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Abstract: Substrate utilization in a glucose-fed anaerobic reactor in continuous and batch sys-
tem was investigated. In continuous system, concentration of glycogen and VFA remained
the same, the substrate transformed into methane (79. 34 %) and microbial cells (20. 66 %),
and hydrogen pressure was around 298 Pa. In batch system, 50% of the substrate fed was
taken up rapidly as glycogen which accumulated in the cell, the rest was changed to VFA
(25.05%)» methane (11.56%) and microbial cell (13.22%). After the reaction, the per-
centage of glycogen and VFA was exhausted completely, and the substrate mainly changed
to methane (78.13%) and microbial cells (20.60%). The maximum hydrogen pressure was
14. 29 Pa. The utilization ways in two systems are different, but the results are similar.
VFA accumulation slowed down due to glucose storage, which makes the system more sta-
ble in batch system.
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0 Introduction

Continuous system is widely used in wastewater treatment, influent, effluent and reaction work to-

gether in the reactor. Substances remain the same in the system and microorganisms stay in unchanged

surrounding with a steady state. In batch system, the operation is different from continuous system. In-

fluent, effluent and reaction are separated in a cycle™™”. And the anaerobic sequencing batch reactor (AS-
r

BR) is extensively used because of low price and easy handling "**'. In ASBR, the substance concentra-

!, Microorganisms are exposed to varia-

tion is maximum after influent, and decrease with the reaction
ble substrate concentrations over a cycle, resulting in high rates of substrate conversion, efficient bio-
mass flocculation and settling'®. These dynamics in the reactor give an environment in which the pro-
duction of reserve polymers might provide a competitive advantage to those microorganisms capable of

producing storage products'”

. In published studies, the microorganisms have been shown to accumulate
carbohydrates as glycogen in the cell. For example, glycogen storage and degradation have been ob-
served™®?'. Microbial accumulations of glycogen and glycogen-like compounds have been contact with
the excess carbon source and nutrient deficiency in the reactor™™. But in the continuous system, micro-

organisms do not absorb carbohydrate into cells because of the invariable substances concentration.
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The object of this study was finding the different degradation ways of the carbohydrate between
continuous and batch system in anaerobic condition, the percent of each metabolic product and the dif-
ferent construction of biogas.

1 Materials and Methods
1.1 Laboratory-scale reactor

Two jacketed reactors with the same working volume (4.5 L.) were used for both batch and contin-
uous systems. Reactors were operated at 3521 ‘C with recirculation water, using intermittent agitation
(30 s every 5 m at 300 rpm) , and hydraulic retention time (HRT) was 1 d. Gas bags were used for bio-
gas collection. The continuous system ran constantly, and the ASBR was operated with 8 h cycles con-
sisting of feeding (30 min), reaction (400 min), settling (30 min), effluent (10 min) and idle (10
min). Floc sludge in the reactor which was inoculated from wastewater treatment plant has been cul-
tured for more than 1 year.

Hydrogen utilization rate was determined by modified serum bottle method. The quantitative
sludge was injected into a serum bottle with the free space full of hydrogen. A peristaltic pump was used
for internal circulation aeration, and a gas bag with full of nitrogen which was controlled by a valve was
placed to balance the pressure in the bottle because the pressure was decreased while hydrogen was used.
Then gas constitution in the bottle at different time was analyzed with GC.

1.2 Substrate and nutrient solution

Substrate was 4 kg chemical oxygen demand (COD)/m?® * d with glucose feeding, C : N : P was
controlled at 300 : 5 ¢ 1. Nutrient solution was: NaCl 120,MgCl, « 6H,0 49,Na, SO, 43,FeSO, « 7H,0O
5.53,MnCl, » 4H,0 2. 02,CaCl, « 2H,0 0. 59,ZnCl; 0. 67,NiCl, - 6H,0 0. 65,CuCl, » 2H,0O 0. 16,
CoCl, *« 6H,0 0.48,H,BO; 0. 063,Na,MoO, « 2H,0O 0.004 5 (in milligram per liter) """,

1.3 Analytical methods
COD, ammonia nitrogen, total suspended solid (TSS) and volatile suspended solid (VSS) were de-

t2l - pH was determined by glass-electrodes method. Partial

termined according to standard methods
pressure of hydrogen and volatile fatty acid (acetic and propionic) were analyzed with GC (Agilent 6 890
N). The specific methanogenic activity (SMA) of formate, acetate, propionate and butyrate were ana-
lyzed in serum bottles. Glycogen in cells was determined according to anthrone colorimetry method.
And hydrogen utilization rate was determined by modified serum bottle method.
1.4 Calculations
In the system, COD balance can be evaluated with formula 1 and 2.
CODjyfvene = CODyopupte T CODyettiane T CODhiomass T CODjgiyeogen @D
COD emove =CODjutuens — COD,1upie = COD ethane T CODiomase T CODygiyeogen (2
CODipsiyens—total COD in the influent water;
COD,pe —soluble COD in the reactor, mostly were VFA;
COD,etpane —the cumulative methane production determined by Gas flow counter and GC, the for-
mer determine total gas production, the latter detect the percent of methane, then dividing by 0. 395 L
methane/g COD (35 C, latm).

CODpiomass——COD used for biomass production, calculated by ammonia nitrogen decrement.
COD,jyeopen—COD of glycogen was calculated as 1. 066 7 g COD/g glycogen.
COD,emove —COD removed from the mixed liquor.

Some parameters were shown in Tab. 1. 7,. 7, and 7; were different parts of glycogen in the micro-
organisms. €, €, €; and g, stand for the percentage of COD,yopen s CODpigmass s CODiettane and COD e in
CODintuent -
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In the Tab. 1:X,, is the stored glycogen in microorganisms, X, is the total glycogen in microorgan-
isms. X stand for MLVSS,
Hydrogen utilization rate (HUR) can be evaluated with formula 3
(C, —C)) XV X2

HUR = i T < X )
In the formula, 2 is molecular weight of hydrogen, 22. 4 is molar volume of gas
C,— percentage of hydrogen in the bottle at beginning of reaction
C,— percentage of hydrogen in the bottle after while of reaction
\% volume of the free space

T reaction time when get the sample
X quantity of the sludge
Tab.1 Parameters in the research
Parameters Definition Formula Unit

7 Stored glycogen per unit MLVSS 7 =Xaw/X mg/gVSS
Y, Total glycogen per unit MLVSS Y. =X,/X mg/gVSS
7s Fixed glycogen per unit MLVSS Ys=7:" " mg/gVSS
3 Percentage of stored glycogen in total COD €1 = CODgyeogen/ CODintruent %
3 Percentage of biomass production in total COD €2 = CODpigmass / CODifruent %
€; Percentage of methane production in total COD €5 = CODqetnane/ CODinfruent %
€ Percentage of soluble COD in total COD e, =COD.upie/ CODinttuent %
Yo Percentage of stored glycogen in removed COD Yo = CODgyeogen/ CODremove %
Yo Percentage of biomass production in removed COD Yiio = CODpiomass/ CODremove %
Y Percentage of gas production in removed COD Y s = CODpethane / CODremnone %

2 Results and Discussion

In batch system, MLVSS was 8. 81 g/L, SRT was controlled at 15 d with 0. 15 g/L SS in effluent
and 225 mL/d mud removing, and SVI was 51. 08 mL/g. In continuous system, there were plenty of
filamentous microorganisms in the rector because of the low substrate, MLLVSS was 5. 01 g/L., SRT was
controlled as same as the batch system with 0.25 g SS /L in the effluent and 75 mL/d mud removing,
and SVI was higher than batch system (95. 81 mL/g). In continuous system, reaction goes continuously
without cycle, but in order to compare with batch system easier, the data of 8 h (a cycle in batch sys-
tem) was taken out as a cycle.
2.1 Glycogen

Glycogen in different systems was shown in Fig. 1. In con- 7300

. . . )

tinuous system, reactor was stayed in an unchanged surrounding, 3,250
~

glycogen in microorganisms remained the same, there was no §200

. . . . <
glycogen stored in microorganisms, ¥, approximated to 0, and ¥, § 150 fopm=-go=—goommmmmmmmmmmmo g
100

10!

was as same as ¥; (meanvalue 137. 19 mg/gVSS). In batch sys-

tem, a mass of substrate got into the reactor during influent, a -= Continuous system

concentrat
51
o

part of substrate was turned to VFA while the other was stored 0 2 4 6 8
. . . time/h
in the microorganisms as glycogen, 7, (63. 39 mg/gVSS) and 7,

(244.77 mg/gVSS) reached the maximum at the end of the influ- Fig.1 Glycogen change a cycle in
ent. With the reaction carried on, glycogen was exhausted gradu- different systems

ally by the microorganisms, at the end of the reaction, 7, (181. 38 mg/gVSS) decreased to the mini-
mum, and was as same as Y;. As reported, the glycogen stored by granular sludge was 63~129 mg/

gVSSH and 2. 6~18 mg/gVSS in extracellular polymers in UASBM* ; also it was similar to the glyco-
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gen (111.2 mg/gVSS) in ASBR with granular sludge'””’. But in this research, it was floc sludge in reac-
tor, glycogen in the microorganisms reached up to 134~245 mg/gVSS which was much higher than re-
ported. Different sludge shape and structure mean different microbial quotient and component in the re-
actor, and bring about the big different of glycogen in the microorganisms. Moreover, ¥; in batch sys-
tem was obvious higher than it in continuous system, and there was not any stored glycogen in continu-
ous system. It indicated that there was a part of stored glycogen stayed in cells for keeping the microor-
ganisms’ normal existence when substrate was not enough. This part of glycogen occupied 24 % of 7 in
batch system. In continuous system, this part of glycogen was inexistence without the variational sub-
strate.
2.2 COD, pH and VFA

In two different systems, each of the substrate concentration showed special slope-change trend be-
cause of different influent. In batch system., influent last half an hour, COD (418. 84 mg/L. Fig. 2 (a))
and VFA reached the highest, and pH (6. 66, Fig. 2 (a)) decreased to the least at the end of the influ-
ent. VFA was constructed mostly of acetic and propionic, with the maximums were 96. 66 mg/L and
186. 14 mg/L respectively in Fig. 2 (¢). After the influent, COD and VFA reduced gradually with the
reaction going on. At the end of the reaction, COD, acetic and propionic decreased to the least, which
were 115,23 mg/L, 5. 08 mg/L and 48. 91 mg/L respectively, pH raised up to 6. 95 (Fig. 2 (a) and
(c)), as same as the COD, VFA and pH before influent, then the reactor processed to the next cycle.
In continuous system, substrate went into the reactor continuously at low and unchanged level, COD,
VFA and pH remained stable, VFA was consisted of propionic and a few of acetic, and each meanvalue
of COD, acetic, propionic and pH were 67. 40 mg/L, 41.78 mg/L, 4.51 mg/L and 6. 85 respectively
(Fig. 2 (b) and (d) ). In different systems, the percentage of propionic in VFA was different. Propionic
was the main component of VFA in batch system, but that was opposite in continuous system., there
was only a few of propionic. Because the SMA of propionic in two systems were very different from each
other, which in batch system was higher than in continuous system. It caused much of substrate trans-

formed to acetic, and the concentration of propionic was very low in continuous system,
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Fig.2 COD, pH and VFA change in a cycle in different systems
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2.3 Sludge production

The main way to remove ammonium nitrogen is biomass
production in anaerobic system. In this research, we deter-
mine COD which used for biomass production by decreased
ammonium nitrogen and the molecular formula of microor-
ganism (C; H,NO,)[®,

was 63. 23 mg/L in both systems and the change in a cycle

ammonium nitrogen in the influent

were shown in Fig. 3. In batch system, a mass of ammonium
nitrogen was utilized in the influent; the concentration was
10. 91 mg/L (160. 75 mg/L CODjjomess ). Then ammonium ni-

trogen decreased gradually with the reaction going on; in the

12
——Batch system

——Continuous system

1N

concentration/ (mg/L)}
=3 <
~—

0 2 4 6 8
time/h
Fig.3 Ammonium nitrogen change in

a cycle in different systems

final phase of the reaction, it went up a little because biomass decomposed itself in lacking substrate sur-
rounding. The concentration of ammonium nitrogen was 3. 27 mg/L (251. 24 mg/LL CODjgna). In con-
tinuous system, ammonium nitrogen was held in a low level because of the slow influent, mean concen-

tration of it was 4. 22 mg/L, (249.45 mg/L CODyomas ).

2.4 DBiogas
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Fig. 4 Cumulative gas production in a Fig. 5 Percentage of methane in biogas

cycle in different systems change in a cycle in different systems

Biogas production is the main method to remove the COD in anaerobic system. In batch system, all
the substrate went into reactor in the influent; enough substrate ensured the microorganisms produced
biogas with full speed., and the variation curve of cumulative biogas production was a straight-line at be-
ginning of the reaction (Fig. 4). Plenty of carbon dioxide were produced because of the fermentation,
the percentage of methane reduced to the least (50.5%, Fig.5) at the end of influent. As the reaction
going on, the speed of biogas production was obviously slow after 3 hs because the concentration of ace-
tic decreased to a very low level (less than 10 mg/L, Fig. 2 (c¢)); the percentage of methane increased
with the hydrogen and carbon dioxide were used by microorganisms. At the end of the cycle, cumulative
biogas production was 3.1 L (Fig. 4), the percentage of methane rose up to 56. 1% (Fig.5). In continu-
ous system, the speed of biogas production remained unchanged, the variation curve looked like a
straight-line all over the reaction, the cumulative biogas production was 3. 11 L. (Fig. 4) in 8 hs, almost
the same as the batch system; meanvalue of the percentage of methane was 54. 4% respectively (Fig.
4).
2.5 Hydrogen partial pressure
Hydrogen partial pressure is a very important parameter in anaerobic system. It impacts the speed
of VFA transformation in the system. In batch system, hydrogen partial pressure reached the maximum
(14. 3 Pa, Fig. 6) after influent, and then it reduced with the reaction and decreased to 3.5 Pa at the end
of the cycle. In continuous system, Hydrogen partial pressure was about 20 times to batch system and
unchanged (about 291. 3 Pa). It was reported the highest hydrogen partial pressure was about 200 Pa in
anaerobic system!'”

, and hydrogen yield in continuous system was higher than batch system'®. But in
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our research, the hydrogen partial pressure was much higher than reported. This phenomenon could be

explained by two points.

[
N
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~“~Continuous system g 0.8 H Batch feeding system [ 1.6 A
= 15L-=—. WS TR 300 » B Continuous system ) %o
3 ~
E R 5 0.6 1.2 E
3 10 200 { e _ s 4
§ / \\\ 8 0.4 |-} - 088
e < s 50
5 TeRSTITTTT] 100 :;9 0.2 k- sk - g___- .:.:g-- 04 5
- o - 2
S 0 & oLlo TR R e E
o 1 2 3 4 5 6 7 8 acetic  propionic butyrate HUR
time/h
Fig. 6 Hydrogen pressure change in Fig.7 SMA and HUR in different systems

a cycle in different systems

(1) Different hydrogen utilization rate (HUR, Fig. 7), each of them was 8. 954 mg/h + gVSS
(1.719 g COD-H,/gVSS « d) in batch system and 3. 659 mg/h « gVSS (0. 703 g COD-H,/gVSS + d) in
continuous system. Low utilization rate cause more hydrogen accumulated in the reactor.

(2) It was reported that 41% ~46% of the substrate in the influent was stored in the microorgan-
ism as glycogen, only 34 % ~38% was hydrolyzed to VFAM, less substrate hydrolyzed meant less H,
production during the hydrolyzing. In our research, the storage substrate was about 50% (Tab. 2).
2.6 Specific methanogenic activity (SMA)

SMA is an important physical sign to describe the methanogenesis ability of methanogen. It indi-
cates the maximum methane production of unit mass of sludge in unit time and the utilizationof different
VFA in the reactor. SMA in different system was shown in Fig. 7. In batchsystem. SMA of acetic, pro-
pionic and butyrate were 0. 521 5 g COD-CH,/gVSS - d, 0. 382 8 g COD-CH,/gVSS » d, 0.453 5 g
COD-CH,/gVSS « d respectively. In continuous system, they were 0. 544 6 g COD-CH,/gVSS - d,
0.076 8 g COD-CH,/gVSS «d, 0.289 0 g COD-CH,/gVSS ¢ d Total SMA of batch and continuous sys-
tem were 1. 357 8 g COD-CH,/gVSS « d and 0. 910 4 g COD-CH,/gVSS + d, MLVSS in batch system
(8.81 g/L) was higher than continuous system (5. 01 g/L). That means the treatment capacity in batch
system was higher than continuous system, and with the different MLVSS in two systems, sludge in
continuous system always worked on high burden, this is not good for a stable system.

Hydrogen Utilization Rate (HUR) shows the ability of sludge to use hydrogen in the reactor. HUR
was 1. 719 g COD-H,/gVSS « d in batch system and 0. 703 g COD-H,/gVSS ¢ d in continuous system.
Low HUR cause more hydrogen accumulated in the reactor. As we know, hydrogen pressure which en-
sure propionic metabolism is less than 10 Pa. High partial pressure of hydrogen limited the propionic
metabolism ability in continuous system and SMA of propionic in continuous system was much less than
batch system.

2.7 Utilization of the substrate in different system

Tab.2 Parameters in different time and system

System Time e/ % &/ % &/ % e/ % Y./ % Y0/ % Y./ %
Batch End of influent 50.17 13.22 11.56 25.05 66. 94 17.63 15.43
¢ End of reaction 1.18 20. 60 78.13 0.09 1.18 20.62 78.20
Continuous 0 20. 66 79. 34 0 0 20. 66 79. 34

The results (Tab. 2) showed that 36. 61% of total COD was transformed to VFA (acetic and propi-
onic, €;+¢,) in the influent and 50. 17% was stored (e, ), a part of the VFA was changed to biogas
(11.56% of total COD, €;), others stayed in the mixed liquor (25. 05%of total COD, ¢,). This phe-

nomenon is different from the absorption and utilization of VFA in biological phosphorus removal. In bi-
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ological phosphorus removal, VFA are absorbed and stored as PHB by phosphate accumulating organ-
isms (PAQO) in anaerobic surrounding, and the PHB is oxidized in oxic zone. But in ASBR, glucose
storage and fermentation work together, and the storage is major (50. 17 % of total COD). At the end of
the reaction in batch system, most of glycogen and VFA were transformed to biogas (79. 44 % of total
COD, ¢;) and microorganism cells (20. 94 % of total COD, ¢,), €, and ¢, decreased approximately to 0.
In continuous system, it was as same as the end of reaction in batch system; glucose was immediately
transformed to biogas (79. 34 of total COD, &;) and microorganism cells (20. 66% of total COD, ¢,),
glycogen and VFA were not detected in the reactor. The way of substrate utilization is different in two
systems because of different influent. Glycogen storage is an important way to remove COD from the
mixed liquor at beginning of the reaction in batch system. And the final way to remove COD is similar,
all of the glucose is transformed to biogas and microorganism cells.
2.8 Metabolic method of different systems

In traditional continuous system, the degradation complex organic (carbohydrate) is 3 steps: (1)
substrate is changed to VFA by acid-producing bacteria; (2) VFA is transformed to acetic and hydrogen
by hydrogen-producing acetogens; (3) methanogen use the acetic and hydrogen to produce methane. In
batch system, the degradation of substrate has two ways to transform, one is VFA, and the other is
glycogen stored in the microorganisms, then the glycogen is transformed to VFA gradually. The storage
of glycogen can decrease the accumulation of VFA, which gives good condition to hydrogen-producing
acetogens and methanogen, keep the balance of anaerobic system, and ensure the methanogenesis.

We name the microorganism which store the glycogen rapidly as glycogen-accumulating organism.
In batch system, more percent of glycogen-accumulating organisms exist in system, more glycogen will
be stored, less VFA will be accumulated, and more organic load will be disposed. So the glycogen-accu-

mulating organism contributes much to steady the ASBR system.

3 Conclusions

(1) The way of substrate utilization is different in two systems. The degradation of substrate has
two ways to transform in batch system, one is VFA (36. 61%), another is glycogen (50.17%), and
there isn't storage in continuous system. At last, the removal ways of COD in two systems are almost
the same, biogas (79. 34 % ~79. 44 %) and microorganism cells (20. 66 % ~20.94%). Glycogen storage
decreased the VFA production with the substrate was fed in.

(2) Hydrogen partial pressure was obviously different in two systems (291. 3 Pa in continuous sys-
tem and 14. 3 Pa in batch system) because of different HUR (1. 719 g COD-H,/gVSS ¢ d in batch sys-
tem and 0. 703 g COD-H,/gVSS « d in continuous system) and glycogen storage (0 in continuous system
and 50.17% in batch system). Low HUR caused hydrogen accumulated and low SMA of propionic in
continuous system.

(3) Total SMA in two systems was 1.357 8 g COD-CH,/gVSS * d in batch system and 0. 910 4 g
COD-CH, /gVSS ¢ d in continuous system, and the ML.VSS in continuous system (5. 01 g/L.) was less
than batch system (8. 81 g/L). That means sludge in continuous system worked on a higher burden

than batch system. This was disadvantageous in a stable and long-time running system.
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AR AR RR S ERRDSHHR

WMEE, E #, BHERE

(BRPIRH 2 BOE AR AL T B A2 5 BOoR B A S0 & B P4 710021)

W E AR AAMNERBARR IS, AR AA IR X A R ORI IR BRI
EHEERESMBIE T RBEZOESF 4~10 AT LR, KRR S30RAE#E(
HPLC) & . oA R PR REBG S F EREAVABNIKRFPRRRFDERRA —TAME, »F
HAREX RGP RERESETRS . LA 6 A LR 2F KRR, FR ek ARBAEFKF
8 4k RBRAR R B AR, ARAY 69 AR BIF R X A AR BIE  RAERKAA 6 A.

KRG AL BB KRR REFE

HEESES [R282.2] MERARIRES: A

0 3

4 Eucommia ulmoides Oliv. HF:ATRF (Eucommiaceae) J& ¥& M I3 A, I B 4572, £ 72 F )i Bk
[ B = 9 R e RS s = S [N 1 AN A =S | B2 N A e (L R
X RE AR Fa IRy N e I AT 1 S R L Sk N 3 O R o (B W R L el )
HEARE , FORE XAt A KR F B et R e 0 AR R AT T ORESY (RS [ AR B R T L
A ROy B3N S B

b Ao B 1 A5 AT PR ——— R MR R i AR 2, T AR X2 LRAS AR g =8 H Y #5452 5 ik ik
A7 AR Y — b R B AR 2, AR A A I A 5 RO X R P A b 5 1 25 BE ) 8 LS AR AR RO I
AL P75 IR e BT B AR R R SRR IR E 3 AR I 1) | o3 A X A T 25 A O OB R O L LA AR AR
RHEAT AL W ARASE 2R 15 R Te AR BCE AR (A AR A U L A SCR H HPLC i, LR R R & &t S P
LR AR LN T P S R S VA o S S Y 5 W A NG R b IR E S 7 0 AT R ST B P Wi N T I R R
PSUR(ER s i/ L T

ill}

1 SREM R G R AR

1.1 EmAAL R
1.1.1 #okba

AR 5 A A B2 T 2010 4F 4 A &2 10 AR 15 H R A PG LA ARBE B K 2% 1 18748 4K 5 Ix
MR FEASE A AL AP 2 T 2010 4F 4 A %= 10 A4EHA 15 H R T P9I AP K 2% 0 18 A 0 75 Ak Bl BL R
B TR —BRAE W) 2R (R LV G AN T ] B R A e B R A R Ak A A T R VB TS L R
A8 s AL AP B2 B )5 o 88 BHORAE 2 . R S A T AT B Ry 206 T 60°C B TR AR rh ik 2 fH
1.1.2 &)

S JE R Crr I 25 5 AR R 56 ) 5 Y (A 2D s SR (i 4l .
1.1.3  FEUL

xR H 9 .2012-02-08
YEB T A5 7555 (1963 —) L, Be v & 4 )1 i A 8042 BF 58 05 1o - KBR 7= 9 4 fn 1
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By H LC-10ATvp B w20 AH 35 A CH A< 8 B 1) s SPD-10A 58 A A6l 2% CH A< & H 6l 1)
KH5200B R 75 I 1 e dr O3B —BHMX a8 & 5 A R A D).
1.2 7k
1.2.1 DsE 77 vk gy

SR JER i DU A R R ORI S % Sk R B 5 A (i A D ODS (250 mm X 4. 6
mm) ; DL — 7K — SR R L 24 ¢ 75 = DAERBIAH; W3R 1 mL/ min; KA R 240 nm; #FHE &R
5 Ly KSR 30°C. T B HC 1k B 0. 075,0. 150,0. 300,0. 600, 1. 200 mg/mL [ —2H 43 J5 iR % 1A & %5
WS 53 R 10 L BEAT i B0WRRE €8 35 A 53 B 00 2 o 37 [0 05 7 B 2% 58 A 00 8 Wk 3 T Ay o e B 5 0
T AL Z ] A 2 PG &R
1.2.2 i Ak 2 R 5 s A il

I3 SHERR PRI 60 °C B2 TR IS AORES 1 g A 50 mL KB 50K 50 % 4 BB, 80 °C i A [ 37 42 B
2 h, ik ik I IRV E 45 % 50 mL. 0. 45 pem GALUE BT BB S BT UKAR v R DU . DA 8 1 0 SR 1R
TORG 25 W B IR SR TR 10 oL BEAR I E .

2 HBRWMGH

2.1 AREW A
o 2o DT s Y P R0 R AR G 3 A b T A AR 3 UK, O X i A 14 e T AR AT S 2 LS R e
JEE by A8 A e e T AU SR A A o 2 i o o il £ DL TR .

3.0
10000000
2.5
3000000 |
I 2.0
5; 6000000 | nﬁ 15 F
¥ 4000000 [- w0t
2000000 05 |
e 00 L. + v vy ey
00 02 04 06 08 1.0 12 4 5 6 7 8 9 10 11 12
WE/(mg/mL) KA 4
B 1 REBRAFREGX B2 #iret P RBMEHSENE

HBE AT A 2 JE R AE 0. 075~ 1. 2 mg/mL AYH S Fl 2R PE 0 R RLAF . LA 2 [R5 2. y =8 X
102 +1.197 33 X 10°, r=0.999 7.
2.2 AARAR A LR BAR R B S

3 2o X e AR ot U T AR 0 R T [T U O e A 8 AR AR A IR 0 R B L P LA A LR Y SR
AR R A bR o 45 SR 5 B O A AR 22 BT, A B 63 s I 7 A A A P I I 1) 28 F) ML
2.2.1  AhARmy gk e AR S A M

A At rp 2 JUR 1 AR R 2 A5 MU DL L 2. F bk i A i AR i e 2R DR 1) BR R 2h A5 B — @ B9 AR U L 2%
JERR 5 BEXITE 6 F 07 a8 B die KR 1 Al R 5 A R AT PU A Ik b v e 90 2 D 55 TS G AR AR
2.2.2 MR R P o IR A R B S ML

b B A0 T AR Rz e 2 T AR B2 23 45 MU DL BT 3. bR Bz 2 R &5 i AE 10 A 038 B 4 4F fi R fH . T AR
B 6 1 45 2 DR 5 ik 8 B A AR B AL, I R B 2 D TR ) e i % B R T AR AR B (BT AR B A — A Y A A =
A 2 D TR 5 A 1 Y 3.
2.2.3 SRR RN EME LK

W A A vy 2t D R R SRR AT X L, 5 R DL T A 7 o o e A e A i o 5 SR s I R T
kA B 45 i U R AR f) S SR 5 B A SR A 3 AR L S R AR Dl R R S R AR )
JEORE D7 T B A AR A D0 3. 3 LSk S A D B B A o A AR % DO % MRS 2L OF ELLL 6 A AR D A A
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L e T MR B u[/M\EZ
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= 20
< 04l =
I i\-:! 1.5
4o 0.3 | 10
0.2 | 05
0'14 5I6I7I8I9I10I11I12 00 55 7 8§ 9 10 11
KA H 1 KFEH A4
A3 MR PTHBREBAREREDSAE B4 ZRBREREFSILER
B B A R WSO
3 HWRIE

SR FH ool 0 €0 8 AGE DN 53 X AN TR AR B A 5[] — A e ik B v S SRR AR R AR R AT T 05, A B
A 2 2 R 5 BB R B T B 5 S TR A L i AR R B 1 A A i v 2 SRR 5 B i L HLAE 6
IR B 4 AR VAR %45 R X 25 AR 4 0 25 3000 6 52 T 25 DO SR WSO [R] L b AR B AT 325 0 1) T S A 25
HA L

2 % Xk

[k =504, P B3 FM M. d6aT. b E b s 25 10 gt . 1998 172.

(2] TKEE, BALOHE, SEAEHE, 55, Ak fht A 4 & 75 3 B vh 5 M R SR e & et i 8 K00, 32 I I 1 25,2009 : 20(3) 1 635-636.

(3] TRUkME, IRED IR 32 B, 55, AL P TRbk S kbt B v U ZE AR B i LU R LT ). PR LR ARRL K 2 2 42, 2006 : 34 (4) 1 55-57.
(47 TEARHR L b7 0. ST 0 A T80 A €053 92k [ sk 43 28 3000 AL o A 4 B E 7 o vl A 50 J - R R DR (T ). (3%, 2007, 25(2) £ 217-220.

Research on the Accumulation Dynamic of Chlorogenic Acid
in Eucommia Ulmoides Oliv Different Planting Patterns

YANG Xiu-fang, WANG Yang, MA Yang-min
(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: To study the extraction and separation technology of chlorogenic acid from Eucom-
mia ulmoides leaves. Water extracting technology of chlorogenic acid was studied through
the orthogonal test. Purification process of chlorogenic acid by column chromatography was
discussed. The optimum technological parameters of water extraction were as followed: rati-
o of leaves to solvent was 1 : 8, extracting temperature was 80°C, extracting times was
twice, the leaves were extracted by hot water for 70 min. With this method, the extraction
yield of chlorogenic acid could reach 1. 78%. Chlorogenic acid could be purified by D-101
macroporous resin column chromatography, silica gel column chromatography and Sephadex
LLH-20 column chromatography. The content of chlorogenic acid in the leaves of leaf-oriented
tree model was higher.

Key words: Eucommia ulmoides Oliv. ; cultivation pattern; chlorogenic acid; dynamic accu-

mulation
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BT A KPRE MR R

B, F O, R

(1. Hdb k2 b T 53820, NP5 KB 0300512, INTEE IREERI22E 4, ILP5 KJE 030024)

W OERARAERNETRALHAKFPHEMBERBFTTRABAL. ZFETRE . RARAMR
HAF YA L. 2T E HEDP ATMP #4577 A 8. ZR AW, ETHRA — L0 % 4R
MEgE , LR & KR A T 5 2 ik B BT F 545 °CL,# Mm% 4 40 mg/L B, 3+ A3 847 H62 %
47 1Cr18Ni9Ti 48 64 e 24k & 5 51 A 46. 7% .41. 3% .39. 4% ; £ F 82 5 HEDP.ATMP %
B BL )G 09 2 Ak AL B 23 0%

K R TER; Bk AR

FEZESES:TQOSS X EEFRIRAD: A

0 3l

FIRIT S Tl A 7= rp fel % 222 50 22 O e 2% E 7 o W00 2 TE 7 Wil Tl O K 8 S T A K A S AN AR
KA s SR A T L™ TS Y R R T K R e [ IR XS K A B R R B N R BRI
RBP4 5 R AT R 5 S SEAR AR R Xk 2 ol R0 ) T SRR e B TR B R R SR PR RE R 22 5
B IS TT 68 B0 35 AN K ORI AE T B iz T 2 (ke 2 1) REUABUBIE 5 R o] 8 3 358 A 4 28 2 5] o iR oR Ok 2
TR A SR Ty L BT RRAAAE T 2R EOR S R AR AT A R RAANREZ . B T2
TCE AL G Y BT O T R B S BT Rt 22 PR D5 A R R B RE AT L85 [R] AR A0 G K AR I B o — A
HAREE Bk WAL L O S 20 E BBV, 0T IR B AT SRR R VR THII P BS T ASHRBE ) A
RE 7 LA K B 43 HICRE 0 26 & T 1 S SRR 500 L BELIIR 43 BI) L 92 1 30 | 5 1 S8 4 A i e K Ak 38 ep 4 30 R
PRI B R AT I S — Fh B &R O L 5 Ak A0 2 € B DR R G2 1k 3R A Tl K Ak B 4T ISAT BB T Y
MBI R A 7P TS5 S A SCHR A o B R AT — 5 1 22 T RE L (EL X 28 ol ) 280 DA B M RE AT LA
(1 KA A0 BRI D 2 R IR SRS i o a6 ) BT R A G o R BE R AT 42 T AR B B 5K, N R BRI AP
RHfE%.

il

1 LEH

1.1 M

F LA  GYXZES-TT B e 5 4 7 J il A, b s ) PR ARG BE R A BR A w5 B K B A Al 5 A3
BRAEE A H62 4] . 1Cr18Ni9Ti 4 & 4.

FEA AT ER LA 4> TR AN 1 701, 23, K EVE DA A TN L Jo K LB AR R AU AE AL EN LS IR
FH 5L DU i o 34 M 4 i s B2 6 0 2 3 TR R (HEDP) (&0 2 = 3 FF 3E B R (ATMP) . | 1l 48 48 FlK &b B AT KR
oyl AL P A Y 50 %.
1.2 %%k

AWFFER R E L ARG GB/T18175-2000 #E47.

SEE S A R EE (40,4550 D °C LI A M B A3 B H62 BUHT L 1Cr18Ni9Ti 88 & 4, SE 0 i WA
BSE A A 32 mL/em® FE3 R 75 v/min, AHEAT HUEE, BSUEEETR R 72 h, S5 K O R db R 2 A

* W H 91 .2012-01-16
YEH T BT WE1980—) B, Il g4 RIF T A, By 0, B4, BF 5% 5 1ol < /K 5 Y s ol TR
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koK.

A AR B H F AR 28, 0 em® DRI R FH U8 4S8 B 45 s S K T L SRS A N AE TR REOK 2
Pt o IR AR R e (B 10 i IR0 F 50 mL Bk iHD . &8 FH g4 b HER W . 8 T TR E
Hr4 h LB R G 2 0. 000 2 ).

S AL B R R A TR B A R TSR R, 72 h R ECH R R R R R BRE o, K
FOKUE TR AR 5[] B ASCA in 7Kk Ak B 500 9 28 1 92 56 5 pl ik 78 S50 110 S 9 0T 6 60 G T B0 L0 T ol o R 2 ol

2 #FRE5ITE

2.1 FRBETETROESEENR
K FH 4% B L X BT R 43 I AE 40 °C .45 °C 50 °C AR T X B R i 22 o bE s B AT 17 003K, 3K 56 A4 i
A3 B SESE R E 1 s,

55¢ 50 F
45: 401
*® 35} = 30]
B 25: —-— 40°C § 201 1@%
15F : ‘;gog 10f —— BiE
5 [ N N L N N . N N S 5 N M L N N N
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60
HFRBERE/ (mg/L) R RERE/ (mg/L)
B1 $ETBRAE4 C.45°C.50 CTF&E k% B2 RTEHRNYRABRMBRERGEIREEY "

S5HMRAETRANX AR

M 1 AT LAE BT IR Y 2 70 B vk B R 20 mg/ L IF,40 °C .45 °C .50 “C LB Z4r 5l 28.2% .
23.1% .20, 3% s FEZGFI VR Ol 40 mg/ L B BT iR 1 2% b %658 B di /&7 L 7F 40 °C 145 °C \50 “C &%
MK K 50, 6% .46, 7% 41, 2% ; 257 5 Wk BE 3 40 mg/L B, BT R 1Y B BRI A Ak T L RO A R
IO e U B B R LA R 1) 2 il 6, L% o 3 i U R ) v T 928 T TS
2.2 BT BTN R ARG H Y G5 Aok AR 69 B

PEIRV EK R Ge v ad /K 1) 4 a8 35 T #0025 8 A2 K [R) R2 B 10 6 ol i /K 0 KR VR BR L &R S 4R
A BRI A AR RGBT SE T BT R R A3 BRAN L H62 #AR L 1Cr18NIOTI 494 4 i i M fig
WG JE U5+ 1D °C L 455 E 2 frs.

M 2 AT LR, TR AT A3 BeEd . H62 B4 . 1Cr18Ni9Ti 48 & & #8 B A — & 0 o M fig s B T iR
X H62 B i 28 1h R Bl 25 25 790 A 35 i b TE L A3 RN L 1Cr18NI9Ti 45 & 4 19 28 1oh SR il 25 2 791 I e ok
B3 05 b IS R R 25500 BB o 40 mg/L WF, A3 BREN . 1Cr18NiOTI 484 4 1 28l 3k 3 e K, 43
W 46. 7% .39. 4% ; 257 R M BE R 60 mg/L B, H62 4 (19 28 i Rk B ik, o 48, 2%.
2.3 785 HEDP,ATMP £ 4k 6 69 2T )L BF 5

TR 06t X 2T R 5 TR R R 2 HEDP . ATMP (1922 M GE AT T X% FL 5% L 3k 50 16 3 oy (45
+ 1D C LR A3 BRI R L g6 25 R an i 3 TR,

A& 3 0 DA M BT IR 0 8 TR AT LT B 22 kR HEDP  ATMP A — a2 22 1 25 57 i i vk B o
10 mg/L B, 2 TR . HEDP ATMP RS 0R 73 5 R 11. 3% .21, 4% . 18. 2% s 255 BT i Mk BE R 40 mg B,
HEDP 2 i 3k 2 5 K,k 60. 4 %6, 5 Bl 25 24 390 48 o s (%) 38 0 , 2% ol R B AR QR 49 - 53 ATMP (1 2% 1k
R 2 A% 2 BG NT HGNL 7E 60 mg/L A E TR K, h 64.3%.
2.4 %785 HEDP.ATMP 4 B4 bkt 42 09 AF &

RIS TR 51T B REMF HEDP.ATMP 4837 T E R, 25 R E i FEkE R 1 1.4t
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[em}

30
20
10
0 10 20 30 40 50 60 0 5 10 15 20 25 30 35 40 45
HFNFE DK E (mg/L) WA IR E/ (mg/L)
B3 #T85 HEDP.ATMP %4 4hi4 5k 69 25 1k B4 #7855 HEDP,ATMP % 3| £ fc)é

BRI ELBA R EREGE A
RN (45D C A M A3 BN, SCE 45 R &l 4 k.

HE 4 FTRVAE L TR 5 HEDP ATMP 43 52 e J5 19 22 iwh 22 S4Bt 25 45 24 5 9 3 i im B 7+, 76 245571
JEE R T 30 mg/L B, B R IEAMRIE LR A 3L AR AR B E N 20 mg/L B, TR,
HEDP,ATMP ., ¥5 i + HEDP, ¥ 5 ik + ATMP % 2% i 5 5 W] &y 32. 6% .44. 1%.39. 6% .60. 3%,
57.1% .40 mg/L B}, SRR K N 46. 7% .60. 4% .58. 2% .67. 8% .62. 1% ; 5 e b i FH B — 25 31 i 2%

MEREEN AT, UL B TR 5 HEDP, ATMP & Bt 5 B A P 5] 38 &% & mi v L ER 23 0k /0 B &R 28 b )
HEDP.ATMP #y{ii F &=

3 it

(D HTIRA —E MM IERE R E N 40 mg/L Bk B T &k, 5 BE 25 B e R (10 389 hn L 25 oh
KA T R
(2) BT PR X AN [RI AL BT, A3 BB H62 B4 . 1Cr18Ni9Ti 48 A 4 B B A — 5 (9 G2 ph P fiE L 25 71 o+ vk
FER 40 mg/L B G235y 46. 7% .41, 3%0.39. 4 %.
(TR 5T 85 H B R MK HEDP . ATMP & [ 5 A3 38 22 it 68 L fig 9l HEDP.ATMP 1)
i .
5 % X o

(1] TE e PR & AR AT e LT, iRl 5P 4 H R . 2002,14(5) . 275-279.
[2] Z/NFy JXUHL 2T, A4 o T e K AL B B 98 5 0 LT, Tk K AR 3. 2006, 26(3) : 28-29.

Study on the Corrosion Inhibition Performance
of Tannic Acid in Cooling Water

JIA Feng', LI Bo*, CHENG Xiao-min'
(1. College of Chemical & Environmental Engineering, Taiyuan 030051, China; 2. Society For Environmen-
tal Sciences of ShanXi Province, Taiyuan 030024, China)

Abstract; Weight loss method was used to experimental study to the corrosion inhibition per-
formance of tannic acids in cooling water. Affecting factors including temperature, specimen
with different materials were studied, and compound with HEDP, ATMP. The results
showed that tannic acids had an better corrosion inhibition, but the corrosion inhibition with
the of temperature drop. When dosage of tannic acids was 40 mg/L, the corrosion inhibi-
tions of A3 carbon steel\H62.1Cr18Ni9Ti is 46. 7% .41.3%.39. 4% respectively in the wa-
ter temperature of 45 degrees. It is significantly increased that the corrosion inhibitor of the
combinations by tannic acid with HEDP,ATMP.

Key words: tannic acid; corrosion inhibitor; cooling water
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LZEMKX K 10, X FEMHEE
FERIERIE =

I A EEL TS ARk ALY W

(1. VG2 A M AR 2R B BE TS VE2 71006552, 5 PO I 482N 51 45 — R ) BEVE #E%  716009)

O E:REREKLI ABREAR.GEFHZ ARG TR B, HIRRE K. AT L4569
RK 10, wE.IANT AN ZEMENME ARES R AR BE B X489
MUERE SISV FE AT EERR K 10, 403554 B0 2T F R R EAF DI
BALREMBIE, oW BB RATZ 5B EN Y mBA L. AR AN, £ ERE K 10, X &
Btk BT HE- P ESRDERED EFERDE RO RKERZD REDERAGRRE
B2 R B R B RIA R AR AR B E B R R B EMRIL K B IUR IR A A ] L
M BHHAEN YR LA RN AR RS R B R R M.

KW 2R K; K10, A &S E; HHEE

mEZESES:[TE122.27 3] MEkFRIRAD: A

0 35

Bt 5 0 IR I8 2 )2 I TR AN BT R A 3l R L AR 98 2 79 5 R R T L R X G 5 1 i
SEJZ B SRR 22 A M A AR I B A il i R 28 B RAE 1 X107 pm® ALY A 7000 DL B AT
LU AR 8 0 Ui 2 19 S A, 2 FE M XK 10, B R Refift 2 P8 AR i 8l v 7 o IS A A il
D ERIEA AR AR . PRk O 8 22 26 3 IX A 10, FH X 5 2 48 J2 R AR AT 5 A AR 2 22 A9 BV T SO 52 P B
X.

il

1 HEXEEHENRE

AR 125 12 il J2 02 38 75 5 3 1K AL B LIRS 8 560 50T B AR O B8 09 A &80 2 SORROIL 5 it )2 5 it
J7E R R gE L XK 10, J2 115 EHRm L 190 AN s b m 2 63 ANl s L ik )2 98 ANk
R KJZ 29 A g, HEAT A P 25 -HBH AR AL 2 () D LA Il R F R B APE TR IR A >230 ps/m R, =
30 Q « m; K ZF B AME TR 212 ps/m<<A 1<<230 us/m,R,=>—0.783 9 At+214. 21.

2 X EEHERNEHE

2.1 BoFHE

AN FE M X 55 HBGI K 10, B 110 HedG ik i i Wi ge . R 2 ZE XK 10, FE R AE,
wHEKADE D E D P RE AT AR S RN T 13, 7% ~49% Z 0] P32 23. 91 % . K A & it
AT 289 ~64 % 210,32y 46. 98 % , B AT 4% ~29. 2% Z i), P35 10%.

G AT R B G E B R R T s R R B, R FE LXK 10, M B R A RO A 31,53 %, K

xRS H Y. 2012-01-25
FEWH . EEEHRBIEIES T (41102083) 5 74 2247 i K24 1+ 5 3h 3 4 (YS29030504)
EH TR T (1981 —), B B sm PRI EL N, TRE VR, 78 32 A0+ A L B 5 1)« 9 < F %
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.* ol 11 A1 47 5500 %
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G 120 VKA
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5 ol . VIS g w0 2
= = Rt=30Q-m
® hd .
40 ool
oLRt=-0.7839A+214 31 F
200 210 220 230 240 250 260 75 50 25
P 2/ (us/m) < K10,'e K10," K10,

A1l =xXwEkI10, BEEANEZ- 2R EILA A2 z2xwEkl0, wEAEGEA=ZAR
AP E R 43,930, A F & i 12. 06 %0, MAHXHMRBHZ AP & & 21 % . KA P& E 52X, 5
JE R G 8.5 UL AT WAHXS S B R E A R SR/ RT 2%, . FhW K m. A E &R K TET 10%.

GIEMWIXK 10, WA K ZH, DR T EAR AT 6% ~35% Z H) A F1H _EAS LR,
AR T . SR, P 7120 R e A R L A AR DT iR A, b sk RS 2. 76 0.
fif A 1. 68 %0 Bk A4 1. 34 %0, BRILZAM B A e R« B AR A 0 UKL S AE BRI K = BE R R
Fedb, A KA TR R A GE AR B AR B A R A BT A R FE L IX K 10, AR B A )2 ik
WA o 6. 8%, GRle A B3 & it 1. A0, Iy ff A F- B i 1L 06 06, T AR XHIR B 6 )2 53 ik A1
S8 e B T R S i R AT D2 ZE M XK 10, AH XTI A 2 IS 2 W vk i o A e T
Y ke A I R F  ER R IR E.

0 55 R 7 S5 8 BB B e FE ML IX K 10, b 2A R BE AT, BB IR BE 22 S IR AR IR A5 S A 2
S ALBR K Uk A I — LR RN KL BR K. b5 A5 4 s B rh AF L b S R AR E 2R T 0. 05~0.5 mm i
BN, o 2L 0. 25~0.5 mm HEb 32, 5B 40 Sk BRI G, GE T A Xt i 15 6 2 5 AR T o BORE JBE A M 48 R
£ 10, FHXF 8 it 2 R0 FE B BOR 3228 S rhoRL R, R ok L A ok A
2.2 A BAER XA B AFIE

P FEM B 10, B R (HRM S XN A TR SRR LR B I K 10, B A AiB 4R
JEAE IR S e R b R AR Y S P T O B0 U R LA VR T A R AL S A A T R
SEVE M ARAE L J5 3 22 R i Dl F A e AR

GIEMIX K 10, & Bib A e pUA S R P & 0 T AR RR B W R SR . AR 26K 10, bAoA
W9 1853 B AT L 18 OB S22 7 < S R 1) HE B O T 4 i, Ay 0 OB 22 2 U1 07 422 i, 2 e 4 .
A7 WP UKL 22 8] B R 2 43 B P 20CHR 78 R B0 AR S FLIBR 25 (IR R 4 /0N 0K B o 1) L2 5 1) R HES , = B
2B RS i AE. TRV AR5 X R 30 A 0 A A B R AR R, I (o 45 JB0AE [ 9 422 il OC 38 F S5 0 19 8 B2
fik o~ 2 Bl i A T T ik B R S e Ml K — ok R 1 AL B S R — 20 R A W R A T 4K
U /0, LB A 38 3 AR 25

L FE XA 10, )R YIRS W 2R B 2 4F , B AFERG LW kA S W) Rk PR ER B AE W) A SR
REBT RS W) BRI 22 Ab i AG 1 /D i 0 B A R A BOR B R A

BEFEM IXAC 10, Ba T 3228 W3 b A A0 07 e A0 S AN B A A L 8 ORL, B B i s R AL ik A
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Relative High Permeability Reservoir Characteristics and Control
Factor Analysis in Chang 10, Layer of Ansai Area

WANG Xin-feng'?,LIU Zheng-wei’, LIU Xin-ju®
LIU Xiao-feng? ,ZHANG Long®,CAQO Li*
(1. School of Petroleum Resources Xi'an Shi You University,Xi'an 710065, China; 2. PetroChina Changqing
Oilfield Company Oil Production Plant No. 1, Yan'an 716000, China)

Abstract: Chang 10, formation of Ansai area characterized by large-change property, high-
yielding in higher permeability zone and no oil production in lower permeability zone, which
decide the exploration have great risk in this area. Introduceed the theory of relatively high
permeability reservoirs. Using many kinds of analysis methods such as core, chip, scanning
electron microscope, grain size, the image, X-ray diffraction, physical properties, mercury
injection and so on, researched petrology characteristics, diagenesis characteristics and pore
structure features of the relatively high permeability reservoir changl0, formation in Ansai
area, analysised the influencing factors of forming the relatively high permeability reservoir
and formed medium coarse-medium grain feldspathic sandstone with laumontite and lithic
sandstone, high composition maturity, chlorite cementation, diagenesis shows mainly sec-
ondary corrosion, such presented as turbidity zeolite dissolution holes, feldspar dissolution
holes and residual intergranular holes. Main influencing factors of relatively high permeabili-
ty reservoirs are reservoir sedimentary facies, cementation, diagenesis, fracture and tecton-
ism.

Key words: Ansai area; changl0, formation; relatively high permeability reservoirs; influen-

cing factors
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KA b Lo - AR A 0 s A A 28 R LA B o (] L 8y 2, WO e o e 8 9 AL R O i 1] AL
BT AL s FLBR A5 F2 B8 FLAL 1] LAY L LG R /NI — o o A 2 2 i sl M B4 i T v AL ARl Y. 52 i
A DX A0 2 it J2 W 49 TR 2R R DO RRURE 0 A P R 2R84 s, G v ORRURE B e AR T 2 R

2 % x &t

[1] B, e &, % AL =R E KA MDA TS [T ], A5 KBS M, 1988,9(3) :261-266.
(2] AR EAE. Bedt bl £k A FLBRE PR B R S i e R DT AR, 1985, 6(1) ¢ 1-8.
[3] MIHE. (KB B0 A M2 24 IR RAREL) ], FE AL, 2004, 39(1) . 11-17.

Analysis About Chang 6 Reservoir Characteristics of Yanchang
Formation in Chaiyao Area of Xiasiwan Oilfield

ZHANG Ting-jiao', ZHANG Ting-xue’, FU Guo-min'
(1. School of Earth Science and Resources, Chang’an University, Xi'an 710054, China; 2. GanGuYi oil pro-
duction plant, Yanchang oil field, Yan'an 716005, China)

Abstract: Based on the massive core data and analysis methods such as scanning electron mi-
croscope ,casting thin sections and routine mercury injection, detailly studies the reservoir
characteristics of Chaiyao Area. The results indicate that Chang 6 reservoir mainly is a set of
oyster gray-celadon feldspar fine-sandstone, secondly for powder-fine and system-fine ar-
kose. Reservoir in this region is super-low permeability reservoir and the pore mainly be di-
vided into primary pore, secondary pore, authigenic mineral intergranular micropore and mi-
crofissure. The pore type is mainly intergranular pores. The pore throat sorting features is
good and reservoir diagenesis types mainly includes compaction, cementation, dissolution
and fracture diagenesis,which have significant effect on the developing of pore and physical
properties.

Key words: Ordos basin; Chaiyao Area of Xiasiwan Oilfield; Yanchang formation; reservoir

characteristics
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HPLC-ELSD ZMEBFEINFKAES =

R\, B &, EKA, FEMF

(BEVERHE R 2 A Bhoy 5 TR BE L, BEVE V5% 71002D)

i E.ASeHRRMEEES B ALARMEN Z(HPLC-ELSD) M & B F 45 F /K 75 45 4
209 % k. R Hypersil NH, (250 mm X 4.6 mm,5um) &3 A2; 730484 ¥ B + K (83 :
17) i 1 mL/min, AR A T8 ; R A LA Z(ELSD) A4, Z2HFRE C. RAE
H1 35 Psin 383 10, 4R AW & LR EHTRFRAEAL 2.504~12.52 ug BE R &K MK X A
B AR R ECH 0,999 8. Ay ik BAFMAR AR EREH MG T,
KR B ¥ KM HPLC-ELSD %

FEED LS TS207. 3 XEHFRIEAD: A

0 3l

K I (stachyose) J& F SR FAFAE Y — Bl I BEPEAR M , FLA5 K9 308 - Db i~ FLBE 2 -1, 6-D-RE g
FUBEEE o1, 6-D-ME I HI K o1, 2-3-D-BRI SR WE L JB T BEME A AT A7 0, =2 AR R R R/ 9, 0 1 508
Coi Hiz Ouy . SEKTRBE S LA A L BIEE 29 Ry ERE Y 2200, & HLA BE (A AN, B2UE PR 4F S5 fe i 8 B Y
FE BT B+ 381715 M 108 GR35 394 50 N A9 JUILAAS S 8 3 05 000 0 i 2 5 7 L S A IR I A B8 e 1 ot
JE 545 m B R AR 3R A g X S 6 TE ML ER (0 R T 45 D RE . PRI A A AR IR W 45 s 3 AT 94 ) A A % £

A 1[5
TR

VR AE TSI 5 r R AN TR 2 K A B S T 2 S 0 T R I R AR OB IR R 5. AR B SR HPLC-
ELSD 32 I 72 % ¢ i 7K S5 00 25 42, SROK F5088E AT 23 5 LA 35RO A0 L (H 4l 3225 3 7R - 40 i 2 T 17 300
(ELRICR g B 7K I S 04 S 1] 48 g ot B vl 5 9 0 L 1) 25 T T - 03 i B S R AR Bl S B 45 SR SR I 7 1k 1
i HER R O e I 5 A 09 A I R 0% R K O I 4R I T k.

il

1 MR57FE

L1 LB LA

15 VR A 0TS S RN 25 % G RS G T %% waters1525-2420; 32 [E Waters 23 H) : Empower2 44 T /E3Y ;
IR T3 B, 95 [ sigma 20 A 5 BB L £ 2 O €0 1 4l 5 8 Al K R S 0 R L 250 5 A o
1.2 K&

(D 1% & R4 Hypersil NH, 35 FE (250 mm X4, 6 mm.5 pm)  F A BB : /K(83 : 17),
Wi 1 mL/min; ELSD &l 2% 2850 R A R % 85°C . &K 71 35 Psin M 25 10.

(2)%F BB G VB 0 ) 4 RS S8 R IBUK 008 5 BB 0. 031 3 o BT 50 mL K0 . i M 4l oK 5 A O s R
FZNEE PRSI 0. 626 mg/mL [T BR A A £ I, 48 0. 45 pem JERRUE L L .

(3D BEIR A S Vs Y0 o) B 2 TR o) 85 /K 3 WS i 3 3311 R 0. 496 .0, 6 6.0 8 %6 Il 1. 0 %6 I R £ 174 , 43 3
WERR AR 1.5 mL A MR 205 F B0 4 b AE s BG AL 15 000 r/min B0 30 min, U 1 TR 4K SE
B — R E LW I mL VBB 2K E R % 10 mL R RE 5T .50 0. 45 pem PR RIFS

xR H 9 .2011-12-18
YEH SR RUB 1982 —) . 2, B2 7 45w 1 B, BB T AR 0, B 55 5 v« £ S 25 8 0 B T2 o 25 Ak 2



. 26 - RaPERLE SR 5 30 %

4 {7 PR URE Wl U T
4 B X TR P ) A TP ) 6 S S T 7K 15 14 I P IR i o At 1 o 3 R ) ) 5 3 i 4
P BRI TR
o) TR I 5E R e 2 B i
2 HFR5iIE
2.1 FRHRHELE
e BB GRS PETT 0 O RS 9 B P ) B L B A PR RS 20 L AR OBORH (43, 12

A R A5 R R WAL G b 7 5 08 R (T AR LAY b A AR (] £ B I T] Y €0 1 e B xR
T K IBE AT 5 R W B AR R 10 min WA R0 B HIGETR . i & LI 1~ 3.

257 12F KI5 16 1
a0} 10]
= ~ 8l ~ 12T
Eosy cap %
5 10 _—i — 7
12 > 4 f
Jiz n%m i 2 4
5 21
N 0 ol
-2 R 1 1 1 L L R L " n L
0 2 6 8 10 L — 8§ 10 Gl — 8 10

o * /i B 1 /min
B 1 RAEBEXFERGEER B2 KAEMESTHESEEA A3 MR e iER
2.2 HBMHERER
W BT 1) 47 14 % R VA T 4,8512,16,20 pL, 33 1A €0 35 2% 2 I 5 0 T BRL(EL L DA e TR ALY AR B
YNAR AR L X B S V5 0 A Ry R A A L 28 A v AR L 2 S R LK IR BEAE ERR R 2. 504~12. 52 pg JE
LR PE R B, I 5 RN . y =12, 2040 — 47. 478 ,R* =0. 999 8.
2.3 WEERXE
W UK B SR 20 pLl S HERE 6 Uk, I W T BUE L TSRS % B RSD 2 2. 0%.
2.4 FTHMERE
BT A5 19 [] — b 25 7K Z B8 R 205 4% (IR S IR I 7 T AT 4% 6 10 S HERE 20 pl, 20 SR 0 TR AL,
KA 6 15 K JpBEvR FE Y RSD 2 1. 01 %.
2.5 FEMIKE
AR  0.2.4.6.8.10 h, & IR ECE 4K B HERE 20 oL, U E K J5OME W EE 19 RSD Ry
1. 05%. 45 5 ud B AL R S WAE 10 h AR E.
2.6 mARwk K
1 MEERKERIGLER

S FE dh 5 B K FA K R HURES s [a] i R -4 (1] RSD/ %
/mL S b/ mg fb i /mg /mg /%% ez /%
1 1.50 9.81 2.50 12.19 99. 00
2 1.51 9. 88 2.50 12.15 98. 21
3 1.49 9.74 2.50 12. 26 100. 14
4 1.49 9.74 7.51 16. 77 97. 20
5 1. 50 9.81 7.51 16. 91 97. 64 98. 59 1.53
6 1.51 9. 88 7.51 17.29 99. 43
7 1.49 9.74 12.52 22.49 101.02
8 1.50 9.81 12.52 21.45 96. 07
9 1.50 9.81 12.52 21.93 98. 21

SR 1.5 mL CAI SRR ED AN 1. 0 % K D9 6y, 55 3 634> WDKS 25 i A b 3R % BRI W
4 mL.12 mL 1 20 mL LEIIA 2.5 mg.7.5 mg Ml 12.5 mg 7K J5 8 % BE 5 #1170 AR 3 R 5 0 T 1) 7 4%



552 1 KA . HPLC-ELSD 3 ) 52 8 2 5 b K 50 2 i < 27 -

7k 2% HERE 20 e A2 7K 50 e T R T AR [l 32, 45 51 R L S A LR 98,59 %6, RSD(Y0) 2
1.53%.
2.7 BEKASRE
A3 I 4 AR BRI 20 L, AE LR AR T HERE R AT I E 3 IR, SR BT M. Al
i PR K 5B 5 it R 238 R 3 TR RO R L3R 2.
x2 HRMNELR(n=3)

V@i T WA e B KI5 e T T T 4L
/% /(mg/mL) /(mg/mL) v /(108 cfu/mL)
0. 00 0. 00 0. 00 0. 00 1.28
0. 40 3. 60 2.54 29. 44 1. 36
0. 60 5. 40 3.98 26. 30 1.48
0. 80 7.20 4.61 35. 97 1.44
1.00 9. 00 6. 54 27.33 1.32
2.8 it

(D P A ERE . WS e TILRORE s A . 48 = /KR 70 = 30 I = KA 70 = 30; T
s KR 75 ¢ 35 HIWE 2 K 83 ¢ 17 A5 G5 R M, O + KR T MR AE R 17,5 min, H 4085808
22 AR MERERE i B K SR S e B 3 F s A ¢+ UK 70 2 30 AT = KR 75 ¢ 25 MRS AR, K
TS B R B AR 25 LV + Kl 83 ¢+ 17 IR SRR, 43 B A R

(2)ELSD S8 v . B2 IR A5 IR RN 55 b SR R 7 1) BE . TR A% 45 R B W0 200 A2 05 o3 LA PR FR I
FN 5 AR S 75 DRS00 25 M8 7 R I (E AN BB A v 3 B RE o 28 & S BOR FRE RAR 0 A, IR IE S5 b IS 19
0% Y O 400 B % 359 50 %) 2 ARG 00 3 3R B K S R T O R T v PR O R R AR R T A L s
RS IRIE 85 °C KRR 1 35 Psi, B, B/ 5 S50,

3 Hig

el ELSD-HPLC Y& 52 B2 - W5 b oK 508 5 & 78 Bk (3l 200 T, K 955 19 2 P R O 2. 504 ~
12.52 pg AR RBON 0. 999 8. AJ7 ik B A T8 AR , 45 R MERR R UL g L BBV 4. U 25 2R WO L 1k
LY EIN 0. 60 Yo 7K T30 i 5 BOIR -5 L AK TR0 4R AR A L T B R L A 2 A A TR A RACR IR A

2 % X

(17 &P EE M Bty AT 2058, 45 K SR LR & P A e e ma [0, & & Bk2£,2005,26(6) : 106-108.
(27 X037 22 /N . — BT AR 1 fbetde o Bt — /K IR (D ). i B4 ,2008,16(13) 1 24-25.

(3] A2, AKIRRELT ] K40 5 & FE 2%, 2003, (14) :15-17.

[47 RBSCME. AR 508 1 D8 S v F I S MR aAR [T]. 2534 5348 3F ,2010,13(8) 1 19-22.

(5] = HAA, 6 . KIpBELT]. Kian5 & Ffkas 5, 2002, 10(1) .13,

(6] & &F.C.B. T =MRTRA &R R MU & BEIEA BT[], 2L R 53R . 2008, (2) :56-58.

Determination of Stachyose in Goat Yogurt by HPLC-ELSD

SONG Juan-na, CHEN He, WANG Chang-feng, SHU Guo-wei
(School of Life Science and Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: To establish a HPLC-ELSD method for determining the stachyose in goat yogurt.
Stachyose was successfully separated on a Hypersil NH, (250 mm X4.6 mm,5 gm)column
at ambient temperature, the mobile phase composition was Methanol:water (83 : 17). The
flow rate was 1.0 mL/min. The parameters of ELSD were set as follows: Drift tube temper-
ature was 85°C, Gas pressure was 35 Psi , Gain was 10. This method fulfilled all the standard
requirements of linearity, accuracy and precision. The linear range was 2.504~12.52 pg
(r=0. 999 8). This method was simple, stable, accurate, sensitive, and reproducible.
Key words: goat yogurt; stachyose; HPLC-ELSD
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BnEEE LR/ S EARE QNS
E & gra-orf7 BTN EER IR

Z A", s, WaxR, RaA
LS TR B LR 402k MV IR R R P RS20 0 BTHIR 8433005 2. 17 4R 40 B2k B 57
PR G T T 5 R B B TR PR A SRS R R A T B
FE IR T AR, TR M 510070)

i E.LEAFARARIREADTREP AN TS ELFTERNLNGRSE ZABE L
WHREAN EBAZTAEADERAR A LALEE AN TROLAR/FAREQRBELR
graorf7. AT MiZARG ARG ,@ T PCR-targeting # ZMET L BEEE R graorf7 B
(REMR EABOINERE T graorfT AR EHRAEBBZHNE.FHRED . BFHEINAE
FMAZDRAFEFSF T ALEHARIALRZLZF 2 FEMEH Z)T LR 1 h. ZRE
= graor [T AR %AW STPK AL B4 TR T TRAL T 58E XA W& A XM LA
AT HE T 2L AR AR A AR A Fit— AR

XN L EXAER; 2B/ FRAREOMUM; A E

HEESES Q81 XERFRIRAS: A

0 35

il

2 R/ I R R AR [ STPK (serine-threonine protein kinase) | {2 1278 T HZ LY 48 ATP %
BERR HE R A AE T L BEAS S b (IS 4 2 1 vh 22 SRR sl 5 A IR Ak 2 T i R B AL MBS K s 1 . 2 5 40
MK JES KT RAEBEZMEEN EaL R, Hids B8 STPK AMUEE T HEAY . 755
1A W Al TR AR FE AR, U0 B O R BRI (Myzxococcus xanthus)™ o KW 5% 5 W (Streptom yces coelicolor A3
(2))Ht! s THEEER T (Streptococcus agalactiae PIEE

BT W ANALRE A RIS PR AR W L TR I i BAT S A 0 A . ook g o TR A AR R b R WE B
FEIA A3C2) R R I P 25 2R 3R R AFAE 2 44 A FTRERY STPKY X 278 STPK 1] A XF % i 1B &
RAE ORPACH A 5 B A, AfsK &2 R B W R AR — A 55 & W STPKY B K il
BER P A3 TP 5B 2Rt E A AfsR Ay R 40 T4 58 41 K (actinorhodin) , F—
Jot i R F 21 % Cundecylprodigiosin) 45 i A2 ¥ 3 . i — 20 BT 58 % 8L PkaG | AfsL 4 STPK 41 BE{if
AfsR BERR AL $/R X 28 STPK # AT B8S 5 T R GAR M 19 PR 5. 76 K G 45 818 (S, griseus) TAFAEY af-
sK @ BRI AR R afsK 2,125 1 2 5 SUE W 22 BB L B X 55 % R (streptomycin) B4 ) & UK A 52
- 3 1 B v BE )R Y STPK FE A [ 5% 85 1 v al 2 5 R[] 19 A= i 185 20, o O 17 Se e T STPK 75 5 55
T8 A i i 3 o AR I T 2 AR A

W % GRA(Granaticin) 5 i £ %8 41 % W] J& % ) 5 @ 3l i BIQ (Benzoisochromanequinone) 2841 4
RO BEAHORE YU SIS R BN LR R T (S, violaceoruber Tu22) W sa BT T W &R 1Y

* W RE H 1 :2012-03-05
HETH  EHFKAHRBEIESTH (31100042) 5] 44 H AR E L4 1 H (S2011010001625)
EH RN 2 B 1985—), B, By & BB e Lo A L PR O 1) - AR TR R



23 OB MR R 2R/ AR E MR graor /T B IRERIR © 29 -

A R R R A AR AR — ST RE SR STPK (AL gra-or f7, 1% 5 R HER 18 A3(2)
(4 PhaA 7165w [FIEPES 5 0 R B, 78 224> 50 BURE R 2E0 00 e 0 6 85 T, AN 28 19 Bl 1 68 5 78 (S, wemezu-
elae) ATCC 10712 K ¥ 55 W (S. flavogriseus) ATCC 33331 JK {047 85 & K (0 W Fh (S, griseus subsp.
griseus) NBRC 13350 Pl 447 55 B (S. avermitilis) MA-4680 ., YK IR 4% %5 1# (S. bingchenggensis) BCW-1,
I 0 995 B 5 TR (S, scabied) 87, 22 A vl e B[R] R R DAL () R TR 1) 38 ok AE AE L SRR LT RES 5 T EE M A
A i B R L (H I EL R AR BT RE An el B mTAT A B .

VT AR, B TR 7 Ml A ) 6 U5 O 4 ) R R S M B T AR R AR L A b O3 B RS — R BE A T ORT
Ffp— B S RE B R (S, vietnamensis)™"" BN P AR R YL AT, FRATIE T % A E R AW A R
SEP R 0 AP B0 O 1 YO HE ST TR T 2 A T CEL R R D R RBOR AR AR R AR ST A
WAl b 8 A PN R R AR S X graror 7 X — AT REAY STPK &K ) A 3 ) R iE 47 01 20 A 5.

1 RS

1.1 ##+

L1 @R KRS )
AW FE BT ¥ BB B Rk BORL AN S [ WL 1.
®1 S EK RAG Y

Strains, plasmids

Characteristics Reference/Source
and primers
S. vietnamensis
GIMV4. 0001 Wild type Hk[10]
MSORF7 ANgraorf7:..aac(3)- IV This study
E. coli
DH5« ®90lacZAml5,recAl igAT
JM109 endAl,recAl,gyrA96.thi-1.hsdR17(rx~ smg " )
relAl,supE44, A\ (lacproAB) ,[F',traD36, proAB,
lacl"Z/AM15]; general cloning strain SCHER[14]
BW25113 ANaraBAD,/\rhaBAD;for PCR-targeted disruption SCHk[15]
ET12567 dam,dem,hsdM,hsdS,hsdR,cat,tet;
for intergenric conjugation k(16
Plasmids
pCR2. 1 blasneo; TA cloning vector Invitrogen
pCR-orf7D A 1.5 kb fragment cloned into pCR2. 1,becoming recombinant This study
pCR-orf7UD A 3.5 kb fragment containing gra-orf7 and flanking region
cloned into pCR2. 1,serving as the target plasmid This study
pCR-orf: :apraUD Mutant pCR-orf7UD with gra-orf7 replaced
by the aac(3)-IN /oriT cassette This study
plJ790 ARED(gam,betsexo) scat saraC,repl01*® SCHRk17]
plJ773 aac(3)-N soriT SCHRL17]
pUZ8002 tra sneo,RP4 ;helping plasmid for conjugation SCHERC18]
Primers
orf7Fs ATCGGCGGGCTCCTCGTGTA This study
orf7Rs ATGCCGTTGGTGGCGTCGTC This study
ORF7-645 AAGGACGGCAAGGTCTACT This study
ORF7-4133 AATCCCCACATCCATGAAA This study
apraF GGA GAG ACG ACG CAG ACG GGG AGC GGG This study
CGC AGC GCG ATG ATT CCG GGG ATC CGT CGA CC
apraR CTG CTG GCC AGG CGC GGG GCC TAG AAC This study
CCT TCG GGC TCA TGT AGG CTG GAG CTG CTT C
ApraF GGTCCACAGCTCCTTCCGTA SCHk[19]
ApraR TTATGAGCTCAGCCAATCGAC SCHEL19]

1.2 FEEGh 5 R R



< 30 - RaPERLE SR 5 30 %

UNIQ-10 #:3X DNA & IG5 &l B A TA Y TR RIS A RA R ; pCR2. 1 TA ki 7]
WA G RBRAYEARGRAEIPTG . X-Gal SR §l A 8 N U)EG 40 [ 5 A TR (RE) A RA
A s ZZIEWA AR (Nalidixic acid, Nali) . B[ 7 55 2 (Apramycin, Apra) SN Sigma 7= i ; & F % % (Ampicillin,
Amp) . T % (Kanamycin, Kan) . 5 % % (Chloramphenicol . Cml) %5 ¥ 4 % ¥ 7= f. LB, SOB, YEME,
YD NA 2X YT, YMS, & [K— 5 45 55 57 5 B 4 bn i e 7 e 1.

1.2 graorf7 R W T iK% 55 6 %50 5

AT GRA SE B F b CAR 1S gra-or f7 5688 FE PR I T8 43 )9 910 AR 2 00 1 0 3 904 3 9 R 2
LA R R i Bk ep VS R IR . O T RIS BB 1 R R IT 8 AR B SERT gra-or 7 BRI 1 R 0T 8
5 T REYE M 8 it BLAST X, 78 [F) VR 2E 45 i X 38011514 LA R4S R Ui A 1 51, PCR 97318 774
24tk TA k3] pCR2. 1 214k I, B V1800 J5 2% 11 S 98 28 w1 7.

1.3 GHEH#EWRRERGME

AT TR R B B T R G 14 40 125 0 25 AR 4 i 4 B Sk [ 20 1 R0 SCiik [ 21 13647, 28 48 #k MSORF7 1
SR Ji] PCR-targeting 77 %5 HEAT . RS A 08l 00 F - R4 graor 7 3B 1 F W5 € 815 51 831 51 9
ORF7-645 Fl ORF7-4133, F| IR ELMERE = 89 LA Taq B A B 3555 B @ A Ry 88 graorf7 FEH K&
H E Rty 3.5 kb B9 B, TA 58k 244K pCR2. 1,8 2| Fi ki pCR2. 1-orf7UD, J-#4 I 8 41 F ki 4 Ay
RAFTER TR 7 A E. coli BW25113/plJ790 Iz &AM, k135516 T E. coli BW25113/plJ790/pCR2.
1-0rf7UD.

FIH B %} apraF/apraR CF RIL 53 5 gra-orf7 FH R iE ¥ 50 W WO 938 plJ773 Bk 14 &
Apra PLPERER BRI T2 1.4 kb A Bt (aac(3)-TV/oriT cassette) sPCR ¥ ¥4 7= ¥ 44k )5 FH o, o 32
MALZE E. coli BW25113/plJ790/pCR2. 1-orf7UD & AZ & A M. 7€ 30°C 444 N, A/RED H4 K& E 4
Bkl pCR2. 1-orf7UD E 1Y orf7 R B il aac(3)-1V/oriT cassette, MM #45F pCR2. 1-orf7: : ApraUD.
# 5ok pCR2. 1-orf7:: ApraUD # 4k & E. coli ET12567/pUZ8002, 15 2 # 1k ¥ E. coli ET12567/
pUZ8002/pCR-or{7: : ApraUD ¥4 H 5 B ik 5E B i il T 7 8 & 56 8 . 7 YD P Lk 4 F. f% YD
AR I 6T D Apra FZE e R R 2k R S TR BRI AR K A T AL TS
T EEEBESA Apra Ml Kan DI R & Apra BIFF NA S E, PhECER —3i M (Kan® . Apra®) 4
T s e 4 A
1.4 BHEHAEARTHRARABIELEA S H
L4178 BR A 3k P 70 560 30F

BRI WAL H S TI5 R B IE N 40 DNA, #] F PCR J7 3 #E 47 3£ I B 56 5iF. PCR R 4 4519
ApraF ,ApraR,ORF7-645 fl ORF7-4133 S5 4 & W) 4 X 519, B . ApraF/ApraR, ORF7-645/ORF7-
4133.ApraF/ ORF7-645.ApraR/ ORF7-4133 45 3£ 47 % 91F.

1.4.2  FRASBRH B IEAS 1T

LR AL, W YD YEME 5 K —5 MM, P2 25, ULEE 5 28 Rk 10 181 9% T8 745, B0 5 B o R 8
BR5 BF A R H A & 50 1L 23985 T 5 mL % Apra B9 YEME KR 32,30 Cab s 3%, W 1 mL
W T 1.5 mL G E 04,5 000 rpm B0, 552 LWE .1 mL LHKEBEEK. FHEFMAETRZ. 30 C
BigE 3 d SR TR RS
1.4.3  SRABRRIFOWIE & 53 B

F G PR B O 5 B S S A IOV T SRR AE. YD B3R 0L R 7 K Y B R R O
VAP B AR AT 3 YR RS E 5 ho AR PBS,30% LB, 50 % B, 70 % B, 90 % £ T, FaK
COBEALFR BT B e TR R L BEAT R B LR,

L4 4 GEARRR 6 R E 2D g J1 404

I Lo 8,325 S A8 Bk 1 7 €8 B ) #E AT I . PRHRES i BE R I bR S A MR VR L R R T 5

mL ) YEME WA} 556,30 “Cad a5 55, W 1 mL B T 1.5 mL LHE .04 .5 000 rpm B0, 5
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F B AT mL JE R K SRR R SR Lk AT A X RE . DU ] B9 $ Al i BT 30 mL YEME 44 5
FREEEY 250 mL =N, 30 °C,170 rpm KT ISR AL 3 WE K. 7= @5 , /N UORE. IS
FEW W 300 #L B, 12 000 rpm &0 1 min, BBV 580 nm 7 K AL BB AE. LARS ] Ch) R
1AL AR B WIE (ODS580) Ay YA A bR, 222 ] € 58 A 7= gl 28

2 HZRESH

2.1 graorf7 KRB Fi# R 6 &SN

X graorf 7 FEFEY BLAST 20 Hr 2 B, 46 24> 58 1 36 DR 4100 7 1 4 25 o v AR e DR R L i — 20 1Y
G3 AT A L BT I A AR 2 A B A A R (B R TR IR € R | DK I R T A A A AR R TR R HL
2 DX 353 v A 08 2 AL (] AR X 7 AR ) CIE 1) K 2= 9 3 5% 5 T 1 SVEN-3648 35 [A 55 Ji¢ €5 5% 55 T8 K €8 1
ol DKl B B T A5 108 AR ] 905 R PR HEAT L85, R B R DR ) v B DR ST 220 XA 91 ) 36 5K 100 %%,
B 7RI 3 PP BE R B 0P 5 — BUX SR BT T RS orf7Fs. SR G B A 51T R iE 519 orf7TRs 4
LT VIR LAV 5 2 T S A R R vk 5 T 5. Avermitilis ‘
ZH AR, 4T PCR 784 (& 1), HL ik & Bingchenggensis
RGP R Y 1.5 kb, 5 R/ S-griseus subsp ——

. . 1
S.vietnamensis ! >

jﬁ( 2&)’{%7‘ TA ?EF%E?%‘@JE@EZEE ,,;V—/LJ‘;V—H—j
i pCR-or{7D AT VI 90 UE (FE 2b) L IF O orf7EN - IKb A

Be /NI 1L D5 S G [ DB A S o v i
Y Y R R TR R 3 [N R
M EFL R gra-or £7 WF iF X .

A1 graorf7 B L, F#HRRMELERF Hi%kit

3921 bp

5000 5000 7
3000 1477 bp 3000
2000 7 2000

1500 - - 1500
1000 e 1b00

750 750

500 500

250 250

100 100

(a) M, 7 7 & AxHEDS5000 ; 1, (b) M, 7> ¥ b #fiDS5000 ; 1, 2, 3,
51 WorfFs/ orf7RsIH 4 3 7= 1) T4 kipCR-orf7D/EcoR [ fif V)

B2 BEMEW graor/T AR THRERNY PCRY WAL EMREHREE

2.2 REMRGHERILRALIE

Escherichia-Streptomyce J& Bl #GH B EREZ G KL 12 h,fE YD B FE IR FE % Apra M Nali.
30 CHiFE 2 dJa s W kB SR BB — i M 2 A (Kan® \ Apra® 8 T8 H A G 10%. S HAES T 497
)E AR MOL AL 4 DNA, #F47 PCR 50 UF. Byt i B B A UKk K il i 7R 708 bp (ApraF/ApraR) .3 511 bp
(ORF7-645/0ORF7-4 133).1 861 bp(ApraF/ORF7-645).2 358 bp(ApraR/ORF7-4 133) 47 (& 3), H
d1, M, 4 F 8 Fr #E DS50005 1 ~ 4 4% 9 K ApraF/ApraR. ORF7-645/0ORF7-4133. ApraF/ORF7-645
ApraR/ORF7-4133 ) PCR ¥ , 45 AT 45 T L 3871 58 78 bR A 2 i 1)
2.3 REMKREESH
2.3.1 RABBREFIES T

ZRARKRTE YD.YEME, 5 [K—5 .MM P2 &8 52 5Ptk b DR = AR IIME R, HEA™
fRIRE T, VR B8 5 WA AR T W 2 25 7 (1 ).
2.3.2  SABRA T ROMIE & B
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M1 2 3

Im w Im A Im w

708 bp

(b) 548 Bf
B4 LUHEHETH MSORFI 55 AR E AL A E
T 3o R A UL R, H A T S S B AR MR AR — B 5).
' ' A TSN B

(a) KA T (b) HyA: k01
BS5 #aMes i EaETi R ETIRSFAKRRLTHEUR
2.3.3 AR O RE R B i
f£ YEME WA K 5 5k b 6 FRETAE SR AEBE 32 310 11 h B8R 7 AR R ORI 20D 28 8RR 29 46 12 h B
A TR =0 AR AR RAE R SR 2 19 h i), (R 77 it 5 B A MRS AR ] (&1 6). 78 22 Ukl 57 SIE 56 v L 35 T4
) 5 A5 Wk 450 BT A R B R P L B4 L U I X — AR AL R IE B R e

3 FHREHENW

FL N B BR T B AR R R I RE I EE F B Z — AR X B s W — Dl GBI Z EA R/ 7 B R iR
R (STPRK) 4 5 3 N gra-or f7 $EAT TAR N B, PCR BE P BB SIE 25 SR W75 s gra-or f7 B2 58 A8 bk )
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T, G BRAE LS R ) T A DA R [ siim = smn]

e E SN ETE S P BL CUSEUE £ N, E—

GERALT R graorfT 168 I GER B R T LA F =

BB 1 0 4 WL R PO A W AR . AT S O 7

i G P 0 SE R A T A LS st R AR 2 [

DRMAMNE G graorfT %I FHM G KB o ]

B graor 7 NS STPK 76 B 555575 W h B A 4+ t/h

. A6 BHEEFE graor /T REKSF AR
S R 6 RT3 10 JE 3R, 400 S R LT gra £ YEME i kg bk €152

orf7THMHHB M STPK HIES S5 THRE RN ED &

B FEVE ZBUAE B AR A U R R P AR TE R TR R A TR R R R R R s L ]
I AR R S R R L D RO TS SO RN AE WG A 23 0 Bh. ZEAR T R (0 AR WA U TR R v A [ RE A A
XA ST gra-or f9Y . gra-or f7 8K GEBRRAE T G5 , ToIR J2 (0 5 Y 5B 1 0 e 44 ™
K25 B A R G B 22 ) XU gramor f7 IR HAES 5 E R AW A . 7 6 4R 1] BE 2
F graor f7T EEM KNG MBI T FEREGSE S FEORE R LY & RN R R EELN gra
or f9 RIS .

STPK 238 i i H A5 8 118 R AL M 375 H AR 2 8. 7E8E R b AN AY STPK 1l BE AE S8 38005 W — A4~
HErEA. Bl e RIERER E A3 (), kR & R HEE A AfsR &2 E A B AfsK 19 B 5 &
' {0 PkaG,AfsL % STPK tAE(E AfsR BRIL . FEARWIIEH , gra-or 7 I H 45 1) STPK T eSS
TSR R YA A LW LIRS LS B H AR AT AR AR 98 b T R A STPK #iE
T WS Fp AN ML (15 gra-or £7 F A IS TE I A B 1Y) RS BELIRT AR B 38 10 B 1l » 77 2 A 3R 7 A

I A WA RS T 53T 25 R M EF 8 R IR E B A3 (2 I — 4> STPK %A
phaF B K, phaF i3 i TR R AER R A K AR 58 28K T =M = &k R 40 £ Rk J1, R W
phaF X REFETE A3 MAEK RE AR FAC AT EZ 5005 R0 phaF 5 I 58 2% # 76 40 i A=
K R B 22 0 Ak 7R A RIS SR 4T 3 AR A O T B A R O 0 25 B AN A0 R 7 R 2R 4R 21 3K I I (] 4
25005 K. — 45 309 e B a] 58 5 A 0F 58 25 00, BINZ B I 09 H bR 2 1 i B8 6% 5 3L & R
STPK #iG » 8 a3 5 A kM ALH]  AE %I R TG A1 O T AR AR BE S Al 7 KBUE W AR K EF b
R BACH T R 2 5 T3 AN AR gra-or f7 2k 5878 Bk 1 45 F 36 8 55 W9 A= bk G 1 3 22 90, (BT
REEHERR gra-or f7 25 BT W & H LAY T RE.

HERE I STPK FL7E 1994 4F gk & 8L, I )5 1F 2 T RE I 5 8% 1 STPK Fli 248 IE 55, 7R S HL AT 2254
2 / 93 G I B 3 ol 1 A 0 P R T HL A P 2 B Ty B R A FH DL 0B B B 9 AT ALK S i 2 B STPK. 3 A
R S 28 A8 MR 1Y) e B H R 5 B A MR L R BOH R P S A BT B e DB B R L R A Y R
SRIG 7R T graor f7 IS ) STPK, £ B H#E B R T RES 5 T S TH E AW A BCA X L E =15
S AL S AR B R H A B AR AR FH AL A5 R R T AR R IR, B, A 22 R/ O R iR S
2 A 18 M I E 52 R Y A i R A RS L E AR R IO AR R 0 A ISR B T IRATTIRA T f# gra-or f7
PR 7 B 5 2 T R 2R B REL H R, S — 2P RS IE AR SR AT
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Pilot Study on the Function of a Ser/Thr Protein Kinase Gene
gra-or f7 from Streptomyces Vietnamensis

LI Chao"?, HU Jian-wei' , DENG Ming-rong*, ZHU Hong-hui*
(1. Key Laboratory of Protection&.Utilization, Tarim University, Alar 843300, China; 2. Guangdong Provin-
cial Key Laboratory of Microbial Culture Collection and Application, Guangdong Open Laboratory of Applied
Microbiology, State Key Laboratory of Applied Microbiology (Ministry—Guangdong Province Jointly Breed-
ing Basein South China) , Guangdong Institute of Microbiology. Guangzhou 510070, China)

Abstract: Streptom yces vietnamensis s a newly designated streptomycete species by Key La-
boratory of Protection &. Utilization of Biological Resources in Tarim Basin, was found to be
a new granaticin producer. A putative serine/threonine kinase gene, gra-orf7, was found in
the left end of the granaticin gene cluster. To deduce its possible physiological role in S. viet-
namensis, a gra-orf7 deletion mutant was constructed using a PCR-targeting disruption
method. The mutant showed no visible changes in colony and spore morphology, sporula-
tion, or granaticin production. However,the mutant tended to synthesize granaticin at earli-
er stage by 1 hour than the wild strain. These imply that the gra-or /7 gene played some role
in a signaling process that related to the granaticin biosynthesis, but its specific role and
mechanism remain elusive.

Key words: Streptomyces vietnamensis; Serine/ Threonine protein kinase; granaticin
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BN R R

BRI REB. KWL E H.E #H
CBRTTRIE K% BHERE 55 TR B BRTT 755 710021)

W OEALT BIVO, R EH, BT BIVO, SR F 8 JUFRF &R F & A B R F &
S E AR AR AT e B R L, R BAR T LA BiVO, # R k. G4 B AT Bi-
VO, $9FF R ILIRIE B T JU5 & A5 k6 19 AL,

EGIE BIVO,; &Rk bR AFRILK

REESES . TB44;TQI35.3 2 XEkARIRED: A

0 35

il

I 2 SR AL A S A Ak 0 A A B i DTS e 4 RDRE A L 56 20 6 HL O R HLES T, B 1
R AR TRIE Y A R G0 i T RS Y Ak B R AT L I A R P AR TE B A AR 5
H, TiO, AR R A G AP BE A5 52 AT 09 & 1 o Bk 30 L 4 20 e 7122 A ol i Ak 7L {H 1 LA B 5
(3.2 eV, HAB g I KB 1 R AN & i R M BR 1 T TiO, /YR H.

BiVO, FZA 3 Fri AL DU 5 85 A0 7 (z-0) AR VS B S5 48 (s-m) FTDU 5 TS 07 B 2540 (s — o, I
LR AR LR B AR FE R R 2. 3~2. 4 eV B RIS B AN HE S8 A n] DLSEELAS S Ch O XA LG B i
B i, £ SR S0 BiVO, BIS5 A  REASBEAT 6 A4 4L BiO,s /N, RS BLAT 4 AN VO, DY TE
&, BiOg NHRZ B IAHER 228, M VO, Z [ AEfil, Bl JR 78 8 A~ VO, WHEERRLEZ T, fl VO, Z A
e — AN EFE T, F B 45 F0) 2Z 181 — 22 B J2 A0 . 322 45 A8 Xof Ol R g 19 717 B A ke e s /D 3 B e i
O, AL I IE LR V 192 d BUERBE S W BiVO, (20O 1 BiVO, (s-m) 28 4P X A4 W i 32 22 A 1l
TR A O, OB BRI ]V, BUIE 1M AT 0L DA IR S0 2 A B T F - DA Bis, L8 503 Bis, Fil O, 19 4 L8
BT F V, BLA.

BiVO, £ —FIE TiO, 505 BB Ok S AOB 7] AR e B 78 i R e A &) 2
(L TS, SR T RFIE TAE B AT 2 Q. AR U IR JLAFE R BiVO, Ye b R 5T . 2538 T BiVO,
AL A A B I DAL TS 1 2 1A BT 5T 1 R R R R R .

1 BivVO, XELXFIHERK

HAT BiVO, WA BT EARZ Wi i AR 4 T8 B R K 0k LA W DR I I Wt i v 8 7 i By
DRAF XA RO IR A R ELAS TR A s A 08 7 ) 1) 45 4 RN R S5 AR A ) DTG G A b M BB A
%5t
1.1 ®RABTE X

Kudo &5 R VA U VE V5 » 78 25 IR i 25 1T D O AR RIS ARH A A B IRR 6. 1 45 1 0 J 41 BiV O, Wil il

* WHE A9 2012-02-28
RamH HEK A RRF IS T AW E (50872077); B K H KRB I 4 4£ 50 H (51002092) : BEVE 4 H AR Bl 5wl #F 58 51 H
(2010JM6013) 5 |9 PG Bk K24 F 5 25 A7 3 4 (SUST-A04) 5 9% 75 B} 4 22 BH A1 37 H A % 45 (TD-09)
YE& R A VS YS (1987 — O Lo, IR T Tl N 0 R 90 A L BRSO 1) < 2 4O G i Ak b1 R
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VR TESRANX IR L 2.9 eV 5 1T L RHRE (4 W0 wT T 0 AT DO X B A R A 4R /N B 2. 3~2.4 eV
o 0 AR SR FH VR DT U T T8 B AN [) 2 I TR O 4% 1) B 17 I B RN pHL L, 45 B K [] I 550 R 485 4 11 40 K
BiVO,. B RH NH, VO, /£ V I, 5 T 0] B 4% 6 415 2045 500 1 09 5 &b R IR E5 5 BiVO, BB 44K
R, 5 = RN R pH A ST R R R L AT AR B R R R BiVO, R NaVoO, 168 VIR %= F Al
BB RN R A AR BiVO,.

FRMEEDTLL BIONOy), « 5H, O F NH, VO, A J5URE, F)FH A U 3E 75 1 4 7 F ¥k 42 8 300 nm ., H
rELHE R AR BiVO,.
1.2 KR#bA ik

Liu et al. ™ 43 50 DA SAUAL B0 A0 AL R e o L UECR R K AR & 80T LR B, SEML 25 R o« DL HLRU Ak
AR LTRSS DR T O B R ) Sk AL TR A B ) AR R

Yu et al. " DUBH B 2R 000G M0 7S bk = R IRIE 4 (CTAB) BRI, R FK k78 160 C T &
BT F I E AR 100 nm A JE IR LHCK I EF 48R BiVO,.

Zhang et al. " LLfE R S L B IR B hy DR L I e B DR IR 0 O B R K A R T TR B Sl 10~ 40
nm [ "4k AR BivVO,.

Yu SRR RIEAE 453 K B I8 pH (A BT 4 F RS BiVO,.

JEVEAR A DL b SR B IR A R 43 R, R K #GE G L T E B R SE/NF 100 nm (9 ERIE BiVO,
TR

Yang et al. " 338 2R F 7K 0k AE 2 180 35 P ) SDS A7 AE B, A T BRR 8 — 09 - 1w AR E 51 Bi-
VO,.
1.3 iRt KME

7 ] ) 0 — R 5 T iR R B BION O, BRI A B rl i e R £  NH, VO, b, 7
pHE 3~6. 5, i#ZE 100 C, I A 2 B ik pH IR $F— & .4 0.5~5 h J5 il pH {EK 2~5 Jf
itk 1 hoSRJE T pH (EN 5~8, - 5F pH (E N #E B IR B, R4k 82 #k 0. 5~5 h'' 538 A A2t an i
B U0 ol T P S R Bl Y YR 5 el ML TR 4 (B i B R M) Y TR G T A oAb ) By L 7 pH (B 1~2 &k
A RUUTE I E pH EE 7. K H 30 min JIEE 80°C AL R LA R pH {8 7. 888 0.5 h LU L.,
% pH{H N 6.5 £,
1.4 #ilkk

MR R TR/ AR O/ K FLIB AR R b B R SR A T B A N TR O R A% O BiVO, %
KA RE. 25 R R, i 45 10 A A TR0 S B R S5 AL (1 TR IOK B8 L J2 B ELAR A 30~50 nm 1Y
YKL T2 . A I OCHE ARG R SRR PR SR B AR AR SR 290 2. 18 eV, FE SR AP AT WLOG X AT B
14 1 I A e

R AL BIONO,y) JNH, VO, JJERL, LL Tween-80 2105 PEF . 1F T Bk B 26 180 7% ML) L 1F B¢
Jot R TR S SR FHBCRL RS 4300 A B T U O AR R B BiV O, AR R
1.5 fRIk %6 8 e 2ok

XU VK 2SR Ok Sl B B L L NaV O, SR BiCNO, )y « 5H, O B RS BRI R I8 9. 16 10
~40 min & T KPR A6 R . 2005 KB 10 min B, 75 3 46 (4 1 J7 A1 BiVO, . B K20 I ] 74 28
o, TR B BLARHAR 19 A7 S 0 L 24 SR 40 min B, FRAS A0 SR BiVO, , IF FLE AT B St A5 i A ).

2 REEFEERR

Kudo™ 45 \TF9 % SLHL I 6 Bk LAT 6 Ak P B, 7 T 008 5 58 A1 5 IR T A A AgNO, K i e
e O 3 RN M T HE 0 LI LA T 0 O 30— 2 Y B 2 1 4 A LR 5 2
P L LA 1 19 2 LS 5 43 R T 16970,
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Xie et al "'V —WARIE T AE T WG B AREEE BR BIVO, , B 48 AL Rk J5E R i 22 8] B B I 057 [+
k2 B S i 0GR S Cor VD Y ¥ o J5 R X6 BAAS B R A AL 35CR B IR Y BiVO, 76K B Al Cr (VD I TR
FEAE R Z b i S T AR R R .

Zhang et al. " L% FFI] B(RhB) R, 248 T K FHOG T SUIR B 09 G Ak P fiE.

Hui et al. " & BUAE 0] WG B8 SR L 76 B A Yo Rt 2 PF 0 B A9t B P mBiv O, (6 10 76 v 2248 T
tBiVO,.

UKt 2 36 S [ S 8 B )R FRAS Y BiVO, B S E AT A AL BE I L 45 SR 2 WL Bk S R e e X
BiVO, 45 i A8 KA Ak 1 il 1Y) oA ik ) 24

JA ARSI DL 450 W s HoR AT OB L L 10 mg/L 37 HY 35 6 v o B bR FE AR B, 5 B 145 19 Biv O,
FE S AT G INR L OB I 2. 0 b, BRI 90%.

X 75 FES LB BiVO, AL e BT UG R R 3 AT A A L AR IR 5 b, STV F R A TR B
Rk 99%.

3 BiVO, ¥ S ELF K E

3.1 A A AR

SR AL SRR AR KRR Y R BT E TR B AR TS TR BEH A = 12 Rk
e B PR R AR A A, NI TR 1 1 e 34 2 1 AR R 34 &2 iy 41 AR P 1) 2K B O A U
Sy B TN T oA R E A R T AR AR TS T e SR & JE A P, Pd, Au, Rh,
Ag %N Pt BT RE 19 35 4 v 0] FE R0 i o ik 0.

XA LL Bi(NO,), W NH, VO, Al H.PtCls JyJ5Rl, SR 2 5k il & 7 8 8 2 & otk 7 Pr/Bi-
VO, . Pt/BiVO, SGHE AT A 5 RS54, 76 1T U6 XA e 5, o 20 B 31 T 2006 K. 78 KT 400
nm [ 0] UL BE ST L DL SR A 6 A Ak A A R AR TR I 7 L BIF 5T T 9% RO A Ak R0 B A AR T L 45 R R
P54 BiVO, FERAR L, Pt/BiVO, B & FE A1k 76 7 K iR 1R .

Aiping Zhang et al. " %5 R K k6l 45 R AY Au/BiVO,, £ Au B8 A 152 SRR
T 2SR E A D T A BiVO, 76 1] WG TF MG 1k Pk AE 15 2 ol
3.2 BTHE

& BB T 1B AT RE S TR SRS AS T 5] AR BE 07 B 30 45 5 R L DT A8 2 5 R 19 2 B g 9 5|
N il 4 T 20 4% S5 R 91 fiT BB det /N R 00 T R BB R 2 S R T A St el L DT A 2 S AR I 9 R O K
1 T 2P T A X R BH ' 194 6 335 v 17 91 L B2 R X R BH Y RE 1 R 2R Ak L 48 2% T DL R BOEOR T T K
B, TGO A HL - RO A 25 X F A B 2R S T A R S AN AR T DUTE JR B A O AR
LT A7 R Hots IO 6 2E o 5 28 I B2 A 4 1 2 AR ) S i A s

Hui Xu ez al. "SRR # L Cu(NO,), « 3H,0 Jy Cu 8, #l 45 H Cu-BiVO, , & BL7E K ffe 17 1 5L
W, Cu A8 A SOBERE I B S 52 R G A AL P BE 1Y D& JF ELAF SR T Cu M B8 A BOBRE IR .

3.3 FFHRAE
K T b S () B85 9 B 1 2 AR AT A LT R S BB i R T A0 S R — S NI B A YT R R EL
PR WA TR, DT S 7R T b B — 2 3 A B G 94 R i AR A A T 1

¢ AR IR T I A TR AL T DL O T R 1 SR AR AR (PAOD /LR B (BIVO ) & A G AR L 7R AT L
JE(A>400 nm) BY T H L PAO/BIVO, HE i B B LR Gt M RE. 25 53R . PAO/BiVO, St 1k 7
h R S5 R L SR S 2 T AR SRR E . XPS 45 R Bon . B AR h B 22 A (Pd) JE R & LA PAO
AL A Y. 54 BiVO, BE SR EL & A G A0 T WL 4 A Y 35 08 A0 305 1k Bl 38 10 . XX Rl R B0k
R AR TR0 1 D A A 1 R v 19 A1 T R R A Tk TR T ol A T 1 v AR R

4 it

BURR BB AE Dy — T 20 4 2 1 B~ S OB AR TR L A 2 T2 B B TR S, 32 B T RHIE A Y e
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AL, FHITX SRR 86 O BIE TS B R HE AT — 5 1Y o B2 AER AT SR A AR 36 VF 25 10) R o gk DR, T G285 O LR LU,

(DR R IGEA P B 5577 1. HATHRGE 9 5C TR A & WOTE IR 2 B R 2471638 2 75 1 1Y
BRFE. R DTTE L D IR 2\ 5 S B 3 40k A B A A (A UKL RUSE 0 A 5 B AT 3R 0 3 T AR/ 25 ) R
V6 25 S5 L ik 2B 7= BEAR R UL Al K T B0 5 A2 ) L 2 A7 AR A 5 T A5 A R B 7K Rk i A T R A8 |
O R ] A B A AN 359 5 Ul RE A BE DR PRI T e — T BRI A B 9 PR 5 1l T 2 -l ).

(2) PUTR Bk 1) G HE AL AL R DG A AL BILBE B8 TR A 50T 412 v B IR B i 1 790 B9 D6 A AL R R 552 B 102 L IS
BB O TR AR, BT R B G A AL BIL R Y BT 5T LA T AN 8 Ax T . PR IR AR B ' AR BIL
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Research Advance in Nanomaterials From the
Self-assembling Carbon Nanotubes

ZHOU Yan-hui, XU Bai-ping

(Technology Development Center for Polymer Processing Engineering of Guangdong Province, Guangdong In-
dustry Technical College, Guangzhou 510300, China)

Abstract; Through the carbon nanotubes with different functions, and so the carbon cano-
tubes are able to form the nanomaterials with various structures and functions, which can be
applied in the medicine, tissue engineering, biological engineering, etc. In this paper, we re-
viewed the current status and research progress related on the carbon nanotubes self-assemb-
ling and the nanomaterial, especially the works according to the driving force for self-assem-
bly chemical adsorption self-assembly, electrostatic selcal self-assembly, template assisted
self-assembly, hydrol bond and hydrophilic/hydrophobic interaction are mainly discussed.
Key words: self-assembling; carbon nanotubes; nano-materials
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Optimization Design of Paper-making Enterprises Production
Scheduling Model Using Roulette Law

LI Ming-hui, MENG Xian-kun
(School of Electrical and Mechanical Engineering, Shaanxi University of Science &. Technology, Xi' an

710021, China)

Abstract: The subject in the production scheduling model based on the traditional basis, op-
timize the design of the paper production scheduling scheduling model, introduces a kind of
incentive mechanism, and applied worker's psychological factor in the multi-objective paper-
making enterprise production scheduling question. Using the average value auto-adapted
method solution method aim to the conventional routes the weight to assign unreasonable
which will cause under some goal the non-control solution losing question, improved cross-
over and mutation strategy,that the use of roulette and elite selection strategy to retain the
good of the individual, enabled the weight coefficient establishment in the genetic algorithm
to be improved very great degree, in the certain extent enhances under the multi-objectives
the genetic algorithm optimized performance.

Key words: production scheduling; roulette law; scheduling model; optimization design
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Research Progress in Preparation of BiVO, Photocatalyst

and Its Photocatalytic Performance

WEI Sha-sha, TAN Guo-giang, SONG Li-hua, ZHANG Wei, XIA Ao

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

Abstract: This paper introduced the structure of BiVO, photocatalyst , summarized several
preparation methods of BiVO, , the research of photocatalytic activity was reviewed, and the
ways for enhancing photocatalytic activity were presented. In the last part of this paper, a
few existing problems which need to be solved were proposed.

Key words: BiVO, ; preparation method; photocatalytic activity; research progress
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Finite Element Analysis of the Intergrated Equipment
for Wastewater Treatment Based on ANSYS

CAI Su-ning, DONG Ji-xian, CAI Suo-ning
(School of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Through the integration of wastewater treatment equipment in the sedimentation
tank through the water wall for analysis, the simplified mechanical model. Using ANSYS f{i-
nite element software to simplify the model the finite element analysis, preliminary plans
and obtained the equivalent stress field displacement contour map. By comparison, come to
an integrated wastewater treatment facilities over the water in the sedimentation tank wall
designed, reasonably .

Key words: equipment for wastewater treatment; finite element analysis; ANSYS
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Rural Small Loader Transmission System Design

WANG Xiao-ai, NING Yu
(College of Mechanical Engineering, Shaanxi Polytdchnic Institute, Xianyang 712000, China )

Abstract: This article from the design of the mechanical structure of the program is a feeder
for the specific application of small-scale rural development. The characteristics of domestic
products in existing products on the basis of a new feeding method. The feeder greatly re-
ducing the labor intensity of the artificial feeding of the construction site, reducing labor
costs. The small feeder has a compact structure, convenient operation, high efficiency, low
prices.

Key words: feeding machine; structural design; applications
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CFD Analysis and Optimization of the
Aerodynamic Characteristics of a Car

ZHANG Huai-hua', RONG Jiang-lei®*,GUQO Jian-cheng®"*
(1. Hunan Changfeng Automotive Seat Ltd. , Yongzhou 425101, China;2. FAW-Volkswagen Automotive
Company Ltd. , Changchun 130011, China; 3. State Key Laboratory of Advanced Design and Manufacture
for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: A car model was taken as the research object, and its surface pressure distribution
and nearby flow field around were deeply studied and analyzed using CFD simulation meth-
od, and the causes of the aerodynamic drag of the car was explained as well. For the aim of
optimization of the aerodynamic drag, the advantages of the global optimization method and
regional optimization method were combined together and the thought of iteration is intro-
duced to the regional optimization method. By iterational regional modification, it can be as-
sured that the aerodynamic drag keep the trend of declining in the optimization process. The
result shows that the acrodynamic drag coefficient can be reduced by 6.21%, from 0. 338 to
0. 317, which is a satisfactory effect.

Key words: CFD simulation; car; aerodynamic characteristics; aerodynamic drag; iterational

regional optimization



Fﬁ‘@f&&k%%*& Vol. 30 No. 2

Journal of Shaanxi University of Science & Technology Apr. 2012

3085 F2H
2012 4F 4 H

XEHS:1000-5811(2012)02-0062-04

EFUCNX RiZXW =T BB BHERE

= M. R
(L BB AR 2 B DL TR R I 2360165 2. 408 T k2% BUBK 1935026 TR B L 4
230009)

 E.Ea%HEaDNMP LB R RIET L SN A ERTRT
W A, B ARG A4 B W R R AR R W UG 4 CAM Fe CAE 89 %K. 3840 A vh &, 49
Rt R AARE TAFPT R RGN E S A T RSB S LA A M hg T AE K,
IRYE 7 A2 K A B WL A0 40 B v 4K AR AEPT AT L 2040 B i X e M A M A A S B BOR R IE F AL
HH R ARG ACNEZT AT UG NX o9 B A2 0 5 A S 8L ik,

KPR Z R G AR HAEE; UG NX

mEESES  THI22 MEFRIRAD: A

0 35

A HLR AU P 04 5 TP 22— 48 D e LA AR 20~ T T B 45 s 18] 4 b 23 (o)t e LA 1Y
iz SR A S 1R S A R AE LR A S AR HLR A B Sl 0 2R R Tz T A B R
TN ZTOK JRE A SR R 8 7, B AR CAD/ CAM AR BIEA 8™ 2 i 17 31 o7 8 A ) 2 2 1) T 4
T TR A S LA =R RS CAE/CAM A H ZEARAIE. ¥ 11 ™ S AUAL 25 40 5 a7 5 4 — R
b CAD B BV RT 42 5 58 BE T AR, 100 23 18] o™ A8 BILF 48 130 22 g 2 2% 1) 2 (i) il T AT ab s A A5 ) fe 38 5
K. HAT, EZA LT JLA 5 2R 92 B as 18] 5 19 - . LA SolidWorks S 5 Il By At T+ 33 014 ¢ i
2% [ A AT S 7E 7 =B BT A AutoCAD JE Rl 1 8247 — R IF & 0 4 A2 T B AR A5 M A8 4 s ith
2, SE RS I A Y =R TE s B T Pro/E BOPF TG Oy i il 2k D) RE 2 11 N 3l 1 iz S LA il 2L R
Je LR 0 T 4 5 0 75 2 S B A AR R B IR L AR SC LA s CAD/CAE/CAM 8/ UG NX B P&,
I — Tl SEL B T AT SN R B R TG S A A I A 0 T S S B v R R s I B = A R Y O
5.

il

1 ZREBSIIUTE

1.1 #HEH%

— JRORE 23 TR] I Fe LA 00 43 Sk (BT o 6 AL A [ o A AILAS T R 2 AL (AR ML Hh AN Bl s 3l R
FEAEE A MEZE PR AR5 R 2 R TR 745 fil, (0 mT R FH AR 2 fish. dy 25 a)
Loy S =IO R L1 TR 17 IR i B b/ R E e = o TR L R EY v e s -2/ R o B
FIF AN 0 4 R s ) T A A AR R AT T CBR AR A R R L AL L Sy 8 S ) ™ e A S 1 18 T R o e
7 Ak, X — e 19 225 () (T AR ATLAG) T 55 368 5 410 (B0 A T e b 1 30 A T R O 8 R T S T T [ A 0 % Y TR A 1
JR T 1 T - 1T, SR S5 S Y T 0™ 6 A 6 8 1 3 T O TR T B R T S e S i R A AR L R SR b I mT
— P HE T T A s ) SR 6 R i 2 5 AR A 2 R S RO AR L TR AR RO A 2Kt i A B RT A

WO H . 2012-01-02
HeTH ERAREEI ST H (51075111
EH RN 5 A972—), B ZRUE =M B2 L A1 5 ) B S



55 2 ) O LT UG NX KB Y 28 [0 ™ 58K i A © 63 -

FIRE B0 14 23 ) ™ 5 10 0 556l %
1.2 A F UG NX &b @ £t 42

UG NX /& CAD/CAE/CAM To4& 4 Wi ) =4S B0k i 15 0F i it L 40 B A il i S 4 1 g 4 fig A
FUEVE Z A I e A SC R BRI R R AR SR E AT e ST HE T E S AL B BT 4 A R R 2
— FEMTES TR A I AUBER A Tl A5 A B T . A UG NX R g T 23 ] Y B A
Rt R .

(DFE UG NX A B AR AR B rfeol (™ 48 23 (8] 30 50 50 #h 28 5 ™ 40 5% 1 22 18] 19 S 8007 B G AL R R 42 vl L
PUI I 2 35 0.

()W UG NX i T H  BERESR B4l A7 27 R ih 287w 4 i F b — 25 AR B 3258 X0
i 11 25 0] 0 58 5 G I 4%

(3T UG NX i A5 He v 2 1] ™ A0 8 B0, #2258 T ] 43 i 2 2 i 0 8 18 S AR RRAIE.

(DOFFEF UG NX & T H PR RRAE A 4 25 56 B R, 32235 A R oK 22 A 215 1) 23 [a) M 48 = 4
i

2 TEOBERLSG

FE S AL — 2 ™ AL R A S R EE N AR BER M B 2 sh MU R AR (E 25 G P AR R AL AL
A BE AR e i 385 7 A B s R 7 £ 1) 728 . 22 0 5o gl AR Y e TP AR 5, TT DA 4 IR AT 758 45 7 1938 Bl R AIE 2
SRORBETT I S RLHE 32 Bl R AE 42 ) 2% AR 8 22 22 0000 00 850 o il e 22 . — B T UK 30T 5l R A D T 3
OR824k 2 52 TG SR A BV TG I P et e DG S b . SR LR T EL S
By 3 (] 18 A N A8 S B ISz S I Dy Tk TS S ML L TR 48 I B B BT S AR e s S L
Al L 1 PR,

ISR
o o

o

0 pi/6 pi/3 0 pi/6  Ppi/3

20
10 ./\ J

0 pi/6 pi/3 0 pi/6 pi/3

MBI B 2 E NS B

0
400
200 | ]

0 \/\ J
-200 [ ]
0006 pi/3 0 pi/6 pi/3

AR EE A
B 1 ZAREFHALEEE B2 BAELBELSEYE

2.1 hARIHAA

ST R PLEC M S LA TR T 1 S S B A L A Y = 4R, HON S TR A =50 mm. WL Y
R @=60°, ik 1M @, =80°, M FEff @ =60°, LK1 A @' =160°, "M EEFE K42 R, =80 mm. ¥ H]
JE S la]=25" 242 R=20 mm ., HEFE AR (1432 sl B HE 1E H R I00E sl B
2.2 HEINFHIE IR K

Z MR SCHRL 4 T 57 3 148 Be i) 2 7 s\%iﬂifﬁg—; i3z 3 77 e 5

O TUTUE SR Ay ¢ € |0, T



.« 64 RaPERLE SR 5 30 %

i) (g +<(8)
- ](5) o(z) +(5)'

+
() TUTESEIEI e A0 o € | 5o

ds
de

) HWTUE A FRIN . VR BEAEI Y ¢ € |0, T | R0 o Y ¢ € | fm i)
s=h—nf10(2) —15(%) +6(2) ]
i e (&) () + (5)
COFUTUE S (145 00 g € | (o2

s=0
ds
de

s=50 mm
{ :O

[ »e¢e\

=0

2.3 AL IE AL B K0 B E A2
x =R, cose
vy =R, sing (0 o< 2m)
2.4 AT UG NX &£ X o2 18 s 5 B
(DK Likiz sh o fE XA S 807 B 554k UG NX ] DLIRUBI G ek o, s RS e TR Rk 7
A TESR A Rk 27X A R RS I AR AR
a; =60° // RS
a, =80° // AR Ik
a; =60° // Bl A
a, =160°  // FEARIEFA
=0 /) BRGEAE EARIE I N 0 2 1
by =a, Xt [/ HERE I AR e A
by =a; +a, Xt /) AR R T A
by =a, +a, ta; Xt // [BIREEA Y S 5
by =a, +a, +a;s +a, Xt // R IR R R £
h =50 mm /| B 1 T A
R, =80 mm //MMAEJEE AR
s1=h X (10X (b, /c)* —15X (b /) +6X (b /c)7) //HERE I N B P2 52
s;=50 mm //imAK I NS
sy =h— s, // RSN Bl 0 7
si=0 // RIS AL RS
1, =R, X cos(h)) /) HERR I AR BSR4k o« AR
x; =R, X cos(b,) // mAR IR B R EE 2« AL
x3 =R, X cos(by) // WIARI ™ A B A0 B A £k o A AR




52 #OMSE BT UG NX 783k 20102 8] ™ 480 iff 2 4 * 65 -

z, =R, X cos(h) // RO e B A B 2R« AR R

y1 =R, X sin(b,) // HEREIA AR LR AR M £y AR AR

v, =R, X sin(b,) [/ AR S R R E i 2y AedR

y; =R, X sin(by) // EEERA AR LS AR M £y AR AR

y: =R, X sin(b,) [/ ER IR B AR B 2R v AR AR

2 =5 // EREINTY AR BEIG A B I 4R = Ak AR

2, =5, // FEAR I e B A BR R < AR AR

2, =g, // T RE Y AR B AR B I 4R = AR

2 =5 // ERIE I B A BR R < AR AR

(D UG NX ML i Zeim 2 45 B — 25 57 i 3R 20 ) 4 BORLEE AR 2% i 48 b 60 0 4
TR R 2 A L T B R R pR 0K T A P AR B O R L 3 T R AR 4 AR S 4R R I
PRI 4 B R AR il 2 04 o 7 Ak b 22 3R XL A5 3 B T A i B AR R i £ I EL 2 TR

(3O UG NX ¥ & T HAE XOZ V2K 20 mm, %% 40 mm BRI 55 18], 78 ™ #8 A  m. ok
BESE AR A B0 H A A S AE B A 407 X U HE R o S e BB TR R O e il 2R DA TR AR 4
PSR B2 | R F R i 2 O I BEIOE AL 7 ¥, A5 BN an 18] 3 I i A A = A S A

() fff P AR R AE A 2 B A2 R 200 mm B [ FE 44 ™ 40 8 B, T 3 07 i B0 A A4 5 07 4 B9 5 G i 2k )
B, WP A R, BeE B ROR 28 A S B 3 BN e = A SRR AT A R B L AR B 5 TR
Ry 223 8] ™ 58 = 2 A5,

B3 hEAk = 2 Ak B4 Sidix B5 =Lk

3 HFRIE

B3 T o e B e e o 2 ) e R Ol e S PR A A A T R T UG NX A R A ] AR A
HERLTT W 207 A URE T R 3 ) o B U RS BE BEOR T L BT AR v L el B AR A LA AL, 5 T AR A
JS7FH 5 [ s R AT 5 1603 T o 68 T A () DI SR 0 2 ) A L R O Y L AT 2 8 Bz sl R O R
ACRIAL, $2 w8 1 o 5 = 4R RS A 0% 5 I AR Al — AR 8 0 Oy Jim o™ e 1) B 4O I o 2 5 B R Bl g e g
B AT BRIC AT AR N TB05E T K4 BE Al

& % x #t

[ W F R v A . 23 18] ™ 56 AR 56 B E A D v i 5 5 S LT 0. LA I 31, 2010,27(8) :58-60.

(2] 8 M. 250 Kk, 45, 25 M 48 09 28U 33T 2o LT . MUK S5 9, 2005, 3:6-10.

[3] % W, B3 1ETs 4264 . %. A CAD/CAM R G & 5 Tas ™4 ()], HLwA%L 8, 2006,30(4) :50-52.

C4] AR, S e 55 AR HLAG B3 715 00 A0 LM, b5t AL Tk s R4 L 2007,

[5] FMHE. H 2. UGS NX 5 H 30 CAD/CAE/CAM Sz I #R [ M. b5 HUBKE Tooll i L 2008.

[6] % #. UG MM TREEGZEAIM]. dbat AL Tl iR, 2009,

[7] X E#, CADO BB, W v 50, AR WL BT IM. JE 5T HLAR Tkt AR AL 2005,

[8] #hhide, A LAIFF. JEF AR A4 B B AE AW a8 M A0 B[00, LR TR 2442, 2009, 45(8) 1 125-129.
(F4% 69 70



B30E H2H
2012 4F 4 A

Fﬁ:@f&&k%%*& Vol. 30 No. 2

Journal of Shaanxi University of Science & Technology Apr. 2012

XEHS:1000-5811(2012)02-0066-04

£ F UG 1 Moldflow #3812 2 /5 35 i SR Rig it

TEMH.F FE.F 2

(BePERL B K2 WLl TR 24 BE. BEvE Fi4e 710021)

H EADAUGAHTFENERE L E B AL AIT&, 8 Moldflow 347 R sh L &
MR T RIERG AFREFORTFE.FHM UG B R CAM BFH R L R4 (B
/RO ML AR T, AT RS TEALMERERE TR E, A EFHAEL

X4 . UG; Moldflow; NC L ; #4252
FEESES . TGT6 LEKERIRAD: A
0 3

BE A BE Tl Y U i, CAD/CAE/CAM — (AR & i o 58 B e i ) 3 i A v DG B 1 1 A% 0 4
AR. Moldflow J& i ¥4 B CAE 43 M e AR R B 51 UG 1 CAM WA By 47l e AR e v
R84 2 R A L AR TS T L T A A A A 3 40 25 s L g o s B L sl LA B A AR L T

AR T 3 o AR 43 AT R A TE AL DY 3 B I O A B TR O DA R R G B AR LR
B BEARAE P2 AR 7E UG S 8 HLAR AL S, FH O AR B, B0 7= R o5 3 H A 3 T 1 2, IR 15
) T3

1 BHEHRSH

R w0 3D BRI 1 Fras , Ho R RE P g T B L AL L R B R A v L R I A A R
Bk ABS. HIF R KK 195 mm 3 46 mm. 5 12 mm. Fi&EA 3 K. POk A —mes L.

2 EEIFITER

2.1 BAFEIKEH

FH 8 A 1) TR R 245 A 0 1l 7R 45 oy A SR R L Ol — B . SR HASCO-E7 B 48, B R S “FaM2”, R
SHALS R 1296 X 2967, AR M IR 2 fT .
2.2 AR BN 3 4K 3

T EFRRAE, 43 B A TE— AP0 P PR 5] 48, 2 J5 ¢ BT 4 i ) T SR 40 ) ik
E O R e NI L2 e DTN S o RTINS R i3 o 7 e ) N < 2 C R 135
VAT T R 00 B /N PR R FH AR TOURF AL B AR . FH 2 4 P 2 T D 2548 B A TR 22 4% 3 4
2.3 B oA AEEH

T g W BE J - SR P P01 R B8 R TR T EOROEHE L OB BE 1Rk £ AR T 35S Mold-

« ISR H . 2012-02-27
YEH T EEM988—) B, LR LR TE A HAF 55 A, B 58 07 AN T T4



52 1 T EML . IETF UG M Moldflow HYIE £ 88 J5 25 1 90 A8 EL % 3 * 67 -

Bl K= 48n

1011 12 13 14

= Nw oI [eslie}

K2 #AEEIKEH

1= BIBURAR ;2 — 35853 — P84 — P AL 5 — BIBT AR 6 —
AR 7 — BIBEHL ;8 — B MM 59— S RLIE AR ; 10— AU s 11—
SENLER ;12— B Pl 5 13— Vo K GH 5 14 — B 4T 5 15 — AL 16
—hOBT 17— B AL AT 18 — BRET 5 19 — A 20 — HEAF [
B 21 — A 22 —

flow HEAT FELL A 68 $ IR 2 T S8 I ] 000 45 SR A 151 3 AN 4 Bz 8 #6445 R L B AR, 80 50 ik 1) 5

B, ELAE T F IR TE R G B HAR.

JE R 78 I )
=119. 5[deg] =17.23[s]
[dcg] [s]
119 5 l 1.723 -
89, 63 1.292
4 59. 76 0.8613 !
@/ 29. 00 0.4307
, 0. 0000 0.0000'
4 & 71;1 114
Motoriow PLsTics InsiGiT * 45 Motoriow Puastics InsiGHT ié
51 [300mm] 51 [300mm]
A3 IR B 4 A

2.4 MBBIEH R KR

AR FH K A S B B B K v F0 AR A B B K G 5B R B T . T RN B K T A R A A
DY JE . i it Moldflow 087, K 1A K AR IR 228 0. 70 °C AR & A SR (i 520, 3 H A 4
AR E| R AT AR N, B R AETE R 0. 026 2 mm (U0 5b) , F LB R G114 H.

[ % 50 9 i A, R B4 40 T
=25.93[C] L 45 B F=1. 000
[€] [mm]
25.93 0.0262
| . [
25.75 . 0.0198
25.58 A 0.0133
25.40 'S 6.0068
'
"
25.23 0.0003
~134 -114
oldflow , , £ 22 moldflow #.31
Motoriow Pusics IsiGHT , -29 MoLoriow Puastics IsicaT > o ' i 45
45 [300mm] 51 [300mm]

a. [l g% A0 Ve 10

b. ¥ FUR 51 B9 AL Y

B 5 Moldflow A3 5-#7



. 68 - Ro#BHBRLESH 530 %

2.5 JFEEAEM

TR A, 5 — 2 AR R s 43 TR T 4 T 5 50 2 AR TOURT e & 358 20 6 T, 5 T 1R 4 2 P BB 0 4 [
6 F/R.

3 NC IR

3 HEL IR Je g 1 n T 44

(1) I T B T JLART 4R 55043 B 5 2R FH Y s B 5 A A SRR TR 4E I T Can &l 7).
(2) B P F A 2R e o 1 vy £, AR HE Al

ORI TS8R A 4 mm I 7 BE T 45 55 58 B0 6 T Y Ji) o i R

(DKM 1 mm WP GE T #4722 X B0 I T Can il 7b).

) FeJa AR T 1 mm S S7 86 T 3E 47 [ 5 %l X388 50 5 Bk

i

(a) ZYCEM ] BB/ (b) V-2 X IO i T LT s &

BH7 NCmxL
4 HRIF
A PIIE g T 5 S TR AN T SR H CAD/CAE/CAM — R4k 1y 4% i J8 2. 38 1 Mold-

flow B H7 A BETHHE 5 B s /D 3RS I 0] B g 2803, O HL s 1 B 2 R RO in T T 22, 78 UG 1
NC A58 B v 52 BN AR AL, L 5 Az s T BB o B AR T S5 IS 44 2 o 3 o 38 ok S B ) 2 77 46 3 T

S & B

R . . WORPLTE B B e DA [T ], 98k, 2008.37(4) :90-93.
[2] 9% Wi &R, B F UG B R =483t 5], 88, 2010,39(2) : 20-22.
[3] MUTF .0y 48,3k /NT. UG NXG5. 0 B i T IR G M. db st B Tolk i Bidd . 2007,
(4] BNz BIE . BT Pro/E i f it & 3 v WA BT[], 88, 2008, 87(3) :110-113.



52 1 T EML . IETF UG M Moldflow HYIE £ 88 J5 25 1 90 A8 EL % 3 * 69 -

(5] EF 5. SRR T2 B BT F LML JE 5T ML Tl Hh ek 2000.
(6] sk, UG BRSBTS 645 4 75 LM, db st [ B Toll H At , 2005,

Mould Design of Remote Cover Based on UG and Moldflow

WANG Yu-kun, LU Jun, LI Zhuo
(School of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi’ an

710021, China)

Abstract: The injection mould of remote cove was designed by using UG. The runner and
cooling channel etc are determined by the simulation and analysis on Moldflow, and Pro-
cessed the mould parts(cavity/cores) by using the powerful CAM technology in UG, then
generating processing program. This design method improves the mould r&.d quality and
production efficiency, and it had the reference value for production.

Key words: UG; Moldflow; NC processing; remote cover
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Precise Modeling of the Spatial Cam Based on UG NX Expression

MU Can', CHEN Ke?
(1. Department of Mechatronics Engineering, Fuyang Vocational and Technical College, Fuyang 236016,
China; 2. School of Mechanical and Automotive Engineering, Hefei University of Technology, Hefei 230009,
China)

Abstract: The cam profile curve of cam mechanism in high speed and precise automatic mech-
anism is very complex,it brings difficulties for creating 3D precise modeling. In addition, the
cam profile curve with much lower accuracy can not meet the requirements in the subsequent
CAE and CAM. The design principle of cam profile curve is to determine the equation be-
tween the displacement of the follower and the rotation angle of the cam according to the mo-
tion rule of the follower required in operation. The cam profile curve would be drew based on
the equation,assuring the accuracy of the generated cam profile curve. The article takes cylin-
drical cam of rectilinear translating follower with quintic polynomial motion law as an exam-
ple to introduce the method of the cylindrical cam parametric modeling based on UG NX,

Key words: spatial cam; expression; precise modeling; UG NX
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Brake Test Bench Simulation Analysis Based on PID Control

WANG Yu-mei, LIN Xiao-lin

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

710021, China)

Abstract; Using the drive current control method bgased on PID control strategy, with the

flywheel to simulate mechanical inertia, drive current to compensate for lack of energy, and

through the MATLAB simulation software, using energy error for inspection and the results

shows:using the PID control system, the brake test bench can better simulate the brake ac-

tual usage patterns and environmental conditions. The system error small, the current is

more stable, guarantee a least brake torque. Drive current control method of brake test

bench provides on effective thchnical measurement for brake performance and basic research,

the mathematical model establishment based on PID control strategy have an important sig-

nificance to brake product development, quality control and braking performance.

Key words: PID control; rive current control; rake test bench; energy compensation
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Research of 3D Face Recognition Technology
Based on the Cluster Modeling

WEI Yan-jun, YANG Ming-li

(Department of Computer,Shangqiu Vocational and Technical College,Shangqgiu 476000, China)

Abstract: As the information collection difficulties, environmental conditions, lack of ways
and means to achieve and so on, the realization of 3D face recognition is still immature. This
paper applied cluster analysis techniques to 3D face modeling, 3D face similarity should come
first in the framework, we reasonably defined similarity by Conic Affinity and designed a no-
vel recognition strategy for our new framework of face recognition system based on cluster
modeling. experiments show that clustering-based modeling of face recognition system dur-
ing the time when the spending is far lower than the traditional deformable model approach,
but also to face the number of samples is not sensitive.

Key words: 3D morphable model; face cluster; face modeling; face recognition
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A New White LED Constant Current Drive Technology Research

ZHANG Xiao-jie' , ZHANG Wen-xin*, LI Mei'
(1. Shaanxi Polytechnic Institute, Xianyang 712000, China; 2. 96512 Troops, People's Liberation Army,
Baoji 721000, China)

Abstract: This paper introduced the principle of white LED light, current-voltage characters,
and based on this, puts forward the white LED driving scheme. Based on flyback converter
designs LED constant current driver circuit. The main advantage of this circuit is to use the
input and output circuit isolation transformer, while eliminating the need to forward circuit
in the output filter inductor. Experimental results show that the constant current constant
current drive has good accuracy.

Key words: white LED; constant-current driving; flyback converter
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Design of Monitoring and Forecasting System Based on LabVIEW

ZHU Xiao-hua
(Department of Physics and Electronic Information Engineering, Zhangzhou Normal University, Zhangzhou

363000, China)

Abstract: Based virtual instrument the system of potato field meteorological information’s
realtime monitoring and late blight's epidemic and disaster prediction was designed. The sys-
tem can collective(temperature, moisture, rainfall ) ,display ,process and storage the mete-
orological information , and achieve prediction by grey prediction model. This paper intro-
duces the system’s hardware and software, function and design, Based on multivariable grey
model GM (1, n)'s epidemic prediction, based on GM(1, 1)'s disaster prediction was re-
searched intensively. The experiment shows that the accuracy rate of predicting is high, and
that it has practical value and realistic significance and that it can be extended widely.

Key words: virtual instrument; potato late blight; gray predicting
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Application of Serial Programming in the Geophysical Instruments

CHEN Wan-sheng
(Xi'an Research Institute of China Coal Technology &. Engineering Group Corp, Xi'an 710077, China)

Abstract:In order to make geophysical equipments collecte data accurately and upload it to
computer quickly at the scene. By description of the basic information of the serial port , and
using of Microsoft's communications control to achieve serial programming method. It de-
scripts MSComm control of use and how to achieve the program of the upper computer. By
description of the lower mechanical and electrical principle diagram to resolve the communi-
cation problems between the lower machine and computer . It well improves the accuracy and
reliability of data transmission. for data processing it also has a good basis, and reduces the
slip of the pen of reproducing the data.

Key words: serial communication; MSComm control; serial eEvents; RS-232 standard
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Design of Time Format Code IRIG-B Code

Producing Demodulation Circuit

ZHOU Guo-ping', QU Shao-jun', HAN Liang®
(1. College of Information Science and Technology. Nanjing Forestry University. Nanjing 210037, China; 2.
College of Electronic and Information Engineering, Shaanxi University of Science & Technology,Xi'an 710021,

China)

Abstract: Time format code IRIG-B code is a kind of time code standard used in time Syn-
chronization of different systems, which is published by IRIG organization of the United
States. As a kind of the international and general time code, IRIG-B code has been widely
used in time information transmission. In this paper, time format code IRIG-B code’s format
and standard were introduced, also the design of time format code IRIG-B code producing de-
modulation circuit Applied to time setting terminals and its corresponding software program
flow are given.

Key words:IRIG-B code; time setting terminals; code & demodulation
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Non-fragile Guaranteed Cost Control for a Class of Uncertain Singular

Time-varying Delay Systems with Nonlinear Perturbation

SHANG A-man, WU Bao-wei, LIU Li-li

(College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: The non-fragile guaranteed cost control problem is studied in this paper for a class
of uncertain singular time-varying delay systems with nonlinear perturbation. Based on the
Lyapunov stability theory and LMI approach, sufficient conditions for the existence of the
non-fragile control law are given, and the design procedure is presented. The designed con-
trol law ensures the stability of the closed-loop systems, and a corresponding upper bound of
the closed-loop cost function value is obtained for all admissible uncertainties. Furthermore,
a numerical example is given to illustrate the feasibility of the proposed approach.

Kay words: nonlinear perturbation; non-fragile guaranteed cost control; singular time-var-

ying delay systems; LMI
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Vector Representations of Fidelity of Density Operators

ZHANG Kun-li, CAO Huai-xin, WANG Min

(College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: This note is devoted to discuss the relation between fidelity of density operator and
their Bloch vector on n-dimensional hilbert space H. Especially, it is given that vector repre-
sentation forms of fidelity of two density operators.

Key words: operator fidelity; density operator; Bloch vector
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Boundary Value Problem on the Nth-order Nonlinear Impulsive

Integro-differential Equations in Banach Spaces

LIU Zhuan-zhuan, LIU Mao-xing, HAN Wei
(College of Science, North University of China, Taiyuan 030051 ,China)

Abstact ; In this paper,by means of transforming the integro-differential equations into a inte-
gral equation,using the measure of noncompactness and Ménch fixed point theorem , the ex-
istence of a solution for a boundary value problem on the nth-order nonlinear impulsive inte-
gro-differential equations on unbounded domains in a Banach space is obtained.
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Measurement and Analysis of Risk Spillover Effects on
Based on CoVar Model

Commercial Bank in China

LI Yu-xian

(Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200035, China)

Abstract: This paper aims at measuring the size and direction of the risk spillover effects of
China's listed commercial banks. This paper uses quantile regression method, and the return
series of our listed banks, to measures the CoVar between those listed banks in China, and
then the risk spillover effects. This paper finds out that those listed banks with large-scale
assets and high profits have lower risk spillover effects and higher anti-risk ability, those
banks with flexible operation pattern and strong competitive advantages in regional markets
have relatively stronger ability to withstand the risk spillover effect compared to the national
commercial banks, banks with large-scale assets have larger spillover risk effects to the
banking sector. The above mentioned conclusions provide useful advices and references for
the financial risk management of the bank regulatory commission.

Key words: commercial bank;risk spillover effects; CoVar
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Inverse Spectrum Problem of a String Equation

ZHANG Ting-ting

(College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: This paper discusses the inverse spectrum problem of the string equation. By using
fourier theory, it proved that a group of spectrums not only can determine density function,
but also can determine boundary condition, when density function is piecewise constant posi-
tive function on piecewise interval rearranged sense. If the problem at the same time satisfies
the symmetry about interval, half group of spectrums can determine the density function and
boundary condition.

Key words: string equation; eigenvalue; inverse problem; fourier cosine transform
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Sr I B BSR4 09 HOCR R OB AT ADE K i . B A7 ARG 16 B0 25 SRR I TGI8 0t 2008 4F 4 2K <5 il g Il 22
A VHIEE 2 5 T A R AT 3 \MSCI AC Far East 358004 K 36 [ B 52T 3 19 H IR 25 % 2 PR,
A UE B Bl 54 O SRl E 7 VAR B,

2 RIE#EBIFAGE

2.1 hEAEE

B JLA BsF 8] 7 20 2 SRR A0 H 2 2 S B[] 3 91 22 [0 4TS AT BE A7 7E — Fh 4 RS e s 38 5 1) OC 2 L X st
S ) F 20 B UKL fR T S AR R 36 25 R R W T A AR I SR T 48 8. MISCT AC Far East #5$(LL & E H
e S5 b e ds H s R R R L T X L AT MR G DR B R A EG B4 ik ( Engle Ml Granger
,1987) Fil Johansen #5& (Johansen, 1988; Johansen &. Juselius, 1990). i1 T EG W5 ¥ B W45 3%,
1M Johansen £ %3 I T 2 5 P4 1 [A)8, BT LA AR SCR H Johansen £ 55

Johansen K563 F VAR #7 , VAR BRI AT LY oS A iR 228 E T K.

AX, =T+ DAX + T AX oy + oo+ T AX e + 70X+ 6, (2)

Hrr, nX, ) BIRZEMBIED, Granger & H4E - IR REOHE ~ Mk vk B AFELE Xy O
MR ENTRIRREE v i3 n =08 . IF H /X, BRER. Hd v RUME SRS (R I+ H g 441
EhEpE,EE o PRI E R EIREB IERER VEC A2 2%, Johansen i K & £ LA W VAR
FITE T A TF = S5 SR 5 SR B, DA A 56: HE DR Bk L 45 ) Bl 4 1)
2.2 VAR B

Sims(1980) #& 1 [a) & [ A1 AL, i) &t [ [ U4 70 e 2 P A 78 vl T 244 1 A4 X i A5 A8 1 i 47 T
W 5 AR S R AT A AL ) [ RHE VAR F - 1000 A 5 35 R 0 B B3 51 R Se LA S o3 A Bl AL AR 20 %) AR
WREMNEL M. VAR F ik RS h & — WA mAE R R G e A A8 B 1 5 18 R B0k
o AL AY DT [B] 3 T 485 0 A RS B ) 55 L B AEAE — D N XX L B B[R] P 80 ) i X, B — 00 ) 6 X
= (& sx a0z, Ik B VAR BRI AT LR R A .

X, = ZH,XH +U, (3)

M, U, FEEPLIRZ M & .U, ~ IND0.2) .QBENXNMWWHTE — W EMME, I, Bi% VAR £

T 2 BUERE. AE SEFRas F A i 0 A5 S S I R 8 R, DT 5 4 Ml Sz e T R 3k AR R A S S AR L H S —

J7 18 Wi e R A T A S RO A RS b TR N AR T S S R 22 R SR — R
IR, — AR PG ATC Fl SIC 15 8 i B fi /) 0 o DU B 52 455 780 1) B 4.
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2.3 AT VAR BERWE £ £ 2%
FF VAR BRI Z AR A S R R A B EFE R . EHETEIEN ST, AR E
T 3 2 18] B 5% 22 A0 ¢ R B BE R 18] 22 th i 28 fb. 5% 22 40 56 R 50T LA#E S A

0 =09, 2" 5

O, J& i KA Mg W B AL R 22 O] 5 RS2 T 3 JREH (0 B AL 1% 22 T ) [ H R 2L, 00 Fllo, 20 REEE T
a8 j R 1R B AR v 22
2.4 H#ZAXKE R (Granger Causality Test)

Granger(1980) 4t 17 AR G 28 1Y 7 S At 14 5 SCIR 7 7 56 B 47 4R LA K& AR I [ 26 J5 U BE Al 1
(. 22 T e N AL AE B 2D K R AR Ak - S W) o MR IR 43 A1 bR B A A 40 1) P 1 3 Q, 2 B n 1N IR 554
HE T AER.Y, B MIETAEMY, =1, . X, NEa+1 B XWEHE, Q, Y, NERY Z4b
i i A A .

F(X,, | Q) #F(X,., | @, —Y,)) (5)
Ja KN R A BAERATTREFR 2009, T RB MR H K, R — AT R 15 B4 T R Q.
F(Xpu | JD) A FX | (J,—Y. ) (6)

PR R s RGN B UE A ok RO 73 R A5 R A 2%, T2 PR UCR TSR K 3 36 TR 3 B 7 A1 2 (3
Ao ] ke K49 (L AT 2R A TP A R S0 I P AT 2R 5G4 T PR

EX,n [J)#EX,0 [ J, =Y, )
WA —F 7L RRAUE Y /Y B BE W/ X, -1 A R 2, B
o' (X [ J) <" (X | (J, =Y, ) (3

e —Fh O T B 2B AT IR W AR 22 A ISR AG 58 T 2k L e 0 b 3l Ak 2 5 O R R 3R T 3%
2, TR A X MY gy 05 2l i RS AR R Y M REBUE S N E.
2.5 FEHBE

07 2557 SR e AR B0 5 22 EAT A R R AR R Uy 22 W Re B SR AT RE ARG H T
AR B A XA TN Jy 25 40 8 R B RN R G L AR AR A 4 S T AR %R s AR TR L 2
TR TR0 1) 5 2 1T 3 fige SRy T e DR 2R P T A 45 R B T A 305k 4 PR R 8 U K e R/ i i &2 D
IR FH Bsf ¥ 45

VAR A58 v a] DORE AT 28— A P9 A A8 0% 000 249 0 25 0 it 3R B8 7P 4 A A e BE AL o o 1 TR L 15
B — A7 i el (0 R X R . S LR [ AR B TR 43 L B RN T AR TR R 4SS AR RO A R/,

05 2257 FRREAE 45 Hh R 56 B AR S (9 A8 B I B T B ol R A A e 0 L, B SR A RN
I 2 1) 78 A e PR A Sk 25 A 1) BTk R 0 — 25 DT A 4% A ek o P A ik 5 ) R ) 5 5

KB EHES OIS j N ie, NICHR it 25 8N BUAE IF X568 0 AR iy, 52 i B . SR 3
U5 22 R (e, ) TOIP BIA O L

E[(lp‘().gsﬂi’*q/l.gsﬂfl +‘I/2.1151172+"')2]:2(W(1,1]')20j_,‘ j:1329"'ak (9)
—0

XORAEHE ARSI S AR A A TE BR 25 3 A R 52 e O 22 0 LA B 45 2R AL iR
1BRE I 2 30T 1) 2 (4 B 7 22 FE RS Q R M. TR v, W75 22 s (OS2 LR T7 2519 & T B

b o
var(y,) =7 (0) = 23 { > (¥,;) %} (10)
i=1

ya BYT52E 0T LAOT it i b FPASHH OGO SE 0, DR S 10 5E AN SR XSy, BT 2247 22 R R BE Y SR
7 X T RVC(Relative Variance Contribution) (FHXf /5 22 SR %) iP5 7 DA w5 T op i 19 7 22 %F v,
(1 77 22 BY AR 6 BT R B R AR S LI 26 AR R XA 0 AR R e Y ROBE. SEPR BRI RE I B B s=oo )
W R A R s I
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s—1
Z (¥, )2%
RVC;.,(s) =— (’:f’,l
Z{ (quﬁ)zajj}
i=1 " g¢=0
WL RVC,., () KB, BERE S j DA EXH DR 0K A, RVC ., () /NiE, Af LLIK R 5 5 A4S

AR ¢ AN AR IR /N,

iy j=1:2,,k an

3 LEDHER

3.1 WEARE

HE X R I B 55 T 3 A 5 [ R S5 i 3 2R AT D 3 R 0 B, AR SO T LA [l 2R i 5 T 3 22 B2 5 AE 7
IR OC R WUR SE E AN AR R A WAATE M SR R A E M R IR AH LA R, PrEK
5 ) BAR S5 R 2 WIS AL

Fe #2008 4F 4 Rl VWi HITJS o A B 2008 4F <5 Rl 5 Wi 300 ] DG 08 2 R I RS2 117 37 2 B) 3k 02 R W ISR T 3
5 R B ST 37 Z (R B DR R OC R NS 1 L AR 0 IR S T 37 5 56 [ B 5 T 37 1) Bl 2R OC A% vl 4 il Vi Ol I 9 — 4>
N R DU AN S 2R 0 e S T 37 22 18] 1) P O AR p 46 il v Wl T 90 22 S 380 R = A L T 2008 4 4 BRI L TSI
AR RN Z ()34 2 AR WSR3 5 56 E IR SR T ) Z M i Dh 8 56 R AR SS 1, R IREE T 5 K W
JBC S TIT 37 1 B G 2R vy 4l A Wi S5 TR] 1749 10 A 020 SR — A AR T i 5 T 37 =2 TB] Y P G AR el 4 Tl Wi S )
1) = A2 A X BLITE S Rl AU R, o & R W RCER T Z M R R R T 5 R EIKEE T S Z
[ ER AR B O B 1 — MR B I 1L SR T 4 Rl VAR W 22 S PR OC R LSS 1L X R B R I A T 3 22 1]
DL K 3 [ BSR TT 39 22 Ta) — AR B van 32 < i v W 30 ) ) B I B, B vl WY B D — A Ak AR R R e 1
TE 14 Ji DR R R 0 45 22 B R L R 55 [ SR BT 28 5 A2 X4 BRI T () 20 M 4% 8 B AR 0 IBOURT S 7 4100 1) 46 il £ BIL
SE  WRIE 28 0F AL AR 23 [ 20 SR U i 5 BUK.
3.2 VARBERey#E 5

P T 7 R A 46 S s i A T AR I TR S T 37 DA B 5 [ I S T 4 1 R AR X O X RO 2 — [ L
1, TR A SRR HOE X8 8000 22 738 20, BRI S 1 5 . AC Far East 388000 ) 2 I S i 5 /9 H
W a5 2%, Fie BR 4 B0 O 22 17 V0T E) 5 2 5 R R IR SR T3 L AC Far East #8500 38 [ RS 3 09 B I 23
AT VAR B A SO FAEBR H] VAR B, AEATR rh A 56 1 R BE T00. X 4 il Vg Wl 22 1 4 il Ve Tt 10
[i] 5 45 Rl W 22 )5 1 H e 3, MR IR it BU 2% HE DU (STC) L Hi J5 B BICRR I 1.
3.3 AT VARBERWKZAXZHK

it Eviews 3 TH5 T 4 Al B 22 w0 ] DL K205 5 25 HE G R

Fx1 SRBWMAIZREEXRY

D_AC_
FAR_ D_CHN D_HK D_IDN D_JPN D_KOR D_MYS D_PHL D_SGP D_THA D_USA
EAST
D_AC_
FAR_ 1.00 0.62 0.62 0. 45 0.93 0.69 0. 36 0.31 0.58 0.32 0.13
EAST
D_CHN 0.62 1. 00 0. 84 0.52 0. 37 0.55 0. 38 0.25 0.63 0. 34 0. 14
D_HK 0.62 0. 84 1. 00 0. 49 0. 38 0.55 0. 38 0.26 0. 64 0. 34 0.17
D_IDN  0.45 0.52 0.49 1. 00 0.28 0.39 0. 46 0.28 0.56 0. 37 0.14
D JPN  0.93 0.37 0. 38 0.28 1. 00 0.48 0. 21 0.22 0. 38 0.19 0. 07
D_KOR 0.69 0.55 0.55 0.39 0.48 1. 00 0. 37 0.33 0.55 0.35 0.16
D_MYS 0.36 0. 38 0. 38 0. 46 0.21 0. 37 1. 00 0.34 0.50 0.32 0.12
D_PHL 0.31 0.25 0.26 0.28 0.22 0.33 0. 34 1. 00 0.28 0.16 0.16
D_SGP  0.58 0.63 0.64 0.56 0. 38 0.55 0.50 0.28 1. 00 0. 37 0. 20
D_THA 0.32 0.34 0.34 0.37 0.19 0.35 0.32 0.16 0.37 1. 00 0.10
D_USA 0.13 0.14 0.17 0.14 0.07 0.16 0.12 0.16 0. 20 0.10 1. 00

R . i Eviews i 1453
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R2 EREBWHABKREEXRY

D_AC_
FAR. D CHN D HK D IDN D JPN D KOR D MYS D PHL D SGP D THA D USA
EAST
D_AC_
FAR_ 1.00 0.73 0.72 0. 49 0. 90 0.74 0.52 0.41 0. 66 0.03 0. 26
EAST
D CHN 0.73 1.00 0. 89 0.57 0.41 0. 64 0.58 0.50 0.77 —0.01 0.42
D _HK 0.72 0. 89 1.00 0. 56 0.43 0. 60 0.52 0.48 0.75 0.01 0. 39
D_IDN 0.49 0.57 0.56 1.00 0. 25 0. 46 0.45 0. 45 0. 64 —0.02 0. 25
D JPN 0. 90 0.41 0.43 0. 25 1.00 0.48 0.27 0.23 0. 36 0.05 0.07
D KOR 0.74 0. 64 0. 60 0. 46 0.48 1.00 0.55 0.32 0.65 0. 00 0.33
D MYS 0.52 0.58 0.52 0.45 0.27 0.55 1.00 0.37 0.68 0.01 0. 30
D PHL 0.41 0. 50 0.48 0. 45 0.23 0.32 0.37 1.00 0.42 0.03 0.21
D _SGP 0. 66 0.77 0.75 0. 64 0. 36 0. 65 0.68 0.42 1.00 —0.02 0. 46
D THA 0.03 —0.01 0.01 —0.02 0.05 0. 00 0.01 0.03 —0.02 1.00 —0.07
D USA 0.26 0.42 0. 39 0. 25 0.07 0.33 0. 30 0.21 0. 46 —0.07 1.00
BRI VR . i Eviews fifi 1145 3.
%3 SMEWZEREAXRH
D_AC_
FAR. D CHN D HK D IDN D JPN D KOR D MYS D PHL D _SGP D THA D _USA
EAST
D_AC_
FAR_ 1.00 0.68 0. 65 0.43 0. 87 0.71 0.52 0.32 0.62 0.42 0.28
EAST
D CHN 0.68 1.00 0. 84 0.52 0. 30 0.61 0.56 0. 38 0.67 0. 49 0. 30
D HK 0. 65 0. 84 1.00 0. 45 0.32 0.57 0.49 0.32 0. 64 0. 45 0.27
D IDN 0.43 0.52 0.45 1.00 0.15 0.48 0.58 0. 46 0. 56 0.42 0.21
D_JPN 0. 87 0. 30 0.32 0.15 1.00 0.38 0.24 0.12 0. 30 0. 20 0.11
D KOR 0.71 0.61 0.57 0.48 0.38 1. 00 0.54 0. 37 0.58 0.38 0. 37
D MYS 0.52 0.56 0.49 0.58 0.24 0. 54 1.00 0.43 0. 64 0. 40 0.29
D PHL 0.32 0.38 0.32 0. 46 0.12 0.37 0.43 1.00 0. 34 0.31 0.13
D_SGP 0.62 0.67 0. 64 0.56 0. 30 0.58 0. 64 0. 34 1.00 0. 45 0. 47
D THA 0.42 0. 49 0. 45 0.42 0. 20 0. 38 0. 40 0. 31 0. 45 1.00 0.18
D USA 0.28 0. 30 0.27 0.21 0.11 0. 37 0.29 0.13 0. 47 0.18 1.00

VEORh K 1 Eviews {75 5.
N4 Rl R RIS AR 22 A R REIB UK E . B Rz WA RZ F. A ESKRET S
AC Far East 3§51 H 25 361058 2540 5 R BCE K T 15 9 1 2217 4 1028 R 10 5% 22 M 06 R 80, 35 U6 T 2%
W SR T 3 2 () B K R L 5 5 [ e SR T 4 2 (R A R TR KL A I W T L A Rl A ) S A i i 2
JG . HAH AC Far East 4850 H 135 % 9 7% 22 1 06 R BUEK L 57003 5 35 [ A4S H i as 3 00 9% 22 4 6 R 8
e K 3K 15 B 4 Rl W O VA R X — DG R A RV Wi I [R) 5 4 0 i 2 WA L, R 28055 Sy 39
A 25 T J T 5 2 1) A % 15 26 I S T 3 2 1) 2 2 1 5% 2 A 06 2R K088 K T 4 i Wi 22 U Lk 22 8K
(55 AHA 35 MO AR BT 37 2 18] L) e 5 36 [ B 2511 3 2 8] B U35 8 0 5% 25 A1 o R B /N T L 31X 148 I
S TR AR FE T AR 4 1 22 ) K 38 I SR T S — R R AR R R R S AR R FE T 2 R DA
e 55 36 [ BEEE T 37 2 1) B 25 28 14 5% 22 A 5 28 B0HE 4 i Wl U0 TR) A8 /N 1 R A0 R 1R A% 25 A O R BE L1
B R R B, REBAR T R ET 2 0 DL R 5 26 B R EE T 3% 2 8] H W25 R 8 5% 22 40 56 R0
K. HAGRWBE TSI R N E% M5 2 ERET SRR E N E%. SRy, 7R W
M2 B RS EEBET 2 B R 2 R K. RS K E TS5 AC Far East #8 %k
i 26 1 7% 22 M1 6 R BOK T 15 36 B IR S5 117 4 FI Ui 2 R 1 9% 2 AT 56 R K
3.4 BLZABRALR

XA WA SR . AC Far East £ 8020 L 96 ISR T 55 19 Bl £ R 4% I8 2008 4F 4 Bl i 22 A1 3]
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(] R 2 J5 AT A% 22 2N DR A 3. 4 2= R R A g 2 T 7 VAR BB EL A 22 b A7 A% 2= AR R R A 50 1

T4 2 45 ) [B] 7 3 2 AR, T b SCIE o B ARG 045 B 2R 45 IS 1T 3% L AC Far East #8804 K 35 H

JREE T 0 O R 202 AR, BT LAAT DA EAT S 2 AR R A g0, AR 1 SCEE T 19 VAR BB HEATA% 22 7
PRI SRS 56, AR 40 e U 2% HE W) (STC) L 4 il fE AL 22 1 3 1] 19 95 5 B 5 e 1.
F4 2008 FERMBWMZATNE=AERKLISE

Cause CHN JPN  KOR HK  SGP MYS PHL IDN  THA A;*Ptar A
as
CHN 0. 000 0.907 0. 000 0. 000 0.186 0. 000 0.068 0.120 0.013 0.024
JPN  0.018 0.001 0.001 0.001 0.992 0.291 0.244 0.502 0.000 0.312
KOR 0.093 0. 000 0. 381 0.006 0.160 0.001 0.235 0.060 0. 000 0.013
HK  0.222  0.000 0.195 0.004 0.003 0.000 0.243 0.937 0.000 0.065
SGP 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.027 0.566 0. 000 0.021
MYS  0.029 0.000 0.907 0.242  0.245 0.000 0.521  0.732  0.001  0.001
PHL 0.186 0.003 0.017 0.238 0.325 0.023 0.524 0.036 0.008 0.767
IDN  0.006 0.000 0.055 0.175 0.696 0.001  0.000 0.805  0.000 0,012
THA  0.014 0.000 0.028 0.097 0.325 0.178 0.000 0.131 0.000  0.157
AC_Far
0.186  0.000 0.019  0.007 0.000 0.499 0.013 0.219  0.525 0. 083
East
USA  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e BARARRAE 190 8 F K T 48 A A7 70 A% 22 78 TR 56 2 0 BRI
RS5 2008 FERMEBMBEHEZAERKEER
AC_Far
Cause CHN JPN KOR HK SGP MYS PHL IDN  THA et USA
CHN 0.000 0.258 0.955 0.042 0.009 0.000 0.071 0.799 0.000 0.728
JPN  0.001 0.011 0.026 0.015 0.183 0.214 0.185 0.872 0.000  0.075
KOR  0.070  0.000 0.078 0.582 0.352 0.002 0.132 0.873 0.001  0.057
HK  0.066 0.000 0.699 0.026  0.100 0.002 0.153 0.216 0.000 0.481
SGP 0.001  0.000  0.002  0.000 0.006  0.000  0.004 0.520 0.000 0.135
MYS  0.765 0.000 0.868 0.238 0.155 0.001 0.675 0.803 0.010  0.783
PHL  0.120 0.150 0.768 0.307 0.247  0.154 0.245 0.484  0.678  0.043
IDN  0.332  0.000 0.036 0.125 0.593  0.000  0.003 0.463  0.001  0.871
THA  0.677 0.452  0.307 0.265 0.210 0.534 0.960 0.911 0.346  0.119
AC_Far
et 0.011  0.000 0.083 0.155 0.013 0.912 0.362 0.731 0.811 0.377
USA 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 145 0. 000
AR FAE 196 8 3 MK R E 4 AN A7 A6 A% 22 A8 IR 56 2 0 BRI
R6 2008 FERMBMZEMNEZAERNES
AC_Far
Cause CHN  JPN  KOR HK SGP  MYS PHL IDN  THA et USA
CHN 0.013  0.001 0.731 0.947 0.033 0.000 0.619 0.783 0.010 0.003
JPN  0.297 0.578 0.521 0.718 0.636 0.385 0.663 0.494 0.000  0.635
KOR  0.697  0.019 0.591  0.343  0.256  0.000 0.627 0.830 0.199  0.541
HK  0.174 0.018  0.007 0.249  0.037  0.001  0.933 0.498 0.012 0.012
SGP 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.031 0.141 0. 000 0.236
MYS  0.965 0.002 0.038 0.783 0.017 0.002  0.746  0.844  0.018  0.479
PHL  0.454 0.129 0.464 0.631 0.505 0.050 0.946  0.092  0.428  0.909
IDN  0.405 0.005 0.024 0.857 0.317 0.043  0.000 0.257 0.014  0.275
THA  0.959 0.004 0.003 0.768 0.148 0.327 0.003 0.085 0.022  0.899
AC_Far
0.494  0.002  0.254 0.678 0.567 0.470 0.083 0.720  0.539 0. 200

East
USA 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

VE SRR AR A 106 53 PR T TR AR A 22 A DG R SR B
Mﬁﬁ%%%ﬂﬂﬂa@%%ﬁﬁﬂéﬁ,ﬂu&ﬂ 2008 4F Gz fil 1R G ) 555 1 A< 0 e ST 3 LI 5E &R I X
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B ) 56 R ARSI EINGR T, 2008 4 4 iR 22 A OBLIE) G 2R AREE AR R 2008 AT 4 il v 0 20 1A] B B [5) 5 0
RIAUE HINE b AR R T 3 R T S B L S 3 IS T 3 %o AR R S T 3 B S e T
RTTIZ o A R IR T 08 X AR R S T 3 1 5 L A YA BT N B 6 5 N AR SR T A R
M), 45l VA Wl 308 [0 L R 808 it o 2 i) 1) 50 3 0l 7 AL AR 2 5 B0 6 A AR I 5 T B S
w6 R I B S T 3 B R 4 R T W 22 R 4 AR R BE T A R L SR T 4 Rl W 1R S 2 )
FLRE 8% it T s e R B T RS 2 A 5 v LA A R R AR 4 A ST I s ), K T 4 il T i I
FLRE A% it 0 52 i R B0 T RS 3 A, B A BRI 225 L TR B SR 2 AL i H AR AR B SR T A R S e R K
F A JB S 11 3 0k v [ o At T e PR S T A 5 i A R R T 3 A R R . AT
WERARWRE TG EHH 2GRS TSZ m ChE B A 5 E LA OB 280 H B
SEA TR & 8 SR T 3 (GEAREE L ok P9 S | B BE JE VO I L 28 ) W) 32 3 &% 3k I 552 117 37 1 52 i

) X SE E 5 AC Far East $5 506 7R W45 B 525 11 3 10 5% W), B 4 Wl il ol =2 iy, 38 B I S5 vl 4 2
JIA AR IR T S A% 22 2R IR L I AC Far East $8 802 H A (A7 s -5 8 0 3 i 55 17 3 0 % 22 R R, 3
. B 4 Fal AR Wi =2 i 5% X T AR I R S T 3 114 5 v A R AR K 4 A Wl B0 T L S (D R S T B 0 ok 2% I DA SR
AR 7 1A% 22 NI L T AC Far East 8802 H A B3 00 4% 22 AN 5B 58 [ I S i 347
FRARWBET T, a0 H 5 T AC Far East 8800 TART SR ET SN ES = S0 5.
2 [ B ZE T 3 A AR W BEZE T 5 A 22 AR R IR L T AC Far East & H A BRE 22 A TR AL A8 4 il v ol 22
AT 5 2 5 . R B0 95 ] S 1T 3 6 2R S0 e S 110 3 1) 5 ) e T 4l T Wl O T A A 36 ) R S T 0 R
WS 0 S S AMERE R R R E RN 5 R BRI R A 2 7 4 Rl v ), G 3L
A5 B5F A L X 5 22 A 8 25 4 O R B AT A — B
3.5 FEHM

(s RRESINNE [ NI IR T 1 N T ANE - R AN | e S e R S R & R ) gl = N
FHEN VAR RS MR it FC 2% HE W] (SIC)  FRATTHUGH 5 91 1. 78 VAR BRI - 3647 75 22 40 #r , B (8] 7]
FES R 2008 AT 4 fl 6 Wi 22 T L 4 il U 1] 55 4 TR Wi 22 05 . O 25 43 i 18 B B AT O 10, 4%
fifk (1) FLAA 25 5 2 UL 53¢ B.

T 257 FR I 25 S e B L R 280K W e ds DA R 36 1 e el 36 B B Dk sl i 8 1) LU 491 e v T BT I e 5 5
VE R /INBL T TR 28 5 Hh A0 T 3 0 3l 0 e g ) B BB 2 v vl I IR 5 T 3 18 Bl % K 2 R T B e g L A7)
WA AR T2k BB B ik 2l i R ) 5 ), 1 B v R S T 0 T AR SR T b oA R e, R 4
Al 3 14 T T B S T A 045 e I LA A A 2 S O 48 4 TR 3 58 DR AR B S T 3 1 s ), 35 [
JBE S T S % AR 0 B S T S A EE R e, U R H A, E X H AR 15 e TR L R A R AR I RS
i 38 5 [ 1B S T 3 1) 2 M A /0N 5 DA 46 Tl s Wl 30 [) FF ey R I e 552 T 3 ) 2 (D e 5 T B ) s ) 4y 1 R
4 RV I A 1) ok B v X I 2 I DA A AR IV B T 3 1 R e 1 5 L R 18 3 DR R H AR D AR B AR R SR T
S 5% o 9 555, ok v B 48 T 22 A L i i B ] BT AR RCE T g S R T Yok AT B & 15
1 S22 BV 55 1 A FA L 3K 100 BH 4 R AR WA i TR IR SR T 3 IR DL R AR W SR T S 2 A 2 R R T g 2
(] A IR 2R o L v 28 [ — S B A1 A 4 fal e W 10 ) S 5 X 5 BT o v R AR R SR T I DL K R T
F14) 5% W) i f R

4 HFRIB
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Empirical Analysis of Impact of 2008 Global Financial
Tsunami on East Asia Stock Market Integration

YU Cheng
(Antai College of Economics and Management, Shanghai Jiaotong University, Shanghai 200052 ,China)

Abstract; This paper examines implication of 2008 global financial tsunami on the integration
of East Asia stock market by using co-integration test, VAR model, residual correlation,
granger causality test and variance decomposition. We pay special attention to the interaction
between US stock market and east Asia stock market before, during and after 2008 global fi-
nancial tsunami. The empirical analysis reveals that 2008 global financial tsunami strength-
ened the integration of east Asia stock market. However, this turned out to be transient
phenomenon. US stock market strongly influenced east Asia stock market before, during
and after 2008 global financial tsunami.

Key words: stock market integration; 2008 global financial tsunami; VAR model
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Estimation of China’s Demand and Supply Curve
of Corns and the Market Forecasting

YANG Xiao-yun
( Antai College of Economics and Management, Shanghai Jiaotong University, Shanghai 200052, China)

Abstract: By using the two-stage least square method, this essay estimates the demand and
supply curve of China's corn, and forecasts the corn’s equilibrium price and net import in the
next two years. The result shows that the influencing factors of corn’s supply are price of
corn, price of soybean, technical progress and plague ratio; and the influencing factors of
corn's demand are price of corn, price of wheat, GDP per capita, and total population. As is
predicted in the essay, the price and net import of China’s corn will be in a rising trend, and
China will become a net-import country of corn.

Key words: corn; supply; demand; forecast
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Combination Forecasting Model of Shanghai Index Based on SVD

LIU Chang-ming, ZHANG De-sheng, LI Jin-feng,REN Shi-yuan
(School of Science, Xi'an University of Technology, Xi'an 710054, China)

Abstract: Stock index time series with non-stationary, high noise character, making stock
index forecast, due to noise, the predictive accuracy of a single model is often not high. In
this paper, the BP neural network and ARMA-GARCH combination forecasting model based
on singular value decomposition (SVD) is built, the original sequence is decomposed into
tend and noise parts and studied respectively. Empirical research result shows that, com-
pared with the single model, this model has higher fitting and prediction accuracy.

Key words: singular value decomposition; BP neural network; ARMA-GARCH model
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SRR B i 4508 BEA GE— 8 I [ N AMIE TSR B SRR A F 5 X G S 5 05 1 3 i 22
St WE TS R RAARRE , T 2 H AT AR BR3P AT 5 W0 BT A% B 9F 5 A G R IR IRL. 1R B A T
FEH L WEFEROR R 2 G vh T Dy ™ FUBESR T 3 OOR B A% R 22 5k I CRB 543 48 KU1 O 2 1 A8 L (0
FESRSR R R Y R B CRLAE Tk T AN A L 5 B A L BE IR AT 6 AR ™ Wl AN A 55, 25 i i 22 18] Jag P O
ANHATR] T AT BBEE L OC TFR S S A A R 2R Z LR B AT AT SE R A A DU L 25 R A A S
BT A ) b ] 5 82 MU AN (5] 5 4908 31, B Xk 4 B AL 0 P8 G ] 52 W 3 86 R it A0 A% AT BE T AL AT e L BR
T RE AR S A B9 PR BEBE BT AN L X B AT T X T 4 Bk K o BURE ) 2 A OC E THBOR BA i R

1 XHERGEiR

KT A BRI B X 2 W 28 B B 5% 7 M Ak T T 1 B R R R A7 1 0G|l T I SR AR AR 1 2 L
H AT AN EIX T T 0 T 5% AR AR 6 A S, [ Ah 2R 3 B E 5T b B R 9 4 BR800 AR OG5 T 1Y /& Baks
and Kramer(1999) . b {i7% F &7 5 SCFI B 6% T Bt 45 35 4 3 00 I B4 S 42 B3R 2l P 48 A, 40 17 5 1Y
() S0 R DA 3 A 7 A5 R A KU B0 M 5 R 38 s LU 61 L 5 TR S I 2 B LB B 2 0 TR B A 2 356 [ i
HUER T H AR {4 5 T BB % ALY . Sousa and Zaghini (2006) {6 FH 18] 2862 I s B AF S fi i BRI
SIVEMIFEBR L I DAL 5T 4 BRI 30 PR X R DN M DX 28 5% 0 5 W At AT 0 AT 98 485 SR S s 4 B 3l M X IR 114 4
Hrok PRI 3% 7 B i 3 BA B R GE  , JF H A 4 BR L 2l 1 i 2l A R Ml DX M3 F8 s I 3l Y 2
#. Riiffer and Stracca (2006) BRI 5¥ 45 5 7R 42 BRI 2 1 D 2l % BRI 1l DX 5L A7 AR 58 09 368 HH %00, X H AR

xR H 99 .2011-12-06
EH R B 811986—), B VL0 48 JUTL T, 78335+ AF 55 A L BF 9 05 1)« 45 9 A B
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F8 i G AR AN S A 1) B[] I AT AR DR 45 L ) 5 ™ A e B SR H8 BO E T — DER A B A%
Fe L K B A BR R Bl X R R R 8. Giese and Tuxen (2007) 38 13 AfF 538 & B 42 BRI sl 1 ok 3h 5 e 22
Wb 2Z A A7 72 54055 B9 B R . Belke(2008) 48 AR H OECD [ 5K 19 i S 85046 Al FH VAR BRI 5% 42 2R It )
R A BR G 7 A% 2 (DA 56 3R L 45 2R R B A R ORI A BR O 3 M i B A7 7RSSR A 56 F . D' Agostino and
Surico (2009) % BEAE TN [ P 368 fiK 77 18T » 4= BRI 30 Pk 5 B He 1R P B0 R 5GBSR B INAS 2. Belke (2010) 28 A
R HT CVAR HERURF 5 42 BRI 3 4 0 4 BRUEL 5 SRORE ik oy 52 oo

I PAUF 5 2 EA rh 7 ] DA Sl 1 0 ] DA 2 5 A B 07 0 Ak ) 52 I S5 R S T3 TR B F 5. 4 41 (2008) R
PP T3k S 2N RAG IR A VAR AR R X 53 1T 30 3l P R o < A 46 22 ) B9 5 AR EAT 1 2R A 36 HG e B
9 i i B TR S PR AR AR O M2/ GDP L SCUESS R R W] 6% T 2 1R R 0 B e A% IO T2 R I E AP
KA WA RE HYSC AR SRS A B (2011 F 454 11 4t [0 I BB (SV AR BF 5 4 BR AL 30 5 X [ 4 48 35
SO L 45 2R b 7 A TR Sl T K A S e o S TR R T S L 5B Al Rl L B gl b [ 2
DRI AN SOREAR I 5 [ R L H A 052 Ok R 9 [ 9 0 0 A3 17 & 508l (8 GDP A7 A A9 7 5 40 el 42
PRV S PESE bR L OF R VAR BRI A 42 BRSP4 B0 Tl 8 A L B AR AR S

2 HERHEER

2.1 FHBEARREAE

TE R T SR A3 Hb L FRATTRE 4 BRI 3 1 X AS [R] 14 K 5% o (R A T4 A0 2% B R 1 o] A5 v AR 3R
PELR G5 B A A &k K HED1984Q1 —2011Q2 1 ZE R R WF 78 % 2. FefiTUie 45 H L
52 GDP(GDP) i ik 5 8 (CPD i 8148 T i B F & (IRS) L ) X AF M HE 25 B (Money) Ml R84, T
WFFETT S A% L 43 BB CRB Tl 4 J& 0 4% 48 50 (Metal) . CRB 4R 7= fi i ¥ #5 %% (Agric) A8 208 4 h k&
(Gold) & OECD #4t9 BRENT JF 3 4 4% (OiD . BT 5 B4 B8 M s 47 ¥ 97 5 95 o0, X F 17 SCAR it R
T AN [A] [ 58 0 M DX R BUFE AR A B AS T] 36 B 2R B M2 5 WK BA it IXR B M35 H AR % M2+ CDS; il & k%
FH M2+ 5 35 [ 5% ] M4, A 3088 295k B Bloomberg, OECD ‘B J5 W3k . IMF ‘B 7 Wit K& ECB W 3.

Sy TR A R Bl M K6 N B S GDP L CPLL B AR S5 48 5 . FoATTR H Giese and Tuxen (2007)
WY 7. 158 SR E S GDP RN R B R 25 A4 B R sl X ) GDP A 5% A 5 o 25040 % 4 LA 36
JC R B B s HOR L A A B R sl X () GDP i Fe i, DA R S S AL R A

RIS & AN A ¢ I 8] Y A AL E R

GDP, e,
“er T GDP,,, .

Hor GDP,, W5 i NEKSE ¢ BHE N B GDP {H, e, M5 i ANE RS ¢ BF ] A [ 62 ) 3E 0 130
R ,GDP,,,., N ¢ WA G5 () GDP 4% M8 & o4 5 1Y s .

SRIG R FZACEH R0K G5 1) LA Mk B & . GDP. CPT % %5 1] 1) 2 4% 51 5% BN A 4 33k , AT 44
BRI A R B P R AR K L ) GDP L CPT K S 33 1) 55 45 s il 78 it
2.2 VAR BH /43

A S0 SR B B 2 AR R Sy i R DR R (VAR 7E A W 45 A 2 802 8] R SR e RS o0 T L
TR BT A AR A A VAR B, IR K ik o0 BT 45 A AR H 22 T 1 bk e 05 80N

VAR B85 Bl Sims $2 1, AR BRURES R b — WA EE R R b A WA B 5
(B 1 PRER DT PR S ) [l AR TR 3 7 21y 22 50 B (8] 371 A48 2] R %) < 1) 1 RO AR, VAR AR RS
H IR Lk X6 22 4 5 28 55 48 A 28 A7 43 A A0 10000 ol P e 2 SR, fRTfk VAR S5 40°F .

LY, =CZ, +u,

Ho, Y, ARSI RS T .0 =1+ 2 p HIEE R Z, B B .C R
HEZBUEM u, BFZE &, EHILn 5.
E(u,) =0

E =5

ECuu,) =
O:Z’ i N
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M X AN X0 A R0 L i AAETE R AH DG 1. S 1 7 ok e 43 A v 5 380 A B8 — P A 732 5 199 Jok o 2000
T BN R G — 2 WL X B Cholesky 43 ( X =PP’) 5 w=DP ' Ji[4 (D WX MM ) L IF
M w723k VAR JF IR 2589 75 3040 £k,
KLY, =C"Z, +e,

p
Horh K(L) =%+ > AL’

T 0 0 R HE T T = M0 R W R R B3R 2% c, 2 LR BEAT ALY L Eee,) — 03 @
—¥PP'¥' =DP'PP'PV' D' =DD’.

3 LIESHER

3.1 HKFEFRELR

TS FRATTRT T 8 FH 9 A2 i s BCHE R AT R In A CJE 0T 3 R R BR A6 ) L 6 b BRS 9 H 2E AT SR 0 AR A
95 AR SCR A ADF K5 5 v MR 3E T FRih i ke 0 25 51 L 7T LLE A0 PR B9 25008 B0 - e, (2l o — By 22
A A B 0 2 S AR Y i TR A BT AR SR AT AT T VAR BRI GEAT 40 B, B AR G 56 9 &5 S SR BT A R
HBJE — B AL DRI A 1 R SEAE T2 5 320 BT A AR e B — 2 2% 4r Kb 3L Sim. (1990) B BF 9T 45 A R
B AR S A, A SR B A AR AR — O SR B A OLS kAl i VAR AR AR 5 2 8022 00 R KL |
FATSR T LIl F R AR i 7 VAR R,
T 1 AXEERAMZIE unit root test £ R

B4 ADF{f 1 o O pwwm e ADRM 1 o 0% v
R R MR WA MR R

InGDP —1.364 168 —3.492 523 —2.888 669 —2.581 313 = InGold 2.212 134 —3.491 345 —2.888 157 —2.581 041 N
dInGDP  —4.372 006 —3.492 523 —2.888 669 —2.581 313 jr3 dInGold  —10.165 02 —3.491 928 —2.888 411 —2.581 176 I
InCPI —3.100 212 —3.491 928 —2.888 411 —2.581 176 & InOil —0.163 732 —3.492 523 —2.888 669 —2.581 313 &
dInCPI —13.421 58 —3.491 928 —2.888 411 —2.581 176 P dlnOil —8.744 617 —3.492 523 —2.888 669 —2.581 313 =
IRS —1.725 791 —3.491 928 —2.888 411 —2.581 176 ® InMetal —0.571 474 —3.491 928 —2.888 411 —2.581 176 =
dIRS —6.470 826 —3.491 928 —2.888 411 —2.581 176 i dInMetal —7.892 318 —3.491 928 —2.888 411 —2.581 176 I
InMoney —1.158 198 —3.493 747 —2.889 2 —2.581 596 = InAgric —0.015 489 —3.491 345 —2.888 157 —2.581 041 =
dlnMoney —3.568 847 —3.493 747 —2.889 2 —2.581 596 2= dlnAgric  —9.505 568 —3.491 928 —2.888 411 —2.581 176 =

3.2 HIAABA BEHEEER G T
BT A3 HT AN R S T A0 e s s B s B, 1S R AL B R L4 AR 1 T GDP L CPILL A I T
YR (IRS) \J~ AR ML A & (Money) 45 37 — ANk A AR Y, [i] B 6 A S 70 v 8 40 35 T 35 4 0 45 W Bl

il

®2 ARBESZTAMRE AR SCHR X B3 T R AR 2 A 4 AT A e R A I {E
Root Modulus  HLRHTUATR A P A2 AR 4 ) 4k

0.993 483+0.030 785: 0.993 960 x, = (GDP,CPI, Gold,Money,IRS)
0.988 651 0.988 651 ] Eviews HS7HEA R VAR BERL, S 1 RIERK v S o8
0.897 1760. 168 764i 0- 912912 Mo M i A7 &5 o SR XA T I 0 VAR A58 80 30 47 80 M A
0-897 1T8T0.168 7641 0912912y W Ry AR MR TT LA Hh L B0 AT AR AL L I O 7 L A
oL TIR IO Sty VAR B G R RE FE  FFARLAR SEA i f o 1
0.228 417 0.228 417 PR AR AL L TR A9
0.129 475—0. 041 274 0. 135 894 VAR A5 R Fy i 0 1 5 s A O B - A SR 1 s S 40
0.129 47540, 041 274i 0.135 o4 BOHC, IR RS 25 7= A 2 B B K (Over-parameterization) i

PG L 3 WA T 45 3 T0 8% % 5 2 0 B U O 0 e, T S & TR
i FE 175 A6 2 5 (Parsimonious Parameterization) 1 ™ A= fif 15 A% [A] B3, 3 5 A I75 2 8B 2 % AR AU (1) 20 #1283t
R ] T 17 5 M B 45 S A e . AR R T R R A5 SR IRATIEE 2 BYAE i e R Cx B 2 e IO
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R3 ARFHEZTMARE

Lag LogL LR FPE AIC SC HQ
0 289.954 1 NA 2.58e—09 —5.587 335 —5.458 660 —5.535 231
1 1 250. 765 1 808. 585 2.77e—17 —23.936 56  —23.164 51 %  —23.623 93
2 1 295. 888 80. 514 00 * 1.87e—17»  —24.331 13  —22.91571 —23.757 98 %
3 1 314.105 30.719 34 2.16e—17 —24.198 14 —22.139 34 —23.364 46
4 1 .339. 144 39.768 18 2.19e—17 —24.198 91 —21.496 73 —23.104 71
5 1 355. 460 24.312 78 2.67e—17 —24.028 62 —20.683 06 —22.673 89
6 1 378.878 32.601 87 2.88e—17 —23.997 60 —20.008 67 —22.382 35
7 1403.552 31.931 04 3.07e—17 —23.991 21 —19.358 91 —22.115 43
8 1439.561 43.069 81 2.69e—17 —24.207 08 —18.931 40 —22.070 77

3.3 AR BRI 5T R L

38 3 [ A, T DUE IR AR RDE RS E MY, O T — 2D 5 AR R Y A B FRATTAE
BT s A0 A% X 20y 1 o 1 B B 22 T S X AR AR Y AT — R K wp oA L ZE SR AN

M BT T8 R AT LR T 51 A T Gold 78 5 7 BE AR AU v, LA A JF 3% A B Sousa and
Zaghini(2006) & A i fJ“Price Puzzle” [n] 8 (Rl IRS &5 CPI [17). %7 3 Bl “Price Puzzle”§Y &£
B AR A SC VAR BRI R Gold 72 & 68 % [z i i i 7 303 45 il 28 . LK, 38 o B AR RBE AY 1Y) J3 #y m)
PLE 3 g M vb o 6 GDP BLAT 1E T 800 7 55 6 1> 2% 5 1 T 48007 UL IO, i 5 28802 T Ui F R, L IOk
F AL AT GDP I A S, B, A a5 R AT DU B s bl g CPT BAT, B4R BAT
RS AR B KON S i g P e ek B i 1 R o R R R (E R I R0 7 3 U T 3 R 3R
{14 o S50 45 R A 5 3 Bl Ve b A
3.4 ANREMAE T AL BN A R A 8 AR HUBR A 5 AT R L

KT 53 AT B X AS TR R AR 005 0 FRATT R B N AT R AR A Py A R ] i A3 R

x, = (GDP,CPI,Gold, Oil,Money,IRS)
x,, = (GDP,CPI,Gold,Metal,Money,IRS)
x5 = (GDP,CPI,Gold, Agric,Money,IRS)

SRIGRT =AY JRAL R G 7. VAR BEBIHEAT K o 8, Lo SR an F .

PN 2 TSR T S O N T 1 < D i) K R s A= W S S NG 1 O v 1 90 ) R SR L il P .
S IR 1~ 2 AR 2N RIVAT 3K fe AR, B T H 0 3l v b s BB A% 7 A= 10 0 3a ik DR Sk 0 3 ik e B 2L
(A5 E it b ——— B 4 N 1858 8 4% [ e AT AT A A 1 $ 0 A iR IEC R S BT X 4. D Al T A BRI
B A A R AR 25 S A RN B N, — EURR SRV G, A B B A A% AR R I L KRIOR B L TE A
TR AR R FLAR 2 )5, 20 F RSN A R B, 42 BRI [ P 19 5% 10 436 07 6 76 RS 19 i, #F 4 Bk 47 M ik
FRIRTELAHEOIG BT 084 5050 R I T @ vk, FLMM S b SR AL T 1 sk 34

Jer 3t A9 A XoF S 20 P v o S i %) e S 800 5 B AL L 32 D B B B I ARPIL R M 28 Wy e
WA Y B TR 3R L A R 0T T A R, 0 SR TR IAE 1) AR T A, A I I A B AIL R SR R B i
T 2R A2 IR TE OPEC B 28 v, HUAE 25 50 AR DSBS e Syl A A < 1 B i TR R | . {3
AR F AR A SCHY FEA AL 73 BT 2538, 3K 3 P 5 4 3R 2 T 15 4 =22 18] I B A IR AR G & L T 5t A
SRy HE 7 S R e YRRV T A AN A AR A7 SR 28 R SR R I L T DA B ML T R 2 e 55 S L O
B T T T A9 4 S5 e 2550 A A SR % VT VR 55

Tk 45 J& M A% KT it 3l 1 v S0 S i) A A R 4 N A il 2 2 4 — 2, HORE e K/ 5 6 GDP Y 52 Wi A
L. R A T30 AR S 4N 56 [ S AT fE 1k Ta A S5 N8 BF I BOR , — 5 TN OR 1 T 3 % Tl 4 e 1
Ben LME 4 J& 152 (WU 5K - 53— J7 180 T 37 0000 76 R0 0308 5 () S ik T 28 0% ks & BT 4 e OF Al 3 T
M 4 T oK T s AH R T A Bk Tl 4 S Y JEORE R IR RN 58 43 A B R 4 B A A W R L IR SR Bl R T
AR LU R 38 7, T LA Gt 2 B A el B v — 26 AT 0bb 3t 0 P o X M 4 S 0 A D R AT B 5y 920
—JRAE 6~T7 D ZRE AT IR BN e KN B B 22 B T4 BR 28 U B A% 0 17 I 200 2 7 K I X 4 sk 8 T 4
VAT BT, WL T 4 Ja 9 1 1 52 i A0, o SR 3% T U 55
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Study the Relationship between Global Liquidity
and Commodity Price Based on VAR Model

CHENG Jian

(Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai

Sowing the seeds of the subprime crisis-does global liquidity matter for housing and other asset

200030, China)

Abstract: The paper study the relationship between global liquidity and the price change of
gold, oil, metals, agricultural prices with pulse analysis based on VAR model. The empiri-
cal results shown that impacts of global liquidity pulse varying among different commodities.
The short term impacts of global liquidity to gold and oil prices are significant. The long
term impact to gold price is persistent, while the long term impact to oil and metals prices

are decreasing. To agricultural products, both short term and long term impacts are slow

and moderate.
Key words: global liquidity; commodity price; VAR model
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(BEVE BRI K2 Wit 5 EAR 2B, BEvh 1i% 710021)

B B R ARk E AR A BT e IR T B R A S bl ﬂi&zﬁg,wm%,
SHERITEE MF ARXNARAAETF R A ES L RERE KERZHRELE ST G EEA
BoqpE 2 A6 @A

KW WHE; RHFELASSE; BFT; AAARE

REES &S F590.8 XEEARIZAD: A

0 3

Bkl AR B T & A2 AR AT i AR AR . iz A AT TR T R S AR
JRE 53 ik 20 G v A e — PR 5K S 2 5 R 38 5% 3 ) LE R R AT L 3k T R B S A T 9 R I 9 9 S
HH 0 i 7 A AN ) s S TR A AR R P A D e S T 2 B R PR R O 0 A A BT B S L By
[ o P A R 3 7 TR ) T B 7 SR 0 i 9 MAC A T R B T B — . HL AT X 5 A A
7T [ 7 ol SO B HE B O PO BARR  R  J S R all  38 TR ZEA LE L A AR A 22 L — T T A R T
LU R IK A BRAT 5 5 93— T7 T 5 R U7 40 & it B TR K 1 BEAS R 51 AN T LBk Z R 3 42 2 T R Y Y
BRI AR A O, AR S 3 R SO Ui T R — P A R A 9 A A AR T R Y T N R U 20 2 Y T
S LA T i 2 [ Y ) AL

VG2 HA &R T3 S S T 25 44 1 ol AR R 20 2 i T L AT A 0 SCfe R AR R (E
MR8 BRI 20 & ah R B N A M 28 80 LU HE B 2, TN TG 3R A JE 10 42 73 i R i) e 26 6 b 7
R I HA WG] IR 22 AN 22 L. 3 55 1 22 i e ol 14 DR A R e 7 i R 22 R A AR P R R A
TE L. PRI DT R i I A WA RE T L T AL T R Y 2 B T R TR AEZ I M DT SO AR PR TR B BRI R ST K
b 5T A AR € A i T8 20 3 R AL T

il

1 AZRRELETHEZEBERREEFEERRS

UEAF R Bl VY 22 TR Tl 08 0 J V4 5 IR R T 20 2 i A R R B IR T — 8 R TR T 42
st 2B 7 B AL EL2 R 75 P 4R B A RR SR 1 B0 & R e 2 7 i A o R 3 SO B Y 3 K
AT 22 78 i T R 8 B PG 22 iR i b A B v ) — AN AR T e VIR 8 B A D T A A A
22 [, S0 Y VY 2Rl B R R R R

1.1 REZERRE

e VAR MO A R R T 20 2 A A D — R SR BT A T LAY A AL K A SRR T 22 S A
IR A AR A T2 I 2 A 206 2R 008 55 T TS I 32 % B 5 0 O IR (B VY R i L A

/

* USRS H . 2011-12-19
FAWH PR K2 ASCHE SRR R A H (ZX10—41D)
P35 fR1 A X AU (1981 — ), 2, [ 78 4% Rl B vl L (O A0 - L AR 52 0 1) R T
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g b, B B3, BOEFRAS i e 20 & b B AR VE HI I AN K 22, IR 0 AT ORLR L RS vk e A0, B A6l A A% 1K B
WIS T HE & AW SE AR, A 55, UK FE 47 UBCGSL B B U & WA 0% A 48 4 a8, P40 T T 0 Rk ke
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Environmentally Outdoor Advertising Design Exploration

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

Abstract; Through the study on environmentally outdoor advertising, pointed out the mean-
ing of environmentally outdoor advertising,discussed four features:sustainable development,
variety,surreal,cultural times. Take the “Skshu Paint” as an example, interpreted deeply the
above features of sustainable development, various changes,super reality, and cultural times
of visual performance,provided new theoretical basis for the promotion and further applica-
tions of environmentally outdoor advertising.

Key words: outdoor advertising; environmental protection; Skshu Paint
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Analysis of Profound Innovation and Systematic

Development Tactics of Tourist Souvenirs in Xi'an

ZHAO Min-ting
(College of Design and Arts,Shaanxi University of Science & Technology.Xi'an 710021, China)

Abstract: This paper aims to present the current situation of tourist souvenirs market in Xi’
an, analyze the way of innovation and development for tourist souvenirs in Xi'an, and state
the reasonable, scientific and effective system-developing in accordance with the reality. It
also expounds on integrating the development strategies and how to improve the development
trend of tourist souvenirs market in Xi'an so as to present the new conditions.

N . . .
Key words: Xi an; souvenirs; innovation; system development
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(DT IE :expect one's children to become successful; hope one's children will have a bright fu-

ture

(2) I KX %% : like Chinese dragons flying and phoenixes dancing — lively and vigorous flourishes in

calligraphy

(3) 4R 3} ca fierce struggle between two evenly-matched opponents

(DO W KR HE ; prosperity brought by Chinese dragon and the phoenix-in extremely good fortune

(5) K : hidden dragons and crouching tigers-talented men still remained in concealment

(6) % /K T Jp incessant stream of horses and carriages; heavy traffic

(7)) B ZF #1: snatch food from the dragon’s mouth-speed up the summer harvesting before the

storm breaks

(8) 4= J¢ i f§ . doughty as a Chinese dragon and lively as a tiger; full of vim and vigor

(93K 2K : origin and development; cause and effect

(10) H J¢ s5 I : bring the painted dragon to life by putting in the pupils of its eyes-add the touch that

brings a work of art to life-add the finishing touch

(1D JEH JLF s each one has it's own characteristics among the nine sons of the same father

(12) % 2Bk . dragons rising and tigers leaping-a scene of bustling activity

(13) W #L 2 3E : like a coiling dragon and crouching tiger-a forbidding strategic poi

(1) B FE5¢ . dragon’s pool and tiger's den-a dangerous spot

(15)FE I TCH :a host of dragons without a head-a group without a leader

3 RIEPHEXETHRIE

T R P8 5 SCfE 25 5% . dragon T 5| 14 B AR 5 g 78 b SCHp r 51k a9 B AR R 52 e R TR 1. FE T O RS
1, dragon J&f# AN R R 5 R & F P . dragon 2 IR B AL &, ANTHE S B 27 VB X i 3 5 48 B (Sa-
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tan) FR A K IE” (the great dragon). TEJE T 847 Jo 1Y 1) 1 FEAR L4 AN B BN B35 dragon 9 i
B L. FEITIE 2008 AEAE A BLIE 23 I RE W I, 2 T DA R IR A v A R FE R RO LG
P Dragon 2xffi P4 77 A5 A v [ 3 56 AR ) e, & dragon 3R INHR ST S, “ dragon” 5| HI R X 5%
AT D BN R A DR e A T R T i A S R — A Lo A fi dragon, BUE R i
X, A AR, TA DLT $ 8 fi)5

(1) the old dragon #{ H | JiE R

(2)chase the dragon R A IR JHTE S

(3)dragonish LI /Y L XU B HY ™ 5 1Y

(4)Sow dragon's teeth & Al a8 2K Y b1 L g AR B 4 <] AU AR B

(5)Mary said that her father was an old dragon. ¥ ui i il 4 3% ] B &1~ & .

(6)She's a bit a dragon around place. i 7E X B &R KRB 1Y .

(7)The woman in charge of the accounts department is an absolute dragon! 2B & B K &4~

TR AR
4 KT “RHZIFEFEN

ZRVY 7 A AN RN SC L g 52 T S A 2 (B, PRLIT A 6 AN () i 35 sRAN ) BRI i AT 2 0 K TRl )
P R A7 AR o SRR AZ i R R v ) SCAR R A BB 2L B S o R T ) PR & Loong s B G R RTA
Z R B A long”. B0, A R RN RIIESCZ FIE“Lee Siu Loong”, Hr Nk & B 2=
IR0 2 R L Lee Hsien Loong”. W8K . i /& 52 8 & s A Frffi FH 09I — & B 5 PF & 52 .

BN, B E AFLETE 7 AT AT H # N Dragon 5% Descendants of the Dragon(JE /& A, 8 57 A&
0 N S B CE IR TR, S BE S e B i Dragon. Loong MW~ O” 84 6 19 9 HHR
i , Loong fff NBKAHZ] long (£, T LAE A — G IE SCF AR » RN (0 5 G RE 38 . X0 T 87 (1 Bl %% 7
21,2004 45, GIEFEE S RAEAEN e IERWT 2 RATHY 53 4E7 —SCrp 2 i 482" B R A Loong ™.
2008 4F , A 5 K0T [ S5 A5 1 2 B 2 S, 76 U 0 R IR 58 A= B Al T 8 “ N e 7 5 Dragon &
PG SCAAE U A R A L R R e 1R Loong ™. st A 2 L 33k 48 1 H 1T A WA HEAUE FIL R AR T T
ez,

FLAE 1985 4, rp 36 W (8] % 58 5 35 78 g 45 vh ST (T PR AS 910 31 B4 B O FE 8 X BT AR H P E
AWM ARZEN. FAEREBE LB 367 00 L. " EAMN M a5 H, L —2&“J dragon”;
HZMPE“ I8 loong(dragon) ™. 248K A AR 22 A B % e ™ 8 035, X 3 20 AN W Bl o0 [ ) H 25
5 DA BAB AT SCAR R — 28 T L PO N A8 E A W — B S8 e 1IE i BL# Dragon FTER (1)
“Te” FEK B Dragon J& AN . B L, AN NAH , RG2S i Chinese Dragon LA X F gt Al A T . A&
Z B E R KRR R IR 37 4 L 4 H AT fE.

5 ZFRIE

JAE FE AR T IX A IS L 17 ELAE v 75 05 SO v SUAFAE 36 e HOR Y 22 57 (B AR ATy 0 F opr, O
KREL TSR, "ML LR E RS e 48 RSO B S R i rp 1 e RAR B RIS L 2 W Bt
i 2E T RE R AL X — A R TINR UL Je B9TE G — Bl AT 5 — bl AR B A1 SR e Sk R e
R AR T AE TR AR R M b AL R Ak AR S, i Bl I R A T AR A B T HE s L DR TR AR N T Y
[ B2 A 4 T PN AL L © 24 H ol 1.

2 % X B

(1] BEER. X [EB/OL]. http://baike. baidu. com/view/113827. html? wtp=1tt,2012-03-07.
[2] 4 HE. B30tk sc bR g i (M. J65T . o 41 B0 38 H 4L . 2006 . 82.
(F#% 159 )
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Present Situation of Sport Intangible Cultural Heritage
Protection in Shaanxi Province and Countermeasures
—Red Fist: a Case Study

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

Abstract; With the development of era, cultural change, survival of the non-material cultural
heritage of national traditional sports in China faces enormous challenges. Intangible cultural
heritage in Shaanxi Province occupies an important position in the Chinese cultural treasures.
Using interviews, literature,the field investigation, had a research on the protection and in-
heritance of intangible cultural hertitage. Elaborated in Shaanxi Province sports intangible
cultural heritage (red fist) value features;pointed out that the generation of non-material cul-
tural heritage protection of traditional national sports policy in Shaanxi Province.

Key words: National traditional sports; non-material cultural heritage; protection and inher-

itance strategies
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[3] SERHE. 9 o IEMWT R FRATI SRR T PE SCHR (B LT PE 1R 2 £ 4 8 D L 2004, (4) 1189,
(4] ARS8 E A4 FBIM]. A nt . o E R E B4 P A, 1985-1991: 367,

On the Differences of “Dragon” between Chinese and Western
Culture and My Views on it's Chinese-English Translation

LI Shu-ling
(College of Foreign Languages and Communications, Shaanxi University of Science & Technolog, Xi'an
710021, China)

Abstract: China and Western countries are quite different in humanities, historical back-
grounds and social values. Chinese “Dragon Culture” covers a long history of eight thousand
years, which is not only the symbol of Chinese culture but also the symbol of the Chinese na-
tion. This paper discusses four aspects: different implications in the two cultures, idioms
concerning dragon in Chinese and their English translation, expressions concerning dragon in
English, English translation concerning dragon, so as to offer reference for both intercultur-
al communication and intercultural translation.

Key words: dragon; Chinese and Western Culture; difference; conception of translation



3085 F2H
2012 4F 4 H

Fﬁ‘@f&&k%%*& Vol. 30 No. 2

Journal of Shaanxi University of Science & Technology Apr. 2012

. RHEE -

HEAARBRSHEETUEAS HE
BTHEMANASH L BBEERB AL

RN GV ST 28 v U B0 B0 R R JE LR 49 2 (2010~ 2020 4F) ), K3 St B 0% Bk s A
NS4 S S i PR AR5 A0 i 4% I VG R I 2 DR A T 08 T 1 2 A B AN A B F A TN SR AR A
E BG4 ML R T 5 ST 65 R 3 DI VG R 52 TR o w8 7K P AT R (8 B9 B I B R~ e 3L
FRA A BORE B PG RHE 2 G P v A8 BB R 24T R 7, 2012 4F 4 1 17 H L UBRPE R AR BUN 5 E
BT HR A 2 o e e T A AT 20w b e P R 2 2 A A A D P B R 2 SO I e 2R AT

BRVE 4 B KORF 2 8RR S MR R 2 BF T W BUT VBT T BRI 2 AR T RO
T Tk 545 BT S st [ & b B Tk B G e KA IE & Rl 2 KA 5 A, b e T A M2
AR GE & BICRR A R T P it TR PR A WS 2 B A — 30, h R AR Tl TR B B 22 B
SEZE oA 0, of AR T IR 2 BB A L SE I AR R EATARAE AN PR P BHEOR A 5 Z A0 P i ALK
e— T2 T I AR 1000 2N B fedt b R Z0a et LBk v ikt ) UL 5 2 2 Kb 4 B )
BRI R T A 2 8 2 A B P A BUR B BE 51 PR AR AR 2 8

BV 4 N R BUR 5 AR TR 2 b R T AR W20 W) 26 29 St B U BB IR B T 22 45 T X
Ik P8 A T oM ey R A LA T T R ) AR S RV R R AR L O AL e R AR A R
— B EUIRA B AE AT E AN A BT BT A 2 IR 55 FORHE QR K A4 Th A e i T

Fe T 7 1 7R 5 SR AR B A6 3R R Dy [ SR AT 8 e B L O 8 A A TR e R
D PN

B PU R R TR ] 0 e R THRMAA RS, HAr, C2 R THARST
Py F HEACEE S e A L A R T AR R VR AL AR A SR T AR YR R R L
LR RN B 45 2 o A ey B R TB 2 W L oy BSOS 1B = B S N S S R i
VA LG B Sl 2 A 2R R AL — G B 2 A AR 1D A et SR — G R 14 A
TERE 65 D GARRNE 49 A W R T e IR S0 BT R VB AE L AR SR 8 RERH

 }

EEAAREBE JPFEHEIUESS SFEESEISELA

HERARFIXFEFZTAHNK

2012548 sEE®E
Tl Bt B e




