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Abstract; The high density foam glass is prepared by sintered method using waste cathode ray
tubes neck glass and PbO as raw materials, adding a certain quantity SiC, PbF,, Fe, O,
Bi, O;. The properties of high density foam glass were analyzed by means of XRD and SEM.
The results show that the higher the foaming temperature, the lower the density. With the
addition of PbO, the foaming temperature gradually decreases density and intensity gradually
increasing. There are three needle-like phases PbFeO,F,Pb and PbO, to improve the me-

chanical properties of the sample, which holding 30 min under the foaming temperature 810

C.
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0 Introduction

Microcrystal foam glasses can insulate heat, absorb mechanical wave, and proof moisture. Also
have the property of high mechanical strength, low thermal conductivity, stable thermal property, non-
flammable, stable shape, wide temperature working range, non-radioactive, and easy to process. With-
out the low mechanical strength of foam glasses and the expensiveness of microcrystal glasses'.

Recent decades terrorists have attacked national buildings all around the world. Such as, 1993 car
bomb in the central garage of World Trade Center,1998 car bomb attack of US embassy,2002 disaster of
World Trade Center and the Pentagon, all these stressed the necessity of new building materials that can
absorb the shock wave of explosionst. The high density foam glass in this paper is prepared by sintered
method using waste cathode ray tubes neck glass and PbO as raw materials, adding a certain quantity
SiC, PbF,, Fe;O,, and Bi,O;. Research of holding time and PbO content effect to properties to foam

glasses are available and thoroughly discussed.

1 Experimental

1.1 Raw materials and ratios Tab. 1 Ratios of foam glass/wt%
In this thesis, the main materials of high _Waste glasses PbO  PbF, SiC FeO; Bi,Os
58~80 3~30 3 3 3 3

density foam glass we introduced are mainly

some reachable materials. Mainly as waste cathode ray tube, PbO, analytical reagent, SiC, PbF,,
Fe, O3 and Bi, O,. And here in this thesis we take Tab. 1 as the ratios and raw materials of the high densi-
ty foam glass we discussed.

We use the procedure below: first pulverize the cathode ray tube, wash, and dry then ball grind
(through 200 sieve mesh). Mix the raw materials according to Tab. 1, later ball grind for 15 min, pass
100 sieve mesh to make batch. Dry pressing at 10 MPa, finally put the pressed sample into muffle and
heat as the heat curve in Fig. 1. In Fig. 1, from A to D the heating rate is increasing gradually. DE as
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foam insulation stage, FG as annealing insulation stage, GH as the slow annealing stage. The foam

temperature of each sample is defined as the method reference [ 3] discussed.

6
g
O g5
) 5
g g4
£ £
g s 3
o o
8 22
B 1
0 A I 1 1 1 1 H 1 0‘ L L L 1
50 100 150 200 250 300 10 20 30 40 50
time/min holding time/min
Fig. 1 Heating curve of foam glass Fig. 2 Curve of holding time and bubble diameter

After the synthesis and sintering of the high density foam glass, we used these technical procedures
to determine the chemical and physical properties of the high density foam glass: use JXD- Il reading mi-
croscope to determine the bubble diameter; use drainage to determine the apparent density; use PT-
1036PC material testing machine to determine the bending strength and the compressive strength; use
Rigaku D/max 2200PC X-ray to determine the crystalline phase precipitates; use KYKY1000B scanning

electronic microscope to determine the surface morphology and pore distribution.
2 Results and Discussion

2.1 Foam insulation time effects on bubble diameter

Experiment found that under the foaming temperature, the holding time significantly affects the
bubble diameter. Fig. 2, with the glass cullet dosage of 70% ,is the curve of holding time and bubble di-
ameter under foaming temperature of 800 C.

As can be seen from Fig. 2, with the extended holding time, the bubble diameter is gradually in-
creasing. When thermal insulated for 10 min, the bubble diameter is about 0. 35 mm, there largely exis-
ted small pores with the diameter of 0.1 mm, and the density of glass is high. When the holding time
ranges 20~30 min., the bubble diameter is about 1~2 mm; and the holding time of 40~50 min, the
bubble diameter is larger than 3 mm with lower density than the holding time of 20~30 min. In addition
from the sawing cross-sectional area, when thermal insulated for 40~50 min, in the bottom of the spec-
imen exists some large pore, and the pore in the top of the specimen is smaller. This is because in nor-
mal circumstances, the gas thermal expansion coefficient is larger than the solid. Meanwhile, the speci-
men temperature at the bottom is larger than the surface and the pore grown up faster. With the grow-
ing up of pores, the thermal conductivity is getting worse, and the difference of temperature becoming

larger, and then larger pores were precipitated in the bottom.
2.2 PbO effects to the foaming temperature

PbO is a kind of metal oxide with large density, at room temperature its density is 9. 375 g/cm?,
and the glass forming temperature is low. After added 3% ~30% PbO in the specimen, foaming tem-
perature of the specimen suffered different degrees of change. Fig. 3 is the curve of the PbO and the foa-
ming temperature.

As can be seen from Fig. 3, with the increasing of PbO dosage the foaming temperature decreases
gradually. When added 30% PbO, the foaming temperature decreased to 800 “C. This is because under
room temperature, the melting point of PbO is 886 °C, and the boiling point is 1 470 °C; Meanwhile,
with the addition of PbF, and Bi, O; which have lower melting points, it is easy to form eutectic with
PbO. With increasing amount of lower melting point PbF, and Bi, O, the eutectic produced more, and

the foaming temperature decreased.
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Fig. 3 Curve of the PbO and the foaming temperature Fig. 4 Curve of the PbO and the density

2.3 PbO effects to the density

High density porous material can be conducive to fully absorb the shock waves generated by explo-
sions. Experiment with certain amount of PbO produced high density foam glass with can absorb shock
waves significantly. Fig. 4 is the curve of the PbO and the density. (Density is determined at the average
bubble diameter of 1 mm)

As can be seen from Fig. 4, the density of the specimen is increased with the increasing amount of
PbO, and join larger more significantly its density increased. This is because when the mass of sample is
certain, with the PbO increased, the glass cullet used decreases. Meanwhile, the density of PbO is lar-
ger than that of the glass cullet. So, the density is increased significantly with the PbO more added in.
When the amount of PbO is 30% ,the density of the sample is 2. 47 g+ cm™°.

2.4 PbO effects to mechanical properties

To absorb the shock waves, the material must have optimized me-

chanical properties, high density and high porosity. Fig. 5 is the curve e compressive
A bending

of the PbO and the mechanical properties. (Strength is determined at

the average bubble diameter of 1 mm)
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As can be seen from Fig. 5, the bending strength and the com- s ! . |
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pressive is increased with the increasing amount of PbO. This is be- PbO/ wt%

cause in the foaming procedure there precipitated great quantities of Fig. 5 Curve of the PbO and

high strength crystals. Also can be seen from Fig. 6 the XRD of speci- mechanical properties

men, with 20% PbO added and holing time 30 min at the foaming
temperature of 810 C, there precipitated three kinds of crystals: PbFeO,F, Pb and PbO. This is be-

cause in the foam sintering process there are these reactions:

1PbO + SIC > 4Pb + Si0, +CO, A () T PhReOF
2Pb + O, — 2PbO (2) g300r v o

PbO + Fe, O, + PbF, — 2PbFeO,F (3) & 200

After the precipitation of crystals in the = 100
sample, when subjected to external forces, the
stress transfer can not be a straight line path, 010 20 30 40 50 60 70 80
but bypass the crystalline particles roundabout 26/
forward, and then the crack path becomes lon- Fig. 6 XRD of foam glass

ger. In this process, the stresses are ab-

[1.4]

sorbed, and the fracture toughness increased simultaneously-'""*. Other report suggested that the precip-

itated Pb and its compounds can be stably existed in the sample, and will not cause environmental pollu-
tion™.

In addition, seen from Fig. 7 SEM of the specimen, the pores of the specimen are mostly open
pores, and are evenly distributed; and in the bubble wall there evenly precipitated large numbers of nee-

dle-like crystals, and partly existed in smaller pores, then filled the bubble hole and displayed good me-



4. YRR N %5 28 %

chanical properties. Otherwise, combined with other building materials such as steel and cement, the
high density foam glass can be used in the critical areas in the internal and external wall of buildings
which is vulnerable to terrorist attacks, to absorb the destructive energies of shock waves caused by ex-

plosions.

1000 pm 1000 pm

Fig. 7 SEM of foam glass

3 Conclusions

With the increasing dosage of PbO, the foaming temperature decreased gradually. At the same
time, the density, strength increased simultaneously. When hold at 810 ‘C, the foaming temperature,
for 30 min. Samples precipitated PbFeO,F, Pb, PbO needle-like crystals and the mechanical perform-

ances optimized.
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Abstract: Effects of microbial transglutaminase (MTGase) and soy protein isolate (SPI) on
the gel properties of tilapia surimi were investigated. The addition of SPI alone decreased the
gel strength of surimi gel significantly (p<Z0. 05) when the concentration of SPI was in-
creased, but the addition of SPI with MTGase increased the gel strength of surimi gels sig-
nificantly (p<C0.05). The gel strength of surimi gels increased when MTGase was added a-
lone. The water holding ability of surimi gels decreased significantly (p<C0.05) when MT-
Gase was added alone or with SPI, the whiteness of surimi gels was reduced significantly (p
<C0. 05) when SPI was added with MTGase. SDS-polyacrylamide gel electrophoresis indica-
ted that MTGase induced crosslinking of myofibril proteins or myofibril proteins with SPI.
This is the main reason that the gel properties of surimi gels changed after the addition of
MTGase alone or with SPI.
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0 Introduction

Soy protein isolate (SPD) is nutritional and functional™’, it has been widely used in meat processing

[2]

such as in surimi based products-*. Gel functionality, such as texture and color, is most important for

surimi-based products. Such properties are greatly influenced by the composite characteristics and level
of ingredients as well as by the dispersion and physical state of particulates and the gelling procedure™’.
Soybean protein is a common ingredient in many surimi-based foods'?. When it is added into surimi or
surimi based products as an ingredient, it influences the gel functionality of surimi or surimi based prod-
ucts differently. Chang-Lee et al. suggested that soy protein isolate (SPI) produced no significant alter-
ation to gel strength when it was added in whiting surimi gels"’. Park"™ indicated that the shear strain
of surimi gel decreased, and the shear stress was increased, when 1 g/100 g SPI was added into medium-
grade Alaskan pollock surimi. Furukawa et al. reported that the addition of SPI affected the gel proper-

]

ties and modori phenomena of Alaskan pollock surimi®®™. Recently, Luo ez al. found that the breaking

force and deformation of silver carp surimi gels decreased as the concentration of SPI increased™™ ; simi-

lar results were obtained when SPI was added into bighead carp surimi™®, Alaska pollock and common

carp surimi’®”. However, there has been little research on the effects of SPI on the gel properties of tila-
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pia surimi, and little research has been reported on the effects of SPI and microbial transglutaminase
(MTGase) on the gel properties of tilapia surimi.
Researchers have found transglutaminase induced cross-linking of myofilbrillar/soy protein mix-

tures™ or surimi proteins™®, and tilapia is a major fresh water fish in China and it will be widely used
for surimi production due to its availability™"). Therefore, the objective of this study is to investigate the

effects of SPI and MTGase on the gel properties of tilapia surimi.
1 Materials and Methods

1.1 Chemicals and equipment

MTGase was kindly provided by Shanghai Sungel Biotechnology Co. , LTD (100 pg) and SPI (Jin-
gui 1100) was kindly supplied by Jilin Bu'er Protein Co. , Ltd. The protein and water contents of SPI
were 92% and 4. 81% , respectively. All reagents used in the experiments were analytical grade or bet-

ter, and purchased from Dongguan Jingke Instrument CO. , LTD. (Guangdong, China).
1.2 Surimi preparation

Fresh tilapias (<500 g) were purchased in Guangzhou from the Huangsha Aquatic Produce Whole-
sale Market and transported to the research laboratory within 1 h. The fish temperature was controlled
to be lower than 10 ‘C and they were manually headed, gutted, and washed with cold water (5 C).
Then a fish meat separator was used to separate the fish bones from the meat, and the minced meat was
washed twice at a mince/water ratio of 1 : 3 (w/w) with cold water (5 ‘C). Finally, the washed mince
was dewatered using a model SSF300 centrifugal machine operating at 1 050 X g for 1 min. The mois-

ture content of the washed mince or fresh surimi was 82 g/100 g. Two batches were prepared.
1.3 Surimi gel preparation

Fresh surimi (500 g) was placed into a mixer HSN-29 and chopped with salt (2.5 g/100 g, meat
weight basis) for 10 min. The temperature of the mixture was kept below 10 “C while it was chopping.
SPI (2 or 5 g/100 g), MTGase (0.5 or 1 g/100 g), and the mixture of MTGase and SPI (MTGase 0. 5
g/100 g and SPI1 2 g/100 g, MTGase 1 g/100 g and SPI 5 g/100 g) were added into the surimi, modula-
ting the moisture content to 82 g/100 g, and mixing thoroughly prior to heating. The meat paste was
then manually stuffed into polyvinylidine casings (30 mm diameter) and both ends were closed tightly.
The surimi gel was prepared by setting the meat paste in a water bath at 4042 °C for 30 min,then heat-
ing in a water bath at 9042 ‘C for 20 min. The gels were then cooled with running water and stored for

24 h at 4 °C prior to analysis.
1.4 Gel strength analysis

The gel strength of the surimi gels was analyzed using a texture analyzer, TA-XT2i (Stable Micro
Systems, UK). Gels were equilibrated and measured at room temperature (28~30 C). At least nine
cylinder-shaped samples (diameter 30 mm, length 30 mm) were equilibrated and evaluated at room tem-
perature (28~30 °C). Breaking force (g) and deformation (mm) were measured using the texture ana-
lyzer equipped with a spherical plunger (diameter 5 mm; depression speed 60 mm/min). Breaking force
(BF), deformation (DM) and breaking force by deformation (BFD, g ¢ ¢cm) was used to indicate the gel
strength™?,

1.5 Determination of color

The color of the surimi gels was determined using a CR-400 colorimeter as described by Park™ as
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follows:
Whiteness = L™ —3b"
1.6 Determination of water holding ability (WHA)

A cylinder-shaped gel sample (30 mm diameter) with a thickness of 5 mm was weighed (W,) and
placed between three pieces of qualitative filter papers each above and below the sample. A standard
weight (5 kg) was placed on the top of each sample and rested there for 2 min. The sample was then re-
moved and weighed again (W,). Expressible moisture was calculated from three determinations and ex-

pressed as follows:
w,—W,

1

WHA (%) =100 — % 100

1.7 SDS-polyacrylamide gel electrophoresis (SDS-PAGE)

SDS-PAGE analysis was performed according to the method of Laemmli-**,

1.8 Statistical analysis

Analysis of variance (ANOVA) was performed and mean comparisons were run by Duncan’s multi-
ple range test using the SAS system for Windows 9. 0 (SAS Institute, Cary, NC, USA). Bars in figures
represent the standard deviations from the mean of nine determinations and different letters indicate sig-

nificant differences among the treatments (p<<0. 05).
2 Results and Discussion

2.1 Effect of SPI on the gel strength of surimi gels

Effects of SPI on the gel strength of surimi gels are shown in Fig. 1. The addition of SPI showed no
significant (»>>0. 05) influence on the breaking force and deformation when it was added at the concen-
tration of 2 g/100 g (sample 2), the breaking force and deformation decreased significantly ( p<<0. 05)
when SPI was added at the concentration of 5 g/100 g (Fig. 1, sample 3). The BFD of surimi gels

showed changes similar to the breaking force.
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Fig. 1 Effect of SPI on the gel strength of surimi Fig. 2  Effect of SPI and mtgase on the gel

gels strength of surimi gels
Sample 1 (control) was prepared from surimi without SPI; Sample 1 (control) was prepared from surimi without SPI;
sample 2 was for the gels with added 2 g/100 g SPI; sam- sample 2 had added 0.5 g/100 g MTGase; sample 3 had
ple 3 was for the gels with added 5 g/100 g SPI added 1 g/100 g MTGase; sample 4 had added 0.5 g/100 g

MTGase and 2 g/100 g SPI; sample 5 had added 1 g/100 g

MTGase and 5 g/100 g SPI
The research of Park"™ indicated that the shear stress of medium-grade Alaskan pollock surimi was
increased when 1 g/100 g SPI was added. The breaking force and deformation of surimi gels decreased as

the concentration of SPI increased">"*). There was no significant (»>>0. 05) difference in gel strength
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when 2 g/100 g SPI was added (samples 1 and 2). The possible reason for this is that the concentration
of SPI is not high enough to weaken the gel forming abilities, this can be supported by the observation
that gel strength decreased significantly (»p<Z0.05) when 5 g/100 g SPI was added (sample 3).

2.2 Effect of SPI and MTGase on the gel strength of surimi gels

The effects of SPI and MTGase on the gel strength of surimi gels are shown in Fig. 2. Compared
with the control, the breaking forces of the surimi gels increased significantly(p<C0. 05) when MTGase
was added alone or with SPI, but the deformation decreased. The BFDs of surimi gels with MTGase add-
ed alone or with SPI were greater than that of the control.

The addition of MTGase improved the gel strength of surimi gels, MTGase induced cross-linking is
the main reason that the gel strength of surimi gels increased™*"'*".

The breaking forces of samples 2 and 4 were significantly (p<Z0. 05) higher than that of the con-
trol, there were no significant (p=>0. 05) differences in the deformations. The BFDs of samples 2 and 4
were significantly higher than that of the control. The addition of SPI at the concentration of 2 g/100 g
showed no significant (»p=>0. 05) increase in the BFD (sample 2), but the addition of MTGase at a con-
centration of 0.5 g/100 g, with 2 g /100 g SPI, increased the BFD. This indicates that the addition of
MTGase at the concentration of 0.5 g/100 g alone or with 2 g /100 g SPI improved the gel forming of
surimi gels.

The breaking forces of samples 3 and 5 are significantly higher than that of the control, the deform-
ations of them are lower than that of the control. The BFDs of samples 3 and 5 are higher than that of
the control. The BFDs of samples 2 and 4 are higher than that of samples 3 and 5. This indicates that
the addition of MTGase at the concentration of 1 g/100 g alone or with 5 g /100 g SPI increased the gel
strength less than the addition of MTGase at the concentration of 0.5 g/100 g alone or with 2 g /100 g
SPIL.
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Fig.3 The water holding ability of surimi gels Fig. 4 The color of surimi gels

The meanings for sample numbers are the same as in Fig. 2~ Numbers in Figure lanes are the sample numbers, the mean-
ings of the sample numbers is the same as in Fig. 2; MHC.
myosin heavy chain; AC: actin; a, b, c¢ represent different

characterizing bands
2.3 Water holding ability (WHA) of surimi gels

The WHA of surimi gels are shown in Fig. 3. In comparisom with the control, the WHA of surimi
gels decreased significantly (p<<0.05) when MTGase was added alone or with SPI. The WHA decreased
significantly (»p<<0.05) when MTGase was added alone (sample 2, 3), but there was no significant (p
=>0. 05) difference when MTGase was added with SPI (sample 4, 5).

The WHA of surimi gels was decreased when MTGase was added. A possible reason is that the ad-
dition of MTGase induced the crosslinking of proteins. Similar results were found when MTGase was

added into myofibrillar protein concentrate obtained from beef heart 1'%,
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2.4 Color of surimi gels

The whiteness and 6~ values of surimi gels are shown in Fig. 4. Fig 4 indicated that the addition of
SPI decreased the whiteness and increased the 6” value of surimi gels, similar results were reported when

SPI was added into Alaska pollock or/and common carp surimi:>

. A possible reason reported was that
the color of SPI was influenced the whiteness of surimi gels'”’. The color of SPI is yellow. a higher b"
resulted in a lower L ™. This may be the possible reason that the 6* value increased, but the whiteness of

the surimi gels decreased as the concentration of SPI increased.
2.5 SDS-PAGE image of surimi gels

The SDS-PAGE image of surimi gels are shown in Fig. 5.
When MTGase was added alone or with SPI, the MHC band
of surimi gels disappeared, the gray of bands a,b of samples
2, 3, 4,0r 5 decreased, but the gray of bands ¢ of samples 4 or
5 increased; the AC of surimi gels was little changed. Except
that the gray of band ¢ of lanes 4 and 5 is higher than that of
lanes 2 and 3,there are no obvious differences between lanes 2
and 4,or lanes 3 and 5.

The MHC of surimi gels disappeared when the MTGase
was added. This is similar to the SDS-PAGE image of hairtail
surimi, threadfin bream, and pollack surimi gels when MT-
Gase was added"'”. The MHC cross linked by MTGase was
difficult for SDS to dissociate during SDS-PAGE analysis''®!. Therefore, it can be inferred that the dis-
appearance of MHC in tilapia surimi gels was the result of crosslinking induced by MTGase. The de-

Fig. 5 SDS-PAGE image of surimi gels
The meaning of sample number is the

same as in Fig. 2

creased gray intensity of bands a and b suggest that MTGase induced crosslinking not only in MHC, but

also in short chain proteins.

3 Conclusions

The gel strength of tilapia surimi gel decreased as the concentration of SPI increased; the addition of
MTGase alone or with SPI increased the gel strength of surimi gels. MTGase induced crosslink of myo-
fibril proteins or myofibril proteins and SPI is the main reason. This suggests that the gel strength of
surimi can be increased by adding MTGase alone or with SPI. The negative effect of SPI on the gel
strength was mitigated by adding MTGase with SPI. The addition of MTGase alone or with SPI may
improve the gel functionality of other fish surimi or surimi based product, but more work is needed to

validate its application.

References

[1] Zhang, Z.S., Guo, B. Q.. Liu, S. W. ,et al. Nutrition value evaluation of WPC and SPI in protein powder[ ] ]. Soybean Bulletin,
2007(5): 22-30.

[2] Luo, Y. K., Kuwahara, R. , Kaneniwa,et al. Effect of soy protein isolate on gel properties of Alaska pollock and common carp
surimi at different setting conditions[ J]. J Sci Food Agric,2004,84:663-671.

[3] Clark, A. H. and Lee-Tuffnell C. D. Gelation of Globular Proteins, in Functional Properties of Food Macromolecules[ M. London:
Mitchell JR and Ledward DR. Elsevier Applied Science Publishers,1986,203-272.

[4] Chang-Lee, M. V., Lampila, L. E. and Crawford, D. L. Yield and composition of surimi from Pacific whiting ( Merluccius produc-
tus) and the effects of various protein additives on gel strength[J]. Journal of Food Science,1994,59:83-86.

[5] Park, J. W. Functional protein additives in surimi gels[J]. Journal of Food Science,1994.59:525-527.



10 -« YRR N %5 28 %

[6] Furukawa, T. . Koyama, S. and Ohta, S. Interactions between fish protein and soy protein as related to their gel forming proper-
ties[J]. Nippon Shokuhin Kogyo Gakkaishi, 1982.29.:208-213.
[7] Luo Y. K. . Shen H. X. . Pan D. D. and Bu G. H. Gel properties of surimi from silver carp (Hypophthalmichthys molitrix) as af-
fected by heat treatment and soy protein isolate[ J]. Food Hydrocolloids,2008,22:1 513-1 519.
[8] Luo. Y. K., Pan, R. and Ji. B. P. Gel properties of surimi from Bighead carp (Aristichthys nobilis) : Influence of setting and soy
protein isolate[ J]. Journal of Food Science,2004,69:E374-E378.
[9] Ramirez-Sudrez, J. C..Xiong, Y. L. Effect of transglutaminase induced cross-linking on gelation of myofilbrillar/soy protein mix-
tures[ ] ]. Meat Science,2003, 65(2):899-907.
[10] Ramirez J. A. . Rodriguez-Sosa R. » MORALES O. G. .etal. Surimi gels from striped mullet (Mugil cephalus) employing micro-
bial transglutaminase[ J]. Food Chemistry,2000,70:443-449,
[11] Li, S. F. Development and bottleneck problems of tilapia industry in China (in Chinese)[J]. Scientific Fish Farming, 2003,9:3-5.
[12] Lee. C. M., and Chung. K. H. Analysis of surimi gel properties by compression and penetration tests[ J]. Journal of Texture
Studies,1989.,20.:363-377.
[13] Laemmli, U. K. Clevage of structure proteins during the assembly of the head of bacteriophage T4[]]. Nature, 1970. 277 ; 680~
685.
[14] Sun J. X., XuX. L., Tang X. Y. .setal. Effect of transglutaminase product on texture profiles of beltfish meat emulsion product
[J1. Journal of chinese Institute of Food Science and Technology. 2004,4(1), 35-38.
[15] Tonescu, A., Aprodu, 1., Darabd, A. and Porneald, L. The effects of transglutaminase on the functional properties of the myofi-
brillar protein concentrate obtained from beef heart[J]. Meat Science,2007(3):69-73.
[16] Jiang. S. T. ., Hsieh, J. F. . Ho, M. L. and Hung.et al. Combination effects of microbial transglutaminase, reducing agent and
protease inhibitor on the quaiity of Hairtail Surimi[ J]. J. Food Sci,2002,65(2) :241-245.
[17] Jiang S. T. , Leu A.Z. and Tsai G. J. Cross-linking of mackerel surimi by microbial transglutam-inase and ultraviolet irradiation

[J]. J. Agric. Food Chem,1998,46.5 278-5 282.

ﬁi%iﬁﬁﬁ@%ﬂ?zﬁﬁ%niiﬁ%‘ﬁﬁﬂ
T FERRERNZN

Ko&, GRF, KE®, £ T
LB D 1140 P2 I T A 50, DI RS 6101065 2. f AT T k26 T 5 0 2 B ) ¢ 1M
510641)

w OE: ’\#frTﬁf}ﬂfﬁi%%%‘\%%k%(MTGdse)ﬁvk" 5B &G (SPD AT T4k & & K
MRt Hok B M R & BRI RE BRARKER G B, LI E SPl & he & 0938 e & JBE 5 I
8 3% E R E K (p<<0.05) 4252 % SPI fo MTGase A Fmbt £ 515 T & BRIk %
JE(p<<0.05). F gk Am MTGase dL32 3 T & B % IR 89 3% &, 0% % ;m MTGase 3 MTGase
Fo SP1 A F AR R E AT & RO R KM (p<0.05) ., mFm SPl B E KK T & 8
ety & B (p<<0.05). w7k B 27 MTGase jI G MF R EA LML % EH N EaL
SPIZ MM RAKAFHEERENRAERSIVIZRA.

XK@ 0 B; TIEs; REHEEG; MAWME S ABIEE

R E £S5 :5984. 2 X ERARIRED . A



No. 1 B PG B £ K 2= 2m Feb. 2010
Vol. 28 JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY 11«

%

XEHS:1000-5811(2010)01-00011-06

MODELLING THE STICKIES DISPERSING MECHANISM
IN DISK DISPERSERS
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(1. Pulp & Paper Engincering State Key Laboratory, South China University of Technology, Guangzhou
510640, China;2. National Engineering Research Center of Papermaking &. Pollution Control, South China U-
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Abstract: Based on the theory of two-phase flow, the disk thermal dispering mechanism and
influence to stickies was analyzed in this paper. The force between fibers and stickies was fo-
cused on when the disk was working. The results showed that stickies were peeled from fi-
bers and dispersed into small particles during the flowing procedure of the pulp, which can
be contributed to the force applied on liquid phase by the solid phase and the acceleration
force produced by the flowing solid phase.

Key words: two-phase flow; disk thermal disperser; fiber; stickies; dispersion
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0 Introduction

In the pulping process of waste paper, there is still a small amount of stickies, such as sticky con-
taminants and small ink spots, after the screening and cleaning. Stickies adhering to fiber are the main
reason for paper surface oil stain. To peel sticky contaminants, small ink spots and hot melt glues from
fibers and disperse them into invisible particles, disk dispersers are thus widely used in the production
line of waste paper pulping, especially in the production of mid-range or high-grade paper with waste pa-
|

per as raw materia For this reason, the dispersive dust, sticky contaminants and hot melt glues

can't appear in the form of stain in paper machines""’,

Generally speaking, a good dispersion system can
remove stickies up to 99. 5%,

The operating temperature of a disk disperser is 90 ‘C to 130 °C. And the pulp concentration is 25 %
to 35%. Under these conditions, the stickies in the pulp are softened by heat. Furthermore, they are
melted and dispersed. From the existing works, it is deficient in examples of papers which discuss the
heat dispersion mechanism in the waste paper recycling process detailedly. Whereas, it is generally be-
lieved that a quick shear area is essential. In this area, a large enough shear force will be generated to o-
vercome intrinsic binding of stickies or surface binding between stickies and fiber™. A limitation of this
viewpoint is that it only expresses the effect of heat dispersion. It is also held that the relation among the
tooth disc pitch, pulp concentration and speed can be obtained by deriving the pulp with the concentra-

tion of heat dispersion as Newtonian fluids when shear stress is considered™. However, it is impossible

for the high concentration pulp with the condition of heat dispersion to reach fluidization. This means
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that the supposed Newtonian fluid isn't true. Therefore, the dispersion mechanism can’t also be ex-
plained by the latter argument.

In this paper. based on the theory of two-phase flow, the dispersion mechanism of disk dispersers is
studied. The force states of fiber and stickies when the disk disperser is working are analyzed. Simulta-

neously, a mathematical model is established.

1 The Principle of Disk Dispersers and Characteristic of Pulp

The conditions that stickies can be dispersed into small particles by a disk disperser include two as-
pects. Firstly, the characteristic of the pulp should satisfy the process requirement of the heat disper-
sion. Secondly, it is also decided by the principle of a disk disperser.

On the process condition of the heat dispersion, the pulp concentration is required to be 25% ~
35%. In this case, the pulp is a three-phase mixture of the solid, liquid and gas. Compared with the me-
dium consistency pulp, its fluidization is more difficult and the phenomenon that the stickies in the pulp
are coated by fiber floc is more evident. Thus, it is very insufficient for stickies to be dispersed or peeled
from fiber only by mechanical components, e. g. the teeth of the disc. More importantly, the face re-
sistance is applied to the moving fiber and stickies, which can peel stickies from fiber and dispers large
particles into small ones. As a result, it is principal for the high concentration pulp to make its fiber floc
be fined until single fiber is obtained and the pulp is fluidized. In this way, fiber properties of the high
concentration pulp can be effectively improved and the stickies in fiber can be dispersed.

As pointed in Ref. [ 7],
stickies can always be separa-
ted from good pulp because it

has a larger surface tension

than fiber. During the pulping

process of waste paper, the

Fig. 1 Grinding teeth of the heat dispersion

main role of the heat disper-
sion is just to peel sticky contaminants, small ink spots and hot melt glues from fiber and disperse the
large-size particles into small-size stickies, so that visible spots can’t appear in the surface of the finished
paper. In other words, the procedure that stickies particles are peeled from fiber and dispersed into
small particles by heat dispersion is actually the one that forces are applied to the surfaces of fiber and
stickies. In this procedure, the mechanical action applied to fiber by grinding teeth should be limited to
a certain range to avoid fiber to be cut off, otherwise unnecessary increase in the concentration of the
pulp and change in the properties of fiber will be brought. That is, one should not only protect fiber,
but also make the sticky contaminants, ink spots and hot melt glues to be peeled and dispersed. There-

fore, grinding teeth for heat dispersion are often designed into the shape as shown in Fig. 1.

On the process condition of the heat dispersion, the gas
phase in the three-phase mixture has little effect on the fluidi-

ty and dispersion of waste paper pulp. So one can assume the

high concentration pulp to be a two-phase mixture of the solid

and liquid, in which the liquid phase is water and the solid

disk disperser fiber impurities water
teeth particles phase is particles of fiber and stickies. In the work of a disc

Fig.2 The solid-liquid two-phase mixture disperser, the mixture flows due to mechanical force applied

in the heat dispersion by grinding teeth. In this case, two phases coexist and obvi-
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ous flow dynamic relation of the mixture in phase interface exists. As a result, it can be considered that
the power of solid-liquid two-phase flow and direct force of grinding teeth are applied to stickies parti-

cles. Under these two forces, stickies particles are gradually dispersed into fine ones.

2 Force Analysis of Fiber and Stickies in the Heat Dispersion

As illustrated in Fig. 2, in the two-phase flow, the forces applied to fiber and stickies respectively
include four categories, namely (1) resistance in the phase interface; (2) acceleration force; (3) interac-
tion force among fibers or between fiber and stickies; (4) friction applied on the pulp by the grinding
teeth.

Because stickies is in a relatively small amount in the pulp, the interaction among the stickies can be
ignored. This means that one can only consider the interaction force among fibers or between fiber and
stickies.

For single fiber or stickies, it is incompressible

solid particle in the pulp. Hence, the mass of the fi-

ber or stickies can be characterized by an equivalent

sphere at this time as sketched in Fig. 3. — —»
For this reason, in the process of heat disper- >

sion, the forces applied on the particles of fiber and Fig.3 To characterize the mass of fiber or stickies

stickies can be classified into three categories, 1. e. by an equivalent sphere

forces in the phase interface, interaction among the

same phases and external force applied by the grinding teeth. Force analysis is as follows.

. . . a V. v

2.1 The analysis of the forces in the phase interface™ ‘> ap/ax' ‘5 f,
. . F
To analyze the forces in the phase interface, one can regard T t

the solid-liquid two-phase mixture as fluid. According to solid-liqg- Fy
uid two-phase flow theory, the forces, which solid particles in the E,
fluid are subjected to, are shown in Fig. 4.

In Fig. 4 and the remainder of this paper, the meanings of
symbols are as following:

F,:resistance applied on the particles by fluid; F,, ;: apparent

mass force; Fy: Basset acceleration force; Fyy : velocity gradient

lateral force generated from uneven fluid; F : velocity gradient Fig.4 The received forces of parti-
shear force generated from uneven f[luid; F,: pressure gradient cles in the fluid

force generated from uneven fluid; Fy :interaction force among the

solid-phase particles; Fy, :interaction force between fiber and the stickies particle; Fy; : interaction force
among grinding teeth, fiber and the stickies particle;V, : the velocity of fluid;p; : the density of fluid;V, .
the velocity of the particle; S:face area of the particle, S=4xr’ ;C), : resistance factor in phase interface;
Ony : the density of the apparent mass, which is equivalent to the density of fluid;r, :equivalent sphere ra-
dius of the solid particle.

Assuming that particles motion due to the fluid, in accordance with Newton's Second Law, the e-

quation of motion of particles can be written as

v, _
dz

The first two terms on the right hand side of Eq. (1) can be expressed as

Fy+F,+F,+Fg+F +Fu +Fy (D

m,
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(/1) {0/ ‘V/ P | (V/ _V/,)S (2)
Fp =K, (tarp,, v, —v,) (3
m m 3 bp (Omj dZ f »
Where the parameter K,, can be formulated as
. _0.066
Kn=1.05 A?+0.12
Where
A=V, —V,|?/Cr, %m —V,)

And the next four terms can be expressed as

F, ( j 4

FB:KB/\/Tt ,,,,r,)J \/7 V/*V/)))df (5)
oV,

F, K,,)(p,,u)7 oy \V, VvV, | (6)

Fu =wnripw X (V, =V, ) (14 O(Re)) 7

Assuming fluid is even, therefore, one can ignore the forces F,, F,, Fy. due to uneven fluid"’.
Furthermore, on the process condition of the heat dispersion,one has F,,>>">Fj. So Eq. (1) can be sim-
plied as

m,)%:Fd+F,,,+FN (8)

Let densities p;sp,; are equal to 1, respectively. Also let A V=V ,—V,>0. Substituting Egs. (2)
and (3) into Eq. (8), yields

m, %:ZTCCDA V7rp+ K,,zr

; dAV)
de

+ Fy (€D

Where
Fyv=Fu+Fx

2.2 The analysis of interaction forces among fibers or between fiber and stickies

The interaction forces will be generated from the relative motion among solid-phase particles in the
pulp. From Figs. 1 and 2, grinding teeth of heat dispersion divide the pulp into small areas. In each in-
dependent area,the linear velocity of solid-phase material can approximately be regarded as equivalent to
the one of grinding teeth. Hence, the interaction forces among the solid particles can be negligible, i. e.

Fy =0 (10
2.3 The analysis of forces applied to particles of fiber and stickies by grinding teeth

In the staggered area of the grinding teeth, the interval between the moving plate and the fixed plate
is small, while the pressure the pulp is subject to is large. So there exist friction forces between grinding
teeth and the particles of fiber and stickies in the pulp, which is shown in Fig. 5. The friction force sin-

gle grinding tooth receives can be formulated as

Foy=Su«f-p an
Where F,; is the friction force between the tooth and the pulp, Sy is the intersection area between

the grinding teeth, f is the friction coefficient, p is the intensity of pressure applied on the pulp by single
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tooth. Assuming that fiber in the pulp can transfer force, for the grinding — T~
teeth of the moving plate, the friction resistance of single grinding tooth —>
due to the friction is defined as

F:Fd‘/‘] _._F{,[»/2 (12)

Where F is the total friction resistance applied to single tooth by the

particles of fiber and stickies, F,; and F,., are respectively the total fric-

tion resistances applied on the teeth of the moving plate and the fixed plate

by the particles of fiber and stickies. Assuming that the number of the

particles of fiber and stickies contacted in unit area of a grinding tooth re- Fig.5 The analysis of force

. . between a grindin
mains constant, one obtains g g

F 2 tooth and the pulp

F:\vz:m N, (13)

3  Force Model of Fiber and Stickies in the Heat Dispersion

In accordance with Egs. (9), (10) and (13), the force model of fiber

and stickies in the heat dispersion can be shown as follows

dv, 2fb
Q& Qi + N, (14)

The first term on the right hand side of Eq. (14) indicates that the forces in phase interface, which

—2xCpA Vir, + 2Ky 4210

m,

the particles of fiber and stickies in the motion are subject to, are involved with resistance factor Cp,
solid-liquid two-phase velocity difference A V and the size of fiber and stickies particles. Under the same
condition, the force that the large particle is subject to is larger than the one that the small particle re-
ceives. Hence, large stickies particles are easier to be dispersed than the small ones. If these small parti-
cles are required to disperse into smaller ones, the solid-liquid two-phase velocity difference should be
increased. For this reason, the grinding teeth of heat dispersion are usually designed into the structure
that each two teeth are staggered as shown in Fig. 1. As a result, solid particles are blocked by the teeth
and their speeds are reduced when fiber and stickies flowing in the staggered area of the grinding teeth.
Thus. the solid-liquid two-phase velocity difference is promoted and the larger resistance in phase inter-
face is obtained. In this case, more stickies particles are peeled from fibers and dispersed into the small
ones. On the other hand, in order to block more solid particles, the interval between the two adjacent
teeth can further be reduced to increase the block applied on solid particles by the teeth.

The second term on the right hand side of Eq. (14) expresses that forces that stickies particles re-
ceive can be enhanced whether the size of particles are increased or the time when the velocity difference
is promoted is reduced. For this reason, the stagger frequency of the teeth of the moving plate and the
fixed plate should be raised to increase the forces. This means that the tooth number should be in-
creased. This term also confirms that the large stickies receive larger forces and are easier to be dispers-
ed than the small ones.

The last term on the right hand side of Eq. (14) formulates that the dispersion forces are also influ-
enced by the following two factors. The first is the number of the particles contacted in unit area. The
second is the friction coefficient between the grinding teeth and the particles of fiber and stickies. Notice
that, large force due to these two factors is prone to lead to beating and change in fiber morphology. To
reduce the influence of this term, a strategy is to increase the number of fiber particles in unit area of a

grinding tooth by raising the concentration of the pulp. Consequently, the effects of beating can be de-
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4 Conclusions

(1) In the process of heat dispersion, the forces that fiber and stickies are subjected are mainly
brought by the solid-liquid two-phase resistances and the acceleration force produced by the flowing solid
phase. What's more, two-phase velocity difference and the time when the velocity difference is promo-
ted are the key factors to influence the dispersion forces.

(2) The teeth increase will help to raise the two-phase velocity difference. Thus, the larger resist-
ance in phase interface is obtained and the effect of heat dispersion is enhanced.

(3) The dispersion forces are also influenced by the friction coefficient between the grinding teeth
and solid-phase particles and the pressure between the pulp and the grinding teeth. However, the force
component due to the two factors should be controlled within a certain range to decrease effects of beat-
ing.

(4) The raise in the concentration of the pulp helps to reduce the direct forces applied on fibers by

the grinding teeth, which will decrease the change in fiber morphology.
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Z-FACTOR CALCULATION METHOD AND APPLICATION OF
THE GAS WELL RICHLY CONTAINING CO,
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Abstract: The gas well richly containing CO, was proposed as research object, certificate the
deviation factor (Z) combined with pressure, temperature models based on mass, momen-
tum and energy conservation principle and heat transfer theory. To calculate Z factor of rich
contain CO;, combined with experiment data, comparatively analysis correlation documents
published, we obtained that when CO, contain is less than 40% , it is correct to use RK e-
quation. There aren’t adaptive state equations for greater than 40% contain CO,. Through
experiments Z-factor value were obtained, multivariate cubic spline interpolation was drew
support to calculate Z factor value at various temperature and various pressure. We adopted
iteration algorithm, compared with the experimental data and analyzed various temperature
and pressure, Z factor distribution versus depth for separately different diameters, different
CO, content, and different production. CO, content and production have important impact
for the well bore pressure, temperature and deviation factor distribution in the wellbore.
The result showed that the diameter have relatively litter impact to pressure, temperature
and the deviation factor. There were saturated vapor phase, unsaturated vapor phase, gas
phase in the flow gas well bore.

Key words: CO,-rich gas well; Z-factor; pressure; iteration algorithm
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0 Introduction

3] as the main body or pure CO, gas well, the {luid pressure, temper-

With regard to hydrocarbons
ature distribution of the mathematical models and methods have been set up to calculate, and relative
phase parameters such as deviate factor, density, volume fraction were proposed to calculate. But for de-
viate factor, in 1974, Beggs and Brill generalize empirical formula fitting standing, katz charts, method
mentioned " above merely is limited to less than 5% volume content of nonhydrocarbon, and more
than 50% volume content of CH,, if not.,it make major error. Then Wichert and Aziz introduced con-

10l firstly adjust pseudo-critical tempera-

centration function of CO, and H,S adjust empirical formula
ture with correction e, afterward calibrate pseudo-critical pressure, then using corrected pseudo-critical
pressure and temperature to calculate relative pressure and temperature, lastly calculate deviate factor.
Many state equations were developed later, but they are fit for the case that CO, content isn't high. At

the same time the CO,-rich natural gas reservoir was discovered in the deep zone, component analysis of
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the natural gas from some prospecting well showed that the hydrocarbon gases content is 80% ~20% ,
while CO, content is larger changes (20%~80%), so the development of the gas reservoir provide gas
source for CO, flooding, but the temperature and pressure distribution for CO,-rich natural gas wells re-
search greatly little.

Because of CO; gas and hydrocarbon gases different in nature, this paper measured high-pressure
phase parameters of CO,-rich natural gas and obtained deviation factor (Z) with the relationship be-
tween pressure and temperature, computation demonstrate when CO, content is less than 40%, RK e-
quation was adopt for calculation while more than 40% of CO, content was adopted cubic spline interpo-
lation based on experimental data to calculate deviate factor. Correction deviate factor combined with
pressure, temperature models based on mass, momentum and energy conservation principle and heat

transfer theory was introduced to calculate phase parameters in CO,-rich natural gas well.

1 CO,-rich Gas Deviation Factor (Z) Determination

In order to obtain direct and accurate calculation of the deviation factor, laboratory experiment is
conducted. Firstly different samples of various CO, content were prepared, the second measured gas

samples to determine parameters such as molecular weight, critical temperature, critical pressure, etc.

The relevant parameters were measured such as bias fac-

tor, bulk volume fraction, compressibility coefficient with A-

merican-type Ruska 2 730 PVT investigate, by swelling test.

z-factor

Fig. 1 gave gas deviation factor for the different CO, con-

tent changes with the pressure at the temperature 80 C,

0 10 20 30 40 —8-92%
Pressure/MPa —+—97% | showed that: (1)the higher is CO, content, the more deviation
Fig. 1 Z factor measure data for is the Z factor from the ideal gas (ideal gas Z = 1). (2)under

pressure and CO, content high pressure, the CO,-rich natural gas deviation factor in-
creased linearly with increasing pressure. In order to facilitate
the following calculate applications, with polynomial fitting the relationship of gas deviation factor with
the different temperature and CO, content natural and pressure was matched, indicating that the use of 6

times polynomial fitting can be higher accuracy (R, 0.99).

2 The Deviation Factor Calculation in CO,-rich Gas Well

To calculate Z factor of rich contain CO;, combined with experiment data, comparatively analysis

correlation documents published, we obtained that when CO, contain is less than 40%, it is correct to

use RK equation™ ',

z-factor

Fig.2 Z-factor vs. pressure and temperature Fig.3 Z-factor vs. pressure and temperature after interpolation
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There aren't adaptive state equations for greater than 40% contain CO,. Through experiments that
CO, contain is 50% ,70%,90% ,98% ,temperature is 80 °C,120 ‘C ,140 °C,pressure is 45 MPa,42 MPa,
35 MPa,30 MPa,20 MPa,10 MPa,5 MPa, Z-factor value were obtained, but Z-factor value was too litter
to satisfy calculation at various temperature and various pressure,so multivariate cubic spline interpola-
tion was drew support to calculate Z factor value at various temperature and various pressure . Fig. 2
shows at test condition of CO, contain 90% , Z factor data change with temperature and pressure . We

appromately knowledge change law, but when we calculate z-factor -

parameters along wellbore, the pressure and temperature is various

value at some amplitude, that is to say, we didn't know the certain

value to calculate. Fig. 3 shows that using cubic spline interpolation,

Z factor change with temperature and pressure was obtain, and Z

factor certain value was calculated by numerical technique.

3 Verification

. . .. Fig.4 Comparison of calculation
By comparing the test and calculation of the deviation factor, g P

. . . . and measurement
the maximum error is about 4% , which demonstrates applicability of
the model (As shown in Fig. 4). The following calculation of examples illustrate that the corresponding

parameters changes versus depth in CO,-rich natural gas well.

Pressure/MPa
2021 222324 2526272829 303132333435 0.8 1
0 or—
500 500
1000 |- gy 1000 [ R
g 1500 o NGl g 1500
£ 2000 = 2000
s .
L 2500 || —— diameter=62cm | - S 2500 Koo
3000 | —=— diameter=76em | . gy .. 3000 [-| —— diameter=62cm |-y}
diameter = 88.6cm ; 3 i —m— diameter=76cm 1
3500 | = BRI . T 8500 | | - diameter=88.6em| §
4000 - - LN 4000 ‘ j
Fig.5 Chart of pressure vs. the Fig. 6 Chart of deviation factor (Z) vs,
depth (different diameters) depth (different diameter)

4 Example Calculation

CO, content of 25% , relative density 0. 826, gas production 21. 25 X 10* m®/d . pseudo-critical
pressure 5. 26 MPa,the pseudo-critical temperature 217. 56 K, wellhead temperature 282. 8 K, pipeline
roughness 0. 000 015 24 m, pipeline diameter 76 mm, depth 3 780 m in a natural gas well were known.
Calculated indifferent diameter, different content, such as CO, under the conditions of stress, the Z fac-

tor, the temperature distribution was as follows.
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temperature/°C 4.1 Influence of diameter on pressure and deviation factor
45 65 85 105 125

508 Diameter separately is D = 76 mm,62 mm, 88. 6 mm, while

1000 e other parameters was the same ibid. Seen from Fig. 5: (1) the
g 1500 smaller was the diameter, the greater was the pressure difference,
< 2000
B 2500 PER—; the smaller was the value of well-head pressure. From Tab. 1 we
8 ——dipmeter=63em . o

3000 e S L can see that for the smaller diameter the friction factor was the

iggg greater, and that was the same for CO,-rich gas, that was to say,

Fig.7 Chart of Temperature vs.
depth (different diameter)

for the smaller diameter, the friction coefficient was greater, the

pressure drop was greater, thus the wellhead pressure was smal-

ler. The pressure, the Z factor are increased with depth.
Pressure/MPa z-factor
15 45 03 05 0.7 0.9 1.1
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Fig. 8 Pressure vs. depth at various CO, content

Fig. 6 shows that changes in diameter make
pressure and temperature changes vs. depth, while
pressure and temperature alternation makes devia-
tion factor (Z) change. Near the wellhead, the Z
factor in the smaller diameter has the greater chan-
ges. No matter what the value of diameter, pres-
sure and temperature was increasing as the depth ,
thereby deviation factor (Z) in the overall trend
was increasing with depth.

Fig. 7 shows that temperature-depth diagram
of different diameter: when the diameter reduced,

the flow rate increased, and reduces heat transfer

to the formation, so the temperature of well-head

Fig.9 Z factor vs. depth at various CO, content

Tab.1 List of natural gas friction factor
Diameter/in Diameter/cm  Friction factor ()
1 .
1 - 4.03 0.016 6
2 5.03 0.016 1
1
2 — 6.2 0.015 1
2
3 7.6 0.014 5
4 10.03 0.001 39
5 12.7 0.013 0
6 15.2 0.012 4

increased, but the temperature was not linear relationship with diameter.

Influence of CO, content

temperature/°C 4.9
35 85 135
0 H
500
1000
g 1500
£ 2000
8 2500
—o— CO, content 25% |.... L
3000 —-— COi content 50% ”xx
3500 CO, content 90% . "56
4000 : =

Fig. 10 Temperature vs. depth

at various CO; content

Under different CO, content, pressure, Z factor and tempera-
ture (P, Z, T) changes with depth as shown Fig. 8 ~Fig. 10. As
can be seen from the figures: (1) CQO; content has important im-
pact on the distribution of the pressure, the Z factor and the tem-
perature. (2)when depth isn't deep, the increase of CO, content
make deviation factor a litter changes, as was identical with the
experimental data. As the depth increases, temperature increases,
As

CO, content was rather greater, the degree of change of deviation

the Z factor make big differences with increasing pressure.
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factor was rather larger. (3)we analysis comparatively the charts of the pressure, temperature, bias fac-
tor, and can see when at the same depth the pressure with the increase of CO, content become small,
while the temperature tends to reservoir temperature with depth increase, and at the well head have a

obvious different.

z-factor Pressure/MPa
0.5 0.7 18 23 28 33 38 43
0 o X ! I
500 500 f--eeee? .| —m—Production |
X 10Mm?/d
1000 1000 ‘ - —O—Produgtion-
20Mm®°/d
g 1500 g 1500 Production |
= 2000 |l —e—Production = 2000 25Mm’/d_|
B 10Mm®/d a
,_g 2500 |- —-—Produgtion ,_g 2500
______ 20Mm®/d
3000 Production 3000
3500 |- 25Mm’/d 3500
4000 : 4000
Fig. 11 Pressure vs. the depth for Fig. 12 Factor (Z) changes for
different production different production

Fig. 11 shows that the temperature change at different CO, content: at low CO, content the temper-
ature trend linear change and change faster. But at high CO, content changes was relatively slow, and
was not linear. The higher was the content the higher was the temperature of the wellhead, because the

density of the higher content of CO, gas was the greater thereby heat equivalent increase.
4.3 Influence of production on the pressure and Z factor

In accordance with productivity equation P — P%, =1, 965 55Q+1. 309 068Q*, the pressure of the
bottom were calculated with difference production, and then the pressure of the bottom was initial con-
dition, calculating the pressure from bottom to wellhead. Fig. 11~Fig. 13 show that for the higher out-
put, bottom-hole pressure was lower, and thereby wellhead pressure was lower. Along the well from

top to bottom, with depth increase the pressure and Z factor temperature/’C
30 80 130

increase. For lower depth the difference of temperature was larger, 0

and for the higher production, the wellhead temperature was rela-

tively higher, that was because although the difference of pressure

.| —&—Production
10Mm®/d
2500 }-{ —=— Production

ture, and then for the same depth, the pressure and the Z factor has 3000 |- 20Mm®/d \x
Production ‘2

increased with production increase. At deeper depths, the tempera- 3500 |- 25Mm’/d <

was the relatively smaller, the Z factor affected greatly by tempera-

ture tends to the same, so the pressure was the main effect factor of

Z factor, thereby for production increase, the pressure reduces, and Fig. 13 Temperature changes for

the Z factor reduces. different production

Fig. 13 was the chart that temperature changes vs. the depth for different production. As you can
see increased production, wellhead temperature increases, which was because the equivalent heat flow
increase. But the well-head temperature does not increase in direct proportion with the increase produc-

tion, so for low yield, the temperature increase significantly.

5 Conclusions

In this paper, CO,-rich natural gas Z factor was measured by the experiments, and set up a calcula-
tion of CO,-rich natural gas pressure distribution in the wellbore for reference with natural gas wells cal-
culation of the pressure. To calculate Z factor of rich contain CO,, combined with experiment data,

comparatively analysis correlation documents published, we obtained that when CO, contain is less than
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40% , it is correct to use RK equation. There aren’t adaptive state equations for greater than 40% con-
tain CO,. Through experiments Z-factor value were obtained, multivariate cubic spline interpolation
was drew support to calculate Z factor value at various temperature and various pressure.

The study shows that: CO, gas-rich distributions of wellbore pressure and conventional natural gas
wells have similar laws. The calculated model existing methods with a reasonable revision CO, deviation
factor was suitable for the calculation of CO,-rich gas.

CO; content and production have important impact for the wellbore pressure, temperature and devi-
ation factor distribution in the wellbore, while the diameter have relatively litter impact to those param-
eters. CO;-rich gas and hydrocarbon gas have the same flow characteristics; apply the same methods of

theoretical analyzes. For flow conditions CO,-rich phase was supercritical gas in the wellbore.
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EFFECTIVE DESIGN OF CO, FLOODING FOR EOR &
SEQUESTRATION IN TIGHT RESERVOIRS
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Abstract: With lower viscosity and higher injectivity, CO, flooding has some advantages in
tight reservoirs than depletion and water flooding, which can co-optimization the enhanced
oil recovery and sequestration. The performance of CO, flooding design is determined by dif-
ferent geological as well as engineering aspects. Considering the tight nature and relative
permeability hysteresis in tight reservoirs, the CO, flooding design in more very complicated
with more challenges. The reservoir simulations were often performed in one factor at one
time experimental design, in which the interactions between different parameters or factors
are not taken into account. In this paper CO, flooding optimization was simulated with com-
positional simulator “GEM?” with experimental design to enhance the simulation efficiency
and maximize the information gained from each uncertainty analysis. The key parameters
and their interactions during CO; flooding in tight reservoirs for EOR and sequestration were
determined. This paper shows that continuous CO; injection using directional injectors cou-
pled producers’ Well Control method is the best scheme during CO, flooding in tight reser-
voirs, which can give higher oil recovery and the most CO, sequestration.

Key words: tight reservoir; CO; EOR; sequestration; experimental design
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0 Introduction

In China, the percent of low permeability reservoirs among the new exploration are getting larger

]

and lager'’!. The recoveries from depletion, water flooding and normal EOR methods are greatly limited

in these reservoirs; however, some gases like CO; or hydrocarbon gases, whose viscosities are much

lower than water, would have a higher injectivity. Therefore, the viability of flooding the reservoir with

[4]

231 For CO, emission, China is located at the 2nd place in the world now'" .

a gas will be much better
As a coupled method for enhanced oil recovery and greenhouse gas sequestration, CO, injection in tight
reservoir is being paid more and more attention™-.

In this paper compositional reservoir simulations were performed to investigate different geological
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as well as engineering aspects of the reservoirs to find out key factors that help to reach the maximum oil
recovery and maximum CQO, sequestration. A large number of simulations were needed to quantify the
impact of all these factors and their corresponding uncertainties taking into account various combinations
of the factors. The design of experiment method was utilized to maximize the information gained from

each uncertainty analysist® ™,

The two objective functions were cumulative oil recovery and amount of
CO, sequestered. This paper demonstrates that continuous CQO, injection using directional injectors cou-
pled production under Well Control method is the best strategy during CO, flooding in tight reservoirs,

which can give higher oil recovery and the most CO, sequestration.

1 Uncertainties and Different Parameters During CO, Flooding in Tight Reservoirs

Tab.1 Experimental design parameters for CO, In this paper the effects of 3 reservoir geo-
flooding in tight reservoirs logical parameters including vertical permeabili-
Factors High level Low level ty and horizontal permeability ratio (K,/K,),
A K./K, 0.5 0.1 formation dip angle, gas relative permeability
B Dip 10 o hysteresis and 2 engineering factors including
¢ Kr-Hysteresis Y N injection and production schemes, injector well

D Well-Type Directional Vertical
E Schemes oW WAG types were investigated with compositional res-
Response 1 Oil Recovery o ervoir simulation'™. Two-level fractional exper-
Response 2 CO,-Sequestration 1 imental design were used to as statistical tool to

planning different typical CO, flooding design
so that the data obtained can be analyzed to yield valid and objective conclusions. Parameters and their
levels are given in Tab. 1, and their combination for each run planned by experimental design was given
in Tab. 2. The analysis of injection and production schemes, the injector Well Types and the relative
permeability hysteresis are given below.

Tab.2 Combination of different factors for each run and their responses

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Response 1 Response 2
Run A:A B:B C:C D:D E:E Oil Recovery CO, Storage
(K,/K,) (Dip) (K,-H,) (W-Type) (Schemes) /% /e
1 0.1 5 N Vertical CwW 48. 38 818 638 36
2 0.5 5 N Vertical WAG 52.59 416 273 85
3 0.1 10 N Vertical WAG 53. 888 502 916 15
4 0.5 10 N Vertical CW 42.9 706 515 57
5 0.1 5 Y Vertical WAG 52.402 465 457 07
6 0.5 5 Y Vertical CW 44, 288 729 948 91
7 0.1 10 Y Vertical CW 48. 859 822 397 57
8 0.5 10 Y Vertical WAG 46.712 379 233 01
9 0.1 N Directional WAG 64.041 5 760 405 92
10 0.5 5 N Directional CW 48.412 6 775 498 48
11 0.1 10 N Directional CwW 49. 356 804 252 58
12 0.5 10 N Directional WAG 48.496 3 789 298 05
13 0.1 5 Y Directional CW 62.204 5 698 908 18
14 0.5 5 Y Directional WAG 60.477 7 576 611 16
15 0.1 10 Y Directional WAG 64,245 6 786 219 00
16 0.5 10 Y Directional CW 50.045 9 810 867 99

1.1 Injection and production schemes during CO, flooding

Injection and production schemes place a very important role during CO; flooding for enhanced oil
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recovery and sequestration. These strategies include employing different injection and production
schemes, applying various Well Control techniques, as well as different mobility control technologies
such as water alternative gas injection (WAG) and producer Well Control according to the production
gas oil ratio and average reservoir pressure method (CW) to delay early CO, breakthrough at production
wells due to heterogeneity and its high mobility. In this paper the WAG scheme and producer Well Con-
trol (CW) method were tested during the optimization process.

1.1.1 Water alternative gas injection and continuous production (WAG)

This strategy is one conventional oil recovery method, which integrates the respective characteristic
of gas drive and water drive, it can effectively control mobility ratio and stabilize displacement front to
raise macroscopic sweep efficiency, and has been put in extensive use in oilfield production practice™.
However due to the tight nature of low permeability reservoirs, water injection is limited because of
higher injection pressure and poor injectivity. Otherwise the water injected will occupy much of the pore
volume and reduce the CO, sequestration potential.

1.1.2 Gas injection with active production and injection well constraints (CI+CW)

This scheme was introduced by A. R. Kovscek in 2005, it aims to maximize the mass of CO, injec-
ted while not reducing oil recovery. The Well Control parameters are the producing gas-oil ratio (GOR)
and the average reservoir pressure, where the producing GOR is the volumetric flow rate of gas pro-
duced upon the oil production rate. Producer GOR refers to the GOR threshold that causes a well to be
shut in. The pressure columns are the reservoir pressure where production wells are opened to avoid o-
ver pressurizing and thereby damaging the reservoir. Every time a production well is opened, the
threshold GOR for hutting in a well is increased by the increment indicated"™. The Well Control strate-
gy provides a benefit by reducing injector to producer cycling of the injected gas and thereby improves
the contact of the solvent with the reservoir {luid. In the practical using of this method, average reser-

voir pressure can be replaced by average static bottom hole pressure of the shut-in producers.

1.2 In_] cctor Well Types Di\rectional Vertical Horizontal
Because the tight nature of low permeability reservoirs, the injec- \\_\H

tivity is limited, which leads to the poor oil recovery from water or \—-—‘\

gas injection. In this paper several injector Well Types were test to —

enhance the CO, injectivity and sweeping efficiency. Based on the ——

multi-layer tight reservoirs studied in this paper, the vertical injectors Fig. 1 Different injector Well
can perforate several layers and can make adjustments easily according  Types during CO, flooding

to the production performance; but because of the limited perforation in tight reservoirs
thickness, their injectivity is very poor; for the horizontal injectors,

which has more well drainage area, they can obtain higher injectivity and better sweeping efficiency in
thick formation reservoirs, but they are not suitable in multi-layered tight reservoirs because only one or
two layers are perforated and driven by injectants. In our study the high deviated injector is compared
with vertical ones with compositional simulator “GEM”, which has the combination advantages of verti-
cal injectors and horizontal ones. The simulation results show that this kind of injectors can adjust the
water injection between several layers with more well drainage area and higher injectivity™™.

1.3 Gas relative permeability hysteresis
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. 0; Fig. 2 shows cyclic changes between imbibition and
E 843 drainage gas relative permeability curves. The WAG process
(]
Q \ K, . . L. ..
g E 06 \\ £ // is an example of this phenomenon. Therefore, it is critical to
0B 05
8% N . . . . .
v £ 04 \\\ include a valid hysteresis model in order to obtain accurate
B 0.3 N 2 . . . . . . .
< 02 e, AN Ky(Prainge)l  oqyilts in the WAG simulations. In the simulations in which
I~ o1 K, (mbipitiop) v >« v,

’ L [“shaae hysteresis is not modeled and accounted for, only drainage

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0809 1
Water saturation, fraction gas relative permeability data are being used during the

Fig. 2 Cyclic behavior of the gas relative drainage and imbibition processes. This can cause the effect
permeability with hysteresis-included in the of trapped gas on the oil recovery to remain unaccounted for.
model during a WAG process Moreover, residual gas saturation predictions, which are the
most important factors in the CO, sequestration studies, can

only be performed by employing a hysteresis model in the simulation.

Trapped gas saturation influences water injectivity and is the primary determinant of the amount of
miscible injected fluid retained in the reservoir, and therefore unavailable for oil displacement. In our
study, hysteresis in gas relative permeability curves was modeled using a modified Land’s equation. In
this method, gas relative permeability during the drainage process is calculated using user-defined rela-

tive permeability models. During imbibition, gas relative permeability is calculated using shifted gas sat-

uration.
hift _ C
1+ Cu) (Sg (shifted) Sm,)
R = T 1
b 14+C S, (shifted) — S, ) S TG
“ 1—-S,
Sg(shifted) :Sgr + (Sg _ S;;rh ) (Sglz — S#r) (2)

Sgh - Sgr‘h

Where S, is the gas saturation, S, is the residual gas saturation. And S, is the value of S, where
the shift to imbibition occurs. By definition, the value of S,, is the value of the gas saturation in a given
grid block corresponding to the highest capillary pressure in that grid block during the simulation. The
residual gas saturation (S, ) is the value of S,, corresponding to S, calculated using the modified Land’

s equation given below:

e e e et o
gr gr g gr grh @ gh ar
Tab.3 Reservoir parameters Where Si* is the user input value for the maximum residual gas
Grid dimention 20 % 5% 7 saturation, and S;*™ is maximum gas saturation, which was e-
Grid DX.DY.DZ/ft 60%60%10 qual to 1 in this study.
Average K/md 1.16
Average ¢ /fraction 0.12 2 Reservoir Model Description
Reservoir pressure/Psi 3 480
. To achieve this goal, the compositional reservoir sim-
Pb/Psi 155. 585
Gas Oil Rate(sef/sth) 211, 4 ulations, with “GEM”, a fully compositional, three dimension-
APT 36.5 al finite difference based reservoir simulator,were performed to
Viscosity RC/mPa + s 1. 87 simulate the CO, flooding. The parameters of the reservoir
Oil in place/bbl 75 543. 4

model were produced using results from CMG's Model Builder.

RC * means at reservoir condition . - . ..
The reservoir was a heterogeneous, 3-D, Cartesian reservoir in-
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itially containing oil and water with S,; =0.4 and S, =0. 6. The reservoir parameters and oil properties
are given in Tab. 3. Two wells were used in this reservoir, firstly, they both produced for 1 year, after
that well B was converted into water injector(Fig. 3). After 3 years of water flooding, the CO; flooding

plans in Tab. 2 were simulated.

3 Optimization of CO, Flooding in Tight Reservoirs with Reservoir

B md
1.30
Simulation and Experimental Design A 1.17
1.05
. . . . . . . 0.92
Reservoir studies require integration of geological properties of 0.79
. 17 . . . 0.67
the reservoir, drilling and production strategies, and economic pa- 0.54
. L. . . 0.41
rameters. In our study, to realize the co-optimization the oil recov- 0.29

ery and CO, storage, we need to understand the CO, process in 833
tight reservoir clearly. Compositional reservoir simulations were Fig.3 Reservoir architecture: dis-
performed to investigate different reservoir geological as well as en- tribution of horizontal permeability
gineering aspects to find out key factors that help to get the maxi- (md)

mum oil recovery and maximum CO, sequestration. A large num-

ber of simulations were needed to quantify the impact of all these factors and their corresponding uncer-
tainties taking into account various combinations of the factors. Based on time and simulation expenses
limitations, it was almost impossible to achieve a fully inclusive understanding of the process unless sim-
ulation runs are chosen and analyzed efficiently. Design of experiment is one of the methods to maximize
the information gained from each simulation and to investigate the significance of the different parame-
ters and there interactions. In this paper, two-level factorial designs were used to screen many factors to

discover the vital few and how they interact. The parameters and factors for each run and their responses

were given in Tab. 2.

Fig. 4 shows the results of statistical anal-
299 2 99
ysis on the simulation results. It shows the I:g . % .
< - < u]
. 95 | 95
effects of all 5 factors on both oil recovery and 8 S
B 90| |aC &, 90
CO, storage objective functions using two-level § 80} [2DE ?: 80
. . 70 70
factorial design method. The effect on the X g g
= 50 f £ 50
axis represents the change in the average re- =5 30| = 30
. . T 10f T 10
sponse when a factor varies from its low to 0 0
high value within the range of uncertainty. 0.00 2.57 5.13 7.7010.27 0.00 56.15 112.3 168.45 224.59
Effect Effect

The effect is negative when the increase in the . . . .

_ ) ) Fig. 4 Evaluating effect of different factors on oil
factor from the low side to the high side de- . . .

~ recovery and CO, storage with two level factorial design

creases the response value, and the effect is
positive when the increase in the factor from the low side to the high side increases the response val-
ue 1) High-influential factors (first-order effects) on the recovery and storage objective functions are
shown in Fig. 4. Based on the parameters and the reservoir conditions studied, the order from most to
least influential factors on the recovery objective are injection and production schemes, injector Well
Types and their combination; in the case of CO, storage the order from most to least influential factors
are injection and production schemes, injector Well Types and the combination of injection and produc-

tion schemes with relative permeability hysteresis.
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Interaction Interaction From Fig. 5 and Fig. 6 we can see the
65.4341 | E:E 65.4341 | E:E ) ) ,
/ interaction of different factors on recovery
\ -~ .
62.0448 | 62.0448 ,% and (J()g Storage. For the Oll recovery:
= E1 WAG = E1 WAG . .
~ ~ (1) WAG method can help to obtain
= 58.6555| LE2CW ~ 58.6555| LE2CW P
o o 10% more oil recovery than those under
55.2662 55.2662 Well Control method in most cases.
51.8769 | Az===zzzzzmmoomoommeen 2 51.8769 |- (2) The directional injector can in-
N Y Vertical Directionalcrease injectivity and better sweep effi-
c:C D:D . . . .
. . . . ciency, which can give 5% more oil recov-
Fig. 5 Interaction of different factors on oil recovery .
ery than Well Control method.
Interaction Interaction (3) The hysteresis of relative per-
967.013 |- DD 978.493 | EE . . .
meability has an important impact on
= D1 Vertical . . .
o 871.6 - DDl g 880.21 |- oil recovery under WAG flooding,
< (]
5 5 which leads to 5% higher oil recover
& 776.187 & 781.927 P % hig Y
o S _/- with hysteresis than that without it.
O 9]
774 . - . . ..
680 683.644 = E1WAG But its effect is negligible under Well
A E1CW
585.362 |- 585.362 |- Control schemes.
1 1 1 1
N Y N Y For the CO, storage:
cC cC

(1) Producer under Well Control
Fig. 6 Interaction of different factors on CQO, storage
method can help to store 60% more
CO, than that under WAG flooding.
(2)The directional injector can increase CO, storage by 10% than vertical injector.
(3) The hysteresis of relative permeability has an important impact on CO, storage under WAG
flooding, which leads to 20% more CO, storage with hysteresis than that without. However, its effect

is negligible in Well Control schemes.

4 Conclusions

(1)By using experimental design and response surface method, it is possible to optimize a coupled
EOR and CO, sequestration project in tight reservoirs with acceptable accuracy. In this study, five un-
certain parameters were optimized by using two level fractional factorial experimental designs with De-
sign Expert. Sixteen simulation runs were needed to find their effects and interaction on oil recovery and
the amount of CO, stored. Results of the simulations show that both flooding schemes and injector Well
Types place most important role in CO, flooding for EOR and CO, storage; also the hysteresis of rela-
tive permeability was an important parameter in CO, storage.

(2)In the multi-layered tight reservoir, continuously CO; injection with directional injector combi-

nated with production under Well Control can realize the co-optimization of EOR and CO, sequestration.
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ELECTROPORATION CONDITIONS OF HIGH TRANSFORMATION
EFFICIENCY OF E.COLI DH12S

CHEN Li, QI Xiang-jun
(School of Life Science &. Engineering,Shaanxi University of Science & Technology,Xi'an 710021 ,China)

Abstract: This paper explored the optimal protocol of transformation of plasmid DNA into
Escherichia coli (E. coli) DH12S mediated by electroporation and improved its transforma-
tion efficiency, and transferred plasmid pUC19 into E. coli DH12S strain by electroporation
using different electrotransformation conditions and observed transformation efficiency. The
transformation efficiency was affected by ionic strength of electroshock buffer, growth phase
of germ, storage duration of competent cells and concentration of plasmid DNA. The opti-
mal transformation parameters for highest transformation efficiency were voltage 2.5 kV, e-
lectric resistance 200 Q, capacitance 25 pF, pulse time 4. 3 ms and electrotransformation
buffer with low ionic strength. Optimized electrotransformation conditions can improve
transformation efficiency.

Key words: electroporation transformation; plasmid pUC19; E. coli DH12S
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0 Introduction

There are two methods to transform E. coli cells with plasmid DNA, chemical transformation and

[ For chemical transformation, cells are grown to mid-log phase, harvested and treated

electroporation
with divalent cations such as CaCl,. Cells treated in such a way are said to be competent. To chemically
transform cells, competent cells are mixed with the DNA, on ice, followed by a briefl heat shock. For
electroporation, cells are also grown to mid-log phase but are then washed extensively with water to e-

(2. Electroporation is a significant increase in the electrical conductivity and permeabili-

liminate all salts
ty of the cell plasma membrane caused by an externally applied electrical field. It is usually used in mo-
lecular biology as a way of introducing some substance into a cell. This procedure is also highly efficient

L[3]

for the introduction of foreign genes in tissue culture cells, especially mammalian cells"*’. This paper is

aim to study the high transformation efficiency of E. coli by electroporation and optimize the condition.
1 Material and Method

1.1 Material

E.coli DH12S(TAKALA Co. ,Ltd); pUC19 plasmid (TAKALA Co. ,Ltd) ; LB medium SOC me-
dium;100% ethanol; 0. 5X TE (10 mmol/L Tris, pH 8.3); WB (10% redistilled glycerol, 90% dis-

tilled water, v/v); transformation plates contains Ampicillin antibiotics.

* e B .2009-12-14
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Pulse Controller Plus (BIO-RAD); Gene Pulser [ (BIO-RAD).
1.2 Method

1.2.1 Preparation of E. coli DH12S cells for electroporationt**

Use a fresh colony of E. coli DH12S to inoculate 5 mL of LB medium overnight at 37 °C. Dilute
2.5 mL of cells into 250 mL of LB in a 1 L flask. Test OD600 each one hour. Harvest cells by centrifu-
gation at 8 000 r/min in a GSA rotor for 10 min in sterile centrifuge bottles. Wash the cell pellet on 250
mL of ice-cold WB. Repeat these two steps twice. Aliquots are dispensed in to 0. 5 mL-eppendorf tubes
and store at —80 °C.
1.2.2 Electroporation

Thaw an aliquot 20 xL. of cells and add 1 x#L. of DNA pUC19 plasmid. Add a micro pipette 20 pl. of
the cell-DNA mixture in a Micro-Electroporation Chamber on ice for 5 min. After electroporation add
1 mL SOC medium immediately and remove the entire cell suspension to eppendorf tube, shake for 30~
60 min to allow expression of the antibiotic gene. Spread the cells on transformation plates contains Am-

picillin antibiotics 37 °C overnight. Measure the result by conversion rate.
2 Results

2.1 Determine QD600

Competent cells on different growth periods affect the conversion rate significantly. Incubate E. coli
DH12S in 5 mL LB medium at 37 “C. Prepare competent cells and test OD600 at 1 h, 2 h, 2.5 h, 3 h,
3.5 h, 4 hand 5 h. Mix 20 xL. competent cell and 1 4. DNA pUC19 plasmid to do electroporation at
voltage 2.5 kV, electric resistance 200 Q, capacitance 25 pF, pulse time 4. 3 ms. Results are shown in
Fig. 1.

l\g 40 l\g 4.0 M TEBuffer

‘)‘(' 35 ‘)‘(‘ 3.5 M Ultrapure water

~ 3.0 ~

i U

<25} e

- -

Sa20l c

215} )

17 7]

5 1.0} g

g 050 g

3 0.0 . ! . | 3

0 0.2 0.4 0.6 0.8 1 1.0 1.5 2.0 2.5
ODyo Voltage/kV
Fig. 1 Optimize CD600 Fig.2 Effect of buffer on conversion rate

Seen from Fig. 1, when OD600 is below 0. 4, the conversion rate is increasing with growing
0D600. After OD600 higher than 0. 6, the conversion rate reduce with the increased OD600. When
OD600 between 0.4 and 0. 6, the cells are at the most activity period, it is suitable to prepare competent
cells. The optimum OD600 is 0. 4~0. 6.

2.2 Effect of buffer on conversion rate

Use ultra-pure water and TE buffer respectively dissolute plasmid DNA to do electroporation at dif-
ferent voltage 1.0, 1.5, 2.0, 2.5 kV. The results are shown in Fig. 2.

Seen from Fig. 2, whatever the voltage is, the conversion rate of ultra-pure water group is manifest-
ly higher than TE buffer group. When voltage is 2. 5 kV, the maximum conversion rate is 3. 68 X 107
CFU/pg and 1. 89 X107 CFU/pg.

2.3 Effect of competent cell storage time on conversion rate'”

Take the same competent cells conserved for different time to do electroporation at voltage 2. 5 kV,
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electric resistance 200 Q, capacitance 25 pF, pulse time 4. 3 ms. Results are shown in Fig. 3.
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Fig. 3  Effect of competent cell storage time on Fig. 4 Effect of DNA density on conversion rate

conversion rate

According to Fig. 3,the fresher the cell is, the higher conversion rate is.
2.4 Effect of DNA density on conversion rate

Plasmid DNA density are diluted by 1-fold, 2-fold, 3-fold, 4-fold. Add 1 xl. DNA solution mix
with 20 L. competent cell do electroporation at voltage 2. 5 kV, electric resistance 200 Q, capacitance 25
#F, pulse time 4. 3 ms. Results are shown in Fig. 4.

According to Fig. 4,the higher DNA density is, the higher conversion rate is.
3 Conclusions

Electroporation is effective with nearly all cell and species types. A large majority of cells take in
the target DNA or molecule. The amount of DNA required is smaller than for other methods. Generally
we used plasmid DNA with high density. From this paper, it could be seen the higher the DNA density
is, the better result is.

The success of the elecroporation depends greatly on cell density. It should be less than 10° cells/
mL (log phase of growth———the most healthy activity bacteria). On this research, the optimum OD600
is 0.4~0. 6. The purity of the plasmid solution, especially its salt content directly impacted the electro-
poration result. Solutions with high salt concentrations might cause an electrical discharge (known as
arcing) , which often reduces the viability of the bacteria. On this research, we test salt content affection
respectively on TE buffer and ultra-pure water. It is obvious that ultra-pure water achieve success.

However, if the pulses are of the wrong length or intensity, some pores may become too large or
fail to close after membrane discharge causing cell damage or rupture. The transport of material into and
out of the cell during the time of electropermeability is relatively nonspecific. This may result in an ion
imbalance that could later lead to improper cell function and cell death.

In conclusion, the optimal transformation parameters for highest transformation efficiency of E. coli
DHI12S is voltage 2. 5 kV, electric resistance 200 Q, capacitance 25 pF, pulse time 4. 3 ms on OD600

0.4~0. 6 and electrotransformation buffer with low ionic strength.
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STUDY ON MECHANISM OF QUARTZ SAND PARTICLE SIZE TO
AFFECT B.0O; VOLATILIZATION IN THE MATRIX
GLASS OF HIGH SILICA GLASS FIBER

LIU Xin-nian, TIAN Peng, GUO Hong-wei, HE Zhen, ZHANG Hong-lin,
CHENG Fei, GUO Xiao-chen

(School of Materials Science &. Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: Si0,-B, 0;-Na, O system is always the matrix glass system of melting high silica
glass fiber at high temperature, the glasses in the melting process have serious B, O volatili-
zation phenomenon. Quartz sand, boric acid, sodium carbonate are used as raw material to
melt glass silica glass at high temperature and then the influence of quartz sand to B, O; vol-
atilization in high silica glass is analyzed, the results indicate that the smaller quartz sand
grain size is, the smaller B, O; volatilization in smelting process at high temperature is and
quartz sand grain size of 300~360 mesh can effectively reduce B, O volatilization quantity up
to 4 %.

Key words: B, O; volatilization; quarz sand particle size; high silica glass; glass fiber
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STUDY ON GLASS FIBRE/MICROCELLULAR UNSATURATED
POLYSTER RESIN COMPOSITES PREPARATION TECHNOLOGY

ZHAO Xue-ni, LI Rui-hu, LI Ming
(School of Mechanical & Electrical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China)

Abstract: Glass fibre/microcellular unsaturated polyster resin composites preparation tech-
nology were studied in the paper. Porous structure and size of microcellular unsaturated
polyster resin composites were studied by using optical microscopy. The factor of the cell
size and density were analyzed as well. The results indicated that: fiber length is the main
factor, the cell size of the composite materials was 12 #m, the cell density was 1. 44X 10"/
cm® by using the glass fiber/porous unsaturated polyester composite optimum formula.

Key words: unsaturated polyster resin; glass fibre; microcellular plastics; cell density
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STUDY ON THE PREPARATION AND GAS SEPARATION
PERFORMANCE OF HYDROPHOBIC SILICA MEMBRANES

LIU Yu
(College of Energy and Environmental Engineering, Yan'an University, Yan'an 716000,China)

Abstract : Methyl-modified silica membranes were prepared by added methyl-tri-ethoxy-silane
(MTES) by Sol-Gel process. With the adding of MTES/TEQOS, the silica membranes were
characterized by IR and the measurement of contact angle, we found that the contact angle
was 98. 16° of modified membrane, and the unmodified membrane was 32. 76°. The hydro-
phobicity of modified silica membranes could maintain 90 days. The effect of calcinations
temperature on the hydrophobicity of modified silica could keep hydrophobic at temperature
400 °C with the MTES/TEOS molar ratio of 0. 8. Gas separation experiment showed that
when dipping-calcination process was circulated for three times and the system was at a pres-
sure of 0.1 MPa, the gas permeance of N, ,CO,,H, was 0.44X10 "mol e m %« Pa ' + s ',
0.45X10 " mol * m ? «Pa ' «s ' and 1.90X 10 " mol * m ? » Pa ! » s ', respectively.
The H,/N, separation factor was 4. 32 and the H,/CO, separation factor was 4. 22. It
showed that the pore structure was stable and this modified silica membrane hah good prop-
erty of hydrophobicity.

Key words: silica membrane; hydrophobicity; Sol-Gel process; gas separation
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ANALYSIS OF CONDENSATE GAS WELL TEST DATA
BY DECONVOLUTION

ZHENG Shi-yi, NIE Fa-jian, ZHANG Yan-yu
(China University of Petroleum. Shandong Dongying 257061, China)

Abstract: The application of PDG (permanent downhole pressure gauge) makes deconvolu-
tion method becomes the most popular research filed of well test. Utilizing deconvolution
technique can transmit complex variable output production with random noise into idealized
constant output pressure drop data. However because gas condensate reservoir has many
complex features, there exist many difficulties in the application of deconvolution method to
gas condensate reservoir. This paper introduces existing deconvolution method into multi-
flow reservoirs such as gas condensate reservoir. Focus on problems of gas-liquid two phase
flow near the bottom of gas condensate reservoir, traffic-related skin, variable shaft and so
on, we find suitable pseudo-pressure and gas condensate well test application principle
through testing and analyzing of several well test design examples. The conclusion of this
paper has practical significance guidance for the application of deconvolution technique in
condensate gas reservoir industrial.

Key words: condensate gas; welltest; pressure behavior

ALEAN LA LA LA LAt Lal al Lol Lol Lal Lal Lal Lal Lal Lal Lol Yol Fal Lal £alt al at Lal Lol Yal Yal £al £alt Lal Lal Lol Lol Yal £al £al £alt Lal Lal Yol Yol Fal £al £al Lal al Lol ol ¥al

(L35 49 )

RESEARCH ON THE PREPARATION AND PERFORMANCE OF
MICROCAPSULE BY COMPOSITE PHASES EMULSION METHOD

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

Abstract ; This paper mainly studied on the preparation technique of antibacterial and antiviral
microcapsules and then test and analysis the property of the microcapsules. At last we got
the microcapsule which have a more good diameter of nearly half a micron-meter and the ma-
intenance is forty percent in one hundred days, all of this show the advantage of small size.
Key words: microcapsule; composite phases emulsion method; antibacterial; antiviral; fin-

ishing; maintenance; health care
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DEVELOPMENT OF STANDARD SHADE GUIDE WITH

RAPID DETERMINATION OF Cr( V)

DING Shao-lan, LIU Jing, ZHAO Yong-chao
(School of Resource & Environment, Shaanxi University of Science & Technology,Xi'an 710021, China)

Abstract: This paper has been based on the principle of diphenylcarbazide spectrophotomet-
ric, throug using cloth and filter paper tests to make a standard shade guide. to obtain that
the adsorbability of the strong hydrophilia and weak lipophilicity materials is weak on the
purple comoles compound reacted Cr( V[) and DPC, the surface active agent can effectively
change the filter paper adsorbability of this purple comoles compound, and the soluble starch
and the polyvinyl alcohol enhance the colouration stability .

Key words: hexavalent chromium; rapid detection; standard colorimetic plate
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i I 15 % 0% 3.15 3.174 3.165 3.166

24 hoBHE LG 1 ¢ 15(g/mL)) T #4750k S , it



1M ¥ FETE A R 2 - 7R I S RBRE VR X A ) B RE 5 R B TR A5 4 Y 5 ) « 61 -

5 285 L3 3.

M2 3 Al UL TR T A AEK BB A3 5% 3. 166 %0, KT 1E 22 3 50 19 45 21 85l o il 40
ZAF R W AE T2 TRV, 005 78 1 45 0 AR I %) 46 0 B BE RO 61, 61 %0,
2.6 AR B Ak R Ak BT R0 R

AR I B FH R 7 A e oA R R T DEAL , S K TR 250 WL i T IR &5 R iy SRy BR e, et B 56 A5 0
P SR T A 7 It Ak A A JEL A A R A A M R A R O W T S R AT DL RO e 2k AT AR R R R
R 2. T LA AR 50 K AR S B Oy vk 5 R 22w R TR A5 A . BRE LT .

K b R 22 1F 523 50 10 Ak T A5 3 A4 45 14 A B 08 R T I R b 2 0 A7 R 7 b B FE D) Rl 250 W
HEE R E 50 CRYEOL TS 10 min, 468} A BEBE R 1] 1K 85 % ~90 %0 , &l f5 R 48w 5] 3. 31 %.

3 ERIE

St LA S A5 6 T 22 9 R 5 2 S < 2 100 °C BB 1 ¢ 15, VRAN D 24 b LR,
AR DERESR g 61, 619 , B A 3. 166 %5, (7 I3 2 2k 43047 B e T Tl 4% 25 ) P45 3 93 3 1 B 2% 9
ST AEA I B 75 A — 5 AR B R 1 T K L (FL AR 5 4 5 I LE 56 R L FE B 4 1
SRR I T 2 (35 408 23 AT DR 1 P 6 0 e T 90 R 60 2. 226 68 75 T DY 0 e U
TEAD T BE 3 T 3k 85 %~ 90 U6 , I 34 R 58 5 42 88 1) 3. 310 96 . FH 68 7 0 A i 9 Tl B 1306 — 25 45 5 46 0
e 0 ) o P 4 ) B A 7 0 0 7 LA B 5 T 9 R T 75 28 0 £
1 DL 24 ).
&% st

(1] Bt AE R8I SEAE RS o 3 1 26 1 4R T T 2 AR W9 LD . £ AL 4%, 2007, 28(7) :133-137.

[2] PRATT D E . Water soluble antioxidant activity soybeans[]]. Food Science,1972,37:322-333.

[3] RAFAT H S. Hydroxyl radical acavenging activity of flavonoids[]]. Phytochmistry, 1987, 26:2 489-2 491.

(4] TZE%, B Th. IMSEAE B 3R 1 42 B0 S A 000, LAl B4, 2007 .46 (2) : 290-292.

[5] Le-Bars P L.,Katz M M,Berman N,etal. A placebo-controlled, doubleblind, randomized trial of an extract of ginkgo biloba for de-
mential J]. ] Am Med Assoc,1997, 278(16):1 327-1 332.

(6] Hes R H . WA RERE DT WA 52 LT ). AR RAL 32441, 2004, 23(6) : 671-672.

(7] Bkl P REAE. W SEAE 8 vh S B i S i 5 [0, AR i R4, 2007, 24(2) : 164-166.

(8] ZEHAE , XN IBEVAT , F i 5. 001 vl S e A0 o s 56 T ) 8 vl B B0 R o s [ ). R 5% 10 R 24 B 2% 41, 2003, 20(4) : 8-9.

EFFECTS OF WALL-BREAKING METHOD BY TEMPERATURE
DIFFERENCE AND ULTRASONIC FOR WALL-BREAKING RATE
AND THE YIELD OF FLAVONOIDS OF POLLEN

YANG Fu-lian, DANG Yun-gang
(School of Life Science and Engineering, Shaanxi University of Science & Technology s Xi'an 710021, China)

Abstract: The method of wall-breaking by temperature difference and ultrasonic were used in
pollen, investigating the influence of different factors of wall-breaking by temperature differ-
ence for wall-breaking rate and the yield of flavonoids in pollen., and experiments was opti-
mized by L, (3°) orthogonal test with the yield of flavonoids as the index, optimum condi-
tions were determined as follows: temperature difference 100 “C ,ratio of material to liquid 1
: 15, refrigerant time 24 h, under these conditions, the wall-breaking rate of pollen is 61.
61% ,the yield of flavonoids is 3. 166%. And then carrying out wall-breaking by ultrasonic,
the wall-breaking rate reached to 85% ~90% . the yield of flavonoids is 3. 31%. Meanwhile,
elaborating the relation between wall-breaking rate and the yield of flavonoids by experi-
ment.

Key words: pollen; flavonoids; temperature difference; ultrasonic; orthogonal test
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4 FTTEX T MR EERFES T

AR, TRA, x| &
(BEVERL B KAkl 2t 5 TR 2EBE, BREPE Vi 71002D)

W OERAANAY HRXL BER LA RAPD 3% RaF 7 # & % @Ak 47 7 A1 5 47,
FWRT AT ESHERGFR . EHMAZF BERSE B B TE—FEAERTRKE,
AAR A LAKRRBEMSZELERY QB R, TALE A F % HA DNA 4 F K -F #4745 5.
B RAPD ¥ AR MARBTRAKRNFLXANERLEA. TR T4 AR A4 KL A
W A B 48 T T AR 1) 69 £ R 5 e 2 2R

KR FEF; ARSI RAPD; RER

REESES:QI49.32977 Xk FRIZED : A

0 35

i}

F, NI ZFLE Phellinus igniarius , (L. ex. Fr) Quel, J& T F &# (Basidiom ycola) s Z L H#
H. ZFL B £ ZFLE R 2 B el &I YU U8 SR s R A K 2 — . RE TR E R
BT 2 WDy TROME. ZE TR I R RE WO T 13 B3 T AN [R] 24 FR i) % 5 B8 b 1% 50 1 BT 70
K EH UL S RRAE AR AR P A B B SR BT 1 22 57 L 25 oy 1 B IR) W) S 42 S I) 42 S W B X G L A 5 25
B AT 0 S TR T[] T R K ORI AR 2 AR W A ORI DNA 537 7K SF b X 58 B TR 5 9 5 0k A7
TWHIE R A 4 25 Oy T AT CERR RS AR SCRE 7 MR R MR #EAT T RAPD KT IR R
A [+ R PR I ) 388 A 22 S L O Lk — 2B 03 2R M TE FR AL Z R ST SR AL T S B A

1 MBR5FE

1.1 ##+

(D PSR S G5 :S1 NFEE W SR, S2 S~ F SR8, S3 51 H BRI, S4 5] A [E, S5 P. baummi
Pilat,S6 m Pk G RN K22 b P 92 56 2= $2 415 (S) . ST i Bk A R BE K24 1Ak 9 52 560 2= $1E (WD)

() BiFR 3L 25 PDA REEEE RIS A B 72 3L,

(3) EZ4X5 : 2000 bp DNA Ladder Marker. 5[4 . % [ K, Buffer 28 s i .ddH20 (¥ [ K % 5248
YA T s TagDNA BA B GEE A WAL A A s ANTPs ¥ . CTAB $#2 Ui . RNase (114 { |4 T
A TR FD 4.

1.2 Fi&
1.2.1 JE&EILE

P FTC TR B VE 225K D 7 P 3%
BB TR D GARE T 22 0%

B R AN T PDA P ARG 3R 3 L 28 CHEIRSE IR, METFId R M2 K
JE Tl T0L A i) 55

xRS H 9. 2009-11-08
FEH AN BRI (1957—) , B BV B m i A, 8 s T, WE5E Jy I - FL DA T A ) 2
T H PIUABE T A KRB LT 4 (08]K232)



%14 FERATAE 4 By X 7 5 B0 A AD L 4 AT + 63

B 22K (mm/d) = B 3% 248 (mm) /B 224 K RE(D.
1.2.2 #EPRE

e BT T BRAE 2R 4
CHFR 7~10 d I2 A7, MBS
1.2.3 T [e) T H Uk

(DFE & Rt A 12 d B 22 1.0 g 43 I A 2.0 mL TBE 2% #h# (0. 5 mol/L,pH 6. 5) I
0.5 g AT PERD UKW, FE 40 BFBE B AT 3 V3 R S 0> (8 000 r/mins30 min, 4 °C), B F 5 W, 0 A [ 4A FH 7 b
Vo VRN TR 2 48 7 R TR A Ve TR RIS RE SR TR, T 4 CCIRAT.

(2) Bk, 2R FH 3 MR 3% VR 04 B G 358 B FL Uk (PAGED. R &R - RR Y 20 L, W46 SR A 80V HLIK
1 h, BRI 150 V HUIK 3 he RIRSE R H a. 2R SBR[l RR # R G 4, 37 C P RFF 30 min, £
B KB AT
1.2.4 RAPD B/ Hr

(DB 22 AR5 35 B8k - TR 4R A DB BE AP EI  4 em X3 em X 2 em K/ Y T B L 56 452 31 94K 15 95 3%
H1,28 °C,180 r/min FEREEFE 7 d. BE IR T 3 500 r/min F O, WEE B 22t TR e 45 .

(2)CTAB L5 DNAMY,

10 Ff 28R S T PDA SRS IR 5 L B A 2148 A 3 R bk, T 28
BB N 22 Z (AR A R PUBLR R AR  FE T AJE R TR L O HAR IR 5%,

(3)RAPD fz WK £ (25 pl) . ®1 REH2ESS:IT
BB DNA 1.0 pL.Buffer 2.5 pl. s @ek®  wati/d BKE/ (om/d H%EBE a6k
dNTPs 0. 6 pL, Taq 7§ 0. 3 pL, 5| St ++ 15 2.91 RN AAE
1.0 uL.ddH,019. 6 puL. PCR & = 2 ++ 15 2.98 gk LA
I HAE R AR . 94 C FAS M 5 S3 +++ 13 3.51 RN +#EA
min. 5 1 min.40 “C3E K 1 min. S4 +++ 13 3.42 LSRN %éﬁ&’é
A S S SO S
RSB 5 min. PCRJ=HIS pl 5 ) + 18 2. 40 W e

1 pL AR R AT 5 1. 4 X 3 s b
eI B AT LUK, LK B Pk 0. 5 X TBE, 140 V/em fEJE FHL 3K 2~3 h, 2R JH 2 000 bpDNA Ladder A
marker, EB Z4 {45 , BIO-RAD ¥ i 1% 2 4t FEAH.
(4) 5| W 5 5 - Bl ATL 3 BB A i VR AR L A RS e 1 3 36 1 R %R 100 AN S 1 E AT 57 38, DA o i
Y AW IEWRE M A HE Y 2SS 15 4, FHTERZE 54T,
OB IL % 5500 & rL Uk IR 18 HE I 4H DNA 48 8 B3 T80 70 . 1 MEGAZ2. 1 k17 UPG-
MA (unweighted pair gropaverage) BZ4#7, #7 R % L& B WIRAE.
2 ERSAW £2 BERRBRERSH
2.1 WA S Sl s2 s3 s4 S5 S6 ST

SIM#mmme. LaG. fFragmmsg; O
Sz ACAERVI LB TR OBEOE. W Ry
W ERRI TR L,
A6 RO E R L S3 HATAEY % o . .. 4 4
0, T8 22 /DR 6 5 S4 B9 TR 22 08T 5% (6,78 5 S5 36 S E I
B TR 22 J5 M % R 0 S6 B4 KM, @ ST +++ ++ +++ ++ ++ +++
B ST W2 BB — M ORI 58 4+ SR D%, ++ AL RS+ ++ BHHs
B RER 1,81 A—2K,92.83.84 H A — Hewme.
%#,55.56.,S7 %% 1l —2%.




© 64 YRR N %5 28 %

2.2 FEFARIBAES AT

Hi#¢ 2 AT1,S1 5 S3.94.,S6;5 S2 5 S3.S4;S3 5 S4 Z [ HE LA W B, 5 AT =2 18] 1Y 5 2 A
VT3 S1 5 S7,S2 5 S63S3 5 S6,S7;56 5 S5.S7 Z A FEHL A B, UL B2 8 RS RGE. Zi A
JEHE S1.S2.S3.54 HA—3, S5.S6.,S7 £ 1l —2%.
2.3 EgBE R TEEAY ST

il it ) T8 R vk R ARG M 41 53T P T RS SR (RD R [R5 18 45, BE G R BB R B0 Mok, i
A TR R G R & 3 T, S7 5 S6,S6 5 S5, S3 F1 S4 (A REGAF] 0. 627, YL HoE 4%
PEAR T, Hovk s 2 S1 R S6 BYIR A R A w5, 17 S5 5 S6.S7,S6 5 S7 K S1 5 S7 MBS 2 S L 1K
B REE 0.217~0. 227 Z[a], BEEAZ 3 32 BAAR M) A9 26 4% OC RAE A 388 , I B — 2.

2.4 DNA Kb 57

%3 WEBFAIHRREARUE 2 11 RAPD 5B E 4
SR R O L - AR BRI 1 DNA B it
; o WA TER S S, 15 31 0 5 1 7
’ ¥ DNA i R P B 250, H
S3 0.556 0.498
SO 2 7 AR R AR T B
S5 0.239 0.334  0.401 0.467 IR A5 7~ 25 Z Z I, i 2 B A
S6 0.589 0.321 0.330 0.334 0,271 ALL A BRI 246 2 5% AR LR3I T TS 26 i
S7  0.227 0.334 0.423 0.308 0.338 0.217 () iy 2 1 e B Sk A O ST Y.

1% S126 (£ KD 5514 S2111 (45 B
14 FEL K P AT DL CIn ] 1 7R ) 5 S2.83 5 S BBk 22 [B) Ay B AR RUREAR &5, ST M b 2 R 55 S3 Ay AU TE 3. 1
S5.56,S7 Btk Z B4 3445 A 28 S O, e 1 Wy ) 1 1R S e X — @, B RAPD 3 BB AL 4F
by sz B S8 DA AR 22 B st A 25 L 15 a1 ALY I 167 SR M AT AT DNA B o 101 Zh 2
PEZRAT S 5 60,520 . 10 W] 5% B TR R B) AT — 5 (R385 22 S M. D3N 66 k1 %A S B A BRI 1Y L Uk
AR A ok LA — 8 19 a5t % A R
2.4.2 BKSHT
LS A5 Y- 8 7= g ik 45 1 o Fah, &2 B 2K 5
Mrof £ an i 2 s AR &L A IED 2 Hn] 35 28 A B Bk
HPS SEW L -V VNS SN Sl Fisi
I &L 2 AT, S2.S3 . S4 TRk [ 35t 1% BE B A Ol . R AE 38 1% 41
B b A R B L % 3 SRR AT Ik H 2 R R R UL
L, Wk R 8RR, & RAPD 4 R W, &
B 1 RAPD & i A RGO AR AAAT A AN [A) B b ST 78 5 2 & st 4% B
(1—S1.9—S2.3—S3.4—S7.5—S5.6—S1.7—s6 ) 3 AUJE AR LL BT AT T B ST BBk 5 S2.S3.S4 Bbk Y
FY IR S5.56.S7 WA L R, UL
S1 45 S2.S3.S4 Al BE U T[] —Fh sl R 40 ¢ REGE 1948 S8 18] 2 v S5.,S6.S7 B AR =2 [ 35t A% HE B 1
228K, UL % 3 TR PR 8] 55 2% 06 RAHE L st AL 4 1 22 SR e T . AR 7 S AR ) i st AL BE B, M R 2%
FOH AR IR B 15 BF, AT LA 7 A AR SR TR R 4R S 4 DR RE, S1.82,83.84 H—26,85.86.57 %%
—2K.

3 itig

AT T 4 BRI L DLRE ST BRI o e 808 . ORI T 7 /> 38 TR R 8] 19 18
RN, /I S1.82.,83.84 M —28, S5.S6.S7 2% i —3&. W T4 M 5 i #8A Hm BRAE LR 7 i 45



%14 FERATAE 4 By X 7 5 B0 A AD L 4 AT © 65 -
J7 A) 15 2 HE E‘[ﬁ M4, EFEAT S1 5 S2 & Sl Dendrogram using average linkage (between groups)

5 S8 BAERE TS B LR AR K TRREE  casp o e eecombe
B AR E TS A BB P S1 55 S6 2 A5 HUA AR Label Num
5 4 A FUE P R TR s1 P 2 7]

S2 a4 R R /N H ST 5 S3.84 DL M S2 5 S3.54
2 I 2 e B U T 0 2, i 3
G33Ks Ty v 5 S A T T 754 05 B R T 2 o L A O
—& B2 7 ARFEEHS UPGMA RERE

o5 252 5 A I 0 5 32 B R B SR A P TR

T i 25 5 22 . I T B0 39 7 2 5 B J T30 15 07 W 2 5, 0 3 5 o TR AT 28 8 2
St A TR O AR AR T VA IS OB R4 . RAPD 4h b A0 DNA fF it {5
I 72 LR 5 M I W B 2 0 0 3 4006 3R o 15 0% 5 4 B ST L » B 08 45 J2 Bl 05 7 45 1 g 40 0
hy DNA B 7 5 (0 20022 0 25 T e L A P T T 2 1 B 1 2 0. 20 2 A i A 2
T 3 A M TR BT AR 5 B T 7 2 5, 20 e A ) 258 5 66, i o
LR RAPD H A 5 40 025 57 52 (955 0 5 5 MR 56— 0 7 2 e R L 96 2 A el 2 1
yA

SrREER X W H U BT T A L O 246 TR T R AR B i I 5 T ik
2% Uk

GO O Rk W

(1] B R 245 FH 40 B -8 QR LT (R #O BRI ], R, 2003, 34 (1) 94-95.

[2] Wang X. B, Ng TB, Ooi VEC, etal. A polysaccharide-peptide complex from cultured mycelia of the mushroom Tricholoma mon-
golicum with immuno-enhancing and antitumor activities[ J]. Biochem Cell Biol. . 1996. 74 (1) 95-97.

(3] ZRMRA, WhHDY. 500 TE 2 Mol B 95 AP 5e L) ). & 11,2007, 29 (1) 6-9.

(4] R, BRI, F4k RAPD-PCR B (A REABIFELT]. iR Al B4 2009, 3:43-44,

(51 % 4, Z=Hege. B DNA SO BB 0], P EEHE . 2003, 22 (1. 19-21.

(6] B ar, WisaR., XUBiE, 55, & v R R 4l BE 0% 158 B ) 6 v ok 2 ()], P9 Rl K224, 2005, 27(1):128-135.

C70 AL M, BRESEK. BEALY 19 284 DNA SR 60 2 FLE R %0 b pg i AT L) ], A 28 %3], 2007, 18(1) = 1 316-1 320.

[8] Huang D-B, Yang Q, ChenM-Z. Distinguishing strains of Lentinula. edodes with RAPD[]J]. Edible Fungi, 2003, 6. 9-10.

COT SRFIE. 27 FhORIR B B RAPD R840 Hr[J]. MBI % ,2009, (2): 14-16.

STUDY ON KINDS OF ANALYSIS WITH FOUR METHODS OF 7
PHELLINUS IGNIARIUS STRAINS

QIN Jun-zhe, WANG Ya-feng, LIU Hua
(School of Life Science and Engineering, Shaanxi University of Science &. Technology, Xi'an 710021, China)

Abstract: In this study, morphology, antagonistic test, esterase isozyme and RAPD technol-
ogy ware used to analyse the classification of 7 Phellinus igniarius cultivars, and compared
the results of the similarities and differences. Although slightly different, the overall classi-
fication was agreement. As the limitations of a single method, and the different stages of my-
celial has a greater impact on the experimental results, it required from the molecular level
to investigate the affinity between them. A dendrogram showed that genetic relationships
was constructed through an unweighted pair-group method (UPGMA) based on the DNA
polymorphism and the 7 cultivars were clustered into 4 main groups, which was helpful to
find out the difference among the test strains and to distinguish them directly.

Key words: Phellinus igniarius ; kinds of analysis; RAPD; dendrogram
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FHELSNERTEEDRERNTR

AWM, BFM, REW, BEH
(1L BRPTRHE A2 b 15 TR B DETT 0% 7100215 2. % Bcoh B2 2% B Bk 9 00 3 0 40
230031)

W EAARATEREKABRRINAAAEBR LA EDENERARS R X EEOHRAER. @
ik 3K A R MR T A AR AL AR R A R OK B A X AR SR AR R T Y R ) 47 1 K (minimal in-
hibitory concent ration » MIC), JA MTT L THIMALEBR LA LA TR T T 241K
KA R AR K FF AR MIC K6 FAR AR LI W A Y L9 AF A . 28 R A 4R 0K iR
s LERRAFH 69 MIC 4 125 mg/mL,SMIC 4 %4 125 mg/mL; & X & & 3 A H 49 MIC A
1.56 pg/mL.SMIC % 25 pg/mL .55 44 1 6 h F) A A 34 4 MAF 3 89 SMIC % 1. 56 pg/ml.
Wy 5K B 25 R T Jm 4R 78 K AL IR AE AR Sh AR A ) 4R SRR B AT T (Pseudomonas aeruginosa » P.
A) T E R R & 6 5 AL B R & M BE (biofilm, BF) 7 sk, F ek sk 3k P. A &8 &% BF ,
33 Rk X B FH* BF MARGAR LR o9 H IR AR

KER AW MEBREREH (XL LERFR); 248HL; RXEE

HESES RILT HERARIRAD: A

0 35

SRERRE T RAFAMZ —  RAERMEEZ IR SWAAES A 2 M 25 305 s, Horb gt s
2 E R 2R AL G W) g e AR AE B FE G RNy B A SRR PO PUR T SRR — e R AR R S R R
HAMET 1. 500l e 2 I R 1 & ] EAN 32 1l R AE 1Y T

A. a(Pseudomonas aeruginosa) J&=Bt W ARAF P il 58 Ko 18 Pk I 0% 18 ek G 19 85 9% R 3§ =2 — , BF (bio-
film) L e P2 P, o 18 PRI GE B e i H N 2 —. NSRS P.oa (9 BF #0604 a9 0 52 32 24
PR RS BT &R+ M+ T KRIR N ER P4 RAERSMREIN ] P. o JE L BFY S (HAH &
R 206 BE 52 0 (14 B 50 6 DL ARG . AR SE 0 F2 B AT T e B 24 G AR AR K BOVRCAE (R S Xt BE B4 AR B
SRR B R B U RIAE L B 1 b B 24 K v 74 B2 45 5 0 T T8 AR Y ST

i

1 Wb

(D TR SRR 2R 1 Bk, 22 Bl B2 22 B 3 A 10 15 0 928 00 32 i DR b 0 3 1 39

(D 25%): SHAE 30 g, W TRBUTERBEH —WmBERE 2y b5, Jf 22 5d 5. KR 3 W, BHIKAT 30
min A IR AL 100 oW BE 25 C B AE 25 1 g/mID" . KRR B R (Gentamicin) (B R P& K % 2 11 5580 #
b Ia) % A% 35 SR AL ] 25 A FRZA | 7 i, A2 7 5 : 200709141,

(D FFHE . MH W% (Muller-Hinton Broth , MHB).LB B8 FEMH.LB R . JEEQ B RKT NG
(Tripticase Soy Broth) (LI 33 4= #1357 46 BR 28 7] . A =4 5 : 20060829).,

* e B .2009-10-29
FEF RN R FH (1984 —) . 0 B RAE /N TN TSR+ A WF 52 1)« o2 s 2k 4



5 1 4] T o B 4 A B MR U A 0 A T 1 B 5 e .

OB - HEE B8R 3 BT i R T B 28 R A 27300 A B2 W) ) 5 4 DA R o J ity e 0 247 it A 0 o o
YERT s S5 AR C REETOCR K 4ifk TAFZE ) 5 PO H LB A MR (MTT, Sigma 24 H]D 3 — H EAL(DM-
SO, L4 T ) s pH 7. 4 8RR 522 1% WK (Phosphate Buffer Solutions ,PBS) , H 2 92 5 % Bt il

S RIS = 318C- AR A b8 i W 2 AT A A AT BR S 7)) 5 96 AL 35 IR Al ¢ WO A2 A A R A1
BRAFD 5 Agilent1100 B ALROHT 33X (3 [ Agilent 247 ; AL204 B i1 T JOF Gl 45 #0148 0 2 (U3 4
BRAFD s T01A-1E R G T AR (R S 3R 408 T IR /D 5 TDL80-2B A & 3By 0 WL (1 il %2 ==
BREALES T s KQ-250DE B4 4 3 v e 8% (B L i 7 A 3 IR vl 5 SHIB-TIT AL #R K 502 T
ZE T ORI T3 PR 7D

2 XWAHIE

(1) RP-HPLC Ml 5 4 #1 AL & IR & & . 8 0B 0l S5 1 e o . 35 4 . Zorbax SB-Cys £ (250
mm X4.6 mm, 5 pm), FEL : 0. 02% MM = 50 ¢ 503 W 1. 0 mL/min; &K 350 nm; H:E 30 C;
HERERE 10,0 L. K5 28 BRI S5 R X IR 2.5 mgs 50 % B ISR 55 2 10 mL & ih @ R E 28,
FEAT LB 0. 25 mg/mL (1825 5L R R R G V2 L 5 RS At PR IR 4 4R AL I AE 75 4% 0. 50 g, B T 50 mL H3E =
Ff L 40 mL 50 26 FEE , # A PR % 30 min, U8, UEEH 50 20 B9 FHBEE 2 % 50 mL A&, J 0. 45
ey TRFL U RS 3k 1 L 45 P SR B DR X B S VA MR 10,20,30,40,50 gLy FERE I B AT 0 W T R, 45 )
AR R W Bk SR R AR U SR TR 10 p L, B UERE 3 UK I A8 SR R RR U 1T ALY RSD. A% 1R BT 5 75 F
AT AR 3 403 43 R RE 0, 2 D R 0 1T ALY RSD.

(2) AR ALK B DR K B 2% 4 e AT B MIC [l 5 - AR5 NCCLS 19 M27-A 7 48, Jedi 2 540 Bt
S ALK BUR A% 500,250,125.62. 5,31, 25,15. 6,7, 8,3.9.1.95,0. 975 mg/mL10 ¥ &, K KB & %
200,100,50,25,12.5.,6.25.3.125,1.56.,0. 78.,0. 39 pg/mL10 ¥ EE , % 100 pL 43513 w54~ 96 FLH
5 1 90 Ry as (R IR )i 1 80 S B X B, e fE] 10 B0 S BF I A 10 S Mk BE (0 25 90, LA B 4 2 2 ) it ik
B s FFIA 0.5X10° ~2.5X107 cfu/mL HAMIEER 100 pL, T 37 ‘CHiFE 48 h, DI W A KR/
YA R AR Ry 4% TR PR 1) SR AR R VR (MITO)

(3) 42 HR AL 7K BN S I AT B8 2 S MIC C SMITC) BT R T 5 2o M AT B 422 o T I G 0 ) 90 % 9 3
o, 37 Cal iR IR, WORTR IR . TR K L R R 52 M R . TR TR RO ) 1< 107 cfu/mL. ¥ 100 pL
R B B R R AL AT 96 FLAR R, 37 CHEFE 48 h, fLRIMAT B 58 R TR B 96 FLAR LR i, B
ISR WRAT B AE IR 2540 LE I IOE 15 . 5o B35 IR 2L OB T . JH PBS ¥k 3 Wk 245 W+ W A% A B
NS AL, Ak gR 48 ho F MTT 364640 6 A= P 50 26 C SMIC50) [ 25 vk B, BIK: 50 pL 9 MTT
VW C I AEW S 5 mg/mL PBS, I FHRT TR 0. 15 M PBS 4 1+ 5 # 8 M A%AL, 37 CHEHE 5 h.
FEHE MTT 53, PBS ¥ 3 3. 1A DMSO 100 pL. #%3% 5 min. 7EEFFRIL 490 nm P K K00
B

(D)4 FRAE K BT AL TR 96 FLARS . FITCH 19 PBS #1448 16K B % 2 A% 3% SL M B A 10 Ik B2 A
. 500,250,125.62. 5.31. 25.15. 6,7. 8.3. 9.1. 95.0. 975 mg/mL, 200 uL/fL. 4 ‘CiF K. WIFE254).
PBS ¥k 1 3, FfLIA 100 pL MR ( 1X10° cfu/ml) , 37 “CH; % 48 h. W LN H . PBS ¥k 3 i .
MTT & J5iE R D Al g o B

(5) P& K %5 2% & AT B AE I ISE MIIC C SMIIC) ol 2 00 - 8 & A 11 2 b 1 R BB K IR B 3 3k
37 Cit K%, WA, IR K O R 785 R 5 B . TR BB 2o 1107 cfu/mL. #% 100 pL 3%
W PE Y TR AR T 96 fLARh, 37°CHEFR 48 h (SR MAT 1 58 2 R T IK Y 96 FLAR LR R T, B AL
SRR TR A W R S5 A8 AR Y S . AR R B TR . PBS ¥ 3 Wk, HITCH Y PBS ¥R K&
FHe 2 A S M B 10 AN HRJEBR Y £ 200,100,50,25,12. 5.6, 25.3. 125,1. 56,0. 78.0. 39 pg/mL M F| %
fLrp, 4k RE 3% 48 hy B 1 AN S AimE 10 A KO, R R AE DL 10 S BE I FLAR 45 B 1 3645 31
JEFRPEA 10 AN X, 37 °Cad 85 35, WLEE S IR A 1 vk
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(6) 4 4R AE /K B 5 DG K 85 R A FH 24 % S I AT B ZE I MIC C SMIIC) I A < 45 S AT B 12 T I
B K IR A, 37 Cal i 5%, WURTRMR, FHBEAE K & A 3 32 B R, R TR ROR B2 o 1< 10°
cfu/mL. 4 100 pL %M A9 BRI FD T 96 FLAR . 37 ‘CH5 3% 48 h, MG 18 5 2 26 T I 19 96
FLAR L R0, TE Uk MEFT TR A= WY SR 2540 A I IETE iU 5 R SR S BB TR, A PBS Uk 3 Wk, I
AT ) I i R L PN Y TR R B R 2 A S R 10 Ak B BB £ 200,100,50,25,12. 5.6. 25.3. 125,
1.56.0.78.,0. 39 pg/mL MBI L, HK 5 Z AT A 10 ANk B 0 4 4R A8 K BT 45 100 pl g 2235 57
48 h. BT AN S M 10 A K, 3 Al R AR DL 10 A4S R RE A FL AR TP 45 B 1 B840 51 5 3 Mg 10
AN, 37 Cab I BE 37, WS S AR A T o

3 LEHER

(HRP-HPLC W5 4 4R Ak h & 7 2 1) &5 f . X IRV W TR M 26 . y = 380. 252 + 420. 65, R* =
0.997 8;&x R FR bR IE FHE I ALY RSD 24 2. 02 % 5 F b i & JEL R W 18T AR ) RSD 2y 0. 28 %6, FH I 25 2 7T H
W7 1M A7 1K 4 AR AE T R A

1 EREBEXKAEZRHEABRSAGNRKT ()G KA R KRER KA 1 ¢ 1

B & MIC.SMIC A P2 % 4 e AT 18 79 MIC K2 SMIC. 45 B¢ 1

MIC sMIC K.
AHAE/ (mg/mL) 125 125 (3)96 FLAR I 56 245 4 40, 1 XoF ‘] ¢ e 4 L 71 A=
KRR/ (pg/mL) 1. 56 25 I 4 5 W)« 55 6 BRCFL R i 24) AH B4, 224 42 4R A8 7K R
SBAE KATR/ (pg/ml) / 156 Wk HEAE 125 mg/mL LR IR o 4 I B 2R

YIS A A TG B 2 25 5 (P=>0. 05) 3 4 4 AR ALK B MR 35 3] 125 me/mL Ph LA, 96 FLAR 245 9 6 1
Xt ] A1 B A R 2 40 JE T 0 1 400 ) 4 A 8 3 (P<<0. 05).

2 1 0] UL, 4 B A6 /K IV X S AT T 2B 4 T B I B B AR L O 5 kR & R A A B Y P [ AE
BRI 1~ 3 FiR (SEM, X 400).

B1 Paf3iiPirsi B2 P.aif62.5mg/mL B3 P.altitKilks
48 h T4 R 89 A M IR ALK FUR 3R 48 h EXEFFHEAF A48 N

4 HEFRIE

ZRIMRT B 0 IR 2510, % Z R pT AR K HATTH 254, £ 2N R BF BIE B Il ARG TR T — & IN
AL H AT IR IR 2 H = Ak 28R Y7 ST iR . AR B 5, BRI RY . SRS i s h 2y B T
YU . H2GW . sk, BA IR RE. h 2y & WAE RA T I DUmI /R .l 40 1 20 AT 1
I B IRTBEAT TR A 20 R T R AT T 28 IR T 1 2 R A WA S 1) 5 AT LU Y 4 B AE K RIS
L S AT TR A A0SR ) U0 BT O X 5 AT T A 0 S A T e 0 0 ) 95 R 3K e G i S JHR T B4 T 24 1 412
P2 I T R R v 25 S BT B 2 B B 1K (EAR S S AR D S8 X T AR I R O T A S5 A 1
T WCE B — LS. 53 b s B R AR K BB TE ) 2 A AT A S D O R AR VR 28 2 Z AR A 1 R
P,



%18 TS WA < P R 4 5 P AR AT 18 A2 W A T B R 5 * 69

i gk S B UE 1 4 R AR K RO S PR B I HAA WIS A P RV 3 SO e PR Ll R S 25 3R 0T
240 P R P AT A 2 /D A B T R 4 BE A R R 0 R CR A AR T 24 4 T s O ) A i
RE R AR 25 9 9 B S B LR AT 5 5 22 9470 A 0 1) v 5 245 08 9 [ 0 T 08 I8 38 R L 2R R 2R W)L B
AR PVYU R RHOR B 1 2. 53 SN E 5K v P B 2 A i 50 5 T T RS — AP RO L IS — LE A Y
FR 2 o 2y iR A A

S % Uk
(1] BRI, BT IR, 45 i e (B0 M B A W 5B L 1 25 W 45 T i B SR 5 [0 1. B #2441, 200040 (2) :210-213.
(2] fhakige, FRLBE. XUEOL. 4. L0% R 08 3 X i 2 B0 M B A W B IR S T WS [ ). wh AR S5 AR I8 A 55, 2001, 24(6) 342~

344,

[3] M Henriques, J Azeredo, R Oliveira. Candida albicans and Candida dubliniensis: comparision of biofilm formation in terms of bio-
mass and activity[J]. British Journal of Biomedical Science, 2006, 63(1):5-11.

Ca] R BREUHE  BF, 45, S M 2 1 0 R Oh 1 BR B AR TR W s il [ . 4G 5 5 7 A L%, 2007, 5(2) £ 82-84.

(5] ENT, BRALAT . BRI, SMRAF RS mptE 26y )] . ImIRZE%E, 2005,20(21): 1 253.

(6] Wh—i, W35 25, R0, 45 . 4 B 4K 7K RV T 366 5 Sk 70 il 1 o 40 ¢ {52 B0 i 7 A 0 S Frg A o 5 o [T . o B T A 0 2 R B i 22
2004,24(9) .738-742.
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EFFECT OF ANTI-PSEUDOMONAS AERUGINOSA BIOFILM
BY COMBINING CHINESE AND WESTERN MEDICINE

YUAN Xiu-li', LV Jia-li', SONG Juan-na', CHENG Hui-juan’
(1. School of Life Science and Engineering, Shaanxi University of Science & Technology,Xi'an 710021, Chi-
na;2. Microbiology Teaching and Research Office Of Anhui University of Traditional Chinese Medicine, Hefei
230031, China)

Abstract: To observe the effect of anti-Pseudomonas aeruginosa biofilm by honeysuckle de-
coction and the role of the synergies with gentamicin. By test-tube dilution, the minimum
inhibitory concentration (MIC) of honeysuckle decoction and gentamicin against Pseudo-
monas aeruginosa have been determined. The Pseudomonas aeruginosa biofilm has been ob-
tained in vitro by MTT method and the role of anti-Pseudomonas aeruginosa biofilm with
different MIC concentrations of honeysuckle decoction and gentamicin have been tested. The
MIC of honeysuckle decoction against Pseudomonas aeruginosa is 125 mg ¢« mL"' and the
SMIC is also 125 mg * mL"'. To gentamicin, the MIC is 1. 56 pg * mL" and the SMIC is 25
pg » mL"'. The SMIC of honeysuckle decoction with gentamicin is 1. 56 pg « mL'. From
those result we can see honeysuckle decoction can inhibit the adhesion of P. a to solid surface
and the forming ability of BF. Moreover, damage the BF produced by P.a and enhance the
scavenging of BF by gentamicin.

Key words: honeysuckle; gentamicin; biofilm; Pseudomonas aeruginosa



No. 1 B PG B £ K 2= 2m Feb. 2010
« 70 o JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE &. TECHNOLOGY Vol. 28

XEHS:1000-5811(2010)01-0070-05

W R E AL R R A ERE N T E MR

x|, BB
CBRPRHEE ot B 19 TR . B 9% 710021)

W OE. AR h@Etad iR ERBRANT AL T HBHRREL TR E RN L
MR RELILABINE 2 mg/g BAH K EE52.5 °C.pH 14 4. 5.8 M 8+ 8] 110 min.
ZEMNTHEZARE TR FEMNREAST 1.489 mg/ml, 5 B A T 14 L K 48 45,
KW A GRFE,; HhTE; apdh@k

REESES:R284. 2 Xk ARINED : A

0 35

AR A g 2y b S AR 2 M 2P R R I B 2 A W v R 2 BRI N
e &% e BA YU PR TR AL BB R 6 i i A B0 35 22 S5 0 0 e o) 2 B A9 AR 5i A9 e B g 3
e e X 0o ML A8 R 0 1) S 3T RA, B 2R O i S BE AT ML AR ST A BR L T OR AR A3 v 24 b A RO g3 B
) 22 AR ) 0 LB P RO P — B B0 A L ) 2 JBOHE LA I 200 i B $ RO AR W5 R T e A P T
DA fel 2 60 A 28 DT 98/ A2 Tt BEL 3 o S AT 28080 ) R R o 2 TR 5 i R IBURE i v DO A R 11
JBCA AR 7 B BB B AR

BT LT AR SCRGERR 1 X PR JFUREBE AT M7 - (8 P P A e R 41 B P B TS 2R A
T I B PR B S KT R I RE | p T R TR ST ) X AR I R RO A R W LUSBI R R B A T A
BAEW T L.

i

1 MBR5FE

1.1 XM
L1.1 0 ok K 32 ]
FEm (PG 22T W25 A i 8) (2T 4k E I GF 78007 30 000 U/g) 52 fH b AE W4 R A FRITAE A 7] A2
P REAR U A (B > 98 %60) , T 2 SRR E W B A B 28 | s B O At
1.1.2 FEAE RS
HLF K JA5003 . PHS-3C #KE % pH 1. 7558 B2 Ah-1] D436 6 BT VH TR B 38 B R K £ &
2 MW LG10-2. 4A B0 L.
1.2 KBk
1.2.1 T Zhif
FEAL— M i K= () — i (27 2 R i) — W 4R B> Hl g8 — 250 — B
1.2.2 WOk

* e B .2009-12-10
YEH T A XM % (1962—) B W R A BT & T B4 B4 A 50 L BF 5% 7 1)« £ oin 125 & 5 a8 Jin 541



ER ] XA 445 < M I T % A0 A R B PP 1 R SR BT 2 BT 5 < 71 -

FRE— 5 2 1) AR A L I A K £ 2 Rl 76 R [R) pH R [ TR BT i i — 1 B T e A S
N\ S ) R R R A I — s 1 () U A8 S 0. SR A A3 0 0 BE T o ) s AR O ) O A
P A A5 43 1 o o ot 2 4 S0 R O v R L T AR A RO A AR R
1.2.3 tinik

(D &5 Hr

T I FH 2 (R R AT E M T R AR Y 20 em X 10 em FOREIRHL, B IFFI NI K + 2R T = &
B2 (15 ¢ 3= 1), JF FH = S A0 Bk -k U0 S0 V8 W B 01, 5 s o ot 119 LU RS A 647 X6 R A3 A

(2) & f 5T

ERIIT R AN M RIE LR ERE (A =e X b X o), YEERWIL R E e SHLEAMEE L N
AR BEICH WO B A SRR BE ¢ BUIE B, B A0 RT DL 23 0 BE T AR A A4 1 e R R L I A Ak
T 7 2 ' B A DR ' B {5 B BBt 1l B 3 6 R g a0 BB () A FRU A B Ak B2 R, R e T SR
Hb-] UL 43 566 BE T X R R AR B AT R AT B EEAE 306 nm AT fe R SR b R O
AL R AT 25 S5 o R b o 2T B8 M P R O O VR B L NI AR R A

2 KBEERSWR

2.1 4HaLFBRAFEGEF T A ML T

K 25 PRI B2 P BERRE L 5 mg, BT 50 mL R InW B It e A 228 1A R e 2T S
FIZEFTIE 0. 10 mg (1% B8 5 i 45 W 25 . O %% W JBUAR o o A 45 WK 0. 15,0, 25,0, 55,0, 75,1. 0, 1. 25,
1.50.1.75,2.0.2.25.2. 50 1 3. 0 mL 43508 T 25 mL & mIf . FHH BERs B B 20 5 I ik E M 0. 6. 1.
4.2.2.3.4.5.6.7.8.9.10.12 pg/mL fy F1EL 5 BT IR S 43 0 DU 2 JEAE 306 nm P KT A9 ROGAE , DA
W B2 (R B A B o YR B SR N A0 B A s o il 26 L CIRT 1), SR A5 il 28 7

2.2 FRFRBESH 4
o 2r 4=8.8705x-0.0492 4
2.2. 1 ERHERWG AR 2 J10f 570500
765 g EHUB R .50 mL /K BRI 50 °C JBFI] 90 min,pH 3 :-
A5 AAETR A3 BRI & 2.5.8,11,14,17,20 mg #17 R & , |
I 25 UL 2. £ [

P 2 T AT LR K S LR, AT O o o e T T

P B ) e B Bl R s B H R TR 10 mg A2 A B T VAR B2 LG 4 ok I BE (Agge)
JE S AR TR 38 S A 5 A S I AR B A VR R RN R B X A1l aFEFEGIFEBL
BT I 1Y e kL 5 5 1 45 G R B R A BR Y, Y R R ARG
:1 1.55 :] 1.5
E 15F L
2 145 g
& 14 ,é 14
1.35
§ ol ﬁ 1.35
a7 18
# 1.25 w13
put 1.2 4 1 I i | 1 o 1.25 1 | ! I I 1 1 1
0 5 10 15 20 25 15 35 55 75 95 115 135 155 175
B F &/ mg Bl fi% B 18] / min
B2 BAESaEEBRENY R B3 Eefatia xt & 3L E B R E 6% R

I, Al 5355 R MU AT LSS 70 45 5 TR 2 R iy » WUt e 0 £ A8 38 Wl AN ) T 00 1 A 1z Bl T M ST
. BT DL X6 — R 14 B W e J3E A7 A — A i A ) i P e O A A0 A 8 A TR e AR e AR B M R 5 g
JEBHIMA 10 mg 2748 2K W RIFG I 50 2 mg/g FERLA HL.

2.2.2 WA B E
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Fif it 5F 18 43 531 SR B 20.30,60,90,120,150 min, ZEEHE L 1 ¢ 10.pH 2 5 368 50 C (&4 2 mg/
g JRAL W 50T AT RN 25 R L IEL 3.

MNIEL 3 AT LA . 26 RN 90 min P B ) [t vie i i e 1T (8] %) 38 in ini 4 0. HLAE 90 min PN RN BB
ARPRE LT 90 min J5 HEASKR E . SN TF UG I L JIC WV B O, £ 24 iy o MR SR A B~ D8] 46 0 1 5 B A S 0L 1Y)
PEAT L JEE W v B-D- 7 A 5 (0 B0 DR D L DR TG 90 min S5 7 M B0 e R 0 R UR 2% . ey T e I 1) 5
5 OB 28 TR A0 45 A TR AE A I ) A 25 A R0 S BT 4 1 M BB FE , BT LA 5 i 15) (8] 24 90 min.
2.2.3 [ pH A8 E

Wi pH (H4 518 2.3.4.5.6. 7, 7EFHE I 1 ¢ 10 B8] 90 min @B 50 °C . 2 mg/g JERL Y 5%
T SEAT B L S5 LA 4.
~ 157 ~ 1.6
B 148 B sl
5 146 S
g 1.44 E 14}
144 ~
® 14 ® 1.3
% 138 2
B 136 ﬁ 12
% }34 w11
o 13 o g \ L
2 3 4 5 6 7 25 30 35 40 45 50 55 60 65
pH i fRR S/ C
B4 pH A& 3 5 B REM#Ha B 5 BRI G I E EREGYh

Bl 4 s, pH EART 5 BF (22 vk BE Bl pH (B 09 - FH i34 s pH Bt 5 )5 (I3 Bk E Rl pH
L B4 S8R0 T /0N o P LR 5 P 2 2T 2 2R Bt O i G AR pH A 5 IR
2.2.4 TR R 0B 2

539 R FH B g il B4 30.35.40,45.50,55 C . ZERME L 1 ¢ 10, BA# BT[] 90 min.pH 4 5. [ FH &t 2
mg/g JRALI S T HE AT B S g L 25 R UL 5.

MNIELS AT LA il B T 8 0 P P S A e o T A R b, ;R I v B B AR s Y L B A B
50 °C I, A2 T 0 e B3 8 B B v s TR B 50 °C e, 41 4 R T PR A2 B PR B S 1k P T A R
g 50 °C.

®1 HXBWERKTERD 2.3 e @ kR AR ATE R
AE . EmL ) ’ : A LD 3 0 LR A 0 S 8 A
Ei.li//r?én il i(_) iz 1r2r0 FIFH SAS B A4 >k PO 4 &3 5 Box-Behnken %
e N N i U RRORET L DL I ) R E L pH R B
P 3 e S 4 L
i N R 22, T A 0 41 B 1 B B T 25 4 R AT AL
H/mg 4 6 10 14

WIS Z K EHmS WL 1. U2 R0 A2
PR R B Sy o WA (YD B T 4 BREER 3 7KCF 8 e 0 T A B e, A 27 AR 0 Hrp 24 A e A
T 3 REA F AR T 3 W, DMl iR 2, e B AR R 2.

% 2 Box-Behnken ifIiZit 5 &R

E LA
R if ] /min i B2/ °C pH filg i/ mg e B He % / (mg/mL)
X, X, X X, (Ass) Y
1 —1 —1 0 0 0.577 1.267
2 —1 1 0 0 0.613 1. 347
3 1 —1 0 0 0.598 1.314
4 1 1 0 0 0. 660 1. 451
5 0 0 —1 —1 0.622 1. 367




%18 XA 445 < M I T % A0 A R B PP 1 R SR BT 2 BT 5 < 73

gk 2
# 22 i
RN it ] / min R/ C pH i FH i/ mg W% G AE e/ (mg/ml)
X X, X; X, (Asos) Y
6 0 0 —1 1 0.628 1. 380
7 0 0 1 —1 0.573 1.258
8 0 0 1 1 0. 601 1.320
9 —1 0 0 —1 0. 609 1.338
10 —1 0 0 1 0.625 1.374
11 1 0 0 —1 0.621 1. 365
12 1 0 0 1 0.628 1. 380
13 0 —1 —1 0 0.554 1.216
14 0 —1 1 0 0.520 1. 141
15 0 1 —1 0 0.673 1. 480
16 0 1 1 0 0.626 1.376
17 —1 0 —1 0 0.632 1. 389
18 —1 0 1 0 0. 590 1.296
19 1 0 —1 0 0. 658 1. 447
20 1 0 1 0 0. 602 1.323
21 0 —1 0 —1 0.522 1.145
22 0 —1 0 1 0.563 1.236
23 0 1 0 —1 0.631 1. 387
24 0 1 0 1 0.635 1.396
25 0 0 0 0 0.647 1.423
26 0 0 0 0 0.651 1. 431
27 0 0 0 0 0. 655 1. 440
iz 1 SAS & 3 X i AR 2 47 5105 43 A1, 28 18] 1H 4 x3 HAMNWEESTHNSEITRIES
QE,%¥5”WJ@@E’J@E7?E% Y =1.431 333 Predictive Model
+0.0224X,+0.093 2X,—0.047 1X; + 0.018 8X, — Mean (¥J{H) 1.343 963
0.012 3X7 4+ 0.014 3X, X, — 0.007 8X, X, — 0. 005 3X, X, R-square (B M1 R H0m9°F 77 93.45%
—0.079 2X3 — 0.007 3X, X, —0.020 5X, X, — 0.049 6X;  Adi- Resaquare CIARAED 85.81%
0,012 3X, X, — 0.055 5X2 , K80 (i T 2 JE 437 2% )7 RMSE (Tﬁ%w%%ﬂ@?ﬁ*ﬁ) 0.033 21
S 3 A CV (BB ZRZED 2.471 057
T4 FAESHER
VB3 S5 A H ¥y F{H Pr>F
LAY 0.188 858 14 0.013 49 12.231 16 0.000 1
X, 0.006 03 1 0.006 03 5.467 431 0.037 504
X, 0.104 16 1 0.104 16 94. 441 4 0.000 1
X, 0.026 602 1 0.026 602 24.119 91 0.000 359
X, 0.004 256 1 0.004 256 3. 859 186 0.073 059
X, * X, 0.000 811 1 0.000 811 0.735 563 0.407 889
X, * X, 0.000 812 1 0.000 812 0.736 461 0.407 611
X, * X, 0.000 24 1 0.000 24 0.217 833 0.649 056
X, * X, 0.000 11 1 0.000 11 0.099 963 0.757 306
X, % X, 0.033 461 1 0.033 461 30. 338 95 0.000 135
X, ¥ X5 0.000 21 1 0.000 21 0.190 632 0.670 144
X, * X, 0.001 681 1 0.001 681 1.524 15 0.240 622
X5 % X, 0.013 112 1 0.013 112 11.888 59 0.004 823
X5 * X, 0.000 6 1 0.000 6 0.544 242 0.474 859
X, * X, 0.016 403 1 0.016 403 14.872 79 0.002 283
2% 0L 351 0.013 09 10 0.001 309 18.097 12 0.053 472
iR % 0.000 145 2 0.000 072
it 0.202 093 26

HIJ7 Z2 0 M ai A (R ) Al B A7 Redii ik 1 45 5 5 W B 2 R PR SC R W5 1k i F (.
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o 50 ok H 78 MER P (EER /I S D) A 07 AR S 1 0 2 PR . PR IO B BRI R) L pHL X AR AR RO
F14) 5 i 359 Sk 25 T P o T B OSSR ECRST R) L p HL DA S i R R 1k s B
AT 50 DR 3R 0T ) 1 {4 P9 5 il AS 2 TR B A R P DR R L T2 IR R 1 R &R O HAS AR R Z W 938 BAE
eI N e I P = il TR €207 W e B O NI o 2 S X - A I I D= B R B =  E SO- E P % iU
J5 R 93,450 U WM N {H A AR AL A 93. 45 VoK UR T ik AR 5, W] AT SR AR Xk 1 AR e ) 2 OBOR i AT
SR R F (B 18. 097 , 2 HA 2 481 I00URH X T 408 X6 358 25 O b 3 T AN Sk A O HBL I A R W R L U EH X
[ U5 75 e o 4 6 40 5 17 0 A

A T2 KAE i SAS AR 87 . 15 20 0 B ddE T2 R FEECE] 110 min o JE 52.5 °C, pH N
4.5, f & 2 mg/g JRAL, TEMCAAET SR IORK b P 22 ok B A B (AT 3K 3 1. 492 mg/mL. 24 T 5k
LRI SRR AR S SR IE 0 2R FH B U 4% 44 X8 11 22 2 B ) S BRGHE AT B0 ik, S WG AT T 3 A B S0, 11 22 P
W5 M 1.487.1.489.1. 491 mg/mL,F¥{EH K 1. 489 mg/mL.

3 #Hig

Bk r 3 ) S A B BOAR A B B 52, 5 °C R AR ] 110 min., $#2HU pH 4 4. 5 £F 4 K il
M4 2 mg/g FRAL. S PRI AT Y 22 7 B P ORI O 1. 489 mg/mL, 55 P& TR A AR % 22 /DN,
e, SR P R T A A B R 4R OSSO T AR, B ST (A

2% Uk

(1 T #, B . RALHE S 25k b 2R R S E L], P E P 25245, 2002, 27(5) : 344-347.

C2] XU %, BRI 5. AL B4 72 43 8 2l Ak I 22 P B i i [0 ). & BH2% 2005, 26(9) : 265-269.

(3] =%, 5 8. Mk dR IR AL (28R BE B2 B K R[] K411k T2, 2008,5(25) : 467-470.

C4] 8 B, BK2%LBE . AL Ay B By B VBRI HPLC R i B oe[ 1], T 245K ,2006,4(8) : 118-122.

[5] w84, WBgitirkIM]. dbat . P EARE I AL, 2004 :295-297.

(67 # B iFHA T , J 7, %, ma oy il i 25 DA S i i B AR U R 2 M 28 T2 g ()], &Rk, 2007,(10): 200-203.
C7] sRIEMR RN A7 BT . 0w R TG 43 BT 12 7 SR vk 4 28 o 46 22 iy LT . Bl 5 2004,29¢8) 24144,

OPTIMIZATION OF EXTRACTION TECHNIQUE OF RESVERATROL
FROM POLYGONUM CUSPIDATUM SIEB. ET ZUCC. VIA

RESPONSE SURFACE METHODOLOGY
LIU Shu-xing, WANG Yi-gin
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The technology of enzymatic extraction of resveratrol from Polygonum cuspidatum
Sieb. et Zucc. was optimized by mono-factor test and response surface methodology. The re-
sults showed that the optimum conditions are as follows: enzyme amount 2 mg/g Polygo-
num cuspidatum Sieb. et Zucc., temperature 52. 5 ‘C, pH 4.5 and enzymatic hydrolysis
time 110 min. Under these conditions, the purity of resveratrol reaches 1. 489 mg/mL,
which was in consistency with the theoretic value.

Key words: Polygonum cuspidatum Sieb. et Zucc. ; resveratrol; cellulose; response surface

methodology
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dEREIBEENET ENAR

W E R, A

R T IR 5 HOR R I BOR M R SC e 5, PRPTRHEOR A A T2 B B P 710021)

W O EMRATaZTeBsWMNEyEk SEYmAETRAFT R FzEMZERE
R e M R AE 0 kw25 RABIL A, R I AR £ S AT B RATEE N R R LI
FERE TR T EREE S, TEAD T S4BT T k.

K@i %, S8 NIy, ¥alF

HEZESES 0655 XEkRIRAD: A

0 35

i

CLEE PR S NP — AR Y. A S R E RN E A R AR R YRR R
g SR AR E MZEE R C L2, 2058 8 IR U (AR i, 2t 5 0 A 20 SO0 30k 11 O 9 - R R R R
ST AL 2D R R R 2T 20 ) R K AR W SR e AR R AR R B E. N JR
S50 LORF LD B 2 WS A B AR COURED | RIS TP 4 4 2 B SRR S A 3 T A R 22 2F
B FUREZE O BRI SR R I AR TE T AR R AR B TR W B A A ) B, £ M P B
5B ARRBEA ] — A T K A Y RO BE ¥ T K, o R T8 OB A ¥ 0 TR IR . — A RE B 1l 4
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EXPLORATION OF THE MEASUREMENT ON THE SUGARY
QUANTITY IN THE SWEET POTATOES

YANG Jun-sheng, LIU Xiao-huan
(Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,School of Chemistry
&. Chemical Engineering of Shaanxi University of Science &. Technology ,Xi'an 710021 ,China)

Abstract; This paper mainly introduced a new measurement on sugary quantity in the sweet
potatoes, then analyzed the effective factors and results. Comparing with the traditional
measurement, the deviation was in the requiring range. Therefore the measurement was
convenient, concise and feasible. It can be used as a measurement on amylose in materials.

Key words: sweet potatoes; amylose; measurement; influential factors
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EXPERIMENTAL RESEARCH ON CONTROL SYSTEM OF
THE EXCAVATING ROBOT

WEN Huai-xing, LIU Xiao-hong
(Sohool of Mechanical & Electrical Engineering, Shaanxi University of Science &. Technology, Xi’ an
710021, China)

Abstract: Introduced the experimental research on control system of the excavating robo-
tunder unmanned operation. Using binocular stereo vision technology,through data process-
ing and the corresponding algorithm to calculate the volume of excavating targets and the rel-
ative position, according to calculations by the upper computer for trajectory planning and
remote monitoring, the lower computer drive mechanism to complete the assigned task,so as
to realize the intellectualized excavator. And through model experiments verify the feasibility
of control system and control accuracy of such problems. basically achieved expected excava-
ting robot control scheme.

Key words: excavating robot; binocular stereo vision; experimental research
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APPLICATION OF MCGS IN ELECTROMECHANICAL

SYSTEM EXPERIMENT PLATFORM
WANG Bo', LU Qi*, DONG Ji-xian'
(1. School of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. School of Resource and Environment, Shaanxi University of Science & Technology, Xi'an
710021, China)

Abstract;: According to electromechanical system experiment platform has no human-machine
interface, the contents of experiment is singleness, using industrial control software MCGS
design a computer monitoring and contorl program, not only keep the original functions, but
also achieved computer monitoring, which can visually show the system run dynamically.
This improved the technical content of experiment platform, enriched contents of experi-
ment, strenghtened teaching effect.

Key words: electromechanical system experiment platform; human-machine interface;

MCGS; PLC
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MODULAR DESIGN FOR A NEW CNC MILLING MACHINE
SPECIALIZING IN MACHINING THE ROLLER GEAR INDEXING CAM

LIU Xiang-hong', CAO Ju-jiang®
(1. CNC Dept. ,Shaanxi Polytechnic Institute, Xianyang 712000, China;2. School of Mechanical and Electrical
Engineering, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: Focusing on present defects of CNC milling machine tools specializing in machining
the roller gear indexing cam in China, based on the structures of CNC milling machines, a-
dopting modular design thought, by analyzing and verifying, a new rational and scientific
simultaneous five-axis movements of CNC milling machine specializing in machining the roll-
er gear indexing cam is designed, which basically remedied the present defects in this field in
China.

Key words:roller gear indexing cam; CNC milling machine; modularization; design project
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MATHEMATICAL MODELING AND SIMULATION OF HID

HEADLIGHT OF AUTOMOBILE

SHI Yao-hua, SHI Yong-sheng, ZHANG Pu-lei
(Shool of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract;: A mathematical model of high-intensity discharge (HID) headlight of automobile is
proposed in this paper, and the model can reflect the dynamics characteristics of HID lamps
well. The current mature theoretical model and operating characteristics of HID lamps are
analyzed, then the HID lamps SIMULINK model is established based on the curve fitting
model. Finally, the key parameters of the simulation results at 50 Hz, 100 kHz show a good
agreement with experimental data of 90 W high pressure sodium (HPS). The consistency of
simulation and experimental waveforms shows the dynamic model of HID lamps is correct.

Key words: high-intensity discharge lamp; automobile lighting; dynamic model; curve fitting

AN AN Al allallallallallallallallallallallallallal falfal fal fal fal fal fal L al L al S al S al S al S al S al S al S al ¥ al S alt ¥ at S at S at S at ¥ at ¥ at ¥t Kt Pt Pt ¥t ¥t ¥
5 AL
(L#EF 83 W)

STUDY ON THE SECOND-ORDER CYCLIC SPECTRUM SLICES

AND ITS APPLICATION IN MECHANISM FAULT DIAGNOSIS
DU Xiao-shan', DONG Hong-bo', LIANG Chun-miao', LI Bin®
(1. Xi'an Branch of China Coal Research Institute, Xi'an 710054, China; 2. Mechanical Engineering School,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to analyze manifold signal information characters by using the second-order
cyclic spectrum slice, this paper has a study on the second-order cyclic correlation-envelop
spectrum correlation characters and discovers the relationship between cyclic-frequency and
general frequency. Moreover, this paper also presents the differentiate method for identif-
ying modulation information, independence-frequency information and frequency-mixing in-
formation. The method has been used for early fault diagnosis of ropeway driving machine,
the result shows that the slice method can identify signal’s information character, extract
weak signals, and carry out early fault diagnosis effciently.

Key words: cyclostationary signal; slice; frequency mixing information; fault diagnosis; early
fault
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A METHOD FOR OBTAINING VEHICLE SHAPE PARAMETER
BASED ON IMAGE PROCESSING

YANG Jian-hua. YU Xiao-ning, LANG Bao-hua
(School of Electronic Information Engineering, Xi’ an University of Technology, Xi'an 710032, China)

Abstract ;: In allusion to shortcomings of conventional vehicle detector, a method based on im-
age processing is proposed which is used to obtain vehicle shape parameter. Through prepro-
cessing and threshold segmentation, vehicle image is translated into binary image. According
as vehicle image which is processed, a arithmetic used to obtain vehicle shape parameter is
designed to compute the length, width and height of vehicle. Finally, error function is intro-
duce to revise error. The experimental result is perfect.

Key words:intelligent transportation; image processing; vehicle image; parameter compute
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NC-CODE COMPILING TECHNOLOGY FOR OPEN CNC

SYSTEM BASED ON MOTION CONTROLLER
CHEN Chan-juan, GAO Shuai, HU Wei-gian

(School of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China)

Abstract: The development of the NC-code compiling technology has been reviewed in the ar-
ticle. In the light of analyzing the rules of NC-code programming, the method of checking
the correctness of the NC-code's morphology and grammar including the designing procedure
of the compiler was demonstrated by researching the realization of the NC-code compiler.

Key words:open numerical control system; NC-code; Visual C*"
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ifnTcp->flag JyReset)
return
RN — T REH R BE (sProxy =B #uhknPort = FCHE 1) ;
ifsProxy 4 3T)
{

i€nTep->nSPort=nPart) PR R A A R 7 KAl
CheckKef)

ifnTcp->nDPort=nPort) IR 2 SR K EURL ML ;
CheckU1l);

}
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i€nTcpi->nSPart=nPart)
CheckKef)
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}_Packet_Header; B5 BRLlakXeRipsny
typedef struct Login_Packet
{
int type; /70 TR IX A G R AR B S
char MachineMac[ 307 ;// 8k ¥ ¥ 3 1) Mac b hk 5 IfIsock Create() /Al —Aocket;
char HostName[ 1575 / /4 Wi 3 9 F 4L 44 Rtk Cornool(ManmgerIP Server Por)) /A5 AL 658
t Login_Packet; ek sy B A3 Tk ookt
typedef struct Alarm_Packet }fet"m
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int Piclens // 27 . ipg [ H SCH 9 AN ==
}Site_Alarm_Packet; B6 RZEREOAA
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DESIGN AND IMPLEMENTATION OF THE INFORMATION FILTERING

SYSTEM BASED ON RULE-MATCHING ALGORITHMS
ZHAO Ji;jun', HU Qi-xiu', FENG Qian', LI Lu*, XIANG Lan-kang'
(1. Zhengzhou Tobacco Research Institute of CNTC, Zhengzhou 450001, China; 2. Henan Coal Geological Ex-

ploration Research Institute, Zhengzhou 450052, China)

Abstract: This paper discusses how to design and implement this filtering system, a general

model of content and url based security filtering is put forward . It discusses the theory and

implementation methods , including the system architecture, the communicate technology

between management machine and monitor terminal, the data structure of the communicate

packet. This system runs on Windows 98 or Windows 2000/XP operating system, it shows

that system performance is stable, the sensitive information can be filtered effectively ac-

cording to rule-database, and achieves the anticipated design.

Key words: rule-matching algorithms; information filtering system; WinPcap
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ik B2 R 22 wp X i H TR TR A i B R CERT (Computer Emergency Response Team) %8 4= /NH FR
EAVER GBI 50 V6 194 4w T A0 2 e N A7 Bkt 5 RS 1 i R 2805 IO R A OG K 28 5 N A7 e
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2 ph X gt 43 LR U 5 =X 2 B o B i v i e PR R v s G SR A SR R A TR HE R N FR
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Uy Moy Oy 2L B R AR 2R AR — ARG R WL ERE RGN Windows, Linux, Solaris #B 47 7E
XKLL 2T Windows #AE R GLH % S ASCEZ A X Windows #E47 704

1 i H e &R

M2 — T AR S5 4 L R SR HEJE 7 A B REPE. 7E Intel 80X 86 R GEH ., 58 X — T AE 1Y
17 %% ESP(Extended Stack Pointer). fif & B PUSH/POP #7548 18 12 & 3k 5¢ 1, F 1 %5 47 #% ESP £
HARE. S AN BEH A7 48 ESP 7 ) JE R TR £ 8l . o B Intel 80X 86 RGW'E T 7 4b— A2 fr 4% EBP
(Extended Base Pointer) , ' B RARGF — MR E AN A FEMEH BE G0 R F S “Hak + F AR =7/
T3 S AR TR Bdis U 1] 7T LAAE EBP B AR & R AF AR K 10 06 &, I8 4 % 77 EBP il ESP — it 2H il 1 —
R,

T S BT 32 B AR A AR R AT i S U B LA TR AT BRI SGTE Y Intel 80 X 86 RGLIN 32 i A
fEdm -

(D484 bk 27 £ 8% EIP R A7 T — D8 Z AT I 48 2 19 k.

(2) B bk 27 £7 4% EBP LR A7 11 06852 09 A% P9 A7 JE b bk o A58 & oK 58 BURR 77 19 748 & k.

() FR TR £ 27 f7 4% ESP . R AAER iU b bk (5 ) L M 4l8 & R 58 i PUSH . POP #24E. B Tl 45 £ i 45 ] fY
I A A AR 1, T PUSH #2E 2 Je fEAIRRE RS 2 R T 48 41, A7 i 254 s POP 454 02 S8 32 IR
FHAT (e ik 7% 3 B TR £

x e B .2009-12-12
EH RN R & A979—) 2 PFIR L 7R B8 2k L B 58 1)« R 4% 422 4 53 SR
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1 C i & T eR A0 P AT e 220 T pR BEORS  FIORAT ICSE 2 L I A2 4 45 76 pR B0R it i ESP R EBP 2
[ 4 P9 A7 23 1] O 5 iR T, EBP AR 3R T 24 BTAR Wt ) JIE S  ESP AR iR 1 5 Air Ak ot 14 T5 5.

PR i rh — e & DU LR B 2 fE

(1) Jey ¥ AL 3k« Oy pR KSR 3 A2 4 T b N AT 23 8] — B i sub EXP . xx 45 4 R S EL.

(2) BRMTIR A5 B« DR AF TR M0 Ay T30 R0 708 (52 B L PR A RS M 1 JE 8 o ke o ) T8 T LA i i S e
PSR ED T AEA WU S R — A Rt

(3) BRI [9] M ik« OR A7 25 115 R KO FH A A B i 745 S, A et R K808 T AT A 45 4 3 B LA PR K5 [
I AE A VK S 1) R KB IR P AT A ACAS IX 4k 22 R AT 48 4

2 JRIBSH

C 7 WY strepy sprintf streat 2 pREUR 234G A 83 8 AR AR 35 2 5y 5 808 o X i ) 1) . A5 ()
C i 5 i B2 Y 5 8 I 30 2 VR AR P i Hh i 23 K A A T 0RE R 25 SR 78 00 4% 122 A 40T, 2 b X i R
(9 ZARTE Tk A AN 0] FORF A 45 28 7748 D T AT B 1y 45
PRI IR T HL AR AR T 3R 18] Mk L O ELORITIG B R e AR ﬂuﬁﬁﬂﬁﬁll 7 IR (0] hk B 4 0 AT LA L
T e Bk 5 B AT AR B A 7

3 BREEE

Je BN XA S
# include "stdafx. h"
# include <<stdio. h>
# include <Cstdlib. h>>
# include <Tstring. h>
int verifyPass (char * pass)
{
[/ R pass JTdE WY FAF B R A 571237 M A QSR AH SRR [ 0, A5 R IR 0 fH. S T AR B8 oh X3 R ROR L A
JHHT strepy %L
int ret;
char buffer[4];
ret=strcmp(pass,"123");
strepy(buffer, pass) ;//over flowed here!
return ret;
}
int main(int arge, char * argv[ ])
{
int valid=0;
char pass[10247;
[/ NSO s A A, R verifyPass BRECHEAT H . 22 B LA 2 5 50 381 ST v o IR A U TR 2 005 T8 A i 2 S {1 L A A
fE2 AR ASCIT RS . BeIpik ik P i AL
FILE * fp=fopen("pass. txt","rw+");
ifC(! fp)
{
exit(0) ;
}
fscanf(fp," %s" ,pass) ;
valid = verifyPass(pass) ;
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if(valid)

{

/ /B RN TE 4

printf("incorrect password! \n”);

}

else

{

/ /% B E B

printf("Congratulation! You have passed the verification! \n”);

}

fclose(fp);

return 0;

}

3.1 B 5 M

AR HIE E K pass. txt (NS 1237 BEAT Ho A A0 S 0 3 AR TR L 3R OR B A R A0SR B R
PR IE 1.

R IRIATE T passO BRI strepy(buffer, password) 8 F. /1 TR ¥ B8 7 55 A B 45 &2 R
B E H B passO BREH SR EECA buffer[ 41 AH P F A7 R ATRER T 4 ASF4F, B 25 1T i
ARF A AFRFH G2 v IXRST B 2 o X3k 2 Bl 43 0 —— B i 008 109 28 o DX 3 1 9 V). AR 4 22 o DX 36 1 & 2
(18 ARG B0, 75 40 1 3530 9% vl XS (EL AT LAk 4 A 357 345 RE B2 i 210 R 1 A BAUA T O R B A L AR P L AT 9%
X HL AR

M EASE 123 B, FAF R L BB R B 1 80— 1T CF 8 1 B9 B0 . #2 5 AT stremp J& o 45
R 1 AELEBP-4 J4b. |1 T intel J2& B i B R AL, 52502 N A7 b (10 B0 a2 B 4 715 (DWORD) 0 )3 77
it T Lk ret Sy 1B, NAEH A& 001000000, 414R pass. txt 7 4 DFFF B HE RS, 23457, A8 4
FAF R BB 0X00 5 A ret 48 & X i AL I — A FETT 00X 00 KA IF S0 7 A7 U ret AR BN 0
X 00000000, ff LU stremp 3R BT 1, {H pR R 7] KSR S 0. main BRELT & I ret & 0, 51 #6219 %
A 2] T I 80 2 S 138 A TR

e LA AR P, buffer J5 I ret AR &5, 17 ret A8 5 J5 Tk A2 X4 A 15 76 PRAT 1Y oR 506 07 Ay A% it A 5
EBP 5 EIPCpR %R [0 Hihk) FI{H. pass PREGR W12 J5 , T2 7 w23 44 BEGX A 3R [ b ik CETP) By 48 7 18 P9 47 b
BE 25 U A IR BT, IR IRATT 22 45 TUAN S AR A E A B B BR A ret AR B, — B BB IR [A] M hE
(037 B, L B R AT AR B R T Y 4 4 11 P A7 ik, 4 5 A ik A main oRERRR 43 S T 1 b B A
) 25 05 50 UEE 1 19 43 3. T4 pass PREIGR 115, 88 L AT IRATELEE AT AT (B 40 B 42 0R 1] 3] % 5
1A A A B AR
3.2 HERIE

TETF IR 3h T 2 00, e B2 5 B 21K 2 SC 50 H A9 R 75 245000 4L T 4.

BTG AR RO, A0 ek B0 ik B R 22 v DX O B8 A, B RS 2R LA 1 BRI Bk 1] M bk A X BUAR
A DL 43 A AR A4S 2] (A J2 HE 2 B0 28 08 AR A5 S {5 B A B AR T v 5 A 50 58 i 1 4 4 b
Bl DU FR 1 4 Bk 2 3 AN 20 SE AT W BEAE pass. txt SCEE B9 AR I A% 40 13X S ok L X FE pass B8 50R
A1 it 2 42 Bk e ) 00 UF 3l o ) TE A S AT T

e 5 PE SCHFIA H SRR 857 pass. txt IF5 AWK 0265 (1234 Z )5 » 30T LU L T Can il 1
JIiR). ret $UAT Z R ESP BN 4542 0013FB24 , AL I N5 )& 64 65 66 67, Bl defg 1) ASCIT f&. [a] 48 ret
AIPAT 1 AR L B defg 4 B 25 4 50 11E 380 3ok 1Y) 43 S 46 4 Mk s T LA T 42 7F RS2 15 25X S Mk, 55R I 4%
FEF AR5 5 v LIAS B AN 2 fT 7R i b ik .
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b b B 5 X A kL IR 2 R e K Bk e B IR T 5 59 73 5. O T A defg 18 BB IE T8 5 0 SR R 4

e 551X |
pERERE | (@) x|

[All global members @ verifyPass

0x0013FACC esi

80 FF 13 088 06401061  pop ebx

E8S F8 28 83 00401862 add esp,48h

80 D8 FD 7F 00401065 cmp ebp,esp
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IMAGE DENOISING BASED ON THRESHOLD ALGORITHM OF
FREE DISTRIBUTED FDR HYPOTHESES TESTING

ZHANG Tian-yu
(Department of Mechanical and Electrical Engineering, Wuxi Radio & Television University, Wuxi 214011,
China)

Abstract: The core problem of wavelet threshold denoising algorithm is threshold setting and
threshold function selection. The universal threshold proposed by Donoho is not very ideal in
practice. According to the method of free distributed false discovery rate hypotheses testing
in statistics, the threshold is set and it does not depend on the length of signal. Moreover, a
modified threshold function is proposed on the basis of soft threshold function and hard
threshold function. The simulation results show that the combination of FDR threshold and
modified threshold function is more effective than that of wavelet threshold denoising algo-
rithm proposed by Donoho.

Key words: wavelet analysis; image denoising; threshold; threshold function; false discovery

rate (FDR)
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EFFECT OF BAND GAP ON THE DISTRIBUTION OF
ELECTRONS AND HOLES IN SEMICONDUCTORS

YAO Yi, ZHANG Fang-hui, JIN Bao-an, ZHANG Mai-li, MA Yin
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China)

Abstract:In this paper, based on considering characteristics of band gap. distribution for e-
lectrons and holes of semiconductor was discussed. Take Si example, probability-tempera-
ture of electrons occupied conduction band bottom with different energy and probability-en-
ergy of electrons occupied conduction band bottom at different temperature are given by
MATLAB. It is found that most electrons of conduction band distribute near the bottom and
most holes of valence band distribute near the top. The probability of the conduction band
bottom energy occupied by electrons increases about four to five times with the temperature
increasing by 20 K. The probability of the conduction band bottom energy occupied by elec-
trons decreases about 1/2 with the energy increasing by 0. 02 eV.

Key words:fermi distribution; fermi level; boltzmann distribution
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STUDY ON MALE’'S FOOT DATA WITH THREE-DIMENSIONAL

FOOT SCAN TECHNOLOGY
WANG Xiu-xing, LAI Jun, LIANG Gao-yong, QIN Lei

(The Quartermaster Equipment Institute of the General Logistics Department, Beijing 100010, China)

Abstract: This paper measured male’s foot data with three-dimensional foot scan technology.
We compared the relationships of male’s foot length and ball circumference with different age
groups. In the aspect of foot length, people aged below 25 years old have the biggest average
value, while those who are between 25~40 and above 40 years old share the similar average
value of foot length. In the distribution of ball circumference, men who are above 40 years
old have the biggest average value, with fatter foot shape than other groups. We also sum-
marized the characters of foot arch height and foot projection view and analyzed the propor-
tions of the foot arch height and foot projection view of men with different age groups. The
study can give some reference on male’s shoes design of different age groups.

Key words: three-dimensional foot scan; foot data; foot projection view; foot arch height
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ATTACK VERIFICATION OF STACK OVERFLOW BASED ON
WINDOWS OPERATING SYSTEM

ZHOU Rui', YU Xiao-ming®
(1. Faculty of Science,Shaanxi University of Science & Technology, Xi'an 710021, China;2. School of Elec-

trical and Information Engineering,Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract ; Currently, the majority of buffer overflow's attack is based on destroys stack's way.
This article in view of the Windows operating system, carries on the simple analysis to the
stack overflow principle, and completes an attack verification of overflow through the exam-
ple. Experimental results show that there are loopholes for the code can be exploits,and giv-
en several suggestions to prevent exploits.

Key words:stack; buffer overflow; leak attack; network security
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CALCULATED SIMULATION ABOUT THE NEUTRONS
MODERATING AND SHIELDING IN THE TARGER STATION OF CSNS

LI Jia-xin', HU Ke-min, HU Ya-ting, ZHOU Shuo
(Department of Physics, Jinan University, Guangzhou 510632, China)

Abstract: It has been simulated by using MCNP for the moderating and shielding neutrons in
the target station of CSNS, In the target of CSNS, high-energy neutrons are produced by the
1. 6 Gev protons hitting the tungsten target. After being moderated, neutrons are led to the
various spectrometer. The simulation results can provide information for the effect about the
neutrons moderating and shielding in the target station of CSNS.

Key words: nertron moderating; neutron shielding; calculated simulation; CSNS
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COMPUTER SIMULATION OF TEMPERATURE CHARACTERISTIC
FOR SEMICONDUCTOR THERMAL RESISTOR

LONG Yao-qiu', JIANG Guo-ping', XIAO Bo-qi*, XIAO Pei-ying®
(1. Earthquake Engineering Research Test Center, Guangzhou University, Guangzhou 510405,China; 2. De-

partment of Physics and Electromechanical Engineering, Sanming University, Sanming 365004 ,China)

Abstract: The experiment of the temperature characteristic for semiconductor thermal resis-
tor is simulated by computer. And the rule of negative temperature coefficient of thermal re-
sistor is analyzed quantificationally. The expression of temperature characteristic function is
obtained. The graph for the temperature characteristic of semiconductor thermal resistor is
given. By using computer simulation experiment, the exponential relationship between the
semiconductor thermal resistor and the temperature is nonlinear which is verified.

Key words: thermal resistor; temperature characteristic; computer simulation
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RESEARCH PROGRESS OF OXY-FUEL COMBUSTION
TECHNOLOGY MATHEMATICAL SIMULATION AND COMBUSTION
SPACE ON GLASS MELTING FURNACE

CHEN Guo-ping, FENG Min-ge, LI Hui
(School of Materials Science & Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: This paper introduces the characteristic and research progress of oxy-fuel combus-
tion technology on glass melting furnace. Current three-dimensional mathematical models
for simulating flow and heat transfer processes in glass-melting furnaces are summarized,
and the new trend of the development of mathematical simulation is forecasted . The space
development of glass will become wider and wider, under the action of the prominence merit
of oxy-fuel combustion and mathematical simulation.

Key words: oxy-fuel combustion; glass furnace; mathematical simulation; combustion space
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STUDY ON THE BEHAVIOR OF SHALLOW-WATER WAVE NEAR

SHORE WITH THE SPLIT-STEP FOURIER METHOD
CHEN Jiong-luo

(Department of Optoelectronic Engineering, Jinan University, Guangzhou 510632, China)

Abstract: Simulation for the behavior of nearshore shallow-water wave by the KdV equation
is studied. With the split-step Fourier method, the nolinear term of the varying coefficient
KdV equation caused by the change of the water depth have poor locality and easy overflow.
In this paper, simple methods have been discussed to solve these problems by Matlab lan-
guage, the behavior of nearshore shallow-water wave by the fast split-step Fourier algorithm
is simulated as well as a rather long transmission distance. The results show that the peak of
water waves near shore will become large with the reduction of the water depth, the front
edge become steepened and the back edge become widened.

Key words:soliton; split-step Fourier; method; shallow-water wave
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STUDY OF EFFECT FACTORS OF EQUITY INCENTIVES

LI Yue-mei, LIU Tao
(Antai College of Economics & Management, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: This paper analyzes stock option awards to managers of 71 companies between 2006
and 2009. Comparing with other 348 companies who haven't using stock options, I find
three typical factors significantly influence the decision of using stock options: poorer cash
liquidity, younger manager and lower ownership concentration. I also examine 22 companies
using restricted stocks as incentives, finding that companies with lower asset liability ratio,
higher cash payment to managers and lower ownership concentration are more likely to use
restricted stocks.

Key words: equity incentive; stock option; restricted stock; effect factors
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EVALUATION INDEX SYSTEM FOR ASSESSMENT OF THE GRID
COMPANIES BASED ON AHP

YANG Qing, CHEN Ming-yue
(School of Management, Northwestern Polytechnical University, Xi'an 710129, China)

Abstract: To improve the reliability of the evaluation and the decision-making of the electric
power enterprises, play the guiding role of the index evaluation effectively, promote the
management innovation and raise the development level, an evaluation index system and a
hierarchical structure model are established through analyzing the development situation of
the provincial power enterprise. The weight value of the evaluation index is obtained through
analyzing and calculating the index by using AHP. The comprehensive evaluation method is
presented in this paper. In addition, exploration on its popularization and application is also
involved.

Key words: electric power enterprises; AHP; development evaluation
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NUMERICAL ALGORITHM OF THE NORMALIZED WINDOW
FOURIER TRANSFORMATION

LIU Long-fei"?, CAO Huai-xin', YU Bao-min®
(1. College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China; 2.

Department of Mathematics and Information Science, Weinan Teachers University, Weinan 714000, China)

Abstract: It is introduced that normalized window Fourier transform(NWFT) in L?(R). The
uniform convergence of the Cauchy principle value integrals of the windowed Fourier trans-
form is proved. On the basis of the above,a numerical algorithm is given.

Key words: normalized window; Fourier transform; uniform convergence; numerical algo-

rithm
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RESEARCH OF THE RELATIONSHIP BETWEEN THE
HOLISTIC OF GROUP COMPANY OF CHINA AND
COMPANY PERFORMANCE

WANG Jing-hua,JIN Min
(Antai College of Economics & Management,Shanghai Jiao Tong University, Shanghai 200052, China)

Abstract: The thesis researched the relationship between the holistic of group company of
China and company performance under parent-subsidiary corporate theory. Parent-subsidiary
corporate theory suggests that the controlling shareholder is less motivated to damage of the
interests of medium and small shareholders after holistic listing. The empirical results
showed that the listed company got better overall performance.

Key words: holistic listing; performance; parent-subsidiary corporate; private control rights
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SPATIAL DISTRIBUTION CHARACTERISTIC OF PRODUCER SERVICE
A CASE STUDY OF THE MAIN CITY ZONE IN XI'AN

LIU Jia, CHEN Ying

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

Abstract : Through analysing the spatial distribution of producer services in the main city zone
of Xi'an we found producer service in Xi'an has obvious aggregation features, and different
industries show different characteristics of the agglomeration. Spatial concentration charac-
teristic of producer service in Xi'an is determined by market demand, policy orientation and
polarization.

. . . . . . . .
Key words: producer service; spatial distribution; Xi'an; main city zone
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THE STATUS QUO AND PROMOTING TACTICS OF SPORTS
INDUSTRY IN HIGHER LEARNING INSTITUTIONS

ZHANG Xin
(P. E. Department, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: The thesis explores the status quo, problems and corresponding solutions of sports
industry in higher learning institutions. To solve the problems of backward operating ideas,
ambiguous property rights as well as disordered management, reformative measures should
be adopted to conform to operating laws of market economy. Specifically speaking, based on
the guarantee of PE training, the rate of sports facility utilization in higher learning institu-
tions should be enhanced to raise money for facility fund, that is, by making full use of those
idle facilities and grounds to compensate for the insufficient public sports facility and space.
Key words: higher learning institution; sports industry; promoting tactics; sports facility u-
tilization
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RESEARCH ON THE PRESENT SITUATION AND
DEVELOPMENT OF UNIVERSITY HIGH LEVEL SPORTS
TEAM IN SHAANXI PROVINCE

NIE Kai, ZHUANG Xi-chen, JIANG Xian-sheng
(P. E. Department, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: Through investigation and research on 14 universities high level sports teams in
Shaanxi province, this paper conducted the research and analysis mainly from the present sit-
uation and the development countermeasures. On the basis of confirming the achievements,
pointed out the shortcoming and insufficiency, proposed the corresponding measures and sug-
gestions, in order to offer advice on establishing high school-operated team system with
Shaanxi characteristic, so as to increase the Shanxi university high level sports team level.

Key words: high level sports team of universities; present situation; major problems; meas-
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