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Abstract: The new high strength foam glass-ceramics were prepared by sintering method u-
sing waste cathode ray tube (CRT) as the raw material and SiC as foaming agent. The effect
of foaming agent dosage, heating rate, cooling rate and holding time on mechanical proper-
ties of the sample were analyzed by differential scanning calorimeter (DSC), X-ray diffrac-
tion (XRD), and scanning electron microscopy (SEM). The experimental results indicate
that mechanical strength is strongly affected by dosage of foam agent, heating rate, cooling
rate and holding time. Due to the precipitation of Pb, Pb; O, and Al;Si, O,; and a dense por-
ous structure, high mechanical strength values of 2~20 MPa could be obtained by adding 1
~7 wt% SiC , a relatively low sintering temperature around 840 ‘C and a cooling rate of 1~
2 °C/min. Good correlations between mechanical strength, precipitation of micro-crystals
and SiC dosage were observed.
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0 Introduction

Foam glass-ceramics, which feature high strength, thermal and sound insulation properties, and
exhibit good moisture-proof and fire-proof abilities, are new constructional materials used in the internal

[1-8]

and external wall of buildings. Fernandez, Bernardo, and etc""™. prepared the foam glasses using waste

glasses as raw materials with other additives. Fly ash was used as raw materials in the foam glasses’syn-

[9-12]

thesis of Boccaccini, Ducman, and etc Vladimir and Méar synthesized the foam glasses with non-

metallic minerals™®!*,

As a country with an extensive manufacturing and consuming amount of domestic appliances, China
has stepped into the peak of replacing TVs and computers. The study of Fernandez'" suggested that the
increasing speed of the amount of waste CRTs in China is reaching more than 6 million sets per year.
Also Méar and Shuya-'""'*! revealed that the waste CRTs, which contain Pb and consist 55~65 wt% of a
set, should be recycled properly. Producing foam glass-ceramics from waste CRTs is an excellent meth-
od of electronic glass waste recycling: environment protection and achievement of substantial economic

benefits.

In this paper, the influence of the process parameters on mechanical properties of foam glass-ceram-
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ics is discussed. The preparation of foam glass-ceramic which used waste CRTs as raw material and SiC
as foaming agent is described. The pore distribution and the microstructure were determined by SEM
micrograph. And the influence of processing techniques on mechanical properties of the foam glass-ce-

ramic sample was observed.
1 Experimental Procedures

1.1 Processing

Fig. 1 is the flow chart of experimental process. In the preparation of foam glass-ceramic, the waste

CRT, which is the main material for synthesis, comes from Caihong Corp of Xianyang, Shaanxi. Ana-

| Mixture |—>| Preheat I—»IFoaming|—>| Stabilize| lytical reagent SiC (through 100 sieve mesh) was used as

_>| e |_>| P H Testl foaming agent, and Suzhou soil and quartz sand were used

as release agent ( weight ratio=1/3). First, peel off the

Fig.1 Fl hart of i t h .
'8 ow chart of experiment (eac glasses from CRT. Then, cleaned glass was ball milled

t f ing is displayed il
step ofprocessing is displayed summarily) through 200 sieve mesh. Next, the CRT glass powder and
SiC powder were mixed in ball mill. Last, the evenly mixed mixture (3~7 wt% of SiC) was put in the

mold on which has brushed release agent for sintering in the furnace.
1.2 Tests

The foaming temperature of the mixture was measured by the Ladder-temperature furnace’™. The
crystallization and softening temperature of the mixture was determined using a differential scanning cal-
orimeter (NETZSCH STA-409) with a heating rate of 10 °C/min. During all runs the sample chamber
was purged with dry nitrogen. The deviation in glass transition temperature gained from the DSC test is
+1 °C. Later with the assistance of JXD- Il reading microscope, the bubble diameter of the sample was
carried out accurately. In the mechanical property test, in order to qualify the testing size, the samples
of foam glass-ceramics were cut and polished. The specimens used in bending strength test were ma-
chined into 45 mm X4 mm X3 mm test bars. The three-point bending strength was measured for speci-
men bars with a span of 20 mm at a cross-head speed of 2 mm/min, using a PT-1036PC testing ma-
chine. Each final result is an average of five measurements. Square foam glass-ceramics samples of 12.
5 mm length and 5 mm X5 mm section area were subjected to uniaxial compressive loading. These tests
were conducted at a cross-head speed of 2 mm/min on the same testing machined used as the measure-
ments of compressive strength. In the microstructural characterization of foam glass-ceramics, the crys-
talline phase precipitated in the prepared sample was examined by the Rigaku D/max2200PC X-ray
(CuKa, 40 kV, 40 mA, scanning rate 5°/min, 0.01°) and the morphology was investigated by Quanta
200 SEM produced by Philip-FEI Corp.

2 Results and Discussion

In the heating process, reactions occurred between the compositions, and weight of the mixture
changed apparently. Fig. 2 is the DSC and TG curves of sample with foaming agent SiC in amounts of 5
wt%. The occurrence of an apparent endothermic peak at 80~100 °C is attributed to the evaporation of
small amount of mixed water which absorbed heat. Another apparent exothermic peak is attributed to
the heat release of reaction between foaming agent SiC and the oxygen at 600 °C. The TG curve in Fig.
2 shows that the weight of the sample was starting to increase. The mixture absorbed heat and became

softened quickly at 780 °C with a intensified reaction between foaming agent SiC and PbO in the waste
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glass, and small amount of heat were released at the same time; when heated to 830 C, the reaction be-

tween SiC and PbO were intensified while the viscosity of the softened mixture lowered (shown as Eq.

(1)). Apparently, foaming process is relatively ideal at the temperature of 830 “C.
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Fig.2 DSC and TG curves of sample
(foam agent SiC dosage of 5 wt%)

Fig.3 Variation of foaming
temperature along foam agent dosage

Fig. 3 is the foaming temperature determined by Ladder-temperature furnace at the bubble diameter
of 2 mm. When the dosage of SiC was 5 wt% the foaming temperature came to the lowest. This is be-
cause that less gas has been produced when the SiC dosage was relative low. The foaming temperature

roses, when the SiC dosage was in the amount of 7 wt%.
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Fig. 4 Variation of mechanical strength

along foam agent dosage (Held in the

Fig. 5 XRD patterns of sample

(foam agent SiC dosage is 7 wt%)

furnace for 30 min)

Fig. 4 is the curve between SiC and the mechanical properties after holding at the foaming tempera-
ture for 30 min. As can be seen from Fig. 4, the compressive strength and the bending strength decrea-
ses as the SiC dosage increases when the dosage of foam agent SiC is relatively low. While the compres-
sive strength and the bending strength increases as the SiC dosage increases when the dosage of SiC is
relatively high. This is due to the low gas rate when the sample contains little SiC. And that leads to a
close integration between glasses. With the increasing dosage of foam agent, a considerable amount of
gas was produced in the foaming process, contributing the separation of small bubbles in the sample.
And the separation caused a great reduction of the mechanical properties of the sample. The reaction
Eq. (1) occurred between foam agent and PbO in the mixture, a great number of micro-crystal PbO
were precipitated during the reaction when the foam agent dosage is 7 wt% (Fig. 5 shows the existence
of Si0O; in the sample as the state of glass phase). And the mechanical properties of the sample were
meliorated by the precipitated micro-crystalst®.

4PbO+SiC—>Pb+SiO, +CO, 4 (D
By using the sintering schedule offered by the reference [1], the experimental results revealed that

the strength of the samples is obviously affected by the heating rate between 600 C and the foaming
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temperature. Fig. 6 is the curves of heating rate and mechanical properties. With the increasing of heat-
ing rate, the compressive strength and the bending strength decreased gradually. And at the heating rate
of 20 °C/min, the compressive strength and the bending strength decreased sharply. In addition, in the
experiment, we found that to reach the same bubble diameter at a low heating rate the foaming tempera-
ture must be roused. In Fig. 6 the foaming temperature are 860 °C ,850 ‘C,830 °C and processed at the
heating rate of 8 °C/min,10 °C/min,15 C/min correspondingly. This is because when the heating rate
is low, the CO, released by foam agent have enough time to escape from the surface of our sample. Af-
ter this process the bending strength and the compressive strength increased, because the gas rate de-
creased and the sample became relatively dense. When the heating rate reaches 20 ‘C /min, the strength
of the sample decreased. Seen from the cross-section of the sintered sample, larger pores are generated
in the bottom of the sample. This is caused by the thermal difference between the top and the bottom of
the sample. Obviously the bottom part of the sample touched the mold, nearer to the heat source and
being foamed more rapidly than other parts of the sample. The lower thermal conductivity of foamed

sample also contributed to these lager pores.
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Fig. 7 presents the relation between cooling rate and the bending strength (foam agent SiC dosage of

5 wt%).

plained by the following truth: as an excellent thermal insulation material, foam glass-ceramics is tend

With a lower cooling rate, the sample behaves better of bending strength. This can be ex-

to have great difference of temperature between internal and external areas when being heated or cooled
at a high rate. Then stresses which may generate cracks were generated in internal areas. As a result of
the generation of the stresses, the bending strength decreased.

As can be seen from Fig. 8, the compressive strength and the bending strength of the sample in-
creased simultaneously with increased holding time, caused by the increasing of micro-crystal Pb, and

the precipitation of other crystals such as Pb, O, ,Al;Si, O,; (shown as Fig. 9). And these large number



%5 3 4 SR AT A v DR L I TR I B T R LA A RE AT 5 5.

of micro-crystals are produced via the reaction of Eq. (2) and (3) during the process of thermal insula-
tion of the foaming process.

20, +3Pb—>Pb,; 0, (2)

20, +SiC—>Si0, +CO, 4 (€D

Larger pores were precipitated at the bottom of the cross-sectional area of our samples. The bottom

of the samples is nearer to the heat source and the pores grown faster than the top. The larger pores pre-

cipitated at the bottom of the sample were due to the worse thermal conductivity caused by the asym-

metrical heating of the bottom and the top theoretically. The SEM visual examination enabled the de-

scription of the samples in terms of their microstructural parameters such as pore distributions. Fig. 10

show that with the addition of 5 wt% SiC and held for 30 min at the foaming temperature of 840 °C, the

pores range from 0.5 mm to 2 mm and are distributed evenly (closed pore structure). The white dots on

the bubble wall are the crystals precipitated at high temperature.

Fig. 10 SEM micrographs of foam glass-ceramic in different magnification
factors (840 ‘C ,30 min, and the foam agent SiC dosage is 5 wt%)

3 Conclusions

In this study, the specific properties of foam glass-ceramics acquired form waste cathode ray tube
were investigated. The data of crystalline temperature was obtained from the DSC test, and the mor-
phology of the precipitated micro-crystals was observed by the using of SEM.

Our results of regarding the mechanical properties of foam glass-ceramics indicated that the bending
strength and the compressive strength are strongly affected by the dosage of foam agent dosage, heating
rate, cooling rate and holding time. The experimental results show that foam glass-ceramics with a
strength of 2~20 MPa can be prepared from adding 1~7 wt% foaming agent of SiC through the heating
rate of 8~25 °C/min and the cooling rate of 1~3 °C /min. With the extension of the thermal insulation,
crystals like Pb, Pb;O, and Al;Si, O,; were precipitated from the sample, which generally contribute to

the improvement of the foam glass-ceramics'mechanical property.
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Abstract ;: Double-layer encapsulated aluminum pigments were prepared by first encapsulating
vinyl actived SiO, through sol-gel method, and secondly coating with polyacrylate by in-situ
polymerization to promote anti-corrosion of aluminum pigments and enhance improved adhe-
sion in coating. The encapsulated aluminum pigments were characterized by means of FTIR,
XPS, BET and SEM. Subsequently the effect of encapsulation on metallic appearance, the
stability of aluminum pigments in acid corrosion media and adhesion of PA/SiO,/Al in coat-
ing were characterized by L-value, acid-dipping test and pulling-off test respectively. The re-
sults demonstrate that uniform and compact SiO;-polymeric films have been formed on the
surface of aluminum pigments. The anti-corrosion of encapsulated aluminum pigments and
their compatibility with resins are improved remarkably.

Key words: encapsulation; aluminum pigment; polyacrylate; SiO,; in-situ polymerization;
corrosion protection; adhesion
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0 Introduction

Aluminum pigments are flake-shaped particles having a spectral response similar to metallic silver
and being efficient reflectors of radiation over the entire range of the electromagnetic spectrum. One im-
portant field of application for aluminum pigments is the use as effect pigments in automotive coatings,
industrial coatings, printing inks and plastic materials. Furthermore, aluminum pigments are used as
functional pigments in roof coatings and anticorrosive paints.

Aluminum pigments are highly vulnerable to the attack of water, acid or basic solution due to the
chemistry activity and the high surface area, resulting in losing metallic appearance. A lot of published
studies of aluminum pigments showed that it was useful to promote anti-corrosion of aluminum pig-
[1-5]

ments by encapsulation or corrosion inhibitors adsorption"' ™, and that SiO, coating was the best method

due to its high effect and friendliness to the environment™’.

Furthermore, the inorganic particles are hydrophilic, leading to polymer friendless and easy to fall
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off from coating. Encapsulating with polymers is by far the most commonly used method for improving
compatibility of hydrophilic inorganic particles with resins. It can not only keep good properties of inor-
ganic particles, but also present well compatibility with resins because of the polymer coatings on the
surfacel™,

Combining SiO, encapsulation with polymer coated to modify flakes surface maybe a promise solu-
tion to those two problems. SiO, can provide aluminum pigments with good anti-corrosion property and
polymer film make the surface of them reacting in a similar manner to the resin used in coating.

In the paper double-layer encapsulated aluminum pigments are prepared via two kinds of chemical
reactions. Firstly, aluminum pigments are surface modified with vinyl-actived SiO; through sol-gel
method using TEOS and VTES as silica precursors. Sequentially, the vinyl-actived SiO, encapsulated a-
luminum pigments (V-SiO,/Al) are coated with polyacrylate via in-situ polymerization of MMA and
MA. The encapsulated aluminum pigments are characterized by FTIR, SEM and BET. Furthermore,
the effect of encapsulation on metallic appearance is also evaluated by measuring L-value of coating con-

taining aluminum pigments.
1 Experimental

1.1 Materials
TEOS and VTES were purified by distillation prior to use. Methyl methacrylate(MMA, chemical

grade) and methacrylate (MA, chemical grade) were used as the in-situ copolymerization monomers,
dimethylbenzene and butyl acetate(analytical grade) as the solvent, and benzyl peroxide(BPO, analyti-

cal grade) as the initiator. The median particle size of aluminum pigments is about 30 pm.
1.2 Preparation of PA/SiO, /Al pigments

Two grams of aluminum pigments and 50 mL of ethanol were put into a four neck-round bottom
flask connected to a condenser, thermometer, and nitrogen gas inlet/outlet. The solution was stirred at
room temperature for 1 h and then heated to 50 ‘C. About 3 mL of ammonia and 5 mL of distilled water
diluted by 30 mL of ethanol, and 2 mL of TEOS and 3 mL of VTES also diluted by 30 mL of ethanol.
Then the two mixtures were added simultaneously into the solution with the speed of 0. 6 mL./min. The
mixing solution was further stirred for 6 h and then filtered. The cake was washed with ethanol and ace-
tone for several times, and then mixed with 30 mL of dimethylbenzene and 30 mL of butyl acetate.
Thereafter the mixture was shifted into a four neck-round bottom flask equipped as that hereinbefore.
The solution was stirred under ultrasonic at room temperature for 1 h and then heated to 85 ‘C. About
0.7 grams of monomers (toyma :wyma =1 ¢ 1) and BPO (1% of monomers weight) diluted by 10 mL of
butyl acetate was added drop-by-drop slowly into the solution. The mixing solution was further stirred
for 5 h. The solution was subsequently flltered and washed with ethanol. The resulting pigments were

dried under vacuum at 50 °C for 24 h.
1.3 Preparation of painting containing aluminum pigments

The aluminum pigments were mixed with thinner and acrylic resin sufficiency in the proportion of
3: 63 : 34. Then the mixture was sprayed onto a black plastic board. Subsequently the board was put in
oven at temperature of 60 °C for 40 min.
1.4 Characterization

Infrared absorption spectra of aluminum pigments were recorded by using a Fourier transition infra-

red spectrometer Vector 33(Bruker Co. ) The samples of aluminum pigments were pre-mixed with dried
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KBr powder with mass ratio of 0. 3% and pressed. Microstructure and morphology of aluminum pig-
ments were observed via a Scanning Electron Microscopy (SEM, XL-30, Philips Co. ). Surface element
analysis of aluminum pigments was performed by an X-ray photoelectron spectroscopy (XPS, Axis Ul-
tra DLD, Kratos Co.). The surface area was measured by automatic physical adsorption instrument
(ASAP 2010, Micromeritics Co. ).

The adhesion of aluminum pigments in resins was tested as follows: attaching a special adhesive
tape tightly on the coating and pull off it at full tilt, then observing changes on the surface of painting
film. The anti-corrosion test is to immerge the board in acid solution (pH=1) for at least 24 h was used
to examine the stable capability in solution.

The chemical stability of Al pigments was tested by dipping the board with painting partially in pH
=1 HCI solution at 25 °C for 24 h. L-value of the surface before and after dipping test was measured and

the color difference (A L,) of acid-dissolved Al pigments was calculated.

OC,H; OC,H;
5 . . [ [ H,0, C,H,0H
Results and Discussion @— OH + C,H;0—Si—OC,H; + CH,= CH— Si—OC,H; o
| |
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without deteriorating its metallic ap- o é heating

pearance, the formation of a transpar-
Fig.1 Reaction scheme for

preparing PA/SiO, /Al

ent barrier is required. Fig. 1 shows
the scheme for preparation of PA/
Si0, /Al pigments. During the process of sol-gel, ethoxy groups of TEOS and VTES hydrolyze and con-
dense in the ethanol/water media under catalysis of the ammonia solution. At the same time, hydroxyl
groups on the surface of aluminum pigments can also participate in the sol-gel condensation reaction of
TEOS and VTES to form a chemical linkage, Si-O-Al, between the aluminum and the silicon sol-gel
film. Consequently, aluminum pigments are encapsulated with a thin film composed of vinyl-actived
SiO, (V-SiO,/AD , which show good metallic luster and well chemical resistance:*. In the process of in-
situ polymerization, the vinyl group on the surface of V-SiO,/Al copolymerizing with other monomers
with C=C in the present of initiator. Namely, the vinyl group builds a bridge between inorganic particle
and polymer and then binds them together. Accordingly, double-layer encapsulated aluminum pigments

are formed by sol-gel method and in-situ polymerization in turns.
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2.1 FTIR

FTIR spectra of raw aluminum pigments, V-SiO,/Al and PA/SiO,/Al are shown in Fig. 2. The
absorption peaks appearing near 1 100 cm™ ! and 1 648 cm ™! in the spectra of V-SiO,/Al show the expec-
ted vibrational modes of Si-O-Si and vinyl group (C=C), which mean that the vinyl-actived SiO, exist
on the aluminum surface. However, the characteristic peaks C=C 1 675~1 640 cm '™ do not appear in
the spectra of PA/SiO,/Al. What is more, the double-layer encapsulated sample PA/SiO ,/Al shows
new peaks near 1 228 cm '.1 746 cm 'and 2 935~3 040 cm ', which are, respectively, due to the v,, (C-
0-C) , v,(C=0) of carbonyl group and stretching vibration of alkyl groups, such as-CH, and -CHj. It
indicates that the C=C groups on the surface of V-SiO, /Al pigments have been reacted with MMA and
MA. Combining the analysis above with the processes of encapsulation, it can be concluded that polyac-

rylates have been coated on the surface of aluminum pigments.
2.2 XPS

Fig. 3 shows XPS full spectra of raw aluminum pigments, V-SiO,/Al and PA/ SiO,/Al. There are
C (284.32 eV, C 1s) and O (531.32 eV, O 1s) elements besides Al (73.32 eV, Al 2p)"™ on the sur-
face of raw aluminum pigments. The C element comes from lubricant used in the grinding of the alumi-
num foil". The O element is afforded by lubricant and Al,O; on the surface of aluminum pigments.
The characteristic peaks at 103. 54 eV (Si 2p) and 153. 54 eV (Si 2s) in the XPS spectra of V-SiO,/Al
prove that the presence of Si element on the surface of V-SiO,/Al particles is evident, which suggests
that TEOS and VTES have successfully bonded onto the surface of aluminum pigments after sol-gel
process. There are also Si, C and O elements on the surface of PA/ SiO, /Al except Al element, indica-
ting that the thickness of encapsulation on the surface of aluminum pigments increase. It also shows that

new encapsulation film has been formed on the V-SiO, film.
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Fig. 4 XPS spectra of C 1s Fig.5 XPS spectra of O 1s for
for PA/ SiO, /Al PA/ SiO, /Al

XPS can not only analysis kinds of element on the surface of the sample, but also clarify the status
of surface chemical bond. The high-resolution XPS spectra of C 1s and O 1s for PA/SiO, /Al have been
scanned and fit by the software “XPSPEAKFIT” in term of Lorentzian-Gaussian principle. Fig. 4 gives
out XPS spectra of C 1s, peaks appearing at 284. 60 eV (curve a), 285. 37 eV (curve b), and 289. 07 eV
(curve ¢) are induced by C-H, C-O and C=0, of P (MMA-MA) respectively.

There are two peaks emergence in XPS spectra of O 1s for PA/ SiO, /Al (Fig.5). The peak at 532.
87 eV is attributed to C-O, which may overlap with peak of Si-O (532. 89 eV). And the other peak at
533.91 eV is assigned to C=0. It also proved that MMA and MA grafted on the surface of aluminum

pigments, which is consistent with the FTIR results.
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2.3 BET and SEM

The specific surface area was calculated according to the BET method. Nitrogen sorption measure-
ments were performed on a Micromeritics ASAP2010 at —190 °C in the p/p0 range 0. 05~0. 2. The
samples were degassed for more than 24 h. The raw aluminum pigment has a specific surface area of 25
m’/g. The surface area increases to 83 m”/g after coated with TEOS and VTES. The increase of surface
area accounts for the surface of aluminum pigments getting coarseness after treated with TEOS and
VTES. It can also be manifested by contrasting the SEM photo of aluminum pigments (Fig. 5a) with V-
SiO, /Al (Fig.5b). However, the surface of PA/SiO,/Al comes to smooth with a specific surface area
of 53 m?/g. The comparison of morphographs of V-SiO,/Al and PA/SiO,/Al (Fig. 5¢) supplied by

SEM proves surface change of aluminum pigments.

(a) (b>

Fig. 6 SEM photos of aluminum pigments:
(a) raw Al pigments, (b) V-SiO,/Al and (¢) PA/SiO,/Al
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Fig.7 Change of L-values of Fig. 8 Results of peel-off test of coating containing
coatingcontaining aluminum pigments (a) raw pigments and (b) PA/SiO,/Al

2.4 Anti-corrosion property

When aluminum pigments are corroded by corrosion media, the metallic appearance alert from sil-
ver to gray, or even black. So the L-value can be an indicator of the degree of corrosion of metal sur-
faces. The L-value, indicating lightness of a color, increases as a color becomes lighter and decreases as
it becomes darker. Fig. 7 shows changes of L-value of coatings containing different aluminum pigments
during process of being treated with HCI solution. The smaller change of L-value, the stronger anti-cor-
rosion of aluminum pigments. The L-value of coating containing raw aluminum pigments is 93. 52, and
it increases rapidly in the acid-dipping test. Raw aluminum pigments tend to be corroded for that lubri-
cating agents wrapped on the surface dissolve in dimethylbenzene and butyl acetate and lose their protec-
tion. Otherwise, L-values of other two samples change very small even after 24 h, indicating excellent
anti-corrosion property of these samples. It proves that the anti-corrosion of encapsulated aluminum pig-

ments is remarkably enhanced. The well corrosion resistance is attributable to shielding effect of the
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dense SiO, film and polymers.

In addition, the L-value of coating containing V-SiO,/Al sample is 88. 37, and 86. 85 for PA/SiO,/
Al sample. The encapsulation shows small effect on the appearance of aluminum pigments, for the en-
capsulation films formed are transparent.

In a word, PA and SiO; encapsulated layers on Al pigments not only held metallic appearance of a-
luminum pigments well, but also enhanced the anti-corrosion of aluminum pigments, and improved the

compatibility of aluminum pigments to resins.
2.5 Adhesion of aluminum pigments in coating

Polymer friendliness aluminum pigments will be not easy to be pulled off from coating. So adhesion
of aluminum pigments in coating can be characterized by peel-test. Results of peel-off test of coating
containing aluminum pigments are shown in Fig. 8. In each picture, coating is list on the left and tape
after peel-off test is attached on the right of black broad. A great deal of raw aluminum pigments pull
off from coating (Fig. 8a), indicating weakly compatibility between raw aluminum pigments with the
resin used. But as it can be seen in Fig. 8a, almost no silvery pigments appear on the tape. The improve-
ment of adhesion is attributed to encapsulation of P(MMA-MA), which shows similar surface property

with resin.

3 Conclusions

Composite aluminum pigments were successfully prepared by encapsulated with vinyl-actived SiO,
through a base catalyzed sol-gel step followed by polyacrylate via in-situ polymerization. The metallic
appearance of double-layer encapsulated aluminum pigments is kept well for the two layers, which are
very thin and transparent. It was demonstrated that compact V-SiO, and hydrophobic polyacrylate films
provide the double-layer encapsulated aluminum pigment with promoted corrosion protection. Compared
to raw aluminum pigments, the adhesion of double-layer encapsulated aluminum pigments are im-

proved, which is attributed to surface polymer friendliness of composite particles.
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EFFECT OF COLLECTION PERIOD ON STORAGE OF MUZAO JUJUBE
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Abstract: The storage effect was studied about collection period on muzao jujube. The muzao
jujubes were picked on stage of half-red and red respectively, then packed in 0. 03 mm PE
bags after pre-cooling, and stored at —1~-+1 °C refrigerator. The results showed that half-
red muzao jujubes were keeping a long time than red, the content of Vc was up to 425. 32
mg/100 g on 60 day during storage, the content of total sugar and acid had kept a higher lev-
el. From the view of nutrition, the effect of half-red muzao jujube can have a better nutrition
than red,which were suitable for season sales and processing.
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0 Introductions

Muzao jujube is the kind of date, which another name is luliang jujube of mother. They mainly lo-
cate in Luliang region of Shanxi Province and Yulin region of Shaanxi Province along the Yellow River,
which is the local cultivars and its annual output is more than 130 million kilograms of fresh dates™.
Muzao jujube has a large fruit and beautiful color., appropriate sweet and sour, dense flesh texture, and
less moisture content. After picking they are vulnerable to dehydration, softening, alcohol-based and
decay, meanwhile they are not lasting storage. The important technical measure of ensuring fruits and
vegetables’ quality and extension postharvest life is timely harvested. Different collection periods of
muzao jujubes’ physiological changes in low-temperature conditions were studied, to determine the best
collection period and the method of keeping freshness. It can provide the necessary technique and theo-

retical basis for achieving the long-term storage and processing.
1 Materials and Methods

1.1 Materials

Muzao Jujube (Yulin Jiaxian), 3,5-dinitro salicylic acid (Chengdu Kelong Chemical Reagent Facto-
ry. chemical pure), NaOH (Tianda Chemical Reagent Factory of Tianjin Dongli region, AR), 2,6-di-
chloro-indophenol (U. S. Sigma Company, chemical pure), K,CrO, (Fuchen Chemical Reagent Factory
of Tianjin, chemical pure).

1.2 Experimental methods

Muzao jujubes were picked respectively on the morning in September 23 and October 13, 2009 by

xRS H 1. 2010-04-03
PE# TR A TF (1963 —) L 2 B PE 4 v BH LN L 380432 L A AR5 ) SR T 5 R
FEATH - Pvy A B BT H (2008K03—15)
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hand in Shaanxi Yulin Jiaxian along the Yellow River Beach, which were half-red stage and red stage
dates, jujube stems were preserved well. They were pre-cooled 24 h after picking, removing disease, in-
jury and bad dates, and then packed in the thickness of 0. 03 mm PE fresh packaging bags. Each bag
loaded 500 g dates, and each treatment repeated five times. They were stored in -1~-+1 ‘C refrigerator.
The initial indicators were three days of jujube indicators after harvesting, measuring indicators once ev-
ery 10 days, taking 5 to 10 dates every time, determining physiological parameters according to quarta-
tion after pulp mixing.

1.3 Detection of indicator methodologies

(1) Total sugar: 3,5-dinitrosalicylic acid assay".

(2)Ve: 2, 6-dichloro-indophenol method™'.

(3)Total acid: direct titration"?,

(4)Ethanol: potassium dichromate oxidation method™-.

(5)Sensory indicators: hardness determined with the GY-1 hardness measurements, each treatment
determined five fruits, correspond to the jujube surface peeled and every one determined 2 times. The
probe entered into the flesh in the norm of 0.5 ¢m, the measured hardness was relative value, and then
averaged 10 times hardness as the treatment value. Weight loss: the weight loss rate was determined the
pre-storage weight and the end of storage weight. The changes were scaled as soft fruit rates, sensory

and flavor varieties for the quality of jujube during storage.
2 Result and Discussion

2.1 Effect of collection period on the total sugar content of muzao jujube

Jujubes' total carbohydrate included galactose, rhamnose, glucose and sucrose and so on. The total
sugar content is a dynamic changeable process during preservation, a part of sugar will be consumed by
respiration, and the other will be supplied owing to starch hydrolysis of polysaccharides during storage.
The changing of total sugar content about different collection period of muzao jujubes shows in Fig. 1 in

low temperature during storage.
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Fig. 1 Variation of total sugar content Fig. 2 Variation of total acid content

Fig. 1 shows that the total sugar content of all-red jujube is higher than half-red jujube. The total
sugar content of all-red jujube was the highest on 20 day, it was up to 45. 29% , which may be starch and
cellulose hydrolyzed single sugar is greater than the amount of consumed sugar being of breath. After
then the single sugar of jujube constantly being consumed, but it dose not add through the hydrolytic of
the starch, cellulose and so on, and then the total sugar content continue to decline. Nevertheless, the
total sugar content of half-red jujube achieved the tiptop on 30 day, which was up to 24.41%. The total sugar

content of half-red jujube fell to 20. 89% on 60 day during storage, and its direction was more stable.
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2.2 Effect of collection period on the total acid content of muzao jujube

It contains organic acids for example malic acid, citric acid, t-cis-aconitic acid, succinic acid and fumaric acid
and so on. These acids involved in the citric acid cycle during storage, thus constantly being consumed. The chan-
ging of total acid content about different collection period of muzao jujubes shows in Fig. 2 in low temperature dur-
ing storage.

Fig. 2 shows that the total acid content of all-red jujube is higher than half-red jujube. The total acid content of
all-red jujube rose to 0. 780% on 10 day during storage, and followed by gradually declining. The acid content de-
creased to 0. 357% on 60 day. However, the total acid of half-red jujube presented first and then decreased, which
reached the highest as 0. 590% during storage to 20 days, and it decreased to 0.442% to 60 days.

2.3 Effect of collection period on Ve content of muzao jujube

Ve content is abundant in muzao jujube, ranking first among all the cultivation of fruit, its laudato-
ry is “The King of V¢”. Vc is vulnerable to oxidative degradation in the fruits and vegetables. The chan-
ging of Vc content about different collection period of muzao jujubes shows in Fig. 3 in low temperature
during storage.
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Fig. 3 shows that Vc content of all-red stage dates declined as the extension of storage period,
whose initial Ve was lower than Ve content of half-red jujube, and it can low 82. 16 mg/100 g. Compa-
ring with the original value, it reduced by 79. 21% on 60 days during storage. But Ve content of half-red
jujube rose first and then dropped during storage, which achieved the maximum of 571. 72 mg/100 g to

30 days. Relative to the initial Ve, it decreased by 13.62% on 60 day during storage.
2.4 Effect of collection period on ethanol content of muzao jujube

Many studies have shown that dates were most likely to occurring anaerobic respiration and then
produced ethanol in virtue of compact flesh during storage, resulting in wines of date and thus speeding
up intenerate and decay. The changing of ethanol content about different collection period of muzao ju-
jubes shows in Fig. 4 in low temperature during storage.

Fig. 4 shows that the ethanol content of muzao jujube increased as the extension of storage period.
The phenomenon that the ethanol content of red stage muzao jujube increased was very clear. The etha-
nol content was up to 0. 740 mg/kg on 60 day. Whereas the ethanol content of half-red muzao jujube was

0.198 mg/kg on 60 day during storage.
2.5 The changing of sensory characteristics of muzao jujube during storage

The sensory variation of date manifested as a result of maturity and aging during storage. Hardness
would constantly decline as a result that the original pectin and cellulose hydrolyzed. Dates are easy to

lose water and accumulate ethanol, it shows that peel shrink on appearance and smell the flavor of etha-
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nol. Due with the continuing aging, the jujube will mildew and rot, because the ability to resist microbi-
al invasion dropped. Therefore, indexes such as hardness, fruit-soften rate and weight loss are repre-
sentative of the extent of aging date, it can be judged effects of preservation from the sensory.

Tab.1 Variation of sensory characteristics about collection period

on 60 days in low temperature during storage

Hardness Fruit-soften Weight loss Appearance quality and flavor
Treatment )
/10° Pa rate/ % rate/ %
Red stage 5.9 78 12.0 Dark red pericarp, light brown flesh, softening serious,
serious flavor of ethanol, some spoiled Peel red pericarp,
alf-red yellow flesh, some softening. slight flavor of ethanol, lit-
11.3 35 10.1
atage tle rotten

Tab. 1 shows that all-red muzao jujube was poorer than the half-red jujube on sensory and flavor on
60 days during storage, which is not conducive to store and process due to serious rotten and soften,

meanwhile it had a clear flavor of ethanol.

3 Conclusions

The results showed that half-red muzao jujubes were more storable than red stage jujubes, besides BAN Zhao-
jun " and others considered that the eight mature Lingwu had the best effect of comprehensive preservation. Every
nutritional quality of half-red stage jujubes changed a little during storage, especially the content of Vc kept rela-
tively higher level, and the rate of fruit-soften was less the half than that of red, meanwhile the sensory characteris-
tics changed little. From the view of whole effect, the stage of half-red jujube would be suitable for season sales and

processing. This will provide the best basis of collection period for preservation and processing of muzao jujubes.
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Abstract: Microencapsulated phase change materials(MicroPCMs) based on paraffin core and
melamine-formaldehyde(MF) resin shell are synthesized by in situ polymerization method u-
sing different styrene-maleic anhydride(SMA) copolymers as emulsifiers. The morphology
investigation suggested that the low molecular weight of HSMA made the globular surface
becomes rougher, while a higher molecular weight resulted in a smoother and more compact
surface. The particle size distribution showed that with increasing the molecular weight of
HSMA, the capsule average diameter decreased and their size distribution became narrower.
The thermal stability of microPCMs increases slightly with the increasing of the molecular
weight of HSMA emulsion.
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0 Introduction

Phase change materials(PCMs), i. e. , eutectic salts, paraffin’’, aliphatic polyether etc. , can ab-
sorb, store, and release large amounts of latent heat over a defined temperature range while undergoing
phase changes, and their application in thermal energy storage has been well known in many fields™?*.
However, due to their inherent characteristics, many PCMs are difficult to handle in practical applica-
tion. Microcapsules are tiny particles that the core materials are surrounded by a coating or shell"*), Mi-
croencapsulation of PCMs have provided an interesting alternative for using PCMs in manufacture of
thermo-regulated fibers”*, foams' ., building materials, and solar and nuclear energy storage systems
etc. in recent years.

MicroPCMs have been synthesized with melamine-formaldehyde(MF)"!, urea-melamine-formalde-
hyde polymer (UMF)™, polyurethane polymer (PU)" ™, and polymethylmethacrylate (PMMA )™
etc. as shell materials. As the MF has good seal tightness and endurance, acid and alkaline resistance,
fire resistance and microencapsulation of MF is easy to handle compared to other polymer, MF is more
often used as shell material in the field of microPCMs. In this study, a series of micro-PCMs were pre-
pared by in situ polymerization using melamine-formaldehyde (MF) as shell and paraffin as core. The

effects of different alcohols as etherifying agents adding into MF prepolymer on the surface morphology

* WicHe B 3 .2010-03-26
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and phase change behaviors were systematically studied.
1 Experimental

1.1 Materials

Melamine (A. R.) and formaldehyde (37wt% aqueous, A.R.) were used as monomers; paraffin
wax with a phase change temperature range 56 ~58 ‘C was used as core material. SMA (three tyes,
showned in Tab. 1) was employed as an emulsifier. Triethylamine (A. R.) and glacial acetic acid (A.

R.) were used to adjust the pH value.
1.2 Fabrication of microcapsules
1.2.1 Preparation of copolymer emulsifier
SMA powder(10.0 g) was dissolved in 90 g of 3wt% sodium hydroxide solution under stirring at
80 °C for 3 h, deriving a transparent solution about 10wt % , denoted as HSMA.
Tab.1 Molecular weight of different types SMA emulsifier 1.2.2 Synthesis of precursor

Emulsifier type Supplier Mn Mw D The precursor was prepared by
SMA1000P Sartomer Company 2 000 5 500 2.75 mixing 6.3 g of melamine, 11.5 mL
SMA S Prepared by ourself 7 802 17 210 2.21 of formaldehyde and 20 mL of dis-

Scripset 520 HERCULES Company 89 743 350 000 3.9 tilled water. The mixture was adjus-

ted to pH 7. 5 with triethylamine and
stirred at 60 °C till the suspension became clearly transparent, then the reaction mixture was cooled
down to ambient temperature.
1.2.3 Synthesis of capsules
The encapsulation of the paraffin wax was carried out by an in situ polymerization. After a given a-
mount of HSMA solution was dissolved in 50 mL of water, the solution was heated to 80 °C. Paraffin
melt (10. 8 g) was dispersed into the aqueous solution with a homomixer at a stirring speed of 1 200 r/
min for 30 min. Then the pH of the emulsion was adjusted to 5. 5 with glacial acetic acid and cooled
down to 60 °C. After all of the prepolymer was added into the emulsion, the mixture was continued to
stir for 120 min. Then the pH of the emulsion was adjusted to 9. 0 with triethylamine. The resultant
dispersion was cooled down to ambient temperature. After a sequential treatment including filtration,

wash with water and drying at 60 “C in a vacuum oven, the PCM capsules were obtained.

hydrophilic group 1.3 Characterization

4 hydrophobic chain

£
Q - &,

Paraffin droplet Emulsifier Micelle Microcapsule

FT-IR transmittance of paraffin

2 MF prepolymer and microcapsules were obtained by u-
—

sing a Bruker Vector 33 spectrometer

at room temperature. The morpholo-
Fig.1 Schematic formation of microcapsules based gy and average particle size of the cap-

on paraffin core and MF shell through in sifu polymerization gyles were characterized using a Hita-

chi S-3700N scanning electronic mi-
croscope (SEM), operated at an accelerating voltage of 15 kV. The particle size distribution was ob-
tained by using a Mettler Toledo FBRM* D600. The phase change properties of the dried microcapsules
were obtained by using a TA Q200 differential scanning calorimeter (DSC) at a heating rate of 5 °C

min~' in a nitrogen atmosphere.
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2 Results and Discussion

2.1 Fabrication of microcapsules

The synthesis scheme of the microcapsules is shown in Fig. 1.
2.2 FTIR spectra

The composition of the microcapsules was characterized as

shown in Fig. 2. The broad peak around 3 700~3 200 cm ' is

associated with hydroxyl, imino and amino stretching. The Wc
multiple absorption peaks around 3 000~2 800 cm ' are attrib- W

uted to the aliphatic C-H stretching vibration and the C=N

multiple stretching one in the triazine ring, which is also asso- L ‘ L ‘ ‘ L L ‘
4000 3500 3000 2500 2000 1500 1000 500

ciated to the peak at 1 560 cm™'. At 1 490 cm ' and 1 360 Wave number/cm”

cm ', there are two absorption peaks shown due to the ben- Fig.2 FTIR spectra of bulk paraffin

ding vibration of the group of CH,. The absorption peak at 810 and the microcapsules: (a)paraffin;
1

cm ' is attributed to the stretching vibration of triazine ring.  (p)with HSMA 1000P; (¢)HSMA S;

and the one at 717 cm !

is assigned to the in-plane rocking vi- and (d) HSMA 520

bration of the methylene group. The FTIR spectrum of paraf-

fin is also displayed as a reference in Fig. 2(a). And all of the characteristic peaks for paraffin can be
easily figure out in the spectra of the microcapsules, meaning the success of encapsulation by MF copol-

ymer.
2.3 Morphology

Fig. 3 shows the images of the
micsrocapsules prepared by using
different HSMA as emulsiun. It can
be seen from Fig. 3(a) that the mi-
crocapsules prepared with low mo-
lecular weight are loose and irregu-
lar. Fig. 3(b) shows that the sur-
faces of microcapsules are smoother
as shown in Fig. 3(a). As is seen
from Fig. 3(c), by using the highes
molecular weight HSMA emulsion
resulted in a smoothest surface. It
can be deduced that the entire MF

prepolymer were nearly deposited on

Fig.3 SEM images of the microcapsules by using
(a) HSMA 1000P; (b)HSMA S; and (¢c) HSMA 520

the surface of core materials with
the help of charge effect of anionic SMA emulsifier, and the higher molecular weight the HSMA emul-
sion has, the easier MF prepolymer will deposite.

As a result, by using HSMA with high molecular weight can conduct a smoother surface.

The particle size is very important in practical application, and herein it is mainly controlled by ad-
justing the feeding type of HSMA at a given amont. Fig. 4 shows the effect of HSMA type on particle
size and disteribution of the PCM capsule. With increasing the molecular weight of HSMA, the capsule
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average diameter decreased and their size

with SEM results.

Mass/ %

100

80

60

40

20

distribution became narrower. Ther size analysis is consistent

c
1 1 1 1 1 1 1

100 200 400 400 500 600 700 800

Temperature/°C

Fig. 4 Particle size distribution plots when the reaction finished with different SMA emulsifiers
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2.4 Phase change behaviors of microcapsules

Fig. 5 shows the TG curves of microcapsules by using
different HSMA emulsions. In Fig. 5 shows that there are
two steps of significant mass loss starting from 170 to 500
°C, respectively. The first step can be atttibuted to the e-
vaporation of the core material paraffin and some reagent.
And the mass loss of the second step can be attributed to the

decomposition of MF resin. It can be seen from Fig. 5(a)

Fig.5 TG curves of the microcapsules by that the two extrapolated onset temperature are 253. 7 C
using (a) HSMA 520; (b)HSMA S;

(c)HSMA 1000P

and 416.8 °C. In Fig. 5(b) that are 239.7 C and 414.9 °C,
which are slightly lower than that of Fig. 5(a), and slightly
higher than that of Fig. 5(a) with 234. 4 C and 407.2 C.

According to the analysis of TG curves, the thermal stability of microPCMs increases slightly with the

increasing of the molecular weight of HSMA emulsion.

3 Conclusion

In conclusion, the micro-PCMs based on paraffin core and MF shell with different HSMA emulsion

have been synthesized by in situ polymerization method. Microcapsules have an average diameter about

10 pm and with regularly spherical shape. The morphology investigation suggested that the low molecu-

lar weight of HSMA made the globular surface becomes rougher, while a higher molecular weight resul-

ted in a smoother and more compact surface. The thermal stability of microPCMs increases slightly with

the increasing of the molecular weight of HSMA emulsion.
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Abstract: Time series, time series forecasting and its methods is expounded; the main con-
tent of quantitative analysis of time series forecasting——data-driven time series forecasting
methods is explored to most extent. Meanwhile, forecasting principles, characteristics, key
techniques and research hotspots are analyzed, based this, suitability, development trend are
summarized for the data-driven time series forecasting methods.
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0 Introduction

Data-Driven Time Series Forecasting, whose knowledge information can be dug from historical data
with characteristics of less prior knowledge, advanced forecasting theory, high identification precision,
is suitable for its quantitative analysis of nonlinearity, time-varying and complexity.

The time series refers to series of numbers: ¢;(i=1,2,*+,n) which is arranged in time order x(¢,),
x(ty) s+, 2(2,) ; and the time series forecasting, by formulating and analyzing the previous time series
of forecasting variables to establish the forecasting model which can reflects law of variation, is to obtain
the predicting variable future behavior under certain principle and range of accuracy by extensibility or a-
nalogy of the forecasting model. The different time series have different changing laws, such as trend
change, cyclical change, circling change, random change, etc.. The Data-Driven Time Series Forecas-
ting is main content of the quantitative analysis of the time series forecasting, including ARMA, chaot-
ic, gray model, fuzzy logic, support vector machine(SVM), neural network and combining model fore-
casting, etc.. These kinds have different characters and applicability. When choosing the Data-Driven
Time Series Forecasting Models and methods, we should have an integrated consideration of advantages
and disadvantages of them. In a word, there are no absolutely applicable forecasting model and ap-
proach; and it can't ignore its applicability to evaluate the effect of forecasting models and methods,
too.

1 The Data-Driven Time Series Forecasting Method

1.1 ARMA (AR,MA) Model Forecasting

In the seventies of last century, Box-Jenkins Algorithm laid the foundation of classical time series
forecasting which is to establish forecasting model by estimating linear model parameters essentially.
Box G E P and Jenkins G both carried on mass discussion on the time series statistic model and its ap-
plied examples in forecasting, evaluation, related modeling, control, etc. in their monographs where
they talked over stationary process of multidimensional variable and likelihood functional features based
on AR model, state-space model and Nonlinear .ong Memory Model(NLMM). Box G E P et al conduc-
ted more study on statistic models(including ARMA) and found out that some of white noise is the non-
related error series; if the parameters are known, the random noise sequence can be calculated by obser-
vation, i. e. residual error. If the model is chosen felicitously, self correlation function of the error is ze-
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ro. Later, some scholars determined noise-containing ARMA regression model by Kalman filtering
technique, to lay the foundation of theory of the model maximum likelihood estimation. Stabilization of
non-stationary time series is put forth, minimalist expression of recording earthquake acceleration is
drafted by ARMA model, results shows high anastomoses of location and features. Season model is set
forth in the period, the basic idea of which is that the time series can be uniquely decomposed into sever-
al irrelevant ones, and in every series there are different seasonality, tendency and irregular Gassian
noise, and the ARIMA model may be used to forecast for every series. In our country, scholars started
theoretical research and practical application. HUANG Qing-ing et al deducted the right and complete
ARMAC(p, ¢) spectral estimation formula. The Break Pane Law's leakage error resulted from the data
extension can be avoided by the application of the modern spectral estimation. LIU Qiang et al""! con-
ducted process of the stabilization of network scale data, established the ARAM(2, 1) forecasting model
of network flow, and forecasted time exceeding threshold and probability.

The ARMA model forecasting theory is relative mature with a simple way of model while its model-
ing precision and the complications of model orders and parameter estimation should be considered nec-
essarily. It is hot point of ARMA research how to extend application of model to satisfy the demands of
the non-stationary time series forecasting.

1.2 Chaotic Time Series Forecasting

The Chaotic Theory is the core of the theory to interpret the nonlinear system of diversity and
multi-resolution and deduct specific non-periodic results in the way of simple model. The basic idea of
the Chaotic Time Series Forecasting can be understood as the reverse response of the theory, i. e. infor-
mation affecting the system evolutionary is implied in a certain systematic component development, and
if reconstructing the state space, the changing law of the system can be restored. The chaotic system can
well define very complicated track system produced by law. In 1980, Tankens™ proved that as one new
dimension for some fixed-time delay point of a systematic component, if finding out the optimal embed-
ding dimension, the changing law of the component shall be restored so that one dimension time series
arranged along time axis by the way of reconstructing phase space can restore attractors to reflect the
features of the chaotic system. The chaotic forecasting is fit to process systematic predicting problems of
the chaotic feature information with uncertainty, imperfect, redundancy and nonlinear. For examples,
Farmer J D et al made use of the local approximation nonlinear mapping and use delay coordinate to em-
bed the time series into state space so as to conduct short-time forecasting and methodical error evalua-
tion. In 1990, a short-time forecasting is achieved for quantities of measles, varicella, and alga through
the chaotic dynamic systematic track. Pseudo-nearest-neighbor delay time embedding techniques is used
to reconstruct state space, local forecasting model of topological neighbor time evolution in the recon-
structed phase-space is proposed, and the effectiveness of the approach is verified. Chinese scholars
mainly studied in succession analyzing chaotic numerical features of Lyapunov index law, introducing
space distance into phase-space reconstruction in order to eliminate noise impact on forecasting model,
the maximum delay time dimension in the chaotic multi-step predictive model, and establishing recon-
structing state-space neural network predictive model by use of wavelet transformation to reconstruct
chaotic smooth attractors.

The studies show that it should analyze specific features of the time series when selecting forecas-
ting models, and master the essence of chaotic forecasting and its sphere of application for accuracy.
Next directions further exploring include embedding dimension; there still are not unified standards in
choices of the embedding dimension, delay time point; great amount of modeling data. Many chaotic at-
tractors may exist in the system.

1.3 Gray Time Series Forecasting

The scholar Deng Ju-long of our country proposed the Gray Theory. The Gray Forecasting Modeling
can be classified into three steps: the first step, conduct the analysis of the Grey Relational Grade by
distinguishing the difference of developing trend among factors in the system; the second step, conduct
generation treatment for original data to find the system changing law so as to generate data sequence
more regularly; the third step, establish relevant differential equation to treat reversely on forecasting
value and forecast the future. The Grey Forecasting Model provides a method to forecast a system in
which there are both known information and uncertain factors. The Forecasting Method is to forecast
characteristic quantity or the time reaching characteristic quantity by adopting a series of numerical
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structures gray forecasting model through equal-time observation which can reflect object features. In
1988, WU Ya er al™ analyzed GM(1,1) model features and suitability, and combined it with AR, re-
solved effectively production index of the light industry development in our country. Some scholars in
other countries also discussed in detail the characteristics of gray and its forecasting, explaining its valid-
ity compared with other method when resolving forecasting issues of the economic time series in the
Gray Theory. Through gray forecasting research, scholars aimed at some probable accidents around a
deep foundation pit, transaction trend of future trading, and exchange rate movement.

The Gray Forecasting is good at processing less data and poor information; but Gray Theory is still
needed to improve in the gray measures, sequential operators, relational grade measures, residual revi-
sion, etc.. Combining with hierarchy, neural network techniques and improving its applicability and
forecasting accuracy are the research trend in the near future.

1.4 Fuzzy Logic Time Series Forecasting

Fuzzy Theory (Zadeh L. A,1965) became a major tool used to research “the extension of definition
of uncertainty”, “the occurrence of conditions and incidents of uncertainty”, etc.. The theory can be
used to describe the characteristics of dynamic system by the fuzzy inference rules, which particular ad-
vantages in dealing with uncertain and complicated information. The Fuzzy Inference Rule is the way of
“IF-Then”, which can get the active set by conditional inference. The condition and action can be ex-
pressed as the quantification set of the fuzzy language. The steps of making use of the Fuzzy Theory to
establish forecasting are as follows:

Step 1: define the fuzzy set range based on the priori knowledge;

Step 2: make the original data fuzzy to get descriptions within the fuzzy set;

Step 3: according to experience or a certain principle, study and establish the fuzzy logic, i. e. some
fuzzy inference rule set;

Step 4: input the fuzzy and conduct the statistics for the relation of fuzzy logic in order to get infer-
ence result of the fuzzy rule corresponding to maximum degree of membership;

Step 5: defuzzification for inference result, and get the practical result.

This kind of fuzzy forecasting modeling is to establish input and output congruent relationship
through fuzzy system and its key technique is to build the fuzzy rule set. In 1993, based on Fuzzy Theo-
ry, Song Q et al' defined multi-orders fuzzy time series, studied its properties, and introduced fuzzy
relation equation to establish Fuzzy Forecasting Model of Number of New Student Entrance for Alabama
University. Furthermore, the fuzzy theory forecasting is used in number of teachers, government ex-
penditures and exchange rates,the fuzzy arithmetic and the fuzzy relation should be introduced into the
above problem, which error of test set illustrated robustness of forecasting model. Based on characteris-
tics that in compact set the fuzzy system can approximate in random to nonlinear continuous function,
technology of Takagi-Sugeno Fuzzy Rule set by combining the fuzzy theory with Genetic Algorithm
(GA) is applied to the non-stationary time series forecasting. At the same time, the research of model
solving was carried through QP problem solving, a new fuzzy time series model is built by linear equa-
tion with the fuzzy coefficient real variables. The fuzzy forecasting of the morbid, complicated, nonlin-
ear problems is also realized, its main technology contains online fuzzy competitive learning method is
used to divide fuzzy input space of input variables, Kallman filtering is used to estimate fuzzy model pa-
rameters.

However, some issumes also are exposed such as quantitative levels of the fuzzy inference, accuracy
of forecasting, etc.. LI Yu-ling et al™ defined the small patch for accuracy rules, and defined the large
patch for fuzzy or interference rules, and found and regulated the rule patch with hierarchy and supervi-
sion learning so as to improve the fuzzy accuracy. Obviously, there is needed further to study how to
form the fuzzy inference rule set and its relevant universe of discourse, fuzzy set. In addition, the fuzzy
forecasting is dependent on the priori knowledge of concrete issues. Thus, its application is limited.
1.5 Neural Network Time Series Forecasting

It is a start of neural network research since Psychologist McCulloch W S and mathematician Pitts
W put forth the neuron mathematical model in 1943. The neural networks have realized memory, opti-
mizing computation, association inference, and processing function with stronger self-taught habit, ro-
bustness and fault-tolerance by the weight distribution restoration and self-adapting regulation. Hopfiled
J J expounded on criterion of the network stability theoretically, offered the electronic circuit physical
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realization for the neural network. This is a milestone for neural network research. Soon after, back-
ground of IBM daily stock profit*, the short-term load of the large-scale electrical power system, Nile
flow forecasting are successful in combination and network recursion training strategy to establish fore-
casting model. The nineties saw heyday of Chinese scholars’ the applied research, for instances, neural
network and its extrapolation ability is used to forecast successfully the amount of hydrogen in chloride
in chlor-alkali electrolysis process. The technology composed of neural networks, forecasting tech-
niques, fault diagnosis expert system is used to build fault forecasting system of gas route of space pro-
pulsion system. The multi-identified-function orthogonal wavelet is introduced into activation function,
the neural network forecasting model is built for volume of power supply monthly of Beijing-Tianjin-
Tangshan Power Grid Net, the forecasting has achieved significant economic benefits.

Until now, there are not common and uniform standard in aspects of number of hidden layers,
number of nodes, excitation function, the optimal selection of training strategy theoretically, and it is
also a hard problem for the neural network development.

1.6 SVM Time Series Forecasting

In the end of last century, Vapnik V et al proposed the SVM based on the optimal principle of
structure risk in order to overcome some problems such as “disaster of dimensionality” and “local extre-
mum” in the traditional machine learning which is used in classification, Principal Component Analysis
(PCA) and regression. The time series forecasting is one of the initial SVM research backgrounds. In
1997, Klaus R M ez al'™ used the SVM to forecast Machey-Glass and Santiago iron competitive dataj;
they discussed characteristics about the {f1 noninductivity loss function and Huber Robustness loss func-
tion, also discussed selection and regulation of forecasting model parameters, compared with RBF neural
network forecasting in the end. Some scholars studied rational expression approximation of kernel func-
tion, and made use of the chaotic time series forecasting to verify SVM regression property. Many new
successful applications contain: (1)the super parameters derivation in LSSVM and double space expres-
sion of divergent financial time series forecasting model under the Bayesian proof framework; (2)

[8] is a successful solution on

geotechnical structure displacement SVM forecasting with GA combining
the rolling forecasting of construction-site shift deformation, construction process optimization and sta-
bility of rock structure.

With adoption of SVM forecasting, the original data can be mapped to high-dimension (kernel)
space from the low-dimension space, and fitting data techniques in regression equation can be used in
high-dimension space. The advantage of SVM is the good generalization capability for small samples
based on structural risk optimization, so it is suitable for solving complicated nonlinear issues. Current-
ly, the researches focus on how to improve SVM speed, how to increase accuracy of LSSVM and appli-
cability, there are still more researchs which is need on kernel mapping, parameter optimizing, multi-
steps forecasting, complementing advantages of different kinds of SVM.

1.7 Combined Time Series Forecasting

Combined Time Series Forecasting is a process that single forecasting value of all kinds of forecas-
ting algorithm to the same process should be integrated to obtain combined forecasting value. Bates ] M
described the combined forecasting model as;:

T (D = D (D) (D

i=1

In the formula (1): x, (¢) is forecasting value from combined forecasting algorithm; a; stands for

weight of single forecasting value, o; <<1(i=1, 2, **+, n) and Ea, =1. In the early combined forecasting

research, scholars realized parameters in the model should be Iu};dated with increase of the new informa-
tion, so linear combined forecasting value is got by distributing Bayesian probability for the each algo-
rithm. Later, the average of several forecasting algorithms substituted combined forecasting value, the
applicable condition of the combined forecasting is when single optimal forecasting model obtained
through reasoning and recognizing is not ideal. Then, based on forecasting error distribution of models,
forecasting value is determined by the special ratio weight under the least forecasting error meanings.
Moreover, the un-biasedness and test meanings of the combined forecasting is researched, verification
with examples of economic forecasting is conducted. In recent years, studies on the nonlinear combina-
tion forecasting have risen rapidly. For instances, the idea that the combination weight information is
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stored in neural network with training learning is put forth; fuzzy systematic parameters and fuzzy sub-
set classification is determined by layered structure optimizing algorithm of learning machine, and non-
linear combination forecasting is introduced with T-S fuzzy rules; XIAO Zhi ez al™ determined the cha-
otic combination forecasting weight in reconstruct-phase space with GA; and other scholars forecast the
complicated time series changes by use of SVM regression or Gray-AR to upgrade forecast accuracy.

Whether the linear or nonlinear combination forecasting should establish multi-attribute-decision
and optimal combined valuation strategy in their key techniques. But some scholars have questioned the
necessity of nonlinear combination forecasting, and thought that forecasting algorithms had fitted fully
different features before combining. However, it is further studied on selection and optimization of com-
bined model, combination strategy and forecasting complexity.
1.8 Others time series approaches

In recent years, combination of information process techniques and traditional forecasting approa-
ches has solved complicated time series forecasting problems. For examples: (1) ARIMA with multi-lay-
er neural network in tandem for temperature forecasting; (2)time delay, optimizing search for different-
pattern optimal clustering-phase space and classical/augur-type time-hiding pattern recognition tech-

9T for metal solder forecasting; (3)using rough set approaches and information entropy reducing

[l

niques
relevant redundant factors'''’, using neural network fitting electrical power historical load data; (4)at-
tempting nearest neighbor fuzzy C-clustering average to get input space rule number and kernels, using
least square method of forgetting-factor to optimize T-S fuzzy model parameter; (5) In Web, using
wavelet neural network and AR for stationary series and non-stationary series, finally flow forecasting
value is reconstructing output of two series forecasting.

In 2008, ZENG Ming et al™'? established modeling for electricity price and its error forecasting re-
spectively by using SVM and neural network. Based on evidence theory evaluating reliability of the mod-
els, to compound model combined weight and realize forecasting for electrical power market finally.

After Kalman filter, the particle filter is put forward. Its basic principle is to use random sample
(particles) with relevant weight value to express the needed posterior density, and to use Monte Carlo
emulation to complete recursive Bayesian filtering, i. e. using known information to build probability
function of the system in order to get the optimal solving of state estimation. Particle filter is fit for time
series forecasting of nonlinear and non-Gaussian distribution. Aiming at basic particle filtering diverging
because of error accumulation result from system noise, WANG Xue e al'**! made use of Kalman filte-
ring to increase the estimating accuracy of important function so as to reduce distribution error of the
posterior probability density, meanwhile, they used state changing trend to update particle status in or-
der to increase predicting accuracy. Immunity optimization is also introduced into the search of “good
state” particles, the diversity of particles is beneficial to solve “particles exhaust”. In word, the particle
algorithm research Hotpoint focuses on particle update, computing time and accumulating error process.
Before using particle filtering and traditional Kalman filtering, we must know the precise model of pre-
dicted object, which is limited to application of particle time series forecasting.

The function evolution based on Genetic Evolution Programming starts a new road for the time se-
ries forecasting. In 1998, PAN Zheng-jun et al™* proposed an approach that determines model structure
and parameters through genetic learning, i. e. producing initial species group of function individuals by
adopting structure codes, making use of selection, intersection, mutation genetic operator to operate
structure code individuals so as to obtain the optimal solutions of evolution function. In 2001, Candida et
al™ put forward programming of gene expressions with linear chromosome structuring the head and tail
of a gene. The gene genetic operation is reconstruction and revision operation of changes, transforma-
tions and spots to chromosome function. The selectivity that the chromosome coding tree form expres-
ses improves the rate of algorithm operation. In 2005, LIAO Yong et al"** realized Gep-Stock model of
the stock changing law with gene programming, the individual codes of which are fixed-length linear
string. The optimizing operation is to carry out evolution operation on genomes generated by operational
objective codes and obtain the optimal nonlinear entity(model) of forecasted stock rise and drop in the
end. Programming of genetic evolution is used for time series forecasting to break the before-hand desig-
nated forecasting model with parameter estimation. Modeling has a high training accuracy and almost
needn't prior knowledge. But this algorithm is needed further study in individual codes, model evolution
operation and model evaluation standard in order to meet the applicable demands.
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2 Outlook on Data-Driven Time Series Forecasting

With rapid development of the artificial intelligence such as machine learning, intelligence computa-
tion and data digging, Data-Driven Time Series Forecasting has gradually taken shape of a complete and
multi-discipline theoretical system integrating with quantitative analysis of the time series forecasting. A
number of the successful applications show that information discovery, optimization and process will
provide the solid theoretical foundation, stronger forecasting ability and broader applicable space for Da-
ta-Driven Time Series Forecasting.
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ANTIMONY-DOPED TIN OXIDE FILMS BY SPRAY PYROLYSIS PROCESS

CHEN Xiao-long', PU Yong-ping', WU Sheng-hong®, ZHAO Xin', WU Hai-dong'
(1. School of Materials Science & Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. Taiyang Electronics Co. Ltd. , Dongguan 523325,China)

Abstract: By using of SnCl, « 5H;O and SbCl; as raw materials, Sb-doped SnQ; thin films
were prepared on quartz glass substrate by spraying pyrolysis process. Crystal structure and
surface morphology of the thin films were characterized by XRD and AFM. The effect of Sh-
doped concentration and deposition temperature on sheet resistance and structure of the thin
films were investigated. The results show that the sheet resistance of Sb-doped SnQO, thin
films could reach 65 Q/[] and the structure is densification and uniform, when Sbh-doped
concentration is 6mol% and the deposition temperature is 500 °C.

Key words: spray pyrolysis; Sb-doped; SnO, thin films
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HYDROTHERMAL SYNTHESIS UNIFORM CUBIC PHASE PbF,

MICROSPHERES AND POROUS-MICROSPHERES
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: Large-scale PbF; microspheres and porous-microspheres with a uniform morpholo-
gy were prepared by hydrothermal method at 200 °C for 8 h, using Pb(C,H;0,), and NH,F
as the raw materials. The phase structure and morphology of the final products were charac-
terized by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The result
shows the prepared product of PbF, with cubic structure and with uniform sphere-like mor-
phology microspheres and porous-microspheres with the diameter about 3 pm and 5 pm re-
spectively. The effects of reaction time, the amounts of citric acid and the amounts of CTAB
in the synthesis solution on the size and morphology of the final products were investigated.

Key words: hydrothermal synthesis; microstructure; fluoride leads
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STABILITY OF NANO-SIZED ANTIMONY DOPED TIN
OXIDE IN AQUEOUS SUSPENSION

GONG Sheng, SONG Guang-quan, ZHOU Xin-hua, YAN Jie
(School of Chemistry and Chemical Engineering,Zhongkai University of Agriculture and Engineering, Guang-
zhou 510225, China)

Abstract:In this study. a dispersed stable suspension of nano-sized antimony doped tin oxide
(ATO) was prepared by dispersing nano-siezed ATO with anion, cationic or nonionic surfac-
tants. According to the theory of dispersion stability, ball mill was carried out by about 40
min on the ATO dispersion with different dispersants. The influence of the sort and concen-
tration of dispersants,pH, zeta potential, and dispersed mechanism were investigated. The
results showed that stable ATO suspension can be obtained after being milled for 40 min by
adding about 0. 6wt% anionic dispersant of sodium polyacrylate, keeping pH value at 6.5~
8.5 in deionic water. The particles of nano-sized ATO was dispersed well, and no obvious
changes were observed after the suspension was settled for 120 h.

Key words: ATO suspension; dispersants; stability; sodium polyacrylate
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Jo b Ay B TR 45 1 NTS-1 A9 R0 B eI B AIK K 1) 2 T 5K ) B8 0 46 559, i LA g B i) 0 6, 5% T
gk 1K s 24 R SRR T 4.5 b Bl SR ) AE G NTS-1 7K 9 W 1T 3K 1 JL-FANAE , i F R B R AT
SE A, SN ) AR I e A B R T PR B NTS-1, BB B[] B AE 4, AR B NTS-1 5 R 2 FAE , B3 i ok
JILFARZE AR 90 “C il A B (8] S 77 ) B (23 IR 845 7% 18 SO I A 3E 4. 5~5 h i A
2.2 4 NTS-1 #4# ke

BERN1.1.1.3,5,5,5-EHE = EELE (MD M) . 7249 NTS-1 89 IR 3% WLE 3,NTS-1 A 1H-NMR i
DA 4.

[=2)

(=]
T

(=)

o
T

B0 Y

Z Z

g g

< 40 < 40 |

g g

= 30 = 30 |

i 20 I L 1 I 1 i 20 1 L I I L 1
60 70 80 920 100 110 1 2 3 4 5 6 7

B/ C R 1A/
B 3 MDHM #= NTS-1 # IR # B A4 NTS-14 H-NMR #

i1 3 AT, A MDHM R AH . NTS-1 £ 7E 2 950~2 870 em ' (JHJ@ T CH, .CHO AR C—H
A 445 41 0 A oA 0 A i RT3k PR A B MDY MR 1% 3Rk v BT S ) R I R T SR
1500~1 400 cm "4bJ& CH; \CH, o* C—H BZ fi#iR s 8 ;1M 1 260 em ™ [m,dc s —Si(CH;); 1,840
em ! [mavg ¢ » —Si(CH;) 5 JF1 750 em [wavs ¢» —SICCH, ), 13 Ab (CH,) 5 STO— B4R AF W2 i e 9 55 U P
TRk E A AL MDYM 5 2 80— Si(CH, ) HE P FE B A 43 F b BT o5 09 Lo 08/ 22 8. 53 46,1 100~1
150 em ™" Ab Ry R EERE Y C— O—C & PR s i , & 5 fEFULEAE 1 020~1 080 em ™ 'FFA 19 Si—O—Si



%3l B RN < Al B B = S R 0 Y A AR AE « 43

1 45 P 3 W WS U 58 43 F B L 51 AE Si— O — Si I TE R X AR AL IR BE A9 /2 Si— H 76 2 160 em ' Ab 4 iz
B 910 em ' Ak 2l AR 2 W i 0g 8 4 TH R L B MDY M Si—H Il AEM-8 Hh C=C Z A i ik A
TSR R 92 & A L 1195 em AR BRI 356 R Si—CH, —h C— H 25 i i 3 W g e L m] 0 — 5 4iF B
AEM-8 £ 4 5] MD"M 3 T8 1. 9125 K I 2% B A ik B 308 1 B AR 7 NTS-1.

"H-NMR 34k 208 7 )& J9:0. 06(aH), 0. 45(bH) . 1. 56(cH) . 3.36 (gH), 3.60 (eH.dH,{H),
7.46(CDCl,y #5006 I BB B 455 0e Si—H 78 6 = 4.7 A2k il i FAE & = 5.0~6.0
b U T 2R LA Ko bH (SICH) A2 057 B8 1 30 15 A& b 2% B ik 0 ke S iy i B it A7 s = 26Ut 23 1 vh il 52 5
AT —CH,CH,CH,O(C,H,0);CH, 3.

Zi4 IR H-NMR 3% EI5 B AT, JE 2 5 A = ik 008 2 i PR ) 4 7 48 BN AU/ 7E — [Si(CH)
(R)O]—.,—OSi(CH;); ity 8T, wiFfE — C,H,0—, —SiCH,CH,CH,O—, — OCH, 25 3. i — &
A0 TIE B A ik 20 U 4 5 AR 4> F NTS—1.

2.3 i NTS1 4922 4L 48

SV < Pty (0 IR s B - 90 mPa » s s 3700 Gup )+ 1. 449 851 F L MR FE (eme) = 6. 310
mol « L I 5 1 vk B I 9 22 T8 5K 7 (7o) = 23. 5 mN » m' 0. 1% O 5 43 550 7K 75 W 4 b . 48 °C s
0. 1% (B4 BO KW pH 6 ~7 TS RPE 8 T 3ok .

3 KRB

T Speier MEALFIMEIL T 2 1.1.1.3.5.5. 51 F 3 = 7k S0 Joe A0 B I TR 3 S 2 — 12 (8) Y 3L ik (AEM-
8) 3 3ok ik SN B A B T AR B A =R A e 3R IS MR NTS-1, BAE A A 10 2% 1 2 < Sy i 85~
90 °C R MiB[E] 4. 5~5 h SRR H & (LUATE) b7 S B R T 40 50 4. 0 X107, if 153 348 0 35 B A7 & 3%
TG PR NTS-1.

2% Uk
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— P FT RV AR I — A A B

FRME, X E R

(L BRPE R R A2 SR T2 Be . BRVE P42 71002152, BRPY BBH fii 7% 4 B B RE R ST 7] . BRPE R 71202D)

W OB ARBBARASRT AAAM, AR TS CREFARASRT AR, FdRA
S AR N AR T — A3 B BRARE ok (-8 A-5-FK T A-1,3,48 —vb), 3,48 =
e SR REANSRTIOETLEFILAS, A TN ES S ANEL BAF S
F v A AR G 2 Hy ¥ 2 IR 430 A T

KW 1.3, 4K —vk; AR AR

RESES:TQ25 X EkFRIRED A

s

0 &y
1.3, 4-1E S PR B R 1) = K& Pk —— ) 3 AR Wi vk L R I RRE IR L R Y S R A A fE
DU AR 1,3, 4-W8 2R A0 & W i) 32 1 0 T P01 25 L 9K R 2 Bk 75 700 R ) A 08 9 50 L I () L e
T IR S IR PO TR L G k3R] S5 A5 3 AT B IR KRR R A AR T8 A I T A A L O AT A
oy — o B A 12 24 B DA W AN I AR Sy — o R A B Y S A BT I 32 B T R T AR SOR
FHRIR E 5 IRE | £ T I 458 OB 2 1l 1 — o BUBBOAC 1,3, 418 — e, G 22 b 36 P i A SR AR A [R] — 7 1 v

PRI B AT S i B LR W L BRSBTS

I

OH  (cup,so,»  OR OR
C,H,Br (2) (CH,0), cl
_— —_—
] HCl ¢l
OH OR OR
laR=Me (1D 2aR=Me (1)
1bR=Et (2) 2bR=Et (2)
OR o
KOH OC,H; CAN OC,H;
—_— .
CH:OH ¢,H,0 CH,CN  c,H,0
OR o
3aR=Me (1) 4
3bR=Et (2)

iR BRI HIARA R X4 BE S GRE IR LK IE) ; 8 E BRUKER A & VECTOR-22
il SE LT ANEIE AL (KBr FE ) 5 BT 38 75 15 50 T 85 43 Mt 4l a5 A 27 40 5 20 356 A7 0K #2 SCik [8 ] ik il 4% . 7= %
87% ,m. p. 178~180 “C (CHK{E A 180~181 °C); RHERR e SCmk [ 9] il 45, 7“3 70% , m. p. 132~134

°C (CHRME 132~133 C).

* e B #3.2010-03-18
PEF R TP RAR(1970—) , B, Bepi & & F- B 0, TR IW, WF 58 05 1) - A HLA Al



%38 TP IRA A - — s 720 AR e ) 5 K « 45

1.2 2-RIE-5-F TH#h-1.3,4-%E = vk 85 & A%,

TEREAT FL S FE e P T U - L [ VA BEAE ARG 250 mL = VBRI AR O 1. 14 g & AR
1.85g WAERR A 20 mL &SR FEVK/KIR R H R ERE T 0 6 mL = G508, o8 J5 3 i TR 76 R 2 36
F) 60 CHFN 0.5 hy SRS AREETHIE 2 95 C 2247 M1 S 5 h. 80 B 25 407N B0 2 0 — Gl Sl 12 4D
J ) B2 R I 20 mL 30 %% £ EAK W W A 77 W) T8 43 S R U AE VKK IR ¥R 20T 50 Yo A AR A AN W RN &
pH 4 8~ 9, 3l UE , JEVF IV K Ve i, 108 A HL . HLA ] 3090 S BE s 45 5, T8 A5 35 (1 8 IR i 2. 10
g PR 77% ,m. p. 219~220 C.IR(cm ', KBr JEA):3 317. 51,3 113. 21 Coxp)»2 925. 53 (e )1 618,
T4Cve—n)+891. 78(SenZ4¥) .1 376 (—CH, FFAE Y. JLHE - Hr L WA GFHE A . C 72.81(72.90) . H
5.41(5.47),N 20.57(20. 68).

2 #FR5ITE

2.1 B EHE

TE 2~ He-5- T LR HE-1, 3, 4-WE MR 5 BT 2 — RGN T ORI G- B e . o PR AR TR
5 = RA W R A A SO A L EEIBE S5 28 D R R R T R AU T A IO T B DURT AR
PRAZ AR 2 TR0 A A P S ) R T 24 A SRR LS L T8 B — 70 1 HCL S B ORI 1588 =20, T48 —
A RN A HCL Az il BT RSO A 2R 5 — s B R, BT DL PP () 1 78 Rk 4% 10 T & A= T =X 5 i it X )
AR B B AR SEAG IR 25 55 DU A5 AR 2 10 25 4 v 3 R A IO HL T RE BB A D 2R AR A R
5503 AR B DR A SR RSB T A B PR RIS 35 58 TP A 3 kA HIRERS AR B R A 45550
B BAKJE A B 2- % H-5-TK L -1, 3, A-1E e R IR

+O/H H
O + t +
>y o, N __, HO -
S8 TR
1
+
& OH g »

2.2 AHE R R Y E

=B 6 mL, Z AR 0. 012 5 mol, 5 R E/R /35 1:1,1:1.1,1:1.2,1:1. 3,1:1. 4
BEATEORE A N FR 20 mL, W] 5.5 h AR T Ok LR SIS AR L A0 1 R,

M 1 TLUE M, AR S AL m IR BB AT = 188 x1RERIL = RAEME

it H. BRI 1:1 1:1.11:1.21:1.31:1.4
2.3 BF B AF R R4 3 a PR/ 77 76.8  76.4  76.8  76.5

AR R 5 S SE A Ik 45 Uk 43 93 LA 0. 012 5 mol #E17 4% K,
TNA 4N 20 mL, =S AW 6 mL, AF 57 5 L R 8] X6 5256 (0 52 i, 285 R An e 2 s,

M 2 W LIAEH,5.5 h & HLEAE K b x2 RNEBEXFERGEM
VAR LLJS BE A R ] SE A PRI AR g 2 3 4 5 5.5 6 6.5 7
Jins D P T B R T RO C R AU R T s 0 w301 60.5 70.5 77 77 76.9 76.8
V) AN 2 fiff S~ i 1) 1E 2 17y ) B8 B

2.4 BARBINERG Y ®3 BHASEXN~EZHEN
W Sy B WA FE R 5 A R B IR 0. 012 5 WRIHE/mL 15 20 25 30 40

mol HEATHRL, =4 E B 6 mL, )R W B [E 5.5 h, BF5Y FER S Y% 76.8 77 77 76.9 76.7
TR0 B R PR SR AR L B RN 3 TR




« 46 YRR N %5 28 %
H 2% 3 AT LU Y 50 a0 B B ) 52 0 AN K.

R4 HAXR 2.5 ARER
SN S SR 5 fif 8 i 10 fi¥ AR T 0 5 1 B A SO A < R R T
WE/C o 210~220 219~220 218~220 218220 k1 : 1,/ JNMEHE 5.5 h SEATRORSCR, SR &Y
=/ % 77 76.5 76.9 76.1 RN 4 PR,

SIS R TR SRR R .
3 #ERIE

AR SC LA R W Sk JRORE A T S SR B K LA
RS LRI RGBT REERR , B e LGRS PR R R SN AR BT — R R A e e (2- S Sk -5-
RO, 3, 4-E ) | A ) 2- -5 TR L AR, 3, 4-WE e A R S I A 1 I AR R K T R UK S
B3 T B R S R S A SRR EE AR e 1 1 FEATHORE, =5 BE 6 mL, KR E] 5.5 h, [
VR AN 15 mL. AR W) K R (9 2544 34 28 TR 45 L IE.

%k
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SYNTHESIZE OF A NOVEL SUBST ITUTED THIADIAZOLE

YIN Da-wei', LIU Yu-ting', MIAO Dong-lin®
(1. School of Chemistry and Chemical Engineering . Shaanxi University of Science & Technology, Xi'an
710021, China; 2. Xianyang Dnon Tech Special Electro Technique Co. » Xianyang 712021, China)

Abstract: 1, 3, 4-thiadiazole compounds have an important chemical and biological value ,
which contain N, S atoms of five-membered heterocycle compounds. In this paper, a novel
substituted thiadiazole (2-amino-5-cinnamyl-1, 3, 4-thiadiazole) was synthesised. It is ob-
tained by the reaction of thiosemicarbazide and cinnamic acid. Thiosemicarbazide is synthe-
sized from sulfuric hydrazine. Cinnamic acid is synthesized from benzaldehyde and acetic an-
hydride. The structure of the object and intermediates were all confirmed by IR.

Key words:1,3,4-thiadizole; cinnamic acid; thiosemicarbazide
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-—ZEHRE-1L,4¢-FERIE K

7 E
CHE TR AL ST B8, R M 51064D)

B OE SR ;AR AT A FTRE 2 EPHAKSERBE.SRT 2.5-2CATF
AL AR R REAT AT P AT AR T, BB b RS R T, 17
BT AB AL T RS RIEE A RIS R L LR .

KR A KB 1 A-F8: RPAE T &R

RES %S TQ4 671 AR IR A

0 3l

Lo A-2K00 K HAG AR e (SR b T 2 AR e A BB TH R CPUE AR e A8 A g rE L TR, 1
A-FRBRE AL A Wt I a8 B 4K A Ak T DRORE B LA B F TR A L 7 24 B HL Hp ) A A A BT R T
Oy F MR AT T2 L BRI A LA B TN B A R R T 2 1, A- SRR AT A ok E
TR DAE JF & O 22 A9 ) 1 1

ABEFE A B 2,5- 2 G 3 -1, 42K R A BN & 2 TR RE R LR i N R SR 1L 42K ER AT LAl 1
A-FR 1L A-PR Y 1, 4- o SR 3 R T o ST S I TG A0 Sl A s A A AT AR 2, 5- L P 3 -1, 4-
R DLl Ak 2,5- AL 1,4 2,5- LA WL -1 4K REL 2,5- LR L 1. 4- TR A
FEORHIE T 2,5- LA F 3 -1, 4280 2,5- R 5 -1, 40K i e H2R Ak & W 5 3l L O T BT
A T R AR, 2T 2,5- A AL -1, 4- B A EEZE (I 32, 3O B AWM R IME R Z . S
Timﬁﬁ%ﬁﬂﬁﬁTuﬁm%m%ﬁmm%%@«mNﬁ@Wﬁmﬁ%ﬁiuﬁm%Tﬂﬁﬂﬁ

T R JERL it 4 ROV, AT 2,5- T A SR, 4- TR SRR IR (Ba, 3b) i al A ok A B H AR
Q@ﬁﬁ%%ﬂﬁitﬁ%iﬁT B AT BT IR0 AL T 5 B 2k AR SCak 8 1 2 Ao ) A & 25 3R L 3 ik
e Ak o 1] 4% Js2 7 ﬁ%ﬁ$@%%?¥&ﬂ?§ﬂ%ﬁﬁ%%Aﬂ%%@?

OH  (cH,),50, D
© CzH Br (2) © (CH,O), J@f
OH

i

laR= Me (&) 2aR= Me (¢D)
1bR=Et (2) 2bR=Et (2)
(o]
OC,H,
C2H50H C,H,0 CH3CN C,H,0
(e]
3aR= Me (&D) 4
3bR=Et (2)

* e B3 .2010-03-25
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&
Gl

1.1 BEE5RKA

JLH Tektronix X4 5 & A GREE T AR 248 15D . £8 F Bruker DRX-400 # #f J 4R X (% 5] CDCl,
TMSOPY B B rk: ) AR » 18 E Bruker 23 &) Esquire HCT PLUS 3% 57 % B¢ F Y , 7% [ Elementar 2\ &)
CHNS o R /M. A 500 ¥4 0 7 B 4 i sl b 2= 46
1.2 AR%E®k
1.2.1 Al

(D1, 4-ZH AR (Ta) A AR

250 mL = M HIA 40 mL 38% (0. 54 mol) NaOH ¥ , Z M A 20 g (0. 18 mol) ¥ ZE —Hy, it
PG B A N, AP 5 R I 42 mL 95 % (CH,), SO, (0. 42 mol) . ££ 90 °C I8~ i i 52 i
3 hi N % 4 5 FRARSE I N 2 h. K SR TR 9% D% I VKoK L 584 P 1A HE L ok g 144 A kAN K
FEIR VR 3~5 WIR . & O REE LS 3 5] 21. 20 g P R Al iR, 773 84, 5% & i 56 ~58 “C (SCHRL7 14&
L 56~57 C).

(21,4~ &P -2,5- AR Q) B E K

FEE1: 150 mL =0 A MA 1,4 "B &K (1a) 1. 39 g (10 mmol), (CH,0), 0. 40 g (13
mmoD) ,1,4- 575 30 mL,37%~40% CH,O % 1 mL (13 mmoD) ,50 mL 36 % ~38% HCl i . 7F
[l v R SRR 6~8 h. SN YA H S AT HE A, a8 O 2808 K Uk I AR BOR L & L BEE A5 AR B H A
4 1. 61 g, P73 68. 2% I 169~170 “C (CHR[7 145 45 167.5~168.5 C).

Tk 2: 500 mL = HIEA A 1, 4-Z H A FE 2K (1a) 8. 36 g (61 mmol), (CH,0), 2. 56 g (85
mmol) ,1,4- 5753 120 mL,37% ~40% CH,O % 6 mL (85 mmol),100 mL 36 % ~38% HCl % k.
TH I =F A 100 mL 36 % ~38% HCL %W, 78 713 i BE T FF 4 I/ I 4~5 h, 5 X 4kSE /R h 2~3
h. SNV A S AT AR a8 T FH 25 08 K R U A O b L 8 S BE R 45 AR B A TER 11 33 gL R
79.6% M5 169~170 C.

(D1, 4-—ZE WP FH-2,5- " HHIELFK Ga) G L

100 mL A IA 1.4- 28 P -2, 5- “ A KR (2a) 3.56 g (15 mmol) ,50 mL Z B, fii 1
10 A 2. 26 g (33 mmol, 82%) KOH, [ 2 i 50 min. S W & 46 5, A vKoK v, B R A S 3
YRR KL= 5. H R SRS R G 8 G L B/ O TR TR 45 AR 2. 69 ¢ HE IR, =3 70 % . IF
M 57~58 “C (SCHRE8 #4555 *O).

(D2,5-ZCFH M HE -1 42881 (DO 1A Rk

50 mL B IMA 1.4-— 28 H 5 -2,5- ALK (3a) 204 mg (0. 80 mmoD) . ZHiF 10 mL, /K
6 mL, R4l £% (CAN) 2.75 g (5 mmoD) , E LN 3~5 h. K MBI A K H LB 10 X4 B AR
HLZ TR BB Ak T4, ot % e 4, 43 Wk (bp 60~90 °C) /R Z BE F 45 i . 45 FIR # (4 i 1K 130 mg. ™~
R T72.0% 155 93~95 C.

1.2.2 B2

(D1 4-—CEERAD A K

N, 54 F,250 mL = HHEAMA 11 g (0.1 mol) XA Wy, A 50 mL Z Efd 2 5. s T
ZBWMA 54 mL 20% (0. 23 mol) KOH ¥ . HEFF 15 min J5 . AEMHIEIR - WA 20 mL ZEEAT 21 mL
(0. 28 moD) VR Z e Z IR A 35T 78 M IR AR 46 T IR £ %e 1 B3 W, 15~ 20 min Ji% 58 4, 4k
SE A W 4 b B BN e 48 5 A A, T 10 %0 NaOH K V8 0k 4 A IF FH 28 Bk vk 2 h 1k . & 2
P E 25 A 3] 15,10 g @R RE A 775 9120 05 4 69~70 °C (CSCHRL9 M #5:70. 3~71.5 C).

(D1, 4-" PR -2,5- R EFK QL BE R

J7EE 1. 500 mL = HEAMA 1,4- 28 HZHE(1b) 6.65 g(40 mmol) , (CH,0), 1. 61 g(54 mmol) ,
1,4-Z% AN 125 mL,37% ~40%CH, O ¥ # 4 mL(54 mmol),205 mL 36 % ~38% HCI &% , 7 i i& &
NI 6~8 h. SR IR H G A A 5 B8 O P 2R K e v AR oM, 2B 4 A B A E AR 7. 90
g, EH 75, 0%, FE L 149~150 °C CCHR[9 1 45 . 148. 0~150 °C).



53 & ERE2,5- LA -1, 4-TRBR Y A R o 49 .

D7 2: 500 mL = A NA 1,4- " Z % F % (1b) 10. 15 g (61 mmol), (CH,0), 2. 54 g (85
mmol) ,1,4- 4N 120 mL,37% ~40% CH,O ¥ 6 mL (85 mmol),100 mL 36 % ~38% HCl .
TE R F A 100 mL 36 % ~38% HCL ¥, [0 3 i BE T FF 4R s R 4~5 h, Jg X 4kEE [ b 2~3 h.
SIS A5 B T AR a8 O P 2 I8 K R U R EROR , CRE R 45 AT F) 13, 90 g FIEE AR, 77 2 86. 3%0.
I 149~150 C.

(1. 4- K 2,5- = L E W EE G A K

150 mL BN, A 1,4- 8 P -2,5- = R (2b) 5.29 g (20 mmoD) ,100 mL LB, i Hk Yy
A1JE A 3. 32 gKOH (49 mmol, 82%) , [BI3iB 1 h 10 min. SR I 46 5 » A VKK H, A A4 IS
I UEAS BV L A BN G IR S LW L QIR RS AR 5.1 ¢ HAER L TR 90 %0 5 4 70
~71 °C (SCHR[8 1A 41 :69~70 C).

(D2,5- AW B -1, 4- KW () 18

250 mL BN MA 1,4- L8 W 5E-2,5- A H K (3b) 2.44 g (8. 65 mmol) , ZfiF 65 mL, 7K
39 mL, R £ (CAND 20 g (36.50 mmol) , i W 3~4 h. K WM A K H, H Bk 20 X 4 ZEBL, &
HHLZE KRR AN T4, 1 8 v 46, 47 1k (bp 60~90 °C)/Z 1R Z BE F 45 & . 15 23k B8 66 5 ik 1. 38 g,
FER 71 0% M55 93~95 C.

2 HR5ITE

2.1 A 2,5-—CRFTHE-1,4-FKEB(4)ZEH Y HIE

2.1.1 JTEHSW

&Y o720 CoHig O, JTR T SEME GHAED - C 64.14(64.27) ,H 7. 22(7.19) , JTR 4T 11
SEME S HE I T A A — B
2.1.2 BEigawr

i Esquire HCT PLUS &% 3% B AL (APCL B O M @b A4 4 10y T T M' Ry 223.6,5
2.5- ZCEM A -1 A-KBR A A F B M FRED 224 — 3L
2.1.3  AEWEIPR U A

AP HNMR i 2L CDCL, Rl .o (ppm)fH . 1. 23(6H, , =#I%), 3.58(4H,—OCH,, U
%), 4.33(4H, CH, — O, —HEI§), 6. 77(2H, A—H, zim ) ¥ CNMR i L CDCl, RiE ], 6
(ppm) A : 15.0(CH,), 65.6(—OCH,), 66.9(CH,—0), 131. 2(CH. %), 145.9(Cq, KF¥), 187.3
(C=0, ). 1 B ik BAsr=9.2,5- L/ 361,428 ().
2.2 1 4-ZREAEFRATFTRMALS R T L 0Bt

SRR b 10 58 AR R S T B AT 1 LR A 1 22 LA B S T FE S R LB n P 1 BT,
S AL BN AR LB A HR KT . sH

BSOS F AR, £ (O U o ﬂiﬁ ',
gl A0 A O HCHO, (HCHO), /HCL O -

P 0 S B 572 6 4 1 B e

U AL 7= 4. A SCAE L0 ok kR Lt . OH s,

—pn e E T I s, 0 )= [ o [ e

EAMBRL T, il 14— HEEEND S
W1, 4- I -2, 5- A FETE (22) AT 1, 4-
CLEEEAD AW 14 AP RE-2.5- R EECOR RN RATES R T 2 fhor k. ik 1 2L
B EMIE R IS 5k 2 R MG gk AR FE AR SRR e R A R T 10 %6 4R =

MEL T S i AILBER Y 43 A7 AT DA 3, G0 AR s R AR AT 43 Oy 2 20 8 — B R I e 2 8] CH, OH J_Iﬁz
PR R AR RN AR R R B RO B AR P VR I OB T R 2 55 TE 1 AR — L5
TR IR AE HCLAEAE T & A E AR N AR B Ak 7= ). i e | R ) A AR = 2 & R

A1 #F7AR I



« 50 - YRR N %5 28 %

SN PR HCL vk B2 AR U S B, J5 vk 1 o —Sn, 454 AR T (B2 HCLAE A B 8 2 W it , 76 = il
[ F 218 18 45 4, B2 G040 B2 N B0 L T 7 v 2 38 5o AE N I R] PN 8 AR . AT LB 2R HCL 3 4
il GEAR S I B 5O T A DR 3k 2 REAE — S R L 4R i S N Y R

RN BARTTIE 1T Ak 2 7658 — B AR L R N =) —FE 2 H R F ik 1 8 B8R
N H B SR B 2 AR — BB 4 T B AR P W oA g A AR A TR B P W B R AR KL TE 1, 4- AR
TR 7K V5 TN T 0 S i B AR AT — B A e W R a UE L 55 A — B S AE A ) O IR TR
L NS N < ST
2.3 2,5-ZCZATHA-1.4-FERAGEARITLIRT

FEAR B A B A R DO 2R 8 A e Gh s DA AR G R SR Y o R B L BERE T 2 AR AR
BRI A R AL A i T2, BRI A 3L 1a, 2a, 3a AR, 78 3a 3 4 (94 S 3b 3 4 194K
FEARMETIL AR 3 AN . BLZ A I b, 2b. 3b SRR R SR B AL T 1a, 2a, 3a.
M, Z 5t rhE RS UL B Bk 2 2,5- LA W -1, 4K (DO Ik & 8 T 2.

3 Zig

(DA TR L4 KB AEY 2,5- “CRH 3-1,4-K (D I E T %3 1b.2b.3b Ryl
R A R 2 MBI G T 2.

2B T bt E IR U AL A B T 20 TR 45 2644 mT LA BB 10 %0 Bl

) AMACE WL 2,5- e A H I -1, 4R BT AR W S 4t 7 3R AR OF itk — D s I Re2a e 1
SLrd

S % Uk

(1] i, BRRAG, REW . R YRGB W B S Wi B se gt R[], T ERAR Y, 2009, 7(1): 71-80.

(2] HMIC, mm. & P % JOUORELI N RS S A L], s, 2007, 34(1): 60-68.

[3]Shivkumar B. , Ramakrishnan S. Derivatized poly(phenylene vinylene)s[J]. Polym. Sci. 1994, 1. 284-288.

[4]Mehdi H. , Bodor A., Lantos D. ,et al/. Imidazolium ionic liquids as solvents for cerium (4)-mediated oxidation reactions[ J]. J.
Org. Chem. , 2007, 72: 517-524.

[5] Gharah N., Chakraborty S. . Mukherjee A. . K. . et al. Oxoperoxo molybdenum (6)- and tungsten(6) complexes with 1-(20-
hydroxyphenyl) ethanone oxime: synthesis, structure and catalytic uses in the oxidation of olefins, alcohols, sulfides and amines u-
sing H2O» as a terminal oxidant[]J]. Inorganica Chimica Acta, 2009,362: 1 089-1 100.

[6]Tohma H. ., Morioka H. , Harayama Y. ,et al. Novel and efficient synthesis of p-quinones in water via oxidative demethylation of
phenol ethers using hypervalent iodine(3) reagents[J]. Tetrahedron Letters,2001, 42: 6 899-6 902.

[7] XR3E, s, HHkiR. (2.5- ZH LR IR Z 00 M rl R MR R4 A U RAELT ], B4, 1995, 12(5): 5-9.

[8]Melnikov, N. N., Prilutskaya, M. V. Chloromethylation of ethers of bivalent phenols and some of their transformations[J]. Jour-
nal Obshchei Khimii. 1959, 29. 3 746-3 752.

Lo/ H, ZRR4, WISCH. . BEILERE MR Q. 5- 2 xR IO I]. Lz, 1998, 11. 49-51.

CLO0TERK . AT AL SO R LB A TR M. b st s E S5 20 Ak, 2007 51-52.

CIVJE R, BRA, ok 25, 1, 40U T -2 T AR5 B S B 9 5 0. W AR D R 2 4l C A AR B2 R+ 1999, 14(2) ¢ 154-
157.

SYNTHESIS OF 2,5-BISCETHOXYMETHYL)-1,4-BENZOQUINONE

KOU Yu-hui
(College of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510641,
China)

Abstract: Using hydroquinone as the material, a novel 1,4- benzoquinone derivative was ob-
tained. The optimized process was got by compared with two synthesis routes, ethoxy inter-
mediate was better. The chloromethylation was alao improved in the route.

Key words: hydroquinone; 1,4-benzoquinone; chloromethylation; synthesis
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CEERFREBRKIARZLOWR T ZHAR

AR, R, F A&
L. B PR 45 T2 D40 R 5 R 40 0 TF 2 A 95005, BT P96 71002152 BT
BRI 22 (2 5 b T2 B B RS 1L T B A2 S 46 R T AR % B 7% 71002D)

W EAEVABNCEEREBRRPEERRAMAN S T HRT OB B AKRE
KT E . FRT ERWey BHE pHAA S H R Z. AR AIMLEREREHN S0
C. LA CEEEDK ARG H £ AMEDK A CEE AL % LR e A ST TBR B &R,
AL TAE A B B s %% ARIR 60 min, KR PR RESBL Il BT RES NIRRT
BARANE Y MAERL R E R, AL B R PEEDRREE R HEEAE LH,90 min

G RBEA T A THRE.
XEBIF - EER, ABILTER; N ER; AT
FEESES . TS743".9 XEkFRIRED: A
0 3l
OB A VLR AT i A RBR L R B /DN SRR R iR S R E e

BAES R B PERE 5 R AT A — 2 AR QRORE L B BRI SRR AT R A IR AR R
TG0/ H OB B T . LB Alcell 34 il 5 Hh ik — 1y 24 i JHC 1m0 W30 T AT LR R I A0S A 77 1l
A A Ok H R 2R . SRR FRE 2 38 T AR AR JEORE ) An S B A S R
SiO, FEIZIEBAT LW, AL CBRE IRt R, EEEAREARR LB K AR
HREE VIR L PR W S5 2H 40 L DRV P 3 e ) AT A v B 8 P A B R 22 5 B CR AT Alleell B9 K 114
R A A (B TL P S 1o 26 B = AR D SR LAY 10 A8 S T A 32 LB WP — FhE 229 R 7= 1. Aleell 35+
AR IR SE IR/ S Z5 A BT R AT A R A I P R A L 2 T A B LR A R AR X 2R S T
JZ N T AR A b AE T R S AR BE Tl BORLRN R 2 R A R OBRIRE L Alcell 12 I 3K Y I
FER B SR RRAE AR AE T RO ) KA 7 ) TR 5 A Tl TR 2K i 2 AR TR e 2 — o R A Tl U
W43z BRI Z Ah R IR - SR AR e R N A R BT R

U SR E A I S AT AL 73 D R B B oA S5 M P A8 R S, TE AR X BR BT AR AP L B IR T L 3f 2 X
i AR AR A R E

>

1 LIS

1

E

1.1 2Z2R#A5ME
FEFRL . OB P A BERE IR ) IR IR A%, bR 2 AN LAY 3 8 4 Hr 4k

* WoR H 8. 2009-03-22
VEF A ARACH (1984 —) BB BTG4 PG 42 1 A 2082 Wb B ST 77 100« LTk SR A B 2% i
B4 T LBV A A R I TR R S (AL A R (20106100067 7 Bk 16 45 13115 T8 # A RE B 4 300 F5 KT J6 75 e 43 % 725 18
LRI A (2008ZDKG-43)”



« 52 . e VG R K 2 2 4R 55 28 %
IXES : ZQS-1 Hl e R R G R A5, PR KA T 2B 751, 0 L 2828 /NRE PR RHE K 2B I8 T
J oA S AR R B % AT AR A A O LA B pH 3721 BRI
1.2 T&4&48
L.2.1 EEEETLZ
2R A B LREAR 80 g (4T //NIE , CBEMRBE 55 %0, L 1 5 6. AR TR 2 165 C , ZZ FERI A 4
AN BLHE AR NN THIR E 195 CHF BRI IR, 4 BEZE FRE 2 B4R 30 min 60 min 90 min,120 min J&

1.2.2 PRKRTZ

OV WA TE 55 %, VEIRIE 60 “C LM 1 ¢ 30, BeR. 3 B, AR Be e % i) - 30 min, YE% 7 X ¥
ek,
1.2.3 CLWZEBTZ

B 500 mL MBI R RS A KB I EG IRE 80 C L AH IR IR E AR AR M 1k W4y KR,
1.2.4 MEEEZEMTE

W O BRI R W T BB s A IR B 120 °C L 1E RN EE AN AR 4k Ak AR TR 4. gk
SETHEZE 170 °C L E RN E A AR 8 1k SRR o R Y.
1.3 Ziahr

i H pH oF JPRS B 153 5 g FEE ) pH 5 2 B vk
1.4 REAZHMNE

FRAR HORE PR B DB AU T FRE , £ BEARAR 58 M 5 v 0 2 s ik, FH A X0 <1 4ih 8 ¢ 152G 498 8 R 8 4K
MTHREIGFTEARREE.

M=m; —m, +m; —m,

M RE T gsm, LI JG B T . g sm, - 3 DR HT B A 0T 5L o g5 my - S DB AT R AR T 5, g5 o
1 U8 S U AR I i, 2.
1.5 ARBSIRE 6 m E

A3 BT SRR T AE AN [ Ve B2 T WOl BE AN [m] , FH VA B2 55 40 02 %) MR ' B AR o ot R B AR AR I A 43O T T
WS EE L SR H A o 2 T AR S A R A vk

WA 50 mL R AR 5 SRRk EIRIR & 15 a5

T o o R P TR < VB PRI 0. 100 0 g 0. 2 mg 43 AT 2R . A 100 mL &, FH 952 &
s g 28 %) )

2 HREHH
1 HBIEBER 2.1 AWMIBREBEGHL

BE/C @/ ml WRE pH 210U HE T 0 2 B B 9 L . p 3 1 T UL B L
7 5 .5 . . N L\ N
gj jz jjz 221 BT 18 U BRI 2 R B T WL pH B F . R 78

) J L. .

o w1 ols  sap  CETIEI 00 CHEMRIABE I T 100 mL, ETR A LR K.
o1 331 gos 6o HTURVRCRUKRUER (R A L BE R I 6 T4 ek R 1 7 d
86 352 90.2  6.18 I, S OB AR IORS BN R L pH (E AR, EHLREFERS . 255 % IR
88 859 89.5 574 (MR EERAEAERS I[N £ 45t F R LR E K 80 °C.
90 375 88. 1 3.98

2.2 ARRREETZRPLEABER
FEAS ) A OR8] 8 TR B . pH [ R R S| A 4
ZHAE Y. AN T R st 8] R 4 4048 oy AR Ak a2 2 .




%38 TR HE A - 20 1 I R B AR 3R I TS BT 5T + 53
Hi 2 0T LU 70 Al 2% PR AR TR 175 B0 T BB 18 20 64 38 o YRS B2 s A7 B B {HL pHL L [/ Ip R

W, AT REZ 1 TR A A A BGOSR R I 5 1S 4. B ORI 18] A8 0, AR 3R R L B R 2

A PR R B D e S DR A 3R I B Bk A A R R B B 2 B S 6 BOHE AR S I RO WS A 2R 60

min J5EW TR R TR B SRR R PR I, pH B B TR LW, BT ARERY
HECONRRE UK R S 8 XT Tolk AR 7 B0 £ B R 52 i A B 5. 286 28 185 28 B R IR BT [H] 4 60 min.
2.3 RFAREEE T 2 ae K R #2 FARAKEHETAERRROFEER

P A5 I G 1 B 7L 2 A g 2, ot PRI i B9 /enl. GRS pH AR
BEAR: h=A/C o T (CooMHT AR B T LR 1 ZZ SO Zgl 622 jgz
em) ,C=0.005 g/L="5 mg/L,A;s=0.169 2,7 90 905 %9 5 91 3. 98
k= Ay/ Cy +» 1=0.033 8. 120 210 89.3  5.89 4.03

7 R PUT AR T AN S B I 2 AR k= Ay / Cy
o T A5 S TR I B[] 71 A0 22 TR T2 3 A b AR % &, AN 3R 3 TR,

FER 3 Al UL R S 2 Alcell 541 2% By x3 HEBUEPBEESENTH
— AR e B RV SR E T R K AR (R ] min MRS /mL WOGHE A BEEES /g L
FI|. Bt A I TE) Y 1S 0, JR O B OB K i 30 57 0.227 4 6.7
2o, A A RE TS B 22 L HL it o O T s ] 1Y) 4 60 61 0.236 7 7.0
Ko R R 7E 90 min 0k . R "

120 68 0.2317 6.9

JE 3K B KAE. BB 25 5 3K 31 e KAH L 5 SE 5
75 11 25 TR OB e AR 1E) 24 90 min.
2.4 BEATEXHRERAKAFDK I LR LR
2.4.1  CBERD T Z B R AR T

CEEIC L ZR AR R 2, 2508 S B W e e FH T B2 R 06 A L R A] L 26 08 T 45 & AR O B 46 Uk
UV . WEFEA5 Hh T B A 2 10 Tl B9 2 2 52 ) R 25, Ui B8 o) [ i & e P B ot B S 2 7 AR AR K 52 i
VEF B REFEAE % T 0 3845 . IR B2 10 v (IR o BB AR s 1K B2 5% i 28 0% 38 4 i DA TE RE A5 0l 2 BT i
SRV B S Sl B W RGHE T L DA /D REAFE O N R AN FE AR ZE IR 80 CC R, ZE R I
91.2,pH K 6. 34 ; 7E e A LRI ] 60 min T RGBS 89. 5. pH {H 2 5. 94, KK & &4 3.92 g, fE Ik
ZRAE R R ZE AR 7 W R TG . 2 TR 24 R0 A0 B0 FH A B o Y5 U4 VAR P 25K L 3 T AR R A 7R R R X 2R AR R )
HEAT P00 XK £ T 7 W A ARG TR A A e TR R N R Y LT
2.4.2  BERERDSCT 2 BE AR

BT AR Ay 2 B ) [ml Wsg 0 Jo o B v 2 5 DU (BB 25 W o S /b R Ol 3= MK O B 4l i A B B9 T4
PR 3 A Tl Az 7= ol 0 [l T2 B TE Z8 V3R B 200 C A4 R J) 0.4~0.5 MPa T /K fif 7518
WSO TR 4 U8 e R v U A R L A B B AR B Ry b
2.4.3  ARFBWCTZ LR

XA B [ T2 A ST R ZR Y [ de B AR 5%t X [R5 e T T R T A R R
TRPEARZR AV F G R v, AR 2R 23 & A AT HE R F R R 308 5, DR I 8 P B ) 2 s RO SRR AT Ve k. i 52 1
AR S ACE B A VR SO SR R VR R RO AR BB IS R R R . TR A TS
FE BRI OR RS BN RRE ORI A 7 i 2 S e AN B . B R IR B TR A R R
K\, 60 min FEBETARR S =IBBA, KRRl &k 22. 4 g/L, M & B 2818 7 W 0K B2 ol
89. 5, " W 4l Rl A WG A2 S I S0 TR . AR R RS I SRR D B AR BRIV VR R AR B AEAR R TN LR b
KPR REARRMAE. RRSVINE 8 AR5 TR T TR EBR T ROEARR.

3 HRIB

(D) 1010 2, T 78 48 B AR IR B R 80 °C AR TL IS 18] S 60 min, 248 = M WiAE 5y 91. 2, RZE &Rtk 2



¢ 54 YRR N %5 28 %

Pt Ve 11 5% e /0N

()P 90 min, BEEE & il THRE , % ik 7.0 g/L.

() ARFE I T4 - ARG £ B WO HORHEAT Yk ¢« R Pl 48 5 30 B 40 1) 21 65 Uk 0 O X g 3 R
RERE R 60 min I, R ZMANE T 22,4 g/ L, 288 I A TR 2 15 T BE A% 42 v R K ali i

(3) Tl A 7 o [T e T 25 s BB 28 VKR EE 200 “C 227, JEF7 0.4~0.5 MPa F /K fit 7818 , W S 13
BRI IR /D) R A R e R o Wase 7 I - 2 - B N R N o

&% ik

[1] Ni Yonghao, Adriaan R P, Van Heinining. Lignin removal from Alcell pulp by washing with ethanol and water[]]. Tappi J,1996.
79(3):239.

(2] B, P42 M]. db5T 4% Tolk B4, 2005,

(312 Jk,JHSME. M ARA LI R R BORID]. O KR 4 Tl 2 B i - 2% 3718 3, 2006.

(4] sk xR EZH 2. REMNJIFEHRL] 4R 4L, 2005, (1) 77.

(5] ®ATME AT ife , P34, 3 R v AR P BB R [M. Je st AR Tl ik, 2003,

(6] fE/NMS 3K E = L IR, BV A AL 22 75 Bk Rl IR ZE B T R BE T[T ], b [ 4R 2441, 2007, 22(4) :32-35.

RECOVERY CHEMICALS AND LIGNIN IN BLACK
LIQUOR FROM ETHANOL PULPING

XU Yong-jian', FU Xu-dong®, LI Long"
(1. School of Papermaking Engineering, Shaanxi University of Science &. Technology. Shaanxi Province Key
Laboratory of Papermaking Technology and Specialty Paper, Xi'an 710021, China; 2. School of Chemistry and
Chemical Engineering,Shaanxi University of Science & Technology, Key Laboratory of Auxiliary Chemistry
&. Technology for Chemical Industry, Ministry of Education, Xi'an 710021, China)

Abstract: With wheat straw pulping from the auto-catalytic ethanol and waste liquid as the
research object, preliminary studied on recovery process of ethanol, furfural and lignin. The
factors be discussed,such as experimental fraction, liquor precision, pH value, energy con-
sumption, then the temperature of ethanol distillation was obtained: 80 °‘C; it was found
that the ethanol was recycled, with distilling primarily, it can satisfy the request of ethanol
density to use circulating, also taked it as hot replacement cleaning liquid; lignin content in
the waste liquid saturated;the content of lignin had no obvious effect on the recovery process
of ethanol, and discussed the recycling technology of lignin; along with the evaporation
time, the carbohydrate in boiling waste liquid increased, the furfural content rised and ten-
ded to stably after 90 min.

Key words: wheat straw; Alcell; black liquor; lignin
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SFP-AQ A FAL IR Z HEF BB B/ R U A2

FHW, T,  #

(R RO KA il R G AR S S0 & V098 Bt 210037)

 E.x SFP-AQ ik (AR 4 Fo T BE- B ) TR AL 32 K #5 AT B A 258 48 (T 1A 48 fo KAE, 2
FHRIGFERTT AR EREAA . ABFEREAERLE P Na,SO, BEW M EHA S
A ER R EHA 12N AR ERS; ABFREEEBRN T WG omilikig. 25
B 2 A 20 FPU/g B, R § %1% ; KRB F M A A & &5 8L 09 IF & Ao 4R B B 1) 89 28 K /o 38
Ao BRE TR AR EAE S A A A A RS EAL 160 C,RERH 2 h,Na, SO, JAZ A
12% % 78 KRABBE p-oF e — 458 3 A AL 68N 4 20 FPU/g. sbat , B i R 4B R £ T
KB 17,50, B R AR A & R AAER AL R A 84,90,

EGEIF A A AT, SFP-AQ = TAKE; B ft; AABEF R

RESES TST497.2 X HERFRIRED: A

0 H®l

YT T a0 MO T A i R S A A MR, AN AT AR R T S ST R R o [ I AR B AR A
AR 3 R PR BT F 40k, 4R T A B0 T AR IR R A5 R RHOE L RO M R T FE AR T
FCHRIE D RE IR T AORE S U8 T T PR A A= W o 1 B B2 RE I 2 — . ) PR A B R BT i A D A bR B 5 AR
AR JFURK R HC VR A 1 A W RRORL 0 BRI 8 T AR L A A A I AR e R Y R A
K AERAEYIFERT LY 7 A0, Forh FORAEFF o5 3500 . /NERGFF 5 2100, R 5 190600 ZFE AT & e o ity
R AR AVE W IR T 2 00 R BT 2T 4 38 M OB 2 1 ed 0 458 TOUAL B L K AR L R I R AR AF BT HRAE L
Hh 2T 2 2R K il S T R TR R T 4 R £ e 2o R b 2 OC HE A R AN RE AT SR AR A W AR AT A Dy AN
UL, S LA 800 A A HRRHITORS 0 DU oF - 4 R PR B R 5 e AR AR RS T 10 R AN B L B 1k B T
S HA T ISR AR SC LA RE AT O JEORE, 48 SFP-AQ UE UL B S AT I A% L OGF T R L BoRE A R
ST FEAE DA rP R T B Y ) T Ak R R A 2

s

1 MBEFE

1.1 3 RA A A

JERE /N REFE A B 5T RE R T RURH B A A 2R A AR LA L BT AL 3~5 em I/NBE LT
57K 43 %5 1.

25 E AR : Na, SO, | F 7 8 R 35 g 43 #r 4.

Fit A7 V4« 2T 4 R i (CCN03110, fiff 7% 118 TU/mL) . AR R Wil (CEN00244, fiff 1% 1 196 1U/mL) . p-£F 4k
TR (DCN00207 , i % 480 1U/mL) , i1 Novozymes ([ 45 %5 47 BR 2> 7] S 4t il 356 92 I8 Sk [9 14t 4

« WORE H . 2010-03-16
YEH TR EHEWT (1985 —) , 2, I F 48 3 M TlT N, FE B0 A R 58 Il 0 Vs AR P2 e S BER
HETWH JLIRABEF T LAE T TR P H AN A= 0475E B) R A8 (164105308)



« 56 - YRR N %5 28 %

Dy 5E . B 3 Rl [ SRIUF UGS L 1 FPU ¢ 1.2 FXU : 1 CBU R4 IR & 6 W (Y G 1% L) 27 4 %
it & 4K 15 14 20 FPU/mL, A G & 19 B-2F 4k Wl LA By 1k W i ol B2 v 0 2 BB B R0 3 /L &
RN BT B 0 T R - T R A 22 MR (pHL B Ry 4. 8) ¥ 45 .

1.2 SBRME

10X 1 Lyl 8 R L HEAR S 3 b L K B SR 2R R 6 o0 e 6 B o 1E IR R % %% (SHA-C) \ Dionex
ICS-3000 B F (i AL, FHL25 T s,

1.3 Z=%H*k
1.3.1  J5UR AL B

TRREA B T2 F 80 g, [ I M 1+ 6,4 10X 1 LI+ F 150 “C.160 C F4r 774 1 h.2 h,
Na, SO, H#E 530 0.4%6.8%.12% .16 % ,Na, SO, S5HEEE/R LN 1 1, BEAHGE N 0. 1%. KZE )5
R N ¥ <

W oM R T MG ZEERE 150 C AR 1 ho2 h MZEZRE 160 C, R 1 h.2 h 43505
M 150-1,150-2,160-1 F1 160-2.

1.3.2 [

FFRELL gORE B 3] 0. 000 1 @) T AL 5 A 48 T2 8}, % 7% 21 50 mL 25058 v iF 17 il fire Ak 24, g 4 0
HIHL 5 FPU/g.10 FPU/g.20 FPU/g.40 FPU/g. 3 h 5% . 3 g/ L B 0B JE A0 Ty - T T M % 0P ik
Je N — € B RS RR-IE IR AN 22 vh I T 25 C B MMk Z B8 6 h, AR AL G B & TH IR 4% 50°C
N 48 h, BEf# 25 5 #£ 5 000 r/min N B0 15 min, 53 8 B . 28 )5 T Dionex 1CS-3000 B 7 A 3% 4% L ik
A 340 JEHE 000 7
1.3.3  JsURk b ol & o I

FREL 0. 333 3 g 4T BRI A B ZEHETE M A 5 mL ¥ EE 12~15 CH(72+0. 1) YRR . K H:
BT 18~20°C KW 2.5 hy A2 5 HE T . 35 21 1 3 I 18] 5 K 58 T 0 25 0 76 28 0K I R Tk T 438
5 7% 3 Tt 5 VR B BB T L I ZE KR B AR R 196 mL. K E R B E TR R K ER b & 1.5
h, B HJE H G2 WP IS 2 2o 8 L I F )2 0 VA B (i v I R 1) A
1.3.4  FBRWES 0D E

W WA Tk KT8 P 5 min B B AR A D0TE L B0 5 A0 BT W, I LA B AR A AR B R 1 000
% J5 H Dionex 1CS-3000 &5 (0, 3% A 43 B S 5 it , K 2% HPAEC-PAD ik vp 22 85k D % . #F 2 fL 1R
00,22 pm WJE IR IERR LU HERE N 5 pL. OB AEKELE 19 18 mM NaOH A1 200 mM NaOH ¥
W4 SVE gV Sl KR R B, AE R TR 0. 25 mL/min T 23 BT BT R AF BE FIACHE /9 2 B L 0 R OBE S B 2 FRD

T M 0 4 B
047
] I } RBERSIHR
5 oa| 2.1 RAMESH
s 05| SFP-AQ 7 A )36 J5 AN 7 0 ] 55 2 A6 0 F L 36
0 A7 7 - =Ly, N .
0.0; s FKAFHEM Na, SO, i Z MR M 1 s,
e ph P 1T B2 2 R B 1 T 5 R I i

0.005 0.01 0.015 0.02 0.025 . ) — N ) . — TN 5
TR g BAE Nay SO, 1 MO K 3 B0 785 52 W1 F e 47 4L

A1 #AE£EELS Na,SO, AT £ 4 BEM 150 CTHZE 160 C IR TBE 3% ~8% , I H B
BRI R R RE L, KRR TR £ 4% ~ 107

Na,SO; FIEM 0 3 K] 162, K AYHF R TR 20% ~ 25% 72 47, 31X 52 N 2y I B2 T & L 28 &0 ) 2 4K |
Na, SO, JH 3G I Bk 7K Al G 1 15 gk A5 88 49800 T3] Ao 75 R 3R 08 . 53 A s DA 15 3 88 A i B 45
B Na, SO; i 5 BT 5 BOK 0945 3N B0 MR BE , Lo T e TR BE R A R iR IsF ) 5 350K A0 75 55 1 I 114 it g
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RAFZ A YRS P 28 3 K 1 15 R i B PR I 3R 2 Na, SO, (9

R T e ®1 WRFAEEEES NSO, BB
775 149 5 MO S (1 6 P o 1 26 2 4 22 , o £F AEARIXR

e 2 TR 5 HAE D REBTRUAE S AR, I s, v Wy s/ (FPU/g)

B3 A 0 A 181 L340 - .

2.2.1 AR RLARORE 915 % 0 0.1 0.2 0.3 0.3
7 3 28 AN [R] 3k B AN ] £ 3 B[] 93 b R 1Y) SFP-AQ 4 0.2 0.3 0.4 0.5

SRR EA T O 55 O 0 99 BT AR 35 G X > e

JERD AR AR 1 iR, 16 0.8 1.1 1.2 1.2
NFE 1 AT LLF L BTRCGBE 0 R L RE, A T 1502

0. 196~ 1. 3% 2210, th T JFURH S B FF oft BT 5011 B 45 ' L

29 A R BAR O DB B R B AT AT L BT DL 1 2 5 o4 05 o7 o6

Exﬂn*%mﬁgﬁ%ﬁﬁﬁﬁ- 12 0.8 1.0 1.1 1.3

2.2.2 WA oy M
4 )28 A T S LS 4% 3 1) T 4h B 99 SFP-AQ 0 01 01 o1 o2

R R P AT A L T A0 o 9 A B R T 2 1 0.1 02z 0.3 0.3

FERED BRI 2~ 5 B (B 0. 4%.8% 120, 5 o0 U0 T T

16 % Fn 28 E B Na, SO, 1y H&). 16 0.9 0.8 1.0 1.2
M Na, SO, B ERE K 2~K 5 1 Na, SO, 1 160-2

B WA R R A Y100 >Y 00 =Y, >V, ; T

Yo GE:Y #ARER) . BEE Na, SO, & A3, #% 8 0.3 0.3 0.4 0. 4

F A 3R I e 0 75 2 F 4 3 Bl A A0 52 58 01 2 S S

oK T T 5 il o DT 41 55 8 AR AR B A R EUR L

LAl LU L B Na, SO, [ M 12 Y035 2 16 %0 . 28 75 ORI 45 538 200 B AR, JFORE rp 2 21 2 R A 7l
A 3 3o R g K R A, F T AR A9 A5 2 A X T EURNT A X AR BT Na, SO, &8 12 %0 B Y
il e A WEAS SR M EE 16 %6 B Ry 9 TE 0. 78 Na, SO, FE A 4 %08 0 B, R WA FARRAL, X & F o 4 %019
Na, SO, FE D % F A K MR A5CR e 2% [R5 27 4 28 02 2F 4 R A A — 8 B B 10 B i AR, 76 31X
—IE—RMVERT , R 5 A Na, SO, 19 7 7K ff b 351 5B B 80O AH T . 28 T T 45 B A 1) Na, SO,

AR 12 0%,

0.24 0.24
Lozt % 023 |
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€ oo21f %
E E 0.20
m 020 m 019

0.19 | | | L I I | 0.18 1 1 1 1 I I
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TR B/ % R
B2 150-1BMABRELERAE B3 15028 ABRELEBRAE
i % & (5 RAD i % & (X RADH

MR R T I 2~ &1 5 Fp R BE A5 5 Bl 3 I P 0 0% 8 o i 3 o, 25 1 BN 5 FPU /g 38 i #) 20
FPU/g I ABE AR UGN 0. 1~0. 8 A5 AN 25 ROR B0 W I . 107 25 16 FH 2t 408 2 398 o I o AR 45 25 34 i 2%
18, A 0. 1~0. 3 A% AN A5, 33X J2 th T Bl i kA 96 o (0015 e A P08 50 RO SIS, 4l 5 OB 2 22
FEOM b5 L AR SN AT B A 0 B i A ARORE 1945 A B IR AOR A GE T B R TR 2 L T LS B
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8 75 P i /] / min BERE I E/W
B4 160-1 BMABEEREHBAE B5 160-28@ABEREHAE
i % & (5 RAH g & B (T RAD
R2 EBBRAENEBEFERSARENELE MFEE B i IR R AR IR E) O L 1k E i & 20
SOL/% ili il &/ (FPU/g) FPU/g.Na,SO; H & 12%, 48 5l X} 150-1,150-2,160-1
Na, SO, /¢ . e T
* ! 5 10 20 40 FT160-2 B 1 i i A A3 SR AT EL B 5 SR AR Yo
150-1 (17.5%)>> Y00 (15. 4 %) >Y 50, (14. 3%) >Y 5, (13.
0 ij fZi zj; ;z 6 V6. T VLIt 5 Bk 725 5 5 YELFEE 1 T 725 R U P 1) 14 42 <.
8 298 37:8 43:8 )“ T i AR R A5 RALZE B Z 14, RN 2R B s iR
12 43.2  55.3  65.9 710  BOTFhE AUCRIE A ] A RE 4G, AL BRI R oK R BE 21
16 39.3  5L5  61.2  68.4  JBifR, NI EE N 2R 4E Rl H A D) 5

150-2 J2 IR B 04GR O A A A 10 7 SR 4

0 19.6 25.0 30.2 33.3
4 19. 4 23.1 30. 0 32.9 23 ﬁ@ﬁ?&?ﬁ%&&ﬁﬂ?ﬁ%%%%@
8 3.6 36.8 527 493 MK 2 PG AF B AE Na, SO, HIEE 1206 . Al B H
12 48.3  64.7 726 82.2 . . o

=N I:Il A R A v
6 Lo L0 694 680 w530 20 FPU/g. 40 FPU/g W48, i A A X

o 5 F11 A 1Y 5 A #R #5. 7E 160-2, Nau SO, I B

0 21.3  24.7  31.8  38.7  12%.BMEEEFH I 20 FPU/g W, B A AR 55 1k %0k 3] i

4 20.2 21.2 33.0 38.9  E{H 84.9%. LA HIEEEMAS T RN R T LIS F .

8 L9888 A9 98 T 60 9, N, SO, FlHE 12% W6l 20 FPU/g i HE a9 b

12 45.5 61.3 74.7 80.3 "

16 50. 0 51.0 65.5 73.8 HAE.

160-2 .

0 9.0 224 251 a3 S &

‘8* i;‘; 2 i; j ii ; ?i- ; SFP-AQ ¥ F ik 34 5 % FF i i A B 75 3¢ 19 22 16 40
. . . o4&, N a

19 16 673 819 s R AHREAGRBER BULET Na, SO, HIE ARG N SE T

16 47.1 53.4 64.1 69.9 o BEARLTE 12 % I AR BE A5 R B i 5 AOHE 15 R Bl & i

F18y 184 Jon i R T R 4 e 20 FPU /g B 32 5 2%
18 5 A A5 23 5 7% 28 S5 g T B2 190 T v R0 PR ek FsF ) 178 S K T 398 0 3 T 19 Ak B R G i 4 0 O B k< PR R
R E 160 °CRIEFE 2 h,Na, SO, &N 12% , 2 4k Z i A RHEF -27 4k WG 3 Fh 2 S0 &
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EVOLUTION OF ENZYMOLYSIS PENTAGLUCOSE YIELD OF

WHEAT STRAW BY SFP-AQ PRETREATMENT

WANG Yan-li ,CAO Yun-feng, YANG Yang
(Jiangsu Provincial Key Lab of Pulp and Paper Science and Technology, Nanjing Forestry University, Nanjing
210037, China)

Abstract : The yield of the wheat straw which was preprocessed by SFP-AQ(Na, SO, .HCHO-
AQ) on enzymolysis pentaglucose (arabinose and xylose, mainly of xylose) was studied in
this paper. The result shows that: the yield of arabinose is very low; the yield of xylose in-
crease with the increase of Na,SO; dosage in the pretreatment at first, then decreased, when
the dosage of Na,SOs; is 12% the yield reach the maximum; the yield of xylose increase rap-
idly with the increase of the dosage of enzymes, when enzymes dosage exceed 20 FPU/g
yield increase slowly; the yield of xylose increase rapidly with the increase of the maximum
temperature and holding time. The suitable pretreatment and enzymolysis conditions are as
follows: cooking temperature 160 °C; holding time lasts 2 h with 12% of Na,SO; dosage;
the dosage of complex enzymes is 20 FPU/g at 50 °C which are composited of cellulase, xy-
lanase, ff-portuguese gather glycosidase enzymes. In addition, the enzymolysis process lasts
48 h, enzymolysis xylose yield can reach up to 17. 5%, percent conversion of enzymolysis
xylose on xylose in wheat straw is 84. 9%.

Key words: wheat straw; SFP-AQ pretreatment; enzymolysis; xylose yield

AL LA LA LAt LAt Latlaltal L allallal fal fal tat Lot Lol Lol Lal Lal Lal al Lat Lol Lol Yol Lal Lal Lal Lal at Yol Lol Lal £al Lal Lalt Lt Lol Yol Lol L al Lal fal Lal at Lot val ¥ al Y

(L5 43 )

SYNTHESIS AND CHARACTERRIZATION OF NON-IONIC

TRISILOXANES SURFACTANT
HUANG Liang-xian, HUANG Jie, LI Xian-qi, DING Yang, AN Qiu-feng
(School of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract; Using chloroplatinic acid as catalyst, non-ionic trisiloxanes surfactant (NTS) was
synthesized by hydrosilylation reaction of 1,1,1,3,5,5,5-heptamethyltrisiloxane with allyl
polyether. The optimum experimental conditions were studied. The results showed that the
non-ionic trisiloxanes surfactant(NTS) with a light shade of brown, limpidity and high-sur-

face-activity were obtained when chloroplatinic acid (to calculate with platinum) dosage(rela-

5

tive to monomer mass fraction)is 4. 0X 10", allyl polyether is allyl polyoxyethylene methyl
ether(AEM-8), reaction temperature is 85~90 ‘C, reaction time is 4. 5~5 h. The chemical
structure of NTS was characterized by IR and ' H-NMR,

Key words:silicone; surfactant; trisiloxane
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W OEARNDRAERNR R T AT ARG RE TR AL SRR E R X
BOLIRIT T ALY ot R B 69 R 5 AE R AR, 4 B st R At AR 4 A AR Y ot SR BR 4 R AT B
TR K, SN S G ) R LR R AT HEJR L A LR (LD) | e R & R (BUN) | SLER L
A8 (LDH) 5 Bt kit B4 # B (GSH-PX) | 4 &AL 4 B AL B (SOD) A= B = 8 (MDA) & 7
AIAR ERB T AR ERFRAREZE KD R A TR R, Bk LR Ao R E R
HF RGITHERGAE . EAMR MDA 894 % .3 & T-SOD &9 7& M, 50 9 AL b ot 3% 87 35 6 391
ZHERLE M EME R VLEEHNERBERBY G AR R GULRAFZ N R FRIEZ
TEAMKEABRAFAERNA L.

. AP B WA WAL

HE S ES R284 SCERFRIRED . A

0 3

A (Eucommia Ulmoides Oliv. ), 3&W I A, IR E R LT MROR 75 BF 58 32 B AL A k- 32 B B
PP 554 Y AR DR A3 6 AN FE A FTOLBRAT AS BB . B X bk [ A8, 4 552 065 3 ok 77 M 30 5 0 348 2 O
TE Y J7 ¥ B AL A 098 55 355 M o0 S B L AR AL b B B0 05 MR T IR T BT 97 5
PLAATE IR SC A,

ill}

1 #R5FE

1.1 M

IR GH RSN S
1.2 SEHH4H

Y - T I GOMEPE R WA B AR 2042 g, i PG 200 KR R 2R SR sh i P oo B 4L

TR« UURE T R B8 DL 4 i FL R (LD | it JR & (BUN) \ FLFR M & (LDHD (23 bt H ik 48016 4 i
(GSH-PX) . A AL W B AL T (SOD) & P9 — 8 (MDA I 5 1% 577 £ 24 F R 50 2 A AR 4 TR 0F 50
1.3 ZBRAELF*®
1.3.1 shnd

/R 80 HLGE N MEMESR 1 w5 H AR A R AL 4> 2. R4l 40 L3R 2 41, 4300 Sy IE O BR 4
B T L A VR S 6 DX 7 2 v B AL IR 10 S AR I S R AR 4 0 S N BUFE sh ) B i B R R AT A
I R AERAE 252 °C , HIXHE BE EHAE 40~60 % , ¥4 28 FERAEDRE . (1 F AR OK. B K 8 i R A 0 ko) 2k

* WicHe B 3 .2010-03-26
EHETAN: B BEQ984—) L, KT FEEEM A BF ST 5 100« £ T A k) ol 46 5 46
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20~30 min, ER LY 1 K RER 2 g/ke R, 1EF X AR S FFEARFO.02 mL/g » D2ligK,
HLEHEE 15 d.
1.3.2 {REME

T B R SRR AR O 5 4 i FR o 4 2/ BRI AR I g sk
1.3.3 Uo7

FEHFK RIS 1 h 5, & 10 HU/NER e RBRT R E 5201948 & . % T /KK 30 cm, Kk
25.07F2.0 °C KAl liEdk . FRP R0 5% B WPk I 4R 2 Sk 3 UTA KT 10 s J5 75 A BB V7 L /K 1T A B[] 4 £
TR DK ]

AMFLFRIE R KHEE 1 h )5 AW 10 H/NELAERERIRRE 40 M K. 8 T/K%E 30 cm,
K 25, 0£2. 0 °CHYZKAE HIfETK 30 min, 4% MR 3K H L, JHF 28 088 4 10 f5 , e i il 85 i b 3 W, FH 43 66 B
4 B4 1 FLIR (LD W05t 8 158 B ARG I 4 ot 7L o

L1 T A I PR R A RS 1 h 5 A4 10 UM L B TK B 30 em, /Kl 25.042.0 °C
19 KA FR UK 90 min, Sz B IR BRI L 0 85 1098 5 FH 4306 06 B v e R L W2 3 =0t (LD HD 0 7 590 65 7 1.
PR 2 (BUND 3t 5 156 B AG: D00 2L 198 1 40 il il PR 28 280 7% 0

JUUKE T8 B R S0 78 < % 1l 355 PR 28 8000 2 52 56 v 114 /0 BRI I Ak 8, B/ BRUS FBCAL PR AL IO L FH 26 28
EROKIEVE IS DB AR T FRE KR 5 BOE TR DN, 4 5 D' B2 vk i BROLWHE Jit S S Jevd e I 4k 5] 4 A
T AL o6 K B T B
1.3.4 HrEfbMEL

RKKHEE 1 h 5. &4 10 B/, B T/KE 30 cm, Kl 25. 042, 0 °C (K6 H ik 90 min, 57 B
A7 MR 3R BB AL o 40 5 LT 5 FH 20 60 B 2 e IR B (MDA T 52 3k 0] 4 W S8k W B AR T (SOD) IR 1 & Fn s
ot H R 4R Ak P il (GSH-PXO 32551 6 156 BH A I T 5 o L 8 4Rk 0 5 b il 3 T RN 4 e T G ST P i
7.

1.3.5 Hdsab F1 EWEXNNMNREEHZM(XLS)
K Excel #2847 4118] ¢ ¥ 56 . BT 47 504 24 51 MR TPk T/ ARIAE /g

WL B ArifE 2225, P<<0.05,. 2 R B F; P FEH A 40 26.50-£1.94  28.9241.87

<0.01,2ZR%94e% B &, A 4 40 26.3641.33 27.22+1.26"

W 5IEH W RA E, » P<<0.05, *x P<{0.01.

2 #ERESW
2.1 WREZEE
2.1.1 X/ ER R R

A3 S0 5 T E G e 2 RN R 2N BRI T IR AR EAE B 15 d 5 R SR ER 1 R,

1 AT AL 280 15 d B, B 2 /D BRUA R SC IR A A T4, 8 A AR IS 5 TE B R BRAEAH L
B 2H /N BT R AR TC 3 M 25 S (P> 0. 05) o fH 2 45 oMK 5 30 0E B IR B e 3 1 22 S (P <0,
05) 5 & WL frfr v 35 1) 6T /)N B A | A B85 KA — 52 T
2.1.2 XF /N SR H I DK T 6 5 )

TEH 0T BRZH A B A B2k 15 d E SR 23 i EAT B R R DK L L T SR TR] L, S SR AR 2 .
F2 HEMREX/MRGEFRFKEEBZ(XES) *3 EMEMEHE/MR LD W (XLES)
451 EIE7EA 1 FiF Pk B E] / min 2 571 LR M FLEE/ (mmol/L)

IE X B2 10 41.057+0. 67 IE X B2 10 4.4340. 60
B 20 10 77.5442, 24" B 4 10 2.0940.18"
5 IEHE S RA g, » P<<0.05, *x P<C0.01. S IEW W B4l # . * P<<0. 05, #x P<<0.01.

H1 e 2 AT, A /N BB U DK 2 T 9 A IR ) A O of R R S R B AR R 2R R (P
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<C0. 01) , 22 B LA it 35 i 1 BB AT R 55 /0 BRI T vk Tid
2.1.3 SXF/NRUMLHE S LD M5

G X2 B 5 Y IE 6T RE 2 RN R T AN BRPEA T LD I L R Wk 3 K.

e 3 AT, SR AL/ B LD 5 B A 0E 6 R AL B B RS B R R B 22 S (P<<0.01) .
B RE v 2 0 X iz 2 5 /N BL LD B R e AR YA AR L RE S I8 LD Ak e ME R R 0 O 1
Az R LR 1 952 55 TR
2.1.4  XF/NEULE H BUN (152 1

A3 SRt iz B JE B TE T A 4 0 B R 2/ SRS T BUN B2, 45 A3 4 .
*4 EMEXEHEMRBUNWE(XES) F5 HREFXEzsE/NRFERALERERXRmW(XLS)

20 5] WAL M PR FE A/ (mmol/L) 20 5] YE IAEE/ (mg/g)  WIFEE/ (mg/g)
TE 5 %5 HR 20 10 16.01+0. 65 TE 5 X5 BR 20 10 37.98+2.65 3.00+1.11
B 20 10 13.15+0. 60" B 20 10 74,7643, 83" 3.0240.72
W5 IEHE M A, + P<<0.05, *x P<0.01. TE: HIEH X A L #R, * P<T0.05, #* P<{0.01.
FHER 4 AT, SR 2 /0 B2 3 5 19 BUN & 580 0E 5 6 IR A I 25 1 25 & (P<<0. 05) , Ui BH At ffr it

B g I R BRI/ B2 3 5 BUN & a9l /0 2 11 B0 R & Ak 6 W 19 2 A AR, B2 = ALK B 1 ) o 9 ik
& AR L 7232 2 R4S T 70 2 I RE &, G2 DL ARG B far A 38 N AT B0 5 4E .
2.1.5  XFiz g5 /N BUFBE I URE J5L 0% 5% e

53 XT38 B J 1 T Xk e 2 R T 2 /0 B AT P D R LR D A I, S5 SR 3k 5 K.

¢ 5 RN, B 4/ B2 3l 5 04 R DR A AE 8 0 R A BH B RIS B A R R B 3 M 22 S (P <o,
01) » & B L Al i 5 V) B 25035 /0 B0 Dt At 4 it < 8 I 1 2/ B 3 Je p LW it & 2 55 10 ) iRl
ARG N B i 35 1 22 S 90 WAk Ao ot 880 ) 1 0982 5 395 P 5 R PN DR D ) R Ak TG G B2 6 5 R 1L W
LA v R A PO 95 1 3 S5 1 0 JHEARE R 6 £ A DG, AT AERR IMOBE IR B 09 RRE L S SR PR 97 1 R
2.1.6 XFizghE/NEE T LDH B 52w

53 XF 2 B JE 1 TE Xk 2 R B 2 /D BRI v 2547 LDH W L Z5 R SR 6 iR,

6 HEMEXIEI/F/R LDH WM (XLES) F7 EMEX/NRIMES MDA & 28%M (XLS)
41531 EILUES FLER L&/ (U/ L) 415 EILUE MDA/ (nmol/mL)
1EH IR 10 10735. 63+256. 705 IEH IR 2 10 21.9142.15
B 20 10 10086. 21+ 356. 32 CiTRsRE 10 14.75+3.03"
WS IEH A, x P<<0.05, *»x P<C0.01. WS IEW B4, x P<<0.05, xx P<C0.01.

iy 6 AT, E AR 4/ BUs 35 i P 5 LDH B R TIER XA B AR RA B E 2, Xl
AE A B R I LDH #5585 108 /2, R BEFE S8 1124 h A7 1A 3.
2.2 HEAMEZH
2.2.1 R/NEUMYE T MDA 5 & /Y52

A3 SIRTIZ Bl J5 04 1E 5 % A A R 2N BRE AT MDA g, 5 R a3k 7 s,

B 7 TN, o A 2/ B2 35 I o MDA B & B 0E H IR TR R LA B e s
(P<C0. 05) , Ut B AL A 8 0 A B 9900 ok 0 5 oo 4204k 9 1 7= A i/ | pl 3 5 1 1 A 0 S 0 3 k4 2 4
FELA A3 5 DA TTT 428 35 LA G2 Bl RE T, JE 92 9% 57 1A .

2.2.2 /MBI B T-SOD ¥ J1 #9521

S AT IE B Je 1 IE H 6 A AR 2 /D BT T-SOD W 45 R a3k 8 k.

Hh 2 8 T AT, ¥ I 4 /N BGZ B 5 TS B T-SOD 936 115 E & 4T IR ir e o, B B E M2 5 (P
<20. 01) . d B AL i 35 R BE A R = /0 B3 o SOD s % . i bRz shad B b =409 O, « LB Ik ER
R ARG S5 2ot S0k B 7 o P 47 BIL A 240 0 41 2 53405 A0E 28 95 55
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2.2.3  X/NERILE A GSH-PX 1% 1 952 i

A K2 B JE A IE T BE ZE RN R 4D BREE AT GSH-PX U g L 45 5 an sk 9 iR,
* 8 HEEEX/IMRILFES T-SOD i& IR (XES) *9 EREINRIMMED GSHPX &R (XES)

26 5 EIE7/Ee T-SOD/(U/mL) 20 5 EIEY/EAe GSH-PX/(U/L)
1E # X E4H 10 158.64+5.18 TF H X IR 21 10 443.644-33.09
i I 21 10 189. 7411, 04 I 21 10 529.14457. 90

5 IE R AR R, * P<<0. 05, *x P<<0.01.
FHEE 9 A, IR 4/ Bz 35 0% T GSH-PX B IC4e 120 2 X H 2 0% 1 T 1E % % B, 3
B A A i B R 0T RE ELAT 855 B T GSH-PX B VE AN R H, O, B fRE

3 &EWRIE

PUIE 57 S0 25 S B FE P B i N SR R A — R, BB 3 AE K /N BB B Ui Uk A (D i o
BE IR 1, FRAR LD BUN (9 & S AR LDH 0936 24, S #E it 32 2250 0% 25 DR 45 /N B 9 Bt Ak
S0 2% B R R Ak B R A ST RLREAR MDA B9 % i, 38 1] DU & T-SOD #9306 P Hede % 97 HL 6] nT 6E
HHYUEACE A G, bR g5 SR, SR 4 o At ot 32 B A B o7 T L FLAE ML T RE S LA E 3
ATHAE K — 82 g a A RACE D MR S m LR I e A 45 s = G Bz sl ik = AR 1)
SRR N A 7/ PO R VIR ENOR 87
S % Lk

(1] 84 811G 75 U ok, 45, AL Ml 0% 97 FE T A SE 0 B9[], S5 TR IS 2, 2000, 7(5) : 330-331.

[2] ZRJiGH. TR A 00 A B3 97 1 FH DL 58 [D]. db 5T - vl [ B R0 S B K 2 A+ 2 43 48 3, 2007,

(3] Bk 28, HE0m s SR 3R BUS FO% 97 TG MEOF 9 [ D). Jo#) « VI RE K280+ 22 138 3L, 2005,

DA AR, 1A B A B ORI R D A 70 902 57 T BE B AT [ DL Rt . R R K 2 A 2 3748 3L . 2004,

(5] fZMers. Rt S8 U i 00 A% 97 B BT 9E (D], 15 %2 . 5 74 O 10 K 2 0 - 24 67 18 5, 2004,

STUDY ON ANTI-FATIGUE AND ANTI-OXIDATION
ACTIVITY OF FLAVONOID GLYCOSIDE
FROM EUCOMMIA ULMOIDS LEAVES

YANG Jin, DONG Wen-bin, XU Xian-meng, LIU Di
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The efficacy of flavonold glycoside from FEucommia ulmoids leaves was studied
through animal experiments. In addition, the relationship between anti-fatigue effect and an-
tioxidant activity of Eucommia ulmoides leaves is tried to be explored. Kunming mice as the
subject animals were divided into two groups as blank control group and flavondod glycoside
group. The results of anti-fatigue research indicated flavonold glycoside from Eucommia ul-
moids leaves could prolong the weight swimming time,decrease the content of lactic acid and
serum urea nitrogen,increase the content of liver glycogen. The results of anti-oxidation in
vivo research indicated that flavonold glycoside from Eucommia ulmoids leaves could reduce
the content of malonaldehyde (MDA ) and increase the activity of superoxide dismutase
(SOD) in mice. The active ingredient was,of wich the anti-fatigue effect was related to in-
creasing energy storage, lessening generation of bad metabolites during exercise,improving
the body's tolerance ability to exercise and clearing the free radical during exercise.

Key words: flavonoid glycoside; anti-fatigue; anti-oxidation
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METASTABLE HEXAGONAL MOLYBDENUM TRIOXIDE
HYDRATE: HYDRITHERMAL SYNTHESIS,

CRYSTAL STRUCTURE, IR AND RAMAN SPECTROSCOPIC

WU Dong-bin, ZHEN Yan-zhong
(College of Energy and Environmental Engineering, Yan'an University, Yan'an 716000, China)

Abstract; Metastable hexagonal molybdenum trioxide hydrate, MoO; « 1/3H,0O, has been
hydrothermally synthesized and characterized by Single-crystal X-ray diffraction, IR, Ra-
man. The structure of compound is based on double chains of MoO; octahedra bonded to-
gether with oxygen atom into a three-dimensional frameworks and porous molybdenum tri-
oxide, in which two kinds of 1D tunnel exist. The one tunnel consists of hexagonal 12-mem-
ber-ring defined by twelve {MoQy} octahedra, where the free water molecules were located.
The other consists of 3-member-ring defined by three {MoO;} octahedra. Additionally, IR
and Raman apectra were employed to compare its structure with the known similar com-
pounds.

Key words: hydrothermally synthesized; IR;Rraman; crystal structure; tunnel
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4 tElnSFE=EWR GC-MS 5747

o9, kKFH, T’
QA6 R RE A 5 T2, TE BN 750021 ;2. BEvG T K2z ib 2% 56 R B2 2258, BEvE p§ %
710062;3. MMk FBefb 2= S50 T 2% Be . BEVE Ak 719000)

B EANELRAZTRBRESRBEREREF L EMRTTHRL.FRTEREN VB F
et 3ARZFSEFLEREG Y, ABEFINOREEXREMEH.EH 2 500 Pa,iBE
40 °C .8 ] 120 min,CO, &A% 8 mL/min. 3t A 1 GC-MS B A R L E RS HET T R4
BER M EARE — L ENE T B A MTE AT L P 2 HEE(30.72%) .5 BA (17,
1690) & E 8 &.

KEEH: 24 BEF; 24 LERY; GC-MS

RESES R284. 1 XEEARINED : A

0 H®l

s

4R BERHEY KA Sk (Aconitum tai peicum Hand, Mzt) B T 15 F AR AR AR, ELA 18 KE Il .
fift 2 L R R RR P D75 O 4 T L B P SR R 5 2 L 6T 4 2R B AR 2 AT O I AT E R SR OB AR SO
MG A AR AR R T &8 LT 2 IR AR R0 k% 48 T ) IR BE AR ] 3 AN R 2 X
G B A BURA . SAEREBE ] R ST 2 500 PalJRFE 40 °C L BF[H] 120 min, CO, #i& 8 mL/min, #l
FH GC-MS B FHHE AR KA 1T 7 RGBT, K WahiR (30. 72 %0) A Bl (17. 46 276) & B85

1 #HROXF EXES

QP2010 S~ R (H A& SHIMADZU /A7) . SET-100XW # Il H # B (25 8 Supercritical Fluid
Technologies A ] , 24 5 ¥ 43 A1 40, 42 28 L 258 G FREVTZ 18 ) , 28 B P4 I 715 K 24 A iy Bh 2% 4 B AR B 2

2 4 EtmBIEFER

FRECA 4B MR 8 g(60 H)HEA 500 mL MZEHAE BB A M AR B TR 40 °C L i DR 38 °C
FEPUE S 2 500 Pa,CO, it 8 mL/min, ZHUAFE] 90 min, H A FF A ZEHL 60 min, 1 A ZHL 30 min, 53
R IR SR B IR A BOCR N 2. 7% .

3 SHEeiE RERRAES

3.1 AMmeiELH
RTX-5MS 5 %diphenyl-95 % dimethyl polysiloxane(0.2 mm X 30 m, 0.25 gm) #7541 4.
KBTI 70 CTHFLE,LL 10 °C » min' FFZE 230 C, BHLL5 C » min' FF & 280 °C., 55 4 min, X

* WicHe B #:2010-04-09
YEH T E BLA977—) 4, B 24 R B YR BT L R 55 O 1] - 254 W43 4 17



<72 . e VG R K 2 2 4R
FE S99, 999%) s HEN A& 1. 47 mL » min s EERTE 91. 6 kPas 1AL Z IR EE S 250 °C s k&
1 pLCOBERO 5 43T kL 20 ¢ 1.
3.2 A
EI & 78 8 7 IR 200 °C ;4 FRE 250 “Cs ML FRERE 70 eV fF SR LR 0.9 KV IE FIAERT 3. 5
min; FHHE FE 40~600 amu.

B
&
Gl

4 HZR5ITIE

4,1 EREMHGEE
40101 JEII R REBCR A 52

A T R I PRI R E SR Z — T8RN SCE-CO, %5 BE AR BUAR , Y HoAth 2% 14— 2 B (F
I AL BUIRAS T, Bl R 138 K, CO, 1 %5 3 1 T, X e 26 B 190 3 i e gt g .

3 3
2.5 2.5 2.5
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0.5 0.5 0.5
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A1 EANERENG Y B2 BESEREGYA B3 et ERE R

SIS L& 1 A AL FEIRE 40 °C L] 120 min B, B IR A1 B9800, 4 4= -E7E SCF-CO, 1 # it
R AEBCR FTE, Y AEUE S 2 500 Pa TFE 3 500 Pa B AR F R, 0] WL 2 500 Pa A2 BUE /.
4,102 TR X AR HUR 1 5 R

A LI 3 6T T A IO 1 5% M 43 kg W T - — T Y T R R B0 TGS sl ik, 2RV BT R
R If5 3 A AN At A8 B i — R — A T B RO T 2 VR B T i b SR 2 B BUR (1 5 O —
J5 T U BE T G IR R CO 110 %5 B AR /N T 85 B 1) /I8 e g L X V25 O 1 32 e 1 0 Tk B P o [ B S At
Vs A RE 0 T R R, TR AT T BB R AR BRI I OR AR SRR IC B BT TR BT R AR CO, B S5 3 m
HOE7 € TR LT S G ERR N

& 2 BT 1L FEZE BUE J7° 2 500 Pa, B SR 120 min, i@ 40 C A BCE & & . 7] WL 40 °C Ry fE
ERNEITY
4.1.3 B[] % A HCR (1 52 )

Wit o A IR [ Fr) 1 0 2 MR B 25 380 W 38 K, 78 e AR 28 BUAR R (2 500 Pa, 40 °C) R &:f& 30 min HUAE—
WK, 25 5% 4 A -1 RN L ) 1) SRR 3R i A B () 1 AR Ak, S5 R AN 3 B, Bl 3 AT L 7R Bep) Y
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1oy G100 Fh 78R 0 R e 2 2 R A T O
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150 W7 He B FLA A i 7 O 5 e T2
e (ST
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i 5 AL A Ry S T 33 AR AL S 4, o5 ST BRI 99. 93 06, JF e T AR — Ak Bk 3T B T A% A W AR
Xf L AR IR 1R,

®1 BEAFERSFLPERMPOLERS

5 PREEESA/min 15 W) 4 Fr 735 AH X 5 4/ %
1 6.515 Z% (Naphthalene) Cyo Hg 0. 06
2 7.453 . W BE#Z (Caprolactam) CsH; 1 NO 0.1
3 10. 4 + H %E (Pentadecane) Cys Hy, 0.1
4 11.16 |+ — 18 (Dodecanoic acid) Ci2 H2 O, 0.1
5 11.6 + 75 B (Hexadecane) Cys Hyy 0.14
6 12.16 3.6-~H E+—%E(3, 6-Dimethylundecane) Cys Hyg 0.1
7 12.742 + £ 4 (Heptadecane) Ci; Hys 0.22

2, 6, 10, 14-PUH 3+ T4z

8 12. 803 (Pentadecane, 2,6,10,14-tetramethyl) Cio Hio 0.15
9 13. 428 A 5 7 R (Myristic acid) CuHy 0, 0.36
10 13.524 3-F 3+ £ ¢ (3-Methylheptadecane) Cig Hyg 0.07
11 13. 827 + )\ k% (Octadecane) Cys Hys 0.23
12 14. 283 J5E-6-—+ /\ B3 45 iR ( (6Z)-6-Octadecenoic acid) Cis Hy, O, 0.27
13 14. 486 + TR (Pentadecanoic acid) Cis Hy O, 0. 46
14 14. 69 LRK — H iz — 5% T JL 8 (Phthalic acid, diisobutyl ester) Cys H,, O, 0.39
15 14. 862 + Lk (Nonadecane) Cyo Hy, 0. 29
16 15. 069 2-7K F + =4 (Tridecane, 2-phenyl) Cio Hao 0. 14
17 15. 335 9- 75 Bk 45 2 (9-Hexadecenoic acid) Cis Hi O, 0. 84
18 15. 54 FEAH R (Palmitic acid) Ci Hi O, 13.1
19 15. 642 482K —H iR — T 35 (Dibutyl phthalate) Cys H,, O, 0.73
20 15. 849 ¥ (Eicosane) Cyo Hy, 0.72
21 16. 825 —+—%¢ (Heneicosane) Cs Hyy 0.47
22 17.309 W3 R (Linoleic) CisHy O, 30.72
23 17. 375 7-+ PO (7-Tetradecenal , (Z2)) Cy Hys O 7.17
24 17.526 1ifi Jig /i% ( Stearic acid) CisHy O, 2.71
25 17. 852 — =%t (Docosane) Caz Hyg 0.74
26 17. 986 B 2 1 )\ % 3 18 ( Acetic acid,octadecyl ester) Cy Hyp O, 0.59
27 20.074 .+ PUkE (Tetracosane) Cy Hso 2.15
28 20.595 ?pzciffﬂ % ,%’(—frffh;igﬁﬁs—rembutylj> Cos Ha O 10.43
29 22.019 A2 iR 535 L (Diisooctyl phthalate) Co Hy O, 3.52
30 23.696 Z -+ JukE (Nonacosane) Cao Hgo 0. 84

31 25.408 =+ Wk 7S K (Squalene) Cso Hso 0.99
32 26.363 2+ 5 i ( Sitostenone) CyoHyis O 17. 46
33 29.154 =+ 75 %E (Hexatriacontane) Cys Hpy
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GC-MS ANALYSIS OF SUPERCRITICAL FLUID EXTRACT FROM
ACONITUM TAIPEICUM HAND.MZT

WANG Kai', ZHANG Zhi-qi*, WANG Rui-bin®
(1. School of Chemistry and Chemical Engineering, North University for Ethnic, Yinchuan 750021, China;2.
School of Chemistry and Materials Science, Shaanxi Normal University, Xi'an 710062, China;3. College of
Chemistry and Chemical Engineering, Yulin University, Yulin 719000, China)

Abstract; The SFE extraction condition was investigated with univariant method for the ex-
traction of volatile oils from Aconitum taipeicum Hand. Mzt. The variants investigated were
extracting pressure, temperature, time and the rate of carbon dioxide. The optimal extrac-
tion conditions were pressure 2 500 Pa, temperature 40 C, extraction time 80 min and car-
bon dioxide flow rate 8 mL/min. The chemical components of extract were analyzed by GC-
MS and were identified by comparing the mass spectra with NIST. Their relative contents
were determined with normalization method. The main components were linoleic(30. 72 %)
and sitostenone(17. 46 %) et al.

Key words: Aconitum taipeicum Hand. Mzt; SFE; GC-MS
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4 ElZs Ag/AgCl S bt BB AR B9l 2 2 i A it

WaEE, £ F

(BePU B H R 2 b2 50 T2 B, BRVE P94 71002D)

B E.RET—HE2ES Ag/AgCl Atk mug &7k, MRATZARERGRE TR T
M T IE M v R B R BB E AT AR R, R R AW E M BT AL 40 mV, A A
B30 s AW, B EIE TERT EAFGKBEYQDFHE, THERERHRPHE
% Ag/AgCl b b7 .

KB 2B LE; Ag/AgCl Kb v g tafed R b g
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PR BT ity v A 52 B B i 22 o 2 TSR A AR EOR AT 20, IR E R T 75 O kAR B R
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o AgCli flif% AgCliZ i fif ik 25 Lo i iy S RE.
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1.2 Ag/AgCl ¥ 4% 84 #] %

W @0. 5 mm M 22 FH 4 AR ART T . LABR 25 3 T80 19 010 J2 L AR5 43 S0l FH 0 400 R0 462 5 4R 41l ' . AR I — 7
KRR TR P A B A KCLE W, B A VI 0k e LA S A AR R0 B 31 3 50 3, ik 19 ) L 2
PO AR P24 A G5 DB AT b IR AR 22, e % B A R X Ag/AgClL S H Ll

2 HR5iTiE

2.1 WML T MR FINME
BB WA EE R Ag/AgCl 5 Lo o 510 A0 H K 46 A 0. 1 mol/L KCI,1 mol/L KCI, 1 #l KCI,
pH5. 00, pH6. 86 MIFRIELZE him Wi b . 42 24 h WLESH A7 Bl I 1] (1) 28 4k 6 2.
x1 FAENES Ag/AgCl B L BRBAIE

E/mV
P 1] P - - -
i 1 KC1 1 mol/L KCI 0.1 mol/L KCI pH 5. 00 Buffer pH 6. 86 Buffer

1 min 40. 1 41.1 40. 8 41.0 41.5

1h 40.0 41.0 41.1 40.9 41.6

2 h 39.8 41.2 40.9 40. 8 41.5

3 h 40.0 41.1 41.0 40.9 41. 4

4 h 39.9 41.0 41.1 41.0 41.5

6 h 40.0 41.1 40.9 40.9 41.6

24 h 39.9 41.0 40. 8 41.0 41.4

#1REY, AHIR Ag/AgCl LR 7R & o ot b o A A80E o B RS /D o U B 32 H R RS e 1 B i R
UL RETH I pH A HL A ) Y R
2.2 W AR YR R BT A
TP 25 CHt K # a8 X Ag/ AgCl HLR AT IR HUdk 43 Bl A pW 22 #h i . pH5. 00 J¢ pH6. 86 By b i
S WP R )R B IR] 257 /N T 30 s, AT I H B B bR ) e N T
x2 ARAEHKRD Ag/AgCl SLLRMMIMBEIE o 3 8% 2 w0 Y

% Wl pW buffer pH5. 00 buffer  pH6. 86 buffer BAGas B T pH=25. 00 WY ZZ s W, 18
WS 2 = 2 K T DU TR E ph 20~ 80 °C fi] 7 1 45 £k

WLEEH AL (i E IR BE B0 7 AL L. S5 g 4% 3k
B JELBEAE 20~60 °C B HL (B AR R A8 5 W BEFE 65~80 C AL IR EE 4 T 1 CHL A FH i <<1 mV (0. 01
pH/°C  FEBR 2 SV 3 [ ) L W A A Ag/ AgCl HUTEIRLIE 20~ 60 “C i i 1A LA B0 I e 1.
K3 AERER Ag/AgCl St BRI B AE
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- 2.4 R HLE T
< o8 % 113 A/ AgCl 2 H H g5 A7 /1N B8 1 0 B4R 22 B A 1145
T o0 FE—500~ 4500 m'V (1 HL A 3 [ P I 1] A1 1) 4 Ak il 48 LT 58
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Wi o o 2.5 WA
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. pH . pH
FE - FE i -
Ag/AgCl H I 5 H A Ag/AgCl H B I LA
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(AR 4.52 4.53 4.51 4,51 PR 5. 80 5.81 5.81 5. 80
T 6.04 6.05 6.05 6.03 75 3.51 3.52 3.53 3.51
R 5.43 5.45 5. 44 5. 42 [P 4.51 4,53 4,52 4,50

>f

i 4 A, XA A pHEDNE . pH (2 2289/ T 0. 05, FE 1R 22 SR VF T IR 22 A, Ui BT o ) 2 ] 285
Ag/AgCl Z L HLIR BAT RAF B R 58 P 5 BLIE AT 08 1

3 HRIE

[ 2 Ag/AgCl S S X BUA A HL AR R Ag/ AgCl 2 LU LR IR AT H R 2 He vl B 1 — R Bl ot
LR T A T ZOTRT B N B A B T (] R T 9 A SR ko PR I A S e B R AR E M
BEAE AR 3 S8 n] B QAR A H R A T R
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PREPARATION AND PERFORMANCE TEST OF ALL-SOLID Ag/AgCl
REFERENCE ELECTRODE

YANG Bai-qin, ZUO Fang
(School of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an

710021, China)

Abstract: A new method to develop a kind of all-solid Ag/AgCl reference electrode was pro-
vided. The influencing factors of reference electrode such as stability, repeatability, reversi-
bility , response time, temperature effect etc. were tested. The results showed that the stable
potential was about 40 mV, response time was less than 30 s, using time was long, tempera-
ture effect was small and the electrode had good characteristic of repeatability and reversibili-
ty. So the electrode can substitute of saturation mercury and Ag/AgCl reference electrode.

Key words:all-solid; Ag/AgCl reference electrode; saturation mercury electrode



No. 3 PLEEE NE e o 1 Jun. 2010
<78 - JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 28

XEHS:1000-5811(2010)03-0078-05

5 B2 T 45 5 A LS I B AS B T 5

ko FH, Fidx, E N
(W% TRRFYHGE S BB, BEPY P§%E 710048)

T A S R A RAL R A B AR LS A Tk T B A 5 7 B 0 R LR AT SR R R
POy AR A =R FI AR AR AT SR IE a2 A M B R R AR, B REAA . AKT
BE L A8 5k AL 38Rt 1.5 hoig b 12 2.2, Rk TERW9 R E 11 %, & 3238 JF 35 °C B LS 2 R 4%
W FAREEAARFRA IR 2.5 h,& 1 2.5, FRBEMRE 12%, L 2R EZ 40 Cr LA
ORI A R AR F R, R K T OB AL IR 4 7 ok LS A9 ROR BT, B &
ik 3] 95, 68% A E.

KT AR BLRS ik AALER ; BLEE R
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NS B B R B AR ) T T B R T A SR AT 5 B — S AT R L i IR R i P B JEORL B2 22 R
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1.1 Z¥E4%
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SUS A RL BT R KW T T JoK SR A BTk, KT R T A T A R R S
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RESEARCH ON TWO STEPS’ DEGREASING OF PORK SKIN
WITH ORGANIC SOLVENT

ZHANG Qi, WANG Jin-mei, WANG Wei
(Faculty of Textile & Material, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract; The fat was degreased from the fresh pork skin with two kinds of organic solvent.
The effect of degreasing was survey by extracting with dichloromethane before and after the
degreasing. The result showed that degreasing rate is more better at time of ultrasonic is 1. 5
h,liquid ratio is 1 ¢ 2. 2,the concentration of anhydrous alcohol is 11% ,temperature is 35 “C
when anhydrous alcohol is The organic solvent. The result also showd that degreasing rate is
more better at time of ultrasonic is 2.5 h,liquid ratio is 1 ¢ 2. 5, the concentration of isopro-
pyl alcohol is 12% ,temperature is 40 °C when isopropyl alcohol is the organic solvent. And
the degreasing rate is up to 95. 68 % when the isopropyl alcohol was used firstly and then the
anhydrous alcohol was used.

Key words: pork skin; degreasing method; organic solvent; degreasing rate
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EXPLORATION OF COMPRESSION STRENGTH FOR CORRUGATED
BOX IN DIFFERENT CORRUGATION DIRECTIONS

CHEN Man-ru', MA Ling-xiao', ZHANG Wei’
(1. School of Art and Design, Shaanxi University of Science & Technology, Xi'an 710021,China; 2. Shaox-

ing Entry-Exit Inspection and Quarantine Bureau,Shaoxing 312000, China)

Abstract: Corrugated board has different compressive strength ability for different corrugated
flute directions, so corrugated box has different compressive strength ability that with differ-
ent flute directions. The author will study strength ability variety of single wall and double
wall corrugated box with different flute directions from change single wall and double wall
corrugated box flute directions in packaging theoretical knowledge and produce process. The
result prove that corrugated box strength ability be changed for change single wall and doub-
le wall corrugated box flute direction, and summarize the strength ability character of corru-
gated box with different flute directions, and help select corrugated box reasonable according
to these conclusions.

Key words: corrugated flute direction; produce process; strength; character
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METHOD RESEARCH OF DSSS SIGNAL
DETECTION BASED ON CHAOS

WU Dan-hui
(School of Electrical and Information Engineering , Shaanxi University of Science & Technology, Xi" an
710021, China)

Abstract; The sensitivity of Duffing oscillator to the square-wave modulation signal firstly an-
alyzed in this paper. Through intermittent chaos phenomenon analysis which appears to the
square-wave modulation signal detection process, the method of detecting weak DSSS signal
is inferred, the simulation result has confirmed this theoretical analysis is accurate and the
proposed method to be possible to examine below signal-to-noise ratio — 20 dB the weak
DSSS signal is validly. The result has provided one highly effective new way for the DSSS
signal detection.

Key words: Duffing oscillator; intermittent chaos; weak signal detection; DSSS signal
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MEASUREMENT COMPENSATION AND EXPERIMENTAL
VERIFICATION ON THE SPATIAL POSITIONAL ERRORS
OF THE MACHINE TOOLS BY USING THE CROSS GRID ENCODER

WANG Lin-yan, SHEN Yun-bo
(School of Mechatronic Engineering, Xi'an Technological University, Xi'an 710032, China)

Abstract: Geometric error of 3-axis vertical machine composes of 21 components. The paper
proposes a method to measure the space position errors by cross grid encoder. A relational
model has been developed between spatial position errors and geometrical errors. An off line
spatial error compensation model has been proposed by taking into accounting of the property
of back-propagation neural network. Finally, the paper also validated the feasibility of com-
pensation method in practical NC machine tools by measuring and dealing with the data of
experiment. Providing a new way for the compensation of positional error.

Key words: positional error; neutral networks; error compensation; cross grid encoder
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DESIGN ON A GENERAL-PURPOSE INTERFACE OF
AUTOMATIC VERIFYING/CALIBRATING SYSTEM FOR
ELECTRONIC INSTRUMENTS

RONG Xiao-feng' ,» ZHANG Lin', CHEN Yao-ming’
(1. School of Computer Science and Engineering, Xi'an Technological University, Xi'an 710032, China; 2. 20 Research
Institute, China Electronic Technology Group Corporation, Xi'an 710068, China)

Abstract; This paper provides a general-purpose interface based software architecture, which aiming at
the issues of code reusability and device-independent of test software for automatic verifying/ calibrating
electronic instruments. The general-purpose interface makes the detail of device control transparent to
the upper test-control application, and simplified the development of the test-control flow software,
and improves the code reusability. Based on the VISA, the paper implements the function of this gen-
eral-purpose layer in the architecture. Based on the GPIB, RS232, USB and LLAN buses, experiments
are employed to verify the functionality and feasibility of the whole framework.

Key words:instruments interface; general-purpose interface; automatic verifying/ calibrating system
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SEMANTIC WEB SERVICE COMMUNICATION PROTOCOL
LAYER MODEL DESIGN

GENG Li-li', YU Xue-li*
(1. Experimental Learning Center,Shanxi Finance and Economics University, Taiyuan 030006, China;2. Com-

puter and Software Institute. Taiyuan University of Technology. Taiyuan 030024 ,China)

Abstract: With the development of Semantic Web services technology. people in the Internet
environment to achieve the communication process greatly advance semantic, semantic web
services communication is the key to achieve the design of communication protocols. This
paper mainly draws on the general network communication protocol layer design principles,
while taking advantage of semantic web implementation technology-ontology. proposed com-
munication protocol ontology concept, designed a three-body model of communication proto-
cols, layered communication protocol model can effectively reduce the communication
process in the phenomenon of data loss, enhance mutual understanding of both communica-
tion, more efficient completion of data transmission. The article explained in detail the
working principle of three-layer protocol, and proves that the semantic model of communica-
tion protocols.

Key words: ontology; communication protocol; Semantic Web service
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STUDY ON THE EXTRACTION OF TOTAL FLAVONOIDS FROM WILD
ACANTHOPANAX SENTICOSUS WITH ULTRASONIC

YANG Fu-lian , NIE Xiao-wei
(Scholl of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: Study on the optimum conditions for flavonoids from wild acanthopanax senticosus
with ultrasonic extraction. The yield of flavonoids as criterion, optimization of process condi-
tions with ultrasonic cooperated for flavonoids from it were acquired with single factor and
orthogonal test:ethanol concentration 60% ,liquid-solid ratio 5 : 1,ultrasonic time 20 min,ul-
trasonic power 500 W, At same time the comparison was conducted between ultrasonic and
other extractions,the results showed that the yield of flavonoids from acanthopanax seticosus
by ultrasonic extraction was higher than it of the other extractions,ultrasonic extraction was
faster and needed less solvent.

Key words:acanthopanax senticosus; ultrasonic; extraction processing; orthogonal design
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PRI T — R T SOA 1y SOA-ESB b Y, X iz 55 48 10 52 B 44 4 BB Be i 47 1 5.
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Ab B — 5 A R ] 25 38 SR R FH A 58 IR 5 04 R . 22 4 20 XoF 2 336 ok B4 1 SR JBL IR AT A N n %8 Ak B
PRAIE T L 1) 6 B P R0 AT Sk

T SOA-ESB WA B R 540 3R G S 41t 17 42 9 SE S HE B2 L AT o] 1 FH 3R 46 Bk mT DAAE kMR 55 114 42
BEJ5 AT DAAE A IR 55 (038 oK O . SE IR AR LB A R 498 2 Bl DL T JLAS B BUA A
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THEHET SOAP I B W E 25, AR5 Sl AL 3B s B N4 R G038 K B A Al A selectinfo $2 B i 75 iRk
55 I B 7% B4 3K S 1E 8 SOAP i B <Torderid > Fl <“header > 1 ity A1 i 7 & N 25, I XF T4 1818 7 isf
(] B m, SSL 25 AR i JAX-RPC FREZ K 528004 B 00 2 4L i
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BCAS 5 o K 17 oK A 38 1% B8040 T 38 Sk b v 1 42 11 85 L DA 908 R G iR 55 6 AT v 1) g ok IR 4515 B,
YE R 7E UDDI |2 #8090, 38 FH 2R 7 19 IR 55 J5 % 8 J2 20 47 307 3 266 VR S FH P 3R [0 B, 32 HOME i
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RE R ARSCRUR i B AR ST N S A B B B AR GE R A B AR G T R G SO 1] U B AR
Gt 2 18] Y IR 55 98 I A

7 B P A B AR G B A S B T AR AT AR I R A B R 4 B A R k55 L A
PR PR A N GURRTE TR Y PR A SR B AR R AE B S R P AT IR E L XS R R R
P A7 i 0 B LR v R B R A B AR G ol BN DROR B E R A B AR G P A A5 L2, 2R AL
SRSy Win, TUPRE XTI B B 5 77 it 5 RS Il 55 HL 2 938 7€ B9 77 il v, ) iP5 50 5K 5 10 55 A BRI
FUTEOR A AR ol B AR AT BRG0P o A8 DT B 5K I AT REAE IE 7 Al 5 58 S8 B0 T R L kD A Ak B
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weim R Java B2 . ALHE order 5 0 LA K H creatorder SEELZE il i BT web. xml A& AXIS i Servlet,
AE S Servlet MYTE K B4R, 2 P v 58 7T DA 28 3K A B AR & 6 A 2 1T IR 45 A R IH B ARG L server-
config. wsdd, i FICE className Ml allowedMethods i) value 1B -5 410 % 0 FISE IS AT 2. B Ja-
va F& Pl server-config. wsdd 3T % War f2 , & 45 #| Servlet 25 RiAJ.

(T RIE B A 2%, B A& NG P A5 LR g 1 7= 4 B A B R ek Hh B TT B ok N A
RS MR IE B A selectinfoOFE1E H SOAP H B <orderid™> fl<<header™ fF {5 & . ¥ H ik 47
SOAP i1 B 8%, i E—s@ iy e @ k. B35 /9 SOAP B

<soapenv: Envelope xmlns:soapenv="http://schemas. xmlsoap. org/soap/envelop/” >
<soapenv: Body>
<Zcreatorderdeal xmlns="orderid------ >
< name xmlns="dealline”>>2009—06—08</args>
< name xmlns="orderid”>>1003<_/args>
< name xmlns="adaid”>16</args>

</ creatorderdeal >

</soapenv: Body>

<_/soapenv: Envelope™>

(3 ITHIH B A AL . 25 — B B 2 AUIR 557 3 19 e 55 1 W 4 dhs W 380 1) A 37 B0 A9 9 SRV 2L i AT
SOAP 14 2 o 6 A i [R] 8 A RO R 45 <22 42 g 1% o 78 DR IE I J2 7T 58 A 1T 32 N ] Selectsingnode O bR %L, 3R
B I ) B 40 0 TE 2 2 5, A 16,085 16 1A getadapter O BRI 24X, ] UDDI JEA7 45 R 1T 550405 38 1id
s AT BN 3 C e JE AR R T B S OC &R e i g B B A B AR G A B T R SR T B R X
R 7 i B B R G0 A SR B AR 2L R IR 55 F B K 0 Ak RS AT BRI SR B R K R 7 A
BB ARG WRGEMIER A 1E R B A IRSS 1D [ UDDI 47 2 i . 8 % R AR 55 1D 2 10 L3RBT
BN IFEH TARG D AN 52 LB T A R . SR A AL AT

Xmlnodelist services= base. selectnode(“\request\orderinfo*) ;

Xmlnode service=services[ 0]; //3REIT HIR 55 1D

String orderadaid = base. Selectsingnode(\request\ orderadaid) ; //M i & AR HIT B3E B 2% 4 =

Messagedeal. nowada registcenter=new portalwebservices. Messagedeal. nowada() ;

Getadapter orderada= registcenter. getadapter(orderadaid) ; // M M A8 I order 38 it #%

Xmldocument productstderrequmesg= orderada. mesgtransform (service); //¥ & P& R G 01T 5 R BN
AR E MRS

Xmldocument productsoapmesg= Buildservice. buildmesg(productstderrequmesg) ; //%& 01 5 % e J5 (9 b5 v T B
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TEWE I ) 25 P48 B AR G0 AR TR TH L. %0 7 A8 3L 2R 8 At A o7 R L, I8 FH AR 80 AIE A R 4 » 7 UDDI 4K B
ORI BB BB AR R GE L SE T S BAE T R G [ D

T o R A Y 4 11 R Pl 55 B T ) S IR P 52 4 0 B O OR L 4 v B RSB 1y T R L D LU
IS E Y AT el |5 Y G A I R (= R N T B L D - R W ol TR = e 1 BT N A B 29 E VA
B 3 T A8 B AT 5 1T B A 3R SR RN A A SR SOA 2848 R (1) ESB #E U X, (5 77 i 8 5 Al 5515 B
PRAE S Ig B SR L A B N DA R B e 4l 55 0%

4 HFRIB

ARCHEE T —MIET SOA ) SOA-ESB £ Wi R, 7 b A R | 4 28 7= 8 5 85 00 1 JF 15 21 Wl 2h g 52
it » XoF IR 55 T 8 AL B 45 B BESE BRI AT TS L DA T AT R B A R T SRR R G B B [ A T L & SRR
X Fh A HOHE A B 2R G4 nUSE S O SR R G5 5 A 5 B R T A T R R T Ak B, O o G A STl
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RESEARCH OF HETEROGENEOUS SYSTEMS
INTEGRATION BASED ON SOA

RAN Chong-shan, WU Sha-sha, XU Guang
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China)

Abstract: Face to the growing enterprise demand for data integration, ESB integration model
based on SOA is proposed, the model has such features as high reusability, cross-platform
and so on,this paper describes the model’s principles in detail, and have deeply research for
user message request and response process. Finally, the practice prove that SOA-ESB model
can effectively solve the problem of data exchange in heterogeneous system and brings grea-
ter market efficiency for enterprises.

Key words: SOA-ESB model; service-oriented architecture; enterprise service bus
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MULTI-CHANNEL TEMPERATURE MEASUREMENT & CONTROL
SYSTEM BASED ON SN8P2604 MCU AND DS18B20

ZHANG Pan-feng
(School of Electrical and Informatiom Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China)

Abstract ; The paper described in detail a long-range, multi-channel temperature measurement
and control system, the system used SN8P2604 microcontroller as the core and DS18B20 as
the sensor,it can be operated at the same time by making use of mechanical buttons and in-
fra-red remote control buttons, with alarm and display functions, the system was simple and
convenient control. Therefore, in practice,it has a great practical value.

Key words: DS18B20; SN8P2604 MCU ; infrared remote control
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POLYNOMIAL STUDY ON IMAGE RECONSTRUCTION WITH THE
RIDGE ESTIMATE ALGORITHM

REN Bian-qing' , PAN Jin-xiao', KONG Hui-hua', LIU Bin®
(1. Department of Mathematics, North University of China, Taiyuan 030051, China; 2. Department of Infor-

mation Engineering, North University of China, Taiyuan 030051, China)

Abstract: In this paper, we study the ridge estimate iterative algorithm on the reconstruction
of a series of numerical simulated data. It can be showed the parameter selection of ridge re-
gression estimate has great effect on image reconstruction. By simulation, it can be found
that one can get smaller mean square error of image reconstructed with appropriate parame-
ters. The polynomial analysis on parameters are worded within some special range. And
some binomial equations, by which one can find some better appropriate parameters, are ob-
tained.

Key words: image reconstruction; ridge estimate algorithm; ridge estimating parameter; pol-

ynomial fitting
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R RETHASHRXEIFELNBALE VRMLAZEY EMS T FTA PSR F5 £,
KER:EMIAE; VRML; EMY TREL; BABREL; MARXZL
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BR By, A= 4 B R M 8 0 R 40U T LR AL X S A RE 45 B A B R AL L 25 L S B
EHAMEE OB H AR AN RS BT WA 1 — Lo ARk i B P AT LR e i AT A TR AE L T
fiff B T 22 i AR 7E B S B b R B

VRML(Virtual Reality Modeling Language, M 0l 9l 52 g #5015 &) & — M JF & F L b4l 90 4F AR
SR T R H AR A R = g R R (R % ML R R R T R R R R R
VRML M 2.0 {RAS R 32 F5 3 A 88 (0 # 57  3F B ol U I 35 A, i 45 & B 2 57 19 B R B ip A=
S 4. T VRML Jj&—Fifi ) WEB. T ) Xt 42 19 = 4 @ 05 5, /i n Le BAF & &k,
AL DAFEAR R R G LN, i LR T H AR R R b A P A R

if

1 VRMLEXZEFHEBHS

TEILAE ) = 2 KB @R R i AEE A D B3 o L DA S /s L 38 H. D) RE 5 I 25 FR ) VRML
HEASE L AT A T LR S A AL S 3D MAX @A, DA K 4l C+ 4 883 H il SRR R 2 11 1T 5 AL
W s L Hoh VRML AT 3D MAX #4855 L85 8 58 5 24, M 4l HLIE 5 e dn C+ + S5 i gt )y
3T 2 T R A, R R ke TR B LA K. 3D MAX v 4t Sk A B i A SR AR 4 T, T R AN AN RE L A A
Fie BECSR Se v E 0Y B A R O s Bl ok AR A A MAX Script BIAS  (HOR REAR 47 M 32 FF 2 H P S
HARAE.

AHXF I 5, VRML A AL E 5 450 b ok Ul o 3 08 2R 17 HL 32 RF 22 FhoAS [6) Fl 28 00 28 B, BB 48 72 40 T
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¥ VRML Script I A 4 #2 . 54 AKE &, VRML 8 £ £ 5] A JAVA JAVA Script %518 5 4 il 19
JAA XS AR G R AS B INA SRR RS RN TR 2 I ) MR T
WA R e E

2 VRMLHWIZE#HERHETLIHR

I R 9 52 2 AR B EOR UL KRBT A e — KRR EHE 2 A, A JH VRML Seript
HFMAE T ME L LR 5 — RN AN LR VRML A 7 5 4% b 44 58 15 5 0t
T2 5. N HEX G BRI R S5 VRML A B AR B 45 2 52 B (AL T 28 21 59 95 1] 57D F1 VRML
GIAX R AW L EINEE . L R VRML 5| AR E B A O WA — & M2 5 I,

ARAE LB DO, F AT VRML W SR ZS BLOIRESr O 3 26 . 36 T VRML N g & Jd i i 22 . | S
TIAE T ML H I AT S E X 40,

2.1 HEEXIZHK

VRML P # T B [8] £ & #% ( TimeSensor) | fiilt 2 % J& 2% ( TouchSensor) | # i f% /8% #% ( Proximi-
tySensor) | filf 4 1% J& &% ( Collision) 55 2 T £& J 48 55 . 3% 48 4% J &% 19 J5 T RE AN [a) L 2 B affy 7] L 5%
B AR B 232 LI RE Bl R P B B R B 32 B . VRML XY ik Y EE A 2 R A A L X 26 (E g
BT S B S m ROR L £ A AR AR T R R A% R AT DU AR ST e — R A I i e B
A AR B Y AR /Y S i 37 5 o A= gl

ZEA T AR AN FRATT F AR BB — A KRR T RE - 24 B A A X R ] LT F) X S X
LA G G 8 T — B 5 7 k23 W ek s 200 2k L 3 S B RE AT L E G 4 O A% R g (Prox-
imitySensor) 17 i & S . ProximitySensor 17 i F R BHTHE — A~ As b X3 N & B P oE A RS T,
Itk TP 75 RS I 38 A 7R 12 DX I A Y 45 B R A e 0, R SR R IR

ProximitySensor {

Enabled TRUE
Center x,y,z

Size a, b, c

isActive

enterTime
exitTime
Position_changed
Orientation_changed

}

Horfr, Enable S8Rk £ il f& A7 (9 7 ¢ 2 — DA R AT B SH e M (8 TURE i, 4 & 48 4k T
FTIFRZS A BRI P 94T 20 5 center 38U Ok 258 T I A9 4 5 A DX b o 1 9 A2 B K 5 size
R B E FH TR A K 7 R X KN s al by 2300 S i ICBRTE XA LY Bl L Z Bl s ) i KR 5 isActive
Sl — A A R B R T AR T O X SR N A A T AR AE L IR AL IR 4B B8 TURE; enter-
Time B H exitTime 573 50 ] T3 5 JH 7 25 AR ES IF 880 DX A4 I 8] 5 Position_ changed 8 H] 2k ic 5%
FH P AE IR DX 38 PN 1 437 & 5 Orientation_changed 3 FH T 10 5% I P 78 8% 0 X 380 P 19 225 (0] A2 473 77 1]

W T 3R AT 2 A e B S R R B DL SE G R PIL L i T B I Y (Audio-
Clip) 19 . & W 99 4595 | EZH T I A EF EAE L B M BE orl 77 DUEE £ 381 W AL & — Bow i, H 2
BUBR T WAV Al MIDT A% 3 SCHF. %35 i 8 & A start Time 3UA stop Time 3, 23 531 HI T 5 4
T SO ) A T A4 1k i T

5 T AT SR T B SR DI, 2 P A M UL T Y b B Y RO DU L R AR
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IXREAE P B AR DX R ) 5 Y T B 9 R s S AR R DR 42 3 AR A Y
isActive Ui 1 FALSE, ¢ M 1% A% B 2% . ] B 422 35 1% 8% 48 19 exitTime 3 ic 5% A PGB HH JE% 0 IXC 88 1
B8], FE exitTime 381 5% (19 I ] {8 26 3] 75 0 55 %8 95 50 N stopTime 38, 783X — W 20 G P A 3 X A, — 4>
TN TP g A5 452 30 6 42 0 28 HL T ek o8 A T

MEL B 7] LEE S P — a2 BAT S . JH VRML (19 P 8 A% J % 5 i 25 5 HoAth
AT 2B . BT VRML N HE % 8% 8% A0 3 Re — 28 1 B 0% 38 BLAT Sy w17, e DA 3 4% 8k s
ARG T A — i O W B P R EAT R
2.2 MABAEILILZHK

HPEESANEPY SZ G ANEEEZEHIT S R E 28, X 8852 B AU A H VRML
DA A A% A Y R TE TR R Y 3k A TR AT A A A AR g R T Ok i

JEN A s B 28 BB R SR AR 51 A HA I A S F A0 Java Script 30 VRML Script %5 4% 5 1Y 2 5 1
AR EPATH —WAZ BAEAE. BT VRML 25 51 1R I A 35 5 Fh 28 8 2 m B 2 6e s K. B LU ] X
— BL EE A T DL SE B P T R TR A AT R

£ VRML 4 rf, 55 A0 F A5 88 (Scripo) 2k 51 A H A IE 5 40 5 9 B0 A, JAAS 35 00 59 3 32 4% =X
mr .

DEF << 5 % > Script!

field <4 2 71 > <M %>

eventln < AHFH M RA > << AHMGZ>

eventOut <{ FH AR > <HFEL>

url P<JAIAEHF A >

WA E FREF )

RS A T R AE N TS A F R T W s AT MO RS AR, T S A R T R
VRML % 5t Z 6] B9 8K 2, I A D Bony BRI o 2 150 8] — =5 10 m DL ™ A 24> 45

TEIRATE S BRI RN AA GRS RS S S M — I Y. X
BLIRATHIAE T — At 2 AT BUbR o5 B i L S R L AT DL Bl e R e AR B . o TS
2 H. AR R B AR AR DL B A a8 U1 — A B8l E #1418 A AR % SR B% (CylinderSensor) 15 &, il i ¥ 1%
TS YT 00 B D I PR B Script SR 5 R e R B R . Y BRUBR 45 AE B R O 4 A BT R R IR AT L Bl
BB 109 % 20 i e hr 58 Y Bl R AT e R . DL R S X D) RE i AR RS .

DEF SCR Script  # & X Script 17 5

{

»- .
url ”javascript:

FY R 2
RN

function initialize () {

ps = sp. site. _parent_site_;

if (ps) {
geom = tr. children [ 1]. children [0];
geom. children = ps. children;
ps. children = new MFNode (tr) ;
setAxis (axis) ;
center = ps. center;
tr. translation = center;
geom. translation = geom. rotation. multVec (center. negate ( )) ;

cortona = Browser. getName (). indexOf (‘Cortona’) ! = —1;
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function setAxis (val) {

geom = tr. children [ 1]. children [0];

v = geom. rotation. multVec (axisVectors [ val]) ;

tr. rotation = new SFRotation (axisVectors [1], v);

tr. children [ 1]. rotation = tr.

tr. children [0]. offset = 0;

offset = geom. rotation;

}

function rotation (value) {

rotation. inverse () ;

geom = tr. children [1]. children [0];

v = tr. rotation. multVec (axisVectors [1]);

r = new SFRotation (v, value [3]);

geom. rotation = cortona? r. multiply (offset) : offset. multiply(r) ;

geom. translation = geom. rotation. multVec (center. negate ( ));

}

function enable (val) {

tr. children [ 0]. enabled = val;

}”

directOutput TRUE  # Script 7 g AT LUK 3505 ) B 2 0 £ BB R B AR 20 a8

field SFNode tr Transform
{

children

[

DEF CS CylinderSensor £ 7 Sz fil B 4% B 2% Ce fay &8 1 1 il e %)

{
enabled IS Enabled
maxAngle IS $ MaxAngle
minAngle IS $ MinAngle
isActive IS isActive
}
Transform
{
children
[
Transform
{
rotation IS rotation_changed
Y11

field SFNode sp SiteProvider

{
site IS _object_site_}
eventln SFBool enable IS enable
field SFInt32 axis IS $ Axis
eventln SFInt32 setAxis IS setAxis

eventIn SFRotation rotation
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field SFRotation offset 0 1 0 0
field MFVec3f axisVectors [1 00, 010, 00 1]
field SFVec3f center 0 0 0
field SFBool cortona TRUE}
ROUTE CS. rotation_changed TO SCR. rotation
}
2.3 FAATREMS%R
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i A0 3 5 2 55 i 5] A A 30 42, A0 B8 i 5% U 2 R X
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PR A7 A L URL 8 URN #% 3, 24 A1\ " URL/URN\ "8 [\"URL/URN\",\"URL/URN
\" e TR BT U, Y8 A8 B P 28 — A IR S AR IR IR B BT LS y .

URL/URN # externProtytypeName

externProtytypeName 5| F i AM &5 3 09 44 B, 3 B4, ] LU HT 55 A0 3815 g SR 44 Bk AN T+
171 544 PR

3 HRIE

VRML SCH5 9 2 R 38 B RS A T 8k A% 12848 58 B3l T 4 22 50 9 T P 52 B B A 5 58 HL
T AL AR P S HAT O . A8 VRML A 5] A B A 238 5 Yy B 19 3 &0 Al LA fE 8 3 5 4 6 A
A AR AETE VRML A4 1 37 5t b 5 45 iz X S8 52 L D) RE U A] LA VRML 89 52 B BE ) Kk 45 3 )
2.

& % 3k

C10 X0 46, skpba B k. SIS VRML B J7 i [M]. Rt . m FF R % th At , 2007 . 1-3.
[2] % #,B/NF. 5T VRML Al Java (#9385 20 8 0% dh ik i L1]. iH AL L& 5%, 2007,12:59-60.
(3] 2 B, /0 A, HTREMWLEA BB RBEARFILI]. HEHNTESMA, 2007,43(3):90-92.
(4] ¥ 4g,2 42, VRML 5 JavaScript &5 & 52 8838 150 8 mi [ J 7. 48 2 il » 2008(3) 187,
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DESIGN AND REALIZATION OF WAVELET
TRANSFORM ON ADSP-BF533

ZHANG Wei', CHEN Juan®

(Department of Computer Science, Xianyang Normal University, Xianyang 712000, China)

Abstract: Selecting a fine ADSP-BF533 chip which belongs to the Blackfin DSP series of ADI
corporation to act as process unit of image's collection, designing and realizing an arithmetic
of wavelet transform based on ADSP-BF533. The results showed that the DSP chip can a-
chieve real time's require of image process, and the quality of processed image is high, more-
over, it can better solve the requirement of image coding in wireless network.

Key words: wavelet transform; dsp; ADSP-BF533
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RESEARCH AND IMPLEMENTATION OF INTERACTIVE
FEATURES IN VRML

YANG An-qi', QIAO Hai-chao', ZHANG Du-juan®, JIA Wei-guang', TANG Jun'
(1. School of Electrical and Information Engineering, Shaanxi University of Science & Technology. Xi'an

710021, China;2. Department of Public Course, Xi'an Medical College, Xi'an 710021, China)

Abstract; Intended for a wide variety of 3D modeling languages, analyzed the features of com-
monly used modeling approach, summarized the benefits of VRML language compared to oth-
er 3D modeling language in the interactive programs, classified several interactive programs of
VRML in programming complexity, built-in or reference, comparised the pros and cons of
sensor interaction, interactive scripting, and other interactive programs, and given in the ap-
plication of them, achieved these interaction prgrams with examples. Finally, submitted a
program which integrated a variety of interactive techniques to meet user needs in VRML vir-
tual scene.

Key words: virtual reality; VRML; virtual scene interaction; sensor interaction; script inter-

action
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<selectstmt>

Select booksname,bookscategory,price from library

</selectstmt™>

<Zconclude™ We hope some of these meets your nees<</conclude™>

</libraryinfo>>
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< libraryinfo >

<Zintro=> The following books is being display;></intro>>

<Library>

< Booksname >wind</ Booksname >

< bookscategory > philosophy </ bookscategory >

< number >90<C/ number >

</ Library >
< Conclude™> We hope one of these meets your nees<_/Conclude>>
</ Libraryinfo >
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<table>

<row>

<columnl> </columnl>
<<column2> </column2>
</row>

</table>
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DESIGN AND IMPLEMENTATION OF THE
SALES PLATFORM BASED ON SMS AUTOMATIC REPLYING

WANG Gang, ZHANG Ying, PAN Gang, LI Xiao-jie
(College of Computer Science, China West Normal University, Nanchong 637002, China)

Abstract: This paper studies how to transfer information rapidly by using SMS automatically
replying in Sales Platform. The system takes Visual C+ + 6.0 as the platform, so the serv-
ers can replay SMS automatically by using GSM MODEM according to the text of SMS sent
by sales. The results show that the servers can reply almost all messages automatically if the
message is sent for querying. Or, the system will transfer into the labor service mode. The
problem of inconvenience in companies, poor real-time and high cost using calling is re-
solved.

Key words:PDU ; instruction of AT; GSM modem; serial port; GSM
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COMPILER PRINCIPLE THEORY APPLY IN AUTOMATIC GRADING
SYSTEM OF THE TEST PROBLEM OF C

ZHAO Xiao', LIU Xue-feng”, WANG Xiao-xia'
(1. School of Electrical and Information Engineering, Shaanxi University of Science &. Technology. Xi'an

710021, China; Xi'an Aircraft Industry Company, Xi'an 710089, China)

Abstract: According with the teaching actual situation of Shaanxi University of Science and
Technology. we proposed a automatic grading algorithm of the test problem of C program
based on compiler principle theory, and the basic theory which is designed the grading sys-
tem depend on method that is dynamic judging and static judging based on grading with re-
sult comparison. Because the compiler principle knowledge is quite mature, this grading re-
sult is fairer, accurate, moreover that avoided the deviation which was caused by the subjec-
tive factor of artificial judging.

Key words: compiler principle; test problem of C program; dynamic judging; static judging
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CHINESE PATENT ANALYSIS ON LED INDUSTRIAL TECHNOLOGY

WEN Shang-sheng', WANG Bao-zheng', WANG Qing-tao®, ZHANG Jian-ping'
(1. College of Material Science and Engineering, South China University of Technology, Guangzhou 510640,
China;2. Library of South China University of Technology, Guangzhou 510640, China)

Abstract: “The seven countries and two organizations” patent database was chosen, LED in-
dustrial technology patents between January 1 1985 to December 31 2008 were collected and
the associated patent database was established. Guangdong patent information service plat-
form analysis system was chosen to analyze deeply these LED industrial technology patents
from the total amount of patent applications, key LLED patents and key patent holders re-
spectively. The present patent status of China's were compared. The patent strategy of de-
veloping our nation’s LED industrial technology was also discussed.

Key words: LED; IPC; patent database; patent analysis
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A RELATIONAL DATABASE AND XML MAPPING

TECHNIQUE RESEARCH
WANG Yan

(Department of Information Engineering, Shaanxi Financial Vocational and Technical College, Xianyang

712000, China)

Abstract: At present, the majority of the database is a relational database, relational database
with the data in an XML document exchange with strong practical significance. The two dif-
ferent data structure itself in an XML document data is not able to direct the storage in rela-
tional database. Need to structure of database mapping function for standard DTD or XML
Schema documents, after the XML document into mapping can easily access, storage and
subsequent processing database. Make the XML document and relational database data
switching between and more flexible and effective data management.

Key words: XML mapping; a relational database; module driver; model driven
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AN ALGORITHM OF MULTIVARIANT NONLINEAR
EQUATIONS BY SEARCHING SMALLEST NUMBER
AND QUADRATIC SUM CONVERTING

LI Jian-wen', ZHANG Cheng-xian®, LI Qi', MA Xue-zong’
(1. School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China;2. College of Computer Science Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: In the paper, a universal algorithm of multivariant nonlinear equations base on
searching smallest number is discussed. This method is to searching function extremum by
moving center point and zooming domain radius. In comparison with the traditional extre-
mum method, this method did not need many conditions, and it need not to solve multivari-
ant nonlinear equations and other process, so the educing process is very simple, as well as
the convergence is very fast and easy programming on computer. Whereafter, the problem of
multivariant nonlinear equations is converted to searching smallest number by quadratic
sum. It is to say that a series of numerical value calculation problems, such as multivariant
nonlinear function extremum, multivariant nonlinear equations and all differential equations,
have been solved thoroughly in the paper. Because of the universality, it should be used as
the basic method in calculation method teaching book.

Key words: multivariant nonlinear equations; searching smallest number; quadratic sum
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STUDY ON DESIGN OF 3G MOBILE PHONE
BASED ON THE METHODOLOGY OF FUNCTIONALISM

WANG Wen-jie, LI Lun
(College of Art & Media, Kunming University of Science & Technology, Kunming 650093, China)

Abstract: This paper mainly discusses the concept of mobile design with new characteristics
specialized in 3G eras. Within the paper, history of 3G technology developments and design
philosophy of functionalism are firstly introduced, and the framework of function analysis
method is then concluded. Therefore the functions 3G mobile should have are analyzed. Fi-
nally, after the analysis of function definition, of function classification, of function integra-
tion and of function matrix, the new characteristics are given.
Key words: function analysis; 3G; mobile design
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STUDY ON EVALUATION MODEL OF TEXTILE-BASED
FUNCTIONAL PRODUCT

DENG Yong-mei', YICK kit-lun*, KWOK Yi-lin, WONG Siu-chun’
(1. Apparel and Art Design College, Xi'an Polytechnic University, Xi'an 710048, China; 2. Institute of Tex-
tiles and Clothing, The Hong Kong Polytechnic University, Hong Kong, China; 3. Department of Paediatrics
and Adolescent Medicine, The Queen Mary Hospital, Hong Kong, China)

Abstract ; Based on the literature review of existing methods of product evaluation, this paper
analyzed the structure of synthetic performances, explored the innate framework and the
mathematical characteristics of evaluating behavior and then developed a mathematical model
of product design and evaluation. This model was examined in the development of the mate-
rials of medical eye-patch protector and was demonstrated that it was effective and operable
for evaluation of product design.

Key words: special function; textile product; design; evaluation; mathematical model; eye-

patch protector
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CONSTRUCTION AND APPLICATION RESEARCH
OF VIRTUAL EXHIBITION BASED ON NETWORK

CHEN Hong-juan

(College of Design and Art, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The study of virtual exhibition hall is a solution of virtual exhibition mode for en-
terprises. It was carried out based on the enterprises, through the network, especially by u-
sing the animation roaming technology based on the 3ds Max, using the virtual interaction
technology based on the Cult 3D, and using the webpage design technology based on the Dre-
amweaver, so it conquers the shortcoming of the traditional display mode of enterprises, re-
ducing the cost, improving efficiency, expanding the market, and strengthening the commu-
nication between the businesses and consumers. The result of the study shows that the con-
struction method of virtual exhibition hall can be utilized in product display in all enterpri-
ses, and can finally improve the propaganda effect of the corporate image and products and
accuracy of market information.

Key words: enterprises; network; virtual exhibition hall; Cult 3D
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GRAPH TRANSFORMATION IN SYMBOL DESIGN APPLICATION

ZHAI Jie, XU Ren-ping
(Faculty of Mechanical and Electrical Engineering, Kunming University of Science ang Technology, Yunnan

Kunming 650093,China)

Abstract: On research object random point coordinates with this object graph on between cor-
responding points coordinates relations, is the graph transformation which we said. Between
this kind of graph corresponds the constitution relations was deciding the design work is
whether artistic, also has gazes the nature. The symbol design general character esthetic fac-
tor, manifests on the graph, is refers to the basic equilibrium sense which the human alto-
gether has, the basis symmetric relation different characteristic, may divide into it the reflec-
tion symmetry, the rotation symmetry, the rotational symmetry, the motion symmetrical
four kind of predominant types, these graph transformation all may use the matrix the way
to display. The graph transformation matrix method is the graph digitization processing best
way, and can better, easier carry on the symbol design, causes it to meet people’s esthetic
need.

Key words: graph transformation; balance; matrix transformation; symbol design
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STUDY ON THE TRADITIONAL PATTERN IN MODERN DESIGN

FAN Hai-yan, BAI Chen
(School of Arts, Xi'an Univ. of Arch. & Tech. , Xi'an 710043, China)

Abstract: With the economic globalization, and the west strong cultural leadership of the
global fashion of today, the times affected the impetuous Chinese design culture “brought”
the complacent gradually alienated it had to be the unique traditional. The traditional Chinese
patterns fresh vitality and inspiration to start on modern design and then make the traditional
culture of the “root” of the real meaning of modern Chinese design. In order to create a
means of visual design with Chinese culture, we should only seize the essence of local cul-
ture, deeply understand the depth of traditional “Chinese characteristics”,and absorb foreign
quality awareness, methods, eclectic, mastery.

Key words:China’s traditional pattern; modern design; traditional culture
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DEVELOPING EVALUATION OF COLLEGE TEACHER
— BASE ON WEB DATABASE MANAGEMENT SYSTEM

MA Xiao-li's NIU Yu-hua', LIN Xiao-lin', CHENG Zu-jun®
(1. The Vocational and Technical College, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. Beijing Dongfang Guoxin Technology Co. , Ltd. , Beijing 100102, China)

Abstract; According to the theory of teachers’ developing evaluation and practical needs, de-

signing the index of teachers’ developing evaluation, using the network database system to

express the index and various factors of teachers’ developing evaluation, so providing net-

work applications services for teachers’ developing evaluation. the results of testing can re-

flect the developing of teachers’ teaching, researching, service and self-study. It's a useful

attempt to construct higher education teachers’ developing evaluation network management

platform.

Key words: higher education teachers; developing evaluation; management system
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ACA AND ITS COMPARISON OF SHAANXI GROUPS
OF SCIENTISTS AND ENGINEERS IN LEATHER
FIELD IN TWO DECADES

FANG Xiao-rong, Al Xue-tao, JIANG Lin-zhou, WU Shuo, GAO Dang-ni
(The Library of Shaanxi University of Science & Technology, Xi'an 710021 ,China)

ACA, Author Co-citation

Analysis, and selected the specialties of leather and leather chemicals in Shaanxi as a model

Abstract: In this project, we have adopted the new technique

to carry out a investigation of published papers in the specialties and a complete analysis and
comparison concerning the consisting group characteristics of the scientists and engineers in
the lather field during the two decades (1989 to 1998 and 1999 to 2008). It shows the big
difference and progress in respect to group's characteristics in the two different periods. The
result of the research will be used to develop some their characterization and go further to
study how the characteristics work to the relative industries.

Key words: ACA; co-citation analysis; informatics; leather chemicals; multivariate statisti-

cal analysis
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ON THE SPORTS AND EXERCISE AND COUNTER-MEASURES
IN NEW RURAL VILLAGES OF SHAANXI PROVINCE

ZHAO Dong-gang., FU Jin-rui
(Department of Physical Education, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: This paper researches such rural sports issues in Shaanxi province as the participa-
tion in sports and exercises, the peasants cognition of physical training, the rural sports or-
ganizations, peasant sports events and exercise places on the basis of literature, question-
naire, and statistics. The problems concerning sports in new socialist rural villages in
Shaanxi province are put forward and counter-measures and suggestions are proposed to fur-
ther develop sports in new socialist rural villages in Shaanxi province.
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