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Abstract: Deposit problems at a mill will often have components from multiple sources inclu-
ding mechanical pulp, recycled fiber, coated broke, and process additives. In these deposits,
there is often one component serving as both a primary trigger for deposition as well as a
binder for other materials. Identification and treatment of this trigger can significantly de-
crease deposition and also help to identify secondary deposit problems more effectively. In
the middle of a severe deposit outbreak, however, it can be difficult to identify a primary
trigger. Consideration of a mill's deposit history, its furnish, and the texture and composi-
tion of the deposit itself can help to establish a solid methodology for efficiently identifying
the primary trigger of deposition in current and future deposit problems.
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0 Introduction

A severe paper machine deposit outbreak places tremendous pressure on a mill more than ever in to-
day's challenging economic times. Solving this deposit problem requires solid troubleshooting methodol-
ogy within a highly stressful environment in order to identify the trigger for deposition. Unfortunately,

L For ex-

the number of potential triggers for deposition has increased significantly over the last decade
ample, the increasing usage of mechanical pulp in the furnish can lead to wood pitch deposits. Usage of
recycled fiber has brought the appearance of synthetic binders, adhesives, and waxes into deposits, and
the creation of new process additives further widens the possibility of observable materials.
Consequently, a machine superintendent can send out the same deposit to four different labs and re-
ceive in return four different assessments of what's triggering the deposition and where it comes from.
Is it the ASA size hydrolyzate? Is it wood pitch? Is it the coating latex? Is it slime? Is it coming from my
mechanical pulp, my sulfite pulp, or my recycled fiber? How does the superintendent know which one
to focus on when the chances of making the production budget are rapidly slipping away? This paper dis-
cusses how consideration of a mill’s deposit history, it's furnish, and the deposit’s texture and composi-
tion can help to establish a solid methodology for efficiently identifying the primary trigger of deposition

in current and future deposit problems.
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1 Consideration of a Mill's Furnish and Deposit History

In troubleshooting a mill's deposit problems, a review of the mill's furnish and its deposithistory
can be invaluable in helping to effectively troubleshoot deposit problems. A review of the furnish can
identify the possible sources of deposit materials, and an examination of the mill’s deposit history can
provide supporting evidence in confirming the deposition trigger.

For example, a mill making specialty grades experienced severe deposition in its press section. The
analysis of the deposit identified it as aluminum resinate. The first question asked by the machine super-
intendent was “Where is this aluminum resinate coming from?”. A review of the machine furnish identi-
fied wood pitch resin acids from its mechanical pulp and also resin acids used in its rosin sizing program
as sources of resin acids that can react with alum to form aluminum resinate. These two potential
sources presented vastly different corrective actions. Confirmation of the mechanical pulp as the source
would put the focus on pulp mill operations and pitch control solutions, while rosin sizing would require
an examination of variables such as pH optimization, product addition points, and dosage control.

The first step of any good troubleshooting methodology involves verifying and gathering informa-
tion about the problem. This was accomplished by talking to the operators with first hand knowledge of
the problem, taking a look at actual deposit samples, checking log books, etc. As part of the informa-
tion gathering process, the operators indicated that the deposit problems always increased when inter-
nally sized grades were being produced.

The next step in the troubleshooting methodology involved the analysis. In this situation, a com-
parison of the resin acid profiles of the deposit with resin acid profiles of wood pitch from the mechanical

pulp and the rosin size was generated using gas chromatography'®.

This analysis effectively identified
the rosin size as the main source of the resin acids in the uhle box deposit. This analysis result identif-
ying the rosin size as the source of the deposition is supported by the operator's comments indicating
that the deposit problems are typically observed during the production of rosin-sized grades.
Collectively, this information allowed the mill to focus efforts on maximizing retention of rosin size

rather than wasting time, effort, and money on investigating pulp mill operations.

" 2 Consideration of a Deposit’s Texture

The texture of a machine deposit is
often reflective of the composition of its

B, For example, a

major components
press dusting deposit may be light and

fluffy reflecting a high concentration of

. . . fiber, fines, and filler. A stickies depos-
Fig. 1 Photomicrographs of press section

. it, on the other hand, may be tacky and
doctor blade deposits
elastic reflecting the presence of contact
adhesives. When there is only one organic component such as a wax, an adhesive, or microbial slime,
present in a deposit, the associated texture is readily apparent. However, when multiple organic compo-

nents are present in various amounts in a deposit, the observed texture can be useful in determining



%56 1 o8 A < G T AU D 22 21 43 DO RR ) 1) 8L p T 5 3.

which component is the more dominant one and is likely serving as the trigger for deposition.

As an example, consider the following two photomicrographs of press section doctor blade deposits
from an alkaline fine paper mill shown below in Fig. 1.

The photo on the left depicts a deposit that is primarily comprised of tacky wood pitch steryl/triter-
penyl esters from its hardwood Aspen pulp. The photo on the right depicts a deposit that is primarily
comprised of waxy ASA size hydrolyzate in its calcium soap form. While a texture analysis cannot fully
substitute for an instrumental analysis, the observation of a deposit’s texture can suggest whether tacky

wood pitch or waxy ASA hydrolyzate is the focal point of the deposition.

Tacky Press Section Doctor Blade Deposit
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bing the presence of ASA hydrolyzate and

wood pitch in a deposit based on an FT-IR a- Fig. 2 Infrared spectrum of tacky press section doctor

nalysis will inevitably lead to the question blade deposit with reference spectra of wood pitch steryl/
“Is this more an ASA issue or a wood pitch triterpenyl esters and ASA hydrolyzate (calcium soap)

issue?”. Yet while FT-IR analysis will not

typically yield quantitative results, an examination of the spectrum complemented by the troubleshoot-
ing methodology and observations of the deposit's texture can be very effective in identifying the main
driver in a deposit problem.

As an example, let's revisit the two press section doctor blade deposits whose photos are displayed
on the previous page. The infrared spectrum of the tacky wood pitch deposit shown in the left-hand pho-
to is displayed below in Fig. 2 along with reference spectra of wood pitch steryl/triterpenyl esters and
ASA hydrolyzate in its calcium soap form.

In examining the above spectrum, the presence of wood pitch steryl/triterpenyl esters are readily
observed in the above spectrum based on the presence of characteristic peaks at approximately 2 924,
2854, 1730, 1664, 1247, and 1 167 cm™ in the spectrum of the deposit. At the same time, a less in-
tense peak at approximately 1 554 cm™ characteristic of ASA hydrolyzate in its calcium soap form can be
observed.

The infrared spectrum of the waxy press section deposit shown in the photo on the right hand side is
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tacky press section deposit along with reference spectrum of

wood pitch steryl/triterpenyl esters

Infrared spectrum of methylene chloride extracts of

steryl/triterpenyl esters. This peak as-
signment is confirmed based on the meth-

ylene chloride extract of this waxy deposit
shown below in Fig. 4.

The presence of the wood pitch ster-
yl/triterpenyl esters in the methylene
chloride extractables of the waxy press
section deposit is confirmed based on the
appearance of characteristic peaks at ap-
proximately 2 925, 2 854, 1 732, 1 665, 1
256, and 1 182 cm' in the spectrum.
(Note: the calcium soap of ASA hydroly-
zate is insoluble in methylene chloride and
other solvents).

Consequently, the infrared analysis of
the tacky and the waxy press section de-
posits would describe each deposit as a
combination of the calcium soap of ASA

hydrolyzate along with wood pitch steryl/

triterpenyl esters. However, the textures of these two deposits differ substantially and their infrared

spectra are quite different also with respect to the relative peak intensities for ASA hydrolyzate and wood

pitch steryl/triterpenyl esters. Based on these observations, it is fair to say that although these two de-

posits contain the same materials, the tacky deposit is primarily wood pitch, while the waxy one is pri-

marily ASA hydrolyzate. These distinctions can allow the mill to troubleshoot either the pulp mill or

sizing operations as the primary source of the deposition. In gathering information as part of the trouble-

shooting methodology, it may come out that the pulp mill was experiencing some upsets around the time

of the tacky deposition, or perhaps the ASA storage tank was almost empty and the hydrolyzate was

concentrated at the bottom of the tank. Again, this fact-finding information can complement the texture
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observations and the instrumental analyses to allow the paper maker to more effectively troubleshoot

deposition problems.

4 Conclusion

With greater usage of mechanical pulp, recycled fiber, and new process additives. today’s paper
machine deposits contain multiple materials, many of which can effectively serve as a trigger for deposi-
tion. The presence of multiple materials in these deposits leads to different sources of corrective actions
as machine superintendents must consider operations in the pulp mill and recycle plant in addition to
functional chemistry operation and mechanical issues such as screening/cleaning. With downtime be-
coming more and more costly in this ultra-competitive market, the need for effective troubleshooting of
complex deposit problems has never been greater. By considering a mill's deposit history and furnish and
evaluating the deposit's texture and composition, the deposit component most likely to be driving the

deposition can be more readily identified and the appropriate corrective actions can be implemented.

References

[1]Blazey, M. A., Chen, G. C. , Grimsley, S. A.. Effective Use of FT-IR Spectroscopy in Troubleshooting Spot and Deposit Problems
[C]. Tappi 1997 Engineering & Papermakers Conference Proceedings, Atlanta: Tappi Press, GA, 1997 993.

[2]Hardell, H. L. Characterization of impurities in pulp and paper products using pyrolysis-gas chromatography/mass spectrometry, in-
cluding direct methylation[J].J. Anal. Appl. Pyrolysis,1993,27(1): 73

[3]Grimsley, S. A., Chen, G. C. Troubleshooting paper sports and deposits[ ]J]. Tappi,1994,77(4): 262-265.

[4]Colthup, N.B. , Daly, L. H., Wiberly, S. E.. Introduction to Infrared and Raman Spectroscopy(3rd. Ed.)[M]. San Diego: Aca-
demic Press, CA, 1990. 228-232.

X T ERRRZ A7 TUAY BB A5

HER®, B E?
CLAEBM T RFHKERERESLEE, R M 5106402, LR T R 2= 405 15 Jeds il B & T %
BEEEH G, TR M 510640)

W OB PHRBRHETER LAY L ERRR TAME =A% SRR BRI
AR R LA RAT. 1w X ARk — 25 T AR A AR R 69 £ %3] R A, R B AL T A
Ay H e R 2R B R A L B e R X AR 5] R R AT R R e AT TR Y R A AR B R
B A —F 8. EREDRBRIALEL T EE R P, L TR A R ER Z RIS, R
e A A SR KR 3] KR B A — G L AR AT Ok 6 AR R IR R LI A IR
PR G AR FRATT AR, A 2 — A T S5 09 7 & A 2O 5] B A0 A & R 5] AR
%%ﬁﬂé‘}%lﬁi%ﬂ.

X8R S a s, ZRARY; JIAA; wAR

=I=I§lﬁéé%:TS727+.2 Xk FRIRAD . A



No. 6 B P Bl 7 K2R R Dec. 2009
* 6. JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 27

X EHS:1000-5811(2009)06-0006-06

LABORATORY INVESTIGATION OF PROPPANT TRANSPORTABLE
CROSS-LINKED ACID FRACTURING FLUID SYSTEM

WANG Hai-tao', LI Xiang-fang', YI Xiang-yi*, LU Yuan®
(1. MOE Key Laboratory of Petroleum Engineering.China University of Petroleum. Beijing 102249, China;
2. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technolo-
gy, Chengdu 610059,China)

Abstract ; Performances of acid system have significant influence on acid fracturing technology
for oil/gas reservoir stimulation. A new proppant-transportable cross-linked acid fluid sys-
tem has been studied on the basis of laboratory experiment. Based on the demand of temper-
ature tolerance, anti-shearing and sand-carrying properties, the performances of rheological
properties, frictional resistance, filtrate loss, corrosion inhibition, proppant sedimentation
and gel breaking to the cross-linked acid system have been tested respectively. Through the
research, this new acid system shows good adaptability to the acid fracturing with sand-car-
rying field requirements; meanwhile, it enables the combination of acid carrying sand filling
fracture technique with acidizing technique. Upon field practical examination, the cross-
linked acid system is help to accomplish the proppant-carrying and easy to gel-breaking-flow-
back; thereby, improved technique of acid fracturing has ensured the reservoir stimulation
effect.
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0 Introduction

Acid fracturing as an effective technique in oil/gas reservoir stimulation has achieved great develop-
ment. However, followed the enhanced exploitation in low permeability, high temperature and high
pressure (HTHP) reservoirs, the performance requirement of acid fracturing fluid system has also been
improved. The HTHP reservoir request the fluid can be adaptable to bearing high temperature, anti-
shearing, low frictional resistance, and low filtrate loss, corrosion inhibition, rapid gel break, and even
transporting proppant. In order to enhancing these physical chemistry performances in the process of
acid fracturing injection, a new cross-linked acid fluid system has been presented. The key parts of the
acid fluid system contain one kind of thickener and one kind of cross-linking agent; meanwhile, the other
additive we choose such as the hydrochloric acid, corrosion inhibitor, cleanup additive, frother and Fe
stabilizer are fetched from Changqging oilfield to achieve the field use. Through the laboratory research,

the unique performances of this new acid fracturing fluid system have been discussed.
1 Mechanism of Acid Fracturing with Proppant

1.1 Conventional acid fracturing process and its problems

x e B .2009-09-29
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Acid fracturing is commonly used in the carbonate reservoir stimulation by: (1) pumping the acid
fluid system above the formation breakdown pressure, creating a hydraulically induced fracture, just like
proppant fracturing; (2)after gel acid broken, HCl-based acids will etch the fracture faces in a non-uni-
form way to form corrosional grooves, the reaction between acid and rock faces are followed:

For the limestone: 2HCl+CaCO;=CaCl, +CO, » +H, 0 D

For the dolomite: 4HCI+CaMg(CO;),=CaCl, +MgCl, +2CO, A +2H,0 (2)

The major difference between acid and propped fractures is that conductivity is obtained by etching
the fracture faces instead of by using proppant to prevent the fracture from closing. Because of rock het-
erogeneity and fingering of the acid through the wider previously etched channels, which results in nu-
merous horizontal “pillars” supporting the channels between them; therefore, when the formation be-

gins closing, the fracture can remain a certain conductivity. The conductivity can be expressed by the
[1]

Nierodo-Kruk's empirical equation

(wK) g =C,exp(— Cy0.) (3
37 0.822
— [ Wideal” | o XV
Where:C,=2.94 X 10 ( 12 j » Wideal 72(1—¢)hfo
~((36.82—1.885InS:) X 10~ 0 MPa<<Sy; <138 MPa
’ {(9. 1—0. 4061nSg:) X 10" 138 MPa<S: <3 450 MPa

Where o. is the effective stress in MPa; Sgg is the rock embedment strength in MPajand (wK) . is
the effective conductivity in pm® * m;wip, is the ideal fracture width,m; X is the acid dissolving capaci-
ty;V is the consumable acid volume;¢ is the formation porosity;h, is the fracture height in m; L, is the
fracture length in m.

We can see from the above relational expression that the fracture width and permeability are con-
tributed to conductivity which is the key to stimulation effect. Actually, the fracture width induced by
acid fracturing is lower than that of propped fracture, and the resultants of rock-acid reaction will block
the fracture and the etched channel; thereby, the acid fracturing is not always so successful.

1 wellbore injection

W cracking W partial gel-breaking B complete gel-breaking
m fracture development B partial proppant sedimentation B proppant distribution

[ I+ I IV

X NS

S

. 7 proppant A o s d
perforationfracture pay zone corrosional grooves ]]II :ﬁgefrrl:foiogjne I]\I/ :2 d ;ziilrfozr?;e
(a) creating hydraulic fracture (b) etching fracture and propping (¢) propped fracture closure

Fig. 1 Process of acid fracturing added with proppant

1.2  Acid transporting proppant fracturing process

In order to enlarge the etched fracture, we have adopteda new acid fracturing process'*' (Fig. 1) : (1)
injecting high viscous pad above the formation breakdown pressure, creating hydraulic fracture; (2)in-
jecting the mixed slurry (cross-linked acid system added with proppant) to the fractured zones, partly
gel-broken-acid etches the fracture faces forming corrosional grooves, meanwhile, partly sedimentary
proppant help to supporting the fracture; (3)after the gel-breaking completely, HCl-based acid will etch
fracture faces extensively, and more proppant will fill up the fracture to propping the fracture.

Success to the above technical thinking mainly depends on the acid performances and reaction kinet-

ics between acid and formation rock to a great extent, apart from the lithomechanics features of forma-
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tion rock. Therefore, a special cross-linked acid fluid system and its properties have been studied in this

paper, which could enable the need of proppant transportation.
2 Experiment and Evaluation of Cross-linked Acid Fluid System

Using as reference the experiences on acid fracturing fluid system development at home and abroad,
we have solved the problems in temperature resistance and cross-linking under the circumstance of super
acid; a new-type thickener and a new-type cross-linking agent as the core parts of the new acid fracturing
fluid system have been synthesized™-.

2.1 Basic properties of cross-linked acid system

(1) Thickener (CZY-2). According to the request of high polymer chemistry theory and acidizing
technique, the thickener should have good stability, viscosifying action., compatibility and deliques-
cence. We choose the cationic monomer, anionic monomer, acrylamide and other adjuvant as the raw
material after preliminary screening test. Furthermore, the thickener can be obtained by polymerization
treatment.

(2)Cross-linking agent (JZY-1). Through the screening experiment, we have determined the organ-
ic copper as the main element of the cross-linking agent, which can obtain a good cross-ling effect by
composed with other accessory cross-linking agent, such as, imidazole, N-aminoethyl piperazine.

Blending the thickener and the cross-linking agent with 20% HCI according to a certain proportion:
20% HCI40.8% CZY-2-+1.5% JZY-1, the main properties of the hybrid acid system can be seen in
Tab. 1.

Tab.1 Main characteristic parameters of cross-linked acid system

Object Technical description
Extrinsic feature Colourless, Transparent ,Be hanging,Gelatinous fluid
Cross-linked viscosity/mPa ¢ s 800~1 000
Adaptive temperature/C 15~125

From the Tab. 1 we can see that the cross-linked acid system has achieved basic requirements of
fracturing fluid, the specific performances of which presented as followings.

2.2 Performances test and evaluation on cross-linked acid system
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g 028 = « 1 s
A . e PR 2 700 o
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8802 \<- —= K & S A
“2 02 1 o < 400
S g 7 g =
k= E 0.18 \\ 0.8 N & 300 — —¢— 0.4%thickener
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time/min dosage of cross-linking agent/(%V/V)
Fig.2 n’ and K’ range of cross-linked acid system Fig.3 Influence of cross-linking agent concentration

to viscosity in defferent thickener proportion

(1) Rheological properties. Rheological properties of cross-linked acid includes rheological parame-

ter, temperature tolerance and anti-shear property, relevant test procedure refers to the petroleum in-
dustry standard™ (SY/T 5107-2005). It can be seen that the exponent of flow regime(n’) and consisten-
cy coefficient(K”) of cross-linked acid fluid system has been tested by Brookfield DV-III rheometre under
the constant temperature (100 °C) circumstance (Fig. 2), which has the conspicuous non-Newtonian

characteristics. The apparent viscosity also be tested under the room temperature (30.5 °C) with the
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shearing rate is 170 s, in different proportion of chemical ingredients. Which can be seen (Fig. 3) that
the thickener proportion has more prominent viscosifying action than that of cross-linking agent.

For further investigating the temperature tolerance and anti-shear property of this fluid system, we
change the proportion of HCI, thickener and cross-linking agent to form three chemical component: (a)
20% HCIH40.6% thickener +0.5% cross-linking agent; (b)20% HCI+0. 7% thickener +1. 0% cross-
linking agent; (¢) 20% HCI-+0. 8% thickener 41. 5% cross-linking agent; the component (b) and (c¢)
display good temperature tolerance than component (a), especially the component (¢) can retain the vis-
cosity at about 100 mPa * s in 100 °C, which enables transporting proppant in field use (Fig. 4). Moreo-
ver, adding different proportion (1%, 1.5%, and 2%) of corrosion inhibitor HJF-94 into the acid sys-
tem which shows good viscosity-temperature and viscosity-time behavior in 80 “C condition with the vis-

cosity retentivity is 81. 9% ~88. 6 %.

300 160 o 160
140 componet(a) componet(b)! mgomponetic 140
g 0 B’%'-*"'“m 2 120 P N 120 &
§ 200 e ~ i e D 100 &
N ‘\‘\\\. E 100 ﬁ\i( e e 00 =
= 150 ¥ B 80— ==—x{g) &
] —.— ‘@ -
; 100 H —=— 2525222:23 \ ‘\ § 60 [ —=— viscosity before sheraring/mPa.s [ 60 ..z”
> - @ componet (c) \ \\ 3 40 || —* viscosity after sheraring/mPa-s [ 49 3
& 50 ‘s > —-%—- viscosity retentivity/ % ]
< 20 20 2
O 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
20 40 60 80 100 120 1 2 3 4 5 6 7 8 9
temperature/°C number of measuring point
Fig. 4 Viscosity-temperature relation Fig.5 Anti-shear property of cross-linked acid system
curve of cross-linked acid system with different component proportion

(2) Frictional resistance. The friction resistance related to well depth, injection schedule, delivery
rate, even the types of thickener and its performances after cross-linked. We adopt anionic thickener as
one of the main components of cross-linked acid system, which has good performance in friction reduc-
tion (Tab. 2). The laboratory findings have tested by the multi-purpose flowloop device.

Tab.2 Contrast on friction of different cross-linked acid component to the clear water

) Friction of cross-linked acid/(MPa/100 m) Percentage of the friction
Discharge rate/(m®/min) .
component (a) component (b) component (c) corresponding to clear water/ %
2.5 0.469 0.674 0.946 59.8
3.0 0.539 0.742 1.092 73.5

(3) Filtrate loss. The filtrate loss mechanism has direct relationship with acid-rock reaction rate,
mass transfer coefficient of H' , acid type, flow rate, and confinement pressure. We use the true core
from lower paleozoic carbonate of Changqing oilfield, comparatively studied the filtration characteristics
of cross-linked acid system, gelled acid system and the common acid system by the HTHP static filtra-
tion detector. The cross-linked acid displayed lower filtrate loss performance (Fig. 6). Moreover, the
low acid-rock reaction rate and low mass transfer coefficient reaction kinetics behaviors on the new cross-
linked acid will do good for reducing the acid filtration and achieving the goal of deep acid fracturing
treatment™’,

(4) Corrosion inhibition property. Conventionally, the acid system should be added with corrosion
inhibitor for the sake of decreasing corrosion on the well tubing and pumping pipe. However, the corro-
sion inhibitor has negative impact on gelatinizing and gel-breaking, which goes against proppant trans-
portation. So, we have tested the corrosion inhibition property of cross-linked acid system with no cor-

rosion inhibitor by HTHP dynamics-static anticorrosion instrument. The results (Fig. 7) show that this
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Fig. 6 Filtrate volume of different acid Fig.7 Corrosion inhibition property testing

acid multisystem has good corrosion inhibition added with Fe stabilizer (citric acid) under 95~105 C
conditions, achieved the field demand.

(5) Proppant carrying. Proppant carrying ability can help to check the viscoelastic behavior and
cross-linking strength of cross-linked acid system. The lower sedimentation rate, the stronger proppant
carrying ability has. The results (Fig. 8) show that this cross-linked acid system has good suspension
force to the ceramsite with the size of 20/40 meshes and 40/60 meshes, especially to the smaller sized

ceramsite (40/60 meshes) apparently.
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B 10
v
20 40 60 80 100 30 35 40 45 50 55 60 65
temperature/°C time/min
Fig. 8 Proppant carrying ability of cross-linked acid Fig.9 Gel breaking curve under different
under different temperature gel breaker proportion

(6)Gel breaking. The viscosity of cross-linked acid system after gel broken is crucial to proppant
sedimentation and fracture filling, the lower viscosity, the higher flowback efficiency the acid system
has; in other word, the acid fracturing is more successful. The results (Fig. 9) show that viscosity of
this acid system decreased to 3~7 mPa * s after 65 min with the constant shearing rate is 170 s '; fol-
lowing the increased breaker proportion, the viscosity becomes lower, which reveals good gel breaking

property.
3 Application of Proppant-carrying Cross-linked Acid Fracturing

On the basis of laboratory investigation of cross-linked acid fluid system, which shows good per-
formances on high temperature bearing, anti-shearing, low frictional resistance, low filtrate loss, corro-
sion inhibition, rapid gel break, and proppant carrying. Using cross-linked acid fluid system carrying
proppant to accomplish acid fracturing, this measurement combines the acid carrying sand filling frac-
ture with acidizing effect after viscosity broken, aims at creating higher flow conductivity acid etching-
propped composite fracture and extending the flowing channel.

After the field testing in high-purity dolomite formation of Jingbian gas field in Changqing oilfield,
[5]

11 wells field treatment results™ indicates that the success ratio reaches 100% , the maximum proppant

volume is 25.1 m®, average flowback efficiency is above 82% , average well test AOF is above 12X 10*
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m’/d, and the maximum AQOF reaches 37.023 6X10" m?/d. Compared with stimulation effect of adja-
cent wells by other techniques, this cross-linked acid carrying proppant fracturing treatment has certain

superiority.
4 Conclusions

(1)Conventional acid fracturing techniques cannot always satisfy the oil & gas reservoir stimulation
need, because of the smaller-scale fracture volume and lower fracture conductivity than that of the hy-
draulic fracturing with proppant. The countermeasure to which is combining the acid carrying sand fill-
ing fracture with acidizing effect organically.

(2) Through the laboratory performances test, the new cross-linked acid fluid system has good
properties of corrosion control, low filtrate loss, fracture initiation, proppant-carrying and easy to flow-
back, which enable the filed acid fracturing with proppant needs.

(3)The field practice shows that cross-linked acid fluid system can obtain the stimulation effect as
good as the conventional hydraulic fracturing in the sand-carrying-filling fracture process. The advanta-
ges of proppant-carrying acid fracturing are intensified width generation capacity and prolonged fracture

close. Especially, this technique is more adapted to the high-purity carbonate.
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NUMERICAL SIMULATION OF HEAT TRANSFER
ENHANCEMENT OF CONVERGING-DIVERGING PLATE
WITH SPACED TWISTED-TAPE
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Abstract; Heat transfer and flow characteristics of the converging-diverging plate with spaced
twisted-tapes have been obtained by numerical simulation. Swirl flow is produced by spaced
twisted-tapes which can reduce thickness of boundary layer, and increase the turbulent inten-
sity for enhancing the heat transfer rate. The local Nusselt number and local friction factor
decrease along the main flow direction for the range of Re from 19 000 to 36 000. And the
heat transfer efficiency indexes increase firstly and decrease later along the main flow direc-
tion. The numerical results indicate that the cosine of the angle of velocity and gradient of
temperature for converging-diverging plate inserted with spaced twisted-tape increases, com-
pared to the smooth plate. Synergy between velocity and temperature fields in the conver-
ging-diverging plate with twisted-tapes can improve.

Key words: spaced twisted-tape; converging-diverging plate; heat transfer enhancement; flied

synergy
CLC Number: TK124 Document Code: A

0 Introduction

Energy conservation has become pressing issue, and many methods of enhancing heat transfer had
been researched. The spaced twisted-tape insert is one of the most useful enhancing heat transfer tech-
niques, which is as passive heat transfer enhancement device. And the spaced twisted-tape has the ad-
vantages of simple configuration, steady performance and is easy in conjunction with other enhancing
heat transfer techniques. So it has been great progress recently. Saha et al.™? had studied the heat
transfer and friction characteristics of the laminar and turbulent flow in the spaced twisted-tape inserted
smooth tube. And the results indicated that the method of spaced twisted-tape inserts enhanced the heat

[3.4]

transfer obviously. Zimparov investigated the characteristics of heat transfer and friction factor in the

[.7% studied heat transfer perform-

single-start spirally corrugated tubes with twisted tape. Hong et a
ance of the combination of the smooth tube and converging-diverging (CD) tube with spaced twisted-
tape respectively. Using the two methods, the heat transfer was enhanced better. And the combination
of CD tube and spaced twisted-tape was utilized simultaneously which is known as compound heat trans-

fer enhancement, to produce an enhancement larger than that produced by the smooth tube with spaced

xRS H 9. 2009-09-28
YEH TR AT IRET (1983-) s 2o, LW AR A WG U 7l » 26332 1 4 AR R O ) - % A 5 47 fig
HEWH EEKAREEIS T H (20776046)
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twisted-tape. CD tube bundle supported by twisted-leaves in shell-and-tube heat exchangers was pro-
posed by Wang et al"™'. The results predicted that the twisted-leaf also enhanced heat transfer in the
shell side. For 270-20. 3 twisted-leaf, the conjunction of CD tubes bundle and twisted leaf contributed to
greater values of heat transfer enhancement valuation factors compared to the corresponding values for
the CD tubes bundle supported by ring by 18% when the Reynolds number was in the range from 2 000
to 20 000 for air turbulent flow.

A method of compound heat transfer enhancement using a converging-diverging (CD) plate inserted
with spaced twisted-tapes is presented by numerical simulation. And the heat transfer and friction in the
channel is studied in this paper. It is believed that the combination of the converging-diverging plate and

spaced twisted-tapes is of great significance.
1 Model Description

Fig. 1 shows the schematics of the twisted-tape. The characteristic parameters of the twisted-tapes
are listed in Tab. 1, such as twist ratio y, and rotation angle a. The twist ratio is defined as:

_H
Y= (D

Which H is the pitch for 180° rotation of the twisted-tape, and & is width of the twisted-tape. And

y,a and H of twisted-tape used in this paper are 4. 2,180° and 126 mm, respectively.

8.7 Counterclockwise twisted-tape

3.3
o
| o
Qo

Fig. 1 Structural scheme Fig.2 Schematics of converging- Fig.3 Schematics of converging-diverging

Clockwise twisted-tape

of twisted-tpae diverging plate plate with spaced twisted-tapes
Fig. 2 shows the schematics of the CD plate.
Fig. 3 shows the simulation model. Two parallel CD plates are inserted with two twisted-tapes
which are clockwise and counterclockwise. And the distance between the twisted-tapes is 45 mm.
The air in the model is treated as incompressible turbulent fluid with constant physical properties.

And the governing equations are as followed:

Continuity equation: gu,- =0 (i=1,2,3) (2)
X
. ouu;) 1 9p o ( Ou; S
Momentum equation: “ar, P 8751- EY (U axi) (i,7=1,2,3) (3)
. . oT o'T .
Energy equation: pC,)(u; 8715)_/1(81,811) (:=1,2,3) 4

The RNG (Renormalization Group) k-e turbulence model is chosen to simulate the turbulent flow
and heat transfer. The SIMPLEC algorithm is selected for the velocity-pressure coupling. And the nu-
merical model is solved by a commercial computational fluid dynamics code.

The boundary conditions are as follows. The plate wall and twisted-tape are no-slip condition, and
uniform wall temperature is selected for simulation and no heat flux for the twisted-tapes wall is pro-
posed. Because the spaced twisted-tapes are clockwise and counterclockwise, the fluid in the model can
flow symmetrically when fluid reach the domain of twisted-tapes. Therefore, symmetry condition is se-

lected for two sides of the model. At the same time, the inlet and outlet are velocity inlet condition and
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pressure outlet condition respectively.
2 Model Verification

The experiment is applied to verify the accuracy of numerical simulation. The results of simulation
are compared with the experimental data on heat transfer and flow resistance, and the comparison is pro-
vided in Fig. 4 for Re=19 071. It can be seen that the simulation results of the Nusselt number and fric-
tion factor agree well with the experimental results, with the Nusselt number deviation being 6% and

the friction factor deviation being 10%. So the agreement between numerical and experimental results is

140 umerical Nusselt number 0.30 acceptable, and proves the model and method of simula-
i —— experimental Nusselt number 10-28 . . . . .
—@— numerical friction factor H0.26 tion is accurate and the simulation results are reliable.
120 | —O— experimental friction factor 40.24
40.22 . .
3 Results and Discussion
2100 |- M 10.20 «
-10.18
80 H{0.16 3.1 Heat transfer and friction factor
-10.14 .. .o
60| 0.12 The characteristics of heat transfer and friction fac-
I I ! I .1 . . ~ .
100200 300 400 500 600 0.10 tor of spaced twisted-tapes in the CD plates are shown in
distence from the end of twisted-tape/mm Fig.5 for Re=19 071,27 285,35 553. The domain of

Fig.4 Co ison of N 1t b d . . .. .
'8 mparison usselt mumber an twisted-tape is regarded as one position (z/6b=0) in the

friction factor between the numerical . .
Fig. 5. In all cases, the Nusselt number and friction fac-

results and experimental data ) .
P tor decrease as the z/b increases. In the domain of the

spaced twisted-tape, swirl flow is produced which can reduce thickness of boundary layer, and enhances

200 |- —O— Re=19071 the heat transfer. And the intensity of tangential velocity and
—— Re=27285 . . )
180 | —B— Re=35553 vortices are the strongest in the section. Therefore, the Nus-
160 |- selt numbers for x/6b=0 are the highest. Meanwhile, the fric-
=}

Z 1a0| tion factors also get the highest values because more friction
120 less is included by the swirl mixing and the spaced twisted-
100 tape inserts. When the flow leaves the twisted-tape, the free

0 4 3 12 16 20 swirl flow decays along the main flow direction. Therefore,
z/b .o
(a)/Nu the Nusselt number and the friction decrease as the value of
0.22 z/b increases.
—O— Re=19071 3.2 Performance evaluation
0.20 | —0— Re=27285
018 | #— Re=35553 A method of heat transfer efficiency index was proposed
e 0161 by Webb"', which consists of the heat transfer and flow re-
014 sistance. The heat transfer efficiency index is defined from
Nu/Nu,
012 7= /71 (5
L I L L L L ( . )T
0 4 8 12 16 20 f/f
z/b It means that the technique of CD plates inserted with
™ f

twisted-tape has better performance than that of using
Fig. 5  Nusset number and friction factor

smooth plate alone as #>>1 in this paper. y<<1 means that the
on different Re vs, z/b

technique of CD plate inserted with twisted-tape has lower
performance than that of using smooth plate alone. Fig. 6 shows the variation of heat transfer efficiency
index with 2/b for the CD plate inserted with twisted-tapes, compared to the smooth plate. It is obvious
that as the /b increases, the efficiency indexes of twisted-tapes increase firstly and then decrease. The

heat transfer is enhanced well but the friction factor can get the highest value in the domain of twisted-
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tape. So the efficiency index in the domain of twisted-tape is not the highest value during the studied re-

gion. And it also indicates that it has the best performance in the three cases as Re=19 071.

3.3 Field synergy analysis
Guo et al." proposed new mechanism analysis of heat
And Meng et

al. ™ found the field synergy principle of convection heat trans-

transfer enhancement—f{lied synergy analysis.

fer was available for turbulent convection heat transfer. It is de-

fined from

Rowpr —0-25 U-vTdv (6)
U+<T=|U]|+| v T]|+cosld D)

And it indicates that the angle of velocity and gradient of

temperature in the channel is important for heat transfer. When

1.18 |
1.16 |
1.14

—O— Re=19071
—+— Re=27285
—&— Re=35553

= 1.12
1.10
1.08

1.06

Fig. 6 Heat transfer efficiency

index on different Re vs. z/b

0.00894958
0.0166959
0.0227753
0.0372092

the cosine of the angle increases, heat transfer can 0.025 ¢
be improved. 0.02

0.015 |-

Field synergy analysis of twisted-tapes in the 001l

CD plates is present in Fig. 7, when Re=19 071. It & 0005 |

is shown that the cosine of the angle of velocity and Toof
gradient of temperature in the channel increases, -0.005

compared to the smooth plate. The swirl flow pro- -0.01 ¢

duced by twisted-tape leads to the variety of distri- 0015 |

-0.04 -0.03 -0.02 -0.01 0

bution of velocity and temperature fields. There-

fore heat transfer of spaced twisted-tape inserted 0.02 1

0.01 0.02 0.03 0.04
z/m
(a) smooth plate

with the CD plate is improved. So the fundamental
mechanism of heat transfer enhancement with CD
plates and twisted-tape is the improvement of syn-

ergy between velocity and temperature fields.

y/m

4 Conclusions
A method of heat transfer enhancement is

present in the present research. Numerical simula- 00

tion in the range of Reynolds number for heat
b

0.0298236 — ———— ———1
0.0366437

0.0366437

0.0298236>—|

transfer and friction factor have been carried out in -0.04
the case of twisted-tape in the CD plate. The heat

transfer efficiency indexes are the highest when Re

-0.0366437.
= T 400298236 ]
-0.02 0 0.02 0.04
z/m

(b) twisted-tape in the CD plate

Fig.7 Cosine of the angle of velocity and gradient

=19 071. And the fundamental mechanism of heat

of temperature in the cross section

transfer enhancement with CD plates and twisted-

tape is the improvement of synergy between velocity and temperature fields.
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RESEARCH OF HPAM INJECT CHARACTERISTIC FOR
LOW PERMEABILITY ROCK CORE

HE Feng-guo, YUE Xiang-an, ZHANG Li-juan, WANG Nan
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Abstract ; Polymer HPAM flooding technology has been widely used in oil fields and achieved
tremendous economic benefits. At present low permeability reservoir polymer flooding a-
daptability in the exploratory stage, how to carry out low-permeability reservoir polymer
HPAM injection feasibility study has important application value. The German manufac-
tured RS-600 rheometer DG41 Ti double-slit measurement system being used to research
rheology characteristic of HPAM polymer in low permeability reservoir core. According in-
jection pressure changes of different concentration polymer HPAM solution injecting and
successive water injecting, the resistance coefficient and residual resistance coefficient were
measured to research the feasibility of low-permeability reservoir polymer HPAM injection.
The experimental result shows that HPAM solution cation shielding effect should reduce so-
lution apparent viscosity and shear dilute properties. In process of low-permeability cores in-
ject into HPAM solution., injection pressure of cores rise rapidly and attain stability, HPAM
long-chain molecules had been cut, viscosity reduced and resistance coefficient decreased
gradually with HPAM solution injection rate increase, the pressure is non-linear relationship
with flow rate. The residual resistance coefficient of HPAM solution concentration 750 mg/
L is higher than HPAM solution concentration 1 000 mg/L in process of low-permeability
core inject into HPAM solution.

Key words: HPAM; low permeability; rheology; injection pressure; resistance coefficient;
residual resistance coefficient

CLC Number: TE357. 46 Document Code: A

0 Introduction

Polyacrylamide and its partially hydrolyzed product HPAM have been played an important role in
tertiary oil recovery in oilfield"”. The main material acrylic amide and acroleic acid have reacted to gen-
erate copolymerize polyacrylamide through NaOH to adjust pH value in water solvent. The radical co-
polymerization had happened to gain carboxylic polyacrylamide production at definite original tempera-

(2] (7,

ture and initiator influence'”. The reaction equation

CH,CHCOOH+NaOH—CH,CHCOONa—+H, 0O Q)

WO H . 2009-10-11
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With Chinese oil field main area had been polymer water flooding, the industrial block for polymer
flooding become less and less. The Chinese researchers have formed sub-layers polymer flooding sup-

porting mature technology through many years sub-layers reservoirs (the low-permeability, medium

1,5]

thickness oil reservoirs) indoor and field test**>’. But how to use HPAM inject third types of oil (effec-

tive thickness less than 1 m, effective permeability is less than 0. 01X 10 % um®) need to be further re-
searched. Many literatures demonstrate that high molecular weight polymer should be choose to apply

[6.7]

third types of oil reservoir polymer flooding to achieve better displacement characteristics®"*. Reposing

above concept, the molecular weight 10 000 000 of HPAM being selected to experiment low-permeabili-

ty reservoir indoor polymer flooding research. Tab.1 Simulated experiment water salinity
. . ys simulation . .
1 Experimental Material and Condition of water simulated formation water
) ) water samples 1L.0701 1.0702 1.0703 L0704
()The experimental material: ~ HPAM  (jinity/(mg/1)  260.3 3 776.08 5 545.05 6 355. 61
( molecular Welght 10 OOO OOO ) from the I(Jr \Na+ 43 47 1 079 91 1 698 42 1 970 16
. S . o . Ca™" 18. 04 58.12 12.02 24.05
Daqing Oil Field in low-permeability reservoir Mg 10. 94 6. 08 7. 03 6. 08
polymer flooding pilot site), on-site formation Cl 17.73 460.98  806.72  921.96
clear water, the simulated formation water, SO 33. 62 0 0 4.8
HCO; 121.55 2 066.38 2 856.47 3 129.96
as Tab. 1. CO,? 14, 94 104,61 164.39  298.6

(2)Experimental temperature: 45 C.

(3)The experimental apparatus and equipments: electronic balance, positive infinitely variable mix-
er, incubator, tranquil flow pump, manual high-pressure metering pumps, vacuum pumping. RS-600
rheometer (made in Germany Harker Company, multi measurement system, adopting DG41 Ti double-

slit measurement system to ensure measurement accuracy at low shear rate).
2 HPAM Solution Apparent Viscosity Measurement

(1)The HPAM solution with 1 000 mg/L, 750 mg/L, 500 mg/L concentration were prepared by
simulated formation water samples L0701 (distilled water), 1.0702, L.0703 and L0704 to obtain certain
concentration different salinities(salinities 260. 3, 3 776.08, 5 545.05, 6 355. 61) HPAM solution.

(2) The apparent viscosity of above-mentioned HPAM solution had been measured with RS-600 rheometer.

From Fig. 1 we can see that HPAM solution apparent viscosity curve indicate HPAM solution fluid
performance being close to Newtonian fluid ). The HPAM solution apparent viscosity is reduce with
shear rate and formation water salinity increase, it's in direct proportion to solution concentration. With
salt content increasing, HPAM solution cationic shielding effect increase, molecular clew dimensions di-
minish, intermolecular mutual twist opportunity decrease, solution rheological characteristic being re-
flected non-Newtonian behavior weaken™, The HPAM solution apparent viscosity is sensitive to forma-
tion water salinity, especially the divalent Ca®*", Mg”", it reduce solution shearing dilute properties.
Sample L0702 contain more divalent Ca*" to formed considerable impact of viscosity.

Tab.2 Apparent viscosity of HPAM solution confected by formation water and distilled water

concentration/(mg/L) distilled water preparation/mPa * s formation water preparation /mPa * s  viscosity loss/ %
500 67 7.8 88
750 109 18 83

1 000 178 32 82
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Fig.1 HPAM solution apparent viscosity at different concentration and salinity

From Tab. 2, it could be seen that HPAM solution prepared by simulated formation water viscosity
loss is quite high when measure solution viscosity’'s benchmark shearing rate is 7. 3 s~ '. HPAM solution
concentration 500 mg/L, 750 mg/L, 1 000 mg/L viscosity loss all are reach more than 80%. HPAM
concentration 500 mg/L solution is low viscosity and low concentrations of HPAM had less been used
on-site, the following experiments only use HPAM concentration 750mg/L solution , 1 000 mg/L pre-

pared by simulated formation water to research HPAM influent characteristics.
3 HPAM Inject Characteristics of Low-permeability Rock

3.1 Experimental steps

(1) Preparing equipment and pipelines, vacuumize, adding confining pressure to ensure it always
higher than injection pressure 2~3 MPa.

(2)The process contains four steps: DSaturate rock cores with formation brine and measure aque-
ous phase permeability. @Inject simulated formation water slug. @ Inject HPAM solution and deter-
mine resistance coefficient. @Inject formation saline and determine residual resistance factor.

Inject HPAM solution with different flow rate to monitor dynamic changes of pressure. Cores were
suppressed according to the physical parameters of scene cores, the basic parameters in Tab. 3.

Tab.3 Basic parameters of core

cores HPAM/ (mg/L) diameter /cm length /em permeability/ X} 107 ;zm* porosity/ %
MK1 750 2.52 8.312 9. 20 22
MK2 1 000 2.53 8.353 9.76 27.83

3.2 HPAM inject characteristic
(1) Inject characteristic of HPAM concentration 750 mg/L solution
Fig. 2(a) shows that core pressure rise quickly and stable with HPAM concentration 750 mg/L so-

lution inject at different velocity. The core pressure stabilized at 2. 5 MPa when flow rate is low at 0. 3
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Fig.2 HPAM concentration 750 mg/L solution inject pressure change

mlL/min and core pressure stabilized at 7. 1 MPa when flow rate is high at 2. 5 mL./min. From Fig. 2(b)

we can see that core pressure is non-linear relationship with flow velocity, injection pressure is higher

correspond with higher flow velocity. The injection pressure increased speed gradually slow down with

flow velocity increase. HPAM concentration 750 mg/L solution has capability to inject into the rock core

with low-permeability 9. 2X10 *pm?.

(2)Inject characteristic of HPAM concentration 1 000 mg/L. solution

(a) pressure dynamic change at low inject velocity

Fig.3 HPAM concentration 1

3 20
—>— V=2.5mL/min
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15} s 10r
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PV

(b) pressure dynamic change at high inject velocity

000 mg/L solution inject pressure dynamic change

From Fig. 3 we can see that inject pressure dynamic change of HPAM concentration 1 000 mg/L

solution. The injection pressure of core-side gradually increased with the injection of HPAM solution.

The higher flow rate correspond higher pressure. The core side entrance become blockage when flow

rate at 3 mL./min and pressure increase sharply to 17 MPa.

15

12

P/MPa

1 1 ! 1 1 1

1.5 2 2.5 3
V/(mL/min)

3.5

Fig.4 HPAM concentration 1 000 mg/L

solution pressure change at different in-

ject rate

The core side entrance congestion degree gradually alle-
viate with HPAM solution continuous injection. HPAM mo-
lecular chains structure were damaged partly at high flow rate
and it can be enter into internal core. Due to HPAM solution
molecular chain in a state of extension fluxion at high veloci-
ty, therefore there is a high pressure loss and the final injec-
tion pressure stabilized at 12. 5 MPa.

HPAM concentration 1 000 mg/L solution flow pressure
change in low permeability core MK2 was showed in Fig. 4.
Injection pressure change was not in conformity with the law
of Darcy flow. It flow event present two distinct stages: the

first stage, HPAM in low permeability core aperture act ex-

tensional flow, viscoelastic effects caused additional resistance increase. HPAM long molecular chain a-



« 20 - YRR N %27 %

long core aperture orientation slowly and don’t accumulate core upstream side at low velocity, so inject
pressure ascend slowly in the first stage''”. The second stage, HPAM molecular chain can’t along core
aperture orientation timeliness and accumulate core upstream side rapidly with number of injection PV
and flow rate increase!’’. The HPAM injection incremental pressure rises rapidly. In addition, HPAM
viscoelastic effect also leads to higher injection pressure at high velocity extensional flow. However, the
injection pressure ascending gradient is not greatly since lower injection rate. So HPAM concentration 1
000 mg/L solution can be injected into rock core with 9. 76 X 10 um® low-permeability at relatively low
flow rate.
3.3 Resistance coefficient R,

Resistance coefficient symptomatic polymer decrease mobility ratio capability, it is ratio of water
mobility divide polymer mobility:

R, =2./A, =(K.,/u.)/(K,/ 1)

(1) HPAM concentration 750 mg/L solution resistance coefficient change

30 30
25| —4— V=0.3mL/min
—&— V=0.6mL/min
—&— V=1mL/min 20 |
20 |- —>— V=1.5mL/min
—¥— V=2.5mL/min
I:Z\ / M\
15
N e 10 |-

10 I———————————X

0 L L L L 0 L L
2 4 6 8 10 12 14 0.5 1 1.5 2 2.5 3
PV V/ (mL/min)
(a) resistance coefficient dynamic change (b) resistance coefficient change at different inject rate

Fig.5 HPAM concentration 750 mg/L solution inject resistance coefficient change

Fig. 5(a) shows that HPAM concentration 750 mg/L solution resistance coefficient R, is high at
low inject velocity. The resistance coefficient R, increased with number of inject PV increase at flow ve-
locity 0.3 mL/min. When the flow rate increase, resistance coefficient R, depress evidently. It is likely
to HPAM long molecule chain were cut at high flow velocity, result in viscosity and resistance coeffi-
cient R, reduce. From Fig. 5(b) we can see that resistance coefficient R, decreased from 28 to 10 with
HPAM solution inject velocity increase.

(2)HPAM concentration 1 000 mg/L solution resistance coefficient change
20 12

—&— V=0.3mL/min —¥— V=2.5mL/min
15 —8— V=1mL/min 9l —¢— V=3mL/min
—&— V=1.5mL/min

6|
3 I
0 L L L L 0 L L L
1 2 3 4 5 6 10 20 30 40
PV PV
(a) resistance coefficient dynamic change (b) resistance coefficient dynamic change
at low inject velocity at high inject velocity

Fig. 6 HPAM concentration 1 000 mg/L solution inject resistance coefficient dynamic change

From Fig. 6 we can see that high concentration HPAM solution isn’t correspond higher resistance

coefficient R;. When flow velocity v<<1. 5 mL/min, resistance coefficient reduce with inject PV number
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increase and stabilize at 3~6. When flow velocity v=>2. 5 mL/min, resistance coefficient increase and
greater than 6.

Fig. 7 shows that HPAM concentration 1 000 mg/L solu- 8

tion resistance coefficient R, being first decrease and then in-

creases with injection velocity increase in the injection process of
. . .. L. - 1 L

low-permeability cores. The resistance coefficient R, minimum & 4

value is 3. 4. So we can get conclusion that the HPAM molecu-

lar weight of 10 million, solution concentration of 1 000 mg/L 2

resistance coefficient is less than concentration of 750 mg/L re- 0 i ; :',, .
sistance coefficient in the low-permeability core injection experi- V/ (mL/min)

ment. Fig. 7 HPAM concentration 1 000
3.4 Residual resistance coefficient mg/L solution resistance coefficient

Residual resistance coefficient R token polymer reduce the change at different inject rate
permeability capability, which is aqueous phase permeability ra-
tio before and after polymer flooding, that is decreased permeability coeffiient.

Tab.4 Residual resistance coefficient of experimental core

HPAM/(mg/L.) permeability(K.;)/>X107* pm® permeability(K,,)/>X107% pum® residual resistance coefficient(Ry)

750 9. 20 3.775 8 2.717 2
1 000 9.76 4,684 515 2.083 46
Ry :Ku/)/Kuu

Calculate the residual resistance coefficient after the polymer flooding, get Tab. 4.
From Tab. 4 we know that low-permeability reservoir cores, the HPAM solution concentration 750
mg/L residual resistance coefficient Rk is higher than concentration 1 000 mg/L residual resistance coef-

ficient Rg.
4 Conclusions

(1)Studied salinity impacts apparent viscosity of HPAM polymer solution. HPAM solution cation
shielding effect increase gradually and HPAM molecules reciprocally enwind opportunity reduce with sa-
linity increase. Formation water salinity will be significantly reduce HPAM solution apparent viscosity
and solution shear dilute properties, divalent cations has the greatest impact to HPAM solution apparent
viscosity and hear dilute properties.

(2)In process of low-permeability cores inject into HPAM solution, injection pressure of cores rise
rapidly and attain stability with HPAM solution injection rate increase, the pressure is non-linear rela-
tionship with flow rate.

(3)HPAM solution concentration 750 mg/L long-chain molecules had been cut, viscosity reduced
and resistance coefficient decreased gradually with injection rate increase. HPAM concentration 1 000
mg/L solution resistance coefficient R, being first decrease and then increases with injection velocity in-
crease. The resistance coefficient R; minimum value of HPAM solution concentration 1 000 mg/L is less
than HPAM solution concentration 750 mg/L.

(4) The residual resistance coefficient of HPAM solution concentration 750 mg/L is higher than
HPAM solution concentration 1 000 mg/L in process of low-permeability core inject into HPAM solu-

tion.
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CORRELATIONS BETWEEN THERMAL, CRYSTAL AND TEXTURAL
PROPERTIES OF RICE GELS MADE BY SOUTHERN EARLY
LONG-GRAIN PADDY
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Abstract: The purpose of this study was to find out correlations between thermal, crystal and tex-
tural properties of rice gels made by 27 varieties of southern early long-grain paddy. Those rice gels
were mainly moderate hardness (4 000~5 000 g), low adhesiveness (<300 g * s) and moderate
firmness (1 000~2 000 g) ones. Amylose significantly (P<C0.01) improved firmness of rice gels.,
but had no effect on hardness (P>>0. 05). Thermal properties of rice starch affected textural prop-
erties of rice gels. Relationships between DSC area (P<C0. 05), delta H (P<Z0. 01) and firmness,
relationships between onset-temperature (P<Z0. 05), area (P<C0.01), delta H (P<<0.01)
and work of shear of rice gels were found. A significantly (P<Z0. 05) relationship was found
between submicrocrystal degree of rice starch and adhesiveness of rice gels.

Key words: rice gels; textural properties; amylose; thermal properties; crystal properties;
correlation analysis
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0 Introduction

Studies on rice noodles showed that high amylose content was good for a better textural qualities

]

3] because amylose was important for gel net structure*’.

Studies also showed that textural proper-
ties of rice noodles were affected by swelling power, RV A viscosity of rice starch. Relationships be-
tween rice gelconsistency, gelatinization degree and broken percent of rice noodles were also found™*.
Ding'” reported a cutting test of rice noodles made by 10 varieties of paddy under same processing condi-
tion. The cutting test was carried out by TAZ2i texture analyser. Correlation analysis showed that amy-
lose content affected mostly on textural properties of rice noodles, while gelconsistency and swelling
power affected less. Studies on textural properties of rice noodles made by same kind of paddy with dif-
ferent storage showed that textural properties difference of rice noodles were not the result of amylose
content changes (P~>0.05), but the results of thermal properties and crystal properties changes of rice
starch (P<C0.01)™ . The purpose of this study was to determine effects of thermal properties and crystal
properties of rice starch on textural properties of rice gels, made by different varieties of paddy with

same storage.
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1 Materials and Methods

1.1 Paddy

One hundred and forty-five varieties of early long-grain paddy were obtained from 18 cities in
Guangdong province, China. After stored under same condition for 12 months, paddy was tested for
amylose content, gelconsistency, chalky kernels percentage, total chalky size percentage of sample, ratio
of length to width by GB/T 17891-1999 method. Twenty-seven-variety samples of amylose content
between 20% ~30% with clear files were selected for further tests (Fig. 1).

78 1.2 Rice flour
. ;z: =Lt - ot Paddy was milled (SATAKE-THU35C) and grounded
sk T 77 (FSJ-1 Sample Mill) through a 0. 20 mm sieve, then grounded
E:, ZZ : - B o (FOSE TECATOR) through a 0. 17 sieve immediately prior to
66 L analysis.
64 b . Lo : . - . 1.3 Preparation of rice gel
20 22 24 2 28 30 Rice flour (8.0 g, 12% moisture) was weighted in an aluminum

Amyl tent/ %
mylose content/ pan (=50 mm) and distilled water(12 ml.) was added to gave a

Fig. 1 Amylose content and taste .o to flour ratio of 1.5 ¢ 1 (w/w). Stir and streamed for 5 min.

scores of 27 varieties 1.4 Textural analysis

Texture qualities of rice gels were determined in compression test and cutting test, using TA-XT2i
Texture Analyzer (Stable Micro Systems, Surrey, UK). Rice gels were placed for 10 min before tes-
ting.
1.4.1 Compression test

P/36 probe was used. Pre-test speed, testing speed were both 1 mm/s. Post testing speed was 10
mm/s. Start distance before testing was 5 cm. Strain was set at 50%. According to Charles’s meth-
0d™*, hardness (g) was maximum force, adhesiveness (g * s) was negative area and chewiness was
positive area (g * mm). Each sample was tested for 8 times. And reported value was the mean of 6 tes-
ting results and its standard deviation, without the maximum and minimum values.
1.4.2 Cutting test

HDP/LKB was used. Pre-test speed was 2. 0 mm/s, testing speed was 0. 8 mm/s, post testing
speed was 10. 0 mm/s. Cutting strain was set as 100%. According to Lai's method""”, firmness (g)
was the maximum force, work of shear (g ¢« cm) was the positive area. Each sample was tested for 8
times. And reported value was the mean of 6 testing results and its standard deviation, without the
maximum and minimum value.
1.5 Thermal properties

DSC (Perkin Elmer Diamond, USA) was used to determine thermal properties of rice starch. 30%
rice solution was sealed in a tube, placed for 24 h. Sample was determined in a high pressure pan. The
scanning temperature was from 30 ‘C to 100 °C. Temperature increased at 10 °C /min"'%.
1.6 Crystal properties
1.6.1 Preparation of rice starch

Long-grain rice was washed and soaped in water under room temperature for 24 h. Grounded and
placed for 24 h, then filtered. The upper liquid was discarded. The remains were hot-air dried at 40 C
to moisture under 13%. Crude rice starch was obtained after grounding through a 0. 20 mm sieve firstly

and through a 0. 17 sieve at last™*.
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1.6.2 Crystal degree of rice starch

Wide-angel X ray diffractometer (D/Max-Ill A, Rigaku, Japan) was used. Five grams rice starch
was determined for its microcrystal degree, submicrocrystal degree and crystal degree. Voltage was 30
kV, electric current was 30 mA, scanning speed was 8°/min, paper speed was 4 cm/min and time con-
stant was 1 s. Starting angle was 4°, end angle was 60°. XRD curve was obtained by Microcal Origin 6. 0.
Microcrystal zone, submicrocrystal zone was determined according to Zhang's method"'*.
1.7  Statistical analysis

Statistical analyses were performed by SPSS17. 0 for correlation coefficient and P value (both sides).
2 Results and Discussion

2.1 General report of rice gels textural properties
Textural properties of 27 samples were determined for hardness, adhesiveness, chewiness, firm-
ness and work of shear. Determination results were showed in Tab. 1.

Tab.1 Textural properties range of rice gels

Hardness Adhesiveness Chewiness Firmness Work of shear
/(X10° g) /g s /(X10% g » mm) /(X10° @) /(X10° g » cm)
Range Percentage Range Percentage Range Percentage Range Percentage Range Percentage

/% /% /% /% /%

1.0~1.9 3.7 100 25.9 1.0~1.9 7.4 1~9.9 7.4 0.40~0.49 3.7
2.0~2.9 7.4 101~199 25.9 2.0~2.9 33.3 1.0~1.9 66.7 0.50~0.59 14.8
3.0~3.9 3.7 200~299 25.9 3.0~3.9 11.1 2.0~2.9 25.9 0.60~0. 69 18.5
4.0~4.9 44.5 300~399 11.1 4.0~4.9 33.3 0.70~0.79 14. 8
5.0~5.9 14. 8 400~499 3.7 5.0~5.9 14. 8 0.80~0.89 22.2
6.0~6.9 18.5 500~599 7.4 0.90~0.99 18.5
7.0~7.9 7.4 1.0~1.9 3.7

Results in Tab. 1 showed that hardness of 27 varieties rice gels mainly ranged from 4 000 g to 5 000
g, sample percentage was 44.5%. Sample percentage from 5 000 g to 7 000 g was 33. 3%, while few
samples with hardness below 4 000 g and over 7 000 g were determined. Adhesiveness of 27 varieties rice
gels mainly ranged below 300 g * s, sample percentage was 77.7%. Chewiness mainly ranged between
two zones: one was 2 000 to 2 900 g * mm, another was 4 000 to 4 900 g * mm, with same percentage as
33.3%. Few samples with low chewiness (<(2.0 g * mm) and high chewiness (>>5.0 g * mm) were
found. Firmness mainly ranged between 1 000 g to 2 000 g with percentage as 66. 7%. Less sample per-
centage (25.9%) of high firmness (2 000~3 000 g) was found. And work of shear mainly ranged from
500 to 1 000 g * cm, sample percentage was 92. 6%. Few samples with low work of shear (<500 g -
cm) was found, as well as ones with high work of shear (>=>1 000 g). In a word, rice gels made by
southern early-grain paddy appeared medium hardness (4 000~5 000 g), low adhesiveness (<300 g * s)
and medium work of shear (1 000~2 000 g), when its amylose content ranged from 20% to 30%.

Tab.2 Correlation coefficient between textural properties and chemical properties of rice gels

Hardness Adhesiveness Chewiness Firmness Work of shear

Amylose content 0. 257 —0.091 0.046 0.536"" 0.202

Chalky kernels percentage —0.027 —0.179 —0.087 0.339 0.315

Total chalky size percentage of sample —0.101 —0.192 —0.163 0. 256 0. 300
Gelconsistency —0.323 0. 220 —0.116 —0.584"" —0.334

Ratio of length to width —0.110 0.164 —0.017 —0. 060 —0.283

* ; P<{0.05; * » . P<C0.01.
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2.2 Correlations between textural properties and chemical properties of rice gels

Analysis was carried out for correlations between textural properties and chemical properties of rice
gels. Results were showed in Tab. 2.

A significant relationship was found between firmness and amylose content, while no significant re-
lationship was found between that and hardness, adhesiveness, chewiness and work of shear. Although

L), rice gels made by varieties with higher amylose con-

amylose was important for rice gel net structure
tent seemed only got more firmness (R=0. 536, P<{0.01). However, varieties with higher amylose
content were preferred in rice noodles making, as higher firmness of rice gel would lower the percentage
of broken rice noodle under same processing condition. Another significant relationship was found be-
tween firmness and gelconsistency (R=0. 584, P<C0. 01). As gelconsistency was affected by amylose
content, it might be the result of amylose changes.
2.3 Correlations between textural properties and thermal properties of rice gels

Thermal properties of rice gels made by 27 varieties were determined. The correlation between tex-
tural properties and thermal properties of rice gels was showed in Tab. 3.

Tab.3 Correlation coefficient between textural properties Results showed that

and thermal properties of rice gels firmness was affected by

Hardness Adhesiveness Chewiness  Firmness Work of shear DSC peak area (R = 0.

Onset temperature —0. 186 —0. 065 —0.210 —0. 283 0.388" 387, P<<0.05) and delta

Peak temperature  —0.090 0.119 —0.142 0.061 0.079 H (R=—0.638, P<<0.

End temperature —0.079 0.071 —0.129 —0.061 —0.001 01). Work of shear was
Peak area 0.221 0. 159 0.176 0. 387 0. 495 affected by gelatinization
Delta H —0.375 —0.249 —0.392" —0.638"" 0.740""

onset temperature (R =
e PR0.05 P01 0. 388, P<0.05), DSC

peak area (R=—0,495, P<C0.01) and delta H (R=0. 740,P<C0.01). Studies on textural properties of

rice noodles made by same varieties under different storage conditions showed that work of shear was af-
fected by DSC gelatinization onset temperature, peak temperature, peak area, delta H (P<Z0. 05) and
peak height (P<C0.01)™. It could be inferred that thermal properties were important for textural prop-
erties of rice gels, made by paddy with whatever varieties and storage conditions. And it would be possi-
ble to forecast textural properties of rice noodles by thermal properties determination of rice flour.
2.4 Correlations between textural properties and crystal properties of rice gels

Crystal properties of rice starch made from 27 varieties were determined for its microcrystal degree,
submicrocrystal degree and crystal degree. Correlation coefficients between textural properties of rice
gels and crystal properties were showed in Tab. 4.

Tab. 4 Correlation coefficient between textural properties and crystal properties of rice gels

Hardness  Adhesiveness  Chewiness Firmness Work of shear
Microcrystal degree —0. 209 0. 364 —0.055 —0.053 —0.271
Submicrocrystal degree 0.078 —0.386" —0.021 0.258 —0.070
Crystal degree 0.004 —0. 259 —0.041 0. 240 —0. 166

* ; P<<0.05; * % ;P<C0.01.
Only one significant relationship was found between adhesiveness and submicrocrystal degree (R=
—0.386,P<C0. 05), while no significant relationship was found between other properties. Studies on

textural properties of rice noodles made by same varieties under different storage conditions showed that
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maximum stretch force was affected by submicrocrystal degree and crystal degree (P<C0. 01). It also
showed that firmness and work of shear were affected by those two factors (P<C0. 05). It could be in-
ferred that for rice gels made by different varieties and under same storage conditions, submicrocrystal
degree difference caused by varieties was the important factor, while recrystallization happened in paddy
storage was not important any more. However, submicrocrystal degree was still important for adhesive-

ness of rice gels. Higher submicrocrystal degree of rice starch lead to lower adhesiveness of rice gels.
3 Conclusions

Studies on textural properties of rice gels made by different southern long-grain paddy showed that
most of rice gels were medium hardness (4 000~5 000 g), low adhesiveness (<300 g ¢ s) and medium
firmness (1 000~2 000 g) ones. A significant relationship was found between firmness and amylose
content, while no significant relationship was found between that and hardness, adhesiveness, chewi-
ness and work of shear. Firmness was affected by DSC peak area (R=0. 387, P<C0.05) and delta H (R
=—0.638, P<<0.01). Work of shear was affected by gelatinization onset temperature (R=0. 388, P<CO0.
05), DSC peak area (R=—0.495, P<{0.01) and delta H (R=0. 740, P<C0. 01). Only one significantly
relationship was found between adhesiveness and submicrocrystal degree (R=—0. 386, P<C0. 05), while

no significant relationship was found between other properties.
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INFLUENCE OF SOY PROTEIN ON COATED
WHITE PAPERBOARD COATINGS

YOU Peng', LV Xin-lian®
(1. College of Chemical Engineering. Qingdao University of Science and Technology. Qingdao 266042, China;
2. College of Environment and Safety Engineering, Qingdao University of Science and Technology, Qingdao
266042 ,China)

Abstract: The rheological properties of paper coatings is one of the important influencing fac-
tors of coated paper quality, it has a decisive influence on how to uniformly coat on paper and
achieve well coat layer. In this paper, the coatings of coated white paperboard was studied by
the addition of soy protein to improve the rheological properties and the surface properties of
coating layer. The results show that the soy protein made higher apparent viscosity of coat-
ing, increased the shear-thinning action and improve the rheological properties, at the same
time, the smoothness and printability were improved, the surface strength of coated paper
had a certain increasing.

Key words: coatings; rheological properties; shear-thinning; apparent viscosity; surface

strength
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COMPARISON OF SEVERAL ADDITIVES ON IMPROVING
INTERLEAVING PAPER’S HEAT RESISTANT PROPERTY

DU Min, LI Xin-ping
(School of Pulp and Papermaking Engineering, the Key Laboratory of Papermaking Technology and Specialty

Paper Development of Shaanxi, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Interleaving paper needs to meet heat resistant property in use, and it can be real-
ized by adding some heat resistant additives. By comparing heat resistant property of two
kinds of inorganic heat resistant additives and a kind of organic heat resistant additive, to
search the appropriate additive for interleaving paper. It indicates that inorganic heat resist-
ant additive has the better heat resistance while loses paper's strength, and organic heat re-
sistant additive is helpful to paper’s strength but has no significant contribution to heat re-
sistance. The together of inorganic and organic heat resistant additive is good to heat resist-
ance and strength.

Key words:interleaving paper; heat resistance; additive; strength
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RESEARCH ON THE PRESERVATIVE
EFFECT OF PROPOLIS ON YOGURT

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

Abstract: The study discussed different concentration of propolis solution with fresh-keeping
effect on yogurt which was always neglected about the pollution of microbe in the milk prod-
ucts. The results of the experiment showed that, the greater concentration of propolis solu-
tion, the better antibacterial activity about yeast in yogurt, meanwhile, having bitter preser-
vation effect to yogurt. Adding the propolis solution of 0. 05% can confirm the self-quality of
yogurt while extending the storage time. So propolis is a natural preservative of food, and
this essay provided theoretical reference for application in kinds of milk products preserva-
tion.

Key words: propolis; yogurt; preservative
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STUDY OF CHANGES IN THE QUALITY OF MUZAO
JUJUBE UNDER LOW TEMPERATURE

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

Abstract: The study of changes in the quality of Muzao jujube under 4 °C temperature and
95% relative humidity has been carried out. The result shows that the soft rate of Muzao ju-
jube was 46. 5% at 60 d, organic acid content increased by 14. 3% compared with fresh
dates, the total sugar content decreased from 22. 4% to 18. 05%, Vc content was 298. 56
mg/100 g,while the ethanol content was up to 0. 24 %.

Key words: Muzao jujube; storage under low temperature; quality
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IMPACT OF BEATABILITY OF HARDWOOD PULP
BY CELLULASE ENZYME TREATMENT

LIU Shan-shan', XU Yong-jian' s, WANG Zhi-jie' , FU Ying-juan®
(1. Shaanxi Province Key Laboratory of Papermaking Technology and Specialty Paper, School of Papermaking
Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Provincial Key Discipline
of Pulping and Papermaking, Shandong Institute of Light Industry, Jinan 250353, China)

Abstract: The impact of beatability of bleached hardwood pulp by cellulase enzyme beating
was studied in this article. The results showed that the beating degree was improved at the
same revolutions with hardwood pulp dealed with Novozym476., the beating degree increased
7. 3% when the beating revolution was 30 000. With the same beating revolution, the break-
ing factor length, tear index and burst index of the pulp with cellulase enzyme treatment de-
creased, but the bulkiness increased.

Key words: cellulase; beating degree; beatability
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APPLICATION OF MEMBRANE SEPARATION TECHNOLOGY
IN SEPARATION AND CONCENTRATION OF GLUTANIC ACID

SHAO Wen-yao, CHEN Ya-lan, CHEN Cheng-quan

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract; It was given the problems in the tradition fermentation of glutamic acid and an out-
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line of membrane separation technique, studied the application of ultrafiltration membrane
and nanofiltration membrane separation technologies in the fermentation broth of glutamic
acid on deleting protein and mycelium. By the studies of those index: membrane flux, quality
,the discharge of waste liquor, the suitability of ultra filtration system techniques, cyclw of
concentration moisture content of the cake, the yield of ultra filtration, the restorability of
the system, the concentration of nanofiltration. While from the aspects of economic and en-
vironmental benefits, it found that ultra filtration and nanofiltration membrane separation
technologies on the extraction of glutamic acid with the feasibility of improvement.

Key words: membrane separation; glutamic acid; membrane flux; dead-end filtration; nano-

filtration membrane
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STUDY ON THE DEGRADATION OF LACTOSE IN THE
MILK BY ASPERGILLUS ORYZAE

XU Juan, LV Jia-li, YANG Fan
(School of Life Science and Engineering, Shaanxi University of Science & Technology,Xi'an 710021,China)

Abstract: Using the milk as testing material, degradation of lactose by the fermentation of
Aspergillus oryzae ,the cultural conditions were: inoculation size 3% , at a temperature of 28
‘C+£1 C, medium volume 30 mL/250 mL ,shake flask, 180 r/min and fermentation 60 h.
Under these conditions, the hydrolysis rate of lactase form fermentation can reach on
31.4 % ;through the degradation of crude extract of Aspergillus oryzae, hydrolysis rate of
lactose can reach on 41.4% ~55.0%. The composition of milk lactose by fermentation using
thin-layer chromatography analysis,but also explain biodegradable lactose.

Key words: Aspergillus oryzae; raw milk; hydrolysis rate of lactase
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STUDY ON THE EFFECTS OF DECOLORIZATION
IN THE BLACK LIQUOR BY WHITE-ROT FUNGI

LI Hai-hong, TONG Zhi, GONG Wen-jiao

(School of Environmental & Chemical Engineering, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: Decolorization is one of important point in black liquor treatment process. Use the
white-rot fungus to decolorize black liquor. Explore the influence factors of white-rot decol-
orize black liquor, and make sure the optimal decolorization conditions. Use special culture
medium to separate and purify white-rot fungus which has been separated from the rotten
wood and cultured. Analyze the influence of degradation effect by the following ingredient:
different lignin consistency, pH value, stirring speed, consistency of carbon and nitrogen
source, and Fe’" consistency, so as to choose the best conditions of white-rot fungi for de-
colorization. Result of experiment show the best conditions are: lignin=153 mg/L, pH=5,
the rotate speed is 250 r/min, glucose=1 g/L, ammonium tartrate=0. 20 g/L, Fe’™ =0. 08
mg/L. Under these conditions, the decoloring rate of white-rot fungus decolorize the black
liquor up to 64. 38%.

Key words: white-rot fungus; decoloring rate; degradation of black liquor
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STUDY ON DECOLORATION OF ACID RED-G WITH THREE
-DIMENSIONAL ELECTRODE REACTOR

MA Hong-rui, WANG Li-xuan, REN Jian, MA Wei-ning

(School of Resource & Environment, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: The influence of filler, cell voltage, time, pH, dosing quantity of Na,SO,, the con-
centration of acid red-G on the chroma removal ratio of simulated wastewater by orthogonal
experiment when the graphite was used as plates and the distance of which was fixed as 4.0
cm. The results shows that, the optimum parameters of the test are: the electrolysis time is
150 min, the cell voltage is 25 V., the filler is consisted of activated carbon and glass bead
and the volume ratio of activated carbon to glass bead is 2 ¢ 1,pH is 2, the dosing quantity of
Na; SO, is 2.0 g/L, the concentration of inffluent is 500 mg/L. Under such operation param-
eters, the removal ratio of chroma of the simulated wastewater can reach 82.11%, mean-
while, the BOD;/CODy, of wastewater increases ranging from 0. 20 to 0. 33 after electroly-
sis. Carries on the data fitting to the experimental findings, the reaction is first order reac-
tion.

Key words: three dimensional electrode; acid red-G; chroma removal ratio



No. 6 B P Bl 7 K2R R Dec. 2009
* 64 JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 27

%

XEHS:1000-5811(2009)06-0064-04

sleAFHFHERN XRD # 3R

ITHE, HOIE, EWE’
LA ES THFGCBE. W00 R 325003 2. BE U6 RHE K% bRVRR S 5 TREE B, DRV 79 %
710021)

O OE AR VA TEE., T A B RA A K/ KEEERF G EA, RIA F AL kT
M BRI THERR FRTHENENSGS B ERGYw. AR A L, EEHAT
AW EKTRAEAIEERGHE LT REEDE GHEHRAREENGRESRF T LH F
WHEERA @, RA XRD o 7 E M X T % a2k EREAN. —F LA TBRAEA
AN ER RS G EFETE 100%, = F A FBEI o & B85 R 2, A K/ KBS BR 46 & &
BAK G EFEALA 14. 9% AT R RAE LA AERFDENER BEELEAS S
Bk R AAG AR e K G EFERKRAEY T AR R 5 R TG EEH AR
R AEZFEERR XA TN BEHEH 300 W EERE A 2h 954 T .46 2 F%5 3
100% , &% 6 E1a 3 0. 71 nm A A 2R K% 1. 10 nm.

KB . 2% 6; FILFE; WHE

FESES:0741 .4 X ERARIRAD ;A

0 3l

RS A (AL SLO; (OHD DA 1+ 1 BRI aERR &R . th— 28 A /N R [ A1O, (OHD, |F1— 2 ik
A PUTRLSIO, 1#E C $lJy ) b 8 3090 5 52 HE A0 A L J2 45 2 22 [0 3 o 460 40 T A9 32 66 A e 4 T 1) 008 L &L
HEE R BT =0 B2 ARk i SRR R VR Akt | B R R AR EL T AR L A RN AR I S e 4. B
EM BB S YORE AR LR mIS A/ BILYEIZ K E A MR UL S v s AR F st B 1R T
AATH )2 KRk,

P T 1 U8 5 235 () 65 1) R4 B Ak 27 1 i B R SR e R At 2 bR e 1k T % W S AR L, 0 A )2 L
B TR ME . AL 58 (47 )2 7 1 S ALBRUER B NI 90 1k, 3 B0 Ty 1k 25 ) s o v U Ay 235 ) P A 3, L A J22 B 1) K (G
WNILR T ZEILA ADON T AR 2 BORAL. AR, Ak @I A E R T — S as . A
b2 A 2 R 1R 7 P SR A AR IR IR A AL AR AR m IS A 2 8L R s e A/ AL gk 2
G MR A AR R R SRR E A MR B D A )2 R R R E R B I 2 e ) S R T R T
FSENP-ATR

g T B A LA )2 AR R A R A 2 R AR SC AR R W 5 R 47 2 R S 0 4 R AT TR A L AR I
Rl b DL IR R )Z ] LTS T4 T R X E AUR R .

i

1.1 RAFHmEE
S 9 FH i W A RURE L £ T L T FE O B L R IR KR R K RUAE K X A B 4
BT I A g T AL B K S e A Ry R 0 280 B R K HIR T 0.1 mol/L AY NiCl, iE® ., i

WO H . 2009-10-22
PEHF R EHAZ (1984 —), B, LR A A M 7T N, #E 00 A, R 5%y 1)« ek R R AR IR TR 2 F 5
FAWH RN R R R R E (H20070023)



%56 1 FEHR A I SR R ) XRD BT 5 * 65

T B A I U R v U P R R 3 s L T S 1R L

AR I I8 £ A2 RIS 450 e i — R B B Y B M R A Sk B TR P AR — S R
Ty SRR BE 45 S — 52 B R) L 08, PRk T 0.

A3 DA & I O R R A L R R A L DK TR / RS K AR 2 R R AT A 2 S A A 2 R 6 el
FEXHR 2 A R AE BL IR 1L DL 2 S8R AR X A e 8 R R S AR A 2 R L AR A 2 0 a4 A 2
IR 8 A T 0 47 2 R A R ).

1.2 MBR KA

FHH A3 2% D/MAX-2200PC B X7 5 AR AE & iE A7 03, 475 J2 238 00 530 SR FH AT 569 068 1 v AL L R 3R

AR D RS

A
Q=414
oL Q FR IR A, A, R A (001) 5 I BT A s B T R, A, R A2 S B
(001 5 T 3 1 27 S50 0 T L

X 100% €D)

001

7
Z

NN

)
7

N

RSB/ cps

- g i'ﬂ
HREE/ %
5 3

\\\\\ \\\\\\\\\\\\\ N \1

NS

& [

L 0
6 8 10 12 14 a b c
20/ =S UES
B 1 %o iR R4 ERNEEE % XRD B B2 REHEENZ% B0 G EIOR L B

(a. WL, b, & 8, . —HIIEHBERE,
d. BEAUK /UK BETR. 7 DI 3. 300 WL AH 27
FRR AR 75 % AF A 2 h)

(a. FISH S b, BUEEK/VKEETRIG 25 o W S BERIER 2 )G
d. ZoERBEE, e “HETWGEZ)E. MF I 300 W,
HEF RS 75% 20 .2 b

2 BRI EWR

2.1 AHENFE A EZRG B

1o U A 47 2 2 6 W ) il 2% T B AR 2 R 47 2 R0 09 258 B AN (S0 ) v U4 A 114 2 () BE B R ik 1 KD
23 5 E A 208, B 1 s e A R RYOR [FAE 2 RG22 05 19 XRD BE. E ] LUE H SR FHBUR
KR K B 2 Sy 4 )22 700 B COO 1) 5y T A7 5 06 JL-F- B A R A 60 8%, R L B AT P e {1, 06T 1 30 4 S, 3K i
AR A A S0 )2 1) 4 J2 LR IR E, R FH 20 s R — W 56 HH B Jie A 47 J2 390 B L COO 1) &y THI AT 43 0 5
FEA T ss . AN HE 20 Al 70~ 8°FEE BT — AN HT AT S0 X B E E R D AmA T mIR A2
(), S 43 J2 () R 9 33K T8 BT 8 AT S e, X oR U RS R Ok 4 2 I, = A Y 20=12. 5° &£
(AT T 06 28 58 A O L HE 20=8"Rb LT — AN A A0 S5 0, sk 15 1) 5 0 o 1 )2 () © 42 58 e i L KL Gl
A AN EB A RERER 0. 71 nm ¥ KF] 1. 10 nm. X5 Wang Fl Zhao ™! &5 it iff 77 2% FL I A AH [A].

[ 2 Sl A ) 465 )2 500 X6F o 0 A 19 475 2 R0 LR B L. IR R Rl DU S, R 3 ST B 3 2 R i e, Tk
100 % » — W L Bk e F &, BRIk 2, BUSRK / DK B TR e 25 245 60 1L 1 ] 20, (A W 5 NI B Oy 47 J2 391 e 3k
FI] 100 Y0 WA J2 55, (H AT S5 068 19 T2 8 R B R T » — W 5 WY TG e ] o Ay A A0 A B R v 04 o 1 J2 (R R
2.2 ZEZREFMEERGH
2.2.1 )R 2 ROR 15 0

& 3 AN AR 75 TR T R AN 2 5 =08 A 19 XRD B3, IE el 0, fE R [ DR ER T,
TE 20=8° Kb 35y th B 1 AR 5 B AT G 0, A )23 ) R A A ) R B A A . A 4 A ) 38 0 4 )23 R 1Y 5 T



¢« 66 o

YRR N

%21 %

775458 B/ cps

A3

JLNJ\‘ 300W
250W
200W
150W
100W

6 8 10 12 14
20/O)
=k ARG &G vk B W) XRD B

IR 2 A) 2 1 by 35 S0 R0 8 43 4 75 %00

L L L L

100 150 200 250 300
BEEIER/W

B4 A A 0 T 46 R b

CHRJZ A 1 b, = RS B 40 8. 75 %)

P BRI, X8 75 TRk 200 W, 2 FF I ARUX 12 08 A 114 47

(0o JEROR B O TR IR AR A R T 2 AR
Shy TR ARG A U A 2 TR A T R R T R SR 4
& {H 2 A Tt 200 W R L 25 Ak VR Tt g, &8 i/ 2
gg B A 77 R 3 4 — VP SRS U 4 2 2R TR .
= A ] AT UL, SR T 3R R A 2SR I I B SRR Dk (0 B .
b 20202 d R )X R CR 1 B
< ] 5 Sk AN [ 470 J2 B 6 96 2 O 85 0 4 1 XRD &L 3. WAl o ]
. T WA RSO IE R R 20 1 h RS B KA R
26/ ] B L 2 R AR R R GA B 74, 8%, M &5t 2 h 4R 2
B 5 KB RN E G J&i o H 20=12. 5°4b A A7 S 58 42 T 2% L XA 2 IR B 100 %0, 5
I35 B &% 505 XRD B4 U4 14 2 1) BE % A 2% 99 N0, 71 nm#E K F] 1. 10 nm, X 154 B 72 48
Ca KA. bARE 1 b o 42 2 b M TR 300 7 AR R 12 I ) K K 4 48, ELA 2 SR L 4 U2 R HE 8K
W, 3 R 0 B 75 %) Sa s
2.2.3 4 JE 0 T R 4 BN 7 2 280 14
75.0
74.5 -
001
2“ © 74.0 (-
g M,/LA’A 60% ﬁ 73.5 |
g _70% | #® 730/
M 72.5
I f 80% 72.0 L L L L
6 8 10 12 14 60 65 70 75 80 85
26/ ZHIERKRES /%
6 RE=F AT E DK E B 7 =W TARE S AT

& 5w XRD B
G R -1 h, BATHZE 300 W)

BB E RO TR
(i JZiA 1 h, BATE 300 W)

P 6 S AN [ — B 356 7 BT 85 0 400 2 R 04 4 9 XIRD % IR R oe] LU Y, i 2 37 2 790 Joi 2 0 0
B 37 2 i B0 T A S WA i R A A T AR LSRR o O o A S U AT 1 R A T 1 A AR B B L X
P 8 DR Y S I TR 30 A ) T AR AT B A e U £ 2 () B PR 7 S BB 0 R e U A A
JE AR R MR LA L B PP R JRE A 39 g e A ) 4 = R L B S s AR A L (H
SRR UL JZ 3 AE 7200 ~T75 0 Z 1], AR AL A W] .



# FEHR A I SR R ) XRD BT 5 « 67 -

SR P Al 2 T LUK A AL A 3 A 20 v 0 7 2 (8] 3 45 Hh i 08 - B 52 5 R
(DAESEI T AT W R I DAy 4 J2 50 I 46 J= 5 B vy o 470 2 SR AT 38 100 06, — R PR Bt Jie 71 2

TUERRZ B K UK R AR Z R B M AR R AU 14, 99%.

(2) DL R AR g 46 J2 50 I B 2 o P 0 R ) 39 O 3 2 R S T e AR 5 B A 47 2 I T 9 S A

J24 A B R A T Y R S AR 1 J5 S 43 HO0 47 2 3R I S S K

(3)7E Z H B AR5 it 43 B0k 75 %6 A DR 300 W2 BRI 2 h 9544, s e A i 45 )2 3 )

A 100% , EMETEEM 0. 71nm BA 28 K F] 1. 10 nm.

&%k

[1] Kerstin B. Brandt, Tamer A. Elbokl, Christian Detellier. Intercalation and interlamellar grafting of polyols in layered aluminosili-
cates. D-Sorbitol and adonitol derivatives of kaolinite[]J]. Journal of Materials Chemistry, 2003, (13): 2 566-2 572.

[2] Wang Bao-xiang, Zhao Xiao-peng. Electrorheological effect coordinated by kaolinnite-carboxymenthyl starch hybrid materials [J].
Journal of Materials Chemistry, 2002, (12): 2 869-2 871.

[3] John G. Thompson. Neil Gabbitas, Philippa J. R. Uwins. The intercalation of kaolinite by alkali halides in the solid state: a sys-
tematic study of the intercalates and their derivatives[ J]. Clays and Clay minerals, 1993,41(1) . 73-86.

[4] Ray L. Frost, J. Theo Kloprogge, Janos Kristof, et al. Deintercalation of hydrazine-intercalated low-defect kaolinite[ J]. Clays and
Clay Minerals, 1999, 47(6): 732-741.

[5] Shigenobu Hayashi. Nmr study of dynamics and evolution of guest molecules in kaolinite/dimethyl sulfoxide intercalation compound
[J]. Clay and Clay minerals, 1997, 45(5): 724-732.

(6] Ak %00 i, okl L4, ARG m e £/ WS WU 22 G W R 1], BERRERF#H, 2007, 35(5): 653-658.

(7] BRALAE BT L. W58 B @l 40 2 M BF 5 C 1D —— IR vk B2 X 470 J2 52 [0, 2 SURD R, 2000, 3(2): 151-155.

[8] B. X. Wang, X. P. Zhao. Electrorheological behavior of kaolinite-polar liquid intercalation composites[ J]. Journal of Materials
Chemistry, 2002, (12): 1 865-1 869.

XRD RESEARCH ON INTERCALATION OF KAOLINITE
BY A SONOCHEMICAL PROCESS

WANG Xin-zhen'?, HUANG Jian-feng"*, CAO Li-yun®
(1. Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325003, China;2. School of Materials Sci-
ence and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract: Kaolite was intercalated by a sonochemical process using glycol, dimethyl for-
mamide, dimethyl sulphoxide and hydrogen peroxide/acetic acid as intercalator. The effect
of intercalator type on intercalation efficiency was researched. Base on this research, the in-
fluences of ultrasonic power, intercalation time and intercalator mass concentration on the
intercalation efficiency were particularly investigated. Intercalation efficiency was tested by
XRD analyses. Results show that intercalation efficiency reaches the maximum value 100 %
when using dimethyl sulphoxide as intercalator, secondly is dimethyl formamide and glycol.
Intercalation efficiency arrives to the lowest value 14. 9% when using peroxide/acetic as in-
tercalator. When using dimethyl sulphoxide as intercalator, with the increase of ultrasonic
power, intercalation efficiency firstly increase and then decrease; intercalation efficiency in-
crease with the increase of intercalated time. Mass concentration of dimethyl sulphoxide has
little effect on the intercalation efficiency. intercalation efficiency will reach 100% when dim-
ethyl sulphoxide mass concentration reaches 75% , ultrasonic power is 300 W and intercala-
tion time is 2 h. And the interlayer distance of kaolinite is effectively increased from 0. 71 nm
to 1. 10 nm.

Key words: kaolinite; sonochemical process; intercalation
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INFLUENCE OF DIFFERENT INTERLAYER TOUCH TYPES ON
HIGH-TEMPERATURE PERFORMANCE OF ASPHALT PAVEMENT

LI Xin

(Transportation Construction Project Supervision Company of Shanxi Province, Taiyuan 030012, China )

Abstract: The influence of different interlayer touch types on high-temperature of asphalt

pavement was discussed. The influence of different interlayer touch types on shear stress of



¢ 76 YRR N %27 %

asphalt pavement was studied with the soft of BISAR. and the anti-shear strength of com-
pound Marshall sample bonded with different tack coats was tested with the method of direct
shear test. At last, the DS and total deformation of compound rutting sample was tested by
the rutting test. The results showed that: the shear stress of asphalt surface increased sub-
stantially when the interlayer touch type was smooth, and as a result, the rutting was easier
to occurred; the tack coat improved the anti-shear strength of interlayer and different materi-
als had different effect; the interlayer touch with high anti-shear strength would help to im-
prove the high-temperature of compound sample; it is meaningful to take appropriate meas-
ures to improve the interlayer touch condition for improving high temperature performance
of asphalt pavement.

Key words: road engineering; high temperature performance; interlayer touch type; tack

coat; compound rutting
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[11]JLAIW.H., LU W.F., CHOU M. C. Sorting of fine powder by gravitational classification chambers[]]. Advanced Powder Tech-
nology . 2009, (20):177-184.
[121GB/T 2477-1983. BB EE K H2H i [S],1983.

EXPERIMENTAL STUDY ON OVERFLOW FILTRATION
CLASSIFICATION OF p-SiC POWDER

XIE Bin', DENG Li-rong®, LIU Xiang-chun®*, WANG Xiao-gang®’, ZHANG Zhuo’
(1. College of Material Science and Engineering, Xi'an University of Science and Technology, Xi'an 710600,
China; 2. College of Material Science and Engineering, Xi'an University of Science and Technology, Xi'an

710054 ,China)

Abstract . 3-SiC powders have been classified by hydraulic overflowing filtering method, the
dual function of the overflowing and filtering classification have been reached. Then the in-
fluence of overflowing flux and bed height on filtering classification has been studied, and the
products classified have been analyzed by granulometer and SEM. The new results shows,
the W5, W3.5, W2.5, W1.5 products can be achieved steadily, and the classification preci-
sion and productity are satisfactory, so the new requirements of narrow-level stable classifi-
cation for §-SiC powder have been reached.

Key words: abrasive powder; overflow; filter classification; classification accuracy
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STUDY ON THE METHOD OF THE CORRECTING
NC COMMAND FOR THE ERROR COMPENSATION
OF NC MACHINE

LI Yao-ming, SHEN Xing-quan, WANG Ai-ling
(School of Mechanical Engineering and Automation, North University of China, Tai yuan 030051, China )

Abstract : NC machining achieves the ideal of NC commands by NC control command to avail-
able to the ideal, but in actual processing, due to motion error, there are differences between
the actual trajectory and the ideal trajectory, these instructions can not be the ideal trajecto-
ry. by the movement between the various components of the NC machine, the Method of the
Correcting NC Command have been studied in the paper, so that processing of trajectory
control in the vicinity of the ideal trajectory, improving the processing quality. And to three-
axis CNC machine tools as experimental object, and test results verify that the correction
method effectively improves machining accuracy.

Key words: NC machine; error compensation; NC command
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DESIGN AND MOTION SIMULATION OF FIVE-
AXIS HIGH-SPEED SPINDLE MILLING HEAD

ZHAO Yue-e¢'?, WEN Huai-xing'

(1. School of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology. Xi'an
710021,China;2. Department of Mechanical Engineering ,Shaanxi Polytechnic Institute, Xianyang 712000,
China)

Abstract ; The use of modern design theory and methods, developed the structure of programs
of high-speed five-axis CNC machine tools milling head to achieve the A/C 2-axis of the link-
age functions; the use of Solidworks 3D software for five-axis milling head for a three-di-
mensional modeling and its motion simulation to verify the design parameters is reasonable,
for the structural design of five-axis milling head to provide guidance.

Key words: five-axis milling head; dual-lead worm; Solidworks 3D software; motion simula-

tion
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LOWEST OIL FILM THICKNESS ANALYSIS OF AEAR DRIVE &
IMPROVE IUBRICATION MEASURE

WANG Ning-xia', JIANG Xin-ping’
(1. School of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021,China; 2. Department of Mechanical Engineering, Changzhou Institute of Light Industry Technology.
Changzhou 213164, China)

Abstract: By elasto-hydrodynamic lubrication theory,the location of lowest oil film thickness
is obtained at parameter analysis of dynamic pressure oil film. The place of lowest oil film
thickness is determined at the contact point of pinion dedendum with gear top, that the lu-
bricant should be here to judge the state as a basis for lubrication,and the measure is ad-
vanced for improving lubricating condition of gear drive.

Key words: elasto-hydrodynamic lubrication; original mesh point; oil film thickness
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DEVELOPMENT ON PARAMETRIC DRAWING SYSTEM OF THE
PARALLEL INDEXING CAM DRIVEN UNITS

ZHEN Jiu-jun, XU Feng, HE Wei, XIAO Wei
(Department of Mechanics, Nanjing Institute of Industry Technology, Nanjing 210046 ,China)

Abstract; Parametric drawing system of three pieces parallel divided cam driven units on Au-
toCAD2006 is introduced, it is developed by using the second development system of Auto-
CAD2006 and the language of AutoLLISP. The system drawing based on menu and DCL dia-
log technique, including controlling programs, linking programs and a series of drawing pro-
grams. It is parametric, visible, interactive and more convenient.

Key words: three pieces parallel divided cam; DCL; AutoLISP; parametric drawing
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IMPROVEMENT OF MEASURING IINEARITY OF HALL
SENSOR GROUPWARE

LIU Fei-hang, NING Duo, GUO Fei-fei, QIANG Jin-cheng
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology. Xi' an

710021, China)

Abstract; This article focuses on the improvement of the linear degree between displacement
and output voltage coming from the Hall sensor groupware. It is based on the method of
feedback servo-control. And this method suggests making a zero adjustment to the output
voltage coming from the Hall sensor and reflecting the real displacement change through the
change of the feedback. The linear tracking between the voltage and the displacement is well
realized.

Key words: displacement measurement; hall sensor; feedback control; degree of linearity
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NEW ULTRASONIC FLOWMETER BASED ON DSP

YANG Ping., ZHANG Yu-jie, WU Dan-hui
(School of Electrical and Information Engineering, Shaanxi University of Science & Technology. Xi'an
710021, China)

Abstract: Accuracy is the urgent question for the traditional ultrasonic flowmeter. The phase
difference method is used to measure the flow in this design through analyzing the physical
model of ultrasonic flowmeter. The key is analysis how the speed of sound impacts on flow.
Not only the speed of sound is adjusted using the correction phase circuit, but also the TI's
high performance DSP chip TMS320VC5402 is used as the processor. So the accuracy of
measurement is improved greatly. It can be seen that the method is high measurement accu-
racy, rapid and high reliability through the actual measurement.

Key words: DSP; phase difference; ultrasonic flowmeter
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ANALYSIS OF DESTRUCTIVE BOND PULLING TEST METHODS
LU Jun-fu, ZHANG Fang-hui, XI Jian-fei

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

Abstract ; In this paper, causes leading to the difference between test value and actual value in
the double bond wire pulling test were analyzed. The effects of test point position, wire
length and elasto-plastic deformation of metallic wire existing in the process of testing on ac-
curacy of wire bond pulling test were discussed. It is pointed out that single bond wire pul-
ling test could test actual wire bond strength more accurately.

Key words: wire bond; pulling test; bond strength
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NUMERICAL SIMULATION OF AUTOMOTIVE CATALYTIC
CONVERTERS BASED DIFFERENT SHAPES OF THE MONOLITH

XU Jian-min', YUAN Zhi-qun', DAI Teng-qing’
(1. Department of Mechanical Engineering, Xiamen University of Technology, Xiamen 361024, China; 2.
Power Equipment Branch, Guangzhou Fengshen Motor Co. Ltd., Guangzhou 510800, China)

Abstract: In this article, multi-dimensional numerical simulation about velocity field and
pressure field of steady flows in the catalytic converters for three different shapes of the
monolith ends was performed by using computational fluid dynamic method (CFD). Simula-
tion results show that; the shapes of the monolith ends have a great impact on the flow of
catalytic converters. Using the sphere-shaped monolith and cone-shaped monolith, not only
reduce flow separation of entrance expansion tube, but also make more uniform velocity.
Key words: CFD; catalytic converters; shapes of the monolith ends; velocity field; pressure
field
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DESIGN AND REALIZATION OF TFT-LCD CONTROLLER

BASED ON XILINX SOPC

GAO Yi-yuan

(Zhicheng College, Fuzhou University, Fuzhou 350002,China)

Abstract: According to the principle of TFT-LCD, it was introduced a TFT-LCD controller

method utilizing Xilinx Microblaze microprocessor soft IP core based on embedded FPGA

SOPC platform. The whole design was verified. This controller provides a steady platform

for further image and multimedia development based on embedded FPGA SoC.

Key words: FPGA; Microblaze; TFT-LCD; controller
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RESEARCH OF THE CONDITION NUMBER
OF MATRIX IN MULTI-PARAMETER
MEASUREMENT FBGS

WANG Xiao-xia', ZHAO Xiao', WU Chun-ying', WANG Wei-lin®
(1. School of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China; 2. The 16th Research Institute of Ninth Research Academy of China Aerospace Science and
Technology Corporation, Xi'an 710100, China)

Abstract: The FBG sensor based on multi-parameter mathematical model of simultaneous
measurement of the system was established and determined. The condition number of matrix
was proposed to deduced the relationship between the formula of coated-thickness and coa-
ted-materials and the condition number of matrix. The ill-conditioned matrix parameters can
be removed, and the best coated-material and coated-thickness with improving the measure-
ment accuracy of FBG sensors was found. As indicated by the experiment, the FBGs sensi-
tivities is higher with coated with different thickness of copper,and r,<C0. 4 mm.

Key words: condition number of matrix; FBG sensor; multi-parameter
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RESEARCH ON SIMPLE HARMONIC VIBRATION FOR SPRING

OSCILLATOR BASED ON MATLAB
XIAO Bo-qi

(Department of Physics and Electromechanical Engineering, Sanming University, Sanming 365004, China)

Abstract: Simple harmonic vibration for spring oscillator is studied and experimental data is
processed by using Matlab. It is found that there is a major advantage for curve fitting from
research. It is easy to get a fitting experimental smooth curve by using curve fitting, which
leads to a convenient and visual results. The linear relation of vibration period and mass of
spring oscillator is verified precisely. The characteristic of simple harmonic vibration is dis-
cussed and summarized finally.

Key words: Matlab; spring oscillator; simple harmonic vibration
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ONE REPLACEMENT OPTIMIZATION OF MULTI- PARTICLE
SWARMS BASED ON THE SURVIVAL OF THE FITTEST

CHEN Jian-cheng', TU Ang-yan®
(1. Dept. of Computer, Zhejiang Industry Polytechnic College,Shaoxing 312000, China; 2. Dept. of Comput-
er, Shaoxing University.Shaoxing 312000, China)

Abstract: PSO algorithm is relatively a new optimization algorithm, it has been successfully
used in many ptimization problems, but the algorithm is vulnerable to local extreme. One
Replacement Optimization of Multi-Particle Swarms is proposed . Particle swarms are em-
ployed to search in the solution space independently that enhances the global searching abili-
ty. After each particle swarms evolutions, the worst particles are replaced by the other
swarm's best particles. It makes the particle escaped from the premature convergence and
improves the stability of the algorithm. Through testing and comparison with the three
kinds of commonly used test functions, the results show that the average of the best fitness
of the algorithm is lower than the standard PSO algorithm, it can rapidly converge to the
global optimal solution, the optimization efficiency is increased significantly.

Key words: PSO; optimization; swarm intelligence; multi-particle swarms
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IMPROVED FINITE ELEMENT METHOD BASE ON GALERKIN
VARIATION AND IT’S APPLICATION IN SEEPAGE ANALYSIS

ZHUOQO Jie

(Institute of Acoustic Engineering, Northwestern Polytechnical University, Xi'an 710072,China)

Abstract: This paper describes how to solve a sort of 2-D seepage equation, based on Galerkin
variation and improved finite element methods. The general form of algorithm is presented
in details. In order to overcome the integral difficulty that the tranditional finite element
methods have, we propose coefficients matrix and a general format to Galerkin variation by
employing improved parameters in finite element equations. An example of 2-D seepage field
solution indicates that current method has desirable precision.

Key words: seepage; finite element method; improved parameter
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DESIGN AND ANALYSIS OF THE SINGLE INVERTED-

PENDULUM SYSTEM
LV Qing-li
(Section of Basic Courses, Shaanxi University of Chinese Medicine, Xianyang 712046 ,China)

Abstract; Inverted-pendulum system is difficult to control because its instability, it becomes
the wonderful experiment device to verify how about the control strategy in automatic con-
trol experiments. This paper llinearizes the single inverted-pendulum system, using the
pole-placement method and the LQR method to meet the design specifications. Finally, we
design a simulating experiment platform in order to better find the connection between pa-
rameter settings and system performance.

Key words: control system; pole-placement; LQR
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LIMIT CYCLES OF SYSTEM FOR PREDATOR-PREY
WITH FUNCTION RESPONSE

PENG Yu, DOU ]Ji-hong, WANG Xin-xiu

(Department of Mathematics, Northwest University, Xi'an 710127 ,China)

Abstract:In this paper , we consider a system for predator-prey of function response with
nonlinear density dependent for prey and predator without density dependent, by using the
qualitative theory of ordinary equations,the quality of the equilibrium point for the system is
analysed and the boundary of the solutions, the sufficient conditions of nonexistence, exist-
ence of a limit cycle of the system are obtained.

Key words: function response; onlinear density dependent; imit cycle
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SOME NEW MINIMALLY INERTIALLY
ARBITRARY SIGN PATTERNS

WANG Peng, MEI Yin-zhen
(Dept. of Mathematics, North China University, Taiyuan 030051, China)

Abstract: A sign pattern S is minimally inertially arbitrary if it is inertially arbitrary but is not
inertially arbitrary if any nonzero entry (or entries) of § is replaced by zero. The paper con-
siderates a class of matrix of the lower order and prove it is minimally inertially arbitrary by
means of the known properties of the coefficients of the characteristic polynomial of an arbi-
trary matrix .

Key words:sign pattern; inertia arbitrary; minimally inertially arbitrary
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PERTURBATIONS OF BESSEL SEQUENCES OF ORDER 1
IN A BANACH SPACE

WANG Qiu-fen', CAO Huai-xin', WU Hai-hui*
(1. College of Mathematics and Information Science, Shaanxi Normal Univercity, Xi'an 710062, China; 2. De-
partment of Mathematics, Northwest University, Xi'an 710127, China)

Abstract:In this paper, Operator Theory to discuss perturbations of Bessel sequences of or-
der p (1< p=<C°°) in a Banach space is used, the sufficient conditions of that Bessel se-
quences of order p (1<Xp=<<o°) become to Bessel sequences of order ¢ under perturbation are
obtained and the sufficient conditions of that Bessel sequences of order 1 become to Bessel se-
quences of order 1 and ©© by perturbate are given , and then some useful results are ob-
tained.

Key words: Bessel sequences of order 1; Banach space; perturbation
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STUDY ON INNOVATION OF FINANCING
METHOD FOR TEXTILE ENTERPRISES

GAO Min-fang, ZHANG Cheng, DENG Rui-fang
(School of Management, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: In recent years, because of simple financing methods and restricted financing chan-
nels, problem of financing is around textile enterprises. Therefore, the top priority is to re-
solve the problem of financing. Based on the data between 2005~2008, the paper analyzes
the current situation and problem of financing in listed textile company., then , puts forward
eight innovative financing methods for textile enterprises. After analyzing the characters and
applicable conditions of each method, some relevant suggestions are offered. It will help tex-
tile enterprises to develop and utilize innovative financing methods accurately to raise capital
quickly and efficiently.

Key words: textile enterprise; financing channels; financing methods; innovate



No. 6 B P Bl 7 K2R R Dec. 2009
* 154 » JOURNAL OF SHAANXI UNIVERSITY OF SCIENCE & TECHNOLOGY Vol. 27

X EHS:1000-5811(2009)06-0154-04

VTR =g N P2

o

(RBFKFLFSEMSL, L 200092)

B ERTHEEGEARMTARI —ZHRGLRTH FHHETRTESKROBRE LR
B R AR I G T NI FAE R T BN T RT R ERT ARG & 2F A Lifa
BRI TR BB TARA 2T EFLARAGEE, FHRT T EREZA, R T &t

w7 e,

KB M TREKR; FE; RIZF; LT H

FESES F291. 1 XEkARIRED: A
0 37

W 7 ST ) A 8 S i DX IO T A A R L B A U SO Wi B 20 fiER 70 ARARDUR, it
22 YT T i X 3l i i A R T DO B AT T TR 220 B BRI S B D T S LA 3R T Tk ) g
— EFLI BTG 4 1) AR 22 T A TH S5 OB O B # P O TR B L X RESE R S — 1Y
FUBR B s 2385 A D 1 — ORI 614 DX 7 O S 5. 7 3 ) G0 4 S Ry ol b 7™ A W 3L 3T 25 1R Y
TP RAEAC R L L RIS IR T 23 23 30 B, 0 38 AR OB T 5 S5 R0 44 7 Al 3 A 5 A R R T A
A TRV € S0 T 235 TR SR T £ AR A 0 A R A TR AT L SR B R T e 7 HL A — i A TR I
TS i R vt 2 i B — S [R)L ASSCES 5 L A 39 07 1k S AR T o 255 AR A Y R 28 5 A
AR Z AL DU — 0 5 520 58 38 08 T 245 AT R A R T 5

1 WHREERERE

L1 BTZSRALER

W 2R A R (HOPSCAD 2 48 1 308 7 176 2l v AS 7] 9 Ty B 23 (B Al s 5 i L s i) L g vty L 3C
PO SR AR TR R it 2 58 A5 AT 40 A 0 — Ml — A SR 58 AL O 5 408 T A8 38 P oL AN (] g B ) AH B AR
FE A B AR TR B — A Z TR L R BRI 2R AR

W 25 A R R 53 S DA — RS 4 T A A7 A R 3T SR R X e X TR R R A AR s
- Ml 53 TH R0 A R Rl el DX 25 AR 5 e AR I B A3 DR R RO SR S5 R0 SR L R
55 WAL L AE B B EEA A R BCE 1Y AT 3 S 0 A 2 255 K L CBD & 25 6 1K 7l & 25
B RS S TR 28 A0 B 3 T A R AE LT R 2 B e R R R TR B R E R AR R AT I — O A
1.2 W LE AR5 A

TE AN IR T 285 R B 28 % J Bk — i B 220 % R ol b 7 A8 5 o DN 3T R S AR O — B 24 B X
Sl it 77 I 45 2 E AR S T & e I o8 3. AL ] PN A0 BB B ST 25 AR T e B2 1 N IR Al R S R I IR T 2R

x e B .2009-09-29
EH R S 1987 —) .2, BT A M AR T L, 76 e 8 A BF 5% 05 1) < B 7= 350 5 A | b 2 5% 5 A0 BRI



%56 1 o AR IR T RS WA TT R + 155 -

PRER LA 11 5 0 BRI £ 52 00 199 5 18T 9 5 AR

TG HE A SCRE 32 2 (DR 23 18] JOBE. WP 0 bR F L 30T 258 5 1R — B o M RLASE e R Y
FEFURET T H A MM 21 ot & b TR 5 3K 186 28 1 M 2s 8] bk b, kT 25 S AR i P R J2 o T iRk
B8 ) P il 9 050 ST R SR R S b I L bR =) R R L s R RUBE KL (2) PR 1 AR . AR
TR T 25 G A SFURE 5 A1 3 R DR I T PR 858 BIp 9 E — 5 N/ NV TR R T 2 45 Ml S0 1 LA ik
BTy BE A e b 2% B R SRR BTG A A HE VRS IR RN R L T RS — KUK . (3D 37 A B 52 T 1R R L I Tl 45
VR S A S S T K PN B S T T S Ml T S3E L AT R S 2 By SO IS A S R R
AT AN 38 e 1) A7 P DR R 7 — e S8l 20 A7 28 0 R A T 335 2l sl il 2 3k S8 3 4% 2 ad Oy s 9 B A
(O BUACHY S BT ki £ PACEE SR P90 S S R R 858 S5 et Wb A0 56 L 2 1 A4 5 1 L 29 T kvl %
G SCAk TR 3T S R e T 55 A SOOI S T S LA L B T BT R . (5) S5 Y D RE TR B
S SFUTHE v P T S B 5 8 Y T A A 3 IR 55 (3E 12, A ] 2 R 1) A EL AR L A0 fEL E kb o G i S8 7 R 2 BE R B
S IR AT B 2 A SR A R A AR B0 2 b L AR %2R S R D RE 2 AR AL L B A

FEUR AL 22 WAL 2 A (D3l 4 7 A SCAR RAE. 3 i £ AR 2 U0 3 2 16 A9 3 il o P s
SR TR AH IR T SCAR AT 9 i i o S RS VR R 3T 44 R i) D AR I Rl ST S A A L I 1A% iR T
T 24 149 S AR By PG R BTN AR R AL (2) DRI T 48 B B AR I T 5 A Sy — Tl T S A B [l
2 A 7 ol 7 T A A 2R B LA Sl il 1) S B SR el 22 sy DX ISORI R T 8 5 R v BT Y MR A
(3 BUN 2 5 B e T 25 B U 1l 5002 8] R Y ORI B BE 1) 5 5 R BUR b 05 5 Horp, DU v ARG
A A TBT IR 545 3 ORI T 2R 5 R O IF R B RIS 5 I B AR TS W 9 T R ik B A
R FE S ok E B TSV B .

2 WHEREHRFARRIHERS

2.1 BT LR AR TR R W SRR A A

W LR A R TE R LT bR R R WNANRE T A& LU SR

(DYl T 25 G 405 52 158 0T 256 1R — M it SO RS ERAE R0+ U7 % O K DA, An s O ASE 1% s ol B 7
SR T AE T 2255 23R B — 8 WKL 0T 256 1A 5 3T 28 % R AR AR AR Y 8T 2 B KO BERE S HE
JEE B LY 0 R 55 T30 TS0 T B IR DR A 0 DA R v Y A S5 it Y B L kT B N X 2 KO R IR B — R dR
s AR T SR R YR E.

(2) RIF L RAERON 28 . DA = R = IR i A0 3R 00 3l i B SR AR A0 H 25 10 3%, X — {1k
b1 28 546 Ry S 3T 28 8] 22 v Ak B R AR AL T AT RE L 0T U 2 A XSO IR T £ A AR T S SR B
A SR 38 17 T R A A I 04 3T 28 A AR L 0 DX 28 5 LA B U 6T P B AT SR A AR A

(3T H bk A . T 28 A R 0 I & X 300 H s hik 0 SR AR R R AR R R R BRI L R [ P A T 58 )
18 2 B 3k T £ G A N7 A b B DR B L 52 T W A Rl B R 1 b T RO R T £ AR — i ik T IR T A
2 3 X 2 by B sk XIS R A s A X 3 E 6 T S ) R R XA R I TR R AR I 2 N
FEOR AW Wy v R LA SRR T T % D0 ik S L DAAR B R D s

(O FF LR SE I MV 2200 = 6 3T 25 6 TR I SRR ASE R 3 % SR Ll 2 A 2 A B R KL L
T 3 15 I S W A7 LT S R R 15 B v 0 O e A 1, T B S S R B B R T B R 1 Ll
RE 7, PRI X TR 2 T 1) % 40 5 ) R 7 8 B SR AR 8 5 8 PR e KT R R M ™ I K 3 AT BA R 58 K.
2.2 YR LR AT AR B W B A

(1) 2 TBAT PR B 3 T 255 B A0 28 8, It L 2 2 M A0 30 1) OS5 5, 200 L 4 5SSl A BE 1 X AR 3, IR A
Z R AE I G DU TR G A 5 0T PR A DB R L O Rl I A 5 4 T 2l 4 4IR30 38 1) 22 2 1.

20l A7 I IR T 25 6 R 25 il 25 22 T) 9 4 B DG B M I o J 28, A 936 7 7 1T ) O B I B . — 2 i)
BEH AN AR S 32 B A 25 B R 0 I R) 3 R B AS W) 20 B8 75 A () B B A 20 2O R IE 1 B AR DA GR35 35



« 156 - YRR N %27 %

S VB A s TR T BE ERD B A B ELRR L R B RIR 55 RN, AN [R) T R AH EOEK R O AH B S, AT R
ARt EATE ).

) BB A B W 2R & IR B B R 36 AR Bh 4k B2 TR sh R P Tt S22k 25 3 TR O [l 285 1 A L
M7 N B2 R G, [R5 25 5 1 FA 28 M B RA 25 1 I 6 B8 5 ZE Ui Bl 4 07 25 18 5 B IR DL« I N V& &% L IE
AT 3 L A ZE AR G I 2 R R R B 2 TR R IR 5 R G B R S S B B ik
T DRI T 255 1A V8 2808 e 1 A 4% 2R A

CO 6 R R AR S8 ). Bl 5 AT B AR T %A G L B 78 4 1 A2 A5 B )2 I 2R A oK L i BB A
15 (0 55 RELRE 7 o R I T A I 5 1 S0 0 A2 T oMl 1 5 SR o DT B 47 1 W 5 | NG B 3 1 B3 1) 40 Ml A1 12 i
H AR T 2 42 7.

2.3 LiBEAABHTET HIFE R G EE S

AN TT IR TS 0T LT AR S i IX 2 R U 3k S T R i M R I T 2R AR H L I SR T

Mk 1 iR,

*1 LBRABHAE HEXER
WELALE T A A R IR WA D G T TS R G AR B L P R
SCIAEHE, PT R MRS . 20 A2 S S BC Bk B AE M ST a5, G0 55 .61 B% . 133 B .139 F%.538 B%.749 B .817
#%.910 #% 937 P4
WA 40 K
P AL Rk (26 JTETT R VA
FlLEFE 2006 4F
i o] KIETT B M
himEn P
WmHE BRI R BT KTV B AR T R K B & e B8 IR %% it
FHMP ERERRRD ESEFWE &8 F KRR BB T7 5k BRI MR R E
TR M SWATCH ,WATSONS ,SASA,UNIQLO,BURGER KING,STARBUCKS ,PIZZAHUT ,KFC, I T4 1fj £

A2 38 ] p A

0 L FAAFITIR hih 2 H R 4 4
- — ORI ARBA RIS P A
B LRI 43R 5 KR S R B R 3 e

ABEKTV || sz G 2R FUF i A R I P 1 TR

e P

wp| | R | s FRERES B 25 G SC AT IR 38k T 4 A I R T R
o Bl BT MM SR L S A A Sk
wgnran | (o) | %A 5 5 A 1 1 5 25 K
RAGESEENR B R, B AL TR = A I R D B Y
- e — Sk AT, X2 B RSOV 2 R, T H i
B | [ HTIMy. e Bl 4 DigmbaEl oz
El ﬂfﬁ%}ﬁﬁr%}%@ﬁ%@ ﬁ,aﬁ%ﬁiyﬂﬁﬁi?ﬂﬂ@ﬁ@afﬁ%ﬁ\%ﬂ

BRI H I R R RE T R E WA L

b b S A A MR A T IR T S i — Sl R B B, TR 0 S R AR B 2 5 PR IE
TITIR] W T 4.

MNTRAAERTE B G, 20 RFRASSE AR L BESL i a5 T F 3 320 5238 A A A 0] 5 e, 0 ool 25 4

B SRIBEE Ry T S B B EL A AN D BE FL AN o DT PR 45 B SR R S (5 1O Wl A R A Bl 2k S B T

B BT RS ML AR e B 0 B SR A LA R LA 5 - (D5 B 43 A T AN U 0 A R T 3 90 A i

AL S FLIR 20 N A Rk AR LA T8 5 (2) 32 3 i UL B A K11 B A3 T U 4% T 1 T IS 38R g 01 9 3 8k 2 %

Ab  REAR G I 5| SR A UL () B e 00 S0 R 5 (3) 3 T AU B T R A B A Bk S, R T H



%56 1 o AR IR T RS WA TT R « 157 -

R s (DS — b SRR R BA L TR R 0 AT N (8 T 2N (5) Rk I
T 5 308 38 ] B 2 3 R PR A58 2 2 ol o 4 rP A B 7 ) 37 D I o ) X3 9 308 o v ) S ) 6 A1 S
7R 3 (6) M T A BB B ) 3 L B R s SR AE Rk T 3 R A A Rl 2R B AR K B AR R L AR 55 AN [
R 2 (938 B AHE 5 (7)) 5 PRI 1 DL B A A B T 0 R RS e/ N B W R S8 ) A L 5
B G A SMPAT IR 3 (00 2% 5020 2 1045 DLRE 5. B, 3T H R A STAR L Ak, 155 BRI i
TG AN TR 3 7 0 S Sz T BT [R] 545 B €, RS 1 SRR KU Db 48— v AR Vi AT B0 o Hh R R B2 K
TR I AR G M X AR

TR Gy R T LR £ 5 AOTT S U B e 5 AR B B U AR 25 S B, R S 2 6 AT A
S ABTE ST R b, 2 R B P i A — SR R 2 AL A R — 2D e < (D) SO TE R A Rk AT
FLBETT RLR L o 3 Rl SRR S H5 SCIR Y BR ZR 0/, 55 [ A Sl R 3T 2 1 T Bl 81 19 A SC O R 1 A7
ZEHE. () AR TIAR AL H AR FI 34T AN L. AT H A SRR, BT e ) 2B S MR T 82 2R
BT g T H A 8 B A9 48 51 R IR, A A W 4 7 9 27 AR S 28 . AR T H (07 Ml b 4% A
HAR B TR SRR T3 AREE AR RS A2 iR 23 )3 73 3 — R ™ H. (3) st AR S R A 2.
AT PR E T B AT I B SR G R L B A K A T S R I A AT D A o A, BTE A S ER B AR B Y
BV AR A 7 — R [ AL 3 {3 21 o D A 6 1 RO L A o

3 HRIB

ST 255 PRI TT 180 5 T O R JEL B R T 1 L N AR T B K F SRR Bt KU AT T K R
B4 52 77 L 1A BN BE I RS LK P45 3 8 YA 56, 35 e LB i 3k i 44 R T i SCAR AR TR ) A A%
o NS DXSORI A0 TIT 28 T 1 K A Sz gl VR AR I () I 10 Sy — R 2 1) 1 ol 3t 7 O 25 A X g 92 R 48 9%
[0 4% o PR b 308 T 25 5 AR 1 O i (A S R 5, 0 PN A F 2 2 B i 8 I A0 ol 0 2 481 1 e 1 2 6 s DRI )
SENL BT R s B AR 22 T T U ST L TE A Wi i JR v ) U R 5 5 DT A6 3 ) Rl 3 7 0T
33 1) 1Y 7K -

5% ik
(1] E ok WOl gR & R — B a ik s XL ], 30T P& . 2008, (3) :83-84.
(2] XBREEE. IRTTLEG WA IF R AT ], by ™ . 2008, (11) :50-52.
(3] wew w3k 2r. BT & A B0 [ R 22 30 S 0 Ut i S 4E )], 3R 2 22 i%, 2002, (1) :50-51.

(4] SR, Wl gi & ISR BT A P EYIEH, 2008, (1) :50-51.
[5] SBmA&R. WMATLEA RPN EEMEILT]. Wi FF %, 2008.(5):72-73.

STUDY ON CITY COMPLEX DEVELOPMENT:
A CASE FROM WUJIAOCHANG WANDA PLAZA IN SHANGHAI

FENG Shuo
(School of Economic and Management, Tongji University, Shanghai 200092, China)

Abstract: City complex is a necessary product when the development of the city comes to a
certain stage. The author introduces the definition, types and characteristics of the city com-
plex at the beginning of the article, illustrates the essential factors of the success of city com-
plex development in both external condition and internal condition aspects, and carries out
demonstration research to the development of Wujiaochang Wanda Plaza in Shanghai, put-
ting forward its successful key point and deficiencies, providing practical methods to improve
the development and management.

Key words: city complex; development; successful factor; Wanda Plaza
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BASED ON SWOT ANALYSIS OF QUANZHOU TOURISM
IMAGE ORIENTATION

CHEN Jun-liang

(School of Resources & Environmental Science, Quanzhou Normal University, Quanzhou 362000, China)

Abstract: Urban tourism image orientation is very important to urban tourism development.
By applying SWOT analysis of tourism development on the current situation of Quanzhou
tourism, and based on the the domestic tourist market, the tourism image orientation of
Quanzhou will be : “Mountain and Sea, Culture Quanzhou, Brand Quanzhou”. I hope this
paper can promote the tourism image of Quanzhou.

Key words: cities; tourism image; SWOT analysis; Quanzhou
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RELATIONSHIP BETWEEN TRADITIONAL COLOR
ELEMENTS AND VISUAL COMMUNICATION

LI Wen-feng, GONG Tai-sheng
(School of Design and Art, Shaanxi University of Science & Technology, Xi'an 710021,China)

Abstract : Traditional culture contains many elements, this paper tries to analysis the use and
impact of traditional cultural elements,such as color elements in modern visual communica-
tion design, and interpretate that how to reach perfect unity for modern elements and tradi-
tional cultural element in modern visual communication design., and ultimately achieve the
aim of heritating and developing excerent traditional cultural in modern visual communication
design.

Key words: traditional culture; traditional color elements; modern visual communication de-
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RESEARCH PROCESS AND APPLICATION OF NATURAL
POLYMERS IN PAPERMAKING INDUSTRY

LI Pei-yi, ZHANG Mei-yun, LIN Chun-tao, LI Li-ge
(1. School of Papermaking Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China;

2. China National Light Industry Paper Machinery Group Corporation, Xi'an 710086 ,China)

Abstract: The paper introduced the natural polymers, including chitin/chitosan, amylose,and
lignin, soybean protein fiber, and their research and application in papermaking industry.

Key words: nature polymers; chitin/chitosan; amylose; lignin; soybean protein fiber
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RELATIONSHIP BETWEEN SYMBOL VALUE AND SYMBOL
CONSUMPTION OF PACKAGING OF LIQUOR

XIONG Jing, XU Ren-ping, WANG Kun-qgian
(College of Art and Media, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Nowadays, the world has developed into a world of symbol consumption. Con-
sumption is not only a kind of material consumption, but also a kind of symbol consump-
tion. Transition from “material consumption” to “symbol consumption” is an outstanding
characteristic of nowadays’ consumption. As a symbol, packaging embodies a brand's price
orientation and brand’s implications. It's an external symbol for a specific brand. Packaging
delivers not only the value of the product itself, also the symbol value of the brand. This pa-
per expatiate on symbol value and symbol consumption of liquor packaging, and further ana-
lyzes the relationship between symbol value and symbol consumption.

Key words: symbol consumption; symbol value; packaging of liquor; brand
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AN EXPLORATION OF BASKETBALL RESERVE
FOSTERING MODES

TANG Kai-rong', ZHAO Xue-feng®
(1. P. E. Department, Shaanxi University of Science & Technology, Xi "an 710021, China; 2. P. E. Depart-
ment, Zhangye Medical College, Zhangye 734000, China)

Abstract ; The thesis points out some problems in fostering basketball reserves through the a-
nalysis of the current developing modes as well as those of University Basketball Premier
League. The approach of “integrating athletics with literacy” was put forward by the autho
to resolve the contradictions between athletic exercises and literacy acquisition. With the de-
velopment of contemporary athletics, sports exercises get increasingly scientific. College
students are more likely to become the backbone with their great adaptation and advantages
in physical stamina and intellect. Thus improving literacy quality and sports skills will surely
become one trend in the development of athletic sports in China.

Key words: basketball; reserves; fostering modes
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GRADUATE INTERNSHIPS UNDERGRADUATE LIBERAL ARTS
COLLEGES COUNTERMEASURES

LI Zhong-qiu', PANG Wen®
(1. School of Occidental Studies, Xi'an International Studies University, Xi'an 710128, China; 2. Administra-
tion Office, Xi'an International Studies University, Xi'an 710128, China)

Abstract: The internship of undergraduates is essential to cultivate talents for colleges and u-
niversities. Compared with engineering-agriculture-medicine-colleges, colleges and universi-
ties of arts implement internship for undergraduates late and have less theoretical and practi-
cal researches. The research focuses on the pertinent problems on internship with the meth-
ods of questionnaire and interview for both qualitative and quantitative study. Some strate-
gies are elicited from the research to improve their internship which might offer some in-
structive suggestions for colleges and universities of arts.

Key words: colleges and universities of arts; B. A. ; internship



