 EGWENS %

B A IR NG LTRSS K2 — 2 R A A S S S B T AR L —
BEA R TR0 T 00 4 10 BA LD 2 5 A N0t L T, T 55 4 S 1 10 2 A R AT IR AL
T 37 T T2 AT L FHEFR (955 V A IREISE VT A T Z R T, £ 5 O.N,S P As.Se . R {
JEE T I AN [ T 45 5 A A A 3 A 40 L R L B A R A T R R A T

H,C—CHF FHC—CHF DRJELRE SR 4324 2545 MBS U AT 4 S K 4R 19 (L &2F
HeE WGER AL R RE R E T Y MR

RINFZ B AR M T AR %, BA1ES T

CHNHCH,POOM,  pa 5 47 N L O S0 37 J5 - R4 38 10 28 W) 45 4, L

AN CEEZS ST SIS S Ve
N-N R BT IR R B A AR T A AL

SR+ 4 T AR
B A A 4 U A A
2 EAWEAESBHWEER— L3 RLAH
B R R B 4 % S B LT R 1
DY J5 15 42 B 42 1 B T I R AL/ 53 - 4 W R RE 45 T 78 S R B 14 L2
AR . TR o 55 085 7 S R B AT L 2 2 I 5 4 185 7 B0 245 1 T3 M T 5 T 02 1 1 T 45

* WicHe B #.2010-03-02
P MR BEME T (1984 —) . 2, B 7 45 R BH T L 76 S 1 4 A L R 5 5 1) < W BF e 4 1 £ 44 6% o W2 6 351 %) 197 11



%28 M T S - B R X B S T VR R A B 1z T Y TF « 97 -

b < Ja o 1Y DS o) B S BRI R 20 LA R IR R B A S B IR S T I
B MG BB R B BB AN 2 .

[ 2 s ch 430 R IE B i 5 2
emmramEnsaes e Y Y Y Y o Y Y Y'Y

%ﬁ%ﬁ%%?%ﬁ@ﬁ%%?ﬁ% < ﬂmgh < ‘{v} CKV}
TRk, e i B F T LA A R 1 s Ve v
ETEE. IR A KRR, C 5 — ch—ch— ch—ch— M ch—ch— ch—
WCSNHAT 30 2K 607 dh 1L F e NSO
FUESCHL T T AL 10 77 0 OE AR £ L Jik

% R LT LK.

‘ ‘ B2 ¥oWErEtks TRETER
(1) MR ERJE (EDTA 2K). %

FERRAE(EDTA )N 2 Z e W £z (EDTA) & 3 B Ak 2% vh e HI 09 43 BT iR, B RETE AR W 55 F F 5 A8
[F] Y 46 8 B 125 G B IR GF i3 P M. 05 BOHL 549 5 1t R B9 285 s B A R A i k. il an 11 3
JUT 735 1 9 o 235 A 1) AR B gl 2 oz P 3 1B 1) B R A

ﬁ%‘é%%*ﬁﬂgﬁ PH:5 HﬂLXd‘ —CH,—CH— —CH,—CH—
Cu®" 1y f o W B 25 = 8 0. 62
mmol/g, Al ] HCIO, ¥ W% 1 HOOCCH,
pH=1.3 i}, HX} Heg"" 1 & = W B g CH2COOH HOOCCH,~
Zal 1. 48 mmol/g, A WXt 45 F S crycoon
B4 JE A AR R A B

T2 e Bk 10 47 A5 . % e 1 2 B3 R AR KN
B R AR 3 U 4 ) PN R 4 )
- B R B P RE R G i ELELA A s K DRI e K R TR R TR A o T R DT B ) I 5 R
.

(2) B RGeS & B E (NDIE RS S Y. TEM 5 & 48 5] A =5 2 B A JE i s 2886
JE X Ni 45 4 B RRGR 00 W B

i 35 30 S5 A T B | e S PR R AT 4R S AR 4% A Be T L R i 2 A R H LA i T T L O A
T I 4 o), FEME R RE O T 5020 i i ARG B 18 e fls RS 6 R B DA AR R B R A 45 A L AR
KL A 1R R E T B oA DAV 7K R B G R A A R

(3) 8-FRFLMEMRAS, 8- LW b J2 AT L& WL AN 43 AT f 2
WG AW KA G FERPE R T RA RS S I I ”O
RE 1Y 8- ¥ L ME RS &5 B . 8- 14 3 s bk B 5 ) i A 0k 5 WG R nn -
ZMRERE T X Cr" " NI*" Zn®" S8 T 10 R4 .
ik 2.39~2.99 mmol/g. Fl 8-F5 Kk msnbk | FY | 1] 2R — )y B R i
R AR kG B — R B S AR L 7E pH Dy 5 B X 4 8 28 4 B4 5
W B LA AR o A RE R L AR Cu®' VHg? " F Pb? T B A2 e 25
50k 318,224 F1 202 mmol/g'™.

(1) BBEIHMIES. @B A e A, X Cu*" NI Zn" S8R B F A% &
RE. A 78 BB 7 B Il A R I, HAE S B

BRI 2- -5 -1, 3,4 M B SR IR R G W AR ST RE B Z A 5] A& % s 1 1Y
A B R A I A T R 3 1 S K R S A DT 4R R T BB R 1 B A b e

B R K 5 R O HE M E SR il 19 2 s WL B AE R B b 0 B OK AR B AL SRS R R T I 2R Y
B A R A 35 D05 Py L 5 0 RD B XA AR R AT T R A AL S A S B R B TG R A .

_ CH,COOH

NCH, CHNL Gy coom

CH



+ 98 - YRR N %5 28 %

FH,C—CH, (5) BRI, KAEI I H 9%, 5 B A 00 2 S W IR T 5t & Jm A B
MR AP R L 2 5% L R ) B RS A o B <6 i ) R R R B SR A S

VAR Z A /N BRI D JEORE S 22 Bl AL L3 B 3 BCS5 KL, 43 U B9 35 A7
AL R ) BE ik 143 R 23 A A 0T T AR 8 A AR G A I B4 T

CH,NH
AN
O 3 NMBEANERENESEES FRMAOHRHE
N

LB A RN Y 5 BT, R R SRR A — i T R AN R S A 00 A R
O e RIR w7 TG W B H W 1 AT 4 38 52 OB L BE R 45 s R A
TP TERE T B0 L WS IR R SRR A
3.1 RAZN>TEHESEA

W FA B A 2T 4 3R e i R ST AN B9 SR AR e o3 1, dl e LR R A TRE AL
R SEAL BRAL VAL SCHRAE RN, B S TR I TR R TR B Y S R 0 T R R AR A I SR R
Jei s BTl BB At ) A T S T Y 0 R B e A B K S 1 A R S T A R B AT
RAF K PE. e RME —MRERA Z R IE A A ENA R m D T REY . AR N5 Ao 2 &
.

3.2 e REZSTELSHE

e 73 SR ARE SR BRT H T R B A A 2 . B 2R T Tk S AR IR R R <G R S 1 A B T
B, 1 R T 2% JER IR X 4 Ja 5 1 1y B R .

K1 RAMERBEESMIEHRM %R

B5 RETHWR

B g 2 B 4 ) 97 45 3, W i o
TE A R g T Cu?™,Cd*" 524 WK M R 479 g/g
2y JN 41 Fe't ,Zn*" 4 @ i 5 5] 27.4, 36.3 mg /g
76 BME B AR Hg (I[), Pb (1D R B 4 A}
JiE e g A g (1o 10 Ca®", Hg*", Ag'™ % W 4 e L A Ak
5 B R g Hg*" ,Cu®" \Ni*" 4 W BT 4 g 1.342, 1.087, 1.192 mmol/g

4 EAWERNA

B 5 AF 5T TR B 5 W AT LA A 07 FH - DA 48K
4.1 ARA KA

A B BG4 88 4l K O T 0 7 T AR R BB SR Tl 2 AR Tl DR R RE ML AR
il LK. MZEERWAE S AP (Fe' " WGP TUOKBR B IR, R 8 F W LBREN 72%
~ 78 %0, PRI Ry R K Hb XN R B (Al B A o T AR &L 8- R R Mk A B S R PTH T 88 IR T K AR
T E 4 BT RS R AT
4.2 HFEH/P

RAE W RG]V TR A R B R A BE K Y SRR A TR NLE SR SRR R 2R &8 BT Rk
A RN AT A RS HASYE T K I 4 8BS W DT I 2 2 /K v ) 4 J R il A B K 38 B I 51 R K HE
bR . SR FH 4 J@ 2 A 70 C EP110) A 3 [ Hi 6 A 25 4 222 K, 5 IR T 4% St 1k 2 A 3 3 1) fl oL T UE W R
SE T R o A B ) B I T AR G T R ) R R R R K 1 Ak B Ak B 2R FRAR A AR 4 04 8 R

=[20]

4.3 BiEkLAE
BRG] LUARR St 4 B A0 VAT VBB VAT VAR VR LA 4 AR Emre Birinei %5 i £ 89— R B IR B I AT
DL 42 @At



%28 M T S - B R X B S T VR R A B 1z T Y TF + 99 -

4.4 AEAFH

R BEAE ) &5 10 S0 — O TR A A W IR T LSRRG + e Z A 38 IF 9T 2 I A 3k 1B e 4 R TT L 4
WA e 240 A E
4.5 BEHTA

CA AN HA B 1E R W B 5] 25 52 7 X0 A HURE A 24 10 12 B 1k e RO B A W B 38 7E 900 DA I
W o6 3 AR AL A PR o L I VA A5 PR A L T B T DA L I R A L A R R A ML AR 2 R R A R AL S
R34 A DA AL B b 2 v B 4 T ok o T G, O T o B BRI Rl AR R S oy B AR Al rh s 2
4.6 R

T 27 55 30 o 4 RS i CAIND TP M R CALAD SR R i 4 2F 4 bR 5230 th & I8 & 21 4k v A S0
FERSERT A BEAENP A Cu® (P X Cu®™ (Pb*" Al As™ 9100 R0 W B £ 73931 R 1. 39.,0. 965,
0.079 mmol/g, KBRFRATIKFE] 80 %6 L 1100, X JEAF 5% 1Y 5 B 45Uk

BRAE 4 )8 B 12 G RS 26w RE e T AR S AL 8 i K i R R & VA G R G RN
A AL TR DL S T 2 R R IR AN e AR 3 4. 2GR 5 & )8 B T 45 BB & & W 5 Ho 1% R O,
H, 1 25 P R 20T BT ek s, R R B R v 4 1 B S W ) L R R R OGRS A3 LT SR AR (B
PN R SO LRE S DN TTRER il N

&%k

[V ez, X wg B mig 0 & s R AT S 3T e (1], AL ARSI, 2003,32(2) :16-22.
[2] W Fi. &0 TEAWIRH SIS RMEREUFE [ D]. M KR M6 /R TR K E W24 0038 3, 2007,
[3] JAutse, M, 2 B8 Tl W MK BT B4R & F et ). B S, 2006,24(12) :61-66.
(4] XUBEF. 2 M B & MR B0 3 R RERFZE (0], RS IO 22 BE 224l . 2004, 20(5) :101-104.
(5] BAR AR, TR AT — Pl B 28 K P e R R IR 0 4 0 B HE A BRI E LT ], o 7 2 e S5 T . 2002, 18(3): 272-276.
[6] 88 . F=H. 8 B NG IEE S WMo s AR Tt L] MOEE R, 2006,20(7) :102-109.
(70 R T, XU SOHT . BEARTE. SR shme s & MR 15 G B AE P FE (0], Al K2 2440, 2000,19(1):71-74.
[8] LHEE. INEM. Il BRLEOE 2-FH-5-F k-1, 3. 4-8 —p B AW 05 A0 & 0 & Mt fe [T ], fb2:0F 5 5 0 A .
2006,18(8):925-938.
Lol M, BiAfe, RET. FUHEmHIR- T RS W IE 00 & n S W B PERELT ] B 7223 5 ME, 2008,24(2): 118-123.
(107 XA H T 240, R A B B0 IR 5 IR 1 & 1 B3 AgC DO IR HERE I BF 2] ). mRIfE T, 2008,35(5):26-29.
[11] fL235 . EARF. kAR, BERIRR AR AILT]. WS AT, 2006, (3):19-21.
[12] 3 . EXHL5k W, DR BHENESBOKRIIE G MR LT, 2009,25(3) :17-20.
[13] BAW NNBIE b 40, 22 N4 09102 Bt B Hou 4 @ 88 7 n9 L. /K AR AR, 2008,34(7) :46-50.
(147 sRHaME, TR L. 50 TR Ut W B 300 A ) 4 B FE W P e 9e [0 0. b B V¥ R %4 H . 2006, 36 6(Sup. ) :153-156.
[15] #IThi, 36 . Bk AL 25 RO Schifl BUAE ML & B R R E R EELT]. (L THAR 57 &, 2006,20(4) - 241-244.
[16] F58a, skt REW G4k Schill Bl b & o B AL R H L] ], L BIAL T2 Be A4, 2006,20(4) :241-244.
L1770 XY, XUARSE. Ak 2. BBV A sl BE W NI 04 & B3 W ME P R A S LD ], R /5 D9 2 BE 2 i . 2003,19(2) :102-106.
(18] fay/hik, #2255, ELBERREE & MR B BUIRLI ], WU 4 )% . 2006, 3(12):31-35.
[19] BingjunPan, BingcaiPan, WeimingZhang. Development of polymeric and polymer-based hybrid adsorbents for pollutants removal
from waters[J]. Chemical Engineering Journal, 2009, 15(1): 19-29.
[20] ZHWEIE, Z0enk, EWENI. 48 A& 7 & M B KA B b iy R I ], 2003, 23(4):421-424,
[21] 2 7%, #RA], skiEss. Bt )@ WM IS SRR, R 4& 1. 2008,28(10) :43-48.
[22] BCAEZE, REARAE. TKVT. SALREMRMNR WL MBS (9 BF 9T )], AL 2 BF9T S . 2002, 14(3): 339-341.
[237] Emre Birinci, Mustafa Giilfen. Separation and recovery of palladium(I[ ) from base metalions bymelamine-form aldehyde-thiourea
(MFT) chelating resin[J]. Hydrometallurgy, 2009, 9(5). 15-21.
(247 FAKBE, TKVL. REARAE. B M5 — Z TR A L W AT S B LML ], 2002,23(5) :56-59.
[25] #2505, f/hah, BE K. AEERE S W IEW M =/ Lo eF 5[], & 3cH 5 WK, 2009, 5 (4) :306-310.
[26] ESER . B/, BRIE. KALES BN AT T4k B b 25 G Jm 75 9], 2y, 2005, 27(12):1 376-1 379.
L2770 Wt mg , T 7, AR, A% e i 2 6 28 4 i W BFHPE i I 0 SRt b 4 J o8 7 R MR B 7 [0 . &0 Tl B, 2008, 3(29) : 70-75.
(F#% 103 ®)



No. 2 B9 VG Ak 4 K Apr. 2010
« 100 - JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 28

XEHS:1000-5811(2010)02-0100-04

ZRIBENRERNAZNIZITE LN

I E . PR
L TR TR SH S A0S B RS AR M 51063252, 144 i % B i B
5l B A TR S % GRS OB TR R AR M 510632)

W OE.ANBHEPRMNAEZREHRETHENRE AREZ G LW DRI RE
RFREAANALBHBLER, ZAFEAT 2 FERAZHEEIFRLZL LN Z %, F
MM T A IERESZERT. SRERFAHEAEARN . ZALCLEALARE. L
VEAEE A MK B AL R

KB 2R £; BN &% ; MSP430

HE %S E S TS805. 3 XERARIED: A

0 35

i

R A8 BV — PR JH 7 €5 L 0 3 6 R (8 2 i 4 € B R O 2, B B 4 € R ) SR AR B B L i
JG A R — Rl e B R G R R R L R E A AR A R SR ER S 6T i
ATT LB A AT UK B 2 1 EID R AL 7R FA7 09 A S 52 (EL ply 7 3 R A B A 1 o 1) 1) AT 1 78 5 ED IR % ] 3 i
LA — B IR T R T AR D 22, T B B R 22 A 1 B DR T — TR R SRS TR B
TR 87 2 THI V2R i 22 19 DI PR ARG I 28 G 068 D /0 5 BV R 22 | 8 i RS (00 B R Jo 5 EL A T 8 10 S AR SR SR 1 2%
AR 6 RE WA ] B D' 2 BB, 1) BTG R, 58 180T R 1 BV R 4 B U 22 A 0 % S8 (0 AT 58 5 e 3
1 &R

Z G EAE R AN & 1 I 7S < A5 00 54 B0 R AL 155 3 T RG B 500 4 9 25 8] 8 1 45 JE 5 R B RO6 4%
OGBS TR AU A R, TR AT LA E (9 A 1 RE Sz 2. il T R AR R X Ot RE Y A ] L o't H P 4

o HE 32 B S0 S S G RE A4 9 55 A (), 5 1 D't v B J8 i i ) PR S g AR Y 22 A AL T 9 A7 6 T ) 162 7% i 22
SUUBAE S ARAL 7 A — R AL 22 S ) B fi b 0 A5 5

wm O ok _ TR
/ VB AR
g & el Bl y o
\‘ ,, \‘ j\'ﬁEE %-J% » - FL PC
N A |mem [ an n o T e
T RARE WA B K ke

Bl AAREIER
SR BT ER B g RIS [ e ) 55 SRR 608 A9 Ik 1] L 45 31 — 210387 A9 AR O A3 0E 19 15 5. %45 5 M AL
Rt ] LUAE A5 2 5 A5 5 Lo B0 I D 6 15 5 ) AR 2 fis 22 o DR 3 B30 VR 181 3 T 4% s AH X 1B I 52 7% i 22 T
2 Ji s AESERR A (R AL e L R X B s 7 A% i 2 9 28 BRI AL 7 0 AR AR B o BV AR it 2 L i LA

« UsHE H 1 .2010-01-15
YEH T A PR R (1985 —) B, B FE M T N L 76 28 B 98 1) - e {5 B AR 5 i



%2 IV ] 45 % G0 BRI S B R 224G I R SRR S S B « 101 -

T T4 5 A o BT O (32 7 S M T2 0 22 s e s
ﬁ@%%%m%ﬁﬁﬁwﬁAmﬁwﬁ%%mw&wﬁ%%JMHﬂﬁmﬁ%L JL JL

Xt E AT By h 1 L A2 S AT A /D SRR L R B 45 B4 5 17 B 7 RAM

L @mm;ﬁﬁx%mmszimﬁﬁﬁ%ﬁJM%ffRMAM@Fﬂl_Jl JL

o 0 SR LR 13 £ 1 2k % PC . k52 B I B B R B Vot Lend  Lag

P SRR EF 2 0 PC LI IR0 18 0 0 KRR A SR T AT 1 0 gt 2 sl o2 B

T T 785 o T R B U 4 ET B2 5 7 T 4 25 03 75 0 22 £

o IS .

2 R&EIT

RS B R G I BT S SR BT RO T AR R BT 3 KRER A, FERE MR R
FEMORE 5 A B AR M55 A2 8 HE AT R B R AL R ASE 3 1 25 7 0. PR i v 0 20 ) 3 A0 4% B R
1 i 5 A e
2.1 &M Akt

IR BH Pk 3 fras . BT ENHLAT FTEN A Fe 40 25 80K 10. 6 pm OB 12 A4S FARSUR 12 DR
AR —ABREA K RN 254 pm. 24 D AIREO R — 58 B B9 55 A 1 (3607 %/l\fﬂflméﬂt%
AOAHDL A 157, #8526 TE A 43 S AL 1R DX L 8 s IXORIDIE 5 1K 2 0y DX 38 1 Of 7 32 2 00k F 1K 43455 B 17 0
T B L O ELTEORY B A b 3P A5 0R AD l R  J 1  Sk A3 S s DGE R Sl AR TR AR A B R AR
BSO8R 92 5E S AR AL A 22 % 0 e 45 2R 1 4 BT AR 25 B i R 32 0 22 L O AR Sy © 0 B b RO i 6 T XA AR
32 22 9 /0N o AT o 35 VR 1 9 T 4% L F) AL S Bl 22

EﬁuE E#HKX %*TE IE.%E

B3 £mEEitHE

2.2 EARRIt

2 B A 3 R B 3 43 T R DG F AR 5 A A e B L G A Hfi%]‘)‘ﬁ%*ﬁﬁﬁfnﬁ,
Ji ) FH it %% R floh 2 45 %) B8 08 S 7% 4 Ty e it 10 A8 T D R O R REOE AR S A

FRUEAR 5 19 A 18 000 368 o 00 AH 20 H i (PLL) S 8L, PLL ML B2 H T Wy AR S
R A R A 0 B 00 BT B R B A mmas
(PD) S B IK 77 (LD A P2 4R % 8 (VCO) LML PD AR S5 T
VCO M th 135 HEAT H M O ASS 528 LP W BEJR FE M4 1 VCO $; Wi IC
TR A G S, R VCO $a th i 4R 3 W R e 8 IR B A5 5 l L
FRAA 3. Y BRI E I, VCO Y it A3 8 8 31 5 g AR 5 R i 1 R R e
HEe—H. ERGEH.PLL ARG S A EES .Y PLL 8iE )5,
A5 5 AN =5 5 R B R — 2 ARG v E AR ES EE S H T 5 EE 5 s AH
7 22

LU AR A B B R 1T A 1] 4 BT o A HEAS 5 RN DU 2245 5 20 a4 1 Ay 25 70 R RS0 R 1) R G DR S R T T T
AT 5 5 AR MEAE 5 10 AR AV i 22 P 2 19 e i L 25 SR | [RD B A o A5 5 1 B BILAE K o {5 5 B TR Bk
A X HL 25 T8 L FL R R AT A/D SRFE SR AR B ) B0 A5 B ME B A A0 2 AR DU 15 5 5 hR HE AR 5 1 R A6 D
25 ] SR A 235 S 1A T LUK B Hb A5 2] B AL VR 7 2 1 A5 0 00 A6 8 I 22




« 102 - YRR N %5 28 %

MU HLEE T 2 A A4 7= 0 16 v 8 K D) B B R BL
MSP430F1611, 3 % T AE AL 55 4T b AH 245 5 v B fih & R AR R
RELE I 1) i 0 S B AT L B PC L& 356 A% A7 10 51 48 B b 45
MSP430F1611 F N HA ADCL2 {7 = 18 AR 405G e 2% . %6 N
W2.5VEERE, B/ HBEERN 2.5 V/4 096=0.6
mV, R R, B KA 3K 200 kspst. MSP430F1611 A A
) RAM % & 1k 10 k., o DLk 2 886 77 i m9 7 22
MSP430F1611 i) 8 H i fE B (USART) BEE 5L 8L PC L
22 V6] 38 1 L BETT B HR AR B4R 115 200 bit/s.

2.3 EMaxat
REWIRITE BT C i 5 3t R A TAR 2wl il /E

RAMWM ¥ 4%
HPCH O &%

% HA/ DR
TR B % F 4 IAR Embedded Workbench EW430, % F & 1)

Y

RETR A, 16T MSPA30 R F T FF &
AN 205 12 PR 0 4 P SEL AL R R0
SR SR R ful e T TR K B 4 b R R 4
VI A Bt Ty B SR e e T AR S SRR 4 ) T R 100 06k 4 7 B R 2R P L B T
IRZS FISTIS PCHLER 8 1525 il % IO T P 00 40 5 193 T Ml 500 5% 02 0 300340 945 e 0 8
SRS AR 43 152 0 S0 5 0 3 5 40 0 O 0D 47 0 8 T R A B G R R AR WAL 5
Vi

3 MK R

DR H o A R GERY DN RS BE L FRATT BT T I A A A T DX e e BOCRE /s B DU XL I 3R
SE B AL 22  J7 ¥k 5 AR DX R BT AR TR] AR DX B R A i 22 AN 2 5 R BT SR TR A O B8 47 g
7 PRI H 5 2 G0 I DX A2 % i 22 19 S 00 {0 B A, A 36 2% 498 ) 00 0 G 32 D00 3o AT A9 B0 R AL 7% 7 LA
175 mm, FHLEEZH 10 m/s, 5 LB TAERES 2L

1 MKER WG FR T R, ERERT 3 EMRKLEL. 3
LU T F AR 25 T A U A4 I3 X B8 57 B8 D 22 43 91 M £ 10. 6

580 4 o
Y Temg R me e mE 2% pma21.2 pm 1318 am. SRR AL . 45 R 40

WBRIPAS 119,120 2 e =201 e i ] T 38 00 50 UG - 249 4 3 A9 80 6 900 X437
i X =/ : N PO N
{mﬂliﬁ,«ﬁ/ﬁ%z 32.?;Lm 31.8 pm 1.1 pm 22 TR ZE S A B 212, 5 19, 1 o 132, 9 o 4
MR 4IRS 3 12.5 um  10.6 pm 1.9 pm o )
T 1R ERZESMN A 1.9 pm,—2.1 pm A1 1.1
pm, LR YR, REMEIRETE L3 pm DI IEBN T H ERAY 10 pm FRE B 2R,

4 HFRIB

AR SO T — TR 0 I R (0 BRI AL BV R 22 19 D7 vk L R H R 1 AT A AR H A I A L A L
e A% b7 BURE AR T vk » mT LA g 00 2 S 0 1 i R A S I L K AR G B R ) A I AR HAR S
O ) B DR R A 45 Ji EDAIL 5 SR R T L 2R G AT I R b A e AR M S I A T R 2
T3 e RS BT AL B 2 A0 R AL T ) A AG I T B S B Y 17 ik

(1] FHA. M, TS5, BARAENREMRE RG], et Tk K224, 2008.34(5) :466-467.
(2] 3, 0 WF. [ S o4 Ep iR 22 A9 B 95 (). 74 46 30 T K 24243, 2006, 22(2) : 179-180.
(37 3R AR M CHD. BUHFR (PLL) B 5 8 M. JE 50 BF 2 R HE . 2004 . 134-135.



5 2 0 PNGE [ 45 - B BN R 22 A T R e B 5 2 « 103 -

(410 te , M Ha 35, D608, MSP430 R %1 16 {8 D) #E 5 B HLIE R 5 0 M. db 5T 3 S R 2 At , 2004 . 261-262.
(573K W, EAE4R K 2,5, MSP430 RF) A HLI M CiE S FFE M. b st AR MEe H R, 2005.38-40.

DESIGN AND IMPLEMENTATION OF PHOTOELECTRIC SYSTEM FOR
DETECTING OVERPRINT DEVIATION IN COLOR PRINTING

SUN Yuan-yuan'?,CHEN Chang-ying'"*
(1. Key Laboratory of Disaster Forecast and Control in Engineering, Ministry of Education of the People’s Re-
public of China(Jinan University) , Guangzhou 510632,China;2. Key Laboratory of Photoelectric Information
and Sensor Technology of Guangdong Province (Department of Photoelectric Engineering, Jinan University) »

Guangzhou 510632, China)

Abstract; For the sake of detecting the overprint deviation of color printing in high-speed mo-
tion state, a photoelectric system is designed and realized based on the principle that the re-
flected light energy absorption is different when black-white bars are irradiated by laser. The
design concept and working principle of the system are discussed. The experiment result
shows that the system has many good features, such as uncomplicated structure, high stabil-
ity and reliability, low measurement error, etc.

Key words: overprint deviation; photoelectric detection system; MSP430
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RESEARCH ON ADSORPTION PROPERTIES AND APPLICATION
OF CHELATING RESIN FOR METAL LONS

DONG Wei-xin, ZHANG Guang-hua, ZHU Jun-feng
(Key Laboratory of Light Chemical Additives Chemistry and Technology in Ministry of Education in Shaanxi
University of Science & Technology, Xi'an 710021, China)

Abstract: This article described the principle that chelating resin adsorpt metal ions and com-
mon varieties of resin in detail, such as amino acid type, oxime type, 8-hydroxy quinoline,
polystyrene pyridine, thiourea. Also introduced the graft resin and new crown ether resins,
schiff base resin etc. , are the latest trends of natural and synthetic type in the development
of chelating resins. The article summarized the resin applicated to water recycle, juice, met-
allurgy, medicine, catalyst and other fields of the latest trends.
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DESIGNING AND REALIZATION OF THE RICE
AUTOMATIC VENDING MACHINE

ZHANG Hang-wei, LIU Xiao-hong, WEN Huai-xing
(School of Electrical and Mechanical Engineering, Shaanxi University of Science &. Technology, Xi' an
710021, China)

Abstract: The article introduced the whole design process of the rice vending machine in de-
tail, including the structure design and working process of store food device, rice transmis-
sion device and rice cutting device, to realize the automation of the entire selling process.
Fully demonstrated the superiority of vending machines.

Key words:automatic vending machine; the rice automatic vending machine; rice cutting de-

vice; automatic vending system
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APPLICATION OF CIRCUIT TOLERANCE ANALYSIS
IN CIRCUIT DESIGN BASED ON EDA TECHNOLOGY

LI Hui-zhen, LI Chun-xia
(School of Electrical and Information Engineering, Shaanxi University of Science &. Technology, Xi'an

710021, China)

Abstract: Tolerance analysis was researched according to the EDA software of OrCAD/
PSpice. then we can gain the influence on circuit performance because of component’s toler-
ance deviation. The results plays a practical introductive significance on tolerance selection of
circuit components, forecasts on ratio of qualified products and reliability of production.
From these results, we can select the project of high reliability and low cost in order to opti-
mize the design of circuit. The tolerance analysis and its results is illustrated through filter
circuits based on OrCAD/Pspice .

Key words: tolerance analysis; OrCAD/Pspice; filter circuit; bar charts
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ANALYZING OF STRESS IN BEER BOTTLE
BASED ON FINITE ELEMENT METHOD

FAN Ai-zhen
(Department of Basic, Shaanxi Polytechnic Institute, Xianyang 712000, China)

Abstract: Two accurate models of common beer bottles are built by finite element analyzing
software ANSYS. With internal stress on them, their static pressures are analyzed to clearly
show the stress distribution. From the perspectives of sales and consumption, reasons for
explosion of beer bottles are put forward, based on which the structure of beer bottles can be
optimized which can serve as a reference for the development of new beer bottles.

Key words: finite element analysis; beer bottle; stress; ANSYS; structure optimization
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HARDWARE DESIGN ON THE DIGITAL CONTROL
SUBMERGED ARC WELDER

WANG Qing-long, PAN Hou-hong, ZHANG Zhi-ming
(School of Materials Science and Engineering, Southwest JiaoTong University, Chengdu 610031, China)

Abstract: According to the characteristic of SAW, this paper designed the digital control sys-
tem for SAW on the base of the main circuit of MZ-1250 SCR automatic SAW machine, and
the control core was TMS320F2812. The paper had designed the system circuit for the digit-
al control system for submerged-arc welding machine. The system circuit contained welding
current sampling circuit, synchronization and trigger circuit, protection circuit, etc. In this
paper, the design idea, hardware architecture, working principles were explained.

Key words: submerged-arc welding power; digital pulse; DSP control
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DESIGN OF LOW POWER LOSS PERPETUAL
CALENDAR BASED ON LPC922 MCU AND I’C BUS

ZHANG Pan-feng

(School of Electrical and Information Engineering, Shaanxi University of Science &. Technology, Xi' an

710021, China)

Abstract ; The paper describes in detail a kind of low power loss perpetual calendar’s designs.,
the system takes LPC922 microcontroller and I’C bus as the core, it can realize perpetual cal-
endar’s and the low power loss functions through the hardware and the software program,
the system is simple and easy to achieve. Therefore, in practice there is great practical val-

ue.
Key words:I°C bus; P89LPC922 MCU; calendar; FM3104
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DESIGN OF NETWORK MULTIMEDIA CENTRAL
CONTROLLER BASED ON EMBEDDED
TCP/IP TECHNOLOGY

LI Qing
(Chengdu Command College of Chinese Armed Police Force, Chengdu 610213, China)

Abstract: Nowadays, for the sake of solving problems in the use and management of college
multimedia classroom, a network multimedia central controller is designed through the core
of C8051F020 MCU and embedded TCP/IP technology. This central controller is able to
switch the output channel from several audio and video sources. Meanwhile, the switches of
the main power, the projector and the projector screen can be operated by the control panel
of the controller, as well as the operations of other multimedia teaching equipment. The sys-
tem can read Mifare 1 Card to identify the user by MFRC522 chip and its peripheral circuits.
In addition, it can enable the communication between the central controller and remote moni-
toring computer by CP2200 Ethernet Controller and embedded TCP/IP protocol stack.

Key words: embedded system; TCP / IP; multimedia centralized control; multimedia class-

room
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AN CLUSTER ALGORITHM FOR THE DATASET WITH MIXED
ATTRIBUTES AND APPLICATION TO COMPUTER DYNAMIC FORENSIC

HUANG Bin', SHI Liang”, CHEN De-li', CHEN Jun-jie' , ZHOU Chao'
(1. Electronic Information Engineering Department, Putian University, Putian 351100, China; 2. Software

School of Xiamen University, Xiamen 361005,China)

Abstract: This paper analyses the exists problems of the current computer dynamic forensic
techniques base on K-Means algorithm: can not analysis the feature composed by character,
higher false-detection rate, etc, brings forward some improvement. We transform the fea-
ture of character to numerical value by mapping, then use the technique of Principal Compo-
nents Analysis to reduce increased dimensionality after mapping. In this paper, we introduce
the improved method concretely, and show the feasibility and effect through an experiment.
Key words: computer dynamic forensic; clustering algorithm; mapping; Principal Compo-

nents Analysis
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GREATLY RELATIVE APERTURE REFRACTIVE
TELESCOPE OBJECTIVE DESIGN

FAN Ying-juan

(School of Electrical and Information Engineering, Shaanxi University of Science & Technology. Xi'an

710021, China)

Abstract; Object lens’ relative aperture is 1/2. 4. According to the optical character request,

object lens’ angle of view are not big, and obviously using the double cemented object lens is

not able to satisly the request. According to the relative aperture value of the different struc-

tural style, this design of the telescope objective selects the double agglutination to add the

simple lens structure, and adopts Zemax to design and optimize. The request is arrived at

basically.

Key words: greatly relative aperture; increasing or decreasing; Zemax; aberration
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H
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fl,dﬂ cee fm
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VL b i 2T A e SO B L 3 A FRATT A AT X R L 2 T A
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M d" =d WK detpoly (MD fAie K detpol(MD. & L — MU Z I F, - F, € Rl ] MITH X 2N
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i=n—mt2

ntl
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Ei%x 2 (DetMatPrem)

WA :—ZIWX F.G € Rlz ], 5l A F AR prem(G.F,x) AW A [ seqa[m+1—j].j =
0..n— D]

S1.fix m: =deg(F,2);n: =deg(G,z).

S2. % n<<m WHHG.

S3. ¥ F.G W R B MR BRI 2o B, By a: = Array(1. . n+1,[seq(coeff (G, x,n+1—1),
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n—m+2 T (k—2) P2 - f mAN p—m+2 guf,H»le
—1,k—1 fm

X —H G5 sprem(G.F,xo) BRI REEML Y ¢ =0 BF R, = £,RED, R B 576 55 Oh
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Ei%x 3 (DetPolSeq)

WA :—ILZWX F.G € Rz R &M deg(G) = deg(F) i it .G 5 F 9475 X £ WL )¥ 51 DPS.

S1.fix m: =deg(F,x);n: =deg(G,z).

S2. M SEFE MM WL (6) il 3 i B HD) KAHRI ) L.

S3. 4 M’ : =Dodgson(M).

S4. R (DB (O ITFEATHI X LT )F 5] DPS.

3 ZXWHER

E'g

3.1 et F

FATE o LI L T 3 iSRS 1 : Maple 54 prem (2K 15 NewPrem DL KA U4
H % DetMatPrem. S £ 7E— {5 CPU 4 3.2 GHz. W17 512 MB ) Pentium 4 HL#§ 158 5L 5256
ZERME 1 P, £ 1R 10 DB AKX BN FR4G 1L i 245 AR LZ A Maple 4>
> G:=randpoly(x,degree=dl,coeffs = proc() randpoly([y,z], degree=d3) end proc);

> F:=randpoly(x,degree=d2,coeffs = proc() randpoly([y.z], degree=d3) end proc);

HopAep] 1~3 b .fiy dl. = 30.d2:= 8.d3:= 65 fil 4~6 Hfiy dl.= 30.d2:= 10.d3.= 10;f] 7~9
fir dl:= 30,d2:= 20,d3:= 20; i 10 4y d1:= 40,d2:= 20,d3:= 10.

x1 HRAEELER

T UL e bk 3 Pk 0y ik 2 X
RN —E S T8 A R IF (14, R ff ] Maple Ay 4
exapnd. WERME M Z A4 8 24 R £, 1L
sl 7, /PR R AE 600 s PN YA L
DetMatPrem B}y 132. 860 s. 1 3& 1 7] DA
FH LA DetMatPrem BIRCRE H &= A9
X3 Fn il 7, BOARACFEAL T NewPrem, (H
. F prem.

3.2 FHXAFF e HE

AT T 4 Fh 745 X% R
SubResLi, Docus 4 SubResDocus LI M # F
(6) W57 DetPolSeql FIEEFHEIS 3 A MY SE M4

prem NewPrem DetMatPrem

FAEFCs) /355K FHIF () /AL FHE () /3%
1 78.079/61 862 73.015/2 31.360/7
2 50.437/53 700  64.734/53 700 34.313/3 265
3 64.624/52 709 44.500/2 25.703/5
4 84.391/98 477 139.546/4 53.858/8
5 111.999/2 19.656/3 67.437/14 137
6 99.124/98 477 139.752/4 40.563/8
7 132.001/2 62.874/5 122.297/14
8 36.469/180 797 68.140/5 23.718/18
9 18.609/2 17.109/5 12.422/15
10 252.685/195 309 =>600 123.528/13

H 5% DetPolSeq2. SEH 454 (YA BN N o) UNR 2 fra, 3 2 FF iy 8 A5 il ik 07 s A il

il 11~15.;

> G:=randpoly(x,degree=d1,coeffs = proc() randpoly([y,z], degree=d3) end proc);

> F:=randpoly(x,degree=d2,coeffs = proc() randpoly([y.z], degree=d3) end proc);

’fﬁﬂ 16"‘18:

> G:=randpoly(x,degree=d1,coeffs = proc() randpoly([y.z,w], degree=d3) end proc);

> F.=randpoly(x,degree=d2,coeffs = proc() randpoly([y.z,w], degree=d3) end proc) ;
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DetPolSeql  DetPolSeq2 SubReslli  SubResDocus

11 14. 468 6.423 31. 267 8. 391
12 36. 391 17.625 21. 342 12.922
13 6.397 24.172 34. 045 23.093
14 3.984 12.078 19. 984 12. 687
15 8.422 17. 686 20. 547 17.125
16 0. 890 1. 687 37.517 24.921
17 2.234 51.219 117. 969 92.172
18 5.266 202. 951 512.733 267.421
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ON THE COMPUTATION OF PSEUDO-REMAINDERS
AND SUBRESULTANTS

JIN Meng

(School of Mathematics and Systems Sciences, LMIB, Beihang University, Beijing 100191, China)

Abstract ; In this paper, alternative algorithms for computing (sparse) pseudo-remainders and

subresultants by constructing matrices in terms of the coefficients of given polynomials are

. . / . . .
presented. Tools in linear algebra such as Dodgson' s transformations and minor expansion

method are used. A variant of Dodgson's method is given to compute pseudo-remainders.

The concept of determinant polynomial sequence (DPS) associated to given polynomials G, F

is defined. It is shown that the way of constructing a DPS associated to G, F will lead to a u-

niform description of computing the subresultant sequence of G, F either by using the Sylves-

ter matrix or the hybrid Bezout matrix.

Key words: pseudo-remainder; subresultant; Dodgson's transformations; algorithm; Maple
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GENERALIZED PERTURBATION OF X,-BESSEL
SEQUENCE IN BANACH SPACE

LIU Nan'?, LIU Qin', CAO Huai-xin'
(1. College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China;

2. Basic Department, Shaanxi Polytechnic Institute, Xianyang 712000, China)

Abstract: By the operator theory, some generalized perturbations of Bessel sequence in Ba-
nach space are discussed in this paper. At the beginning,a Bessel sequence in f=1{f;};2, Ba-
nach space X is perturbed to get a new sequence g={g,};=;. The condition in which g be-
comes a Bessel sequence is discussed. Then we perturb f with a sequence of bounded linear
operators to get a new sequence g={g; ;. And the condition in which g becomes a Bessel
sequence is discussed.

Key words: X ,-Bessel sequence; generalized perturbation; bounded linear operator
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DESIGN AND DEVELOPMENT OF DOLL BASED ON FREEFORM

CHEN Long', WANG Kun-gian', XUN Ren-ping' , WANG Hao-jun®
(1. Department of Art and Media, Kunming University of Science and Technology, Kunming 650093, Chi-
na;2. North College of Beijing University of Chemical Technology,lLangfang 065201, China)

Abstract; Conventional method of doll's design is based on clay sculpting. There is a tool
called FreeForm which is based on “virtual clay” and “force feedback” has been researched in
this paper. It is summarizes that the basic theory and the essential technology in the content,
it is expands the specific process of designing and making a doll by using FreeForm as well.
By contrast of the conventional method, the paper finally sums up some advantages by using
FreeForm in the process of doll’s design and development, which are freeform styling, good
interactivity, environmental and reversible process of design and development, etc.

Key words: virtual reality; virtual clay; FreeForm system; doll's design and development
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SUPPLY CHAIN COORDINATION WITH CONTRACTS IN PROCESS
INDUSTRIES BASED ON PROCUREMENT AGENT

FU Tian, CHEN Juan, JI Jian-hua

(Antai College of Economics & Management, Shanghai Jiao Tong University,Shanghai 200052, China)

Abstract: In this paper we modeled the supply chain of process industries in which procure-
ment agent (PA) was implemented. Efficient fill shortage contracts and efficient markdown
allowance contracts were designed to coordinate the PA to order the same quantities as in
central control mode and share risks between the manufacturer and PA.

Key words: supply chain contracts; process industries; procurement agent; fill shortage;

markdown allowance
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APPLICATION OF PLC IN MATERIAL TRANSPORTATION SYSTEM

MA Li-ping', SUN Yi-xue’

(1. School of Electronics and Information, Xi’an Polytechnic University, Xi'an 710048, China;2. Heshun E-
lectric Co. ,Ltd. ,Suzhou Industrial Park,Suzhou 215122, China)

Abstract: The traditional control system of material transportation system has high failure

rate, lower production efficiency. The PLC control was applied to replace the old relay con-

trol forth modification of the material transport control system in Chemical Factory. It has

been found that the improved machine has high efficiency, more safe and reliable, and that

can improve the economicefficiency of the enterprise.

Key words: PLLC; material transportation; control system
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ANALYSIS ON THE PERFORMANCE OF FOREIGN
DIRECT INVESTMENT IN XI'AN

WANG Jing, CHEN Ying

(College of Tourism and Environment, Shaanxi Normal University, Xi'an 710062 ,China)

Abstract: A quantitative analysis of the performance index and potential index in Xi’an is
made in this paper. It is based on the analysis of the development status and characteristics
of the foreign direct investment of it . And then a comparative analysis is made according to
selecting the data of 2002~2004 and 2005~2007 of the four western central cities. Finally,
we make a distribution matrix, from which we can see Xi'an's strengths and weaknesses
clearly. At last the suggestions of how to make good use of FDI in Xi'an are made in this pa-
per. It has reference value to the future of Xi'an and the development of other western areas.

Key words: Xi'an; FDI; performance index; potential index
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RESEARCH AND APPLICATION FOR MODELING
TECHNIQUE OF 3D ANIMATION CHARACTER
BASED ON 3DS MAX

PENG Guo-hua
(School of Design and Art, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The work presented in this paper focuses on exploring a scientific, rational, effec-
tive and unified approach to create a variety of three-dimensional animation character mod-
els. The paper brought up the modeling technique theory for animation character. Before be-
ginning to buliding models, we should design and analyze the animation character first, and
then determine a feasible modeling thought and method, finaly, we can make the models by
using different ways based on different character features. The result of the study is verified
by two experiments to be a feasible and high-efficient path for animation character modeling.
Key words: modeling technique; animation character; stacking modeling; subdivision model-

ing
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ANALYSIS FOR GOVERNMENTAL FUNCTIONS AND
EFFECT OF WENZHOU INDUSTRY CLUSTER

NING Hong-ru, SUN Hong-mei
(Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325003, China)

Abstract: The development of Wenzhou industry cluster was divided into three stages accord-
ing to the extent of governmental participation, the governmental functions for industry
cluster were analyzed, and the effect of which was analyzed by data of Wenzhou industry
cluster. Suggestions for updating and developing of indstry cluster were provided for
Wenzhou government.

Key words: industry cluster; governmental function; effect
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ANALYSIS ON SHAANXI RURAL MANPOWER
RESOURCESAND DEVELOPING COUNTERMEASURES

JIANG Ya-ru'*, XIA Cai-yun'
(1. School of Management, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Editorial
Board of Journal,Shaanxi University of Science &. Technology,Xi'an 710021, China)

Abstract: The basic solution to “three rural” questions is to develop the rural manpower re-
sources and improve the qualities of labour force. Shaanxi has plenty of manpower re-
sources, but the entire quality is relatively low, which is caused by the combined action of
history, systems and perceptions. We should change our minds and give the rein to govern-
ment. And the vocational education should be included in the compulsory education stage so
as to quicken the developing of rural manpower resources in Shaanxi.

Key words: Shaanxi; rural manpower resources; rural education; peasant qualities
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A SURVEY OF COLLEGE STUDENTS AFTER-CLASS
PHYSICAL TRAINING IN SHAANXI PROVINCE

XU Xiao-long
(Physical Education Department, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: By a questionnaire indicating the status quo and influencing factors for after-class
physical training in 8 universities in Shaanxi, the article analyzes college students’ aware-
ness, motivation, activities and existing problems for extracurricular physical training. Sug-
gestions to a certain problems are also put forward. The article is expected to guide college
students to actively, consciously and rationally conduct after-class physical training and to
provide a reference for reform in college PE as well as healthy physical training.

Key words: college students; after-class physical training; the status quo; survey
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ON THE USE OF VIDEO CAMERAS IN COLLEGE SPORTS
PROFESSIONAL REFERENCE ROOMS TO MINE AND SORT
OUT FOLK SPORTS HERITAGE——A CASE STUDY IN SHAANXI

JIANG Wei-li
(Department of Physical Education, Xianyang Normal University, Xianyang 712000, China)

Abstract: A survey on the status quo and protection of Shaanxi folk sports heritage is carried
out by consulting literature, field trips and comprehensive analysis. It turns out that Shaanxi
folk sports culture is confronted with gradual reduction in its rural position, losing of old art-
ists’ cralt and no apprentice. Thus, with advantages in authority and profession, local col-
lege sports reference rooms should make full use of modern recording, video recording and
three-dimensional means to actively sort out and save folk sports culture, thereby providing
the main medium for its survival and development, to make it put down roots and to fulfill
the mission of sports professional reference rooms’ participating in protecting folk sports
heritage.

Key words:ollege sports professional reference room; folk sports culture; literature; mining

and sorting out; heritage



