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Study on the blenching and preventing yellow
process of luffa sponge

GONG Tai-sheng, LI Ling, WAN Peng-bo

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

Abstract: To solve luffa daily goods bleaching processing high cost and easy yellowing prob-
lems, the bleaching and anti yellow process of luffa fiber was studied in the work. By using
the orthogonal method, via whiteness value after treatment and whiteness changing rate af-
ter yellow processing to characterize treatment effects, the process conditions after optimiza-
tion were: 1% (w/w) H, 0, was used to treat at 80 ‘C for 1 h, EDTA immersion time was
5 minutes. In this craft conditions luffa sponge had high whiteness value, not easy yellowed,
and short process time. It can effectively improve luffa daily necessities performance, and
save production cost of enterprise.
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B Btk A=vhetsa, PR LAaiER T R AFRMAT R RMEZH L
BEAT A A HE B O 3G m E R 3B ,CTADB #947 & R % &, DMDAAC k% ,SDS # ¥ B4 A
. 80 ‘C 3 CTAB-MMT % M-8B,X-BR #= K-R 3 & M 4 4 69 R A A, & B it 42 4 R
#ad A2, pH #F K A &0 J b 09 B % oA 45,60 min Tk & KA. pH=238 B »F X A 3% 1 3 4
45 0T R) R M BP TR B AR K 9B B pH =4 3 M & &0 LA 69 B B 60 min Tk &% KA W Z.
DMDAAC-MMT #= SDS-MMT st % #+69 K B 54 4 pH =4~5,50 CR B 50 min, @ 1% &
00 A A F DMDAAC-MMT st K A & b ooy R B, X AP % pH 89 % v 40,
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Organic montmorillonite adsorption of performance for reactive dyes

LI Hui', GONG Tai-sheng', HAN Wen-zhong®, FENG Qing-yun', GONG Guo-Ii*

(1. College of Resource and Environment, Key Laboratory of Auxiliary Chemistry & Technology for Light
Chemical Industry, Ministry of Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. HangZhou XinSheng Printing &. Dyeing Co. ,Ltd, Xiaoshan 311221, China; 3. College of Life Science
and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Natural MMT was intercalated by CTAB, DMDAAC and SDS. The influence of
CTAB on enlarging layer was the best, subsequently was DMDAAC and SDS was least. Ad-
sorptions process of CTAB-MMT for M-8B, X-BR and K-R reactive dyes were endothermic
process and 80 °C of adsorption temperature was favorable. The influence of pH value on ad-
sorption for K-type reactive dyes was much less than that of for other two kinds of reactive
dyes, and the maximum adsorption capacity was reached when adsorbing 60 min. The large
of adsorption capacity of CTAB-MMT for x- type reactive dyes could be reached at 8 of pH
value and short time adsorption. For M-type reactive dyes, the optimum adsorption condi-
tions were 80 “Cof adsorption temperature, 4 of pH value and adsorption 60 min. Low ad-
sorption temperature and short adsorption time were benefit for adsorption of DMDAAC-
MMT for reactive dyes, and it was less influenced by pH value. Adsorption at pH =4~5,
50 C for 50 min was best adsorption condition of DMDAAC-MMT and SDS-MMT for reac-
tive dyes.

Key words: organic montmorillonite; reactive dyes; adsorption property; adsorption capacity
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Abstract: In this paper, the present situation, characteristic and the way of biomass power
generation are introduced. The technology is emphatically expounded that biomass straw and
coal power generation is directly mixed burn. The boiler thermal efficiency of co-firing of

straw and coal is calculated and analysed in the energy conversion processes. The way is dis-
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cussed how to improve the thermal efficiency of co-firing of straw and coal.
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The research of ink’s computer color matching
system based on BP neural network

ZHAO Chen-fei, HAN Qing, WU Dan-hui
(College of Light Industry and Energy,Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Computer color matching can improve the ink’s color matching speed and accura-
cy. which plays an important role. In this paper the two kinds of computer color matching
system based on two color spaces and BP neural network are disscussed. The experimental
results show that the color matching system based on the spectral color space is of higher ac-
curacy which can be applied to the current various printing way. The color matching system

based on BP neural network has strong applicability, can improve the printing's digital work-

flow.

Key words:ink; color matching by computer; BP neural network; spectral
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Research progress of novel surfactants in oil field

WANG Xue-chuan, LI Xin-miao, QIANG Tao-tao
(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,Shaanxi
University of Science & Technology, Xi'an 710021, China)

Abstract: Compared with conventional surfactants,dendritic surfactants and Gemini surfac-
tants are composed of more than two hydrophilic Chydrophobic) groups, which make them
possess higher surface activity than conventional surfactants. This review summarized re-
searcher status of dendritic surfactants and Gemini surfactants,introduced the applications in

oil field, which exhibited attractive prospect in demulsification of crude oil emulsion, steriliza-

Vol. 30 No. 6
Dec. 2012

tion, prevent inflation in oil field and enhanced oil recovery(EOR).

Key words: dendritic surfactants; Gemini surfactants; application in oil field
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BRI 38 BAR 47 0 il FLACR ik v] DU 2 il g K 1Y
Ab B, Ab 3R KT BT AR
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J5 1 PR4E 30 s, 7E 52 “CoK ¥ N B fR — B i )il
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RIAIR & 23 2 G A 2 3ROk GEfD
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B 5 DMES-n Gemini & @ & F) 69 £ #)

XU PR A5 DL 75 e Bk SRR 1, 4-—
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AT TR 0 I R AL N M AURE (JeffamineD230)2 ¢ 1
JRE B BBUASE J 2R Tk 1 5 A Ak TR A U 6. 3 r
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RRIR 2 F (A5 A0 A T 26 18T 36 4 57 R Gemini 2% 18
TP R0 3 B A B K A TR R IO A S A
2 T P ) A 2L R RE A T R R A 2R Tk R
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REA#H/PP ML BEAHNNE BT EMS

BIEFE, AR, R, 54

(1. BEPTRHE K2 HL TR 22, BEPT PU2¢ 7100215 2. PHZE R MUAN R, BEVE PE4¢  710021)

i EALETZBTACKLEANESEZT EVALE BREAFELFLEEAFHENG T LELARSF
PREAFRRELCLIL. EREWACLEANSEH 4 ar, FHE R DA 0.95 g/mm*,
dEREZRA 14.88 KJ/m* ;e EVA 4 @3, FEB D, FHRBEN K, 12U AE T E

54 FREARAIRIE,FEXA RN 0.84 g/mm*, #EBE R K 11. 4 K]/m*; MAH-g-PP 6
trat ol EIREA B R KA 11.56 KJ/m®; 4 & L@ dnd Hr B ALSEAF R A 150 CHy, F E &
2] 0.94 g/mm?*, " KB ELF 12,04 J/m”.

KR PP; BAFH; Lo, RBELESHH,; HFHk

HE %4>S TB332 SCEEARIRAD: A

Study on foaming process of straw/PP
microcellular foam composite material

GE Zheng-hao', SHI Mei-nong', TIAN Pu-jian', QIN Yu-bo®
(1. College of Mechanical and Electrical Engineering. Shaanxi University of Science &. Technology, Xi'an
710021, China;2. Xi'an Dongfeng Instrument Factory, Xi'an 710021, China)

Abstract: This paper mainly through the AC foaming agent content, EVA content, coupling
agent varieties and contents, different kinds of wood powder and extruder process parame-
ters of the single factor to research best foam process. The results show that: AC foaming a-
gent content for four a, density minimum for 0. 95 g/mm?®, impact strength most is 14. 88
KJ/m?, With the increase of the content of EVA, density decreases, and impact strength in-
creases, 12% after the impact strength and density basically unchanged, density minimum
0.84 g/mm?*, impact strength biggest 11. 4 KJ/m”, MAH-g-PP and impact strength of the
maximum 11.56 KJ/m?, preparation foaming masterbatch when extruder screw temperature
of 150 °C, density 0. 94 g/mm?®, impact strength 12. 04 J/m”.

Key words: PP; straw powder; foaming; wood and plastic composites; mechanical properties
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BSR4 AE AT R/ PP AL A1 5 & MR 208 L 205 « 25

RS SERORS 8 AT DL — 25795 29 RE IR F AR A ™
AR A RCR B R4S T AL 2 L
ETE

AR SR A A ik ARl TR L LA T
2 UL BE R 00 5 AT 4y /PP 3 %900 52 & 41 ) A 3k
B B AC KRS R CEVA S 5 5K
Fift R o S B ALY T 2 R B ORI SE
BRAERB T 20,

1 Lo

1.1 H&

RWM . 5 T30 S, B A 1k 4 28 & 5 1% #F
Ky AR KR AR s AC &5 B AR g 41 R
FHEAT B2 7] 5 B of 8 I 2 4 SR I » T D BB =2 0
FA B BR A B DN-302, M 5038 T4k T R A
Al REGEMEE A LR Z 4RIk T A R STAE A | 58
MR M » e s BB G4 T3 BR S A5 PE B L 6 U7 1E T A
AL TH R A EVA L 7 A - B R A BR 5T
N D R AN AR M T OB R ) SR AR,
FTF & DO AR 25 00 )5 9K B R 45, Ll PG BT
BYUR M BRA B /0B R & 2 b T4
FR 2.
1.2 EEE&BMNE

HYAHL, TT1-130F2V 4 [ 3l ¥ R 7 5 i 7
B ZRAEHLAR 2N A 5 SBHEE AL, TE-20 [R] ) SR A
B AL B RE R (R 50 HLAECA BR 2 & 5 IRBHIL
ik ZE 8 T A G R A SR ALBR ) 5 W AL K AL
(B45 CKPE-9) s T 148, b2 AR ILFIE g
ST AN ER s BT FE, 202-2 Y, B ST G AN g B
TR T XTU-22 B R b i ML, B A
A IR AL PR 56 AL, A5 CMT5105, %
YT = SERE ARG I A B 28 ) 5 25 il g AL, 785
CMT5504 , TRIINTT B = ARG I A BR 2 A,

2 R &S RN

2.1 KA &

FH — 52 B B 10 07 190 436 0 RS AT v 14 4 05 4K
S B REFE B A TR AR b 76 85 CF T 2 h, &
Bk H P i K G A e . SR FH Ok T T 22 A R TR 0
(5 DN-302, SR P , fik Joe {15 06 50D 7 b B Bk 741, PE
WA S T R0 L e Bl A RS AR/ R A
AR R AC &5 .LDPE EVA F i
N AR L A S Bk, 5 LA JEURE SN A S
HORA LT BEFE 15 min, #EE Oy 300 rpm 1L SR

Jei FHSURZAT 55 H HLAE 170~ 180 °C L BE 8 [l N 45 2]
PP/FEFF M RORE, 76 140~ 150 °C ¥ J3 3 Bl N 15 3]
RAEERL K PP/ RS FF Ry BUEL R & i Bk 4 L 5] TR
G M E AL W & Wl A (GB/T 1040, 2-
2006)11% 1%,
2.2 MBI K

ARYGR I I & PP/ RS AP Ry A 88 &2 & b R
(149 J AR Skt R 1) 07 2 PR AR TR X6 A o i 44
FA) I T B R R o A B A R b B
D5 A RS P ) D L X SRR L W] DL AE
AN TR) R Y 5t B A RLAE 7 b 5 ISR i L A Y
AT DAAE SR 4 FH M R4 br A TR R A5

I A SRR 25 1 0

S0 H LU I AR I 4 R ok L3 e
Tl 0 R AR R A R MR SC e A 1Y
A 5 SR I 2 7 A B R it 4 1 R B0 0
J5 S TE B A b B e G R % R MR K b
GB1033-86 Hk} 25 i F0AH X %5 BE i 50 7 %

(2) B L 7 27 Vi B 1 I S

AR YA B0 ol i R 1 U A 2 R A 2
e 52 9 ob s 0. AR B KA i GB1043-79
SRR ] S G hdi U T ik

P AP AR L AR 8 B S AR i GB1040-79 ¥ RFhir
iy k.

ol M AR AR AR GB1042-79 ¥R
i 50 gy k.
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B IETE A AEAT A /PP AL A S A AR 22 T 205

o 27 o

6 Gy B UM R B B /N 0. 91 g/mm”,
s 5 R e KR 13,13 KJ/m? . AS [R]85 500 5 A 9
S MAORL DL A B Y 52 T 45 AN R[] L 336 R BB 5] 1Y
SERA G, Jn R R L IR 5 M A 6. Y MAH-g-
PP & #E i 6 By, &2 & MRy 2=k RE i A8 k1
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K B R L BT IR #0 3 #l & Liy Tis Oy &2 18 BY 52 1

THEH. BFF, TR, K-
(BETTRHE A% RN 55 TR2E B . AT 1% 710021)

OB RRER-BRER &SR LT O, 34, 2 3 28 E 4 160 °C 180 °C,200 C &k
AT EACRT IR Y, AT, @ iE A5 A XRD,SEM | X F B st A S it /7 R 4E . 45 R
R AT K B EA LA 180 °C .10 h IR &4 A 800 C .8 h, T A4l & th 4 E 5 5
Li, Ti; O, db A8, 45 K F 95% 5 %1 &89 Li, Ti O B A 23045 oA 508 Bk, Bk R+ &
I G - FHAKELY A 0. 65 pm.

KEER AR EN; LI, Ti0,; T3 ; BB %
FEZESES 0782 XEAFRIRAD : A

The effect of hydrothermal activation
precursor on the preparation of Li, Ti;O,,

NING Qing-ju, GUO Fang-fang, QIAO Chang-jun,ZHANG Er-bo
(College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: Precursor Li, Ti; O, was synthesized by sol-gel method, and activated by hydro-
thermal treatment under the temperature of 160 ‘C, 180 °C and 200 “C respectively. The
samples of Li, Ti; O,; were characterized by thermal analysis(TG-DSC), XRD and SEM, and
results show that optimized conditions comprise that the temperature and the action time of
the hydrothermal treatment are 180 °C and 10 h respectively and the temperature and the ac-
tion time of calcination are 800 C and 8 h respectively. A crystalline phase of Li, Ti; O,, with
high purity (more than 95%) was obtained; and the prepared Li, Ti; O, powder has the ad-
vantages of good dispersity, spherical particles, and uniform distribution of the particle size,
and the average particle size is about 0. 65 pm.

Key words: hydrothermal activation; Li, Ti; Oy, ; precursor; sol-gel method
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A T 5 B 4 7™ R A% 38 5 1 — B0 0 Bk
BEFHE

5 AR S A B WA SR vk B b 2R 38 )
T L7 R AR /N LR S5 A TR R A AR A0 By
i 4% v 4l B LA, Tis O S5 5K T8 550 00 % 71 7 k.
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A S AR SR FH A e -1 S 1 L R T e S o 2 i K
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AN
1 If

Li, Ti; O B SRR B ) #5 4% Li: Ti=4: 5
F A5 Bk BB 43 A 0 7 i TR 80 R BK TR T T AT A TR 4
S RAE CBE GRIR TR 5 SRR L R 1
5)BRIEH 3 P RIR A CBRR T g 5 47 6% R B /K
Fb 43l R 0. 1,0, 5,1, 0) SR J5 7K U 0 #4388 £ 72 B
REEMEE G HET 35 CA K. ST
PR ARAR TR ).

IR AL B L, Tis O, HiF 9K A4 < K 157 3K 90 5 K in
A 35 mL KA EIA 24,5 mL 788K, B ML
A, 2 BIAE 160 °C L 180 °CL200 °C /K #u4b 3 10
h. FEHE T 75 2 40 B A9 1989008 A

B R AE. X B 4 A7 4 (XRD) # i D/
max2200PC ! Guinier-Hiigg FH AL 3% 15 40 45 4 , A
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AR AP BER N 1.0 nm) WLELARE i B oW IE 534

2 HR5ITE

2.1 oM
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BERRI Ti-O-Li 8T W IE B, Li BEHLAY 20 A T
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.
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(b) . Ce) () 43l XF i 1) i 4K P9 8% 160 °C, 180
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180 °C.
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AL O;-NbAIl/TiAl EFEREA MBI R

(BEPURIEE A2 AORRL 5 TR, BT P% 710021)
# ZE. Ti-ALTiO,-Nb, O, AR AR Z A A ERLE T E RS M T ALO,/TiAl £ 4
. B Mo L& 2k 2 BAT R 3% .45 80 X S & 4741 (XRD) L 24 & 42 (SEM) 5 4 #7 #F
RTHAREAE Mo B, Ti-ALTiO,-Nb, O, 4k 2 #9 3 JE B i #2 B 3 b4k R SO0 20 4R 45
M A FREFHYrh, SREAWA . ARREMRET AAYE L, N BT /KA MR RS
BEsPMHRBREEME MoB BN XM R ;W TRA Lk 2% T,

KRR :ALO,/TIAl LoMAt; Mo RIATAR; RIERLE

HmE %S E S TB331 XHkFRIRAG: A

The research of high-temperature composite
materials of Al,O;-NbAl/TiAl

FAN Ning-xia, WANG Fen, ZHU Jian-feng
(College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: The Al,O,/TiAl composite materials were synthesized by hot pressing with Ti-Al-
TiO,-Nb, O; powder as raw materials. By doping Mo element on the system was for en-
hanced. The reaction mechanism of Ti-Al system was investigated by X-ray diffraction analy-
sis (XRD), scanning electron microscopy (SEM) analysis of the hot-pressing process of
Ti-Al-TiO,-Nb, O; system and other effects. The results show that exothermic reaction accel-
erates the reaction system,which reduces the temperature of the system. Relative density of
the product increases with the amount of Mo doping. Flexural strength and fracture tough-
ness are peak changes in the amount.

Key words: Al, O;/TiAl composite materials; Mo doping; in-situ synthesis; hot pressing
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Influences of precursor pH value on the phase and microstructure
of Sm,0; microcrystallites prepared by hydrothermal method

YIN Li-xiong, HUANG Jian-feng, HAO Wei, LI Jia-yin, CAO Li-yun, WU Jian-peng
(Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Sm;O; microcrystallines with controllable morphologies were prepared by hydro-
thermal method using SmCl; »« 6H, O and NaOH as raw materials. The phase and morpholo-
gy of as-prepared samples were characterized by X-Ray Diffraction (XRD) ,Scanning Electron
Microscope (SEM). Results indicate that the main phase Sm,O; and another phase Sm
(OH),ClI can be obtained by a hydrothermal method at 200 °C within pH=09 with thin rod-
like structure. Pure cubic Sm, O3 microcrystallines can be achieved by firing the precursor at
800 °C for 1 h. As the pH value increases,the morphology of products changes to regular rod-
like structure,and the Sm,; O, microcrystallines sizes are in the range 0. 2~0. 3 ym at pH=
9.

Key words: hydrothermal method; Sm,O;; microcrystallites
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Research progress on the multiferroic materials

DONG Zi-jing, PU Yong-ping
(College of Materials Science and Engineering, Shaanxi University of Science &.Technology, Xi'an 710021,
China)

Abstract: The multiferroic materials refers to the materials in which two or more of the pri-
mary ferroic properties occur in the same phase. In the paper, the history of development,
coupling principles and the research profile of multiferroic materials are introduced. The re-
search progress and performance characteristics in single-phase multiferroic materials and
multiphase multiferroic materials are described in detail, including the classifications, some

technical issues of multiferroic materials and the solutions. Finally, the development trend of

Vol. 30 No. 6
Dec. 2012

these functional materials is prospected.

Key words: multiferroic; ferroelectric; ferromagnetic; progress
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VESIRUN el 3 i

WL 2R R R ER T,
ARMER . AR DA 1% BiFeO, AR —FRE, 75 % IR 4
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1.2 #AR% sk ERRz
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Liu Y P &M R ILUIRE L HI & T Bii La,FeO,
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A Ll B A T B 22 Bk M B R, 3 R o 4% O vk
BRI MG A BB AT LA S H mV/
(em » Oe), IF H B AHBC LL ] 5, BE 45 IR 18 A 5 58
il A4 AR LU AR, 7E be 25 ) 78 v Bk A S ik
FH— B BEROR B AR AR 2 I

(2) 4% AR RN 8K B A 10 2 4R 2 5 M RL. R
b =5 R A e R R R R A 1 bR A ek R
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MmA U TR EBREED (FLDV-SIO, )
ZLiEA R R

ZHR, X . TRR, TRE, F F
CBRTTRIAE K SO MG T BN 5 R TS0, AT 7% 71002D)

# E.A IR.EDS.XRD.TGA M EHAR T hk LB F 51 R &% BB (FLDV-SI0,)
Uik g A Ao B R AR, 45 R A L. FLDV-SiO, Uik A Ed , L ¢ & 45-F3) % +45.26 mV,
F2HHEZ@ AT 50~200 nm F= 300~1 000 nm X 8 47 & A $UIK ¥ BT Mm% ; FLDV-SiO, T
LR TG R — B KR, RO R TSR B, LB AL RN HEERA
K 3] 156, 4° 3B KA ] 100 o B R F Rk ) 6 ;L% A R EAEEE 5 FLDV-SIO, %
KRR %R, 3L A 2 <2 g/100 gH, O &4 F . A FLDV-SIiO, $Lik & 2 )5 th 5% 84
HAEKIE BB AMILR A ZHE mmIgik. 55, HEBEEANA A T FLDV-SIO, &I # &
1R 5 ROk,

KW ARE AW BB LR Mok SIO,; Bk B

REESESTS195. 2 XERARIRED . A

A Nano-SiO. hybrid fluorinated polyacrylate(FLDV-SiO,)
emulsion and its performance on fabrics

AN Qiu-feng, WU Jing, NING Jiao-jiao, KANG Ling-juan, XU Wei
(Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science &. Technology, Xi'an 710021, China)

Abstract: A nano-SiO; hybrid fluorinated polyacrylate emulsion(FLDV-SiO;) as well as its
physical and performance properties on fabrics were investigated by IR,EDS,XRD, TGA and
other instruments. Experiment results indicated that the FLLDV-SiO, emulsion was cationic
and had a mean ¢ voltage of about +45.26 mV. The particle sizes (&) of FLDV-SiO; emul-
sion were between 50~200 nm and 300~1 000 nm. FLDV-SiO, could form a rugged polymer
film on the polyester fibers/fabrics, which could provide the treated fabrics with a strong hy-
drophobicity and oil-repellency. As a result, the water contact angle on such fabrics reached
as high as 156, 4°,and the water- and oil-repellency respectively achieved 100 and grade 6. In
addition, the amount of FLDV-SiO, emulsion and the cure temperature have effects on
FLDV-SiO, performance. As the dosage of FLDV-SiO, emulsion increased in application, the
water- and oil-repellency of fabrics treated by FLDV-SiO, were significantly raised. Mean-
while, the high temperature allowed FLDV-SiO; to show better performance on the treated
fabrics.

Key words: fluorinated polyacrylate emulsion; nano-SiQO;; hydropbobic; fabric
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ERKREE - Ak 2 AL FAC 3R TR M BR 1R (FLDV-SiO,) FLIR M e iF 7 o 45 .
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FH AR 3 V9 7 192 g 7LV Ak BRLZT AR 209 RE K T
SV S AR K AR s R RET L 7E oAk R ok —
A E ] G KAREL AT el AR R T A TR T T 1 R
SRS Ak 28 17 7= Az B B K R0, U Chang™ 4%
FAR R NG RRER 5 Ak Si0, LR, 8 K 7
B 7K Ah 3 R 0T I R S il A Ak B T 150~
160°. T Munoz-Bonilla™ ¥ 4 HL I 171 2% 75 [ 44K %
BRER A AL A K AE S b i A B T 163 ~
165°.

TE PR TE BG4 il FH 3 72 5 DN £F 4 3
JoT 2 T W % L oF HL B B A RIS N A TR B A3 U
BE A P BT, S L RIS ] SCEk O
2 TEHAC R U0 R 1 FL & B 72 v, FR AT 4
FEFE TN TR IR (FAD 54 i L % R 1+ —
Bis (LMA) N, N-ZH BRI #2 2 L Bg (DM) L &M
=2 A IR (VTES) (JE & e FA @ LMA :
DM : VTES=30~90 : 0~50 : 4.5~15 0. 5~
15) #£ 7K A 58 i 47 Fh 7 ZL W 3 R & B FA-co-
LMA-co-DM-co-VTES Pt (FLDV) LI . #&
J P E 55 WM A R A IE B R & B (TEOS,
TEOS 5 VTES WEE /R L2 30~10 = D #EfrK
i 45 B (BAR )7 2: 2 L CN101538342 20 f41]) . A
MG BT — O BE #5407 A 38 437K & S0, 94K KLY
FARER N B S (FLDV-SiO.) L K o T 48
Y JE A B ARAS T BRAR A B K BOR.

AR SC F EARIE BT G B K 22k AR T
75 T2 T 2LV 0 Ak i R A0 17 FH 2 B D ) 38 A A 9
gEARL.
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1 REEHH

1.1 XA A= R A A

)4 455 7 A 7K A ik Y T 98 O R 17 4 Bl e AR
RN Rl (FLDV-SIO, , Schemel ) I . I %
Hl CN101538342 Jrikt & uL, [ & & 29 R15. 0%.
HehmneE 1 iR,

COOR, ?ooc,zHﬁ CIOOCZHJN(CHS)I

{CH,CHy——CH,CH {CH,CH}——CH,CHjxr
HO\ /OH
HO— —OH

Ho” 7 Nou
OH

A1 FLDV-SIO, #%#
fEHEF) XJ-807, Tllvit N B 2R 5 SUM B A

B2 7] 5100 %6 W U 20 810, % i (L2 1) X 2 1), A/
10 cm) A 474 X 235, Wi V1A% W 0 4 AT A B2 ).
1.2 3Uik 285 09 45 M) R AR 5 SUik AL b Rk ) 2

FE S AL B . BUE 7 FLDV-SIO, L, ¥ 1=
050 35 8 I B A A 2 1T, PR A 3 R SR R
T AU O AR T B LB TR S
GV B TR .

2L AN (IR Y3 . ] Brucker VECTOR-22 AU 4L
AP TEAY (18 Brucker Co. ) #EA7TI4E.

FLDV-SiO, #H4r"H i# Si st & & &8 . GEN-
ESIS fE & Ot %L (EDS, EDAX Inc. )l 5E.

P H 0T T Q500 BUPE AR BT (& TA
NED AT FHEGE N 10 °C/min.

/N XRD % HOH R 2 A E D/
max2200PC # X 4k 2 &7 470 5

T3 A FLBORLAR o3 A1 L ¢ H A S P RE SR A
2 W8 SCHRL 6] 7 1510 7 .
1.3 FLDV-SiO, # 5 A B 3 5 ¢F 24 & d R B

1.3.1 MHTZ

B 100 g K. 0~7.5 g REHEF] X]J-807, $if
FE L XT-807 ¥ ik i3 WK SR J5 BN FLDV-
SiO, FLIRAT - Be s FEH TAE R W ¥ Fr B PR Y
MEEET LRBEHE D 25 5L REH 70%,
SRIGAE 100 “CHE 5 min, FAE 170 ‘CEIE 3 min.
1.3.2 FLDV-SiO, £ £F 4 3 i i al Bt 5 1
PE AR I

B PEWLEE : B FLDV-Si0, AbH Rl 5 1 % 4
ke, il H 2S5 B4, 8% 5 A Hitachi S-570 B4 # Hy,
Biak JSM-6700F 37 & 5t 49 4 1 58 (FESEMD #17

N FHPEREN % . L FLDV-SiO, &b 5 1) % 4
MFEFE(20£2) C X EE Ry 652 % 414 T F
iy 24 h 3R )G 2 W SCHR [ 6] 05 ik dE A7 $E /K 1 L 4E 3
PE B AT Ml Ay DA B 2R v LS ol I s ) S U

P

JE.
2 #FREITE

2.1 FLDV-SiO, 5Lik # t 4k 35 47

AP - 7 €5 G 1 8 PV [ A . 14
80 %0 s B 0. 005 Pa » ;¢ LV +45.26 mV; &
O AEENE 3 000 r/minX 15 min A, J5E #6350
<1 %0 5 BC AT A 4 < AR W) PH L AE 25 7 B4 i A B )
A .

A Malvern & K i & X X FLDV-Si0, FL &
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FiFR Ay HT & B (B , FLDV-Si0O, FLkL 32 % i k.
AN 3 BT 2H B B /N R AR (@) 1 FLORE 32 2 Ab
T 40~200 nm Z [0, 111 48 KORLAR 1) FLRE AL T
300~1 000 nm Z [H]. &8 Rk A% 7L ek £ 2ok H
T 00 5 A A TS A KR 1Y A SR TN TR TR L
.
2.2 3Lk 44 FLDV-SIO, #4 # R IE 5 4
.50, &5

W ARG BRI 5 H A £ M e s R dE R T G
B4 HE 7 AT 45 FPOE RE AT (A 3k R L AL LR
ik 8 A R Tk 2 1A 1% 9804 2R D A R I i 7K AH L
TR 5 )2 S it SR A R R N I R TR 3R & I & 0 LS
AR Tk

M 2 () IR 3% AT UL, FH% ) CN101538342 J7
26 U 9 K 2 A U SR TN s R T L, L = 4 4y
FLDV-SiO, HARM AR C=C 1Y £ 45 4= 2l
WO (ve 51 640 ecm™ D BV SEA T UM 2 78 1
734, 3(v%0, coor) F1 1 149, 9 C(syvep) em 20 51
T HREEEE C= O MR EE H-CF, .-CF, " C-
F T = A i PR s . 55 40 ol 00085 58 43 ik
B8 40 K KL B AEAE L i FLDV-Si0, B IR % 7EAH I 1
081.3(ssvs0)+1 238. 7(ssveo M vge) Al 3 449, 5
(msvor)em AT BLT B Si-O.Si-C ## 2L & Si-
OH I 7 A= (8 Re Ak I Wi i
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A 2 FLDV-SiO, 44k

3 j& FLDV-SiO, {# By EDS #%. M A]
U, 78 FLDV-SiO, 4143 i S A7 A — 5 & Si Tt
R HSGBEARTRELEMN 2. 4%, H5, /N
XRD i (] 4) 76 0=22°ftic B T B 7 )8 T
FETEREE I S1O, R HOR I, 3R 7E FLDV-
SiO, KR HA SiO, YKRAFTE. B 5 & FLDV-
SiO, 1 TGA 3% . /] LR B R A WTE 200 C LT HY
Jo R R R Eh R L TR R B K A i R E T S R

%30 &
Au(Ma)
|
i(Ka)
A Au(Lal)
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B 3 FLDV-SiO, # EDS

M AE 250~500 “C i Fl N By 823 i, W) 3= 225 73 1
BRI YSQERZE S EEI NN
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2.3 FLDV-SiO, f& 4 4 & @@ 69 R JE R & SEM 3L

B

V2t e —Fh b2 A BET 4 H 30 1% v 3 A1 AR
A, 37 W 22 1) 3 7 1 BRI L £F 4 S e RO L X
FONE 6(a) SEM B F- AT W] 1 08¢ 3. 75 44 K Fx 1k
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LYK (X5 000 B SEM KBS , i T A 7 I
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LRG99k 4 A A R IR BR R (FLDV-Si0,) FLilk 59 ¥ RE BT ¢ « 47 -

IINAS TR) [ AR B 3 A 2T 4 3 1 1 B4 i 45 A
5% 2% I ORLRE 1) ST R T B K A 3 1 R R
HH R 1 S B A RN R Bl L R A
FLDV-SiO, 435 (1) % 28 234 % 100, K 1) #5 H
fil 1 (CCA)FT IR F] 156, 4°, 4K PEIK F] 100 43 40
GEHIRBNT 6 PRI T L5 BB 7K B A5

S 0K 20000
(b) FLDV-SiO24h B ) 45 4 £ /3 25 0 K (X 20000)
B 6 FLDV-SiO, & 2694k 4%
AL e SEM B A

2.4 FLDV-SiO, L& vd B &b 3 7] A & 2+ 40 2 )5
AR A AR 0 %A

B TAE W A AL LI B = AT R e

BT B K 2 43 A G H P T 2 3 T ) R L AT

SR B KRR . AR 1 X545 Rl &9, b FLDV-

SiO, FLIWH M 0.5 /100 gH, O # %] 3.0 g/

100 gH, O B, 28 FH AL B 5 1) ¥ 28 21 L i 25 4% e

A 125, 584 2 156. 4°, 1M 214 B9 96 7K 25 90 N

Team

80 ArHEINE] T 100 43, AR BEYA K Z L BAC RN
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Study on the impact of PBS degradation products
on the soil microbes physiological features

ZHANG Min', DONG Zhen-zhen', LI Cheng-tao',
CHEN Yu', HE Wen-qing®, SONG Ji-qing®
(1. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Institute of Environment and Sustain-
able Development in Agricultural, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; Use the garden soil for the test soil, the indoor simulation, add a certain amount of
Poly (butylene-Succinate) (PBS) in the soil, study the influence of the different molecular
PBS degradation products on the soil respiration intensity and the number of microbial (bac-
teria, fungi, actinomyces and microbial total). The results showed that the soil respiration
intensity were all increased contributed to the treatment group of PBS1 (Mn for 1. 60 X 10*)
and PBS2 (Mn for 3. 00 X 10"), the facilitation of PBS2 treatment group was more appar-
ent. In high concentration PBS1 and PBS2 treatment group were beneficial to bacteria, fungi,
actinomyces, microbial of increase in the number of total amount, but both effect was not
obvious in low concentration.

Key words: poly (butylene-Succinate) (PBS); polyester degradation products; soil microbial;

soil respiration intensity; environment comprehensive evaluation
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SnQO, X Snoz/FezOs E%%’Iﬂé
MR & AR RAE

XNfw, EEw. £ OW, FAK, B OB

(BRPGRMHE K% b5 54 T, BEVE 7942 710021

i E.ALBH A SHCL » 2H, O H £ RRH, RAKTE HEMN, A REMN#KET 180 CRE
24 h 435 T SnO, #sk; B VAP 4l & 49 SnO, B3R A # I FeCl, » 6H,0 % £ & B4+, i@
K#GEFF) SnO, /Fe, Oy L AHF. AR X B &8 KATHAXRD) o246 & F 2 58 (SEM)
SEPTAE AT T RAE, R R PTF8 SnO, AW FHER B A MK, FHARL A 2.

0 pm; £ 4 G2 6 Sn0,/Fe, O, MHR-FHAZELH 2.5 pm. L F . Fe, O, AxF Ksks A,

EASMEEADBEGY X AL, RT4 A 200 nm. % 4h. 233 SnO, 5 Sn0,/Fe, O, #%
RO R RERATT k.

FKEIE K/ EF e SnO, MK K SnO,/Fe, O, 44

FEESZES 0614.6; 0614, 81 XEkRIRAD: A

Synthesis and characterization of SnO, and SnO,/Fe,O; micro-materials

LIU Shu-ling, LI Miao-miao, LI Shu, LI Hong-lin, YAN Lu
(College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology. Xi'an 710021,
China)

Abstract: SnO, microspheres were prepared via solvothermal route at 180 °C for 24 h using
SnCl, « 2H, O as the raw material and ethanol as the solvent; then SnO,/Fe,O; composite
was further obtained using FeCly; « 6H;O as the raw material and water as the solvent in the
presence of the as-prepared SnO, microspheres. X-ray powder diffraction (XRD) and scan-
ning electron microscopy (SEM) showed that the as-prepared SnO, has tetragonal phase
(cassiterite) , its morphology is microsphere, and the average diameter is about 2. 0 pm.
When SnQ,/Fe, O3 composite is formed, the diameter of microspheres increases to 2.5 pm.
Newly-formed Fe, O, particles has hexagonal phase, and appear on the surface of SnO, mi-
crospheres with the size is about 200 nm. In addition, the formations of SnO, and SnO,/
Fe,; O; microspheres are also discussed.

Key words: hydro/solvothermal; SnO; microsphere; SnO,/Fe, O; composite material
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4R 3D-QSAR T

R, BROF, RES, HER, BFR

(BRPERM R (b2 5 L% b, BRPE 5% 71002

W E.RALLERTHER LT GBD-HoVAIR) A 25 A F 2 E-4- LB B ERLEER
BT T EMAK Z(QSAR IR, E R % T L&k ritaJﬂMLR)ﬁv%}azd —Fw)a(PLS) &
AL BB SRR AR R SRR R E B AR 6 A ok AT BT AR AR R AR R AR AT T RA A A4 3. MLR
R PLS ZRMWAMEZH (R B— R REIRBAME A %i(Qmo) VA B Il HE R R I
A% R H(Qu) A F A 0.926.0.819.0. 805 F= 0. 919.,0. 828.,0. 836. 4 £ & # ,3D-HoVAIF
BT R IR LG s T LM 8, AT QSAR B4 A K E’a%‘ﬁé’k A IR AL S, ARG

A IR T A R R AR A — e Bt A

KPR ZHALERTIHINALRE; FEXA-L-LBTHERSEERAEY; TEMHHAKLEZ
FEESES 0641 MERERIRAD . A

QSAR studies of coumarin-4-acetic acid benzylidene
hydrazides anti-tuberculosis drug using
three-dimensional structure descriptors

TONG Jian-bo, CHEN Yang, XU Xia-meng, DU Jing-wu, CHENG Fang-ling
(College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology. Xi'an 710021,
China)

Abstract: A newly developed three-dimensional holographic vector of atomic interaction field
(3D-HoVAIF) was used to describe the chemical structures of 25 anti-tuberculosis drugs as
coumarin-4-acetic acid benzylidene hydrazides. Here quantitative structure activity relation-
ships (QSARs) model were built by multiple linear regression (MLR) and partial least
square regression (PLS). The estimation stability and generalization ability of the model was
strictly analyzed by both internal and external validations. The correlation coefficients of es-
tablished MLLR model and PLS model (R.,,), leave-one-out cross-validation (Q. o) » predic-
ted values versus experimental ones of external samples (Q..) were 0. 926, 0. 819, 0. 805
and 0. 919, 0. 828, 0. 836, respectively. The results indicated that QSAR models had both
favorable estimation stability and good prediction capabilities. Satisfactory results showed
that 3D-HoV AIF could preferably express information related to biological activity of hydra-
zide derivatives.

Key words: three-dimensional holographic vector of atomic interaction field (3D-HoVAIF);
anti-tuberculosis drug as coumarin-4-acetic acid benzylidene hydrazides; quantitative struc-
ture-activity relationship (QSAR)
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The effect of charge/discharge rate on polypyrrole stability

WANG Jing-ping', LI Jie-bin®
(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 710061, China)

Abstract: Much work has done on polypyrrole(PPy) as electrode materials of batteries, su-
percapacitors, electrochemical sensors and artificial muscles. However, the poor stability of
PPy is key factor of restricting its commercialization. In this paper, the effect of charge/dis-
charge rate on PPy stability was investigated in 1 M Na, SO, and 1 M NaCl. The results indi-
cated that the higher the charge/discharge rate is, the better stability, which can result from
the small volume change during doping/dedoping process of PPy due to small specific capaci-
tance of PPy at high the charge/discharge rate.

Key words: Polypyrrole; cyclic voltammetry; stability
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Enhanced oil recovery in low permeability
reservoirs: taking xifeng oilfield as a case

GUO Jian', LAI Xiao-juan®, ZHANG Li*, YU Xue-ying”, WANG Jun’, MIAO Jun®
(1. Department of Geology, Northwest University, Xi'an 710000, China; 2. The Second Oil Recovery Facto-
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Technology, Xi'an 710021, China)

Abstract: Enhancing oil recovery is key technology for oilfield stable yield and sustainable de-
velopment. Changqing oilfield started to study jurassic oil pool earlier and some experiences
and achievement were obtained. Xifeng oilfield is abnormal low permeability pools, losing of
the reserves increased and contradiction come forth continuously with the prolonging of the
developing time. In this paper. according to characteristics of triassic oil reservoir in Xifeng
oilfield, experience of enhancing oil recovery in jurassic oil pool was used for reference, the
existing technology of enhancing oil recovery were analyzed, application effect of profile con-
trol by water plugging was evaluated, several flooding technologies in Xifeng oilfield and the
combination application were summaried.

Key words: Xifeng oilfield; enhanced oil recovery; permeability; profile control by water
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HRCHEFE 500 ~540 m, HERHE 130~180 m) &=,
Uk 2009 4F S, BRI vl T AR 415. 97 km® L K W]
H T 2. 375 9 <X 10° 5 3 FH & 9 m AL 201, 01
km?, Hi T fif & 1. 335 3 X 10° t, 2 JH Al SR fif &
2.746 75X 10" t; AT RAE R 206 6.7X10" t.

2010 4 10 HymIEFFI¢ 1 355 1L, 1 H ™)
4011 t, HP=h 2 736 t. 255 77K 31. 8%, F ¥ 5k
WETH 1 372 m, b BT i o >R I BE 0. 75 %6, b BT ik
R MR 5. 16 %0, Al R Af ORI 3. 6320, 1]
R it i R AR BE 25. 07 %6, ol 4% 1] SR At R I
4.64%. KITFH 542 1, HEsK 11 899 m®, R
It 2. 25, BiFdR I 2. 1.

1.2 FEAIBRFAESTE

P4 WA AR Sy A8 il 78 T ik B i AR TR
LR IULAS B 2R g .

(DTEKFE ) ETF 5 K A

VG e 31 FH 3 T XCHe) 46 1 K R ) KL B T &
I RRPIRA EKE ST AW BT, S K R )
ik 18.5 MPa, # ki . [ 5 h BT 3K 145
Wk 18.1 MPa.,17. 0 MPa, [i & JE J3 (% I 73l H
TE B T AKOHME BE K.

PG eyt 3 T DR A6 1K R ) K BB T K
MR AEKEEHA EIHES L R RE RS
M T2 R R A RO R L A
K382, WK 7 b T i B e K B K AR

KEHAREFEE E T, EKE 53 MH B EKE
J145 %1% 16.1 MPa.16. 3 MPa.
X1 AEHBAEARFAEATHUER

Hm HHrh ik
£ H L EKES o EKET L TEAKE S
I /MPa IR /MPa IFE /MPa
Brew 114 14.5 159 13.9 102 13.4
HEf 132 18.5 152 18.1 118 17.0

(2) 7 2808 3 0 b iogE DU B

TCE S Al FH R AR B 1 TP & 3 2 K TF & 5 T
PR A 3R Bh 7 L 3R Bl o 2 00 1k BT B 05 RE
JIHIAE 2R AL Fe AR AE SE PR IT & b B v, R T P 0
W A2 LR e+ BT L 5 b B A
FE 08 3 K (2. 72 X 10°° um®), LB EE /)
(10.5%6) . H B T 7K I3 2CHE AR 56 5T ol i 47 A
R

(3) K BT R i AR = ) B R

B2 2010 4F 11 A, PUlgyh B (37 KO it
LK 742 150, SOt SO BO 58, 2%, AR R K
T T RE B R A B 2. 0X 10" ¢ DAL, 5
TH R 2. 1%,

LERHIR SN W 5 F AT S A A R AR
TIE S XoF AS [R) i )2 AN Ti) DX B Ay O, 7K 00 3 A 0 5 I
T K BT Tz 24 JF DT | I R
IR AL/ ES AR

— B AE L L K bR P
T RAE R T R BEE I LA W& = @ T
K W 1) 5 544 Ty ) — B0, 244% 32 ) LK R,
Tk B FE P, Bk 2010 4E 11 AL PG g ) LK
285 M, 5 E 50 87. 4%, 5 WK X He . H
K= 658 t.

TR R A R R BT AP S KGRI
W1, Sk BT S P 13 X Rl R AR (]
KA R AR EE 59. 4 Y0) WIS, B K I & B B
(ZERTK 26.7%) s f K ETHR, 2010 487K T
43 F, HsZmih i 28. 3 t.

2 HEKIBRIEN S S0

2.1 RN

2011 A 7E 7 W 3l FH DL S b 8 A XS it 4
A 30 1L S X 26 L EEX 4 H. #
ZHEF AR A 71 0 R, WAL B
28.6 t/d, Bt 4 240 . DS HE I8 A 7 il 2k
KT VR S X3 PN 3o el B 2% L O K AR T AR

DX e 33 Y A5 /) L 3 ok DT AR R B S R X E AR



¢« (58 o

ReBRBRRE ZB

%30 &

1B AR R B AR T L I 17 X K b T R A
BA R AR IR SRR

DXCHRTT S 28 SR A i 368 e S5 G X s 8 K 9 1)
DX R TT 55 R W o

x2 BISPHEKRARREERKEEE

) THT Bl R R I PSR WK ST /m PG5S WK S /m W 7K JRE B X EE/ m
1 75 25-16 7.3 7.3 0
W AR 0 72 B 2 7 30-29 7.2 5.7 -1.5
3 75 31-36 14.2 12.6 1.6
1 75 31-18 4.8 6.3 1.5
2 74 35-20 7.5 7.2 2.7
W 7K JEE JRE 3 m 3 74 31-20 7.3 12.7 5.4
4 75 31-21 7.5 21.6 14.1
= 70 52.8 73.4 20.6

2 G T A S P B KR R S K S BE X
S RSN A A & B T 1 W 4 AN
g PR W 7K T Sk ek 55, W K 2 B R AR B B, WK ) T
AR, @ X 9 1Ry H S A8 W K ) T A 4
B, W 7K ) TR A5 2 ek 7 1, Mg K R R B A 11, 9
A IR K RS B B 0 4 11, 8 o JER EE AT 5k 23,7
m . 3BT B B oK 2 B/ 2 T3 SRR R % 8. 6
m, H IR A =B B F SR
2.2 ZRHH

2011 AFEAEVE I AL R FH T AR AW F )
S SRR R R L TCHLEE I 2 10 B A B AR &R
PER) S XN K TR RS B T B AR A
f1%) 385 7

N A SR BAR R AE A S St 14 1L %3
R BB R RAY A LS S WG W R &
W IR B — 2 W sh Pk /K R 1 i 16. 2 MPa
FJFE 18.2 MPa, FHJE S EFFT 2.0 MPa, % i
79 B AT 36 1 UL, WA 45, 6%, H HE I
39.6 t. EitHh 2 953 t. BitFEK 3 646 m®.

MR AR R TE A D & X St 16
L3 KE S H 17. 2 MPa EFH%E 19. 8 MPa, %%
) B R RERR AR ER TR M 3, S R BE B A L N
JE T8 B R TR S B i B I s, PR BT
2.6 MPa, Xt 3 93 0, H=W T 34.6 m°, H
PRI R RET 5 LA SR TFRE 4. 4%, g 35 1
T, W B 3 13, 2 t, BBl 2 346 ¢, Eit
7K 2 539 m®.

IR G A 7= B R L S S PR AR R R
£ B R N W N B 4 O R (3 E I (EN I D = Wl 3
AR R, o A BRI R OH PR R
K. R R A 3% 50 P 3 2 4 38 T S it i o
4 TRV S 7K B 1) & A T A E RS G 04 3k T DA 3
Jo Lk R I Z L 4 O ) HE LUK L 7R
BT B A B DX IR D800 | R R DN

5 R % 2 AR P 05 3 FE R R 75 i K 9K

F4 i 55K B0 T g B B e R B R IR K K
PLEEULPE 1 FIEL 20, B T B K g8 O ), 78 Al 7
1) X DS ST R AT 20K Bl T 22 5 )2 BUE L K 3RS
6] 2 78 o o) b O K e B A, 5 O ) S O 4
H ™ W0 B, BT 34 8RN B

A1

B2 RS R ORA R B K IR AL B

3 ZRREBAREREF

H AT A BB R R R FR 51 L B
P2 VROIR HCR R BAE PR e A L
ACHRANEACR Sy 32 A S R T Rk T v A
SRR SR BT O 1)L PRI 2 O A ok B
X AR AR RO R T 2 T = YR I B R B 5T S A
Gyl g . Heop b2 i g5 4R 201 KRG P IR JL =
DI — 3 ook L b = XS ORI IR
i 45 2 FE TR K L LA S HRTFSE I CO, B4



% 6 39

SR A R AR T R WA Y T AR A A LA ek S 451 © 69

3.1 EAFIRIE B ST
3.1.1 sEmfbEIRgUR FEE R

FEFEAL2E IR B P e R R A 2 FE AR 2 5 T
SRR B PR 26 H I R A R S0 R 3 3R 2 T K S
PERZE M m e H R AR Z A AEH Bk
KWy VR AR A5 o i R 2R A B ROK AR B LR
HOL S AR SRR T AR E. Ei
Ak B i 5 S5 05T 7eiE T T2 BA T
38 N M L B R AR BE 5 At v G A H
Yo B AR T T LS R R A2 R E R R R A
PR 25 38 2% T At J2 0 M R AE T
3.1.2  BRIMAE AR

(D RE W IFLA

BA Y IKF AR 3 B A 1 0 K R R B R
IRAK AH 2 335 3R o 38 U B L L 3 v D B &R 8 AT
&5 R R IR — T R 2008 4EFEAE 201 X
PRZ ZRIMMAE 8 J2FF 4R AR E H Ay O St =5
PR B, Bt ARG I 29. 89 X 10" m’, I
AFLBAAFL 0. 148 PV, ERIFHEAE HiZESE BT,
HAj 6 O d AR E 38,1 mPa » s, B
11.8 MPa. 5ERATAH . R 145 4. 0 MPa; i
3 U A M T B L 5 R A L T T O
TFE1.85 ¢/ H . H &K EFHE TR 0. 42% ., BL
18T BB SR

50k B Z A L L P T =& R R A A
3 KFFA.

— B R AL RS R AW WO SR R g
A7 B, P U K 8 S N A (R 2R AR S O T
FEORH L o HL 8 35 6 a e K T HoAh I e, S5 48 201 X
HH G 7835 R A0 22 22 4%, BILK BIR Mk L A7 B30 35
R SR A VS TRORG B T DA T M DR

TORE ST A A R R A YMELLE AL T
WA S FH 3 7K R 7 8¢ G- 24790 & 18. 1 MPa) , 78 3
ARG FAET S F5r K A7 T8 T2 7K I AE 1 1)
LA YE AR 201 X BB R 86 45 R TETE A
0. 148 PVIEHL T P HIF R 425 1 4. 0 MPa,
it LA H A v 04 H K R S TR vE R R A
Wy R e DL R A s R AT R S R TR ) b
Ttz 1],

IR A N R E A S N BUE R
) Je 350 0 A Ay e L 5 i ok P WA 39 1 IR A
WEE A 20 11FF DL B 24 4% 8%, LU R R A
SE R ECHRE RN AT EEH RS 27.5%,
M2 2 725 %), K 8 I R K SR 2 4k ] Ik 3
300~500 m,BFEL K 9~16 55/km, fix K FLMg

£ 1.63 pm.

H T 34 38 T K A SR 3 R 08 AL R A
SR A )2 T I A v O A 3R . R R A
FRAE 3 B30 T8, I 76 1 D Y G vk B K B0 O T
IE SR T B0 I 77 e 1) R BE B AT

ZE LR T RE YRR . RE YK
R AE VG TS 8 Y A W P 3 2%, T A iR T B
H— LR ERER.

(2) T 15 PR 7 3R+ AR

T PR A S A RS v v T RE
AARB 35 1 , 35 28 9K AL 2 R A AIG kK B T sk
T35 ol b )2 3 TV R B L DT 4 R R T AR 7
IR s 7 3 2 04 3 T R R B AT K S
AT 5K 7 X 3K 25 L e vk 3195 A A 00 3 359 J5 8% 4 e A
FIR L AE R S R T I 2 Y b B B A T T 22 M T
B R 0 40 /0N 1 L L B e AL T K g R AR AR AR
SR 748 751t AR X TAE A 3 2 A4 /)N B F L IR ) L v A
AU T LA RIS 1 5K T, B B L0 5 2 T iR A
SO 22 J5 5% 4% Tl o X B0 T 350 19 DT Rk LL v R 12 T
JHFE X /N 2,

AT BRI AL SC 00, 45 B UL A 3. [ 3 R LB

T T - Y © OV 5
0 /"'ﬁ”

S /9
W
[}
fow

Ko
w3
<

—— T KR

%7
=

H I/ {MPa /)

100

/%
- o
<

T

o/

ol 7 IR
—m= RMIRE | 4

e 15 1060 P

FRE

F
(&)1
<
FEJsBEIE / (MPa/m)

Lo e
BAE

%% % 10.4mD

0.4 0.8 1.2 1.6 2
PV

B3 FRSEFRELTREZEALE
4 39,9 mD B 10,4 mD. HOWHK AR AT
T2 2 4. AR AE (R 0 P LB 3 R
B 7 903 VRS AL 5 A i RO 49



. 70 . RaPAREEFR

%30 &

B ARS8 0K 2003 TR (E G 5T R R R
fiK.

ST I 79 9K 3k B AR A AR 1 i OK B S
J3E UL B A% i R R L g a8 R S D R R
FE i B 1 FRCAEG 175 A ) IR B v S 8 R AR IR B sk
AP T AR R
3.2 EAIRIE BT

F A A 32 220 B IR E AR A CO, 3K

N, B e 28 SCUR A S 4F S 3l T2 ®) 6 27T & i
HIREAT T AR BT 5 45 i 28 L I CO, 3KnT LA
BTN MR AN (A T QUA IR Y =R i S Elf o N 1
S 1 AR TR I ARS8 B R

®3 KiMHE CO, WRTRBEHA*E

MHEAR  HFEfgE/ T KRIRRCR/ Y KIREAIRRIRER /Y% R SRICRIE B/ % UK 2 R
SRS 1415.14 23.72 35. 47 11.75 TR AH

P4 i 12 683.17 23. 65 33.93 10. 28 TR A
I H 20 037. 81 21.6 27.61 6.01 AR AH

HODSEI RO R WL K EKE CO, BREKH &R
P T 1020 ~ 4000, AR = o0 3K 3 A ROk
CO, JRAEK MR 2 = P e AR 2 HUK SRR FE iR B
25 90 RO B Y A 5 A A B 5 A AR B
.

4 Hig

)Xo P8 30 38 SR B9 IA R, 5 2010 4 [A) 38808 %
FE L2011 AF 98 350 - 41 38 il i 4 b H R DL A R
FEJFHE 2011 F FBAE =& R IMEIT B X Pk
RIAE], =8 R AR T O Ak
S 7R ARy B L R b K BE 5 1) P K SORAR L BT
PLIZ X 3 A A8 ) e — A RN 2% RS AL TR A K BRI 2
PO < KO R I -2 N R E O A a5 R B S
LN DX I R AR T B U R B AN e A L4l 3 i
KE.

X EAEIRE AR REWK . REY
VA VRAE VG T F RGBT T2 B R R
SRR MR, £ R U BE 1 A R 2B X I
ST 7T K E BN FEE AR R R AR
SE L Bl A R I8 35 T )2 BB L 00 8 T A S8 1
UE SR G W i W W 2 B B B A5 ) B, AN 25 3 JEAIG
B 15 255 7 T T R s PR OK A 5T SR B L BRI
K G T 3 7 B IS PR B BT LA v A B T ) K I
RAR 7 TG W YT FH B R R A R R O T 2 T AT Y
L2 B 1% 2 1A TG 2 751 SR R B e K, R T i e AR 46
PR R AR B L R LA S 78 4 1
J& 38 2 — R AR PR L BT R4
UCR 5 A BREE = R 45 A 1 90 k.

(X CO, IR, WA B X =& &

FRRB O 58 550 7 R &, i CO, K2
U 0G T FE 4R R ORI B SRR T 7S
e CO, BRETHA R 12 T Jre 3% K ) i 2 3 L 9K 45
B 1 7 AR RO B KAk

MEE B O 25 3 0T DLE LA A BRI
S TSR ) - R A IR R TEE E ROK L A AR
OK A AR AR B, DU R A G R R 2 SRR 53 i Ry
39.4%,.40.2% .40.8% .43.1%.

2% 3k

(1] Bk, FRER A6 5. B K BESE B A W R T 3
R[], AaE KRR AT, 2003,32(5) :298-304.

(2] #tot, miMae, Bk %, & R I8 % KA SRR
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03] X1 &0, kSl AR 5. RA WA RS % 2
B35 P LB AF 5 [T ], I A BT 5 SR IR, 2010, 17(3)
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Plackett-Burman % 7% i% {& /i
AT TEAEBEERERIE

Bk B, FEE, fFEF

(BeVERL K2 Bl 5 TR2EEEBRPE P54 71002D)

i EARTRBAEAFREMAZAFANEARAAAR.FET THRBRTEAKY
k. VBN B AR 0 R A AE A AR e 3E A, R A Plackett-Burman(PB) X 3% it 7% it T % w1 4%

fmﬂﬂkztﬁrﬂiké@fé%ﬁl% SRR A AEF E(p=0.025 3) . BEFH (p=0.070 7) . B

EGRBEH(p=0.093 DI AR B HEmA EIAFAWEAXRLEAR. ZFEKXT 0%

HMEKRFLEFEZ AT OET BIHDIAXE BEOKBHRELS. ZE X EKR

T OOV MERFLEFAELE Bk, TFZ 3 AW RAEAEMA LA GREAR T.

MEHET 3FARRAFIMmE, A —FHRAHEIFHFAET T A,

KR AR A BIEAFHE; B L; R Plackett-Burman %t

REESES:TS201. 3 XERARIREG . A

Screening nitrogen source of fermentation medium
of Lactobacillus bulgaricus by Plackett-Burman design

CHEN He, LI Chuan-na, SHU Guo-wei
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: As one of the yogurt fermentation bacterias-Lactobacillus bulgaricus ,of which en-
richment medium components,was optimized after examined seven kinds of nitrogens which
affected its growth. Based on the cheap and readily available raw materials, the important
factors that influnce on the growth of Lactobacillus bulgaricus were filtered with Plackett-
Burman (PB) experimental design method. The results showed that three kinds of nitrogen
sources of newborn calf serum(p=0. 025 3), yeast extract(p=0. 070 7) and casein hydroly-
zate (p=0.093 9)had a significant affect on the growth of Lactobacillus bulgaricus, which
showed significant differences in more than 90% probability level. What's more, newborn
calf serum and yeast extract showed a negative effect, the casein hydrolyzate had a positive
effect. The other factors did not show significant differences in more than 90% probability
level. So we chosed the three substances as the multiplication factors of Lactobacillus bulgar-
icus. The trials initially identified the amount of three kinds of nitrogen sources in order to
laid the foundation for further optimization of medium for the future.

Key words: Lactobacillus bulgaricus ; medium; nitrogen sources; Plackett-Burman design

* sRE H #1.2012-09-26
HATH P E AR A H (2011ZKC11-1) 5 Be i 4 BT Tl 3% 56 35 H (2012K08-17)
TEF A B A Q956—), B By A, B8 M5 07 ) - & S B E AR



. 79 . % & B4

rEER

%30 &

0 3l

i

£ m A W FL AT B (Lactobacillus bulgaricus ,
LB) S ARZLIR B 46 £ B L 90 iz B T B
RWE L FLIR PR T M )R AT Ml 1 BE ST AR i A
B e AR R T R 8 B 3 AR SO AR
AW W 38 5 A 5 ) B L 09 B g A R 0 A
TRAETIRE , X T A2 3] Bk 822 0 9% 0 1Y 5 % M E
R

PR 0 2L AT B 2 IR 5 & R Y T 22
— U TERR AR A B R R R BRI B B
BRI RS A 7 L AR N B PR SRR
KNG IO B R 3 A e 9], i SR AR e W EE AL
T2 T o Ui 2 1 3655 LT T A I Y A R L L
P T A5 LA K 4 7

FLIR T 19 A K FREOR LB 20 W il %
T2 itk DR o N AV 22 00 S TR T 1 B B 97 B R AT
AR HRIE ™, Z B TE MRS 1 37 Bk (9 S5 At E
W —2e A0 . MRS #5597 58 2 S0 50 = 5 Y
B R B AR 52 A% L A B S L o A L R
£ 1o 50U A TR R TR A Tl Ak A

Plackett-Burman (PB) 15 i1 J& — Ff 9 K F- 19
IR BT J7 5. %0776 fe /b B8 a8 B0k B0
R0 R0 AT RERE AR A AT & T AR 2 1
G IR R P DR A SO T O S e oy B LA R
DL — s PB IR H T &) 2
N T T2 e L m B e s A e
Az R e DR 1 O AR < TR 7 L A 22
FFH A0 e P o R M ) 3
P et AL g A i 1 BT B Ak 2 1
HBLOEHTEEZ A SR TR AL

AHIEFE AR I A S FL AT 18 S Hh A BBk S DR A
Dy A (0 JEORHE Sy B Al 5 R AR L Jd ok PB S Ee B
e G 3 8 T G A K T Sy 3 T LA /U S T
A IR RS A= 77 v 4 D i I 51 i 18 B3 R At Fn 2
AR

1 #MBEFE

1.1 ##

1.1.1  HFp

PR A ZLAF B S50 = B it
.12 FZERHS5GR

B EY N L SV /BN 4 &
JOR S AR A I B DA 5 35 5 v BT ) 38 R AR 4k
.

XA SW-CJ-1F JC 1 #: 1E &, 95 M & ks
DH5000AB 1 FAHH IR 8% 55 46 . K e T 28 0 4 A 4%
AR E] FHR AR T KA L E Y
AR 722 RS Ay OO BE T AR = A BT AR
) s PHS-3C BUER BT, [ RS B 28 A 5 B 3R
BRCT A8 R AR AR A A IR A F]L
1.1.3 Kigr¥t

(1)MRS }; 32 % (g/100 mL) . i Zi b5 2 g, 4K
FE1 g, 2FAE 0.8 g, EHHZ K 0.4 g, IR —
B 0.2 g BERRE 4 0.2 g, LTRIN 0.5 g, MgSO,
0.02 g,MnSO, 0. 004 g, iE-80 0. 1 mL. I F &
Tofr 4 3 Ak AN 55

(2) K P SE A 15 97 K (g/100 mL) - # Z8 5. 43
g RN g BERR A 4 0.6 g FH TRl B9 52,
1.2 KBk
1.2.1 TZWm#

B b — 3 ik B 3% 3 85 9% O [R) 208 1 326
PO VAT pH— A Ks 357 — BURE ] 7 M — 1% 1 1
1.2.2 WS

MRS };i J5 32 118 ‘C K H 15 min & 1. R )5
¥ LB LA 290 W #:Fh i #2270 T MRS 85 55 5, 37
CHEIEEE IR 18 h, BUL G T 4 “CIUKFHIRAT.

1.2.3 ¥EFEIE

LB %4 MRS # # HAGE L 2 G I E 5,
PL3% (V/V) $Fpi 45 A & B ds 32 3 b, 35 °C i
BEHEFE 20 h )5 0 E B W OD pH Je i 14 5K
1.2.4 Plackett-Burman i & %3+ 7 &

MR A 56 SCHR I 25 S A TR 02 i 390 64 i )
WELAT B W F 5T, & A Plackett-Burman i 5 % i1
MR R IR BB 2 TR TR R 1 I
TR UK AR R B 11 R OB A AR ) o 0 3
X LB 5 He A W i = A A SCH T PB R ER
Wit BHE oy B KB R # ST A R g0 3 4K 1R
SAS9. 1 4 Bl 58 AL
1.3 MZ 7%

1.3.1 HEIRIEEWE

SR FHHR RS i % 32 U 1L E S T 0.
26 1 B DR i G 0 Y £ 2 min S KR SR JE
1% RS 1~2 s J5 FHK wh 25, 9F FH g 4+
ZRIKIT IR B
1.3.2 OD{H X pH {H &

W BE COD D 52 < I 722S R A WL 43566
JETE . #E 600 nm Kb HEAT I . [FIET, DL as (8 o



55 6 1] Wi A% . Plackett-Burman 1 i 36 (5 0 ) S0 SUAT B % 19 45 36 5k 008 « 73
SoRan (X8) % 8 MR EM AT H L, Hrp (X5) MEMH &K,
pH W5 . 5% H pHS-3C # pH 3 5 & B W A3 IXF T 2 A i 8 B, RO (R I TR B (YD),
) pH {A. AR ZEEL 2 AKX TP BUER 2 KSFdEf T
1.3.3 A & BT AR IK R SR R B 5E A K 2 BUAG K S

A 3 B R BRI L R v TR £ HPORE S T O
MR RSB R 0.1 mL 5/ T4
K g HEHE 45~50 CLEA ) MRS [ 45 H
Bre st b, F 37 CHFE 48 h 3 30~300 A~ i
TR T8 BOHE AT 05 DAV, B 0 R BB M — AN SR I
S5 L)L 10° cfu/mlL 25 T A B

2 HBRESH

2.1 PBiXI%ZX

ST SR UL N =12 By 50 1% 3, X 28 11
(XD EERER (X2) V4 B (X3) L B8 IR (X4)
Fi% 25 117K S ) (X6) K G 28 PR (X7 B A 2R 1L 3

2 £ 53R 48 h JF EAT BEVE T I B T A gh
BRI RE 2. AL 2T UIFH. Y OD HER.
ik 1.195 BFL 36 B ROt b R . 1k #) 44, 4 X108
cfu/mL.

®1 ETHREREMEBKESR
A7 £ At 7K -
5

/(g/100 mL) —1 1
A R 0.5 1
B [E2837) 0.5 1
C R 0.5 1
D T 2R A R 0.5 1
E % 26 K ) 0.5 1
F K AWk 0.5 1
G B 4 i v 0.5% 1%

& 2 Plackett-Burman X8 i& T R E R

W X1 X2 X3 X4 X5 X6 X7 X8 OD pH Y/(10° cfu/mL)
1 1 —1 1 —1 —1 —1 1 1 1.093 4.10 4. 33
2 1 1 —1 1 —1 —1 —1 1 1. 263 4.00 6.03
3 —1 1 1 —1 1 —1 —1 —1 0.977 4. 10 11.167
1 1 —1 1 1 —1 1 —1 1 1. 195 4.10 44. 4
5 1 1 —1 1 1 —1 1 —1 0. 844 4.00 15.23
6 1 1 1 —1 1 1 —1 1 1. 084 4.04 4.3
7 —1 1 1 1 —1 1 1 —1 1. 034 4.11 12.13
8 —1 —1 1 1 1 —1 1 1 1. 092 4.16 2.7
9 —1 —1 —1 1 1 1 —1 1 0.718 4.35 16. 3
10 1 —1 —1 —1 1 1 1 —1 1.125 4.26 27.53
11 —1 1 —1 —1 —1 1 1 1 1.034 4.01 1. 36
12 —1 —1 —1 —1 —1 —1 —1 —1 0.748 4.32 14.3

2.2 PBIRIEERSHH

TER BT, 8 PR R EEAH 1A=
TG A R 08 A B 1% 22 A G0 B SAS9.

1Bk g 5 & R LB WA o 22 B il p A
B 5E 0 p B/ N 3RO E 5 I R U 2 R
P A R B p (H L 3.

% 3 Plackett-Burman & iHR &R F =R

NE] K% 7K 15 7K T K 5 Pr> [t|  HEMWHT
X1 1 0.5 1 2.033 4 0.134 9 4
X2 [E3537) 0.5 1 —2.751 0.070 7 2
X3 4 WE 0.5 1 —0.079 875  0.941 4 8
X4 B2 i 0.5 1 1.567 0.215 1 5
X5 i U433 —0.246 76 0.821 0 7
X6 Ji% & FK ) 0.5 1 2.422 8 0.093 9 3
X7 K R 0.5 1 —1.539 9 0.221 2 6
X8 B A A I 0.5% 1% —4.16 0.025 3 1




o T4 o

ReHAALESB

%30 &

Y1 95% Confidence Intervals
40

F10

Bl BRFOSUHWELRMA

T 253 BT p (EAS B0 [ 05 R 500 8 3 kL p
MM R . HER 3 WA R AT LA, LB A&
5 W G < B A A I YE (X8) >R Ky (X2) = [ig
H K Y (X6) =28 1 IR (X1) > B8 H R (X5)
>R G H MR (X7 >4 E (X3). B ] 1, 87 2k
A= I (X8) JE 52 M LB A= K 1 i 35 K 1. 1 £
(X2) Fl s 2 (K 4 (X6) &5 LB Ry & 2 A
R NS A N TN X VNSl SO ESE S A RN
AR R LR E.

1B X8.X2.X6 Xt LB AE K i 4 k.
JFH . X8 Fl X2 % mm B {8 Y G 18 $0 5 7 200 ¢
F, X6 XF MR H Y IR R, B AE Y b
X8 Fl X2 ¥ B By K i/ . e X6 vk BE (Y4 K M
HK.

3 #Hig

¥ Plackett-Burman (PB) 1% i1 M\ #k £2 % %%
PR 2R PP DR U S50 B T S e o B LA IR LR
WFFE I 2 5 1 PR 0 8 17 %8 52 Wl £ o 4] S 7L
TR 1 G % 1 R S R A s T [ R R A b A%
R Z ) 1Y 32 EAE S PRAIE T 52 50 O 1 1k

i PB S8t 45 8 nl g, AE 7 R A B
A AT TR IR K AR A3 A IR AR
TR S0 AT R 10 184 B L T R PR O T R X =
Wy AR SRy A ARSIV LA T 7 3 58

S % Uk
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BMMHERASTFERF G FEZGE
# Plackett-Burman XL

o o, F R

(BRPRL K% A klae 5 TR2BE, BevE PE% 710021)

OB o—F KRS AR AT E FERAT (ETA) A B, & %M & F R EA. L%

Plackett-Burman ¥ S48 F i # T NEA Z K PFXBET,.HE 6 ANMABAEEXRG I LY

"] @%,Lﬂlmtﬁﬁ"@ﬁfﬁﬁ?%ﬁ' R & AT, S REA BN A FNRER
B REERIZY MR E. REZLEM . FENRBEA 37.5 CBKREA 25% BALFH A &

ﬂJ 5.5 g.
X7 - Plackett-Burman i%3t; MBFE; XA &5 F; ¥E A
PEESES: 0636 SCEAFRIRAD : A

Optimization the preparation process of cationic natural
polymer flocculant by Plackett-Burman design

YANG hui, LI Cong
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: A woody plants from Qinling mountains was used as raw material to prepare a cat-
ionic flocculants by modifying the plant powders with a cationic etherifying agent. A experi-
ment program with six factors and two levels was designed by using central composite meth-
od of Plackett-Burman to select six main factors affecting the flocculation. The luminousness
was chosen as the response value to optimize the preparation conditions of the flocculation
The results show that the main factors are etherification dosage, activation temperature and
alkalinity. And optimal conditions are following : etherification dosage of 5.5 g, the activa-
tion temperature of 37.5 °C and the alkali concentration of 25%.

Key words: Plackett-Burman; cationic; natural Polymer; flocculating agent

o 3| AT 28 55 A 2 A8 U 2R A7 e o % BH 8 2R R AL AR
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B TFHREES M. CR BA 2 PEF A BCBH B8 1 228800, JF 5 L T R I R K 1Y
AR T &5 T AN iz &0, 4 4 AR FR Ao R EERUR.

RAMARRER 7+ & A R ORESFEEERA, Plackett-Burman & 1 i i [ 43 471 i L v 41

AT A e Ak | TR Ak R Bk b 45 1R 2 Ak 2E oL B AF G T2 R T AL T Y T
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VR T % 5 m . Plackett-Burman % 31J&
— B2 AT RO WK S B BT 5 s AR O I
ANBEH A 2% IH 7 8] A o 2 BAE B e Al AR
D AR YRR, MR 22 1 25 A DR 3R e bR o
i 36 32 B S e PR, BT DL TR — 25 1 e i TG
14 i B 58 B il A SCAH ] Plackett-Burman %
T 0 28 G O BB B R AR A 1 SR BT Y
FE R

1 #R5FE

1.1 #MH5&A

L BT 7 B N N ) i I % P =
B O3B alD o R T AE 2% Ak 2% 3 ) A R D
FRES ¥ BEAL R T, S50 % A s B R K LK R
K TE AR T B CRIBAL, HUtiE D,
1.2 NBEL5&E

D-2000Y HH g i F s , KT A2 246R 2
J s DK-98T ML F-1E K I8 55, i ki AR O W AL A
J7 5722 SeMt oy 6Ot BE T, bR AL SR B AT IR
WNELG A Z— BT R fEE L R
1.3 SRk
1.3.1  PHES 2B A5

WERRFREL S5 ¢ MR A 100 mL (9 = M,
TE— & W T I A —E &1 NaOH ¥, 15 1k 52
9 152 B B]. BRI — 8 & BT T 7E — 2 iR
JE e % I [) AT kAL
1.3.2 HPHELRRIT

HERAAREL 5 ¢ BBy A 100 mL A9 = A .
fi] 5 LAt S 07 4% PR AN 8 1 1% B0 43 ) DA AR R
R AN T - A7 N R 5N R A i a1 IN X
FH B AR BT 7S U E 0 B R A
1.3.3 ZERCRK

IBUR 46 3 B 2286590 0. 1 mL Al A 100 mL FRiA
R R 30~60 s J5#E 90 min, 3 E]
JE W H 30 mL AL AL R, FE VK R 620 nm R
A HE LA,
1.3.4 Plackett-Burman i3 % i1

75 PR 220 50 1 S Al B IO A [ 3 Ak TR
JE B BE Tk Ak B TR] TRk TR RE L kAR R 6 A4
X R EEROR S 2 R g ko 12,
TR 10CHPH 4 A BEHE 7O Wt R
# 47 Plackett-Burman £ 5, 25 F 2 IR &2 i L,
AT iff 5 o 22 358 79 22 B8 S50 R 5 il e K 3 N IR &R

2 BERESH

2.1 KBELERL55H
2.1, 1 AR IR R 2 R SR Y R

TG ALEF ] 20 min B8R BE 40 %0 (wo) (kAL 7
1 g BRI 1 h B EE 20 C A F T L B
TG AL IR BE 43510k 5 °C .20 °C .35 °C .55 C F& A
BPEEN AR LA 1 R, ZEYCRREIR
JEE B v T 8 G G D DAL % A i TR v T s A
3 b R S G A B A R B B T R R AR N B
AIEPE S FRCE IS I, H A AR B N B A RCG E
I INITE =582

0.85

0.80F ./.
0.75

0 10 20 30 40 50 60
EIRE/°C
Bl ¥BHARLEEFNEEZRHXZ
2.1.2 TG AL ] X 22 B AR 1Y 5 i)
FEIG AR BE 20 °C BV BE 40 00 (kAL ) H 6 1
g BEfLT ] 1 h R 20 C &M T, BRI
AR B E] 43 5 4 20 min.50 min.80 min.120 min &
B PH B 2R I 25 R A 2 BOR. BREERUR
Wit 7% b I T) %A 15 00, T Ak ) R v B B T A s R] Y
R4 93 v % AT B A A 8 R 40 4 T AL (H AT
AT A A0 72 S BOR AT BR 1Y, R 3 Ak B a) A 4, 28

BERCRAEAR A .
0.801
/I
. 0.75F
2
0.70F
1 L 1 L 1 1 1 1 1 L 1 Il
20 40 60 80 100 120

W5 4t 1 IR/ min
B2 ERFARLEEMLGEZ GG EZ
2.1.3 WM JEE X 2R B AR Y 5 )



% 6 39

W MRS EOPE R AR O T BRI A5 544 A9 Plackett-Burman 35416 77 -

2436 AL E] 20 min., 3 R IREE 20 °C kAL
A 1 g BELm ] 1 h BELIREE 20 “C i, BB EUAE
WRE AR 5% .10 % .25 % 40 % & i FH 35 7 22 ik
F ARG 25 AR 3 TR, 2R AR W 2 R 1Y
RN KL 7E I Ak o AR b e 1R AR Y T
F S AE BN A B R B 5 5 R R v I A 4 2R OR T
F A AT A 2R AN R A AR A R A Oy
SN ES T RIIE I T R b 4 4 RO T R L
(R A% R 7 24 £ 4 2 9 RN AC 200 45 Tk A 751 422 ke et
W Ty e A A2 g s A AR Ry LA 3 P v B Y 1
JOI {8 B AS ACRE P AR A ) 3 R, DT 2 R R 7
A 3K I I AR R TR BRI B S — T
T R 3 A R T Mk Ak 7 v R SRR N R R Y
3 ff » TRV ESE U fin s 7 T o B 25 A 493 1) K fige S

0.80
A
075 /
070}
£ 0.65
0.60
0'55 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 4 45
R/ %
A3 BRARLBKEZENGX R
2.1.4  BEAGSR A X 2 EERUR 1Y 5

VBT AL ] 20 min, 35 AL E 20 °C | Bk
4026 (LB ] 1 h AR EE 20 °C, 7E kb
#5551 g.5 g.10 g.15 g THH T & Wi H &+
LB LIS SR AN 4 TR, u] gk L) A RS
ZUBERR U G 3X R R TR Ak 1 £F 4 2 RUOR i
F PRl T g A R R R E A T AR R 0
— i AR ERA A 3 3 A U A 5 O — O T
Mk A, 79 5t A5 22 50l s () A6 BEL o K, 1 AT R 3K TR
i
2.1.5 Tk BE X 22 B AR 1 5 1
FETE AL BF[A] 20 min, {6 fL R E 20 °C vk &
402 EELT & 1 g Bk ] 1 h 5T, ik
Bl AL IR BE 4 A 20 °C .40 “C .60 °C .80 C F &
BB B 2L L S 25 SRR 5 TR, B R
5Tk IR RCOE H G R L TR Y T R T R PH S
ik L 751 5 B R 114 R ik T R 84 oA A0y 5 kT 7 A B
I AR FE PN A 555l 8 0 R g T B AR IR L AR
B AR P B PR - R Ry b B TSR

0.80F

0.75 -\\

0.70F \\
. N\
°H 0.65F \
"

0.60F

0.55}F

0.50F

0 2 4 6 8 1I0 12 14 16
WAL AR/ g
B4 BHRARELEBAANA TG X Z
FUBE - 2
0.80
| |

0.75
£

0.70 o

-
20 30 40 50 60 70 80
Wk A3t/ °C
BS5 ERARLERMMABEZMHLZ
2.1.6 kAL A (A) X 22 BE R 10 B2 i)

FETE AL ] 20 min 36 AL TR E 20 °C B ik 2
4076 BEAEF T 1 g JEEARIRLEE 20 °C i 26 HUBE 1L

0.751

0.70[ u

0.60
0.551 /
1I.0 I 1I.5 2I.0 2i5 SI.O 3.I5 410
REAL 14/ h

B6 %EEZRLHEALNEZ MG ZR
A 2394 1 ho2 ho3 hod h & E 250,
I ZE SR ANE 6 s, B ] 1% ZE 4 28 35 005 s il b
i, 33X Uk B Bl RS R A HE I, Bk AR R 5 05 AR R R R
AT 58 A 3 ik, Bk AL TR 7840
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2.2 Plackett-Burman & 3t

AR Al F D] 3R 4 0 5 SR 45 R RS T D
T AR (CCH 20~ 553 1 AL I [H] (min) 20 ~ 120 5 B
e BE (Y0) 10 ~40; ik fk B (8] Ch) 1~ 45 Tk £k IR
(°CH20~80; ik = (g)1~10. 435 A A.C,
E.G.I.J R&EL E&AHER,H B.D.F.H LR E
T, T — 17 R 17 AR A& DR A 3 IR [R) 7K
AT IS I 0 R M g RN ER 1 .

IR B IT A, 10 SR P s 4 A B

2L AR SR 22, Jr 200 P A R
R 6 101 01 2R K0 00 S 35k P (R /N G 3 e
A B LA AR B T o . T =0. 448 875 +
0.027 808 A — 0.005 642 C -+ 0.052 542 E —
0.007 258 G+ 0.003 125 T — 0.103 492 J i if
SAS(8. 2 WO BAFT5 22 53 Hr vl W CAn 3k 2 B s ) %
(6] 1A% 700 A AF 5 A4 4 A T U X3k P 405 AR i 1
FELR*=0.966 0, Ut Wi vE 50 96. 6 70 Y ELHE
A DA F LA AR i R

#& 1 Plackett-Burman iXiZit 54 R

R A B C D E F G H I J i
1 1 -1 1 —1 —1 -1 1 1 1 —1  0.4937
2 1 1 —1 1 —1 —1 —1 1 1 1 0.354 4
3 —1 1 1 —1 1 —1 —1 —1 1 1 0.342 8
1 1 —1 1 1 -1 1 —1 —1 -1 1 0.318 5
5 1 1 —1 1 1 —1 1 —1 -1 —1  0.6130
6 1 1 1 -1 1 1 -1 1 -1 —1  0.6851
7 —1 1 1 1 -1 1 1 —1 1 —1 0.486 4
8 —1 —1 1 1 1 -1 1 1 -1 1 0.332 9
9 —1 —1 —1 1 1 1 -1 1 1 —1  0.6393
10 1 -1 —1 -1 1 1 1 —1 1 1 0.395 4
11 —1 1 —1 —1 —1 1 1 1 -1 1 0.328 3
12 —1 —1 —1 —1 —1 —1 —1 —1 -1 —1 0.3967

FIH SAS(8. 2 i) G il 56 15 11 51 4 ok 4 bt
FITA S0 DR 2% 00 20 X 6 AN s R &R AT B
I3AT . H1EE 3 AT IR CUEHHE 8 —0. 011 28)
GUEHE A —0.014 52) JUEHHE R —0. 206 98)
Xof 375 5k A KN BIVEE AR 50 v 2% R 2R ) A
NGB R, AR N IER. 75 6 IR
T ACEL T BITE AR TR B B B AR R T A 3 A
FFESOE -3 ES AR EACS ' $ TN N

90% LA LW RAE N EE RN R). HAa K E A
i DA U T AR R R R kb R R
i 20 PH 5 7~ 78 2 0 590 1) o L PR L W] L SASCB.
2 WO B2 13 A PR3 B S B . T AR IR R
37.5 °C B EE R 25 % (kAL FI N 5.5 g 7RI
SR HIE B R 49, 77 % % B AE 52 BRI
T AR K.

%X 2 Plackett-Burman iR BiZitE R A EoQWH

Ty 2 ke H S5 F(SS) ¥ (MS) F P>F

A 1 0.009 28 0.009 28 15.521 93 0.098 246
B 1 0.004 544 0.004 544 7.599 884 0.221 531
C 1 0. 000 382 0. 000 382 0. 638 867 0.570 722
D 1 0. 000 876 0.000 876 1.464 471 0.439 648
E 1 0.033 128 0.033 128 55.411 94 0.085 013
F 1 0.008 507 0.008 507 14,229 02 0.164 974
G 1 0. 000 632 0.000 632 1.057 473 0.491 107
H 1 0.006 575 0.006 575 10. 998 58 0.186 441
I 1 0.000 117 0.000 117 0.196 018 0.734 657
J 1 0.128 526 0.128 526 214,984 1 0.043 352

A 10 0.192 566 0.019 257 32.210 23 0.136 345

Bk 2 1 0.000 598 0.000 598

SR 2 11 0.1031 64

(F#% 88 W)
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KRR QBHE; 58 25

HEZESES:Q939. 11 NXERARIRA: A

The separation and identification of white-rot fungi producing laccase

GONG Guo-li, CHEN Zhi-xuan, CHEN Song, WANG Na, LIU Li-li
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The purpose of this study is to screen the high yield and laccase white rot strains.
Through the method to screening white-rot fungus that the guaiacol medium and tannic acid
medium dialogue rot fungus produce of laccase color effect, and analyzed the separated from
white-rot fungi yield laccase ability. By this method, successfully obtained five the high yield
laccase white rot fungi, laccase produced by a white rot fungus reached 211.7 ITU/mL.1. 12
times higher than the ordinary white rot fungi laccase production. Last using the light mi-
croscopy on the separated white rot fungal to morphological observation and found the mor-
phological features are same with reported in the literature.

Key words: white rot fungi; laccase; separation
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ZAER VP Z W LN 8 i S H ™ AR T ik
2 TN Z B IE . F W I B bR A9 A K R
P R T 00 SO A T 4 0 8 1 R Rl e P B A
ZATrE Y LR S T REZHAEEE TH T,
U S A RO B e SR U T L R I AR L
B2 R PR B A 22 DR T R AT 3R ) Tk Ak
A LR . D MG R A R A R A
O W AR AFR IR R A v B 7 B ) — SR E R AR
4 J5 — B i 31 P9 A 4F 5

TR A By 1% 57 i AR I % 7% kX M LR P
FEEE A R L B B O L T AR AR
7R G O BT DU S B R B
JBL 25 R Rk b B4 L T BB T T R R RET AT A
B 1) 193 722 5k 78 S T 52 3093 40 €0 5 6 1R E 1) )
AR AR Y R LR A Y R T RE A > R B W R
B S AE B TR Y SR8 @ S AR 2 B R S
7.

A BIE 5 3 S VI A A B R AT R
PRI AR5 SR o FH A A A I3 3% 97 5 AR R 5 5 0 o
A TR 14 1B L T A O . X MM AOF 5 B A B A 11
LR AT 1 T 0000 5 L ke B A g b O 0k RT
0 108 3] g 7 A ) A8 LA O X AT T
T A WL A S 2

1 #FAxE

1.1 #4

11,1 FEMCRE

AN ) P 35 1) b 1 oR 4 - 98 8 % 1) g A B
500 W = AL 4y i 2 R 7E PDA L MEA | & 3 15 57
b FRRI MR N R B AT L 43 i 3
LA A By 1 % JE AR R B 4R 3 B
1.1.2 REgedt

(1) PDA §i 77 %.40 ¢ £ 5 R HH.0.6 g
KH,PO,,0.3 g MgSO, * TH, 0.4 g &4 g
Bifg.

(2) MEA Bz 32356 T 2 28 1H R L 30 g,
HEE AR5 g 38 25 ¢ W E ERMMEL 20 g, 48
ZEILFEW 0. 06 g, 2£18/K 1 000 mL.

(3) LT FH . KH, PO, 1.0 g/L.NaH, PO,
0.2 g/L.MgSO, « 7TH,0 0.5 g/L.VB1 0.1 mg/
L.CaCl, 0. 1 mg/L,FeSO, « 7TH,O 0.1 mg/L.
ZnSO, « 7TH,0 0. 01 mg/L.CuSO, « 5H,O 0. 2
mg/L M 1.0 ¢/ LB ARREL 0.1 g/L. Bl 18
g/L.

(4) fir A K By £ 5% 3. KH,PO, 1. 0 g/L,
NaH,PO, 0. 2 g/L.MgSO, » 7H,0 0. 5 g/L.

VB1 0.1 mg/L.CaCl, 0.1 mg/L.FeSO, « 7TH,0
0.1 mg/L.ZnSO, « 7TH,0 0. 01 mg/L.,CuSO, -
5H.0 0.2 mg/L. @AM 1.0 g/L.NH,NO, 0.1
g/L. BilE 18 g/L. 4% /K 1 000 mL.

(5) 8 W 8 3% #£17, KH,PO, 1. 0 g/L.
NaH,PO, 0.2 g/L.MgSO, « 7H,0 0.5 g/L.VBI
0.1 mg/L.CaCl, 0.1 mg/L,FeSO, « 7H,0 0. 1
mg/L.ZnSO, + 7TH,0 0. 01 mg/L.CuSO, « 5H,0
0.2 mg/L. ¥R 1.0 g/L . NH,NO, 0.1 g/L.Bifig
18 g/L.4li#§ 7K 1 000 mL.

1.1.3 HW

(1) BWEL: THRM 22 2R 42 L 30 g, HLIA &R
H 5 g, B EMMREE 20 g, 287K 1 000 mL, 4%
Bl 6 B 7R PR R B SR A L 30 °C L7 K ad g 15
.

(DM K 5 g LRENINA 800 mL ZE1# K
o NaOH 3 H pH & 4.5, 2 RKES
1L
1,14 EZFRH

LB AR FL Ry L W [ BT R Y5 R HD fL 22 BR A
AR R MR AL W A LR AR B A R A

Al
1.2 F&x
L2.1 MAE SR FUARAG 58 v A

e BT AN R AE 4 HE 55 55 02 (0 AR RE L BE AL R
F| PDAMEA &35 52 £ b, 5 K5 PR HCZ2 IR B
ZUR (TR 22 1 Fh B AR R B B SR L R
FEA5 3 4l 1 T Pk
1.2.2 U3 v ™ R W v

3 5IN PDA L MEA | % 30 5 7% 3 v Bk i K 34
AT ) TR R o R TR 22 1 o B A RO B B R A b
F% 5~7 KJa . Bk A W 41 €078 (0 18 1 T B L 7E AR
NUEEE S S =R UNE Kt Y S Bral (R N
AR AR R R R 3 L kAR @
Ao BB ) B AR IR IR B SR L R A A
PRSI AR e b S k.
1.2.3 & M

O % M0 R T T R, B A R
PDA W ARKE R I ERR IR B R A8 P 5 5% 8~ 14
Ko STV A A7 Tl O 1) 0

it 3 BRI 2 7 R BT R

FEL T I P 7 % BBOE B SR U, N E 2 A it
G B ALES L (4 000 r/min) 10 min, B W K
RISy R 97K

SEMEIITECE ¥ 4.5 ¢ T @A 800 mL
ZE MK NaOH B H pH 2 4.5, JHZE1#
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B4 mL Y T mA 1 mL B IRA
Y1505 . F 30 CKME R M 30 min, U ODyg; fH. XF
WA 4 mL FARZZ IR 1 mL M. — A
TG B SR B Ay B 51 K 465 nm 0 Ab T
JE—A~ 0. 01 BRA AR Ak T 7 A4 A A

iR An=t 1 PR .

s AOD XV, X 10°
V25 Tk Y _ 1
BB S1(U/mL) Al e XV, XN (D

K e—AAIKBI7E 465 nm AYEE/R I OE R %K
F1.21X10" (L » e em )5 Ar—[ S A
] (min) s AOD—W 6 BE (19 A8 0 AR ; V, — L £ DL
W B AR R (mL) s V., — g 52 R Y A FR
(mL) s N— i i B A 4%
1.2.4 B

1B EL B 9 2 6000 A - A — > 8k 7
— AT R TR A R Sk A T — T el
7K PRI ET BREC/D 8 11 1R TR 22 44, 1R FE 3
PR B 4l oK b, FH R R R R R R T k.
T2 SERE Y AT e, 35 R A AR R
F B — g b 4l v oK W K AR S — v R A G
BEs B AR L 2 A 0GRk, (o A0 B A A5 T3 B

TE W T W EE. FLAd T S e %) ) - S AR
15 J5 A SR R S R .

FB EB 9 B RURRE . (8 B B A R IR
AR 2L N 2 — A B AL A A T £k 15
M DA B, TR A

mol !

2 GRS

2.1 AR AkGIKG

DN RS AR A TR A B S L L 43
PDA MEA ., LIt 7 3 {785 5%, B 8 K A
[ T Bk 1 35 F . S5 R4 E 1 FRR.

ME 1 TTLLE L PDA R 35k MEA 5353
LIS IR AR I 5 R B LSS 5 KBk
1 s,

X1 ABESB

K2 s e T B

T A/ d AR A/ d il CIA R 7T )
PDA 1 5 RS 5~6
MEA 2 6 R 2
LI 2.5 B i ] 1

MZE 1 A LLE H PDA K35 L85 35 1
FRF L G KA H R A 2 5 5 %
B I H A% o B T R, S T — 2 1 R
MEA i 323 B AR A &8 KR M+ 58 Bl Mk
I A MR R B R N AR
DA $hth A 6 BE %, LA 5 A 40 T8 R 43 s BT DA B
YerA B R L A AR AR L — s B IR R AL
FREFR A G KR A BT LK I AR R0, A
R VAR S R B 0 IR SRR EL Y AR S
YU . B DL R IR 40 B S R, AT DA £ MEA 1
R

BCEE, AT LSS S8 AL 8 TR 9 TR R AR I . 4
AR AR TR A0 855 3% 3 1 R A7 55 1. 7 0 30 i 6 i 9 3
b ATHEAT Z R A S A R AR 2l Ak ik R B 1R
F 4l (1) 6 Rk S5 R E 2 Bk,

B2 aBABGLEL

MK 2 AT LIFE . PDA B33 MEA #E:3:3E,
LR SR BRI R R AR WL &4 5 XK Bl 3k
2.

R2 BHEEHREERES

KMmem fmrms
&5
LI LS Tl
PDA 1 4.5 Y]
MEA 2 5 g

1

0

LW Kb WA A 5 0
& 2 W] LB L 5 425 PDA B R 5E #°

FEE SR BER P A K K R 22, R IA I 2R

R R

PR AT L)
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B3 meABWFELE
e B A By 5 % S O T Y 1 R 4 o R
BRTR B Fr A b gk 2R v , Ph A 5L (O (B Y T

WRIEAT S 5 40z , 20 R B 9% BE A 2 4 R AR
E Y € Pl AN A 4 PR,

// =

B4 B A
4 AT A R AR KR A R
A (e P, 5 BH P A SR B I R A I R T AR A
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4 5 5 P TR R S 3 TR P 43 ) B A
FEIE AR 7235 55 3% 46 P 85 3% L R DU R T Ui B
TR 5 Y AR s 7 5 o R T A S 1 RN B R ARk
30 °C,%%# 132 r/min,pH H#K.
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F o ik L o A T T 7 A ) R 3 SR A W I L A
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W EMRERZ-—FLFOL RARRRAAE, AT EREOE M AT FAHRE
BT, A3 AR E N R E Bk CM1L.CM2,.CDM-003, B =T B A5k EH
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LER AR R AL A ey IR B R TR IE.
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Temperature influences on the growth of Cordyceps militaris

QIN Jun-zhe, DU Jun-guo, CHENG Wei

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

Abstract: The market demands of Cordyceps militaris which is a kind of a valuable edible
and medicinal fungus is growing increasly. In order to realize the industrial production of
Cordyceps militaris, three kinds of Cordyceps militaris named CM1, CM2 and CDM-003
were used to study the effects of temperature on mycelium germination, mycelium color
transferring and stroma differentiation, stroma growth and production yield. The results
show that the optimal temperature for mycelium germination, hypha color turned and stro-
ma differentiation is 20 ‘C, and the appropriate temperature for stroma growth is 20~24 C
by artificial cultivation. The research provides scientific basis for the production of cordyceps
militars on a large scale.

Key words: Cordyceps militaris; temperature; {resh weight
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Wil BB (Cord yceps militaris Link. ) X FR KL
Hors e d EFE L SRR T A AR TR ] (As-
comycota) \ ¥ W N (Pyrenom ycetes) . A JE & H
(Hypocreales) .7 f W B} (Clavici pitaceae) s 7 H,
BLJE (Cord yceps) RN JE L) A A
FHPENREER . ZBRCEIUE . T EREER

xR B .2012-09-10
AT E P #H TR R E (08]K232)

B IR R AZH R IR R VS H) L2 R S
FRE PE J5T 7+ A 10 I RE AN L L i AR R
1l Ff TR L R B OKOXL L BICER  BE A SE B I SR
P LA 2 A, B 5 A R A R A
[ FRE = A 2 A S 2 M 23, E A 20 fiE2e
80 AFARAE T A4 ol B 22 BF 5 BT N T 57 B L e
BRI LI AR T vk O I B B TS
U RN TR R RIRZ AN TR A RS

FEF R Z R 1957 =), 55 BRI BN i % AR, BF 52 05 10« £ 24 1 EL T B8 IR 52 5 0 1 L 0 %8 RO 2 5 1
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e 85

TEF E ARG A R B 2 RN B TR
G Al R B HLBE B gt A 2 Rl M R AN B B
MR Z A LR 2 R AR B IR AL R R
AN Ty T S AR R T HRE R AR Y 7l A
S TR A0 U R T 0 TR A ) B e R R AT AR
G . LA O U S R 0 7l A A 7 A B B
2 1 4 AL AR

1 ##5FE

1.1 XML &%
1.1.1 BFb

A i g B AD CMI T CM2 SR [ 76 2%
A R B AR 28 B BEE BB R 22 A ) S
BT BT 4 B 43k S8 )5 45 A5 CDM-003 H 74
b AR ARBF B K 2= T A Wy ot == B it
1.1.2 J5H

FBFORML G /N 22 R L2 R L A R
WL — AUBR B IR B A4k AR &R BL.

1.1.3 1¢%%

LDZX-50KBS 37 X 71 Z8 R K W 4 (L ifg
GERITA) ) » SW -CJ-1F 8 TAER C 5 Mg
AR ATD » MJ-160 BRI H & 374, HYG-
TTa 30 A% X1 Y 1 3 42 AR C 0 RS B gl A ik 4%
A IRAFD Ay — B R T H.

1.1.4 B3t

TEAR B A4 ( 400 mL KD H.mA 28 ¢
INFE+2 g TR 45 mL A9 IR, Hop
TRy WA NE 20 g A K 5 g, BEIR — AP
(KH,PO,) 1.5 g. M8 (MgSO,) 0.5 g, VB, 2
h,7K 1000 mL.pH AR, BrFR Bl IR G357,
HTmEZERKEMA 121 CF KW 60~ 80
min, &5 %5 7.

1.1.5 WFEfk

BB E R A PDA B39, BT 25 C

PE A AR FE A P B % 7~ 10 d. 2 KRN K

==Y
He
=

WAL AN RE A 120 mL/250 mL 4 I b i 26 B
2.0% .\ AW 0. 5%, KH,PO, 0.15%,MgSO, -
7H,0 0.05%,VB, 0.05%).7E 25 C 160 r/ min
REIRFR D B 57 28 WA B b 4 1.
1.2 XIx7w ik

B 9% He B A\ K5 R0 b OB S Ve 8 B R S A
T SR R TR 5 mL. T 22 DA F22 ol 3 5 e i 224
o3 KR TR AR KA 4 AN B
1 B BEAE AN [ A LB (16 °C .20 °C .24 °C .28
C)Y N FRAN AR B B SR il B2 ¥ R 23 °C L6 IR
FHAT R 6AT , 28 AR AR HIAE 8026 ~90 %0, WL
IFic R AR A K AH L.

2 HFRESH

2.1 BEXNAAGYA

M 1 Al R 24 °C BF L, CM1,CM2,
CDM-003 & W JIr 5 B9 BsF 6] 4353 30 h,30 h.24
h, 6 16 °C i B9 A& B I 1] 23 591 221 10 h6 h.12 h,
R 24 CH A M TR AR LW, 78 20~28 C
A DT 22 4 6 55 77 3R 1R T 75 R ) 2 8~10 d, 1A
KBRS WRAE. LR, 3 P AR Y
PR (] 1 22 30 22 SR K ABAE 16 °C i) Al AR (]
A 13 do13 d 10 dWHERK T 2~4 d, IE i R 2
4 A S i L 3R I TR S R T 44 A 7 TR .
1R R, 20~ 28 °C I N 22 4 K 1Y e id
W HAE 20 CHE, F M E = EAMHE S 24 CHI
28 CHIEIA IR K, FH L2/ 2~5 o, R BRERK
F14) o G Yl B R 4 AE A R DR A L B X I AN S TR bR
AR AR . HOTE RS R T W Z KN
A DLIHFER 2, F B B A5 40K 2 55, Rtk
TEA 92 B B RGBT AR IR R R N AR T R
. UL, 7 AR PP S e R 20 C RS R T A A
T ARAG e R e fif o

F1 BRENEHLEEKPZMW
I CM1 CM2 CDM-003

16°C 20°C 24°C 28°C 16°C 20°C 24°C 28°C 16°C 20°C 24°C 28°C

R H A /h 40 36 30 32 36 36 30 36 36 30 24 32

R W AYELE /A 13 10 9 9 13 10 10 9 10 8 9 8
W 22 (5,7 ST = I & N 4 & = H = S| B #HABe A &kA

TH 22 %% FE Gl T SR Wi % woOWE B woOWwE "
TR/ g 9 13 9 10 8 17 10 12 11 14 12 10
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W T[] P4 S, A T S22 1 M R T 22 1 B
R0 R AR TD k-5 A ] B R A 24 8 A HIR B 2 ]
JLACL 2 G A AL AR 400 3 b A ER 4 A Dt B 4 i B L B
PR 22 P TR 22 P BT 60— P[] G A A T 22 AR B
—E R OB, X — P B O B A

BrB. SCge g Rk 2 iR, R R B EE X CMT,
CM2 52 J8 5% €0 Jir 7 19 I () B €28 s R 100 45 52
Wi AS KL fHEI X CDM-003 45 i E B0, 16 °C I
28 “CHMRLEE N , LG R Oy 25 AR 22, 3% 2 L[]
HF 2B, 20 °C B AS [ 1 TR Bk 2 1 AR A5 55 K 7 s
fief

R2 RENE£LHEGHZIME
I CM1 CM2 CDM-003
16 °C 20°C 24°C 28°C 16°C 20°C 24°C 28°C 16°C 20°C 24°C 28°C
56 W R ]/ d 7 7 8 9 7 8 8 8 10 9 10 12
T 22 5% W W O W E R I R Y WKW mW W
LR TN ¥Ry ag 52 Lag ¥ B % M —m MR
TG/ g 10 14 17 12 12 16 14 14 8 12 15 12

CM1
A1
BT R A Bk
FEvE 22 58 2 i )5 T 22 N R 843 4k, )
7 AU R ST T /N SRR s BN D R D R ) TR Bk
FHE A Bz OC T, PR, 2 R B A i e AR
BB, AT 8~ 10 °C A il 22 ) 38 I 56 1 T K.

2.3

2.4 BEXNTEAKRST RKERNGY A

INT R 2 B 3R IR AR LA AR L T L 7H Ok, AL
TR AT OE R BRUE B B B B A IR R R
PEAR B B 7 A8 o A LR 37 i B — BN PR A
K Sk I K SRR I, TS 12 0 5 8 B0, B AT 252

CM2
20 CBF CM1.CM2.CDM-003 & # 64 # & % L

CM2
B 2 20 °Ca CM1.CM2.CDM-003 & # 4§ F & 54L& oL

CDM-003

53 B B0 [ A A ALk ) TR 22 PR (0 — B N R R
QRSB IR L BIZ I K I T 4R 41 21004k o K B T i
NEEY S RNE I NS AR N R AN SN DAY -
B/ T SRS SRR L AE 20 “C I Y1 B
1 LI U A 2 B,

CDM-003

WEARIE . 1 A8 13m0 o B K IR IR 2 O
A AR TR OB 2, bR B AR (0 A AT (A
PEA AW BEAY 5 4, HAR — A LA
BE ph AL 2 A HL P A 1 5 I T T Y R
Tt th UL SR AR N TR L i A7 88, ol T 3 A1 2%
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R A R TR BT B2 K 3 PR,
IR B 5 K B BEE A A ). SE g 45 2R n
x3 BENFEAERKMNFLEERNFNT

CM1 CM2 CDM-003
FRER 16 °C 20°C 24°C 28°C 16°C 20°C 24°C 28°C 16°C 20°C 24°C 28°C
BT R IR/ d 70 65 62 55 72 69 68 57 60 57 56 48
W 22 (0,15 H WO W W O W KW W W
ToU 3t 2 75 Pee e P P i
F A 8.4 9.2 87 7.5 8.2 82 7.7 7.0 6.7 7.4 6.9 5.7
TR/ g 14 12 17 12 12 14 16 10 9 12 11 7

R 3 AT LLAE M, f kAR K, e, ma . SRR 20 CH, 7
28°C W, TR, —M 48~ 57 d #EAl R AGEMTEM T MR T RN EL EK T FE
W, HF RN AR R S 20 CCRAHEL SR A I 380 T AR FE Tk Ak A 7= S R
TRET 1.2~1.7 com, TJEEEE FFET 5~6 g, BEARA: = A, 3% 3 iR W], CDM-003 B2 T i 1
m R 25 M A KR 20~24 CHf, FREAK Ak 1] B S AIE T CMIL A1 CML2 ., {H 2 HE B 7 JRE ) i

T T — T

WRE, ATERF AR 56~ 68 d. B AAY TR EEA WK TR B A AR D 2 e ] 22 S BT EL

]

5>

M1 CM2 7 CDM-003
B3 24 °Cr CM1,CM2,CDM-003 & #k 8 F & £ &0
., BN AE A KR BRI, TR 22 A K 3R B
JIT AR, AH o A A 22, BRL 7 SR B R v ) AT 22 S 15
iy R T T b IR IO AR IR A SE AR LT, R A RIE B X 8 s B o R (RS R
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PRI J5 4E 1A H e oA 2 b ) P 2 <R iy B TR 22 B 0 1) Bl R B SR 20 °C L IR
AMET 16 C. HEF—WLHAE 3 H ERIFE, FK MRS R T 5 0, — GO0 T L e 6 )5 R TR A,
1610 A EA) 58 B e A . AR R AR B R A8 7 Al B8, {H A 2 Ji R 3 B €0 )5 1 TR AR AN fig
T 22 5 K RS AT B A Ak 2 AR 3 0 B T B AE H 92  SR I . ORI A 43 Ak SR I L A AE
W AEHEAT T A S A P I M RS R A AT Ji B0 DU 68T 5 AS 00 0y T B 1) . ) Bk 4y Ak
i 4 it AR R EORG I Ak TR R RS T 22 A Ak
AR AR T I RO 22 E KR E T4 ANERIE® 7. O F s B, 2 4R B, 58
RO BV /DS 04 3 B A8 b 3R 25 5] A 55 R A B Ak TN G R TE . T2 Ak 26 19 Ji R AT R O D 4k
I . DN SIZ 55 AT R M RS T 22 e TR Y B AR BE Sl 20 BB PR 2 TR AR 405 08 % SR B TR Y
C.AH I B 22 KR F L 20~ 24 CHEFRIW WA A R AR AR ARG fEm T
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], JF Hg2ft 7 S LAl 5 Bs 4R .

2% Uk

(1] s\, R MUr. RREHE FIABRMRLI] Ba 5%
FHAES . 2010,18(5) : 32-36.

[2] Andrew L. K,Kristine M C,David W. Chemical modifica-
tion of a lignin model polymer via arylboronate ester for-
mation under mild reaction conditions[ J]. Macromole-
cules,2009,42:5 906-5 908.

03] i e EE 00 253, T e ¥ . o 7 1T 437 32 DR AL BB AT (2 28 4
BT 25T, BRI % . 2009,30(10) :177-181.

[4] 5knsg g, bk sV, 428 & ORI I I 20 T2 5[],
Alk TR 4] . 2006, 22(5) : 226-228.

[5] FIBIMS , 38 ok , 7 i 16 . BC3E IRt 256 8 Al Bl 4 RURR AR Ak AR
=ERAL S WRIBEFEL]]. ARl TR 244, 2006, 22(8) 1 18-
193.

L6 XINAR MR 7980, 5. PO A RIT LRI B %
iy [ A R 2T RO AL . 2006, 37(8) 1 45-48.



308 56
2012 4F 12 A

RSP EREZR

Journal of Shaanxi University of Science & Technology

Vol. 30 No. 6
Dec. 2012

*

XEHS:1000-5811(2012)06-0089-04

0

5

o-INFA R EEE S BRE R GIE

kA, BEE. kg

(BEPERL K% A b2t 5 TR =B, BEv PH %

5%%F

710021)

O EATEEHDWESET B 2K AR ABASSEHAKR. KRG AL E %
JEih 3MEEFE AR HWEANR, RELHEET WA AR —EEF A A 0.64 U/mL 89 A 4
Nl BEEEBES BRI AR AR, AT N ABHHFAAY ZRAEHAE.
KER 0K R AR A LS, Hik; £2; BED

REESES Q555 .4 XERFRIZED : A

Selecting and identification of the producing strain
for a-Cyclodextrin Glycosyltransferase

ZHANG Zhi-wei, LEI Xin-hui, ZHANG Hai-qun
(Colege of Life Science and Engineering, Shaanxi University of Science &. Technology, Xi'an 710021, China)

Abstract: 22 strains of bacteria which could yield a-CGTase were prescreened from soil sim-
ples. These soils are rich in starch. 3 strains of them with higher enzymatic activity were
further selected by assaying transparent zone. Finally, we obtained a strain with activity of
0.86 U/mL from setting up a standard curve of enzymatic activity. This research showed
that N1 was a Klebsiella oxytoca based on its colony morphology, microscopic observation
and physiology and biochemical characteristic.

Key words:a-Cyclodextrin Glyeosyltransferase; selection; identification; enzyme activity

H AR FL A 7= CGTase WA ¥ Fh 2

Rz . H

i

PR A 45 4 I B FL i (Cyclodextrin Glyeo-
syltransferase fij ik CGTase,EC 2. 4. 1.19) & —7F
RE A% 3 38 70 1 PN B W e A 12 07 A DE oy B AT OC KR

A AWK (Cyclodextrin, & 8 CD) H) il 4] i
LA I, o o3 1 y-3 R, 1T o o3 1 y- M
KB Tl A= 7 PR LA R A 5 K PR TR A
R 3 1 4540, 0] LI SRR UL S T iR
B F A3 DT AR R A AR AR G W B
PEBT. AUt PRMEAES 76 B a0 L 5 24 Akt i A5 ST
Az BN

xR B .2012-09-28
FATH . BVE A H AR AT H (2009]JM2005) s B PG & #HE T

R NI &= I - €2 QI R & o N A
S AR Tl b A= 7 BRIRS v A B AR W 2k A
FAFT TR . WE SR W, 2 AR T R R 2 R A AR
A 4 CGTase, W0 4K 1k 2 6 #F W (Bacillus
macemns) . B K 2 ¥ B (Bacillus megateri-
um) IR ZFE WA H (Bacillus circulans) . W& 8
Wi 28 18 #F & (Bacillus stearothermophilus) | 48 4
WAF H (Brevibacillus brevis) . BB 1k 2 4 FF A
(Bacillus alcalophilus) Fl 7= B2 5 [ AT B (Kleb-
siella oxytoca ) 5.

FUAT o-CD FUZ AL T 0 5T Bir BL, i AN E Tolk £k

LRI &I T H (09JK372)

AR T TR e (1967 —) s r  BRVG PG 22 A, e G BRI, BF 5 T 1) < B2 0 42 1 1
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A7 FEIEH T o CD A 77 1 A & T 7 Bl 7K 758
8,11 H R Z %0 o-CGTase AL TE N A4 LAY CD 1,
BT o CD B A f-CD Il y-CD. 47 51 1 43 25
afifl o-CD, 75 B fdf 1] e 1) B 4% i &b Bt ¥ 5], HL
A HLEA R 5 B e DL 52 4 2R BR AR OR M BR ) 1 BRRRS
TEAR Z2 U I . T ol R i 1 2 A T 2 7Y 3 —
B g5 Al A2 7 o-CD 3 1 AR 238 )%, i A= 7
BUASKE DL T B BUE o-CD W& 4 3 s A T, BRI
T oCD Wz ff . AWESE B 78 i 1 — bR ™ o
CGTase I 1B = BT BE, R o-CD 1 Tolk Ak A 7
PEHEFOR SRS 1R .

1 SERMEATIE

1.1 kMR
.11 &E&Eme LA

RERETEA T LB ok
4 T £ FE.

1.1.2 EZEHH

(D a-CD #pfE M . L warker 24 A

()3 RE B BEE R H RY AR, e
PR B YR BR 5T 2 .

(3) FT 5 1 U oy | LA T8 K35 O 43 T 4.
1.1.3 U#ik s

(D LDZX-40SB 37 7 A #2728 R K

(2)H-1850R 5 2 /=1 % VR 25 0o L

(3)BK-FL % 5% 1 i 5

(HUV-2600 24T W4 66 1T
1.4 Higst

(DY) FREE . FTIEPEE R 10 g AR 5 g.
R 5 g K, HPO, 0. 2 g,MgSO, + 7H,0 0.2 g,
Na,CO; 0.2 g BBk 0.3 g H 34 0.1 g Bk 20 g
H#k pH,121 ‘C KB 15 min % H.

()G TR F e PR TERY 10 g AR 5 g.
IR 5 g K, HPO, 0.2 g.MgSO, * 7TH,0 0.2 g.
Na, CO, 0.2 g.F 4k pH,121 “C K& 15 min 45 1.

() E TIN5 55 5 R 45 g B FRIER .
A 1000 mL ZE A8 K Hfv, i #5121
CKE 15 min £5 .

1.1.5 R il

(DR (pH=6.0) :Na, HPO, 0. 2 mol/L,
A8 12. 7% s NaH, PO, 0. 3 mol/L & F14 %
87.3%.

(2) 120 Cw/ ) AT VETE R VI MERRFR I 1 g 7T
VEPEVE R » B BRAR b T G2 v W0 )5 1A 100 mL
FEZS FHGE W BUE 25 2 100 mL.

(3) A VA W - 2 v TE ) 0. 1 mmol/L H
BRI

(D) a-CD BRI W < FH 25 18 7K T 1 v B2 43 30l oy
0.3 g/L,0.25 g/L,0.2 g/L,0.15 g/L,0.10 g/L,
0.05 g/L ¥ a-CD ¥ W - VE N bR .

GIERRR W 28 FAKECH pH=1 fE Mm%
.
1.2 %%
1.2.1  oCD #rifh £k i 2 1l

FHW A 436G BE VL 7 pH=1. 6 YR %%
T i T B RS B o-CD JB IR (3 45 52 4 W i v
WG BE T [ 7 — 2 90 N RO BE T R S ik i 2
)77 A6 5 LR R

B o-CD ¥ R 0(%5 1) .,0. 06,0. 12,0. 18,
0.24.,0.30 g/L K45 2 mL. 2 H0A 2 mL H %
BRI 2 mL FhARVE W, L BI45 27,17 “CHEIR K
W EE 20 min J5 . 76 505 nm AL H W O6 R,
Itz £k
1.2.2 o CGTase [T J7 i) 5o

WA PEVE M A 1.8 mL, 5 0. 2 mL MM
Mg IR A 3457, 40 CR¥H R BL 10 min J& . 37 B
2 mL $h RV WL RN, A 2 mL H 3
W .17 C/KBEE 20 min J5,505 nm |l 0% 5%
JE 22 I T T 1 2 C— S S L O Bk g%
PEF B8 A i 1 gmol o-CD T 75 (i) .
1.2.3 7= il B Ak 1) ) O

AR 4 Bl HRESS 25 g A 4 34225 mL
OB A= FRER K A9 = fA3 .60 C KR AL RS min, JH%
FREHRIZE IR T 4 A0 B 55 3R 3P L, T 37 C1H
TR 120 h. i A B EaE W B T 7.
1.2.4 X 1.2.3 sk b A A7 o W1 P8 %) 1 v AT 43
B alifb. B ol b 55 A Tl AHm b &L
1.2.5  XF 1.2, 4 BSR4l 18 bk 8 0E W R AR/
PRI 74 A2 1 HGAEL, 26 B 40 R 1 B A AR A7 T ik
B RE T, 58 R
1.2.6 7= B AR 19 &2 0

¥ 1. 2.5 PR TR MR R T 0 R R Sk,
37 CHEE IR %, B 2 h, W o-CGTase M
71 s il 2k LR A AN 7 T BR Y IS )
£ 0 2 Ll ) 2 v Y B R
1.2.7 FEEGEMRPIL 4 E

(D HEEIE M ULER

V52 0 A5 ) A B R Ok AR T 8 3R L,
37 ‘ClEIRF:FE 24 h, WECHTE LS.

(2) B OB & W 5%
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TR A - o FRRIDRG A 2R T B T TR B O 3 S 2R + 91 -

X A2 B A B ) T PR R AT A 22 TR, B AL

(3 HE A AL S

Xof A2 0 A4 1) B4 TR PR AT AR P AR A S8 R 1
iE.

? HR5H

2.1 #ipsR

P WIIE wk  MOR IR T Ay | £ S, oK
o LD 4 Bb LA R AR BE WD O Hh o CGTase 1Y
PR SR 1 TR,

=

(a) = X2 b R TR AR W) A O B
FEIR AR

(b) 3K Hh A3 A 4 1 0 3ok B
FE PR E A KR

(c) VEXI | Hh B ) 7E I Uk 1% (d) 2038 o A D 7E
77 MR AR ROR T PURSE o B TR T o8 S N

B 1 7 aCGTase 9@ #6941 ih 45 %

1 A LA H L4 B R AR BE AR B R 5 B
P 7% . X R «-CGTase M %, 248 1Y
CD BB -5 35 5 3k v i B 648 A0 BK & A I I, B 45
248, T R HE (035 B e
2.2 HIHER N1 R

Xt A 15 B T 1 B IR AT R 4R AL AR F 22 B
gl JF O A W B A B T RS B R TR
HEM AR 1 i),

& 1 AT AAE M N1.N2 F N4 B 8 e i
K451k 18,16 F1 15, %3k 3 H MR A7 T U4 &}
AT, 52 1 B .

75 WP AR/ TR TR AR B EAE K /NSO T B AR
H 72 o-CGTase RE T . B A2 B 188 K ) 7= fif BE
S Bt 2, N1> N2 > N4, % N1 4T
52 Wi
2.3 2% o-CD WA &

a-CD Wy brifE T Ze an & 2 FroR.

x®1 22KENERBER/AEERIER
4 BB EA2/ mm 7% HAR/mm HfH

0.12

010 L y=0.0205x-0.0209
R*=0.9994 /.
0.08 | ///}

(mo///i

0.05 0.10 115 020 025 0.30
HWIRTR B/ (8/1)

B2 oCDirfgk

=2 & W P H AR /mm 7% H A% /mm b AE
N1 36 2 18
N2 32 2 16
N3 36 9 4
N4 30 2 15
N5 26 3 8.7
N6 18 2 9
N7 24 3 8
N8 26 4 6.5
N9 22 3 7.33
N10 22 2 11
NI11 30 7 4.3
N12 23 2 11.5
N13 26 5 5
N14 27 3 9
N15 10 2 5
N16 18 2 9
N17 20 2 10
N18 30 10 3
N19 30 7 7.3
N20 26 3 8.7
N21 40 15 2.6
N22 46 10 5

M 2 s A RS L 7E o-CD MR EE O
F0.25 /LI NRMEM 2 iy 24t R =
0.999 4, A FF I & K 5 o-CD B 7% 12, 11 15 J7 2
H:y=0.020 5z + 0.020 9.

& A — € A G FL 2GS TR o
CD & EAKT 0.3 g/L BYFES . BI WG B A4 75 [
AKF 0.102 5.

2.4 ME NIN2 f= N4 #6985 7% ) i &

N1.N2 Fl N4 B 1 il i 7 ith 2l 2 45 4 an
3 iR,

E 3 AT LIRS LB 12 h )5 3 BRI AR ER =
H: T o-CGTase. 1/ 30 h BIE 1 —EHAESEE W,
ZJE R R R b, & B 40 h S N4 B EETS 1R 8R
W R REL55 h Je N2 Y BTG ) 0 f 20 RS
40 h —HH] 90 h S BT A, N1 19 G 1) — Bk
B TR IGAYERETE 0. 64 U/mL £ 4. N1
B AT N2 R N4 B, B DL BE B N1 Bk i 2
BI7= a—CGTase T JJ %58 = B AR,



« 92 . BReHEKRE FHB 530 %
0.7 2.7 N1 #9438 4 fL4F M6yl 2
0.6 N1 B9 A B A B FRPE QN 35 2 Fros.
o5} iﬁ; F2 NIHEBEAEUHE
E ol ——Ni W E TR W TR
o V. P. + 3k ar —
3 gal PR h + H.S -
E& 5 1 + IR 1t +
0.2t ] 2 W 7 R + D-H & B +
, WA + W e 1 -
0.1y TRE - FL bk -
00 A , , , 2 i + L] iz 4 i -
: 20 40 60 80 100 D-A H + L- R 2= p +
T D- 1l B4 + Y +
I/ D £ iR + H.S -

B 3 NI.N2# N4 BoB5iE H &
2.5 Nl BEMAHIE
N1 WEEESNE 4 Fimx.

B4 NIWHAELS
N1 PR VETE A 2L R 35 B TR V& e |
FR R GRS TS HAR Y 2~3 mm.
2.6 N1 &9 28K AL
N1 ) B S W E 5 fis.

<

B5 NI FZRFEAFIMAAR
ME 5 ATRLE LN & G B JAFIR, i
KN 0.3~0.5X2~3 pm, LA, ANz 5.

R BHAE SR L — 7k A R
KRR 2 A 25 5, 6 PR UL A0 T R 40
FM, N1 % E R 728 v 51 K (Klebsiella

oxytoca)
3 HRIE

0 2 B — Bk 7 o CGTase W T 17 %8 & 0 T bk
N1, =6 774 0. 64 U/mL. il i 1 7% ¥ 2 il &
OB B EE , DA B A B AR AR R 00 2 L 25 5 N1
R AT B R R v T AR IR N1 o LI R — 2
VAR EH 1 K TRk,

2% Uk
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O OE Akt P EAEBSOMAR R R R B A T ARG E ) S B GRAE
k. T kB A A TRk xR B B AT 5 AT SRR IR AT 45 R P 948 K KA, R UG A
FAMACE kB AT R B AL R AT B BRI AR A5 AR U LR T AR K AL R4
RERW T HBRASMGRACE T ik, e TAZ SRR P T A 2L EAER.
ERF AMAKT; ARASH; EATE
FEESES  THI22 X ERFRIRAD : A

Finite element analysis and optimization
design of the pressure vessel

ZHANG Cai-li
(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: According to pressure vessel material waste problem in the traditional design, this
paper puts forward the pressure vessel optimization design method based on finite element a-
nalysis. In this method, firstly the finite element analysis is applied to carry out stress calcu-
lation, and the related results parameters are extracted to be use following calculation. Then
the quantitative calculation is conducted by using optimization design method, and the best
design parameters which meet performance indexes are got. At last, this method was used

for the optimization design of pressure vessels. Practical results proved the validity and the

Vol. 30 No. 6
Dec. 2012

practicability of this method in the pressure vessels design.

Key words: optimization design; finite element analysis; pressure vessel

0 35
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1 gt EARREE

DA TR T AR e R R B — T 1B B~ Bk
B AE S P S 2k IR BN L B AR B BT R
Hh 4R B AT BE 58 56 B9 BCRE B R BT S 7 T
T 52 B v A 0L P AR 3

DAL BT I B B AT S L E AR A 45 5 1Y
PR — BB BT AR R R N T PR RE AR AR L 46
F 35 bR 52 3l 2 8P b 04 0B, RO E B R 2R
Ja A 7 il ML E AP LA s 3 45 HE A5 PR R
T FL A AR SR A5 s T 4R — D s 2 A H A R
B R R /N BT AR R G IR T A

PEATARA BT B S B SE BRI R AR AL 1k
A BT BB Y A W R it R R AR AR
7 B bR R, 0 A B i 1] 0 5 R Y — i

YW
KRBT AR B
1.:[11 Ty v I”]T
(UERANE S QUACDY U ER 2 2N
min f(x)
Ho il R R A

g () <0, j=1,2,2m

B (2) < 00 b=1.2,1p

h(a) =0, 1 =1.2..q

K n— WIS BB m — PR R &
BIANE p — T AR ZH N g — AR
[EIESESE % 3 @

2 BRTEHITHREEITHELRLRE

R AL 38 AT B T 40 B 1 ANSYS #E1T
AL AT H R LA 4 A B AT .

(D 57 ZHU A BR 78 4 Bt S

A B TT 43 7 S i o7 e B A Ak B B
A EE R S, M SO ST I IE B 5 2 5 i
LA T 25 R % SO ST R R R
B — MR B, 0y — 2T ANSYS Y
22 H 5 k.

L S IYA BR T T SO LS DL Y%
BOGR AL FE L H B A AR S B
TR IR Y G HE ST X S AR R 1 A% K] 43 B
A BR TR T i ST L A BT 2 T g R L 2 R R R I
BT (R 52 R AR LA Bt 43 A 4 SR H A G B 1 4
1.

(2) M 5K e 1n) B8, 76 ANSY'S K45 7 v ¢ <7
5543 HT SO R A 7 ARG B 1 T B

OATIAI

PAT AL BT B JeE A ANSYS {4k
BT B 45 5E & 28 2 57 1Y 23 S 5 AR ) B
DU eI A o S HE (R ] AR A AR o S HEUE
Fil L Jf B 4% H Ar ek B B S A BRSO A BT A9 %
SRR s J 5 AR LA BT TR s A et Ok
5 58 L AR B 0 22 11 07 X5 dme S 2E 4 DAL SR A

(DO EF GEBOFR KL BT 25 R

il i A BRI AL BT 2 7 B — R B R AT A
ANFIAT BT 5 B T X LT S ik
FRUFRY BT 7 48 TR A 6 D0 e Tt 25 R A B
.

3 ENBESHHERTMAMLIRT

3.1 FlARE

B s S — F 20 4R i e D 25 4 L AR i
T AR R IR BRI EN P =
15 MPa, % B 9N h=3 mm, & 1 541
JUATRSE R A H 5 2 F A6 &R . HR =30 mm, 4
LY i IR BR N 245 MPa, 3B E=206 GPa,
AN EE =0, 3.

TR E PR R BE AN AR 1 L 0 2%
i ELAT S5 KRR e Xt 1oz A JUAT RSE R R HL (K
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Bl EAEBEMA
3.2 EANEBHKAZITHFIEDGE S
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AR A SR, 7T 45 B bR R B R R A
HUWTF .
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2 7 % e A5 R B AT B R R R R D B
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I RARFRASHRE 5 ZEAE SR A B b R B0 e KA 5%
A2 SR Ak AR oK B SR /ML AR Ak B 3
A TR AL 7 2 — Ao X E B eR ECORCEN S D)
— X I H B e BB R SR X 5 E AR e RO
T AR AR bR B0 5 KAB % A6 oK A bR e
B fe/ME. 15 30 5 A s Ak Bt B b eR B &
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:—%MW@H—R%ﬂKRJD

VA BT R 1 UM S B L 2 R R 2 R 4k
B2 5 5 B A ST ) 5 A AR AR B T i B2
BRI T .

min V(X),X=[R H]"

S. L.

g1 (X)=R>0

g (X)=H >0

25(X) =0 — 24520

g, (X)=H—R =30
3.3 EABBAHMAKA G E IR L5

e R 5 S AT A R T AR
P A5 S 1 A8 fh i b F S & AR A b X R ) 2R
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Study on large tower crane rotary smooth control

ZHOU Wan-chuan', YU Le-kang'*, LI Ming-he'

(1. Zoomlion Heavy Industry Science & Technology Development Co., Ltd, Changsha 410013, China; 2.
State Key Laboratory of Construction Machinery, Changsha 410013, China)

Abstract: This paper presents the practical problems in the large tower crane rotary drag sys-
tem, analyzed the specific reasons for the large tower crane rotary drag system is not running
smoothly, proposed different control strategies in different condi ztions, to ensure the
smooth running of a large tower crane rotary. Finally, as an example of the the VVVF rota-

ry drag system, the actual engineering test results show that the correctness of the proposed
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control strategy.

Key words:large tower crane; rotary; smooth control
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Design of N-+1 automatic control system for transmitters based on ARM

DANG Hong-she, YAO Yong, ZHANG Xin-yuan
(College of Electrical and Information Engineering, Shaanxi University of Science &. Technology. Xi' an

710021, China)

Abstract: A N-+1 automatic control system for transmitter backup based on ARM is devel-
oped in this paper. High-speed CAN is applied to the control system to reduce the delay of
exchanging information between each controller. Use embedded technology and special ac-
quisition & control unit , reducing the cost of the controller system and enhancing the relia-

bility of system. It is proved that the control system can allow a backup machine to prepare

for multiple hosts and has automatic switch function.

Key words: broadcast transmitter; N+1; ARM; embedded control system; CAN
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Design of multi-function handheld terminals

LI Qi, HU Hai-qiang, ZHALI Jia
(College of Electric and Information Engineering, Shaanxi University of Science & Technology. Xi'an 710021,
China)

Abstract: This paper proposed a solution which is the design of embedded multi-function
handheld terminals based on PXA320 processor, according to single data collection methods
and transfer data pathway at present. The device is based on the PXA320 processor core
board. This paper not only designs audio codec module, camera module and LCD module,
but also designs RFID module, bluetooth and WiFi module circuit. For handheld devices
power, the device with intelligent power management chip 1.LP3972 are adopted to system
power supply circuit design. Hardware testing, the hand-held terminal can be stable and re-
liable operation.

Key words: PXA320; radio frequency identification; bluetooth; WIFi; LP3972
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The hierarchical image matching algorithm based
on edge features for multi-source images

KANG Jie', YANG Gang®
(1. College of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. College of Communication and Information Engineering, Xi'an University of Posts & Tele-

communications, Xi'an 710121, China)

Abstract: Aiming at the problem that the gray-level correlation matching algorithm can not
be applied to the image matching of multi-source images, a hierarchical image matching algo-
rithm based on edge features is proposed. At first, in this algorithm, the edge images of the
different source images are extracted to be as the feature space of the image matching, and
moreover, in order to raise the speed of the matching algorithm, several measures are adopt-
ed: firstly, the hierarchical sequence similarity detection algorithm(SSDA) combining of the
rough matching and the accurate matching is used as the search strategy; secondly. in the
rough matching stage, the pixel-jump searching strategy and the sub-sample template are a-
dopted. Then, in the accurate matching stage, in order to take into account the accuracy of
the matching algorithm. the pixel-by-pixel scanning searching algorithm is brought into use.
At last, this matching algorithm is tested on the real synthetic aperture radar (SAR) image
and the optical image through the simulation experiments. The results show that this matc-
hing algorithm is suitable for the multi-source images matching, and also highly raise the
matching speed faster.

Key words: image matching; edge feature; multi-source images; hierarchical search; se-

quence similarity detection algorithm (SSDA)
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Design of quantitative analysis system on

ancient enamels microstructure

DING Ping', WANG Fen’, YANG Yun'

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

710021, China; 2. College of Material Science and Engineering. Shaanxi University of Science & Technology.,

Xi'an 710021, China)

Abstract: The system of microscopic quantitative analysis is used for collecting the image a-

nalysis of ancient enamels microscopic structure, data extraction and database management

at an organic whole, which can meet the basic needs of users. The system adopts basic princi-

ples of stereology for extracting ceramic structure of 2D basic data, and which can further

get the basic data of 3D, in order to achieve universal parameters to analysis the structure

feature of reconstruction.
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An algorithm for elevator traffic flow analysis

based on swarm intelligence clustering

SHEN Liang
(China Actions Semiconductor Co. LTD, Zhuhai 519000, China)

Abstract: An algorithm for elevator traffic flow analysis based on swarm intelligence cluste-
ring was proposed. Firstly, the elevator traffic flow data are mapped into a plane, and then
analyzed by the clustering algorithm based on the swarm intelligence. To improve the run-
ning efficiency of the algorithm, principal component analysis was utilized to reduce the
mapping randomicity of elevator traffic flow data, and a density guiding policy was intro-
duced to reduce the classification error rate and running time during clustering process. Sim-
ulation shows that the proposed method can cluster the elevator traffic flow data effectively
with good self-organizing characters.

Key words: elevator traffic flow; pattern recognition analysis; swarm intelligence

SRR L A Sl O BB A A — B R A P AR

& A4 ME s FNAIE 50 R TR R
WE 5 e J2 R o )2 A LAY i BB I R Barney %" 3 1 Xof it 9 g 57 (1 A of 58 3 8
B BUACAL 5 2 A SRS T sl (9 e B T, i, e B S 3 R 43 Sk 6 el g AR Y 5 A8 X
DASE T SR D RE A 55 PR RE. FEBB S IR 0 AT o 1 S Bl kB 53 W A S B e L 2 e AR S R
PR TR 9 AR 0 B0 O R ] AL 27 A e DA M B A T 8 R i B Y K K T el e 5 3 9
Senb. TR SSE WA AE REALYE PRSI VE ARZYE HURURRAE 45 1) B 50 A0 S I 1L B L R

0 35

ill}

* Wk B 91 :2012-10-11
TEF A 30 2 1980—), T BRVHF B L 2 1 BF 55 7 1) . N %8 R S5 B s aRU 0 L 41 AR B3 3 45 3t



55 6 1 W e TR fE

BRI 1k 1 v B S 3 3L 20 « 119 -

Jr 2R PRI 4 SR 26 23 M T ik Xk Sl O 1A e i AL
HEE S (B S e E R N7 SAN: B | PN
(2 TR AN 2 AR R A7) A A N X L i
Il = T 5 A T A L A S T I 9 A AR IS IR ik
Bl SR AR T HE K306 2R 5005 6 52 3 AL 45 fiE
B AT R AT T IR R B T % A )

AR SCHR Y — Tl B TR (AR R SR 2 B 1k 0 e
AWM T . S ICHRL2, 3 AR L L R RE SR 2
SEILAE A AL SR R B B T A A
.

TR BB 2 45 A7 B A 2o 52 5O B AR T R
R R ) — A 2 B BB AT O E AR BB R OR IR T
X WCEEFT AT R B W ZE. Deneubourg 45 A
PRl T —Fp B AR (basic model, fijf fx BM) F 3k
Fif R M A M BRI 9 4T 8. Lumer 4§
NPT BM A 4 T B G G 0 R AL
wANX I T LF 838 TRIE N RE I, %
SR B 32 2R AR e R R AU BE B o A E —
YRS b SRS H O X G A Ry BB A A Y
AR AFARLEE o I 30K ol 0 4R {1 88 300 o MR 23 2 46 R
BRI f AR R BT AR S o TR A 2 TR B A BLAR
P BRI IS SRk A AR A e R S A
BT Web SCRY RS HRUAG 1 B B9 RO, B2,
BM 1 LF 53 78 Ab B 5 28 [A] R I 005 0 7 46 2 —
B A G BT — A EOE X 5 22 AR R AR AR
IO BELRS Bl 5 B R I ) A B . T
P R RE R R OR R T E M T
T R S 3 I A AR SR ) A A% [ I AR SR
Fead R b g | A B 5] R WS R ST A Bl 26
B RN IB AT I 8], 3K B AL a7 i) RIS 4

2 BHRTEREERS SRR

B X={x.k=1,2,,n}) € R NFFHIKN
HLBR A A AR, Horp n AREAR R x = {20 s
Taz st s | N e YERFAE M) &L X X HEAT b v AR Ak
HOARMEL R IC N X B EAE AR

Xy T

f,‘j*

—I;

s =1.2. s j=1.2,e (1)

S5

Ao, o, = 230, e, MRARIE, 5 —

Jnl 12 () — )% Jg o, OREARKRE . 51X

i=1
E@fd}ﬁ%%ﬁ%z:%iﬁ € R™ Z e M

Ay = hy =0 = A KR IE SRR B P, L P,
o P ROE ORI BT ALY
Y=XP,Y € R (2
By BYRT 2 A B WO S SR AR 1 RIS
2 FE Gy 0 de /ML S AR 32 A3 S S 2 X Y A
AMEL P ENE T AERUAR L BRI AR BT 25 1 FE AR
Gy XTI B AR AR 2 5 2 AT R AR AR .

3 BUERREEZ

3.1 BRARLE 8 S
FERAARLE B — N FPR BB G H I — &

B Jry 350 A5 v T A A ARE = 0 25 5 AR ARLEE . FRE AR AR

WU AT E AR N

E [1 fw} (3)

0, € Neigh () a

A, Neigh () B O, LREL, 48
¥ DL - 2R R RDE K854 (O,,0,) A
KO, 5O, ZIRI WIS 85 KRR B o AR
HEARL 2R H5 . R 0 8 46 o SR B A AR DL e 46 oy
BN AR O 0 7% 3 o 3 2845 AE S 1) o 5. ME SR A

QO =

Bk B R
1—e, f(O) <0
P,=|1—kXfO), 0<fO)<1/k (D
0, fCO) > 1/k
1—e, fCO) =1/k
P,=|kX f(O), 0<< fO)<1/k (5
0, SO <0

K e Fy—AT/NEY IEEL.
3.2 EERFR%

DBSCAN' & — ANt A A7 A R Pk 1 3 7 %5
SRR A BE IR BB R J b 5 A DBSCAN
P M A g I S o A S T T Ak ) 416 R )
G303 28 A0 DX M P DX IR A DX A U Y
B, HEX A Q R TH%H TH &
minQ, K /5 % B X, FRI% DX S8 R A% 0 X I 47 4R
B A AN Q<<minQ H Q>0 U FR i X 42k Ay
Mg P DX J G R AR IR B RS B Q =0, W FRiZ



¢ 120 - e #E

rEER

%30 &

X3 Ay 5 XS

T W A AR AT X R T ) W 2 Bl R 42 T Ak
(R SR IR SE Y. 5 4B B A A% 0 DX, D) A 4 i
A58 25 5 A MR DB, D SR AR AR ABLBE , O Ry
A AL 4 A A R 5 BE LA 3R L R e
A A A 5 oy 23 DB, W) 4 i R i XL
I ST R WD T IX el A ) VR BORT A A A L
JE PR THEL, BRI D T SR 2 B R R R ST .

TE Matlab R2009b 3 {4 FR45 T {5 it 8 5Bk
IR -

(D WIS e KAE I IREL cycle_num, 15
AR ant_num, 48 r, BERA L R B o, 1R 5%
PR RS HL k% B F{H minQ.

(2) H1 20 (2) X H A 22 3 i A AF s 2E AT 32 B
G35 AT AR BT 2 A A X O RS AR 3L AR
A YN A R BT B 4k A% T L

(3) 4y — 21 W g it ML 3% P 455 XML JOF HB 2 =X
) 5 55 Ao A T 205 9 L, W) 1 400 e AR A5 Tt R 4R

(D) REIEIH

for i=1:cycle_num

3.

for j=1:ant_num

if WL j JCH 3K, then

O H] W8 B 7 = 2k P A% ST T T Ak 1 408 3 2

|

@A L 5 YRR Ry A% U DX, DA 45 7 A
2o Bl L T 25 00 5 3BT A A5E = 0 A A A s 5 1
W7 A AR R A W R DX, A 2 (3) THE g Y 5 4R
AR £ Ao IHEREME P, K P, 5
— WAL P, MBS 27 P, = P, UYL ;455
WA ) I SR 0 5 SR A B AR BE PR 45 0
WA AL R A, 75 U], 0 O 4 A e X, Bl AL
TR 265 1 ST 198 A X R A s {5 5 M 5 1) 48 B
Ry 7S DS, D) R A R AR S RIS L A R

if #9084 112, then

A 3D THR T 5 Y &R OAH AL BE A X
G) AR P, ¥ P, 5—HHLEER P, L
B A Py = P, MBI G T AR 2T 5 > i Y
A AR R 25 1288 X, BT B A TG 1 2K, BE AL PR 25
WL 7 — 3 S X (B T AL AR 5 75 UL W 5 ANk
TR B AL P R 25 1 L 5 T Y AR AR A

End (5 B0~ B A8 2R 45 50O

End (5 21 fe KA R UCHO

ORI R I R B AL R RE PO i
R

4 MEXBRER

5 L5 56 BT FH AR S SCHR 3 BT 8 2 i 1 g R
F AR E Z R P I KA 2 R 3¢ 38 I B8 - A
700 F 19 = 00 R & H A, k4w A R B Ch S
min, — K75 2] 144 4>, S 3AT 288 A~ 32 3 it £ 4
MLV HERN (h 20 25) sxinxoxs 0 TR
FESS @ SRAFERIA P T B0 35 11T N 50 2 (8]
NEC I 1 R,

120+
T
B wITNE
i [mmiA |
80 o A A
& iy
£ i ’,
2 .
3 11 i
§ T [ R T N8 R | N JO— AR

-

M, p;i! 5 L
1 H - i,
end AN A P e AN AT SN

7:00 9:00 11:00 13:00 15:00 17:00 19:00
If 1A/ h

A1 Lk F#0 KB 8RR
FERE BB R FIL M S B E Ry RBIEA R
B cyele_ num=9 000, i 4L ant_num=6, 4
) 4 5 5% - TR/ size=150 X 100, BEAA AH L 2 %
=8, 8B r=7, MR KBS E k=0. 1,
B minQ=12.e=10 °. [& 2 Jy B B 32 18 %
285 F R M) L T 2 A 3 A AR U RS R
TEHEMAE L me st L N 1 AT LA L ) b
SHEEE 1 8% 2 RELB& T HRME. Lk
AR BER R R R R BILAE L4t 7 000~9 000 K
RBVEIR G A A% FIE AL 6 25, Wil&l 3 fros.
5RO M R R B A e R KK
FEHHSRE, LHHERLHH, A AL ERAE
SR CHR(3]2 1 26,
MR BE R TR M RS R mT L 56 1 2%
H AT 2SR A7 5 MR A SS A S, 8 R
FEAIE v W AZ GE B B, RS o Ak AR R (28,96,
27.64, 3.73) ;% 2 FN S R B AT
O R A A A, B2 AR AR Dy (25. 56,



55 6 1 W e TR fE

BRI 1k 1 v B S 3 3L 20

« 121 -

0 30 100 150

B 2 R S Y WA A e S B
54,02, 2.94) 55 3 20 AT M sgam A o, K
AR KR A (9. 67, 87.67, 2.00) ;55 4 25 4[] &2
i DL AT 2SS IR G s i AR S R L Ak bR
(69,73, 47.77, 2.85), EE R AETEE] 11 ¢+ 55
~12: 35;%8 5 N s A DL R A7 2838 o &
(TR A 2 il AR, R0 A B Dl (57, 23, 19. 48,
2.26) FERELEE 11 15~11 : 55;55 6 28
AT W S B, R T AR R SR (87. 60,
15. 20, 1.28).

100

801

60

400

201

5 it

H T EL R S 3 AT AR BEALAE L0 B L AR Lk
SEREE S BB S0 AL A B SO T — R HL B R R
G A B SR L TR) AL AR SOR HTRER R RE SR R BA0%
Xk HEL A S8 I HE AT 0 AT o AR AR RS B T 52

/|

BURIE R T 3 o o3 I 3k s 1 BRI g
BEALIE » [ o £ 2R 2 A 5 1 A E 51 St /s
OrREE VAR AIZ AT I 0], HAE SRR AEA A E
RIS AW AR A8 RS L A O i
Bl 2l e 0038 BAT B 1) A A SUR A,

B b E SR AT B T e fe At T
FL Ao 2 38 L A0 T 1 e s SR

S % Uk

[1] Barney G C, dos Santos S M. Elevator Traffic Analysis,
Design and Control [ M ]. London: Peter Peregrinus.
1985.

(2] Zemhdl kMR R, % T AN TR RER LM
BhAS W WA M (], SR BT K 2 2 ik CA SRR D
2003, 31(12):26-29.

(3] b 4 AR E W], Emar, . L F R 78 K BERIEAEL
HY B A AR SR B [T ). 45 e 3. 2007, 22(10): 1
139-1 142.

[4] Deneubourg J L, Gross S, Frank N, et al. The dynamics
of collective sorting: robot-like ants and ant-like robots
[C]//Proceedings of the 1st International Conference on
Simulation of Adaptive Behavior: From Animals to Ani-
mats. Cambridge, MA: MIT Press/Bradford Books.,
1991: 356-363.

[5] Lumer E. Faieta B. Diversity and adaptation in popula-
tions of clustering ants[ C]//Proceedings of the 3st Inter-
national Conference on Simulation of Adaptive Behavior:
From Animals to Animats. Cambridge, MA. MIT
Press/Bradford Books, 1994 501-508.

L6 & b, fEAams. 48 3. %, —FhA: FRERE M Web 3L
PRSI T EEHLI 58 5 4 . 2002,39(11) ¢ 1 429~
1435.

[7] Daszykowski M, Walczak B, Massart D L. Looking for
natural patterns in data. part 1: Density based approach
[J]. Chemometrics and Intelligent Laboratory Systems,

2001,56(2):83-92.



308 56
2012 4F 12 A

ReaBBEIE SR Vol. 30 No. 6

Journal of Shaanxi University of Science & Technology Dec. 2012

*

XEHS:1000-5811(2012)06-0122-04

£ F 3G IR ZigBee HIE BE7R M U5 1M BE MR 3

WA B

(PS4 G Bh o e LT RS TARRAR, i Wil 623002)

W EHANRERAREFRBEAARAZ Y AP B EHFH S PM, 28T —4
AT 3G B A ZigBee LEBAZH AN FaRE BIEHIEMEITHE. LT TRAANE
MR, 255 A ZigBee M%& 3G B3 i 2 E Pt Z A KB B T 254k
ZE R T A CC2430 A= INS121 45 A 42 ) 8 Fo L R B A 09 ZigBee B R BT 5 % d
BABWHIAL ;G A ET ENBMHEARRTTHE oM. B 25 Pt XL Z A
ST VA EH  FE AR EREAZE AR R ERE A K.

KA 3G A, R\ Kis; ZigBee; BN

REESES:TP391 X ERARIRED: A

Design for internet of things of intelligent farmland

monitoring based on 3G model and ZigBee technology

MO Jian-lin

(Department of Electronic Information, Aba Teachers College, Wenchuan 623002, China)

Abstract: Aiming at conquering the high cost, maintenance difficulties and communication
complication of information collection and monitoring in farmland, an internet of things for
intelligent farmland monitoring based on 3G module and ZigBee communication technology is
proposed. Firstly, the main structure of the system is designed, and the system can be di-
vided to ZigBee network, 3G module and the remote client;and then the micro-controller and
the wireless communication module CC2420 and JN5121 are used to design the sensor node,
router and the coordinator; finally, the node software flow is described. From the experi-
ment, we can find the system can correctly and in-timely collect the agriculture field infor-
mation and have the strong flexibility and low cost.

Key words: 3G module; farmland monitoring; ZigBee; Internet of things
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Application of data mining in travel agency
customer relationship management system

DAI Yi-sheng, ZHAO Yang
(College of Economics and Management, Jiangsu University of Science & Technology, Zhenjiang 212003,
China)

Abstract: The innovation pace in data mining techniques increases recently. Accordingly,
CRM, which is based on data mining,is playing a more important role in travel agencies.
Firstly,the reasons of application CRM in travel agencies are explained in the paper. Then
CRM system diagram and a new data mining technique “GACE” are proposed. GACE (GA-
based K-means Clustering Engine) is employed to locate the optimized clustering. With the
help of SW Generator and MS Excel, the initial clustering problem in application of data min-
ing is resolved.

Key words: CRM; data mining; K-means; genetic algorith
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Design of torrential flood alarming system terminal

DANG Shi-hong', ZHANG Yan®
(1. Xianyang Vocational Technical College, Xianyang 712000, China; 2. Shaanxi Polytechnic Institute, Xian-
yang 712000, China)

Abstract: This paper presents the design of the torrential flood disaster alarming system ter-
minal, its frame and the software and hardware implementation. The system has a variety of
functions such as text alarm, telephone alarm, radio alarm, microphone alarm and FM radio

alarm. With great C/P ratio and practicality, this system will help to harvest great social and

economic benefit.

Key words: torrential flood disaster; alarming system; GPRS
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Dispersion relationship for guided modes in bilayer

graphene-based asymmetric waveguides

PENG Ping, LI Guan-qgiang, ZHANG Peng, LIU Jian-ke
(College of Science, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Based on the Hamiltonian of carriers in bilayer graphene with energy band gap, the
existence of the guided modes in asymmetric waveguides induced by the unequal external po-
tentials is investigated. Given the wavefunctions for the different regions and using the conti-
nuity conditions at the interfaces of the potential barriers, the dispersion relationship for the
guided modes in asymmetric waveguides is derived analytically. Meanwhile, the effect of the
energy band gap on the characteristic of the guided modes is discussed. This study will pro-
vide a theoretical basis for the practical applications of bilayer graphene-based waveguide de-
vices.

Key words: bilayer graphene; asymmetric waveguides; controllable band gap; dispersion re-
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Abstract: This is a summary of research within the real number on idempotent matrix. Giver
a definition of idempotent matrices, meanwhile the author lists and proves the nature of
idempotent matrix . As for part of the features of idempotent matrix there is a study in-
depth. When it comes to the conclusion of idempotent matrix there is a careful study from
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A method for solving the sound scattering

problems in domains with corners
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Abstract: Getting the formula of N corners is inspired by Kress transform. The formula of
N corners, potentials theory and Nystrom method are used to solve the sound scattering

problems in domains with corners. Numerical examples are given and the results show that
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the method is effective and feasible.
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Statistical analysis on global trade remedies towards China

ZHU Fu-yun, Chen Xiao-tun
(College of Management, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Trade remedies policies constructed by WTO has a history of more than 18 years.
In those years, China has been a key area who suffers trade remedies measures initiating by
other countries. It summarizes features of those measures through many aspects, such as

types of the remedies,industries and countries related and so on. It aims to give a reference to

the study of trade remedies environment China’s exporting companies face.

Key words: trade remedies; statistical analysis; China
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The risk analyses and countermeasures of technology innovation
for high tech small and mid-sized enterprises

WANG Hai-gang, CHEN Gang, CHENG Xu
(College of Management, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Technology innovation is a significant approach for the further develops of high
tech small and mid-sized enterprises (SMEs) of our country and it is also very important to
national economic growth and industrial structure adjustment. While in the process of tech-
nology innovation, they are confronted with a lot of troubles and the risk of technology inno-
vation that should be paid more attention to. Because of the small scale and bad anti-risk ca-

pacity of these enterprises, it is important to identify and avert the risk of technology innova-

tion.

Key words: high tech SMEs; technology innovation; risks; countermeasures
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A study of integrating BSC with EVA in the

enterprise performance evaluation
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(College of Management, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Balanced score card (BSC) and economic value added (EVA) make up the shorta-
ges of traditional performance evaluation. However, it is too complicated and difficult to op-
erate if we only use BSC in practice. Also it is too simple and difficult to explain the results if
we only use EVA. Therefore, this article integrates BSC with EVA and makes the best of the
both ways to produce 1+1>>2 effect. It bases on contrasting and analyzing the two perform-
ance evaluation ways. Then it points out the advantages and disadvantages of these two
methods and demonstrates these can be complemented. Finally, this article uses administra-
tive levels way to integrate them. Enterprises should integrate BSC and EV A to produce bet-
ter effect evaluation.
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The research on the relationship in civil servants’
social association in China
—the study based on the relations

WU Zi-qi, YUN Zhi-kai

(Humanities and the Faculty of Law, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Civil servants exercise the right of the country on people’s behalf and their behav-
iors represent the image of the government. With the influence of “relationships”culture in
Chinese society, the increasing undesirable phenomena in social association of civil servants
has become the focus of the attention of the public. Targeting on the problems in social asso-
ciation of civil servants, this paper views these problems from the perspective of association
sociology and aims to propose the system of civilized association of civil servants. This will
have a positive effect on improving the civil servants’ administrative ethics and educational
quality, building the concept of serving for people and enhancing the civilized social associa-
tion.

Key words: relationshipsocial; association; civil servants
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On the interaction between university

journal and subject construction

JIANG Ya-ru

(Editorial Board of Journal, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: University journal is closely related to the subject construction of a university. The
former is an indispensible platform of the latter, while the latter plays a significant role in
the sustainable development of the former. So the interaction between subject construction

and university journal will enhance the development of teaching and research in a university.
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