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Abstract; Compared with marine deposit basin, continental sediments basins of China have
unique characteristics of reservoir and fluid., such as poor physical property, high viscosity,
high wax & resin content, high freezing point, etc. So the CO, EOR and geological storage
will face many technical challenges. In this article, combining the unique reservoir geologic
features, the key factors effect on CO, oil displacement efficiency and storage efficiency tech-
nical problems were analyzed with the theory analysis and numerical simulation method
aimed at low permeable reservoir in China. Analysis results show that the viscous fingering,
gravity segregation, reservoir heterogeneity and miscible state make an important effect on
CO; displacement efficiency and storage efficiency. Meanwhile, same research directions and
main problems were proposed further based on above analysis, to provide a technical guid-
ance for the implementation of CO; injection project in China.

Key words: CO, ; oil displacement; geological storage; oil displacement efficiency; sweep ef-
ficiency; scientific analysis

CLC Number: TE357;X37 Document Code: A

0 Introduction

According to the third hydrocarbon resources evaluation in 2004, the Chinese petroleum resource is
1 086X 10° t (excluding Taiwan and China south sea), including low permeable resources for 537 X 10°
t, accounted for total resources of 49% , more than 80% of the low permeable oil resources distribute in
Cenozoic continental sediments'. The largest low permeability reservoir geological reserves is Xinjiang
region, the rest in turn for Daqing, Shengli, Jilin, Liaohe, Dagang, Zhongyuan, Yanchang, Chan-
gqing, Tuha, Huabei oilfields etc in China"*. How to scientifically and effectively explore low permea-
bility reservoirs, and will make a great strategic significance for China’s energy supply and security.

China’s low permeability reservoir mainly adopts water flooding way, as a result of “low holes, low
permeability, and low pressure” features, which result in the lower water injectivity, pressure conduc-
tion slowly, water injection and the oil wells production ability difficult. The average water drive recov-
ery ratio is only 20%, compared with water flooding, CO, oil displacement has absolute advantage.
First, since the good liquidity, make CO, can well mixed with oil, inject ability greatly improved, sec-
ond, because of low viscosity generally low permeability reservoirs has low minimum miscible pressure
(MMP), so that it is easier to form miscible of CO; and crude oil, accordingly can obtain higher crude
oil recovery. In addition, in the process of CO, oil displacement, due to CO, dissolution, bound and oth-

[3-6

er forms of trapping in reservoir®®, which make CO, buried in reservoir for a long time, it provides fa-

vorable conditions for energy conservation and greenhouse gas emissions reduction, and the goal of green
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oilfield achievement. Especially for China, the economy is still underdeveloped, CO, oil displacement
and storage technology is an important measure to realize the sustainable energy supply and climate

abatement.
1 Geological Characters of Low Permeability Reservoir in China’”

1.1 Petrography characteristics

The most significant difference of continental low permeable reservoir is low sediments maturity.
Mainly difference is manifested in the higher feldspar and lithic content of clastic constituents (Tab. 1),
mostly feldspar sandstone and lithic sandstone. This is totally different from Marine reservoir character-
istics of rich in quartz.

Tab.1 The parameters of low permeability sandstone reservoir, China

oilfield depth/m lithology  porosity/ % I/)(lﬂ(r)mgeizlllzny viscosity/mPa ¢ s sa:s;zgl()sl/l % shale content/ %
Ansai 1 200 sandstone 12.4 1.29 2~2.6 55 10~11.4
Yushulin 2 000  sandstone 11.8 3.09 4 60 12.5
Shen 150 block 3000 packsand 12.9 9.8 0.5 60 0.49
Xinmin siltstone 15.2 5.4 0.8~1.3 57 12
Yibei 2 500 6.7 4.2 8.9
Tuoshi 3200  packsand 11.1 9.3 0.4~1.5 54 9.3
Masi deep strata 3900 packsand 13 6.6 0. 38 — 9.9
Shanshan 3 018 sandstone 13 6.2 0. 37 52.5 10. 2
i:}:;lDZIZ?;g of " _ iltstone 21 10 — 40 18.1
Laojunmiao stra- (| goione 10,1 24 — 54 16~21

ta M

1.2 DPore structure characteristics

The most essential characteristic of low permeability sandstone reservoir is small pore throat, high

capillary pressure, the median radius generally less than 1 pm.
1.3 Strata scaling damage

After water flooding, usually because of reservoir temperature and pressure change or incompatibil-
ity ionic water-dividing mix, then precipitation were generated, forming a dirty deposit, reduce reservoir
permeability, which make some effects on the kinds of oilfield development, especially low permeability
oilfield, once dirty deposit blocked its pore throat it will make more serious influence on oilfield develop-
ment. At present, some relevant research about scaling mechanism and anti-scaling measures have al-
ready undertaken in Jilin and Changqging oilfield. In addition, the feldspar content in sandstone reservoir
is always higher in China, it is easy for feldspar to dissolution of rocks during acidification process,
which result in structural damage, and form lots of clastic particle and clay to plug throat, to causes

more damage in reservoir,
1.4 The role of natural fractures

Almost all of the diagenetic sandstone reservoirs develop natural fractures, but only in low permea-
bility reservoirs, fractures will generate obvious influence on reservoir performance. The influence of
fractures should be fully considered, using its advantageous side, avoiding adverse side, the key is to

slow down the gas coning speed into wells along the fractures and expand gas injection sweep volume.

2 Several Key Problems Analysis on CO, Displacement and Storage

Theoretically, CO, recovery ratio in oil reservoir can reach 90%. However, the actual recovery of-
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ten is not high under the effects of geological characteristics, fluid property and injection technology con-

ditions and so on. A number of factors affect oil displacement and CO, storage efficiency; several key

problems are analyzed as follow through theoreti-
cal analysis and numerical simulation methods to
explain these effects. A five-spat pattern model
was used in numerical simulation, an injection

wells is located in the central, and four production

Tab.2 Summary of the reservoir properties

and injection conditions

properties value

reservoir size/m X m X m

(length, width and thickness) 100+ 1 7¢199.7235.57

porosity/ % 0.12
wells are located in the four corners of the model. top depth/m 1 000
In order to simulate low permeability reservoir, number of grids 21X 21X 1
the simulations presented an oil reservoir with a rock compressibility/psi~’ 0.55E-6
horizontal permeability of 1 mD, vertical and hori- reservoir temperature/C 85
zontal permeability ratio for 0.1, Tab. 2 summari- residual water saturation 0.15
. . . residual CO, saturation 0. 37
zes the base case input parameters including reser-
. L o . CO; injection rate/(mscf/d) 435.5
voir parameters and injection conditions. The main o
L b K ) b q ) boundary condition No-flow
substances to be taken 1nto account when descri-
total injection volume/HCPV 0.8
bing flow and transport during CO, flooding and simulation time/a 10
sequestration are CQO,, irreducible water, and res- injection interval (10,10.1)
ervoir oil, of course, the rock matrix that forms initial pressure/psi 2 000

the porous medium.
2.1 Viscous fingering

Because of the large viscosity difference between oil and gas, injected CO, can’t completely mix
with oil and cause the gas coning of displacement front, namely viscous fingering phenomenon. In order
to consider the fingering effect in black-oil model, the model introduces an empirical parameter, w, a-
mended the viscosity calculation model. A value of w=1 results in a piston-like displacement of oil by
the injected solvent. If w=0 the displacement is similar to an immiscible displacement (except for the
treatment of relative permeability). An intermediate value of w results in a continuous solvent saturation
increase behind the solvent front. The different values of w were used to illustrate the viscosity fingering
and the effect on oil recovery and CO, storage efficiency.

Fig. 1 shows the effect of viscous fingering on the oil recovery. Simulation results show that more
oil produced from reservoir as the viscous fingering effect strengthens. Mixed parameter changed from 1
to 0, means that CO, displacement was from miscible displacement completelyto immiscible flooding.
As viscous fingering effect became more serious, the poorer CO, mixed with crude oil, the faster gas
displacement front coning, resulting in CO, oil displacementefficiency decrease and smaller recovery.
We can also draw from the results that the immiscible displacement had the earlier gas breakthrough
time, the less storage volume (Fig. 2). In the case of miscible flooding, CO, can well mixed with crude

oil, gas driving efficiency greatly increased, breakthrough seldom happened, the output volume is less.
2.2 Anisotropy

We just considered the different vertical to horizontal permeability ratio from 0. 01 to 1 to (the hori-
zontal permeability is 1 mD) explain the anisotropy effect. It should be pointed out that the amount of
oil recovery and CO, storage increases with low Kv/Kh value (Fig. 3, Fig. 4). The difference is signifi-
cantly related with the upward migration. The lower vertical permeability (i. e. low Kv/Kh value) pre-

vents CO, from migrating up to the cap rock, and CO, can contact with crude oil completely. Simulation
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results showed that the low Kv/Kh the vertical to horizontal permeability ratio is beneficial to

flooding and geological storage.
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2.3 Gravity segregation

In order to clearly observe gravity segregation
existing in CO,-o0il system, a three dimensional
model was presented on the basis of two-dimen-
sional model as above, grid dimension was 21X 21
X5. Simulation injection time was 10 years, total
simulation time for 40 years, other model parame-
ters and injection parameters as mentioned above.
All of the five wells adopted completely comple-
tion. Fig. 5 shows the changes of CO, saturation
profile with time (1, 20, 40 years) for miscible
and immiscible displacement respectively.

It can be seen from above saturation distribu-
tion profile that CO, tend to migrate upward with
the extension of time under buoyancy effect. Espe-
cially, after injection termination, gravity segrega-
tion became more apparent, however, immiscible
displacement is more serious than miscible flood-
ing, and CO, is easier to reach the top layer. In
the process of immiscible displacement, much of

CO; cannot effectively mix with crude oil existing
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as free phase in reservoir; therefore, the vertical migration happened easier. By comparing the distribu-
tion of CO; saturation, miscible displacement is favorable to CO, geological storage, reducing the risk of
CO, leakage.

2.4 The reservoir heterogeneity™*

Reservoir heterogeneity is one of the most dominant factors affecting the performance of CO, flood-
ing and its expected oil recovery. Most of the low permeability reservoirs in China belong to continental
deposition in complicated diagenetic environment, the interlayer heterogeneity is very serious, and the
difference of permeability can reach several times, even thousands of times in the same reservoir. Espe-
cially, the low permeability reservoir has a development of natural fractures; the connected fractures
constitute the channeling-path of injected water and gas. Most reservoirs have formed the connected

channeling-path after decades of water flooding.
2.5 The minimum miscibility pressure (MMP)

MMP depends not on the purity of CO, and the reservoir temperature, but depends on crude oil
components; the more heavy components (eg the above C5 components) into crude oil, the higher
MMP. The outstanding characteristic of China's reservoir has high viscosity, wax and high colloid con-
tent; these properties determine the most Chinese reservoirs have the high MMP. According to the pre-
liminary evaluation results of China oilfield, characterized high proportion in western reservoir, and the
low proportion in the east. In conclusion, most oil reservoirs is not suitable for CO, miscible flooding,
immiscible displacement will play a dominant role in China.

Through the above analysis, we can conclude that many factors and problems comprehensive effect
on the efficiency of oil displacement and CO, storage in low permeability oil, especially viscous finger-
ing, gravity segregation and reservoir heterogeneity. Aiming at these problems, some technical ideas
have been reported for improving CO, sweep efficiency in literature. Nestor L, Bai B et al. ' pub-
lished a technique-water alternating gas, to improve oil-water viscosity ratio, expand sweep efficiency,
Zhu T proposed CO,-foam flooding. by adding foam agents into CO, ., increased CO, flow resistance,
thus improving sweep efficiency; Heller, J. P, Xu Jianhang"?*"*’ introduced gas thickening technology,
namely CO, mix with high molecular weight polymer, thus increase viscosity of CO, to reduce mobility
ratio. All of these technical ideas based primarily on the same mechanism, namely lower mobility ratio
and controlling CO, viscous fingering. In the future, we should be aimed at low permeability reservoirs

in China, and focus on suppressing gas channeling and improving sweep efficiency in related research.

3 Conclusions

Because of the particularity of the China’s crude oil and reservoir conditions, CO, displacement and
geological storage technique still has many technical challenges for implementation on a large scale. As
the high MMP of CO,-oil generally; immiscible displacement gives priority to EOR and CO, geological
storage in China.

Through the above analysis, we can get the following understanding:

(1) China has huge low-permeability reserves, low-permeability reservoirs will become the main
place for oil and gas development and CO; storage in future.

(2)Many factors have the effect on oil displacement and CO, storage efficiency, the key factors in-
clude viscous fingering, gravity segregation, reservoir heterogeneity and miscible condition; should pay

more attention in the process of CO, injection.
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(3)Water alternating gas injection, CQO; foam or gas thickening technology should be investigated
further for field application.

(4) Aimed at low permeability reservoirs in China, the related research should focus on suppressing
gas channeling and improving sweep efficiency in future.

With the coming of “post-Kyoto world” in 2012, China will inevitably become the focus in the glob-
al performance for greenhouse gas emissions. So the CO, displacement and geological storage technique

will make positive contribution for China's energy supply and emission reduction.
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Abstract: This study has attempted to evaluate and compare the effect of improving injectivi-
ty of a heavy oil reservoir under different injection strategies using water, CO, and Water &
CO; Injection (WAC). A three-phase, three-dimensional, black oil simulator was construc-
ted in terms of the data of West Sak heavy oil reservoir. On the basis of this simulation stud-
y, the conclusions are specified as follows. The injectivity of heavy oil reservoir decreases
following increase of injecting flow rate. Compared to water flooding, CO, injection is a
promising way to increase injectivity of heavy oil reservoirs. However, the injectivity re-
duces rapidly when water injection starts. The larger amounts of CO, injected the bigger in-
jectivity improved.

Key words: injectivity; heavy oil; CO,; WAC
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0 Introduction

As low recovery and high costs heavy oil was used to be ignored. The increasing costs of discovering
new oil fields and the decline of conventional oil make oil industry have to pay attention to the trillions of
barrels of heavy oilt.

Water injection for voidage replacement is the most common method of avoiding low recovery by
pressure depletion. There is a big problem for water injecting into heavy oil reservoir which is low recov-
ery and injectivity™ . CO, injection and WAC which are established techniques for recovering additional
oil can alleviate this problem.

The use of CO, for EOR (enhance oil recovery) and for geologic storage™ used to achieve miscible
conditions with crude oil. However the injection of CO; in heavy oils is quite popular these years because

1,5]

of high oil price and greenhouse effect problem. The main mechanisms™'* of CO, immiscible include:

(1) oil swelling, (2) oil viscosity reduction, (3) hydrocarbon extraction.

1 Model Development

In this study we investigate different injection strategies in which CO; and WAC can be utilised for
improving injectivity. The model used in this investigation is based on a scaled down single well model
of the West Sak field. Simulations are conducted using the three-phase, three-dimensional, ECLIPSE

black oil reservoir simulator.
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1.1 Reservoir description

The West Sak reservoir on the North Slope of Alaska encompasses several oil-bearing sands within
a Late Cretaceous shelf sand sequence and contains an estimated 15 to 25 billion bbl of oil in placet®.
The reservoir covers & 260 sq miles and predominantly overlies the Kuparuk formation in the Kuparuk
River Unit. Reservoir depth ranges from 2 000 to 4 500 ft, and because of proximity to the permafrost in
the region, reservoir temperature is unusually low at these depths (50 ~ 100 °F). The West Sak oil
quality varies vertically and laterally within the reservoir, with oil gravity ranging from 12 to 22 API and

the oil viscosity varies between 50 and 3 000 cp'’. In general, the oil gravity increases with increasing

depth.
1.2 Model description

The simulation model used in this study was based on a scaled down single well model of the West
Sak field. The reservoir is located at a depth of 3 500 ft. It has dimensions of 600 ft X 600 ft and a
thickness of 10 ft. The each grid size in the model is 10 ftX10 ftX 10 ft and the number of the cells is
3 600. It is assumed that the initial reservoir pressure is 1 802 psi and the reservoir temperature is 75 °F.
There are just one producer in the cell (1 1 1) and one injector in the cell (60 60 1).

A three-phase three-dimensional black oil simulator was used (Eclipse 100). The keyword RSVD in
eclipse was used to set the initial CO, solubility in oil, such that CO, will dissolve in reservoir oil. This
has been confirmed by looking at the solubility properties of CO; in the reservoir.

The layer rock and fluid properties such as porosity, water saturation, hydrocarbon saturation and

depth are obtained from published information on this field.

1.3 Oil PVT properties

The characteristics of two oil samples (A & B) for West Sak crude are reported in the literature*.

Both oils were from the same midstructure well and are considered to be reasonably representative of the
reservoir oil. Characteristics of the oil sample A were used in this study.

Static equilibrium experiments had been performed on these oils to measure the solubility of CO,
and the physical properties for live phases present after equilibration.

The amount of CO, required to lower the dead oil viscosity to bubble point viscosity which is 82. 4 cp is around
137 scf/STB. This amount is added to the solubility, R, values to account for the hydrocarbon gas initially present
in solution. The input PVT properties for oil A including its CO, solubility is shown in Tab. 1.

Tab.1 Oil A PVT properties including CO, solubility

solubility, R, /(mscf/bbl) saturation pressure/psia oil formation volume factor, B,/ (rb/stb) viscosity s /cp

0.137 80. 1 1.025 85.9
0.176 3 99.5 1. 034 61.9
0.217 5 200. 2 1. 049 47.7

0.277 306 1.072 35.6

0.324 394 1. 090 25.7

0.399 503 1. 118 19.0

0.459 585 1. 140 16.0

0.526 668 1. 166 14.0

0.694 797 1.231 13.0

0.722 150 0 1.234 12.7

0.722 250 0 1. 201 12.7

0.722 500 0 1. 100 12.7
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1.4 Rock and water properties
The rock and water properties are obtained from the literature for West Sak field"*!. The water for-
mation volume factor, the CO, saturated water density and the water viscosity with dissolved CO; are

used, and are summarized in Tab. 2.

1.5 Relative permeability and saturations Tab.2 Rock and water properties

The three phases which are oil, water and gas rock compressibility 5X10°°
can occur in the model at different reservoir condi-  water compressibility 4X10°°
tions. The end-point relative permeability and re-  water density 1.07 gm/cc
sidual saturations were the only available relative  water viscosity 1.1cp

permeability and saturation data for West Sak . (0o olume factor 1. 04 tb/sth

field™!. However, oil, water and gas relative per-

meability curves for the nearby Sadlerochit group in the North Slope were available from the open litera-

ture''”’, The residual saturation and permeability parameters for West Sak are presented in Tab. 3.
Corey model was used to calculate relative Tab.3 West Sak residual permeability and
permeability curves for the Sadlerochit group, saturation parameters
which were compared with the measured data to ol residual saturation to gas, S 0. 20
find optimized Corey exponents for water-oil and ol residual saturation to water, S, 0. 20
gas-oil systems. These exponents along with the connate water saturation, S,. 0.25
end-point relative permeability and residual satura-  &as residual saturation. S, 0.05
. . . 1 0
tions for West Sak were used to generate three end point oil relative permeability, Kx 0.71
. . . r end point water relative permeability, K, 0.21
phase relative permeability curve using Corey s
. . end point gas relative permeability, K%, 1. 00
method. The oil-water capillary pressure data from ! g P Yo D
) ) ] corey exponent for oil-water 3.0
the Sadlerochit group is used in the model. The )
corey exponent for oil-gas 1.5
relative permeability for water-oil and liquid-gas of
West Sak calculated by the above way are presented in Fig. 1 and Fig. 2.
1 1
09 | 09
0.8 | —&— Kro 0.8
0.7 | —=— Krw 0.7 |-
0.6
2 0.5
04
0.3
0.2+
0.1
0 1 1
02 04 06 08 1 0.2 0.4 0.6 0.8
Sw Sg
Fig. 1 Oil-water relative permeability Fig.2 Oil-gas relative permeability

3 Simulation Results and Discussion

The injectivity index is a direct measure of the injector performance. The injectivity index (I) can

be defined by the following relation! .

_Q
AP

Here, Q, is the total injection rate of water and gas (measured in reservoir volumes) and A P is the

I

pressure difference between the bottom hole flowing pressure and formation pressure. The injectivity in-

dex defines the flow conductance of the fluids from the injector into the formation.
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From an operational point, it is important to maintain a sufficiently high injection rate for produc-
tion. However, the injectivity is very small for heavy oil reservoir when water is injected alone as the
flow conductance of the heavy oil is quite small.

The different runs were operated to investigate the injectivity of the heavy oil reservoir. They are:

(1) waterflooding, (2) CO, flooding,(3) WAC.
2.1 Water flooding
In this case, we did two runs whose flow rates are 5 bbl/day and 50 bbl/day separately. The Fig. 3

shows the injectivity versus time of two cases. The upper curve (5-Water Injection(WI)) in the chart is
for 5 bbl/day and the lower one (50-Water Injection(WI)) is for 50 bbl/day. The 5-Water Injection(WI)
has much bigger value of injectivity than the 50-Water Injection(WI). Since the initial reservoir crude
oil's high viscosity, the reservoir has low pressure transmissibility. When the flow rate of injector is
much higher than that of producer the injectivity would have a small value because of high injection pres-

sure and big A P,
2.2 CO, flooding

In this case, there are also two runs which are 5 bbl/day and 50 bbl/day of flow rate for injector.
Similar to the water flooding the injectivity of big flow rate run is less than that of small flow rate. The
slope of injectivity for 50-CO, Injection run (Fig. 3) is a little bit complicated. For the run of 50-CO, In-
jection the oil viscosity near by the injector decreases rapidly, so the injectivity has a big change versus
time during 0 day to 100 days. And then the injectivity increases slowly until the CO, dissolves into the
oil near by the producer. The injectivity of 50-CQO; Injection run increases fast after 400 days shown in
the Fig. 3 since the CO, has transmit to the producer and dissolves into the oil of whole reservoir. Com-
pared to water flooding (Fig. 3), CO, flooding has a far bigger injectivity because of its high compressi-
bility and ability of reducing viscosity for heavy oil.
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—*— Water injection (WI)
—+— 50 day C]OQ—W'I

50.0 - —a 100day CO,-WI
& 200day CO,-WI
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-
o
o
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L
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5.0 10.0 PRt —o— 1000 day CO,-WI
—4— CO, injection (CI)
0.0 al 0.0 I | ! I 1
0 100 200 300 400 500 600 0 200 400 600 800 1000 1200 1400 1600
Time/d Time/d
Fig.3 The injectivity of water and CO, flooding Fig.4 The injectivity of CO,/water flooding
2.3 WAC

In this case, the flow rate of producer and injector was kept at 5 bbl/day. Water is injected follow-
ing CO, injection of 50 days, 100 days, 200 days, 500 days and 1 000 days separately.

The injectivity of all the runs decreases rapidly after injecting water and then doesn’t change more
following time. All the curves of injectivity versus time are almost parallel when they are stabile during
water injection shown by Fig. 4. Compared to runs of 100 Day CO;-WI and 200 Day CO,-WI, the run of
50 Day CO,-WI is efficient to improve the injectivity. There isn't much increase of injectivity for the run
of 100 days and 200 days CO, injection from the run of 50 days injection. We can compare the effect on

improving injectivity between 500 Day CO;-WI and 1 000 Day CO,-WI in the same way. There is little
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increase for the injectivity of 1 000 Day CO,-WI from 500 Day CO,-WI during both value are stabile.
The Fig. 4 shows that the effect of per-CO, injection-day improving injectivity decreased following the
increasing of the days of CO, injection. However, the injectivity improve more when CQ, is injected lon-

ger time, and this also can consume the extra CO, in the air to weaken greenhouse effect.
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TECHNOLOGY ON IMPROVE MECHANICAL OIL EXTRACTION
EFFICIENCY USED IN CHANGQING OILFILED
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Abstract: For the machinery oil extraction efficiency raising the Changqing Oil Field, the
system efficiency having carried out the energy minimum optimization, taking the oil motor-
pumped well out simulates optimization, machinery oil extraction well system efficiency
three terms technology such as parameter optimization adjustment. In proper order, carry
out analysis, optimize and adjust in putting process into practice in the scene, to be put into
effect. The result applying indicates a scene, the three terms technology improving machin-
ery oil extraction efficiency gets to Changqing Oil Field in the field of getting on the stick and
costing down and so on to have arrived at a positive role.

Key words: optimize; efficiency; raising; system
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0 Introduction

In having the pole pump to take oil well procedure of production out, change happened because stra-
tum pressure, water ratio, childbirth make parameters such as painting a ratio, moving liquid face an-
gry, meeting make system harmonize a job no longer under original pumping combination parameter,
appear problem of bore hole pump row amount inharmonious with stratum confession liquid ability, lead
to systematic efficiency reduces, consumes can increase by. The technology paints the mechanical oil ex-
traction efficiency applying rise therefore, be obliged to systematically to now available shrinking carry-
ing out real time diagnose, find out the low yield low effect energies well and analyse it's low effect

cause, the system optimization taking a well out provides the theory basis to machine.

1 Technology on Energy Minimum Optimizes

Energy consumption minimum machinery oil extraction system designs that the technology has
built the same stuff having the pole pump to take oil system entering power reckoning out, that method
with having a pole to take oil system entering power partition out being that the effective power, the
floor lose power, in the pit glues stagnant loss power, well letting down moves five parts losing power,

and dissolving gas swelling power, analytical every part power influencing factor, have ascertained the

« WORE H . 2010-12-11
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function relational expression shrinking to paint the system input power with the thing nature parame-
ter, well deflection parameter, equipment parameter and the room producing parameter combination.
According to being an input power's turn to calculate relational expression, have suggested that system
designs method with the energy consumption minimum or the machinery oil extraction taking cost mini-
mum as target function, that method applying carries out the machinery oil extraction parameter optimi-
zation, is able to ascertain the most economical machinery oil extraction parameter combination.

H2 of 121 oil wells in the implementation of the optimal adjustment, a smooth fluid production

" reduced by a 4. 9 min ', pump efficiency increased by

wells, oil wells pumping an average of 6. 8 min
10. 7% and the average system efficiency is improved by 2. 2%. The average single well at saving 7. 04
kW + h, energy-saving rate of 13. 8%, Tab. 1. 2010, on the mechanical efficiency of the system is lower
than 20% of the oil wells to optimize the design, completion of optimal adjustment of mechanical wells
1 607 wells, the average system efficiency 14. 99% before the adjustment increased to 17.52% after ad-
justment, increased by 2. 53%; the average power consumption by a single well at the 79. 24 kW « h be-
fore adjustment down to the adjusted 68.7 kW * h, down 10.53 kW ¢ h. New mechanical oil production
system under the premise of the same target yield than the conventional design method using the system
designed can greatly improve efficiency, reduce energy consumption of mechanical oil production costs;

can extend the oil pump inspection cycle and reduce the cost of oil well operations.

Tab.1 Application of the lowest energy consumption areas of China 2 Mechanical effects of oil production system design

liquid stroke fluid pump input effective system on power
project production time level efficiency power power efficiency  consumption
/(m*/d)  /min"! /m /% /kW /kW /% /kW « h
before adjustment 3.66 6.8 874.7 33.2 2.09 0. 35 16.7 50.93
adjusted 3. 47 4.9 1021.3 43.9 1. 80 0. 34 18.9 43. 89

2 Simulation and Optimization of System Efficiency of Pumping Wells

The mechanical efficiency of the system promote the use of simulation technology demonstration ar-
ea, according to the simulation application, based on the idea of carrying out the test to adjust the appli-
cation that is optimized by simulation has been improved after thepotential well, on the basis of a test to

optimize the contrast adjustment improve the efficiency of the system of pumping wells.
2.1 Simulation

Whether the oil blocks according to site conditions for measuring power consumption, and motor oil
are working properly and so drag the selected oil blocks, 420 wells were simulated in H2. Data simula-
tion results show that the average daily fluid production 3. 95 m’, the average system efficiency
11. 14 %.

2.2 Optimization

To improve efficiency by focusing on underground. for mining through the well balanced and ra-
tional production pressure adjustment, improve efficiency oil pump and system efficiency. Through the
simulation of wells, preferably with the potential to improve efficiency of the system to 574 wells, in ac-
cordance with the “long stroke and low times, the appropriate diameter pump” principle, the adjustment

measures were proposed. H2 for simulation analysis of China's 420 wells, in the current pumping condi-
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tions, which increase thepotential efficiency of the system can make an adjustment parameter of 256
wells in the program, which program to adjust the parameter adjustment stroke, pumping is Lord, for
the program, supplemented by the pump. Production base in the 3 m® for the following, and the rela-
tively low efficiency of the system between the wells proposed the implementation of measures to open

the oil wells are 48.
2.3 Site implementation

H2 China blocks for efficient governance system, 420 wells in the simulation analysis, adjustment
programs, 274 wells, according to the actual site conditions, a total of 209 wells in the implementation

of the measures adjusted by the average system efficiency increased to 13.62%., 9.12% .

3 Mechanical Efficiency of the System Parameters of Production Wells Optimal Adjustment

Improve the mechanical efficiency of production wells in the lowest energy system optimization, and
system efficiency of simulation optimization design based on the sensitivity level by quantitative evalua-
tion of the optimum design analysis of pumping wells to adjust theoperating parameters of oil-based,
supporting application of energy-saving equipment,comprehensively improve the efficiency of mechanical
oil production system. Optimal adjustment of population throughout the year 3 734, after the imple-

mentation of the system efficiency is improved by 2. 98%, at saving 4. 21 X 10" kW « h.
3.1 Adjustment of stroke

The simulation optimization techniques, optimal adjustment of the parameters, the adjusted yield
stable, system efficiency improved significantly. Reduce the pumping speed of 412 oil wells, the average
pumping before adjustment 6. 2 min ', the average daily fluid production 3. 65 m®. Adjusted output
steady, pumping down to 4. 6 min ', the system efficiency from 14. 81% up to 18.58%, 3. 77% in-

crease.
3.2 Stroke adjustment

Analysis of 123 small adjustment stroke oil, before adjustment for the average stroke 2. 25 m, aver-
age daily fluid production 2. 39 m®. Adjusted yield smooth, stroke is reduced to 1. 86 m, the system ef-
ficiency from 11.79% up to 14.14%, 2.34% increase.

3.3 Pump diameter adjustment

Mechanical efficiency of the pump wells affected mainly by three aspects: sucker rod and tubing
string stretching flexibility, gas and sufficient dissatisfaction with the impact of loss. Because the elastic
rod string and tubing expansion, the piston stroke will have some losses, in order to reduce stroke dam-
age can be fixed anchors the bottom of the tubing, eliminating tubing deformation, but can also reduce
the rod and tubing wear. To reduce the impact of the gas and charge less, to the reasonable control of
casing gas, liquid level and yield stability, while taking increasing submergence depth, installed at the
inlet to the pump gas anchor and other measures. Pump leakage volume will increase with time, you can
improve the pump’s structure and improve the abrasion resistance performance of the pump, pump and
other measures are reviewed regularly to maintain the normal operation of the pump.

Analysis of 212 replaced by the 38 mm.®32 mm oil pump, adjust the pump efficiency of 18. 4%

before the average, the average daily fluid production 3. 25 m*. Adjusted production increased 14. 27 %
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from the increased efficiency of the system to 17.35%, increased 3. 07 %3.

4 Conclusion

By analyzing the efficiency of mechanical oil extraction technology in the successful application of
Changqging Oil Field, can draw the following conclusions:

(1) The lowest energy consumption and mechanical system design technology for mechanical oil ex-
traction parameters optimized to determine the most cost artificial lift parameters.

(2) The application of simulation technology, according to the simulation test based on the applica-
tion of adjustments to optimize the adjustment of ideas to improve the efficiency of the system of pum-
ping wells.

(3)Quantitative evaluation of the sensitivity level of the pumping wells is based on the analysis of
optimal design, the main operating parameters to adjust well, you can comprehensively improve the effi-

ciency of mechanical oil production system.
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Abstract: Alkaline sulfite-anthraquinone (AS-AQ) cooking was applied to the pretreatment
for enzymatic hydrolysis of cellulose of Japanese larch (Larix leptolepis) heartwood. We
changed the ratio of Na,SO; in the cooking liquors, and found that the 40% ratio of Na, SO,
at chips cooking had the capability of acquiring a high pulp yield and the lowest lignin content
compared to others. During the hydrolysis of AS-AQ pulps, the content of glucose hydro-
lyzed in the enzymatic hydrolysate of a pulp containing a small amount of lignin was higher
than that of a pulp containing a large amount of lignin at any cellulase charges (Filter paper
cellulase unit: FPU). We determined the enzyme adsorption to the pulps by pyrolysis-gas
chromatography/ mass spectrometry (Py-GC/MS).
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0 Introduction

Ethanol as one kind of bio-energy is made by the hydrolysis of cellulose to glucose and the fermenta-
tion of glucose. It has been reported that alkaline cooking™ and acid sulfite cooking™ are used for pre-
treatment of glucose production for ethanol from woody biomass. In this study, we focused on the AS-
AQ cooking as the pretreatment for production of bio-ethanol from larch wood. The cellulase activity
was determined according to the method by Natural Renewable Energy Laboratory (NREL)™!, and then
AS-AQ pulps with a large or a small amount of lignin were treated at various charges of cellulase based

on the above method.
1 Materials and Methods

1.1 Materials
The 30-year-old Japanese larch (Larix leptolepis) grown in the Yatsugatake Research Forest, Ag-

ricultural and Forestry Research Center of the University of Tsukuba was selected. The heartwood was
cut into chips (20 mm X 10 mm X 3 mm as longitudinal X radial X tangential direction) with a chisel

for large scale cooking and grinded into meals (40~80 mesh) by a Willy mill for small scale cooking.
1.2 Alkaline sulfite cooking of wood chips and wood meals

The large scale cooking was performed in a 500 mL stainless steel autoclave (Taiatsu Techno Corporation)
with 45 g (as oven-dried weight) of chips, and the small scale cooking was performed in a 12 mL stainless steel

autoclave with 1 g of wood meals™!. The following conditions were applied in the cooking:
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Active alkali charge: 30%, calculated as Na,O. NaOH/Na,SO, ratio: 80/20, 70/30, 60/40, 50/
50, calculated as Na,O. Heating time to maximum cooking temperature: 45 min. Cooking time: 2 or
4 h. Maximum cooking temperature: 160 “C. AQ charge: 0.1%; AQ was SAQ provided by Kawasaki
Kasei Chemicals LTD. Liquor ratio: large scale: 5.5 L/kg; small scale: 10 L/kg™.

1.3 Analysis of wood and pulp

The lignin contents and the carbohydrate compositions of the wood and the pulps were determined
by the procedure as following:

Each 0. 3 g (oven-dried weight) of the sample was primarily hydrolyzed with 72% sulfuric acid for
2.5 h, and secondarily hydrolyzed with dilution to 4% sulfuric acid at 120 °C for 1 h. Solution was fil-
trated into residue and filtrate with a glass filter (1GP16), and the residue was expressed as the Klason
lignin (acid insoluble lignin). The acid soluble lignin and the sugars compositions were determined using

the filtrate.

16
14 —-O- Wood meals
12 —@— Wood chips

10
8

1.4 Enzymatic hydrolysis treatment

Pulp was treated with an enzyme solution containing a cellulase
(GC220, provided by Genencor Kyowa Co. Ltd. , Japan). 40 mg (as

oven-dried) of pulp was made into a strip (10 mm X 60 mm). The

N B

strip sample was rolled and put into a 13 mm X 100 mm (diameter X
length) test tube. 1 mL of 0. 05 M acetic acid buffer (pH 4. 8) and 0. " ” ” ”
5 mL of the diluted enzyme solution was added into the test tube. The Na,50,ratio/ %

Lignin content of pulp/ %

1 1 1

o

pulp strips should be totally saturated by the solution., and then were Fig.1 Relationship between Na,SO, ratio
treated at 45 °C for 1, 2, 4, 6 h, respectively.

On the other hand, the filter paper cellulase unit (FPU.;
pmol glucose/min) in the GC220 solution was determined. It contained 63.5 FPU/mL (ADVANTEC
No. 1 filter paper was utilized as a substrate). The charges of GC220 to the pulps were 6.4, 12.7, 63.5

of cooking liquor and ligin content of pulp

FPU/g pulp, respectively in this study.

After the enzymatic treatment, the suspension was heated in the test tube at 100 ‘C for deactivating
the cellulase. The amount of glucose formed during the treatment in the filtrate (a resolution part of the
pulp) was determined by ion chromatography using the Dionex system.

1.5 Estimation of amount of residual lignin and enzyme in enzymatic-treated pulp

The enzymatic-treated pulps were sufficiently washed with the acetic acid buffer and distilled water
for 20 min and then analyzed by pyrolysis-gas chromatography/mass spectrometry (Py-GC/MS). Eico-
sane solved in ethyl acetate was utilized as an internal standard. The concentration of the eicosane in the

solution was 0.1 pg/pl. Enzymatic-treated pulp (150 pg) with 2 pLb of the internal standard solution
was analyzed with Py-GC/MS.

2 Results and Discussion

Tab.1 Lignin contents of Larix leptolepis
heardwood and its AS-AQ pulps

2.1 Effects of sodium sulfite on delignification of

Larix leptolepis heartwood chips and meals

Both wood chips and meals were cooked for 4 — Wood ASAQ pulps
cooking time/h — 2 4
h under the same conditions except the liquor rati- pulp yield/ % o 59,5 473
o. In the chips cooking, the lignin content of pulp Klason lignin/ % 31.6 7 1.4
also increased with the increase of Na,SO; ratio by acid solble lignin 0.5 0.5 0.3

30% Na,SO, ratio. However, at 40% of the Legend:AS-AQ:NaOH/Na,SO; ratio:60/40.
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Na, SO, ratio, the lignin content was 3.49% , which was the lowest one compared with others (Fig. 1).
At the same ratios of Na,SO;, the lignin contents of meal-pulps were generally higher than chip-pulps,
but at 50% of the Na, SO, ratio, that of chip-pulp was little higher. The variation of pulp yields between
chips and meals cooking was almost similar to each other.

As shown in Tab. 1, the Klason lignin content of wood was decreased from 31. 6% to 7. 0% or
1.4% by AS-AQ cooking for 2 or 4 h at 40% of the Na, SO, raito. When the cooking time was prolonged
by 2 hours, the Klason lignin and acid soluble lignin contents were further reduced by 5. 6% and 0. 2%,
respectively.

2.2 Enzymatic hydrolysis of delignified pulps by AS-AQ cooking
2.2.1 Behavior of filter paper in the hydrolysis and determination of FPU of the enzyme

In order to determine the cellulase activity, we utilized five different diluting factors to dilute the
GC220 solution. The enzymatic hydrolysis treatment with a substrate of filter paper was conducted ac-
cording to the method by NREL. At 63.5 FPU/g of cellulase charge, about 50% of filter paper was
converted into glucose after the 6 h (Fig. 2a). During the charge of 12. 7 FPU/g (at one fifth of 63.5
FPU/g), 33% of filter paper was converted into glucose. The behavior of filter paper in the hydrolysis

was expressed as the function of FPU calculation at 1 h treatment (Fig. 2b).

4~O 3-0
® 63.5FPU/g
351 02994 2.5 } 0 12.7FPU/¢g
B gof yghlesse w0 A 6.4FPU/g
%"’a 25 L R'=0.9798 g 2.0 { A3.2FPU/g
g § . 3 W 2.6FPU/g
c 8 20F g 15
O -
- g 15} 2 10
D = (O]
& “ 1.0
0.5 0.5
0.0 L 0.0
0 10 12 0 1 2 3 4 5 6
Glucose/mg Treatment time/h
Fig. 2a Behavior of filter paper in Fig. 2b  Function of FPU calculation
the hydrolysis (45 C for 1 h)

2.2.2 Enzymatic hydrolysis of delignified pulps by AS-AQ cooking

At 63.5 FPU/g of cellulase charge, AS-AQ (4 h cooking) pulp gave glucose in a 40% yield of the
pulp weight after 6 h, and AS-AQ 2 h pulp gave it in only a 22% yield (Fig. 3a). During the charge of
12.7 FPU/g, AS-AQ 2 h and 4 h pulps were hydrolyzed with the conversion of 15% and 20% glucose,
respectively. Finally, at 6.4 FPU/g, as half as the charge of 12. 7 FPU/g, the conversion of ASSAQ 2 h
and 4 h pulps were 8.6% and 10. 5%, respectively (Fig. 3b).

30 12

25 | —H— Filter paper 10  —— Filter paper
w0 —O— AS-AQ4h 0 —— AS-AQ4h
g 20 | —€— AS-AQ2h g 8 —@— AS-AQ2h
2 g 6
g g
=1 =
= = 4
@) 10 o}

5 2

0 1 2 3 4 5 6 0 1 2 3 4 5 6
Treatment time/h Treatment time/h
Fig.3a Enzymatic hydrolysis Fig.3b Enzymatic hydrolysis

of AS-AQ pulps of AS-AQ pulps
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2.3 Determination of enzyme absorption to the pulp

As shown in Fig. 4, the peaks of pyrolysis products from the residual lignin and the enzyme were
clearly observed on a pyrogram. The pulp was obtained by AS-AQ 2 h cooking and 1 h enzymatic hy-

drolysis treatment.

117.00 (20.00)
130.00 (20.00)

Fig.4 Analysis of residual lignin and the adsorbed enzyme in Larix leptolepis wood AS-AQ pulp by Py-GC/MS
(Notes: G1 : guaiacol, G2 :4-methylguaiacol, G3:4-vinylguaiacol, G9:trans-i

genol , G19 : trans-coniferyl alcohol, E1 and E2:compounds from the en-

zyme, monitored by 117 and 130, respectively, L. S, :internal standard)
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STATE CORRECTION EQUIPMENT OF WORK-PIECE BASED
ON MACHINE VISION

CAI Chen-yun, LI Xia

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

710021, China)

Abstract: This paper presents a novel work-piece state correction method and equipment. In
order to correct state, this paper illustrates the method of image similarity rate which is to
carry on object location and to calculate work-piece’s deviate angle using machine vision.
This method is proved to be useful and efficient in practice. This paper is innovative in three
facts. First, using similarity rate of labelled images is more convenient for this purpose than
the complex combination which is composed by sensors and machinery. Second, the algo-
rithm of this method is easier to realize than other methods. Third, this equipment can fit a
multi-purpose situation through flexible adjusting matching labelled image. This method can
be widely used in other similar application.

Key words: machine vision; labelled image; similarity rate; state correction
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0 Introduction

This paper presents a novel work-piece state correction equipment which is in serial production. The work-
piece has a unique property which has a screw hole off the axis neutrally; the hexagon work-piece is a kind of
special parts in the line. According to the technique, before the next assemble it has to be put in the same state
orderliness. This equipment offers four features. First, it works using image processing which never appeared in
such type of application. Similarly, it can control the work-piece into middle of the conveyor. Third, it can put
work-piece in the same state quickly. Finally, it allows a various speed of the conveyor. Current equipment
which has the state correction function usually is the combination of sensors and machinery. Such type of equip-
ments usually is developed to fit a simply situation and constantly speed of conveyor. Our equipment can fit a
multi-purpose situation because not only it uses image processing but also it can adjust algorithm flexibly. Flexi-

ble algorithm applies vivid application situation.

1 Structure and Workflow of Equipment

This set of equipment (Fig. 1) is mainly consisted of industrial computer, industrial camera, machine arm,
conveyor, photoelectric switch, slope, and PCI interface card and PCI image capture card. Among them, the ma-
chine arm is consisted of a horizontal pole and a disk electromagnet. The electromagnet is located above the convey-
or, can only allow a work-piece pass under. This electromagnet can take the vertical axis as center to revolve under

the control of computer. The camera is a black and white camera and sends video signal to video card through coax-
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ial cable. PCI interface card cennects sensors and performing

structure to computer through shielded twisted-pair. PCI inter-
face card is responsible to receive feedback signal of machine arm
and the photoelectric switch signal, in the meantime, it also
sends out the order signal of computer to the performance struc-
ture of machine arm. The conveyor takes a high contract mate-

rial from work-piece color, in order to detecte clear shape of ob-

ject. There is an important and essential element in this equip-

ments. it is a slope. This slope has 2 functions: the first is me-

Lindustrial computer, 2.industrial camera, 3.machine arm,

. . . . . 4.conveyor, 5.photoelectric switch, 6.slope, 7.electromagnet,
chanical concentration function, the second is acceleration func- 8.coaxial cable, 9.shielded twisted-pair

tion. Through the two functions, slpoe can take advantage of the Fig.1 Structure of equipment
two functions in order to make work-pieces slip into the center
axis of conveyor, in the meantime it promotes the computing speed and accuracy.

Fig. 2 shows the main flowchart of equipment. The work-piece slips in-

to conveyor one by one in order. When work-piece moves under the camera,
the computer will succeed in recieving a camera video stream signal and ac-
quire a series of images thus. The computer carries on images proccessing of

current work-piece in order to comput deviation angle. As the work-piece

continuously moves, examine continuously gose on. When work-piece moves EICCS‘WOI . Capture Save
. . . . ectromgne Image Data

under the camera, the photoelectric switch will be covered by the work piece to Rotate 7
7y

and delivers an switch signal to the computer. This action means the work- Comoute Angle

. . . . of Workpiece

piece has already arrived under the electromagnet. After receives a switch to Rotate End

L ]

signal, the computer sends out a control signal to the machine arm, then the

electromagnet powers on and adsorbs a work-piece. The electromagnet re- Fig.2 Main flowchart of

volves to correct a work-piece state. When this action has been completed, equipment

electromagnet powers off to release work-piece. This process circularly carries on, work-pieces will be corrected

one by one in the same direction alignment and be deliverered to next procedure.

2  Key Issues

As the reason of image characteristic, only when object moves under camera, the error of capturing
will be the minimum. But the difficulty of capture image is how to judge the movement when the work-
piece moves under the camera. This set of equipment needs to solve two key issues. The first is when
the computer succeeds in capturing a suitable image; the second is how can compute deviating angle of a
testing work-piece. According to current profiles, location algorithm of image is majorly making the ba-
sis of pattern recognition. These methods can meet the purpose of the object recognition and the location
position, but they have a common problerm, the low computing efficiency. For the low efficiency prob-
lerm, static object doesn’t have influence too much, but when object moves fastly on the conveyor, it
brings disadvantages for realtime calculate and examination. In the mean time linear classifier, neural
network algorithm, signature matching algorithm need too much data for repeatedly training. This takes
a great deal of consume of operation cost. In fact, on-line products usually changes, computer can not

carry on a great deal of training. So have to use a kind of simple, effective and dependable calculate way
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to meet the state correction purpose. Discrepancy measures for binary images were proposed . Those
methods use the distance between the mis-segmented pixel and the nearest pixel that actually belongs to
the mis-segmented class. Then a discrepancy measure is calculated. However, those methods cannot ap-
ply to grey-scale and colour images. Dissimilarity measures were proposed”*!. Those measures evaluate
dissimilarities between objects in grey-scale images. Since those methods aim at derivation of a differ-
ence between objects, they are inapplicable to labeled image evaluation by pixel-based labelling such as

710 Those methods characterize differ-

color clustering. Similarity measures for images were proposed
ent segmentation algorithm by simply computing some “goodness” measures based on the segmented

image without the knowledge of the correct segmentation.

3 Solution of Issues

Let A and B be labelled images. Suppose that the size of the two images is the same, and let N be the total
number of pixels in each image. The purpose of the similarity measure is to bring an idea of the error amount in-
troduced by the binary relations between arbitrary pixels. So, first of all, a coincidence value of binary relation
S is calculated for each pair of pixels (i, j); 1< , j<<N by the following equation:

L A =A() and BG)=B()
s(i,j)= or A(DF#A() and BG)F#B() @D)
0:otherwise

Where A(i) denotes a label value assigned to a pixel i on the image A. Although the order of pixels
is free, the same order is required between two images. Thus, the same number of pixel i, j,... points
out the pixel of the same state for two images. Fig. 3 shows examples in the case s(z, j)=1 in Eq. (1).
If both pixels i and ; have the same label for both two images as shown in Fig. 3, the coincidence value
of binary relations must be high. In the same concept, if both labels have the different label for both two
images as shown in Fig. 4, the coincidence value must be high. Thus, in the above two cases, s(i, j)=
1. On the other hand, if the label of a pixel coincides with another pixel’s label on an image and the la-

bels are difference on another image, s(i, j) =0 as shown in Fig. 5.

mal =

Fig.3 Both pixels have been assigned to the same Fig.4 'Two pixels have been assigned to the different
label. In the case s(i, j)=1 in Eq. (1D label. In the case s(i, j)=1 in Eq. (1)

Then a coincidence matrix S is represented by
)(191) 3(192) b 3(19N)
3(291) 3(272) A ?(ZaN)
s=| T e @
: : - : = A) B(j)

?(Nal) ?(Naz) A ?(N,N) . .
Fig.5 'Two pixels have been as-
The coincidence value s(i, j) has a commutative relation s(i, j) = s( j, i), . .
signed to the different la-

bel. In the case s(i, j)=
0 in Eq. (1

where s(i, 1)=1. Thus, Eq. (2) is modified as and it becomes a symmetric matrix.
Then the proposed basic similarity rate sim is defined the average of upper triangular

elements of matrix S as follows:
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e 200 0<sm<1 3
sim = NYN ' < am <

Where the denominator represents the number of upper triangular elements, The similarity rate sim becomes 1
when two labelled images are the same completely. If an unique label is assigned to an image and altogether different
labels are attached to another image, the similarity rate becomes 0.

The flowchart of capture image is shown in Fig. 6. The computer is responsible for processing video signal, receiv-
ing video signal from the camera, and capturing the images from which the PCI video is installed in the computer. The
image will be transformed into binary image, in order to carry on similarity rate calculation. It is the key moment,
when a similarity rate becomes the maximum at the same time work-piece moves under camera. Therefore computer
will output current image for next processing at this moment. Grey level transformation (Fig. 7) is to convert image in-
to a binary image. For it only uses the shape character of image, algorithm will take advantage of binary image trans-
formation. Let original image (a) transform to binary image (c) using transformation curve (b) which is referred from

grey histogram.

Capture Video Grey Level N Compute
Frame Transformation Similar Rate

A

Video [P

Is Maximum
Similarity Rate?

Capture Current
Frame Image

Fig.6 Flowchart of capture image

255

Output

o

Input 255

(a) Original image (b) Grey level transformation curve (c) Binary image

Fig.7 Grey level transformation

In this application, let A be the input image and B be the
labelled image (Fig. 8). As work-piece’s shape is a hexagon » a
circle is suitable for image B. The circle is located the place
where is under camera. When work-piece moves under the

camera, the similarity rate sim will approach to 1 and become

the maximum. Computer will let transport current work-piece’s (a) Not matching (b) Maximum matching
image to next processing at this moment. Fig.8  Labelled image matching

The difficulty of computing deviate angle lies in how to quickly compute. Currently the calculation of object shape
parameter are two-dimensional calculation and 3D calculation of shape detection, the former mainly uses the operation
method of morphologic characters that appears opposite and simple, the latter uses 3D affine transformation and mor-
phologic operation for a combining method, so the amount of calculation of the latter is bigger. But it doesn't have a
kind of method for unifying to various different application situations, so we have to develop a kind of quickly effective
method. For the application environment, because of object shape is relatively simple, and the character of object is
mainly expressed its upper surface characteristic, so we decide to use morphologic operation and geometry operation to-

gether. Geometry shape operation is relatively simpler than others, so this method can satisfy the request.
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Fig. 9 shows the method of how to calculate the deviate angles of work-piece. Note full line hexagon is a “Golden”
image (a standard image of work-piece which is in corrected state), note dash line hexagon is the test image (which is
waiting for correction). A(x;, y;) is the image G-center (gravity center) of screw hole in full line hexagon. B(x;, y.)
is the image G-center (gravity center) of screw hole in dash line hexagon. O(x;, y5) is the center of hexagon. Angle 0
is deviation angle of testing work-piece. Three points include A(x;, ), B(ay s v,) and O(as, y3)» note R as radius.
Among them, A(x;s v1)s O(xss y5) and R have been already known , test image hole's G-center computes B(x, ,

v,). Now we can easily build a way to compute angle @ using three points.

C)C0e)
6 < -120°> < -60°(> \

Fig.9 Method of calculating the deviate angles

1} 4 Location Accuracy
£ os
oy It is different of location error between similarity rate way and linear
2 0.6 [
S o classifier in 1 000 work-pieces testing. Fig. 10. shows similarity rate sim
E B [~ . . :
& 0ol will approach to 1 and become the maximum when work-piece moves un-
0 der camera, dash line indicates the trend of similarity rate sim. Horizontal

axis is the away from center camera crossing moving direction, vertical
Away from the center of camera/mm

. o ) axis is the similarity rate sim.
Fig. 10 Similarity rate sim Y
For the sake of using linear classifier, we defined 8 character

[11-14]

points and 24 character shapes. Some researches show the error times of linear classifier is bigger

than the method of similarity rate. This is because linear classifier's accuracy is affected by the numbers
of character parameters. On the other hand, linear classifier needs to be training, but it is not realistic in

such application.
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PREPARATION OF NEW STYRENE-ACRYLIC LATEX EMULSION
AND APPLICATION IN CORRUGATED PAPER

LAI Shui-li, YUAN Dan, HAN Wu-jun
(Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The stability tyrene-acrylic latex emulsion has been prepared with seed emulsion
and emulsification process with styrene (St), butyl acrylate) (BA), methyl methacrylate
(MMA) and acrylic acid(AA) as monomers, sodium dodecyl sulfate (SDS) and alkylphenol
ethoxylates (OP-10) as anion emulsifier, KSP as initiator. And use the emulsion to intracy-
toplasmic glue on the paper. The results indicated that, the paper latex have good perform-
ance, when m(St) :m(MMA) :m(BA):m(AA)= 4:10:24:9, the amount of compound e-
mulsifier is 3% , the amount of initiator is 0. 6% .

Key words: styrene-acrylic latex; emulsion polymerization; paper strengthening agent
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STUDY ON THE PRODUCTION AND STRUCTURE OF EXPANDED GRAPHITE

ZHU Ye, XIA Xin-xing
(School of Papermaking Engineering, Shaanxi University of Science &. Technology, Xi'an 710021, China)

Abstract. Expanded graphite has been widely used as a novel material with its excellent prop-
erties. The article studied on the production and structure of expanded graphite. SEM pho-
tos showed that the surface of flexible graphite had numerous holes in size pm-level, which
give expanded graphite well compressibility. The expanded temperauure of expanded graph-
ite produced was 900 ‘C ,and the expanded time was 30~50 s.

Key words: expanded graphite; temperauure; time; structure
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CATALYTIC SYNTHESIS OF BENZOCAINE WITH CHITOSAN SULFATE

YIN Da-wei, LIU Yu-ting

(School of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: Benzocaine was synthesized using chitosan sulfate as catalyst. Simultaneously, the
effect of some factors, such as the amount of catalysts, pH, time and reaction temperature
on the yield of benzocaine were studied. The experiment results affirmed the best reaction
conditions: pH=2, the mass of chitosan sulfate was 0. 8 g, reaction tiome was 4 h, refluxing
temperature was 65 °C,the yield of benzocaine was 86. 8%. Using chitosan sulfate in synthe-
sis of benzocaine, the reaction condition was mild, nonexpendable, non-corrosive, and can
be reused.

Key words: chitosan sulfate; catalyst; benzocaine; synthesis
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GUTTA-PERCHA/CHLOROPRENE RUBBER BLENDS AND
THE STUDY OF SOUNDPROOF PROPERTY

REN Qing-hai, MA Yang-min, ZHANG Tian-fu
(School of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology , Xi'an 710021, China)

Abstract: Gutta-percha as low-temperature thermoplastic materials has excellent processing
of plastic, excellent water resistance, cold resistance, acid and alkali resistance, high insula-
tion and high damping. Gutta-percha can be used for insulation and damping materials due to
its high damping of the system. In this paper, gutta-percha and chloroprene rubber were
blended, and foaming agent was added into composite. Meanwhile, we studied the optimum
proportion of the composite, the optimum amount of foaming agent and the curing character-
istics of the composite.

Key words: gutta-percha; chloroprene rubber; blend; vesicant; deadening rubber
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STUDY ON THERMAL DEGRADATION MECHANISM AND PYROLYSIS OF
THE BLENDS OF L-POLY (LACTIC ACID) AND CALCIUM CHLORIDE

SU Xiu-xia, YAO Bao-jing
(Key Laboratory of Auxiliary Chemistry and Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science &. Technology, Xi'an 710021, China)

Abstract: The poly(L-lactic acid) (PLLA) cast film was made using purified PLLA and calci-
um chloride, the purified CHCI; acted as solvent. The specimen was investigated by modula-
ted thermogravmitry analysis, the results showed the PLILLA pyrolysis had one step, at the
same time we got the E,, Z and In(rate ratio). The structures low molecular compounds
were determined by NMR and FTIR. The data supported that during the pyrolysis process,
the furan, cyclopropanes and lactic acid were produced except low molecular PLA.

Key words: poly(lactide acid) ; heat degradation; modulated thermogravmitry; pyrolysis me-

chanical mechanism
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&1 R 180 °C i /K ik & LY ik FR 5 B K 1 XRD &3 , BT 1a BT LU HY o F FH A0 /K 300 BE 1 4
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XRD £ AE(a A KM, 4 950 C TFHEE 1.5 h) kg XRD £ 42950 C FHE 1.5 h)



5514 RN 45 - ZeSiO, 4K A B O K B 2 0B i pL B « 45

P 2 JEAE R B T A BUREBRES A PR A9 XRD B3 . i B o ol LU L 25 Bl Kk A BREL S R 140 °C
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50U PIE G AR AE ZeSiO, BIRERK i B0R B S8 @O i B T 98T RL S R X O
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PREPARATION OF NANO-ZrSiO, POWDERS BY MICROWAVE-
HYDROTHERMAL METHOD

LIU Da-wei, WANG Feng, ZHU Jian-feng, LI Dong, LI Qiang
(School of Materials Science and Engineering, Shaanxi University of Science &. Technology » Xi'an 710021, China)

Abstract: High-pure zircon powders were prepared using zirconium oxychloride and tetrae-
thoxysilane as staring materials by the microwave-hydrothermal method at 160~200 ‘C for
30 min, NaF was added to gel as mineralizer to promote crystallization of zircon. The phase
composition and mircostructure of zircon powders are identified by X-ray diffraction and
SEM. The results showed that: microwave-hydrothermal method could greatly reduce the
synthesis of zirconium silicate powder consumption by reducing the crystallization tempera-
ture of ZrSiO, to 160 “C and the crystallization time to 30 min. Zircon powders by microwave
hydrothermal synthesis are ellipsoids, the size and shape of Particle did not change much af-
ter the powders calcined at 950 “C, the zircon crystal size reached the maximum (20 nm).
And the reaction mechanism of microwave hydrothermal synthesis of zirconium silicate was
discussed.

Key words: microwave-hydrothermal method; ZrSiO,; nano-powders; reaction mechanism
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1.2.2 SEEI®

» e B A .2010-10-27
PRI /N 1974 —) , 2, B PE 48 PE 28 i L, O L B0 L AR 52 5 1) - 4 K b R



« 48 . B PG BB k2 2 4] 820 %

(DE 4. TEOS By E 2548 - 4lifk. TEOS DA 2= Hodh il 2= i
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PR AR AR R TR Y R B TR R ZE 3~15 h N L.
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70 60
% 60 | % 50 |

;%o 50 - E’J 40 /\\
mﬁ 40 mfﬁ 30 |
z 30F z 209
23 20 F = 10 |+

10 I 1 ! | 0 1 1 1 I

4 5 6 7 8 60 65 70 75 80

pH MOS-Cu(I) &4 %/ %
A1 RE pHA&xkZE A2 TRE%&FaHEREAERAAD
LR R Bty 35k F B 2 W %

H L 1 a) O, I SR AR (D C & %t IR 3% 1 W2 o kB 2 v W pHL (3 R I3 K > pH=6. 0 B, W Bt
TR BB K s pH KSR IE A W B RO R . AT 0L pH=6. 0 Ay fi S i 4% 1 L W B 7T 35 66. 7 mg/ g
2.1.2  R[EZE A 3R 00 H B A% R B CID B A 45 02 Bk IR 28 195

FEHTES T I ZE A %R 60%.65% .70 % .75 % 80X M4 F F 37 CRHG N 2.0 h. M 45 5,
UV-754 25835606 B H E A [R) 245 4 5 1Y DR 2 W BF L 25 5 LI 2.

H L 2 AT L 8 A SROME Al C I TC A5 W % R 3R %) W o i it o T 888 I SR A C T L5 0 245 65 R 3 K
e BRGNS H AR CID B A W4 A RN 70 i Wtk Bl K. R 50,1 me/g. 24 H E# K
WA CIDBCA WSS G R — 203 K W 52 T .

2.1.3 A FH B ) XoF 28 A1 SR A C I T 4 00 WA FE DR 35 1) 2 il
1637 CREH AT MAEM 0.5 ho1.0 h,1.5 h.2.0 h,2.5 h.3.0 h J5 ., J§ UV-754 £ 4Mr606

L OO0 0 0 35 W 450 5, .
5o 50 E" 60 -
B 40| % 50
E® | CRPTRS
mﬁ 30‘ ]IHE 30 b
z 20 £ 2}
& 10 B 10 }

0 L 1 1 0 ! ! 1 1 1 I

0.5 1 1.5 2 2.5 3 60 90 100 110 120 130

(LSRN REWE/(mg/g)
B3 REAEJR R AR E B4 FRERE A4 R A
Jk 7B E R

G R
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H &L 3 AT UL 5 AR SRR i) C 1T ) TC 5 W % R 3R %) W B it o s 7 I 1) 4 228 4 S 18 RS s/ o 78 2.0 h
IF 3K 3 5 A G I B 5y 48,5 mag/ g 2 S5 I I ) — 2 S K R B S 4 R
2. 1.4 PRE AR T 0F W R R 3R B R

TERZRWEIE /3598 80 mg/dL.90 mg/dL.100 mg/dL.110 mg/dL.120 mg/dL.130 mg/dL FJ 5k
PFR . F 37 CHRG KM h R 2 he B 45 5 . FH UV-754 A6 BE T 2 45 H Y IR 2 W B i L 445
DL 4.

H P 4 n] DL 24 S R SRR A C 1) P45 0 O 45 5 RO 70 0 IR S PR %A TR R e B A R 2R 00 I vk R 1Y
B R GEHERIG W/, 2 IR R BRI U6 W HE S 100 mg/dL I ik B i A RO IR 3R IR B £ 63. 8 mg/g.
2.2 ERRAE

285 B R R S GE 1A% B PR R N R R W R S e (BB AT £ R IR R — g RS A AR
F1o 157 RS o T b 3 5 T S 3 W i et L 2 S8 R IR S 3R Lo (3') it SE 30 o i — 20 75 58 1 R IR R M
i I BE & W %8 PR 2R 0 W BRI BE L S 9 25 SR an 3R 1 .

F1 EXHBER

N MOS-Cu &4 R (A /% B ] (B) /h FREWBE(C)/(mg/dL) pH(D) 2 B/ (mg/g)
1 1(68) 1(1.8) 1095) 1€6.5) 32. 8
2 1 2(2.0) 2(100) 2(7.0) 34.4
3 1 3(2.2) 3(105) 3(7.5) 26. 5
4 2(70) 1 2 3 46.3
5 2 2 3 1 48.0
6 2 3 1 2 70. 3
7 3(72) 1 3 2 55.9
8 3 2 1 3 35. 6
9 3 3 2 1 47.6
K, 93.7 147.0 148. 7 128. 4

K, 139.1 118. 4 130. 4 108. 4

K, 129.1 151.5 110.4 126.4

R 2.428 4.836 3.253 2.672

FY T 52 330 45 S 0] A 2% PR 3R X PR 3R W B 9 5 0 K/ S B> C> D> A BV B[] = R W) 46
W= R pH A > H 88 AR RAEW (D BCE W 256 3, B 52 A.B.Cy D, BRTEHR 37 5L EE g 37
CHZMET RN IR 2.2 h HERMRRAEH CID E AW MEs &% R 70% . pH R 7. 0, IREVI I E
9 95 mg/dL, HEF IR F A W B B K AT 3K 70. 3 mg/g.

3 Zig

3 b R 3RS 6 R AE Ay B T SR SR A 1 TC 5 R B R R e A A A < SR R VR B
W BER 95 mg/dL, W pH 24 7. 0, H &R AR RMEAR C 1D L G W 45658 70% . B E R 2.2 h, 725
TR E W I 70. 3 mg/g.

HER AR IRME AR LD BE 5 W08 PR 2R G W B 250 6 O W B S30R e 3 8 U B ISR WS B AT R AP i A=)
T PR R 2 A1, DR 32 o B SR I A AN (R AT 1 2 4 B 2 4008, 0 mT T L PR O A AR
43 3k

2 % x #t

(1] Vratdd, #0285 1 @R IR R M A Bk ] A5 SO ST BE R (1], f s BFFE 597 &, 2005, 26(4):163-165.

(2] Be/hEe, T28MR, Fv . W@ MR AEEN e bl 58 HEOR0T]. & F S5m0k, 2005,32(8):6-8.

[3] Anderson RA, Cheng NZ, Bryden NA. Elevated intakes of supple-mental chromium improve glucose and insulin variables in indi-
viduals with tipe 2 diabetes[J]. Diabetes, 1997,(46):1 786-1 791.

[4] Katssuraya K, Hatanaka K. Constitution of konjac glucomannan: chemical analysis and '*C NMR spectroscopy[J]. Carbohydrate
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Polymers, 2003,(53) :183-189.
[5] BME, skzm, & #. HHEEEHESHE]DEEYH & TZ0050]. B RHE K2E24, 2008,26(6) :88-91.
(6] ZEHi v, AR AG A 22 AR, Bl PR A 3 6 BE B sz [0 ). 3 BR U8 2% e 2 48, 2001, 18(2) : 86-88.

STUDY ON THE ADSORPTION OF MANNOSE-OLIGOSACCHARIDE
-Cu( [l ) COMPLEX FOR UREA

MAO Gen-nian, QU Jian-bo, LI Xin, GUO Qian
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: A method for urea adsorption by mannose-oligosaccharide-Cu( Il ) (MOS-Cu(1l ))
was studied. The factors such as pH value, combination rate of MOS-Cu (Il ), reaction
time, and initiation concentration of urea were determined. By the orthogonal test, the re-
sult indicates that the optimum condition about the adsorption of MOS-Cu( Il ) for urea is
pH 7.0, the combination rate of MOS-Cu( Il ) 70%, the reaction time 2. 2 h, initial concen-
tration of urea 95 mg/dL, in this case, the maximum adsorption of urea is 70. 3 mg/g and
showed that MOS-Cu( Il ) had good adsorptivity for urea.

Key words: mannose-oligosaccharide; copper; complex; urea; adsorption

ALEA LA LA LA LAt Lal al al Lol Lal Lal Lal Lal Lal Lal Lol Yol L al Lal £alt alt at Lol Lol Yol £al £al £at Ll Lat Lol Lol Yal £al £al £al Lal Lol Lol Lol Y al £al Lal Lalt al Lok ol ¥al

(L#F 49 ™)

2 % X B
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PREPARATION OF MONO-DISPERSE SiO, MICRO-SPHERE
AND RESEARCH OF TIME INFLUENCE FACTORS

YAN Xiao-qin
(Xi'an Hi-technology Institute, Xi'an 710025, China)

Abstract: By using tetraethylortho silicate, ammonia, propanol and water as materials, the
mono-disperse silica micro-sphere is synthesized. The time effects of factors on the reaction
have been studied. The experiment time condition for production of mono-disperse silica mi-
cro-sphere with different diameter is given at last.

Key words: tetraethylortho; silica micro-sphere; mono-disperse



No. 1 B PG B £ K 2= 2m Feb. 2011
« 54 o JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE &. TECHNOLOGY Vol. 29

%

XEHS:1000-5811(2011)01-0054-04

E A H B AT T ZHHR

ﬁig;l, fﬁ’fﬁi#ﬁla Fifi /n‘ ’ fﬁﬁ;§3
(1. BV RHE REA Rl 5 TR, BT P§% 7100215 2. 04 THF5EBe, Wil N 325000; 3. %
MAEERERAERAEMRARF, Wi WIN  325800)

W E. AN EF AT ZRM,RAEBRKGEFA S EZREART. 33 LT3 0 xiE
By R4 h 38 )5 50 °C.pH 6.8 5 h o BEk B 15%. Ed &4 T A4 1364 B 3%

Pkt & FAR
?l,UF}@?%,%’S/JL%;%“*,ﬁ—i@:a‘lji#h%/ﬁ&‘,ﬂ%éﬂj‘:‘ 0. 62%3 7?‘*’1%’_] f“’ﬂp*
KBI Bk B Kok
REESES:TS202.3 X ERARIREG . A
0 Bl &

PRl VR DR T DR B B SG L BEIhv , BE AN R L IR R R MR A e R A Y — R )

JIr A 7 R R LUK AR 4 o S22 RORE, LOK il O B B RUE Y 2 R mE R s, AR R, B

LRI i I B R LA A SR T R K AR 7 R R T A T v (EUR R B R JEURE o A T A A L B

Fﬁi’%?ﬁ@?%ﬁﬁ%ﬁ T % 2 7 1 ot ) R T BT 2 ™ R Y A R e T A L o BRI L RE

AT Tl A 7 AR L AR S DA 10T Ay 2 OB R 4 R b PR 2R R R M R L 4T 4 R

%ﬂ%ﬂﬁaﬁ)iéﬁkﬁ@)ﬁﬂ“ o TR B S 0 B AR L SR R A R T R AT JRITTEC , A R A A (R IR
T Rt — 20 Tl Ay A = 4R 3 T 2L Al 44

1 #MR5EE

IS

BE T W VT4 15 g B R B S A PR w SR A R A SOM . T A R Sk, R R T s R
AE R WA RN T L3S 1398 2 1 (BTG /7 30 000 U/g) (R MESE M (BEIE /1 3 000 U/g) (4] 4
EEE(FENE 1 800 U/g) R EE (BENG 1 10 000 U/g).

1.2 FBNELHEE&
JLL30-A /NEURWEHL . LS-C50L B 37 3 e 1 28 VR K B 4%, SHA-C RUE I K I 97 3% 4% - HSC-20R-A 7
DL, 2X-2 B B S 1A
2 W AHE
2.1 T¥HRAE

XA P 2\ SR — AR — R — TRl it o D > T8 T > 9 T > 3% - R — iy — A

xR B .2010-11-23
EH TR SR 75 (1986 —) , 2, WU 48 N YT N S A8 e -4 A AR 52 5 1) £ JH B 0 R R 45 0F &
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2.2 #m

S AE R LG AUE . AR A E - R E TR (S IR GB 18186-2000 H I Jr i A
AL PETCER [ T2 9 1 I 2 - 2 B8 GB 18186-2000 H (14 J7 15 4G . g i 1 R 80358 40 S5 2t 4 b 1) 0 52 5
SB10338-2000 FL e Y A A I J7 2.
2.3 FEiRH

2.3.1 HEHEAINE K E x1 EABAIMEEXTRNBEARKTER
e PRI R BRI SR R AT A R T *

R 4 B2 3 KPR ER IR (L, KO RPEEAR/ % RIEEAR Y SHEER/ Y R %
. A B C D
3O JEHEACF IR 1 iR, LEESR ——

3 2.5 0.5 1
R AR . 2 6 5 1.5 2.5
2.3.2 &AW E 9 7.5 3 4

DA A 25 1R T 0 T B2 AN T 28 06 DX S A2 A 6 A, 30 36 A0 A L 2 L p L L I () L B ok 38 42 4 IR 3
KB T IE S (L (3°)) KPR A0 2 Bz s LLE S FON T AR AE.
®2 EABBRBEGESKBERKESR

3 BEREN
3.1 A AFhaikmEa s Ko F R/ C pH fi 8] / h i e B / %%
KB AT A TR B E S - E | "
Wosk L SR 3. LL& T R IKE ke 2 50 6 5 15
B3 KB AR BT 2 4 T 2R T i 60 7 6 20

(I 1) B PR 38 Wi B2 ) R/ 5 IE A 5 SR A R (BT DAAS H 4 PR 3R 0] 22 6 25 0 k1) 52 o 2 B2 Oy
A>B>C>D, I 5 S R AEH G A, B, Co D, RIFRPE R P 6 00 JRRVEEE Al 500 AT AER WL 500
RIBHE 2.5%.

R3 ECHIMENIESESEXNHEZXEER

v g T2 P 7R W/ 6 LR/ Y ST/ Y AESAGE/ N
FoE
A B C D y
1 1(3) 1(2.5) 1€0.5) 1¢1) 0.283
2 1 2(5) 2(1.5) 2(2.5) 0.355
3 1 3(7.5) 3(3) 3(4) 0.334
4 2(6) 1 2 3 0.379
5 2 2 3 1 0. 387
6 2 3 1 2 0. 386
7 3(9) 1 3 2 0.355
8 3 2 1 3 0.383
9 3 3 2 1 0. 392
ky 0. 324 0. 339 0.351 0. 354
ks 0. 384 0.375 0.375 0. 365
ks 0.377 0.371 0. 359 0. 365
W2 R 0. 060 0.036 0.024 0.011

ﬁ:]qu A, B, C, D,




+ 56 ke VG B A A R %29 %
0.38 0.46
0.36 /\ — 0.44 / p
® /\ R 042
m 0.34 wo
iﬂi : B 0.4
&g 032 Eg 0.38
ﬁ 03 ﬁo%
& w 0.34
0.28
: 0.32

0.26

3.2 A AEpERRE AR

3 6 925
FHEEANE REEAR
HaBmAHR/%

Bl A68RTEEEFRT

5 7505 15
TR

31

;KR =& R

2.5
R B g

4

0.3

40 50 605 6

HE/C pH

74 5 610 15 20
i 18] /h FIREE/ %

5 4 R A 1
B2 LemuMitripRx
K K AR & &R

SR PN 22 35 00 BT 5245 TG TG it 2% 17 1) TE 3 G0 30 45 21, 45 SR L 36 4. DA TRV K 7 S B Ak A K (B 90
A 2 il 25 PR AR FH 7R L CIRT 2) . DA 00 18 30 s 2 1) /N 5 1 28 3 I 25 2R 1 R (B T A4S 4 &
MAESAE RN WBE N D>A>B>C, f 8 h il i s b4 58 A.B,C. D, , BN 50 °C .pH 7,

AFIE] 5 h B EE 15%.

EEHBREFNEESESELMHNERTRKRER
[ g/ C pH A 1] /h ity e i / % AESAEGE/ N
A B C D y

1 1(40) 1(5) 1(4) 1(10) 0.3719
2 1 2(6) 2(5) 2(15) 0.484 1
3 1 3(7) 3(6) 3(20) 0.500 6
4 2(50) 1 2 3 0.473 1
5 2 2 3 1 0.399 8
6 2 3 1 2 0.499 5
7 3(60) 1 3 2 0.415 4
8 3 2 1 3 0.422 3
9 3 3 2 1 0.392 1
ky 0.452 0.420 0.431 0. 388
ks 0. 457 0.435 0. 450 0. 466
ks 0.410 0. 464 0.439 0. 465

W2 R 0.047 0. 044 0.019 0.078

e 7K S A, B, C, D,
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4 Fmigts

(DRBCE AR b - GG AU R LU (A 8 A Rl 7 s 0 WR B8 S0 11 5 MRS 3 0, TR U00E L
(O BRI BIEE R >0, 620, 2A>1. 2%, (TR FTE Y >102%.
O AP R 2 H S K100 CFU/mL, KA HEHA<"3 CFU/100 mL, BUw F A1

5 #i

(1) R R 52 36 25 R A5 381 i ik 1 o 1) o A 2% 0 - 52 5 T VS 0 L 481 vl 1 B 1 G - TR P R T I ¢ 2F A R
FCHE A 6:5:1.5:2. 5, e tERE MR 2514 0 IR 50 “C .pH 6. W8] 5 h BEHREE 1596, B i 45 10 30 Wk 7 b &
FEMRAESR G HEN0.62 g/100 mL, JFORF R AT 35 62. 8 %6 , HUBCE 22 AR 41 (037 52 15 U R I fF 58, J0 v T 45
SR EEHREMRQL 5N A AD.

(2) 38 390 25 W5, FRATTIN A RCHEL B 5 T MR A 7= f0 T 2 00 W T 30 o i 95 L HLOA 6 A TR R 4 A
B, 204G (0, G 6 WRE RR I 55 WA ek, B U0E , OE AR, W B A= T AL ur ol {7, it
X LA B g2 A 7 RN T ROk A A Ak 3 [l AP 2 R L R R Sy L 0 T RUAR B T ADRL AR AR BL
(R HE B L 4T AR A5 BB A 22 T Rk S R AR SRS K A B R

2 % X H

(1] W B 8 W T R AR ], AR 32 47,2010, (1) 14245,

C2 XA L, JH 2600, 1l 35 78 R 8 3 ol A 7 BR[0T, i i ol R4, 1989, (2) 1 31-32.

(3] ZRfR¥T, B35 0. £ TR0 A A 5 5 o T B AR CML). 5T« A2 Tl Y R L 2003 :332-333.

L4l ) #, BR¥ A, TG 56, ZREE & /KB 4 /0 o R IR LT DL Ak 28598 5 801, 2007, (7) . 752-755.
(5] R0, A RE. AR WL S s B R SR LML 1 ¢ . BV IR R At 20020 154-157.

STUDY ON THE PRODUCTION OF AGARICUS BISPORUS
SEASONING BY ENZYME METHOD

GUO Yun-xia', QIN Jun-zhe', CHEN Jun-zhi*, YANG Ying-chun®
(1. School of Life Science and Engineering, Shaanxi University of Science & Technology. Xi'an 710021, Chi-
na; 2. Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325000, China; 3. Zhejiang Cangnan
Changsheng Vegetable-fruit Food Company, Wenzhou 325800, China)

Abstract: This paper studied on the seasoning production by enzyme method,with the Agar-
icus bisporus as the mian raw materials and by the enzymatic of the mushrooms, to produced
a compound mushroom juice beverage. The result suggest that the best technological condi-
tions as follows:pH 6. 0,temperature 50 ‘C ,reaction time 5 h and neutral protease 15%. Un-
der this conditions, the received seasoning is brown-red, and oscular sense is delicious and
have no pecular smell and poisonous. The production amino acid nitrogen is 0. 62%.

Key words: enzymic method; Agaricus bisporus; seasoning
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#7538 50 o R B Bk b e o S A O T 5%

WmEE, ZMFE, B R

(BRPE R R A B2 5 LA 2B, BRIV P4 71002D)

W E. AR TRFEANDARRIAMERRARPEARIRELEZLAH AL HRER
KB RIGHAR R T B2 pH Aok 8 F ik oh & b AR F B F 3Tk b R K R AR AR
ey Hw A E LR FO A LB E ER BN ARRIELHHF TR LR AW, 11
RIRT L LA A mEEE 100 mg/100 g pH 4. 5. 4mK % 13 mL/g. A& F 2 & 175 W, & [ 80
min Fe 2 B 40 C, b af B F B E A 2.61%.

KEIWF bR R, LHEA; B F K

REEDES R284.2 SEEARIRAD: A

il

0 =

AP EA TR RS Y RS W RER SR AR Ve BERT R Bt Ve 7E AR NI RLE
o A A o AL [T 52 AR o 937 Lk 5 A 8 I 288 A 5 ik mT ) o A T o 4 L R ARG A L R T AR T
19 L B A A0 2 A B 24 R A £ A AR I A SRR .

I 5 I 2K A 0 1) 4 U TR 22 MR T T 35 A ML 3R DA B8 50 3 A A A 7™ AR B8 e L7 i AT LR )
B B A5 1) R, LK SR R 4 0] B O TR B AR /D DL T . R 7 A A AT RO S 1 B IO TR T R )T
BRI G 223 A A0 0 T DA A ) 200 L E L AT A R T AT R0 B L ol T AR B0 A M RE R 2 R R LK
ot 2R R 2R 50 A5 0 T KA G T A SR 1) v 2 4 R MR G 5 e A e O A v ) 2 A R MR I AT R R i 4 41
A S I e R B RV Y 1) ) B AT 5 v 2R AR Tl AT T A K A SRR T A BB S M A 2T 4 R
ISR IBE B O 200 T ol 20 L PRy S ) e A R b £ 0 P 7 B ) 2 W T 2R e 52 4 T 4 BB A R A
] AP S5 58 1 A LA 5 A SO A I I ) 2R A2 Tl B B b e AT R B Y T S AR R R AT TR
s g B b e A e B R 26 AL 0 B TR BE T A M TR A3 T BRI M Al

1 MBEFE

1.1 #MHEMNE

ZLAT BRACTE T B WA, oK A i 27, 44 06 R B Tl (BTG ) RIREE =40 T U/ g L4t R =10
T U/g ARRBERE=20 J7 U/g.p-# BHEF =20 77 U/g) . TEMIREEAY H AR A RA A T A fkai)
BEIR A AT IE TR T AH R M L AH BR 5 L T K S BES Sy oy b 4.

722 B COCRE T . BT AL AR A BR A W 5 R IR K B A R B AR )T PHS-3C R
FEit: BHFER RS s SHZ-DCID PE K B 23 5 L ST T A A 5T AE A PR 2 vl 5 o B XU 4 4 - L
SR K AL AR A BRA A s RE-52A B 78 KA 11 W o A b A 8% ) s BS323S & 43 B K-« 28 2 R i Bt
AL A BR A A (AL 50 s KQ-250TDV e 53 B4 e P I T Wk % « B 1L T 75 I AL A PR 28 )

* WichE B #.2010-10-20
VEH T A A% JEHE 1965 —) &, BeFE 4 AL 22 Tl N 043 B4 WS 5 1ol - £ on T S S e £ 0T &



1M 1 FEHE A < S P [ T 4R BRI b i A A T 4 T 5 « 59 -

1.2 %k
1.2.1  #prifedhZemy e i

VAR 1 ZE F A TR IR 20 mg, A 10 mL B T K O B SO s AR L S L BT
100 mL ZF U K 2= 2058 #8520 W R 0.2 mg/mL A2 T %M. RS Al eI 0. 5.1, 0,1, 5,2. 0,2, 5,
3.0 mL FRPM T ARUERS W 43 5 & T 10 mL b @8 o, i 6020 LB % 5 mL, #1005 %6 WA R 4h A W 1
mL, #%4), 8 1k 6 min, SRIEIIA 10 RS PR ER VAW 1 mL. 422, # 1k 6 min J5H 1 mol/L E % L& 2 mL,
PN K B2 485§ 1k 15 min, 35 LU R R 0 28 H7E 500 nm &b I 5 WOGAE L SR J5 LA T Mk -
W B BV L e /N e I F AT R Il U3 AR B T WO B C MO A G R 1 Il 9 5 2 A 56 &R
By A=10.757C+0.009 9 Fl r=0. 997 1.
1.2.2 BT ZHE

J Ak — Bk 35— Pk 14— b — e B — R >33 A D B R A v > S - T A
1.2.3 BRI

N , XnX
Eéﬁ@lﬁ?@%(%)z%xmo

F0 AP C— 4 HUOR A A BT A9 ¥R BE (mg/ mL) sm—FE T (@) s V—H BUORUE B A (mL) sn— i BRAE 4L
2 ER5
2.1 MmBEE AR E KR B ERRAEG YA

B 40 g S TAL TR A £ AR . 7E pH 4.5, 7K 10 mL/g, @A I ZE Ny 200 WLIRE R 45 C,#H
7H U AT TR SR 60 min BYARAETR 25 S AN [A) N i 2 X 21 54T 0 B R 45 5 1) 5

2.60 - 240
2.40 | 2.20 |
2 ®
~ - ~ |
w 2.20 ey 2.00
o 2.00 ¥ 1.80
E 1.80 E 1.60
B 160 | B 140 |
140 ! ! ! I ! | 120 ! ! ] ! !
0 20 40 60 80 100 120 140 160 180 2 4 6 8 10 12 14 16 18
s E/(mg/g) nAKE/(mL/g)
Bl mEEsaR g B2 MmKkExLREE
AR 1% 89 % vk AR 1 89 %k

A 1AL B A T T e 1 B 0, 21 A R R A5 SRR B 5 2 R e 100 mg/100 g B R R 5
RN I Ufy o B L R T % 1 R A 3R PR Ry SR 5 Tl v SR A T A R G A - RO I X ) A R
B B A A B SR S R T AN RE s T SR AL S W R DT R L v S B R A R
2.2 AR ERAFE R E Bk RIAR G R

A0 g 2 AL F A 21 AHE i FE pH 4. 5, NI 100 mg/100 g, B8 A P T Ry 200 W, i FE
A5 °C B EE BT 60 min BYS51F R o 5 SN [R] 7K o Xof 21 48 5 38 i 45 2% 1) 52 1

F L 2 AT B 0K A8 T, 21 R R A S W ZE K AR F) 14 mL/g B, L AR R
TR . 3 2 Y T AR RO e ) o8 A5 A PN A v B 2 1 R A R T L0 SRR A L oK
KT 14 mL/g B, 214 G B 75 556 5217 B ARG, D PR ] B 2 o 7K ok K, A AR T Rl R JEC 20 1% Wk 32 5 DT 9 2>
T 5 R 4 F R LR (A5 R R T R TR IR L S R T 0 L AIOR A 2
2.3 B XAR Bk YR B R 3R IRACR 6 ol

B 40 g 2 WAL A L0 ARG L 7E pH 4.5, I A 100 mg/100 g. 75 i D %4 200 Wi 45
CLMmAKER 14 mL/g BT, 25 A [R] A 3 A () % 21 4 5 1 45 2 114 5% 1



« 60 - VG Rl R 2 4R %29 %
2.60 2.60
240 + 240 -
® -
220 T ol
¥ 200 - oy
4 % 2.00 -
= 1.80 | =
& 1.60 i 1.80 F
R 140 | B 160 -
.120 1 1 1 1 1 1 1 1 .140 1 1 1 1 1 1 1 1
20 30 40 50 60 70 80 90 100 75 100 125 150 175 200 225 250 275
i} 8] / min BEIE/W
B3 B R ¥ YL S R
LR AL s RN

H & 3 AT, AE S CT [E]/N T 70 min B, B & 4 HCIE ] 9 SE 4, 21 AT 5 B I A 30 49 il g PR AT g
SRR P U T A 1 B T 23 Ak v I R S e s B P T e R B AT S TR e B I 1Y) I i L ) A1 B TR S N ] 1
B, B P 2 T 0 AR A0 B IR T 5 4 o DTN G B I A L S R BT R K T 70 min 5, 20 B AR
BRI TV 52 . 30k S R R R B[] f 7 P Ak 3 FF 2 T A SRR R 4 R RE 1Y B 0 B DT A R 1Y
VI RE T R RIS ) & B SRR B VR RE 22 0 HE ) 3 08 L B S R B I A i R b 3k 380 I A o1 A
2.4 HERIB BRI B ERRAR G A

HU 40 g 2 Wil Ab BR A 21 R & L 76 pH 4.5, I & & 100 mg/100 g, B8] 24 70 min, J&E A 45 °C K
WM 14 mL/g AT, %5 BN R P I Dy 238 Xof 21 4 5 B i 75 58 11 52 1

H P14 R B IR ) AR DR T AT S R A AR I B v, R AR AR F 200 WO 21 A S R A
R (e 3K S PR Ry R P O T K, s AR RO AR FH R 5 20, 43— A o st A, TS o
Z ABAEE R 200 W L G ER 75 238 S 98/ X R] R B T ARG K R A I B ) P00 Bk
T AR R 0 U R e v A O O AR O T B A 4 i BE 1 BB T 3 G DT S e T A TR U
2.5 BEAAR B LY B kPR IR AR 6k

B 40 g 2 TR AL BE A 21 A BE & .76 pH 4. 5. N &~ 100 mg/100 g, B[] 70 min. 303 D) %A 200
WL BIKEN 14 mL/g B4 o 25 5N ) i J3E 0 21 AT 5 4 i 45 238 19 52 Wi

2.80 3.00
2.80 +
R 2.60 ® 560k
~
E\i ff&f 2.40 |-
. 2.40 - B 220 |
B 900 | ® 2.00 |
2 B 180
2.00 1 1 1 I I 1 L 1 1.60 1 1 1 1 I I 1 1
25 30 35 40 45 50 55 60 65 3.0 35 40 45 50 55 6.0 65 7.0
HwEE/C pH
B/5 BENILRER BH6 pHa k¥R
B4 2 49 % v B 42 % 04 % v
1 ERIRBEERZEKER IR S AT, B R A TR AT R
58 = HRAW TS, B E IR E] 45~50 °C B B H# R
K F A B C D A FKEIRA L 50 C . B IR B 9 T S
WA Conl [ 0HJW WP i WRPETC 1 e A 3 T 15 0L 4 1
! b 17 00 B0 ST R PRI A S R U R B L I
- H 200 0 B R T A A T DT RS T
3 15 225 80 50

F0 £ BB TR AR SR A S T A RE Ay
K AR T B M AN BE B TE 0 BEIR 5 T I B8 i v ORI B R 3 L MU ) 4 0 B 3 o 4 I i A
LN T E TR Y SR I, B A5 ~50 °C Ay T A 1Y) S A IR R YR




1M 1 FEHE A < S P [ T 4R BRI b i A A T 4 T 5 « 61 -

2.6 pH A8 & ikt F 8 ik 42 AR 49 %

HL 40 g 28 TR B () 21 ACHE L 78 A i D 100 mg /100 g B8]y 70 min, B3 21 5% 4200 W, ik dit
K14 mL/g R 45 CHAAE T 4RI pH X043 SR R

P 6 161, £0 40 S ST 74 B pHL A9 Th 8 TSN L 76 pH 4. 5~5. 0 B B 8 IR 15 3k B B K 4 pH
W3 5.0 I R ETER T AR pFL AT T T W AT AR R 5 SR A

FOE A pH A3 B pH 3 IR ®2 PRRBER
pH I T 5 I 5 45 W 0 £ 1T % 217 4 %
BE 0 43 A B IR B 155 L 96 R AL A SR g VS e e e e AR

PRI R R SR A G W S L pH A

1 1 1 1 1 2.47
4.5~5. 0", 2 1 2 2 2 2. 24
2.7 EKBKA 3 1 3 3 3 2.55

RO B R, R g e 0 L8 o
455 02 KRR AN RGE E ol o
WO T R R e e -
BORAS pH BOAROKE AT AL AR . ., . s 21
5 8 Ay L 2 OO R 75 U B [ 2R 2 A Il A 9 3 3 2 1 2.59
IR s TR RS A Tk NI S o i T 3 2.42  2.46 2,21  2.46

ERRB A, I L 3O ERE FHE & 226 22 241 23
KPR L E R AR G WA 2. b 240 241 246 236

E%Zﬂﬁ,ﬁ%ﬁmﬁ@ﬁ%%ﬂlﬁ@ﬁ R 0.16 0. 24 0. 25 0.18
B 75 58 52 e PR ZR 08 F2 MUY Sy« 6 () = D 28>0 B > oK & KPS AvBiCs Dy BUINK & 13
mL/g, A IE 175 W, I E] 80 min, i 40 °C.pH 4. 5, Mt 8 B A48 K 2. 61 % . 13 W & T R %5 T
AT R 5 A Tl RRR R I B B IR R

XTI AR Ak 4% 8 BE 47 56 UE 52 86, B 76 N B 100 mg/100 g, pH 4. 5, fiisk & 13 mL/g, # /I K
175 W, i} ] 80 min, i EE 40 °C Z&F T AT SE80 , 1A S B A% 320 2. 72 00, FIE 32 IR 50 25 SR A M A°F

3 Zig

i 2o B DR 2R S MR S I L B E T R I IR 2R I A T R I e ) e T S AR
fiti i 100 mg/100 g,pH 4. 5. 7K 13 mL/g. A P13 175 WL I ] 80 min., i B 40 °C . ik 5 25 1 13
R 2. 61 . 7S P P R] 2R B A2 5 T e ML AT T S B AT AR e AR 4 SR AR I I Y 2 AL 4R
B A R AL T R e AL S O k.

2 % x #t

[17 32, A0, . oIt 20 4 B 3 48 3 S FL P b v 5 [0 ], & B4, 2006, (10) :45-47.
(2] A8007 J  W  220 e A5, 20 P A W BT A $2 IO 4 BT 7 BRI SELD . VEPE RO K A=, 2009,31(06) 11 156-1 159.
(3] 9 .S REHE .. IEIRI AL VAR A b 20T 04 el B S I 58T, HhRE24,2009,40(13) : 165-167.
(418 WLER SF .k 20, 55, 7 U ) 2 2k 22 i ek 4R B (L A fet 2 W B L. & Tk BHEE L 2009,30€03) £ 199-201.
(514 ML VLI, 25 . 55, 8P 5000 Bl K it i B2 BOK w2 i o L0 . v Rl 5 2009.,34(12) : 10-14.
[67 J&l i S, 3 A7 25 RUBT AL, Wi BB 77 I 1 OO 0 1% 22 W B L R Ak e R 7R (. & B, 2008, (01) 1 170-173.
[77 AR Bledb 2n 4 o BB R i 42 B & & i [0 ], B W Bk£,2006,12(11) :560-562.

(T4% 76 1)



No. 1 B PG B £ K 2= 2m Feb. 2011
« 62 e JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE &. TECHNOLOGY Vol. 29

XEHS:1000-5811(2011)01-0062-03

A 5] &b 18 75 = X 4R 25 i T AR 43 B0 22 i

ZRY, mEH
(BT RH4 K% A A FL g 5 TR B BTG 9% 710021)

W E NSRS AR AL AR ER T XA TR TR GAE, FRT SRS TFNR
PR, R AR ESCHMATEAShE T 70 CARTR. LS ZMEEH1.72%,
BAEBRAERA 058U . REREETHET 69%.

KR By X bt FRARS

REESES:R284.2 XERFRINED . A

0 35

LAY BT BB TR TP et R B AR L R BT M O — R B B Y 2R R A (L
A IR S 170 Z2 A B PR Y o, R R A A B L A A PRI A 2K 9 L 5 T L/ AR Al PR T A A
FI S BRAS i R 80 77 i R 2 T A T SRR A v A R AN R B BO L BUR R SR
BB oz v 2 g e BE AL, [ PR EGB i by B2 SR A R % L UM T 5 pg/ g™

FI T L P9 A X A7 TR 10 10 53k 340 7 AR AT B2 0 1 Rl 1SR A 2 AR iy it R L SR AR A
I JE B3 B A TR )41 . S AR SR R R T 28 5 0 D Ok R A 5 M B3 B S L DS R AR AR A TR
T R AR I A B e

[l

1 #5575
1.1 #HHEMNE

AR HTEEAR AT T, 2010 4E 6 H SR AW T B 7 BB K 22 AR A TR MR A B AR T B H R R 5 L W BB B
(D101-1,DA201,DM301,DS401) . 8 = BRI A R .

B A IR SR AR AR (C15 ¢ 0,C17 ¢ 1,C13 : 0,C15 = 1,C17 = 2) 2 T . v [ 25 5 A= 1 ) i A 5 . 1F
e » L, JoK H 545 34 Ry 43 B 46

A% 515 £ - R IR U, db 5t p P KRN A B2 & 5 3 7 RE RS R L FW 100 B, K TiT 28 i p AL
A B A G KT R FE CS101-2A AY, wp [ 8 B AR 1T 30 56 A 2% A BN w5 58 A1 vl DL 43 6 )6 B 11 SP-
752(PC) B, 1 YEIEA 28 A PR 7] 5 JEHTAE (20 mm X 400 mm) » 717545 155 W T W7 Z8 B A 28T,
1.2 Sk
1.2.1 by 2k i 2 it

B FR B — 22 AR S R FH H SV f 2 5 2 25 mL. 4 W B 0. 5,1.0,2.0,3.0,4.0,5. 0 mL FHHIEK
HEEEAZE 5 mL FEM L85 LB K 307 nm A0 2 WG, DUAR Y BRI C M RE AR AR LI OEE A 9\

WO H I . 2010-12-04
EH RN BRI (1957 —), B, BevE A B B, 8 s T, WA S 0, R 58 5 1ol - B R IR E S 5 9 &
FAETH . PeVE A ERRHE A LI H (2010ZKC11-05)



1M FRAT A AN TR Ak 31 Ty R AR I 0 08 1 5 + 63

AB AR R [ A AR E R £E T AR A =8. 715C+0. 040 7,R*=0. 999 4., &ML FE K :0. 009~0. 093 mg/
mL.

HERI R — EhR S T UH 70U M O E R ZE 50 mL HEMIE M, B8 0.1.2.3.4.5.6.7.8 mL
JE] 10 mL 2B 0 1 mL 5 % RS BR FM I W, $5 SJ & 6 min, A 10 %6 AU RS PR SRS 1 mL #2 5)jik
B 6 min, A 4% B EEALENIE W 4 mL,SR)5 70 %0 1) BV R Be B 2] FEF5 2) , #E 15 min. 1E 510
nm AU e WO EE S5/ A B 7T b MEWROR FE 5 BT A WO BE B 8 — ST 2k [l U5 43 T, 45 o T k5
A A=11.54C—0.001 2,R*=0. 999 7.

1.2.2  AS[R)Ab 3 7y 2O Ay it i) 7 4k 2

SR Ak B EE R [ P i i AR A - K T v PR USRS A I Bl e R R A AE R TR SR R 2R — s
(), 58 J5 0 B A — 2 T B BOXVHE T R ik 60 0 i SRR A B, B B IR A A
1.2.3  CHLHR O M il 2%

WERRFRI 1. 00 g ARASKY LA 150 mL 1IE S 48,85 C TR IR 3 h, 1 v Ve 4 . 8 25, RIS 4R 745 W kL
PR WO

WERRFRIL 1. 00 g BRA K A 8020 L, 70 °C T ¥ BE M i HE UL, 35 8 , & 20 5 25, 15 AL A o ) 412 HBUVAL.
1.2.4  GRAY OB B IOR I 21k

KALMBE DA201 AL G B4 L 1~2 mL/min B4 ARG H 90% Z B2 LL 2 mL/min 3
VEIBE , WSCEE V T, T B AR A R AR R

2 #R5ITE

0.25 - 14
202 =
= B |
%015 g{é 12 \'\,\
B g1 =
o @ 1
¥ 0.05 | ®
0 L 0.8 ! I |
EREEEIEAEEEAANRER EREA BRI EAHBEARLER
ERHITR ERTA
Bl KRB AR E T EERS A B2 B E AR SR A E N R

2.1 REMRETEERS W0

HI 1 ATUL 75 30 'C R 2R 5 h AR I BH O B8 T B A IR B O R T I A B e S B
2N W R B ] R D DR R AR R B AT BT MW 30 1 R A IRE ] R g R 8 BH O IR IR AT ol B A TR ) 45 A 1
k.
2.2 BERSE T ERER WA

i 2 Al DL .4 Fh 22 i J7 b R R & A8 AL SR DL L 38R S S T L A 30 TC IR A IR R A B A
6 . P 3 AT U R B A B I O B X B, 5 BT R L AR 25~ 30 C R R AR LU B/ L B R A R
O 7 AT AR IR L 45 T A M) T B AR I D 3 A A — AR B AR W SR A S RO L B A TR 5 A I O A e e
e Al Py I N e e % A 30 °C FHOL N 204,
2.3 FREEARETEERS VR

H P 4 AT DL S B R A A A RO RE R T R I B A R S AR A B A T LR T e, A A A
70 °C e K B R ey AR R R AR, nT B S AR it SR AR AR A I P B S AT S 2 R L AT R T
PEAT AR W SR A SO o A R A TR 5 Y BT 11 55 k5 254 30 52 3 9 T I RO T R L A Ak L BRI
5 AR R 5 e 5 it P o v I R A B R iR B AT — R DU L S AN O (EU A TR A AR E A
28 TG 2RI [ e #E 70 °C T4,



. 64 VG Rl R 2 4R %20 %
03 | 14
w 0.25 \/o ; \0\
02l . Xaaf '\-\.\.
¥ o015 % & N
i —EmER A KBATER -
# 0.05 N L WiEnm ® AW
0 | | 0.8 _X_BE\%%ﬁ | | |
20 25 30 35 40 45 20 25 30 35 40 45
wE/C WwE/C
B3 BmEXNBERRESEN YW B4 IR E AR T E KRS 7

2.4 BiEMA TR

B AE 30 CHDETZEM 5 h e, B TRA T 70 TR 20 hARATRIFARN 0. 580 B 4

B A5 280 1. 62 00, Xof BRI 2 0 6 AR A i 7E 60 °C AT MR IR AV RIS R 1. 8500 AR A B A5 A 1.
786 T DLAR A SR R N R T 900 IR IR T T 6904,

3 & it

R I3 R F SRR CERAMT R CBEES R CBHDE R 4 U7 EOF HAEARNREE T2 5 h, AR5 1E
ANFEREE R T8 20 h, 85 R EWIAE 30 CHHIE T ZEPE 5 h, T 70 “C T HRET AR A EEIS %0 1. 6200, AW
N 0,580 IR &1 T FE T 6900 RIS 7R 7™ il 1) £ 22 42 1

2 % x #t

(17 FA D R B . AR I 2% W A 4 ORI B JLTF & MR T ], & i Bk2#, 2009, (3) :35-37.
C2] oy e R 48 T 1 A4 g JBE 4 T B L i AF 52 [ D] s - A v Rl SR 24 5 - 2% 12 3L, 2003.
(3] xR AR 45 AU/ F BR[N] fit e 4 . 2010-04-28.

Ca X0 B, et . AR i il 0] o B M B A MR () ). W2 PR 25,2008, (3) 145, 46.

(5] AR . 52 1) B ARAY R A9 23 066 BE R %2 [T ], 43 BT 4k . 2004,5(32) :661-664.

EFFECTS OF DIFFERENT TREATMENT ON THE BIO-ACTIVE
CONSTITUENTS OF GINKGO BILOBA LEAVES

QIN Jun-zhe ., GAO Cun-xiu
(School of Life Science &. Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Through the different withering and drying method on Ginkgo Biloba leaves to
study the bio-active constituents of Ginkgo Biloba leaves. Results show that when Ginkgo
Biloba leaves is withering in 30 °C sunshine for 5 h,and then 70 C drying, the yield rate of
gingko flavonoids is 1. 72%, the yield rate of ginkgolic acids is only 0. 58% , ginkgolic acid
content decreased 69 %.

Key Words: treatment; Ginkgo Biloba leaves; the bio-active constituents
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AN SEMPRERIESBEIZMR

FLE, AR

(BeVERL B R e Bl 5 TR 2B, BEVE V§% 710021

B EAAREERZRENS AP EHRORRIEBFTTHAR. BLRFEZTRTRSE
HFE BER CEEE MHERRERAENZHFENY ;8323 R ELFETRZREBE B
BV CERE FHERREFRAENIHFEOY R, A EXRRT SHORR I EEFRTT
HA. R FUR A g sF R A it AT A o B AL R S B e A A 11.35%.

KW HAfret; S BERR; 2R

FEZESES:R284.2 XEAFRIEAD: A

il

0 Al

A (Eucommia ulmoides Oliv) , 3 B -G B2 5 PG R A . AL b i & dfh i L st e 4 W8t
R R 2R L L AR BEAE 2 RS A B TH R I (U 57 PR R I R LR AN RG22 T
R BEGE R R R A B 5 A R AR A A R 25 R AR A5 2 W U IV 2 1 4 i 4 Bk I 9 Ak
S PR IE 0 A O v v 22 1 R 5 A 4 TE AR 2D A G SOk R 22 2 X S R 1) 4 BURN 4t Ak A
T SN 7 9 AR 4t v X AL e v v 22 1 ) B ) B IBCSR A HEAT T B R SR T B T & B IR B A
Ry AL A 25 G A AT A R AR L [F] B X AL A i 22l HLER W HEAT TR AP A B Ak S 2 B 2
()53 B i AL TAEBEE T — i 1Y LA

1 XBRMB5HEZE

1.1 MA5NE

JEORE AL Rt CR A BEPE I B L BT By st 40 H .

R BT R bR, S SR A T AT IR O3 AR A ), Sl BE 98005 fR MR , 56 [ Sigma A A JEK
TR 4N, 73 B 2, K | b TA R A AL

AR TY92- 11 75 4t R B AL, 77 BT 2 A W B 4 I 0 A5 PR ] 5 754PC A8 AR AT UL 430 o't BE it I
722 BUA] WA GG EE T, B OGIEA EEA FR A W  BS-224 B L T R OF, # E SARTORIUS 24 7 5 i = B
#4752 Dragonmed 2 A s RE-52AA BUE 26 & 4% M SHZ-MAEH K Z HE 2= 5%, BilE W€ AU
DZ-1BC B2 T 148 . R 2 WA U A7 B A #].
1.2 %%Buk
1.2.1 T &R

b A iy — B oy i 3 O — FR B — B 7 R IR B IR R AR > TR LR Y
L 87— fige Wi — T f5

1.2.2 #AEZLA

() ok 5. A At 2R [ B VG I PH.

* Wiche B #.2010-12-06
PR TR B = (1951 —) , B L B P 4 X9 T N L 304 . 1 A 0 08 9 )y 1)« 8 28 4 ik ROH M R A



« 66 - YRR N %5 29 %

(2) $EH. FERGT B /75 AR R (9 B0 2 i & B2 OB AS RV AR B I #E &  X SE B0 85 SR A — 152
M), PR LM A S 36 2o A v 75 o A A L 28 Ak S XS B I i 2R AT %

(3) e 4. He i 3ok A5 v Y B AN Mt 50°C , MR 48 20 Tt v VR Wk 38 T 7 L 25

CA) W FiE, At 40 90 2R AT B B . $ BV e 45 8 38 2k O 5 LT o 50 B ¥ Y A B 2%
GEIM %A WG A rh 0 L YRS R A R 8 VR L A A (] e B 24 b

(5) Ff W B 43 590 SR FH AN [) e J3E 2 B %o A LB Mg VB o A 30 A 05 e

(6) T, B 25yl T4, i %k 50°C.

(ORI LLRF ZS RS L AT W' BE B 00 e D) 2 s v o8 A S sk R D6 47— e L 48] 7 7 .
1.2.3 HHEELE

R P T BORE 75 Ty e R R A R) L R R R P BRI R AT S L AR A R X 2 AR 1 R

x1 SHEFERNIBEZRKEER W] 5 35 P2 v 3k U 42 R B (BT L S Bk B ORHR
EES L A5 LR R AT SIS, 5 4K 45 TR 3R X £ B A R
K AR/ W A min ZRRE/ 7RI g,
A B C D ek
1 400 30 40 1:5 l.2.4 Exjiﬂﬁ B
2 600 45 60 1:10 ARG R Lo (3') IE 38 3. M 74 R
3 800 60 80 1:15 @A YR AR LB R 4 A
F OIS0, 45 BRI 3 ANUK T, S5 R 2K 3R 036 15 R 3 R AR SR R R AT [A] | £ v 1
R2 SHEREFENIBEZKEER AR 4 AP AOE SR, B 3 K, 5K
% 5 R KR ILE 2.
K BHIEC SRR min CRORIE/ Y RRRIE | g 5 gy ikl
A’ B c D’ B S -
o % 20 0 i (1) A ME T R 1 ) 28 5 b v il Ze i) il 4 1
2! 60 60 60 1:10 MR B & FERPRE S 0. 102 0 g, FHZE WK
3' 80 90 80 1115 @I EREZE 100 mL, % & 1 R br E % &

W AR 1. 0.2.0.3.0.4.0.5. 0 mL W& FERAREM &K T 100 mL 2w @ 2 Wk E 4
524 10,20.30,40.50 pg/mlL.

A3 RN [ A 1 mL i E 10 mL &R ERANEER T 3IA 5.0 mL B9 10% 48
MBI HE 2] R 6 min J5 . A 4.0 mL 7. 5% R PR BN IS W, I AK € XA B 28, $25). S0 T CE
60 min. PR H RS, 7E 500~900 nm 2 [a] 9 4 fe W e e, i e e KI I I K 7E 766 nm Ab. 7E
766 nm AL I E BRIV 5 RV B T IO BE EAT 18T 0E R AR AR o i e AR BB TR C(pg/mD) 5IOG
BEAMERBEIT TN y=0.022 2240.016 8C R*=0.999).

) FEAP Iy Z W I . W1 mL FEVR 35 6 be B B S e iR O i g . DA R 25 U AE S L D
HEE R AR HE M T AR Z R, 2R =m,/Gny X10°)]X100% , X H m, = (109. 890 1A —
0. 033 0) X T BEAEEU AV e s 0 T UERF BT ().

2 #FRE5ITE

2.1 FRF%B
2.1, 1 HFE R A5 A R

FEHE IS IA] 45 min, BHE G 1215, SEEMREE 60 V0 451 T S UM U, 6 75 T 3200 22 1 A5 28 14 5% 1 4n 141 1
Jis.

HE L af RUE B 75 D EAE 200~400 WP, FE i 22 6 45 52 Bl 88 75 ) 28 1 38 i A P 2 8 5 XY R
DIFER T 400 W I, 55 2 1y B8 Bt T 4y Bt 8 7 ) %6 1) 8000 17 30 347 B3 AT T i DR Ol Bt 5 6 7 T R 8 K, 24
it 400 W B 7 Az 1 $Adk (RLEE B 2k 58 °C) iRk fi i 25 13 49y Jot 45 ) & A A8 Ak, AT 22 I 45 R B AIR. 27 6 %
JE AR S I R R )R 400 W
2.1.2 VREIRE X £ WA KA



%1 IR AR AP 2 B R R IR 23 B TR © 67
TERAEME 1 hoBHA& L 1015, BRI 60 70 4500 T 4R IUM I, = 4205 B2 X 2 B A5 2 (9 52w 1 181 2 .

0.1 0.1
0.08 | 0/’\*\ 0.08 |
§ 0.06 | ;\% 0.06 |
w 0.04 [ @ 0.04
0.02 | 0.02 |
O L L L L L ! 0 L L L L L .
200 400 600 800 1000 1200 20 40 60 80 100 120
WER/W HpE/C
Bl REHENSZHEREGYH B2 RRBENSHFRGY A

i P 2 W LA M B R AR TR A BN 22 19y A R 5 ISR U5 IR e MR IRIRE N 60 C I 2 s
IR e KT BE PR Ay R e AR e i v ) 2 g U o R N B R R T i 2 W A A R, R B e T
60 “C I 2 My 45 K 2 S A AR Al T 22 I3 3 R IR, 2555 58 AR SE IR i SRR 4R 0 60 °C.

2.1.3  HFE BR AR I E] X 22 Wy A5 AR A R R

TEM A A 400 WORHR L 1215, LB 60 00 26 1F T S MM UG 7ERHLE 1215, B3R IE 60 %0, 1%

FEIRIE 60 C A AT T SR I . P $2 IS [A] K 32 512 I ) %) 22 B A5 A< i 52 e AN 151 3 T 7.

0.105 01
—— RiR
01r —=— R
o < 0.09 [
* 0.095 - = _/'\-\_\-
ﬁ 0.09 -
N —— B ® 0.08 |-
0.085 - T EERR — T
0.08 I 1 I 1 1 1 I I 0.07 1 1 1 I 1 1 1 I 1 1
0 20 40 60 80 100 120 140 160 0 10 20 30 40 50 60 70 80 90100
A 8] / min ZEEWE/ %
B3 FRIE AT S B R R A4 TEREN S BAAFEGY A

FHE 3 W] LAE M8 P 3 RN 1 1 B 25 4 U [R) 11 ZE 4K 22 1 174 A5 53R 5 BB T 3, v 7 ek () o o
45 min B Z W15 TR P2 A X M 4 09 IR D A B - (1) R A ik BRI R A 5 45 min S5 B A 7 AR 1 R
T GIRE AT 58 °CO) kLl 22 iy ) 5 285 40 Sz 4 A8 Ak L DT 188 22 13 45 S5 A1 5 (2) 32 ik 4R IGIR 7 60 °C
TRE T, B 2 S ) 1 i < AL A i e 22 T 0 0 R 2 L 22 A SR IR ] B R R R R B IS 5
PR 75 I [H] 45 min, 2 FERT ] EHEE 60 min N H.
2.1.4 TR FE X A Tk AR P TR R I 22 T 15 R % 2 i)

TERBTFE I 400 WoRHE e 1015, #8A IFA] 45 min S F F 32 0161

WG 2RI 1015, BRI 1 b, BRIREE 60 C &M TR onaf
BHIK. 2T FE R 79 5 T AR VR AR TR A R AN 4 B > g0g |
™ &

7N —— g

—m— EERE
4 T LT R s A o B 7 BB Y 2 B ”z T
R T 25 5752 5 20 B8 0 4 o B 7 o 2 e ik ) S ————
10V S WA A A BT 2 BB 60 OB 5 YA R A F
B2 R B AR R R B Z B R B 5 AR A B kAR R
T 22 9 B0 225 S B 0 95 5 % 1 A 5 I I
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3 11" 3(3") 3(3) 3(3) 0.101€0.077)
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306, LSA-21, B 2 (30 @ H 1mol/L #) NaOH %R 4 h, Halid Kt 2= v 485 1 mol/L 1) HCL 24
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(R L2 R () /BT (g)] X100%) 233 3. 41% .11, 35%.2. 94%.2. 38%.1. 35%
0.23%. &5 RFH .20 % LR T 2 & S8 & o Z Wit — 508 aifb et 7 — 2 3 ah.
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STUDY ON EXTRACTION AND SEPARATION OF POLYPHENOLS
FROM EUCOMMIA ULMOIDES OLIV LEAVES

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

Abstract: The extraction process of polyphenols from Eucommia ulmoides Oliv leaves by ul-
trasonic wave and immersion were studied. The effects of ultrasonic conditions, such as ul-
trasonic power, ultrasonic time, ethanol concentration and solid-liquid ratio, on the yield
rate of polyphenols were investigated. The influencing factors including extraction tempera-
ture, extraction time, ethanol concentration, solid-liquid ratio, on the yield rate of polyphe-
nols were examined. Extraction conditions of polyphenols were optimized by orthogonal
test. Macroporous adsorptive resin was used in the preliminary separation and purification of
the extract, the content of polyphenols obtained was 11. 35%.

Key words: Eucommia ulmoides Oliv leaves; polyphenols; ultrasonic extraction; immersion
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IRHLARA R A FED.

1.2 Fik
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EFFECT OF DIFFERENT MATURITY RATE ON STORAGE
OF MUZAO JUJUBE

LIU Yan, XU Mu-dan, LIU Qing, ZENG Ling-jun
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The storage quality by maturity rate was studied on muzao jujube. The muzao ju-
jubes were picked on stage of six-mature, eight-mature and ten-mature respectively, then
packed them into the punch bag after preservative treatment and stored in the refrigerator
under 1~4 °C. The results showed that the eight-mature jujubes were keeping a long time
than the ten-mature. The indexes change were smooth during the storage and the content of
Ve was up to 300 mg/100 g after 60 days.

Key words: muzao jujube; maturity rate; storage
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i OE: bR T OSARAMBAI RIS BB AR RAR AP HRABESRE TS HES
B Sh ARG B G  IF 2T M e R A AR AT T AR, R A D-101-T A A 2640 32 3 % B 42
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KERIR : KILBRWARAE 5 &% 4 % 45, ik
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YR TR IR PR (1984 —) , 2, T R 44 B BA AT, #E 00— A=, W 5 )y o)« L DA Rl A ) 2
HEWH . VA AET ARR R LI 40 H (08]K232)
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A STUDY OF THE MACROPOROUS RESIN’S ABSORPTION AND PURIFICATION
OF THE PHELLINUS LINTEUS POLYSACCHARIDE

ZHANG Hui-yang, QIN Jun-zhe
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The characteristic of absorption and adsorption of five kinds of macroporous resins
to crude polysaccharide of Phellinus linteus was studied. Suitable resin for purification of
polysaccharide was screened from five resins, and its characteristic of absorption and adsorp-
tion was investigated. The results indicated that D-101-1 resin had better absorption and ad-
sorption property for purification of crude polysaccharide from Phellinus linteus, the poly-
saccharide solution which concentration was 500 mg * L' had achieved balance for 240 min

', stock solution was

at room temperature, the amount of balance adsorption was 80 mg * g~
sample, and the best sample volume was 6 BV, the polysaccharide can enrich when the elu-
ant was 60% ethanol and its' volume was 2 BV.

Key words: macroporous adsorption resin; Phellinus linteus ; crude polysaccharide; purifica-
tion
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STUDY ON THE EXTRACTION OF TOTAL FLAVONIDS FROM JUJUBE OF
NORTHERN SHAANXI BY ULTRASONIC WAVE AND EVZYMATIC

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

Abstract; In order to obtain the optimal condition of total flavonids extraction from beach ju-
jube of northern Shaanxi by ultrasonic and pectinase method, yield of total flavonids was in-
dex for investigation. The effects of single factors, such as enzyme dosage, pH, water addi-
tion, ultrasonic power, time and temperature on yield of total flavonids were investigated by
ultrasonic and pectinase method, the preferable conditions for extracting total flavonids were
obtained by orthogonal experimental method. The results showed that the optimal condi-
tions for extracting total flavonids were as follows: enzyme dosage 100 mg/100 g, pH 4.5,
water addition 13 mL/g, ultrasonic power 175 W, time 80 min and temperature 40 “C and
the yield of total flavonids reached 2. 61%.

Key words: jujube of northern Shaanxi; total flavonids; ultrasonic wave
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STRUCTURE, PROPERTIES AND APPLICATION OF THE PREPOLYMERS
WITH LOW LEVELS OF FREE DIISOCYANATE MONOMER

ZHANG Shi-lei, YI Yu-hua
(School of Mechanical and Automotive Engineering, South China University of Technology » Guangzhou 510640, China)

Abstract: This paper mainly describes the structure, the properties, and the applications of
the polyurethane prepolymers with low levels of free diisocyanate monomer, as well as its
products’. On one side, the low-free prepolymers are less hazardous to human, and have
more security,compared with the general prepolymers. On the other hand, the low-free pre-
polymers exhibit better processing characteristics, physical and mechanical properties ,and
more suitable for the workplaces with high speed and high load, which makes it may be pos-
sible to expand the use of polyurethane into more dynamically demanding applications.

Key words: low free; prepolymer; polyurethane elastomer; structure and properties; appli-

cation
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ANALYSIS ON OPERATING ENVIRONMENT AND TREND OF
OUR COUNTRY HYDRAULIC SUPPORT MARKET

KONG Ling-yi

(College of Management Engincering, Xi'an University of Post and Telecommunications s Xi'an 710061, China)

Abstract: The paper firstly reviews essential characteristics of our country hydraulic support
market operations, secondly analyzes our country hydraulic support market from the per-
spective of market size, competition environment, competition factors and so on. Further-
more, the paper makes a prediction of domestic hydraulic support market demand from 2010
to 2015, and estimates development trend of the hydraulic support market in the future.
Lastly, fundamental thinking and effective way are pointed for Chinese hydraulic support en-
terprises to face challenge and seize the opportunities, thus they can strive for survival and
development and achieve bigger and stronger vision goals.

Key words: hydraulic support; market characteristics; operating environment; trend analysis
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STUDY ON MODEL OF WATER TRANSPORTING IN SAND

XIONG Yao-bing, ZHANG Jie, YANG Bao-yi, TANG Lin-li
(Departmet of Physics, Jinan University, Guangzhou 510632, China)

Abstract: In the constant temperature and humidity conditions, through the water in the
sand transport experiment, research moisture in the sand diffusion process. Experimental
results show that the different moisture content, water in the sand diffusion curve is differ-
ent. Through the finite difference method of simulation and experimental comparison, stud-
ied in constant temperature and humidity (RH=50%, T=40 “C) low in sand hold water
rate of the diffusion equation. For desertified land and providing the basis.

Key words: finite difference method; constant temperature and humidity; water surplus

quantity
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public SqlConnection conn;
private void formOpentable_Db(object sender, EventArgs e){ //&F KI5 H 5 8
while(srd. Read( )) {
chTable. Items. Add(sdr["TableName”]. ToString( ). Trim( )); //3RE & £15 H
}
while(srd. Read( )) {
chServer. Items. Add(sdr["ServerName”]. ToString( ). Trim( ));} //3RBUR % 5115 B,
}
private void txtNum_KeyPress(object sender, KeyPressEventArgs e){ // W% h %L
if(Ce. KeyChar! =8&.&.1 char. IsDigit(e. KeyChar)) &.&.e. KeyChar! =13)¢
MessageBox. Show ("fif A £ 00 00 801
e. Handled=true; }
private void btnSave_Click(object sender, EventArgs e){ //BIEAGE = H KT 0
if (txtNum. Text= =""]|Convert. ToIlnt32 (txtNum. Text) < =0) {
MessageBox. Show ("5 ki A% A ;5 )
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private void formCheckOut_ILoad(object sender, EventArgs e) {
this. Text=CheckTableName+"850K"; / /1 B &5 Mk FL 1 7 7K 4 Fr
groupBox1. Text= "4 5/ & % —"+ CheckTableName;
SqlConnection conn=BaseClass. DBConn. RestaurantsCon( ); //#t 7 505 FE A4 1% 122
SqlDataAdapter sda= new SqlDataAdapter ("select disheName, DisheSum, DisheAllprice, TableName, Datetime
from Customerconsumer_info where TableName = '"+ CheckTableName-+""", conn); //2Fif)Jifl % 114 % W H
DataSet ds=new DataSet( ) ;
sda. Fill(ds) ;
dataGridVRecord. DataSource=ds. Tables[0]; // %/~ 48 & 5 514 2% B9 00 B 75
conn. Open( ) ; / /57 BRI 3 B L B #E SqlCommand X} 42
SqlCommand ecmd = new SqlCommand ( "select sum ( disheallprice ) from Customerconsumer_info where Ta-
bleName=""-+ CheckTableName+""", conn) ;
SumPrice = Convert. ToString(cmd. ExcuteSelectTable( )); //3 5 i % 14 % & 4 %
}
2.5 RLGRAEHIER T KA
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TR S AR TT & R G0 R B B 1 4 Tt R DR 37 800 15 8L 35 2 X FERHE A R GEI 5 TR 1
TETH 30 AT 45 WK 9 U2 15 5 32 BIRIR . SRR X 231 2% 00 5% {5 BT K AR A R THE LA R GE i
RIS AAL 223 oy e it ATIT K 2R G 70t e vh AT XA~ 5 s BT T — A T AR R & 1 2 i
RER T x "RERREFIZE R LIT G B, “0IRE R AL G £ WA PAE T, B R 7R
&L BERIEA RGN A2 B P R G R g A B S AR AR R O AR IR S R B — A R
S I P R, PRAIE T SR B R IE W . AR S BT
private void AddItems(string state) {
if(state= = "Bf3H") {
lvDesk. Items. Add(srd["TableName"]. Tostring( ), * )5 //4BifH G HEbr * KA
}

else {
lvDesk. Items. Add(srd["TableName”"]. Tostring( ),0);} // A E G R 0 RE
}
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DESIGN AND IMPLEMENTATION OF A C#-BASED RESTAURANTS
BUSINESS MANAGEMENT SYSTEM

510663, China)

XU Bing-wen

(College of Electronic and Information Engineering, Guangdong Lingnan Institute of Technology, Guangzhou

Abstract: We chose C# as development language and set up the modeling of system on sys-

tem requirements. And then, we divided into modules: the front service sub-module, back

services sub-modules, aids sub-module, system management sub-module. We give a C #-

based Restaurants Business Management System design and implementation process. The

system passed the test and on-line operation shows that it has good stability and high per-

formance. All aspects of the system to meet the needs of the estimated requirements. We in-

crease the system data disaster recovery to improve the intelligence level of the system, and

application prospects even brighter.

Key words: C# ; restaurants; business integrated; information management
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ANALYSIS OF FINANCING MODE IN THE URBAN SEWAGE
TREATMENT BASED ON ANALYTIC HIERARCHY PROCESS

DALIT Li-qiong

(Management School, Xi’an Polytechnic University, Xi'an 710072, China)

Abstract: In this paper, firstly, the current situation of urban sewage treatment is over-
viewed, then the existing problems of the financing modes are pointed out. And then, the
background, development status, merit and demerit of five financing modes are analyzed.
And important factors which could affect the choice of mode are abstracted. Analytic hierar-
chy process is taken to make decision to the five modes, and the result shows that BOT will
be the leading of financing mode in this moment. Finally, consummate advices are brought
forward aiming at actuality of sewage treatment in our country. This article provide a theo-
retical guidance for Financing options and strategies of urban wastewater treatment.

Key words: sewage treatment; financing mode; AHP; BOT
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NUMERICAL ANALOGUE TECHNOLOGY OF PROFILE CONTROL AND
FLLOODING BY NEW POLYMER BASED ON THE IMPES METHOD

LIU Xiao-bo, LI Xiao-jun, WANG Rui-ping

(China Petroleum and Chemical Corporation Shengli Oilfield Subsidiary Company.Dongying 257000,China)

Abstract: A numerical simulation for combination in-depth profile control and flooding of
brine based dispersant type emulsion was developed to optimize construction scheme and per-
dict the recovery rate. The model considered the kinetics of gellation reaction between poly-
mer emulsion cross linked system in condition of high temperature and salinity, permeability
reduction factor and gravity et al. And The modelimproved the viscosity description of cross
linked system. For Haiyang oil production example, analysed the effect of injecting parame-
ters and reservoir characteristics on the results. Meanwhile completed optimization proce-
dure to field experiment scheme. Results domonstrated that the more oil recovery the field
experiment enhanced, in the wake of the more viscosity of crude oil, the more polymer con-
centration, the more permeability reduction factor, the more slug size. Crude output of well
array increased about 18. 6 t. Composite water cut decreased by 5.6%. At present, experi-
ment is valid.

Key words: brine based dispersant type emulsion; combination of profile control and flood-

ing; senstitivity analysis; numerical simulation
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RELATIONSHIP OF GRAIN-SIZE AND DEPOSITIONAL
ENVIRONMENT OF CHANG 10 FORMATION IN ANSAI OILFIELD

LIU Zheng-wei'*, LI Wen-hou', ZHANG Long*, WANG Bo’, LI Yong-feng®
(1. Department of Geology, Northwest University, Xi'an 710069, China; 2. Petrochina Changqing Oilfield
Company Oil Production Plant No. 1, Yan'an 716000,China; 3. Institute of Petroleum Exploration and Devel-
opment, Changqing Oilfield Branch Company, Xi'an 710018, China)

Abstract: As the main feature of sediments and sedimentary rocks, Sandstone grain size can
reflect the hydrodynamics of sedimentation, used as a basis,it can also analyse and compare
with the environment. In this paper, on the basis of the size analysis data of the Chang 10
reservoir group in Ansai Oilfield, analysised the grain size distribution, size parameters, dis-
criminant function of particle size, scatter solution structure parameters, size accumulation
curves and C-M diagram of the Chang 10 Sandstone, considered the Chang 10 Sandstone se-
lectivity and characterized by positive skew, explained strong hydrodynamic energy in sedi-
mentary. Acorrding to the size accumulation curves, divided into Three-and Two-stage, and
the Two-stage can be divided into [ and II type,reflected the characteristics of traction current
deposits,and identified the fluvial-delta deposition in Chang 10 formation.

Key words: Sandstone grain-size analysis; depositional environment discrimination; Chang
10 formation; Ansai Oilfield
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DISCUSS OF ACCOUNTING METHODS BY COMPREHENSIVE FACTORS
CONCERNING OF INDUSTRY ECONOMY AND WATER ENVIRONMENT

MA Hong-rui, WANG Rong
(School of Resource & Environment, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Environment economy comprehensive index of industry not only can indicate the
development of industry, but also is the indispensable basis of the institution of development
programs and regulations related to certain heavy pollution industries by environmental pro-
tection agencies. Currently, there is a lack of accounting system to water environment econ-
omy comprehensive index of industry, it provided a significant ideas and methods for water
environment economy comprehensive index of industry that adopting comprehensive evalua-
tion method to construct accounting system, and which was based on the simplicity of calcu-
lation and intuition of evaluation result. The results indicate that environmental pollution
strength and economic output can be evaluated by water environment economy comprehen-
sive index of industry, whereby providing an operable basis for the sustainable development
of regional and industry.

Key words: water environment capacity; comprehensive factors; comprehensive assessment;

environmental assessment
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DESIGN OF VF TIMING SYSTEM BASED ON IGBT-PWM

ZHAO Rui-lin
(College of Electrical Engineering, Shaanxi Poletechnic Institute, Xianyang 712000, China)

Abstract: With the computer’s fast development and its wide application, all control system
of AC motor VF Timing System based on microcomputer to become digital, so it can gain
high stability and high reliability , furthermore, it will become miniature and convenient to
repair.

Key words: VF Timing System; hardware system; 87C196 MC control system; software sys-

tem

| REREAZB_SR DIRAZBATERAR |

e e e ee e er e se s er—se s er o1t er—sr s —hor—s0— s —hsr—ps1 st —hor—psese s n e e

BRI TR B TAE AR, 1 3 16 B L7 10 BFF, MR AR KW SRR KRR D #PH
B2 AES N SE 2010 4FE [ B 2 ORI R 23 i o4l 4 5 vp ok | [ 55 e W7 19 2 2 LA L ML R BILIR
BIPE 2, BRI —T VAR 5K 3 = BAE I R A 32 2 9 52 N 25 L R B HL 373 132 . i 2 7 0 e 4 1)
Tyt vp 2 2 7 BB BRI 30 S

Bl R BRI T R Bl 2 H AR U e = 4. 7E 1 14 H 284719 2010 45 BE [ Rk 2 AR 23 K
b i A A B ARG L B A e 05 5 BB BB R BE T R PR R 4 SR ) B R
i R A A 2 i Y DG B A BER IR IR E R AR R W 5%, Dt h BRI S IR 2, 2 B T R R
5 A R GRS N B S5 D DL I 4. ikt gk 2006 4R SRR KB EE R L TR Y R g
BB L LRI AT BA R AR IR AR 1 3L — R o

V% TS SR i 28 SR A5 A5 T R I FH T B A R ) R A A o 0 8 L Bl T IR B A S A Y TR A AL
WEAR 1 B o] A ol A v B BRI 7 e o () T 3 ) S 35 418 w8 B R A 5 B R L % H B B R R B A N 2
AN ATF RN FAL ARG T RAF B 2 3F A 234



No. 1 B PG B £ K 2= 2m Feb. 2011
Vol. 29 JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY <121

%

XEHS:1000-5811(2011)01-0121-04

— M Er 30 B+ O & R LI S8 RO AN E BT VR4S

HEER, F AL T 9B ®°
(L MR AR % B LB T B2 B2 15 204189 2. BEFGRHEE 2% HLAs T R4 B BRVY 797 71002D)

W B ATRARZEFALT —ARAEEMNZEIAE ., 5 TAHEKSE A/D 6 R EERRE
BHRAE LA GUM P BEFTEMAT ERBARTHERNERALZE,. RGN
Gram-Chariler BZH# AR T Z AL L 695 RN &R 2 5.

KER: MERHTE; RAEE; EMSE

o %4 %5 TH01 SCAARIRA ;A
T+

0 3 & , i ———

-@ﬁﬂﬁa%kﬂﬁ%ﬁﬂw#}_ﬂDAQk{ﬁmmm|

LA 0 SR K L L T L T 3 |

LI SRR (28 T 3 A 152 LM PET |

SOV 9 3§13 52 04 ) o 4 M 5. 25 DL TR S
S0 5 06 5 (028 D 1 8 4005028 o B0 R 9 2 B 1 ESALE 8RB 2 A

BRI AF T AR B DL e 25 R I 7R 4 T B i AR R SE B

IR R FDLASC A 8 R A A3t i 7 o L DLASC A ey i A 80 2 BE DA oh T 98 SR IR R 22 (AR ek S sk
B AR A2 AR B TEAS T BL A SORHR G GUMY Y B 28 BUITAG 7 125  BIF 58 — i [50  2 0) 4
JE A A5 B A B 72 JE DAl 7] AL

1 Bl B8 RE LR 4H A

E N E R & BB 84 21K
L1 W A R IR R AL B 20 R Ly s s 5, NER
AL U % 5 P01 2 7 00t 56 B 0 ?}\ ol %%a

AR FRL I AL A e A I R Sk Y T AR T e e L N
TAT Y & e 3z 3l LA B A3 Sk U A Al Sl A 0 o T AR

A 1) K B ) #9728 A PR B /I 3Rk SR T B TR 2 Y
Pl 2 e o 2B B B T4 ML RK-40610 4b, 1 2 X Al HL#L, o EmAEnEEE

2 N TAEBHIE, 3 T FMm [ ERE, 4 HRKFFH.0N

WM TAF.6 O Z Wb, 7 ST L, 8 AR IR AR S iR B, 9 DRI AR I Sk L 10 S =R AL 11 O F2 5l
LB, 22k O DN A B2 S it 3 Bz s TRz sh . et AL 11 8 5 Al 3 iz 3 52 3 s 42 R
WL R R a2 8, ek XA L 1 BKSh 22 AT RS2 8 s A4 AR U TSR p9 AR 1z 3. e Z B bl
6 X Bh 22 K1 R 52 BE.

* WoRR H 9. 2010-12-20
EH A IR 2R (1968 —) . T3 ZRUAE F 1 B 8082 11 W58 0 i) 45 B R T L2 N2
I H AR BT A RS S0 H (JY2011-06) . B 74 25 B 24 B AR B 98 & BRI B (B 037 2 22 F0 3% 1 FRE B2 A6 0
B L 2008k05-11)



- 122 - YRR N

B
Gl

1.2

R
1. 2.

M FIRT 6 R EEH R B E o
A D BT A F 008 A% B SO SR A e A I R R B LA B AL ke PR O AR I
B FESK B B3R 5 A5 T A SCH BB AR IR A B SR AR (DSP DL KO 1 A AN 2
1 AR UEAS I E BE KA A A B AN E S
B B — M BT RN A, A o DA BT BN 8 BE SRR X T8 — N ANH 8 BEOR TR i,

mn A2 T RORAIE T AR ZETEE N £ ey . ARG GUM, AR B AR AT E B vy (Br D 22 B A T (H 0,0

Oji = Uji :eji/kaji (D
K ks O EAR R BT DRI IR EAE X £ e AOMER A AL 52 4

ol = Zaf,- (2
PNIIEES LA 1 G R

Vi = Eyjﬁji/o'fj 3)
i=1
Ky, B8 DAEERENMERR.E5EBEKY o URERRE L, WERWE 1 PR,
K1 BEEZEHFMRERE Yy WXER R 2R 5 BB oA B B S Rk,
, k, Al LUK PE e 250y, A1 B K e HE 115
T e e L VAP NI 7 R P
0.1 — 2. 89 2.52 1.95 FETE u,; M
0.2 — 2.77 2.45 1. 94 w, =koo, 1)
0.3 - 2.66 2.39 1.93 oL T g St e
o4 B ) = 5 33 L o2 NIRRT A EE w,
0.5 - 2.43 2.26 1.91 oy
Uy — 5 (5)
0.6 2.45 2.32 2.20 1. 90 A,
0.7 2.34 2.24 2.14 1. 86 1.2.2 %{%{ﬁ1§@%§%xﬁﬁ%,§
0.8 2.22 2.15 2.08 1.83 o i L
0.9 2.11 2.06 2.01 1. 80 G IRER AN 5 FE BB AL FRAE L e |
1.0 2.00 1.98 1.95 1.76 KW Ert. mE EE . REER. R
1.1 1.86 1. 86 1.83 1. 70 . A R D] T b T (2] .
Lo 73 L 73 L7 Les V\ﬁiz‘ﬁﬁ#ﬁbl&,\ BT A Sl g
1.3 1.62 1.62 1.61 1.57 FY B IR AR A B 5 o CWY-D0-502, i1 4%
14 12? 1453 121 11? AR FIAE AT AL A 10 AN R B 1) R BRI
1.6 1.33 1.33 1.33 13 2 R RSUCD AU E A AN E
1.7 1.25 1.25 1.25 1.25 SR FRUEART E B w,, FHIRIB B — R 1)
1.8 1.16 1.16 1.16 1.16 ; . .
. . . . . MBS 22 e 5 v [2.3] —~
1.9 1.08 1.08 1.08 1. 08 {}‘UET@“EE%@ﬁ{% \’Hﬂf‘(m (5)
2.0 1. 00 1. 00 1.00 1. 00 Bff 2 AR B AR B HE IR B g — 2 R &R
B AT & BE R AT 2 B, IR 2 FPi.
K2 AREBRSENTIHEE
AT E JE R I $EA L M 952/ e
ﬁ};ﬁ‘% 1 pm 0.58
LA <2% 23.12
TR 0.1 %/C 23.12
(Xg;2H)V2= 32.70 v.= 0.86 ke = 2.09
g R B A E B ok 341.72 mV

B B A0 E BE 3.42%




%14 I 2 AR A < — b XI5 A 0 M A0 A A ) AN Wl R R T Al < 123 -

1.2.3  A/D ¥4 i) AW € B
A/D B AN BE R IR 32 B G AR et R RS E 1 IR B IR RS L S DL R o R R L AR
2% W% [ I 1) L3R E TR B AR B & AR SCR T T 16 i NI PCI-6010 #0454 R4, 1 Hi 4 AR 7T
HUZ AL A B AN 8 BE Y 2R IE AN 3R 3 s, SRS 1. 2. 2 AR R 09 05 3, AT 0 B0 R 5 Rl — 52
M) PR 2% 8 AN 2 BE B G BUAS 0 A B DA SR X AN o B L AR 3 TR,
£3 DAQHIAHEE

AN RE B oK IR HAR B FRUEAS T E B (p V)
AR 2 550 ppm of Reading 1 589
A B R 2 458 ppm of range 1 300
M 5 N o 37
ik +0.5 LSB 22
i 3 —70 dB 913
B AV (] 30 ps to 100 ppm;50 ps to 40 ppm 289
(2o)V*= 2 265 Yy = 0.35 k,=2.75
4 R B A EFE uan 5238 uV
A IR AT E FE woan 0.10%

1.2.4 DSP 5| M)A E

F1 DSP AH 3¢ B A 5 B U5 32 A W A, B DSP 55 151 22 R4 AR 25 B0 vk 0 25 0 FR Ry kT i 2%
%m?mu%%mmwiﬁ@ﬁm T B 5T BR K 4 15 5 5 R AT 0 B A B L B O WHAE S i AT R
W AR % N 3 52 5 3 A 6T R BRI A R 3 A T A R SRR AR T R 2. AR TR
HLMMLIE%%E‘J%&%KE@EEB‘J, (S Y B R R e )| R | B R g NN 1 S 7 N e 0 8 2 W D)
ACOIFFN WA BE & AR 78 5 BN TRk 38 5, i OB B2 n] X (8) TH 3.

Wpoar, add =~/ P ¢ 0. 18 « 27%Pu 6)
Uoar . matiipt —~/0. 18 ¢ 2728, N
U foat . multipl :W %)

B, R RBBOLE p B — M EEIE R 5 & AR EMARM R N T B, 2P E T
K.

o TR BRI KR B, =32 A2 AXAZE) ~ (8) TRttt ata 22 05 poasmatiit 22 05 iaeas . matiit ==
0. It , DSP (YA E JE wps 0.

2 EHENEAHEESN

A S gt R AP 22 18] Y A7 5 22 00 T 5 2 SR AT S Ly [ 1 AT sk B R 2 T A A A Y (] % A 4G
5 A A [0 e B 2 A i B R 2 A K i Y [ e 2k 5 0 T A [ e i 2 AR R 22 (R L ol TR
FT R 28 70 B BOR TR R P AR 17 i3 2 15 22 5 3000 45 2R 19 52 W) o DAL LG AR SO 25 3k 8 45 22 o 1 45 2R 1Y
B, E L A R AR IR LA/ D e L B DSP B AR A B BN s = 3. 4% wap =0. 1%,
wops = O DRI B AF: J3E 000 Rl ELASC 288 AR08 A2 . a0 ey = /e +uzqn+ ulps =3.42%.

H L AR TSR AT A A T B v A R S B S R i 45 R B 5 R o 0 A I s TR A
PRAF ARG T T LICRE G A 8 S A Ay A (S0 0 00 S 0 E e, o DR T AR 0 B 1) R B B o

Gifr s 2 TR RGO R HIE B w, = X 5 X 10° =68, 34 o,




« 124 - YRR N %5 29 %

3 Hig

(1) 72 L] 0 i ff DA o A /D B4 DL K DSP 8 AS B 7 B A /0 o T A% J2% 485 9 AN ) 7 88 ) 8 > A
i P S 0 R R 5 ) A TR e B S A S B /N AR SR AR L L T R RS R R R R E TR S s
ASC A I R 2

(2) J A48 AT LA FH % 22 53 B8 B AR I8/ S a8 R X 7 T AP 0 0 45 2 o T 45 2R A 52 ) o (E 2 X /s
e TS A B 19 AN T 2 R X I 45 2R 1) 5

2 % B

[1] ISO. Guide to the expression of uncertainty in measurement[S]. Geneva, Switzerland (ISBN 92-67-10188-9), 1993.

[2] Jing Xuedong. Evaluation of measurement uncertainties of virtual instruments[]J]. International Journal of Advanced Manufactur-
ing Technology(UK), 2005, 27(11-12): 1 202-1 210.

(30 HI2EZR. T M JUL3C 8% A 499 KOBURE 52 45 Fi M 9 T 20 B2 B Sl AR FSE (D], B0« b 5850 K 2 1 % 18 3, 2005,

[4] 1. Pitas, M. Strintzis. Floating-point error analysis of two dimensional fast Fourier transform algorlthms[J]. IEE Trans. On Cir-
cuits and Systems, 1988, 35(1): 112-115.

[5] K. Kalliojarvi, J. Astola. Roundoff errors in block-floating-point system[ J]. IEEE Trans. On Signal Processing, 1996, 44(4):
783-790.

UNCERTAINTY EVALUATION OF A VIRTUAL INSTRUMENT
FOR MEASUREMENT OF CYLINDRICAL ERROR

JING Xue-dong'?, JI Tao*, HE Kai*, YANG Liang®
(1. School of Mechanical Engineering, Shanghai Institute of Technology, Shanghai 201418, China; 2. School
of Mechanical &. Electrical Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: A virtual instrument for measuring cylindrical error has been developed. Further-
more, the uncertainty sources of the main parts of the instrument, including the transducer,
A/D convertor, and DSP have been analyzed respectively in detail. Their combined measure-
ment uncertainties have been estimated respectively according to Type B evaluation of “guide
to the expression of uncertainty in measurement (GUM)” based on Gram-Chariler series,
while their corresponding relative measurement uncertainties have also been calculated. Fi-
nally, the overall relative uncertainty and the combined uncertainty of the instrument have
also been estimated.

Key words: measurement uncertainty; cylindrical error; virtual instrument
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RESEARCH OF APPLICATION STRATEGY IN ACQUISITION
PARAMETERS OF AERO CRAFT TT&C SYSTEM
LI Na', NAN Qin-bo?

(1. College of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China; 2. College of Auto-
matic, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; In the acquisition procedure of telemetry, track and command system, the dynamic
of frequency and signal power is very complicated. Then, The relationship among the move-
ment of tracking target and dynamic of signal frequency and power were analysed and given.
Finally, based on the basic theories of phase lock loop, the application principle and method
with receiver's PLL nosie bandwidth and transmitter’ s uplink frequency swept range of
TTR.C system were proposed.

Key words: aero craft; TT&C; PLL; doppler frequency
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AN IMPROVED ALGORITHM FOR NONLINEAR DIMENSIONALITY
REDUCTION IN IMAGE PROCESSING APPLICATIONS

LI De-qi', LIU Chuan-ling®
(1. Department of Computer, Shangqiu Polytechnic College, Shangqiu 476000, China; 2. Institute of Comput-
er Science and Technology, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: The structure of high dimensional images with high recognition rate of Viti Levu
down the key link, and some of the traditional algorithm to reduce the dimensions of the im-
age processing has yielded some results, but exposed the shortcomings of their own. In or-
der to achieve the high ideals of nonlinear effects of image recognition, dimension reduction
in the traditional algorithm analysis and refinement of their advantages, put forward an im-
proved algorithm for nonlinear dimensionality reduction to solve the shortcomings of the tra-
ditional algorithm. Respectively, in the ORL and CMU PIE database, the simulation experi-
ment on the image to show that the algorithm for high-dimensional image pattern recognition
viability.

Key words: linear discriminant analysis; nonlinear dimensionality reduction; recognition rate
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STUDY ON PROCESSING TECHNOLOGY OF GYRATOR BOX
COMPONENTS IN ZDY10000S DRILLER

DU Xiao-shan
(Xi'an Branch of China Coal Research Institute, Xi'an 710054, China)

Abstract: In this paper, the author researched the processing technology of gyrator box com-
ponents used for ZDY100008S driller, and presented a new processing technology, which sep-
arately processes the box body and box cover from gyrator box components. And the new
processing technology well satisfies the assemble interchange of box body and box cover in
box components. After the rough machining procedure of box body and box cover, we added
relief annealing into the processing, which improved the cutting capability and stability of
box components. The author used the new technology to process box body and box cover,
and the result shows that the new technology can both satisfy the design requirement and
batch process requirement. Furthermore, it has good exchangeability.

Key words: gyrator; box; processing technology; exchangeability
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A NEW EXTRACT METHOD OF HIGH-IMPACT THEME BASED
ON NETWORK COMMUNITY

WU Ya-nan, YANG Yun
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: The traditional method of extracting high-impact theme based on network commu-
nity which does not consider the content of theme and just simply statistic. To change the
traditional weaknesses, the paper proposes a new method based on thematic content for ex-
tracting high-impact theme. The system descript the weight of words by using the TF-IDF
and the features of network community, then gain the influence of word in community ac-
cording to the feature of information transmission and calculate the relational degree between
words. In addition, mining the potential keyword deeply to create an undirected graph G
consisting of several complete graphs. As a result, achieve the extraction of types of high-
impact themes. This system can accurately extract the current hot topics and predict and
judge recent focus information.

Key words: weight; word correlation; potential feature
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public class StoreXML extendsDefaultHandler {

private int nid; // 24 /AbBEEE S AT nid

private int pids // 4§ 4 FEZS 5 i pid

private Stack<CInteger>> stack; //#k %54

public static void store(String uri) {

SAXParserFactory spf =SAXParserFactory. newlnstance() ;

SAXParser sp = spf. newSAXParser() ;

sp. parse(uris new StoreXML(O));}
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STUDY ON OFFLINE APPLICATION OF EAMS BASED ON WEB SERVICE

RAN Chong-shan, WANG Qi
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi’an

710021, China)

Abstract: Considering the client-side offline application of traditional Enterprise Asset Man-
agement System(EAMS), a new data synchronization strategy based on the Web Service Ar-
chitecture was proposed. The strategy combines the traditional Web Service with WS-Proxy
supporting for business process monitoring, and adopts the highly effective SAX to extract
XML document. The results show that, the strategy greatly improves the efficiency of Web
Service server's response. addresses the client-side offline application of EAMS better.

Key words: EAMS; Web Service; WS-Proxy; offline application
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GLOBAL STABILITY OF A SIS EPIDEMIC MODEL WITH
VERTICAL INFECTION AND BIRTH PULSES

CAO Wen-jun

(Department of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: In this paper, a SIS epidemic model with vertical infection and birth pulses is con-
sidered. The existence of the periodic infection-free solution is given and the basic reproduc-
tive number R, is defined. Using the Floquet theory and impulsive differential inequality, we
obtain the local and global stability of the periodic infection-free solution if R, <1, and the
disease in the populaton will be eliminated. Finally numerical simulation validates the results
and shows that the periodic infection-free solution is unstable and the disease will persist

when R, >1.

Key words: birth pulses; vertical infection; periodic infection-free solution; stability
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SPOT-PRICING MODEL FOR EXPORTED IRON ORE IN THE SITUATION
OF COEXISTENCE OF QUARTERLY-PRICING AND SPOT-PRICING

LI Jin-hua
(Antai School of Economics & Management, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: This paper did analyze iron ore production capacity and future production potential
from global perspective. Also, this paper did research the current situation of China market.
Then, this article introduced the change of pricing model of iron ore market. Based on the a-
nalysis before, the model of spot-pricing in the situation of coexistence of quarterly-pricing
and spot-pricing was established. We analyzed the model established, and we found that the
gap between spot-price and transport costs can influence the result of iron ore pricing. Also,
the costs of stock in seaport, the capital stock and flexibility of price can impact on the spot-
pricing of iron ore.

Key words: iron ore, quarterly-pricing; spot-pricing; transport costs; costs of stock
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RESEARCH OF MASTERS' COMPREHENSIVE ABILITY
EVALUATION AND THE USE OF FUZZY METHOD

CHE Cheng, LI Lei-ming, WANG Jun-hui, WEI Man, GUO Jun
(College of Economics and Management, Institute of the Oil's Marketing and Logistic, China University of

Petroleum (Huadong), Dongying 257061, China)

Abstract: The masters’ comprehensive abilities of Chinese universities are low and they can
not meet the needs of society and enterprises. The fundamental reason is the lack of an eval-
uation index system of masters’ comprehensive abilities. To this problem, the paper gives a
set of comprehensive evaluation index system of masters which is better to meet the needs of
society and enterprises. At the same time, this paper proposes a method which uses fuzzy
expert analysis, fuzzy AHP and fuzzy ranking method to reduce the subjective evaluation to
improve the accuracy of the evaluation. The conclusions tell us that this evaluation system
can evaluate the comprehensive abilities of Chinese universities’ masters more accurately.

Key words: masters; comprehensive abilities; fuzzy theory; evaluation index system
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POST-FINANCIAL-CRISIS ERA: RECYCLING PRODUCTION
—THE LNEVITABLE STRATEGIC CHIOCE OF ENTERPRISE UNDER
LOW CARBON ECONOMY ENVIRONMENT

JIANG Zhao-yang, WU Di
(Antai School of Economics & Management, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Since the 2008 economic crisis, low-carbon economy had been proposed many
times by the international society to mention attention. And the contradictions of scarce re-
sources, especially non-renewable resources, and creasing resources consumption appeared.
Firstly, this paper analyses the concept and definition of circulying production mode, and
then various environmental condition which Chinese enterprises under presently. It is conclu-
ded that the circulation mode of production is the inevitable strategic choice of enterprise.
Choosing circulation production mode, constructing circular production system for enterpri-
ses is beneficial to establishing long-term competition strategy. maintaining lasting competi-
tive advantage, and the enterprise can truly sunry always young.

Key words: post-financial-crisis era; recycling production; low-carbon economy; strategic

choice
B N N
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AN URBANIZATION MODEL OF ENDOGENOUS GROWTH

WANG Shao-bo
(Department of Agriculture Economics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Urbanization is a significant problem in China. This paper used endogenous growth
model issued by Black & Henderson in 1999 and the hypothesis assumed by QIAN Chen a-
bout China city-country development and studied China urbanization problem, and then get
two proposition that first, the most efficient method of urbanization conducted by govern-
ment is rising average farm land and second, the root of solving city disease is reversing in-
dustry agriculture support relation and intensifying the communication between city and
country.

Key words: endogenous growth model; human capital; product function; externality
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ON RESEARCH IN THE LANDSCAPE PLANNING AND DESIGN OF XI'AN
INTERNATIONAL HORTICULTURAL EXPOSITION 2011 TO ENHANCE
THE OVERALL STRENGTH OF XI'AN CITY

ZHAN Qin-chuan, ZHANG Yue
(College of Design and Art, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: On research in the landscape planning and design of Xi'an International Horticul-
tural Exposition 2011 to enhance the overall strength of Xi'an city, the landscape planning
and design in the cities of Xi'an local features, the national features and global features to-
gether with each other,using the create a means of traditional techniques with local charac-
teristics and the construction of modern science and technology, focus on displaying the five
items index to enhance the city's comprehensive strength index of Xi'an as a famous histori-
cal and cultural city which convey by the content of characteristics and culture, the protec-
tion and utilization of cultural heritage, the level of development in modern technology and e-
conomic strength, the process of construction and implementation in the green and ecological
city and the city operate planning propaganda and propaganda,and establishment of the sus-
tainable development assessment system in the feature of Xi'an city in which take the way in
harmony symbiosis with people,city and nature, and promote the upgrading of Xi'an city’s
comprehensive strength.

Key words: Xi'an International Horticultural Exposition 2011; the Landscape Planning and
Design; the overall strength of city; featural city; harmony symbiosis; the sustainable devel-

opment assessment system
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RESEARCH ON KEY TECHNOLOGIES OF ARCHITECTURE
ROAMING ANIMATION BASED ON 3DS MAX

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

Abstract: To enhance the authenticity and art of Architecture Roaming Animation for the
purpose, this paper, analyzes the complax surrounding environment in addition to the core
architecture in Architecture Roaming Animation, including flowers and trees, characters,
vehicles, sky, water, etc. » and then analyzes multiple solutions of the key factors about
plant trees, characters and vehicles involved in Architecture Roaming Animation. At last, it
summarizes the advantages and disadvantages of various methods to play a certain role in im-
proving the authenticity and art of Architecture Roaming Animation.

Key words: 3ds Max; Architecture Roaming Animation; key technologies
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GAME BETWEEN “NATIONALITY” AND “MODERNITY”
IN INTERIOR DESIGN

ZHUANG Xin-yan', YANG Da-yu', YANG Li-li*
(1. School of Art and Communication, Kunming University of Science and Technology, Kunming 650093,

China; 2. College of Art, Xianning University 437100, China)

Abstract: This paper is to study on the effect of nationality and modernity on designers in in-
terior design. Based on the view of game theory, it points out that the modern interior de-
sign embody the artistic demand, modernization function and value by nationality and mo-
dernity as well as traditional culture and its design conception merged into the modern design
idea.

Key words: nationality; modernity; interior design; game
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TALK OVER TRADITIONAL CULTURE AND PRODUCT DESIGN

ZHANG Xiao-ping, QU Shuang-wei
(College of Mechtronic, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: From the traditional aesthetics of the Chinese nation and the Chinese traditional
culture elements, discusses the Chinese traditional culture in modern product design of the
modern product design must deeply understand and inheritance Chinese traditional culture,
and to learn from traditional culture, to give the product the essence of the national charac-
ter, to make the products in the fierce market competition, it is the ultimate winning prod-
uct enterprise.

Key words: traditional culture; aesthetics; product design
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BASED ON THE SOCIAL NETWORK ANALYSIS METHOD OF THE
VIRTUAL NETWORK POLITICAL GROUP MINING

CHEN Peng, CHEN Jing-min
(School of Business Administration, Hohai University, Nanjing 2111000, China)

Abstract: Nowadays internet is an important place where people take part in political activi-
ties. Effective management will become more easily for politicians to communicate with the
Netizen and hear the opinions and suggestions, so they can make the right decisions which
accord with the interests and wishes of the people. Also the cyber democracy will be devel-
oped rapidly in China. Based on the empirical research on BBS virtual communities of the
People’s Network, this paper studied the development of cyber democracy and the basic ele-
ments and characteristics of the virtual politics groups by using social network analysis. By
analyzing the overall network structure diagram, we can find out the different politics
groups.

Key words: cyber democracy; social network analysis; political group mining
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S ORI 3 R AT T SCBA SCA SR L DT B AR i A AT
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THE EMBODIMENT OF THE TYPES OF SYMBOL IN MARKS

LI Yao-liang
(College of Chinese Language and Literature ,Xi'an University of Art and Science, Xi'an 710065, China)

Abstract: through the study on different types of symbols used in marks, this essay not only
studies on the relationship between motivated and non-motivated symbols, but also makes a
detailed analysis on the embodiment of symbols with similar shapes and reference symbols in
marks. Based on the theory of semiotics, it illustrates the visual embodiment of three types
of symbols in marks by examples of ICBC mark, the mark of School of Art & Design of
Jiangnan University and France Citroen, which provides a new theoretical evidence for fur-
ther application of cultural semiotic theory in mark designing.

Key words: symbols; mark; embodiment
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L FREXAEB R HiLo 5 LoHi JIl &G
MmRIERTILERT

WHRE. FEE. HAE
(LM ARZBER T 2R BV HiAR 7190005 2. BRPTIIE R R T 2B . BV P44 710062)

B E.RAEEE.KF16 8 F 5T EXNHESD T 5 R A, 53 347 4 B8 SAEK % (Hi-
Lo) 5&AE & % (LoHD , § AR T AR B X KA N %L 2 Fi23) i 69 RBC.Hb #= Het 1 & %
WHAE RS b LR A, HAKEEX V% T Hb \RBC #= Het 89 TMEH L £ F 42 5
srminitH it B G R E AL m AR, HiLo % F LoHi, Hb . RBC #= Het #3 #n R % 4 F)
B4 BAEAREX I ALRE TR 2 Al E,HilLo 489 % & # RBC #= Hct #9425 1t Lo-

Hi 413%.
KEIW X AE; mFIRAF; &F; SMERS; KES S
FEZESES: G804, 2 X ERFRIRAD ; A

0 35 B

RGN Zriy o R Ol RF 2R F iz sh i H 2. e 18 3h 928 b G847 Al % S0 25 #0827 F i
BREADAR 000 TR A R 2 32 AT v JE o e ) e 607 o0 38 LA 8 AL 44 F 5 20 199 7 380 2 1z 7™ A= — R 31 e 4L
SRS A BT N, DT I Sl R D AL RE W g, $E e ARG Bl B . AF ST 3 B il SRR A 2 AR 21 40 B
K (EPO) 14 18, il 018t 20 40 I Y B 228 bl 0 RS 0 32, S SO 20 25 13 & 80 A 09 345 m DA T 52 91
LY R RO 5 A B B i ALIAGE SRR O 2 B RS AR SCH x4 B RIBEBA B 7E HiLo 5 LoHi fIR&I
SR 2o P PP I 2T B (HLb) 2T 40 i 3145 (RBO) J2 21 20 i R AR (H et) 2548 F5 A8 1k 1Y 30 25 WLEE R0 43 47
PR I AR A A LA KOG I G2 48 B 1) 52 W), Ry iz S e AR S0 1 25 4 4 2 2 AR 3.
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1.1 ARt %

VIBEPU R B 16 440075 2+ B2 QI E A B3 R IR G2 0T 42 BEAIL A3 2 41, B2 8 N, ol DI ZRIBR 2 3~5
AR BPXT RE A . = AR R (HiLo) 4 AR S 25 (LoHD 4, BEAR N Sl AN 3R 1 s,
1.2 HiLo 5 LoHi 9l %t %]
1.2.1 HiLo 5 LoHi #=0# #1414

LoHi 4R F“MRE 25+ 8 ANk 4 4 J8 s ARE IR B 3 I Bk 1. 5~2 hy W& INA LA
SN ZR R 3 s Hilo 41 0WR AT AR SRR IR + 8 I 2570k, 2t 4 ] AR SUBR IR A S 6 K, B R MR8 = 30 =K H
27 00, KA I FBE IR 4043 R R 15. 3% 4R B BE 2 2 300 m, 3 KRS JE.
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ST E PeAEEE T ESTH (1112027) AR B 52 J7 % B B (09GK036)
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i RAR AR 25 0L I (1) 22 HE T ARG 2 23l 53 IR 28 3T B AR St Jal Aoy 2 ol BHIT A B3 02
GAR A 2 r A EE F] SE . W 2H 0 Bl 5L SRR SR DI TR A SR B DL SRR SR A L.

R1 MRUAFEREBER 1.2.2 Hilo 5 LoHi #8208 25 0 i
415 A /% B /em AT ke COAR AN 25 il 358 389 47 a7 P 38 32 3)) 5 8 A0 [

HiLo 41 17.442.3  180.9+1.3  75.9-9.2 BB I] . & B 2 500 m CREUMRE - 14, 8%0) , I 1
LoHi 41 17.24+2.1 180.841.4 74.844.4 100 W, 42 85~95 r/min, & 5 min j#384 20
W, B 5 Gy, AR GR IR0 2 LIl FLRR | I 4

o A E I TR

(2) 32 By 58 B S (] s [ ) DR s v .« 1ff, LR 2 I 7E 2~ 3 mumol/ L IfiL 480 00 1 B8 2 il 7 82 %6 ~87 %.

(3)LoHi B . B RAEMZE LR 1.5 h(f&gh bRy 52/17) , 38 3 J&.

(ORI % LoHi 18 I LR, UL 150~155 b/m 0338 B I 5 25 min, $& 3 %, WK E] AR 5 min, R
M EZh %W E J5 =0 LoHi W3 BE I 2k, 21565 2 J S 0y B W0 K 1 YK e 58 32 0% J6 B I T i 25, 2 LA
150~155 b/m 0> F % 35 min, SR J5 A 160~165 b/m LR R INZ 1 min, 540 6 ¥k .3 2 20, Y Ja) fa] 8k
2 min, 20 18] 8] 8K 5 min. & Fsh Ik =2 000,

MR 0] 5 07 3 A3 B0 Tkt 3 KLU s 1.2.3.4 AR U558 1.2 J8 R R A7 I
3B, 43 0 BR S8 A B R R B R AT A9 8 2R 1L 20 pL, A Beckman Coulter Gen S 4= H 2l Ifil 41 g 43 #7 4
& RBC.Hb 1 Het %5 H.

K& K H % 7% £ “Hypoxic Tent System TM”#1“Colorado Mountain Room TM”.

1.3 #4Ea =
iz ] SPSS 11. 5 for windows e i1Ab ¥, 48 i1 7 A 5 4 (B Al 7 B T K 56070, 45 S DL 34 850 £ s o
% 5% P<<0.05 AW EFMKF, P<<0.01 MIEH B K.

2 HR5H

2.1 Hilo 5 LoHi # X *f 48 % 45 47 49 & &

ISR YI 25 mT A1 AL A It 380 B A AR B2 S 2 L i 9 ¢ T, 3 P AR A I B A R R BN EPO 4 b 2 3
. BRA 2T 40 A Y A i A2 EPO 4 L EPO Y 35 il 35 1 86 3 i 28 2086 55 R o 114 21 40 L P 21 4n
JHL P A R B R T AL A I T B KT o DT 38 5 T AILAAR S A R i AR SR RE T DAGE AL SR T R
BV Bk SRR HE EPO 3L 1 EPO A #E RBC.Hb Al Het A48 55 i 2 HLAR S0 251 1 o 22 A 1 1
T
2.2 HilLo 5 LoHi # Xl % /& 48 % 35 47 T AL A 5 47

WFov s Rk 2~ 3 ZE 1~E 3 Pion, i 4lizg 8l 5 78 A FAL A I B =8h RBC 1 Hb 24 B &
£ 5. HilLo 4119 RBC, Hb Ml Het 7658 1~2 J& LTI 8 (P<<0.05~0.01) .2 3 R A F R (A B &+
YT (P<0. 05~0.01) , 55 4 JA K FIE(E (P<C0. 05~0. 01); VIR U 5E 2 J&, X 448 3 5 i) RBC JLF
NS, Hb 1818 T B H B 8 e T 45 (P<<0. 05~0. 01) 3 1fii LoHi 4149 RBC, Hb #l Het 7EYI1 4 %
Wit L 56 3 JE R S B {E (P<C0. 05) , B J5 B M T BE(P>>0. 05); YIZRJE M5 2 J& Hb FH AL T2 3
JE B A, UL EOF5E R BT, HiLo A 7RI 2 B2 v Hb . RBC Al Het Z8 fb MU JE A AR AL, 3R 80 R I 25
PR W T Fh o B A IR b o 3k B W (E. i LoHi 419 Hb . RBC M Het 78I 25 b 1% i
This s Thm B ] AR AR Hilo 41, LoHi 4 {A H Hilo 41 W4 42 5 — F& B, 0 B2 B 2/ + Hi-
Lo 4H.

1 AN TR B A AU 25 RBC L HD A Het A8 A HUHE 9 R 58 42 A8 [R] 2 Hh T 1 255 5 R i 19 22 5 LI 45t
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PR BE RN IR 1Y) 22 S B AT AR R 1 I ] 22 S 2 DX 3R P B0, A% B A AR A0 U A S0 2% B 1 A T BT 42 L 3
S AR R I 2k o RBC Al Hb Z8fb i [ £
% 2 HiLo ZiXBA Rl 4L 72 & RBC.Hct #1 Hb T
2 i %1 RK % 2 Rk % 3 Rk 94 AER %5 1 %R 2 8
RBC(X10') 3.8240.31  4.2840.32% 4,36+£0.34%% 4,3740,27%%  4,56+0, 24** 4,55+23%* 4,58+0, 32%%

Het/(L/L)  0.3640.02 0.37£0.03 0.39£0.03 0.39+0.02 0.444+0, 02%* 0.3740.02 0.4240,02%

Hb/(g/L) 126.20£5.30 134.10£7.76 134.83+9.80% 134.03409.58% 141.81%6.13% 133.92+5.28%* 133.81+5,98*

0 5 YT H AL % P<T0. 05, % % P<<0. 01 ([7] 3 3).
R 3 LoHi ZiXPA Rl %42 2 & RBC.Hct #1 Hb BIZT 4L

e EIRRLES 2 K EIRBLES 4 AR g 1 WG 2 A
RBC(X10') 3.70£0.43  3.97£0.42  3.91£0.31%  4,13£0.43% 3,900, 37" 4.0240.36  3.8340.29%
Het/(L/L)  0.35%£0.03  0.374£0.04  0.38£0.03%  0.40£0.02%  0.38£0.04% 0.38%0.3 0.36%0.02

Hb/(g/L) 120.11£4.05 124,30+7.59% 124,4144.31% 130.50+6.13% 125.71+9.08% 125.90+6,24** 126.3245.9*
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R S SO SR C AR R O S L K AR
B 1 HilLo 5 LoHiid# % RBC B 2 Hilo 5 LoHid# % Hb
TAEDOWER TAEDOWER

2.3 HilLo 5 LoHi ¥l % J& 48 % 48 47 T AL HLAZ b 4
WFoT el Rk B (R 2~3 3 KK 1~ 3) .5 4 i HiLo 5 LoHi Yl k34 fig B .42 /542 ) 52 19 RBC. Hb

1 Het ZKF S8BT B SRR T M A0 B9 46020 T 5 DT [[—e— HiLo% —=— LoHi% |
SR 25 8 0 A0 30 A I 5 A SR B N 5k A
Gy KA S BN A FID WS T3 s B 10 — A
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I 20000 1 08 43 00 A 0 T 0 S_Mw Vi
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@ e R PR A L
3),Mdliz g 6t RBC.Hb Fl Het W KOBR AR EIE - N & & 8 8 N\\%" N\\%"
FE AR, Bk E A Hilo i T LoHi(P<C0.05);
{3 LoHi AYWE(E Lk Hilo $&77— & ¥, RBC 5 Hb M
Het W3R AR 2D o 150 B 554 B 1] A 41 42000 98 5 1) B
AR SR BH A R BE 038 2402 30 BB RBC 5 Hb #4245, BWF 75 v A1, Hilo ¥ 48 T LoHi ¥, X J& I
e LoHi 761 5k Hh iz sl 51 1 1% S0 % 58 R[] AR X 95 XoF IV 2R 6 o i 20 3 P4 R 20 1 200 it 2% 370 1) 2 o 3%
A HilLo & .
2.4 HilLo 5 LoHi 9l % J& 48 X 45 AR 4R H 4% Sk 4k

AN ZRARREHE & Hb . RBC & Het MY 7K (AR I 25 45 3R 5 3k 26 7K SF- BB 75 4+, I W5 Al il 25 07 X
T U Y ) L, SIS S5 SRR NS H 5 2 J8 (3R 2,38 3 S Bl 1~ &l 3), Hilo 411 RBC 5 Het AR
FEARAS B8 = FUIZR0T: 1M LoHi 41/ Hb 5 Het WA L FF HICHH B 25 5.ty B3R B vl A1, 4 J] 95 FfoAs

C1

B 3 Hilo 5 LoHid# % Hct
TE LR



« 198 - B P A 1 K 222 4
AAREVIARRCR AT DL R 2 J R E L HiLo I 455 #4457 RBC. Het f6E 1 W] W 4F T LoHi 4.

B
Gl

3 Aig

HiLo 5 LoHi I Z#xrh RBC.Hb 1 Het B8 AL RLERAT — 7 1Y 22 5 5 P AR I 20455 X0 R W 8 42 v
1E 3 5L RBC.Hb #l Het K, fH 32 & F2 AR, Hilo 48T LoHi; RBC.Hb 1 Het B34 hin 76 i # )1l 25
B PR 2R HiLo 5 LoHi MM I ZRACR 7T LU KR 2 JH DL s HiLo il 25 2 5 & £F RBC
Fl Het BRE TP 58 T LoHi 4.

2 % X B

C1] SR, #rok. mEI G 59 IM]. dbat . ARMEE Rk, 2002.

[2] Lebine B D, Stray-Gundersen J, Duhaime G, et al. Living high-training low: the effect of altitude acclima-tization/normoxic train-
ing in trained runners[J]. Med Sci Sports Exe, 1991, (23): 25.

[3] Dehnert C. Hutler M. Erythropoietin and performance after two weeks of living high and training low in well trained triathletes
[J7. Sports Med, 2002, 23 (8): 561-566.

Cal gk 281 . A I e B A s T R TR IO 20 40 0 45 i G 48 b i 2 i [0, AR B Bk 2005.25 (11 29-31.

[5] Pel Tonen J E, Leppavuori A P, Kyro K P, eral. Arterial haemoglobin oxygen saturation is affected by F(I) O, at submaximal
running velocities in elite athletes[J]. Scand ] Med Sci Sports, 1999, 9(5): 265-271.

[6] Eckardt K U. Rate of erythropoietin formation in humans in response to acute hypobaric hypoxia[ J]. ] Appl Phy Siol, 1989, (66) :
1 985-1 988.

[7] Berglund B. High-altitude training aspect of hematological adaption[J]. Sports Med, 1992,(14) . 289-303.

(8 J s ttt, w5 2R B O SE BUIRLT ], B FR2%, 1999,19(5) : 64-66.

STUDY ON THE WOMEN'S KAYAK TEAM HILO AND
LOHI TRAINING ON BLOOD PARAMETERS

CAO Yan-xia', LI Deng-guang®, GAO Ke-lian'
(1. Department of Physical Education, Yulin University, Yulin 719000, China; 2. Institute of Physical Educa-

tion, Shaanxi Normal University, Xi'an 710062, China)

Abstract: 16 elite female rowboats were randomly divided into two groups with 8 in each
group, which made 4 weeks training for living high-training low, living low-training high.
The main purpose was to discuss the dynamic change rule and character of hematological in-
dex such as RBC, Hb and Hct at different hypoxia training model so as to provide the theo-
retical and practical bases in exercise training. The result showed that there was existed cer-
tain difference on change degree, character and rule of RBC, Hb and Hect at different hypoxia
training. The training of HilLo and LoHi could significantly improve the level of RBC, Hb
and Hct, but improvement degree vary from different training model. As to RBC, Hb and
Hct, HiLo>>1LoHi. 4 weeks, at least two modes of hypoxic training effect can be maintained
for 2 weeks, he Hil.o group training is better than the ability to maintain Hb LoHi group.

Key words: rowboats; hematology parameter; female; Hil.o; LoHi



