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Recent research progress of paper with magnetic properties
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Abstract: Magnetic paper is a new type of functional paper attracting research interests due
to the need of information-storage. It will be widely used in the future in industry, agricul-
ture, health care, printing industry, security industry, national defense, scientific research
and other fields. This paper introduces the magnetic functional paper’s preparation technolo-
gy and theory, in which the author reviews the application of functional paper with magnetic
properties in different areas and its new development progress.
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0 Introduction

Functional paper with magnetic properties is
made through adding a certain shape magnetic
materials in raw material for pulp or coating con-
taining magnetic material in paper surface, and
preparation of magnetic properties of functional

[1-6]

paper . Compared with other paper, the main
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features of magnetic recording paper are the abili-
ty to detect the information in the magnetic layer
&. store large quantity of information, good con-
cealment, and the advantages of simple operation
procedures, rapid feedback!™ . This category of
paper can identify through the magnetic metal i-
dentifier or a magnetic induction device, which

made it different comparing to other ordinary pa-
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per. Magnetic properties of functional paper has
been used for the production of industry and agri-
culture, health care, the printing industry, secur-
ity industry, national defense, scientific research,
culture & education and health, etct"*.

This article reviews the magnetic properties of
functional paper preparation method and applica-
tion.

1 The Preparation Method of Paper with Magnet-
ic Properties

Preparation of magnetic paper is based on the
principle according to the physical methods of
powder filling, which add the powder into the
pulp fiber; or using chemical method in the cavity
of fiber synthesizing with magnetic particles, and
then make the prepared magnetic fibers into pa-
per. Specific methods like the cell cavity filling
method, in situ composite, coating forming
method and method of mixing are discussed in
this paper.

1.1 Cell cavity filling method

Magnetic paper cell cavity filling process is a
physical process-mechanical stirring produced
great shearing force making pulp fiber bending,
the generated pump suction makes magnetic par-
ticles“suck” into and stored in a fiber cell lumen
in preparation of magnetic paper pulp fibers, and
preparation of magnetic paper.

Marhessault™ used physical method to make
magnetic particles in wood fibre cell and to mi-
grate into magnetic fiber, and then make the
magnetic fibers into a sheet of paper. S. Zakaria™
etc adopted the cell cavity filling method success-
fully by preparing magnetic cellulose fiber, and
with polyethylene mine (PED) as retention agent
to increase the degree of filling of the cell cavi-
ties, the greatest degree of the cell cavity filling
reached 0. 235 g / g (relative to the absolute dry
pulp), also discussed the molecular weight of
PEI, slurry dry background., the influence of pen-
etration time to filling degree. S. Zakaria etcl'?
used wet and dry sulfate ambary oar kenaf pulp
cell cavity filled with magnetic particle and pro-
duced magnetic paper. The magnetic properties
of magnetic paper increases with magnetic particle

filler content, but the paper tensile index, burst

index, tears strength and folding strength and
other physical properties are reduced. The SEM
photo and hysteresis loop of the prepared sample
is shown in Figure 1, Figure 2, and seperately.
Fujiwara Wins'* and other studied the magnetic
paper made by the cell cavities filling method by
adding PV A, also found this method will increase
paper breaking length and burst strength than

those not .

Fig. 1 Distribution of magnetic particle in the fi-

ber surface and cell lumen

| 1 | 1 1 |
-10000 -5000 0 5000 10000
H/Oe

Fig.2 The hysteresis loops of magnetic paper

China also has some researchers in the study
of this process: Hu Kaitong™® filled the reed cell
cavity with calcium carbonate, and generalized to
other materials fiber filled with other particles,
the conclusion is: The effect of the different filler
filling cell cavity mainly depends on the filler
through pit into the cell cavity resistance, the re-
sistance are related to the filler shape and the e-

lectron charge state, but more importantly is the



534

2 A A R R R T RE TSR RO BT STt * 3

particle size. Hao Ni etc. '™ added light calcium
carbonate in straw pulp, filling at the tempera-
ture of 70 degree, beating degree is 35. 5 degree
SR, stirring speed in 1 500 r/min and achieved
the best effect; filling ratio of straw pulp is even
higher. Qinggen'* etc. adopted the domestic
pine as raw materials, introduced high speed stir-
ring make titania particles load into fiber cell lu-
men, explores the filling process parameters and
the use of auxiliaries cationic polyacrylamide (
CPAM ) to the filling effect. When observed with
scanning electron microscope before and after
loading fiber cross section. The results show
that: The pulp fiber after the beating is not suit-
able for the cell cavity filling; mixing for 30 ~45
min, slurry concentration 0. 5% ~ 2% filling
effect good; increasing the packing density can
improve the filling amount; the use of CPAM can
improve the filling amount, the dosage of 0. 05%
~0. 4% worked effectively; electron microscopic
observation revealed after filling filler particles
remained in the cell cavity.

Magnetic sheets that made from cell cavity
filling method have superior magnetic properties.
Physical properties of magnetic paper are satisfy-
ing, but lay several problems: magnetic particles
for filling pulp fiber requirements are relatively
high, magnetic particle distribution problems af-
ter filling, maximization of filling degree.

1.2 In situ composite

Magnetic fiber can also be prepared by in situ
composite, fiber with cationic exchange group can
exchange with ferrous ion followed by hydrolysis
&. oxidation, it formed a magnetic y-Fe,O, or
Fe; O, layer deposited on the amorphous region of
the fibers, the location of the generated magnetic
material (particles) in the original fiber can be
made by cation exchange group position, which is
named as in situ composite!!**!.

Iron oxide particles with ferrous sulfate and
sodium carboxymethyl cellulose fibers in ion ex-
change formed ferric hydroxide by oxidation pre-
cipitation. so the magnetic fibers contain 10 nano
ferrite (Fe;O,) particles. At present, the mag-
netic fibers are made by chemical precipitation

technique, which in anaerobic conditions the alka-

li solution is added to iron ions (Fe’") and fer-
rous ions (Fe?" ). To compare with ferrous ions (
Fe’" ) oxide in sol-gel method and oil cover Shui
mini-type emulsion method, this method is sim-
ple and effective & it is the most common mag-

(2] In this process

netic particle synthesis route
the involved reactions are shown as follow:

Because the magnetic particle is formed in
the amorphous region with a small space, its size
is usually very small, generally between the 20 to
60 nm. Usually the fiber surface layer was depos-
ited with more ferrite. Due to the generation of
small size ferrite, it can show super paramagnetic
properties.

Researchers™ "%

studied in situ composite
method. namely the use of cation exchange
groups of cellulose fibers and adopted in situ com-
posite to introduce the generated nano magnetic
7-Fe, O; . Fe; O, or CoFe; O, into the amorphous
area of the fiber, and then produce the superpara-
magnetic iron magnetism and magnetic nano com-
posite of cellulose & magnetic paper.

R. H. Marchessault™® studied the in situ
composite of ferrite and formed into magnetic cel-
lulose fiber, he found iron oxide particles in situ
composite by ferrous ion and sodium carboxy
methyl cellulose ion exchange under alkaline envi-
ronment can form ferrous hydroxide after prepa-
ration of oxidation. And by conductometric titra-
tion method determined the functional group
number which can be used in situ composite. The
prepared superparamagnetic fibers contain smaller
and lighter particles; these only have magnetic
properties in the medium.

28] aimed at

Jorge A. Carrazana-Garcia etc.
the magnetite &. substituted ferrite during the
magnetic paper preparation, and they adopted
this in situ synthesis to study it. And they stud-
ied the fibers affect in the ferrite crystal and poly-
mer synthesis process, also directed magnetic pa-
per and preparation of ferrite particles magnetic
properties, morphology and structural properties
to be characterized. C. H. Chia etc”. Studied
unbleached kraft pulp fiber adsorption under dif-

ferent conditions, such as pH value, temperature

and concentration, divalent iron ions (Fe’"). The
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results showed that, the adsorption increased
when the concentration and temperature in-
creased, and follow the Langmuir isotherm law;
divalent iron ions (Fe*") precipitation mainly de-
pends on the pH value, when the pH value ex-
ceeds 8, divalent iron ions (Fe?' ) are completely
deposited. With the material of cellulose fiber as
the base, they prepared magnetic nano fiber and
magnetic paper. Same work has been done by do-
mestic researchers: Tang Aimin™* took cellulose
fiber as a template and adopted situ composite
method to prepare magnetic nano composite fi-
ber. He also discussed the Fe’" concentration,
reaction temperature, aging time, the composite
frequency all how to affect the complex reaction.
Studies show that the properly increasing of the
Fe*" concentration , reaction temperature and the
number of compounding, the extension of com-
posite curing time are all benefit to improve the
composite fiber's composite magnetic particles.
But the excessive high concentration and reaction
temperature can cause particles to agglomerate.
The suitable Fe*" concentration was 0. 054 mol /
L, reaction temperature was 65 degree and con-
trolled reaction conditions can further control
composite magnetic particle size; Use scanning e-
lectron microscopy and energy spectrum (SEM-
EDXA), Fourier transform infrared spectroscopy
(FT-IR), superconducting quantum magnetome-
ter (SQUID) to investigate the structure and
properties, the results showed that cellulose /
nanometer magnetic composite materials have su-
per paramagnetic. The study will provide the
preparation and application of magnetic nano
composite fiber and magnetic functional paper to a
theory basis. The prepared sample SEM photo
and hysteretic loop was separately shown in Fig-
ure 3, Figure 4.

Wang Jian and Wang Zhijie added sodium
sulfate as the first additive inorganic salt and the
barium chloride as second into the straw that had
the addition of barium sulfate. Through this two
kinds of inorganic salt occurring the precipitation
reaction, in the fiber cell cavity produced barium
sulfate precipitation which can improve the paper’

[1.2]

s optical properties and printability Huang

:[39,30]

Cipei mentioned the work of professor Mar-
hessault, as well as by he and Marhessault coop-
eration, they made viscose tire cord through the
carboxyethylation and sulfoethyl and then intro-
duced ferrite through locate synthesis method, at
last formed into the magnetic viscose rayon. The
magnetic paper prepared by this method has a
deep color, very low strength, only with the aid

of other external material can it to be used, and

the application is limited.

[28]

Fig.3 The lumen of magnetic pulp fiber
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Fig.4 Hysteresis loops of the 1st synthesized mag-
netic pulp fiber "2
1.3 Coating forming method

Coating forming method is the method as be-
low: fully stirred the sufficiently grinding mag-
netic coating into a paste, and then coated on the
paper. Coating is mainly composed of a magnetic
material, dispersing agents, solvents, adhesives,
coupling agent, antistatic agent and other addi-

tives. Magnetic material is mainly the ferroferric
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oxide (Fe;O,), iron oxide (gamma acicular
Fe,O,), chromium dioxide or cobalt in iron ox-
ide. These magnetic materials generally require
the particles with a diameter of 0. 05 to 0. 1 pm.
The selection requirements of magnetic paper
substrate are relatively high, which not only re-
quire using the high quality paper or coated paper
with the very smoothful surface, but also require
ensuring the paper deformation and elastic at a
very low valuel.

Coated magnetic slurry can adopt gravure
printing, coating. and coating, to coat on the pa-
per. The new coating method is spray coating,
which offers more uniformity & efficiency.

1.4 Magnetic powder and pulp mixed method

Conventional process is adding particulate
magnetic material in pulp, also adding some addi-
tives ( including retention agent, binder, disper-
sing agent). Before the paper web dried, magnetic
powder is still in a suspended state, and then ex-
ert a strong static magnetic field on the paper’s
vertical direction( as in a running paper web lays
on a pair of strong magnetic pole ), so the paper
magnetic particles generated paramagnetic, then
the paper web continuously go through a magnet-
ic field, at last through the dryer section of paper
machine got the consistent polarity magnetic
sheets. The paper produced by this method was

0121 1t also can

named as the magnetic paper
combine the paper manufacturing and printing
process to prepare: First, preparing required pat-
terns on the steel plate by printing letterpress
plate, non-pattern part penetrated through the
steel and the interspace need to be covered with
non magnetic fence of material. Then, pulsing
many magnetic poles on the steel plate and mag-
netize it a pattern. After that, cover steel with
CcOpy screen. Pole can use permanent magnetic
pole or regulated DC electromagnetic pole. The
pulp is mixed with an amount of magnetic materi-
al powder, when the paper pulp and magnetic
powder deposited in copy screen, powdered mag-
netic material implanted magnetic paper in the
light of magnetic pole pattern shape, thus ob-
tained the magnetic paper that has partial mag-

netism.

2 The Applications of Functional Paper with
Magnetic Properties

Magnetic paper is characterized by paper con-
taining magnetic material powder or in paper sur-
face coating containing magnetic material magnet-
ic coating. The paper go through the magnetic
metal identifier or magnetic induction device iden-
tification, the magnetic paper has been used in in-
dustrial and agricultural production, medical
care, security, national defense, scientific re-
search, culture and education, health and other
fields.
2.1 Application in agriculture

Magnetic paper can keep the vegetable fresh,
applied in field like: Trebor packaging company
introduced vegetable magnetic fresh-keeping
packaging, the inflatable packaging technology
and advanced packaging technology combined
with the use of magnetic paper. Vegetable paper
with magnetic thin film bag, after vacuum pum-
ping &. filled with an inert gas, packaging bag
sealed & magnetic paper can continuously emit
harmless LW infrared radiation. thereby limiting
water molecules in bacterial activity, but also can
absorb a small amount of ethylene gas''*?!. There
is also a magnetic sheet can eliminate the gas
composition, also can absorb large amounts of
ethylene gas & prolong the preservation period of
vegetables; in order to improve crop yield and im-
prove its quality, people can use the magnetic pa-
per induced plant to the desired direction of
growth and development; using magnetic paper
can also affect livestock or poultry development
and its prevention and control of plant disease and
insect pests, improving livestock and poultry.
2.2 Application in industry

Use of magnetic paper can adsorb iron pow-
der, reduce air pollution, benefit the health of
people and in the environment perspective it plays
a protective role, so the magnetic paper in iron
ore mining bases, factories and some metal pow-
der etc. has been widely used.
2.3 Applications in magnetic recording

The biggest advantage of magnetic recording
paper and other forms are: storage capacity in the

visual invisible magnetic layer, high degree of
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concealment, rapid speed feedback information
and the convenience in application. Using barium
ferrite magnetic powder for magnetic recording
medium of paper has good magnetic interference
and high reliability, which can be coated with t-
her-mosensitive display coating, used for sub-
way, light rail, railway auto-ticketing system'™.
2.4 Applications in the anti-false science

At first the magnetic anti-false paper is
mainly used as a magnetic recording, with the
printing and packaging technology. magnetic pa-
per in the security field is a new application'"?!.

(1)Magnetic anti-counterfeiting label

In the high-end packaging as magnetic anti-
counterfeiting label, mainly in magnetic paper
magnetic material layer with a digital recording
name of commodity. price, factory name, phone,
when the goods at the time of the sale, use the
computer through a magnetic pen (head) read di-
rectly, and the name of commodity, sale amount
is input to the computer, this can prevent fraud,
and is convenient for inventory.

(2)Magnetic anti-false ticket

This is ticket vending machines in the mag-
netic paper by positive print on the release date,
issuing station, car range, departure time and
other information; at the same time in magnetic
paper back magnetic coating with digital record
the same information. Such magnetic anti-false
ticket by automatic ticket machine automatic tick-
et and the anti-counterfeiting magnetic ticket is
very difficult to counterfeit.

(3)Magnetic anti-counterfeiting card

This card is similar to a credit card or depos-
it, the main method in the paper substrate cov-
ered by a special kind of paper, then on the sub-
strate bonding magnetic strip, when opened the
magnetic stripe, the intermediate layer of paper
will be irregular shaped peeling, base paper and
magnetic stripe ( layer ) are respectively printed
on or in the same information ( such as name of
account, account, etc.), can not only realize
man-machine recognition, and achieve the au-
thenticity of identification and prevent forgery.
2.5 The applications in the military

In the military, the magnetic paper to create

a false target, can better jamming enemy elec-
tronic equipment work, to make wrong judgment
in order to obtain war victory.
2.6 The applications in other aspects

In the medical domain, can use magnetic pa-
per making magnetotherapy apparatus, magnetic
material is released from far infrared light which
is beneficial to human body, for human health
and the treatment of disease; because some bacte-
ria can survive under the action of magnetic field,
the magnetic paper can also be used for food pack-
aging bag preservation areas. At present, we can
see a part of the computer user program card,
ticket, time cards and all kinds of tickets, are
made of magnetic paper made of a special card-
board or paper products. In addition to the color
image, biological engineering and magnetic fluid
and other fields also has wide potential application
prospectt 3.
3  Summary

Magnetic paper is a kind of important func-
tional materials in the field of emerged high tech-
nology. It has broad applications in the produc-
tion of industry and agriculture, health care, the
printing industry, security industry, national de-
fense and other fields. Despite improving the
function of magnetic properties of magnetic pa-
per, it also has many remained problems to en-
sure the comprehensive performance of magnetic
paper. The main remained problems as follows:

(D In the paper

process, magnetism always changes when envi-

magnetic application
ronment changes, or changes when temperature
changes even degaussing, these shortcomings
should be solve. The magnetic paper that can not
be influenced by outside magnetic field and tem-
perature is urgently being explored.

(2) We should further study: The prepara-
tion of non-magnetic material and its application
in new paper technology research, further impro-
ving its anti-false function and widen the scope of
its application.

(3) The design of new magnetic identification
method of the magnetic paper, such as use optical
recognition system to identify the recorded signal

in novel inorganic magnetic paper and so on,
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these new identification method should be devel-

oped and popularized vigorously.
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The technology of silicon-remained simultaneously
in cooking with calcium hydroxide
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Abstract: The method of adding calcium hydroxide in soda-AQ wheat straw pulp cooking
wad studied, as well as the properties of pulp and black liquor were analyzed. By changing
the ratio of alumina and calcium hydroxide, the technical condition was ascertained. Ade-
quate add proportion of Calcium Hydroxide and alumina was 1 ¢ 2 and 2 ¢ 1, silica content of
wheat straw pulp was 4.19%, 3.20%. This is respectively higher than single addition of a-
lumina methods 58. 1%, 20. 8% ; while silica content of black liquor was 0. 040 5%,
0.079 9%. It was lower than NaOH-AQ methods number 69. 7%, 41. 8%. The experimen-
tal results indicate that Calcium Hydroxide has synergetic effect of silica-remained.

Key words: wheat straw pulp; hydroxide; silica-remained
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ok A A D ) B RE T T 2 OO o .

FER A AR SR M AR KB 22 5 1 B
KERTZE5HEFE RN ES, FERA
TES L (D) A= 45 ¥ R Ak 2 21 % B RS 359 50 e o i e
L T R ORI — s (2) B R AT 4 K T B S5 H I
TR 1 R AT Y 5 OR M K 25 5 (3) B AT
AR BT R 4040 FRAIE 1 R IS 45 4 5 R B oI IR R
2 SRy BB AL 2 N R 22 5 () B R A R
Wy B Ak 2 R T 25 T i R R [ S TR K L T 3
A ELAAR T2 R AT DL A e R H
TR P ) B AL A P A 2 B A R ) R M L TR
AR TAE . o 2 JEORE K 4y o £ 4
R &, K R RS S
KR i OB g KPR 25, BT IS A0 R T n) AL %
WHEAT T T 2 HBF 8. W40 TAE &40 T LR B
BRAE 7L AN A SRR RE A K 1k R A R B R
BE 00 B A 45 [ TR A R B —Fh AHM B 6 5
FEW S R AR Tutus 88 N7 B 58 76 B Bl
2 VRRmE — BRI DA A ZE A P A CaO . MgO
A ALO, S4B A LPaeE /D 80. 4 % M rk 4 B
FEACIE . W 5T 3R WS i 48010 B AE 9 ) R 1Y 5 AR5
HUEE o A B A AR Sl o St e 28 B R s i A
AACES BT , R SR LA D[R] 4201k 57 2% 3 B8 ik
T A IR A A AT U [R) B REROR 3547 2 B 0T
M A0 AR B AL

1 Lo

1.1 R#AFHREE

e EEARES  EAR AR L B, AR, RN
WML (R 4E.0. 15 mm), 200 RF, &R br,
pH it.
1.2 ARAZILLH

SRt 100 g & B (4 ) //NEE, 1 PR AR
S 14% (NaOH ), % e 1 = 5, B R H &=
0.05 % G ¢ 22 50) , F AL A A ALY S & R
3% B ALK N 390 TR Uf s ve 12 T 1 i &L A AL
5 HE . m R JE NaOH, AQ K& ALO;.
Ca(OH).IRAEWILIF 5 EZFIRA R RN 7%
H )G 2% 10 min, JHEE A 60 min, £ 1515
B 160 °C 4R A 30 min.
1.3 I E LN

7875 T A9 RS0 = e A e R AT O k. O e AL
BT 4% 0. 15 mm, PR EL048 F oL g vh F. i q ¥
i Jo7 S L 0 e il 2] PR R4S Hp ST K 43 48
1.4 ZHo#

KAy HIME AR 403 KMnO, 8. 485 FRk 4
Y3 [ 52 A o i A7 00 2 L R h AR R E Y
e MR ER BRI IR KBS S R AR L I Z 1 ~2

mL, PR ORI T 28, Bk R 2 iV A% T L
ZET s E 105 CoAER T BT 1 h Jn
A 10 mL ¥R 8 H A A 250 mL AR, IF
FPOKFBEE 100 mL, & #, Bih. 2#atig, H
POKBER  H 2 I8 TC @R A k. & R jE 4t — i
FaRE R A e T Btk B A SR
W 575 CHIBE B E N k. IR R S —
AMLRE R .
1.5 2y
1.5.1 pH M. pH it
1.5.2  BEECA R0 1 I 2

FARS WA W 50 mL SR H) B A DB 218
KR 500 mL IR A, FEINA 70 mL A4 19 100
g/L ) BaCl, G B4V 3, HE K B 2 B 4k, 4%
A1 E BB R R 50 mL 2R A
BRI 0. 1 mol/L Ay HCl K & B4
I35 2% o 1.
1.5.3 B S ALERY I E

PR WE 10 mL BT 250 mL KB
LA 15 mL A MR B AR L 35 b2 i L, o A
P 1kJE A 30 mL MRS IR » J5C7E L AR I 18 18
Ak, BRI R IR, TR A8 2 A7 AR
B, RN A SE A T BN i vk Al R A L.
FALSE A F R HL A 150 mL 7K & 3k, A8 5 0k
4RIt 8 IR Ve, B A D8V A R A R e A
1. 3 R U8 A0OR 58 T i A B A SR L T
FIRAL TR A R TR R IR E R & T 800 °C
T8 5 PR I B O AR AR A

[SANNNGA]

2 HR5iTE

2.1 xtresEin
AT AR T B AR BB R AR5 i T — L% |
T8 R R R R RN S I SR AL D B 28 B L L
Bing 1.% 2 fiw.
x1 EHOMER

i3 5% KMnO,  SiO, WAy

KA
/% B s8/% /%
NaOH-AQ 42.10  11.05 1. 90 3. 87
NaOH-AQ-Al; O5(3%) 40.05 11.20  2.65 5.02
Fx2 EEMMER

R SiO;

AT pH i
/(g/L) Ei/ %
NaOH-AQ 11. 27 1. 803 0.134
NaOH-AQ-Al O3 (3%) 11.49 3.136 0.067 8

HIZR 1.3 2 20 Fral 0, in A SR AR 0 5 OREIK
o AR ], X S MBS B R A
300 AL R IR o 3, BRI AR AL REAR
O Dl 20 ) A PR A AT B S 36 0 WA S8 1 B B
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T 23 38 S A 7 AR 1 B T 5 95— O T2 0 e 22 T B
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2.2.1 RPHOBME Y

IR 1L 4 B ik J7 8 D E 35 I = S A B 2K
PP B L A0 AT R L R R (E IR K R
P 55 i BF 5T AR PR 1 iR ) B T RIOR

2.2.1.1  XFIRAF — EALRE AY R R
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6 I 16

el KRNI Y/ %
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] |

L 0
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A1 & Ca(OH), 3t &k oFe Z R 7w

ME L BB EARHEN 3% . 2% . 1% %
% TS 174 FH 2 DR 7 M K 190 2 0 3 7 T
I SRR o A — AR B R AR IR 1 ORTOR
WP 3 M4 BEERCRE LSO, A 4.19%,
3.20% fm FHA 1A 2 B SiO, BT & 1. 90% .
2.65%, YLl CaCOH), WrF AL B EEROCR T
B SE AL B RE SR, Ca(OHD, B EME 1%

G R 3) 3R 20 F STO, B & s, Hk
JE 2 CRFD O M 2% AR . 1% E AR S CRFh
D R R TR HEE M DS
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RERCR S AT

A 1% &4k 2 0 SRS CRF O R L 3
Bhp A RE S B L E A E S 1 30%, mA
3% A ALAE T 0,55 % . A 10 A5 9 0 B AIS Tk
Ff1.2.3, HERERCR I B, B EEIRES AR
TR & B TE 1 Y0 2 %0 A2 A B Rk DI R) AV FH B
2.2.1.2  HFAFHAM KMnO, fH

XFF AU AT R 5 ), B RIS A S Y
WKL AR 18 18 B IG. 2K AR 2 19 R N B & 7R i
T3 Hr Rl 3 R0 4 R T A A AL S
A SR AREFI AL AR & A T 5 2R 0 RO A BT 3
AN W o T D B W B AE 27 4 b BEAS T B G
— B, 1 R TR VR B AR, R 3R G R
ARTEL TG LT HH K 3K RS RE 7 8. R4 7 0 3
T A I o RO H A A £ A o gl 24 MO e ok 2 il
15 20 AT R A 9255 U0 A S0 EUT0 5 1 in AR
I EE RS N
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B2 KA RS xR AT R e
%4 BR AT AR 09 % vm

X KMnO, HE W3 2.5 3 F¥K 4 1
KMnO, {E#F LI F 1, T LA i T Ak 4 5k
E R AT D PO E S i N S
VIR AL R ST P R S G T (A N SR
JEE B LU B FURR I BN, AR B R BB i T4 KMInO,
BT+ s 5 — i AT fig A2 A B Y N % ) B B TR 4F 4
G BHAE TR 0 L AR F B 432 B TR R
KMnO, EFtm . & #F 2 ZHMRMAZ. FELzEH
AR 1 43 AT L AR T B8 B IS R OB E AT A AT L 4B R
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2.2.2 X B BT Y RE
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e SLEPH
12 7 8
R/ (g/L)
11 ¢ 1 6
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°r l/.\.——l 1°
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A4 R EEAAS 3T pH Fe ik B0 %R
R 25 5 A RO PR A Y B
Bij 1k — 86 A3 BV A ) 2R SR UL TE T Ok B B 3 21 4
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B pH HR Ak 5 B sk il i S B T
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R0 S = R SN VA VR ) A R R L LR
A6 I A S W3 52 2% DA At O i AN
il 5 4 S B RV ) LSS DL i B A8 — 2P
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CRA 4D, Bl B B2 8. 3 U W] T &I 55 i i A H
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3 HRIB

(DA E LS P [F) B8 BE T2 2544 Sk B &=
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R 38.76% K h —EAbRE 4.19%, B — E Ak
0.040 5%.

(2) X RS AT R A5 ) 40 2R A5 R bl 2 SR AL AR
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SRR AL L, X YU T o R A K TR U R
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# E.ATZA5H Di-Eop-D, #= Dy-Eo-D, ##iEt 34z K ECF Z & ZE ., B 90 CHiE =
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Contribution of high temperature with chlorine delignification

YIN Xue-feng, LIN Tao

(Shaanxi Province Key Lab of Papermaking Technology and Specialty Paper, Key Lab of Auxiliary Chemistry
and Technology for Chemical Industry of Education Ministry, Shaanxi University of Science &. Technology.,
Xi'an 710021, China)

Abstract: This paper researched the influence of chlorine dioxide deliglinfication at high tem-
perature(90 “C) on total chemical consumption and pulp quality in Dy,-Eop-D;, and D,-Eo-D,
bleaching sequence. The results indicated that chlorine dioxide deliglinfication at high tem-
perature could increase the reaction rate of chlorine dioxide, and thus increase delignification
rate and hydrolysis of cellulose and hemicellulose, reduce final pH and HexA content after
alkali extraction. For the full bleaching pulp of 90%I1SO, chlorine dioxide deliglinfication at
high temperature could save chlorine dioxide consumption and improve pulp viscosity and
strength compared with routine bleaching temperature (67 ‘C).

Key words: chlorine dioxide; high temperature; HexA content; viscosity; brightness
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2 IR 8 A0 A B R 2 1 TR - 13-

il AL SR AR S e, AR SCHESE TR R N D, -
Eop-D, #il D,-Eo-D, MR Eh#% KK ECF = B
F .76 Dy BCR FH e il A 5 00 B % 158 590 9 A
A TR o Y S

1.1 R#

AT 5 2R FH A SRR A B R b e AR IR, SR 3
JaFAAME A 13. 0 (ISO 302), ki FE N 754 mL/g
(ISO 5351) , O WEEE 2 & it 76. 3 meq/kg(C
i B TR & & 19 W %2 . Helsinki University of
Technology, 2002 4E4).

1.2 &9
1.2.1 EHXE

D, BE{ DHT EIFH7E KEMU IV 8 H R
2R EAT  Eop BXAE CRS 1065 525628 e I 2% ik
17Dy BOR FHHURAS 78 8 R K 0 5 P kAT
1.2.2 EATZ

R T Dy Berb B IR BE X S 2 R
JoT £ R B 2 Ak 2 24 W TH FE A (R 52 0 L S0 3 T
WREERE A 90 C(DHT) 1 67 “C (D), M HEEH
SR E T,

D, Btsl DHT Bt A& H&EN 1. 09% (R
A FR 0. 22) , B F B E] 40 min, B K 10%,
25 pH H 2~3.

Eop Bt @& LA H & 1. 2% (4 T35 . 5
AALE A 0,550 (W4 T38) , Uk 4 bar, fil #2 1
BE 75 °C A ERETE] 90 min, ¥ 10%.

Eo Bt A& L& 1. 2% (4 T3, )%
4 bar, fill $£E JE 75 °C, 42 B A 90 min, 2K ¥
10%.

D, B AR 65 C LB A A A 180 min,
P12 10 %0, S0P 500 o A& S0Pk B 1 it
MG Eop Bk 2K A EE M AR &, fff D, B A
2 pH EAEHIAE 3. 5~4.5 Z 0], A EEEHIAE 90
+0.2% 1SO.

2% BT K 0 e pHL {H L Bk Ay i Ak A vk
S, BRBUE 2 5 2R R KR OB VR A R
5% FAr P L 5 S A A EC U S
U8 S TE NP R D 9 17 4R R R 8 R T A R IR
DA [l WA o 0 YR 37 S B 4R 4 L SRS P S R 5%
SRR AR R 25 1R K VR A IR . s B O ML 2

FORH i Z 8K Gy A3 HCRORE A K 4 0 SOk
1R AAAE (ISO 302) VKl EE (ISO 5351) Fl B (ISO
2470).
1.3 RS AT

EEAUE R ARAS B AR OB MRS (B 90+
0. 2% HATFTHRAY A ik 5. ARG 1SO 5264/2 trife,
HOBELR H PFLEE , 23 il B 2 000 %% .4 000 %% 1 6
000 %, IF A4 1SO 5267/2 #r e, I 22 HAH B A9 0
SRR . L= T4 AR 45 #E 1SO 5269/1
PHIC, AR 5K Y 5 B (1SO 536)) JEJE (ISO 534) $i
K5 BE (ISO 1924/ 1) A 2458 B (ISO 1974) 45, 4
i RH L P o AT ARG 0

2 HR5F

TR R S R R R A LR Y 7 A
pH AW T R A58 D, Bt 8i pH 2 2. 42,
DHT B2 5 pH N 2. 16, F i A L E AR E 1Y
L pH W BT H M AL & A Z ) pH L
F D). g U T A A SR L X R
() 2T 24 2% F0 24 21 4k 2K i B e T B AT
AR, EBMAIREZ, S8R pH L. X5
Gomes 55 A 5% 1Y 5 T — A Ak U8 AR & K
a7 5 1o TR R Ak SRUBER R R K e i 45 e —
;.

A R 1 AT LA iR A S AR R
B S A/ L U A R TR R A0S 4R v AR SR R R
Rl T Dy BOR R AR SR B R b A A 3K T
Jo BT AR R T AEGLNE SR AR 1, Dy
BOS A SRR RARME L A IR BE o8 2 Rk D, Bt
B BRI AR S5 v R X Dy BeiE S ROREAY M
B AT 53 BT

X1 —SUERAEEHUEER

DHT Do
28 pH 2.16 2.42
FRA YA ED 0.41 0.95

25 3 A R 200 T 1 R0 Al 4t 5 A A SR Ak
AU R TR A SRR B R HexA
B ARAAE , PR R RS E AR R
BHEAH R (DHT-Eop 5 D,-Eop M H#, DHT-
Eo 5 D,-Eo M HL &8, WL 1), 76 R FH = %6 R #0
ERRH R AR T HexA S HFE—E RS
BRI, T HexA B A7 TEX RAME R A — & 1)
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P B Hex A 35 870 B9 JORE, FEA- 0 (B4 HH B 19
— L ARZWTTN I A A SR R
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JBEAR Z 8052 FI T HexA 7K FEAK T RAA{H.
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S Ak SR A 4R T L e TR R SRR R
FIURG B2 B3 S s TR IR B AR U R R IR A
M (DHT-Eop 5 D,-Eop #f [t %, DHT-Eo 5
D,-Eo #HHLED . X 57 KR — A f AR (5
FOMAFFR S5 IR — 3L

SIS FAT AL ST T UG A5 IR 1 AH O SE 50 4%
o e PR3 S S 5 S5 A — A L R RRAE , B iR
AALE A FE QD BB R A2 K .8 90 min~180
min, X RERLF R PR RAEREMIERE T
IR fift R A N 22 T R A 5 O R IR
pH {E T 2 B R /K A BT 35 1 A BF 5T R SR
K ZE W] K 40 min , AH X I 1] 488 46, PR T %o 3% R 14

Bt b,
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Effect of chlorine dioxide charge in D,-stage on

ECF bleaching for kraft eucalyptus pulp

LIN Tao,XU Yong-jian
(College of Light Industry and Energy, Shaanxi Province Key Lab of Papermaking Technology and Specialty

Paper, Key Lab of Auxiliary Chemistry and Technology for Chemical Industry of Education Ministry, Shaanxi
University of Science & Technology, Xi'an 710021, China)

Abstract: Base on the bleaching sequence of D,-Eop-D, , this paper researched the effects of
changing chlorine dioxide charge in D,-stage on total chemical consumption and bleached
pulp quality. The results showed that changing chlorine dioxide charge in D,-stage influ-
enced total chemical consumption clearly and affect bleached pulp quality to some extent. To
achieve the same brightness of 90% ISO. total chlorine dioxide consumption decreased sig-
nificantly at first and then increased slightly as chlorine dioxide charge had been increased in
D,-stage. It was better to control Dy-stage kappa factor from 0. 22 to 0. 26 within which total
chlorine dioxide consumption was lower, as well as bleached pulp viscosity and tensile
strength were higher.

Key words: ECF bleaching; eucalyptus pulp; chlorine dioxide consumption; viscosity;

strength
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B E. e BABKRGERERFRFTTomeN,. TR LN TR FEREELIEFILRE
POBSRHERREARNT EEN I L EREAV . cMBEAHEEA TR FRAMEFERAE
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Applivsyion of extract granatum in leather making

WANG Xue-chuan,BU Qiao-giao, REN Long-fang, LUO Xiang

(Key Laboratory of Auxiliary Chemistry & Technology for Light Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The nature of granatum extract(GE) was studied, then applied the granatum ex-
tract in garment leather of sheepskin tanning and retanning and the methods of the applica-
tion process were optimized through the single factor experiments. The results show that the
optimal values of the extract in tanning acid sheep skin and retanning blue wet leather of
sheep skin are 20% and 7%, respctively. The finished leather examination demonstrated
that the Ts of tanning clothing leather is 68. 8~75. 2°C ,and retanning leather can as high as
112.9~125. 3°C. The product obtained is soft and possesses excellent physical and mechani-
cal properties as well as good hygienic properties.

Key words: granatum extract(GE); vegetable tanning; sheep-skin garment leather
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Condition selection of the hydrolysis of pigskin with trypsin

FENG Cheng-li. DANG Rui-ye, FENG Hui, LIU Xiao-long, QUAN Qing-zhuan
(Shaanxi Institute of Zoology, Xi'an 710032, China)

Abstract: In this work, trypsin was used to hydrolyze pigskin in order to avoid the destruc-
tion of collagen polypeptide during acid-alkali hydrolysis process. It was found that the hy-
drolysis degree increased with the increase of the trypsin content. The maximum hydrolysis
degree of pigskin was realized at pH 7~8. The initial rate of the hydrolysis reaction was
large while it decreased after reacting for 30 minutes. The optimum condition of the hydroly-
sis of pigskin by trypsin was as follows: pH 7.5, hydrolysis temperature 48 ‘C, ratio of
trypsin 40 mg/g, substrates concentration 8%, hydrolysis time 2 h. Under this condition,
the hydrolysis degree of pigskin could reach 16%.
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Study on the optimal conditions on zeolite synthesis
process with orthogonal experiment

FAN Chun-hui,ZHANG Ying-chao
(College of Resource & Environment, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Fly ash was used as raw material for zeolite synthesis, the effects of NaOH con-
centration, temperature and liquid/solid ratio on zeolite CEC values were analyzed, and the
optimal condition was revealed by orthogonal experiment. The single factor experiment
showed the acceptable conditions were attained at 150 °C with NaOH concentration of 2 mol/
L. and liquid/solid ratio of 10 mL/g. The achievement of L,;(4°) orthogonal experiment indi-
cated the most important factor was NaOH concentration followed by temperature, the opti-
mal experimental group was of NaOH concentration 2 mol/L and liquid/solid ratio 10 mlL./g
at 150 °C with attained CEC value of 144 mmol/100 g.

Key words:orthogonal experiment; zeolite; synthesis conditions; CEC
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A/O TZ 4038 #l % & 7k 1 B & o) = 38 151 53 47

LR, EWE, 4 Hl
CBRPTRHE A VeI SR, BV 79 % 71002D)

W OEOHTEERET AR LN FARALEIY A/O R%BATRUHEATT 45 %A,
Rl MG A/O AABAARBT AN KRER, SRERI T, B HRERTRE . DL
RAA A/O R IE,EBGETE A 3 d LT ,CODe, A= NH,-N 89 & ik 58 48 5 51 i
B 87 %A 9T Y, B+ A DR ERERAA TG T —F R ERET TEWIRE.

SR M EA A A/O TENH AN LR
SRRIRAG : A

HEZESES X794

Case study about tannery wastewater

nitrogen problem by A/O process

MA Hong-rui, LIAN Kun-zhou, DU Kai
(College of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: As an object of research, the water quality of biochemical system in industrial

treatment field was continuously monitored in the leather factory of zhejiang province and the

denitriding experiment was done in the laboratory to simulate biochemical system of field

waste water treatment. The results indicated that when activated sludge was replaced in the

A/O processing technology and the HRT is 3 days, the removal rate of COD, and NH;-N

reached up to 87% and 97% respectively and had some characteristic of stable date, which

provided the basis for the next transformation of field engineering.

Key words: tannery wastewater; A/O process; NH;-Nj; denitrif
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B R H A < A/ O TSR0 B B K TR I) RS 4 0 BT + 31 -

1.1 BEAKRKRK
JUK Sy W UL AR B R T A Y R R K
A/ORGEH KN 4t 25 DLVE 5 B Wi 8 K, JE
HARK TR 1 FroR. iR 50, 3k 25 50 E 5
F9 7K o i Bl i 2%
Fx1 FEKEA/O RGFHKKK
AR JEUK A/O RGeikK

COD,/(mg/L) 1 000~5 000 900~1 800
NH;-N/(mg/L) 90~120 115~170

pH 3.5~12.0 7.0~8.0
TSS/(mg/L) 200~2 765 80~667

1.2 A LIATHFARLE L LR
BHZAEAKHERE N 1 700 m*/d, 15 K4
L (500 m®) J5 #E AP 479 (3 500 m?®) , B2 45 #F
ANZGPUHEM (1 000 m®) , 3 1 i1 25 R & it R ik
A PAMOIREEGHEA A/O REG, & Ab # 5 HE A
b IR T R G CT AR e v A 1E), O A1 O, 3t
Gy FE S i) FEAR AR iE 1 R, o,
A (AL VAL VAL BAETT 290 m?, O A
430 m* O & O F Oy B Oy BAEF N 4 000

wigh e ngzn] | AR#R ek
! LERN f f
AAL e Ot || oLt |
t t
AL [o] [o.m]
1 1
[A, i [o.t] |o.. |
t 1
[ ot | [o.t] [o.t]
7
P2k i

Bl ZA4EKALEILRAER
1.3 B AsLEH*x
SCUGIR] L B R A M AE VR T AL R VAL
o AT Oy il T AREOK , W COD, . NH ;-
N.pH.DO,ORP F1i& J&. % 4= b ag MLSS Fi
MLVSS &5 5 d & — k. Hd, COD, R FH H %
TR A0 E ¥, NH,-N.pH . DO.ORP. i& B X 1 YSI

Professional Plus {8 # =X /K 5 53 U] {3 ] %2 » MLLSS
HI MLVSS SR 8 40FR 3 200 7 6 000 FH G A 2
F) AR P SRS RN 24 PR v L S5 TR R 12 d.

2 RPKE

ATHREIY A/O REMEANE  ERITG W
W R BRI A/O RGBT S8 T A/
O B A/ DNBSE e, S g e B R AR WK 2 7.
JUFS

e

Alls 0,its | o

>

(500L) (200L) 8ooL) [ —ie _l

t |

KT K

B2 JDRAOZAREH

R E M TS5 U T AN A BT 0
159 5 #E 7K Sy I 25 U0 JE Tt 1 7K (CODe, fE7E 1 200
mg/L £ 47, NH;-N ¥ B 7F 115~ 170 mg/L Z
B, [ L PR R FE 100% ~150% . A2 A 3t fid £
RO bl B AR A T S U8 1013 A5 S KU
TAFEEE R 3 d A S g I K CODe, #il
NH,-N #3545 5.

3 #ER5iTiE

3.1 AP A/OZEEATHE

K3 Rgeseiia 12 d 3 A/O RE a0
JE K CODe, A1 NH,-N 7281k h 8.

ME 3CH AT LA W, B REHOW
CODc, fH7E 780~2 200 mg/L Z [a], 3 1R K. /K
FEAFAE A COD, [l 588 5, BL AR 4 5 15
300 mg/L 7247 . K BR R e i Al ik 88.5%. [l 3(h)
) NH,-N Z2fb th 26 2 0 . i B4k R 4 K NH,-N
e BEAR A N BT 2 A Ak L SRS AR AR AUAT 1000 A2
A1 7 BN RR E B A Ab B R R A Bl A LA
(A (8 7K NH,-N iR BE T, A % 35 b HE
K.

3.2 A/O M EBEFTHR

Bl 4 /N A/O B O CODe, fl
NH;-N 224k i £&.

M 4Ca) \T LLFE Y, #E 7K COD, {5 47 XF T 31
i sh B/, 7K CODe, [ AR 4E 578 300 mg/L
i s U W% 2R G0 B ik D) B AR A L 25 R R AR
FTE 85 % 28 A4 Bl 4 (b) Ay 45 R R 7Kk NH,-N
(AU BE Al A3 R FEARYEFRFTE 10 me/L AR L i
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W/ d

B3 #:H A/O %t dK COD ()
F2 NH,-N(b) & 1L o &

HzEREMR AT AR E, X FifKk
NH;-N ¥ E 4 150 mg/L 7247 B9 i 5% K . 25 bR
REEALIAE] 90 % LA k. RGRCE G, W T %
RGEX B AW ZBRIOCR G RNE 2 Fos.

x2 NMLA/OEEHHKER

K A 7K A PR

/(mg/L) /(mg/L) /%
- 198 86 56. 6
W 258 87 66. 3

3.3 AHBIELEH N REBRT 5

M RG] LA AR B A/O X
BTG /MR A/O RGN CODe, \NH;-N
AT R BRECR , SA R BRRAE 60 % A 4. T
I3 17 I Tk 3K B0 A28 I I ARCR o T R R
B, 78 9 37 8 £ HA AR 09 A 1k (AL F
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5 AR O, b9 DO, pH Al ORP #47 Xt Lt 43
B HE5 RN E 5 fros.

NG OLT AL RO A B pH 4 R A
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Pl 1116737 R

2 30 ) 45 24 A St R /NG S 6 45 b A TR R 3
ARERAERFAE 34 °C 22 A7, JIr LA AT HE B UL X Al Ak AE
B9S2, X B 5 Ca)y (b) AT, /N AO L i)
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SCISAHEE L BR T A b Ah, Bl H A A5t B MLVSS

5.0 0.50
1705
9731
| =286 o ]
40T [EEMLVSS/MLSS \ 0.10
= I o, S m o] w
230 AN TN 030 %
e J ’ ;
§ 7 ;;: - ;0 a
> 200 1 q Mol w87 0208
g e "‘7:’:'\52&?:7:3:/?1 5
Lot (N N NN NN ?§5 ?§‘§ 7 é Pkdlo1o
SN N N AN AN N P N
NSNS N N N N NN e A
oo LA RS ARALE
' Al-1 Al1-3 0 01-1 013 022 ‘
/1 Ak b
(a)
5.0 0.50
N — ]
I
4.0F lo.40
L ez ]
- NN\ o
2 3.0r g 1030 %
B | o MLVSS/MISS - S
z c &
& 20 o 4
g r o Z
= 5 =
N | 1K
0.0 NN ARNKRRK]
A 01
A4 1kt
(b)

B 6 I (a)FodiX(b) & ALk
MLVSS % MLVSS/MLSS % 4t H oL
i MLVSS/MLSS {H ¥ i {%. £ & LA 1 43 87 7] LA
1510 B0 37 1 VR 058 mT R R ol T A Akt P i Ak
PR G5k 2K B U0 T P e AR T

4 HRIB

T Ao AL ST 6 R R 3 WA 4 B R LA L o
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N; O it 250 4 F5 3 A% BOD {H , &1 X il # % K A/O
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F4EH ABR KRS8 7E7R R HRT T 97k 145 1A 52

ez, wE’
(L. BEVEE A AL TOFF0 T BE . eV PE42 7100545 2. BePi BRI ko YR SERBE % Be . BEE P54 710021)
O OE LA RIEANET TR AR EI AR T B AR A AR R E(CABR) £
RREKHAZ G (HRT) T2 G A > H(RTD) W&o K A H A T HEREAN. 4
HRT £1h £ 9 h T/, CABR R R E8 CO0 WAL TEA S ;AR EREV,/V £
0.154~0.026 X Ji] ; & A A B B4 NAAN T 6.76~8.26 2 . XH.8 CABR L B £ &
HEAA ARG Ao AR R 64
X RAEBREEIAMAEEE; KA, HRT
F B &S ES X505 MNEAFRIRAS: A

Study on the hydrodynamic characteristics of cylinder
anaerobic baffled reactor in different HRT

SUN Ling-ling' , YU Cong-zheng’
(1. Shaanxi Research &. Design Institute of Petroleum and Chemical Industry, Xi'an 710054, China; 2. College

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

Abstract: The Residence Time Distribution (RTD) curves and hydrodynamic characteristics
parameters of Cylinder Anaerobic Baffled Reactor (CABR) in several HRT were studied
through the experiment of impulse response which used dye as tracer. The results show that
the C-0 curves of CABR tend to be normal distribution; the dead-volume ratio(V,/V) of CA-
BR is between 0. 154 and 0. 026 ; the number of continuous stirred-tank is between 6. 76 and
8. 26 when HRT vary from 1h to 9 h. These results show that CABR have the characteristics
of high capacity utilization and strong plug-flow.

Key words: cylinder anaerobic baffled reactor; hydrodynamic characteristics; hydralic reten-

tion time

Vol. 30 No. 3

i

0 3l

AR T B B Z2 A1 DR 48 1 A% (Staged Multi-
Phase Anaerobic Reactor, fij #x SMPA) Hig 1K
A YT A %% (Anaerobic Baffled Reactor, faj ff
ABR) HIEA: DLk, B &3l T — R 5 b el o
BBt & ) Skiadas Al Lyberatos F 1998 4EH &

x Wehe B 91 :2012-04-03

1) 1 493 P A it 20 IR 4R # (Periodic Anaerobic
Baffled Reactor. fai#k PABR)™ . iZ R M 28 % H T
[ A3 0 25 48] 33X — P8 3 5 0 S Y 7K T i
AR AEFNZE AR /N 73X A R 3R Sk s
B TR A W 1 e kR ol S B I % PN ) B Y
A% K, Xk SN s 1 Ak BRASCR FAA AR KB s . PRt
WFE IR A TE IR 4 37 3 A S Nz 4% (Cylinder Anaero-

PR T s IR B (1986 —)  r , BR VYA PG 22 Th A, B B AR 0 80 L B 50 A= BF 5 07 10 < 35 /KT B % 46 K ] & B BT 52
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NG V3 45 AR ABR W 88 76 AW HRT F A9 K 1 45 P 0F 5% « 35

bic Baffled Reactor, fij # CABR) 19 /K 71 %51, J&
T CABR SV % 19128 17 8008 - L e B H v A
5 62 T AR, it A SC A AT I Y CABR J
JO7 5 o I8 3 7 B b e B S B, AR O A R AR Y
FIESEOK I ERE V,/V SRR G B
R N (B SE) X 3% 0 i 76 AN 1) 7K 7 455 B2 I )
(Hydraulic Retention Time, fij#k HRT) %514 F K
K IR HEAT T KL

1 XWRES5FE

1.1 EBERE

K1 2K CABR J2 i #% %5 B R & #. %
SN e AN S 450 mm, BEA538 160 mm Al
50 mm 9 [] Al 1580 A A # B, P A T8 A A 22 ) 1 [
AR X I 08 DA 5 440 mm "B (6] 43 BE B 45 43 i
A8 T A B T 1 P X DX A R o DX
P 440 mm BT IR 3 R SR AR I 4 2 1 1Y |
FURE L PTIAR T A58 AL T AR T R A
20 mm. JX N 25 ARV 4108 8. 20 L. HA HLBE
BRI AR R K B R T BT100-1] % 2h 52 (P 2
2R EREA R A FD.
1.2 %%k

K FH 455 84 15 8] 43 46 % (Residence Time Distri-
bution, & #k RTD) , W 5% % J N #% 76 HR'T 4331 K
1 h.3 h.5h.7 h.9 h FHKINRAREL. LY RE
7R R T RK o 2E A 3 54T RTD #F 55, 0 4%
85 SR AKAE S 15 K L I8 1 T 3 5 A T i, 1F
J2 7 g PN I SRR A I R R K PR A — S
YR W BEBR 0.1 HRT, 78 S0 %5 H 1 kb BUkE—
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SERRAE R N=1/6" . EFE R N
WK B0 58 4R 5 SN i SR AR AU — A 52 B S 7 i 9 TR
BWA. M N =11, R5%2R 4 (Continuous
Stirred-Tank Reactor, fij#k CSTR) ; N—co i, h
SEHE R (Plug-Flow Reactor, & #f PFR). JF # 48
N5 T SRR AT B N Br CSTR ks, Bk, ol H
N B PE — b A o S 07 9 3F BRARRR BE L N {80,
RIS EOB 2 B TR, Rz BE T 58 4
Ra=.

3 RRHRSR
3.1 RFE HRT F# CO
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(D4 HRT T C-0 B34 R AN XF FR 204 il
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(LR G 5 W AE G IS L C (E B W sl /), 3% 5 AR [R) 2%
PF 58 ABR RN 413 2109 C-0 h 2 i 28 1k B A
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()% HRT &M 7 (=HRT 40, 2
JO7 25 T 4D 7 B8 00 1 e B 2k ) e L, D AR 45 A s
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SN A I T T4 O U BH 0 B B )
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(3) £ MR 0 JE B8 5 ¢, /o LA — 3L 7E 0.
4 8% 0. 5, 16 W W {1 R 7% 0 50 B Ok MR B B TR S
HRT WA B R, HARE ¢/« i€ L]
T AZ BN g AR ) T T HE U RN s L AR R T

ANTF 1, I AR S PHART 4 3 RN A
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R 7K AT B X BiVO, 7 5&
HHZH BY A B LSS A B 22 i

wH %, & &, EWE, AW
CBRTTRIAE K SO MG T BN 5 R TS0, AT 7% 71002D)

 E.2NH, VO, A Bi(NO;); « 5H,O 5 HAe4s Rorh, R A sk K& E T4 & T BiVO,
b, AR XS EATHAXRD) 32 & & F B 44 (SEM) 5 3 58 = M ey dh A it 47 7 &
JiE. é’é%?ﬁﬂf] R KBS T R EE 160°C B, K& 30 min BF 7T 4] & 46 69 3£ 4148 Bi-
VO, #dh. AR B RGERK, ZHhhwirrae L4MR2dsE, THha S hBRHRG,
mﬁm%%%%kﬁiﬁﬁ%%%w

I MK #GE; BIVO, ;s # &

FEESES:0753 .1 X EEFRIRAD : A

Influences of reaction time on the phase and microstructure
of BiVO, microcrystallites prepared by microwave
hydrothermal method

HUANG Jian-feng, MENG Yan, 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: BiVO, microcrystallines with controllable morphologies were prepared by micro-
wave hydrothermal method using NH,VO; and Bi(NQO;); « 5H;O as raw materials. The
phase and morphology of as-prepared samples were characterized by X-Ray Diffraction
(XRD), Scanning Electron Microscope (SEM). Results indicate that the pure monoclinic Bi-
VO, microcrystallites can be obtained by a microwave hydrothermal method at 160 ‘C within
30 minutes. As the reaction time increases, the crystallinity of products were found increas-
ing with phase transition from Tetragonal to monoclinic BiVO, structure. Correspondingly,
the rod-like morphology changes to spherical structure as the hydrothermal time increasing.

Key words: microwave hydrothermal method; BiVO,; Microcrystallites
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CCTO %%Xﬁ BaTiO3-Nb2 05‘C03 04
P& RS BRI

(BRPERHE R MR 5 TR %R, BRI 14 71002

# E.2 BaTiO;-Nb,O;-Co; O, (BTNC) 2% ME AR S, AR T % % CaCu, Ti,0,,
(CCTO M iZ 2 RMENBHEAEG R, EREAW, £ 20~85 CHRELEN,.BT 24+ CC-
TO#HETH 3. 0% ARARFHACFEH 2 600, B EHTHAC/C<4. 7% ; /£ 20~125 C
BEEBEAN.BINC 24 F CCTOB LT A 2. 00 ARKZGFH A FH>2 700, B EHZ T
HAC/C<10%;CCTO % & FH 4. 0% B, FH -8 % 2 >2 200, & AR ZHEAC/C<
4.7%.

KEF . ABRM; BEATHE; NMEFH; MELER

FEESES TB34 XERARIREG : A

Effects of CCTO doping on the dielectric properties of
BaTiO;-Nb,O;-Co;0, ceramic system

LUO Xu.PU Yong-ping,ZHAO Xin
(College of Material Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: In this paper, the ceramic of BaTiO;-Nb, O;-Co; O, (BTNC) systems was studied
as the main object, in order to research the effect of the system dielectric properties by
adding CaCu; Ti,0,, (CCTO). It was found that, in the range from 20 ‘C to 85 ‘C, the die-
lectric constant of BT system, which was doped 3. 0% CCTO, reached 2 600 or more, and
the temperature stability was AC/C<<4. 7% ; in the range from 20 ‘C to 125 °C, the dielec-
tric constant of BTNC system, which was doped 2. 0% CCTO, reached 2 700 or more, and
the temperature stability was AC/C<<10%; which was doped 4. 0% CCTO, reached 2 200
or more, and the temperature stability was AC/C<5%.

Key words: barium titanate; temperature stability; dielectric constant; ceramic capacitors
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Mathematical simulation of glass melting

furnace in applied research

CHEN Guo-ping, L1 Hui, FENG Min-ge
(College of Material Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,

China)

Abstract: Used FLUENT software to finalize the mathematical simulation in order to get

three— dimensional temperature field on two glass melting furnace and to do the comparative

analysis between fluent simulation results and actual erosion of furnace pool bottom. From

simulation research can show: the size of furnace and the outlet location of liquid glass have

some influence on the temperature of furnace pool bottom, the conclusion is consistent with

the actual condition, and the higher temperature have bigger erosion to furnace pool bottom.

Therefore mathematical simulation method can optimize the design of glass melting furnace

and to guide the actual operation.

Key words: FLUENT; glass melting furnace; pool bottom; optimization
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Synthesis of HA-ZrO, biological composite

WANG Li-li', ZHAO Tong-gang', DING Xu’,MEN Yong!
(1. College of Material Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. Western Metal Materials Co. ,Ltd. , Xi'an 710201, China)

Abstract: Hydroxyapatite was synthesized using H;PO, and Ca(OH), as raw materials by
wet chemical method. The as-prepared HA powders were mixed with 15%, 20%, 25 wt%
m-2rQ, , respectively, and sintered at 900 C, 1 000 °C, 1 100 ‘C and 1 200 C for 1 h, re-
spectively. The main phases and rules of phases changing with the content of m-ZrO, and
sintered temperature was investigated by XRD. The results show that when the temperature
is high, HA decompose to f-Ca, (PO,), and CaO, the m-ZrQO, is then partly converted into -
ZrQ, by partial consumption of CaO which in turn resulted in a mixture of -Ca; (PO,), and
HA further. The CaO produced reacts further with m-ZrQ, generating a mixture of t-ZrQO,
and CaZrO, in different proportions. These various phases formed interfere with the sinter-
ability of the composites leading to a overall reduced density as compared to that of pure
HA. As aresult, when the sintered temperature is about 1 000 °C and the content of m-ZrQO,
reaching 20 wt% , superior properties of composites was obtained.

Key words: hydroxyapatite; zirconium; sintering temperature; composite materials
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H  015-0055)

H OEHASAERATE_FBR(PTA) A STIHRG 1,438 Tk = F 8 (1,4-CHDM) 5] A
PBS o F £ 4 % ,13 3] PBS-co-PTA ## PBS-coo-CHDM & £ ALt B 4. 'H-NMRX 2T 7T £ E 4
AR A SRR e e e AR T AR R AR .PTA = 1,
4-CHDM )G 2B MO LR E T B ARE %A PTA 4% 638w, PBS-co-PTA # 4 &
BB R TR, AN T, Z#HBEA&; M 1,4-CHDM 4% 8 3% /v, PBS-co-CHDM #4 %4
S e sE R T, &d L. % 1,4-CHDM 3% £ 30 % AF, 2 7 2L 4b ¥ % T % 3] PBS
# 345, 9E8 T £ K 4 PBS-co-CHDM 1t PBS-co-PTA B A #4584 Z 41 1.
KRR T @M T B, KIREM; SAHREM; £2HRT; FoK
FEESES:TQ317.3 XEKFRIZAD: A

Performance comparison of poly(butylene succinate)
modified by PTA and CHDM

ZHANG Min', ZHAO Yan', HUI Yuan-yuan', ZHANG Ruo-lin', QIU Jian-hui®
(1. Key laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science &. Technology, Xi'an 710021, China; 2. Akita Prefecture University, Akita
015-0055, Japan)

Abstract; PBS-co-PTA and PBS-co-CHDM random copolymers are obtained., taking tereph-
thalic acid (PTA) containing benzene ring and 1, 4-Cyclohexanedimethanol (1, 4-CHDM)
with six- membered ring into PBS main chain. The product copolymers are identified to be
expected by ' H-NMR, and molecular weight, thermal properties, mechanical performance
and degradations of them are also compared. The results show that PTA and 1,4-CHDM
modified copolymers present different crystallinities; with increasing contents of PTA, crys-
tallinity and crystal size of PBS-co-PTA increase, while T, gradually reduces; and along with
the increase of 1,4-CHDM, crystallinity and crystal size of PBS-co-CHDM decrease, but T,
gradually increases. When the content of 1,4-CHDM is to 30%, the elongation at break of
PBS-co-CHDM is three times that of PBS, which proves PBS-co-CHDM has better flexibility
than PBS-co-PTA.

Key words: poly (butylene-succinate) (PBS); benzene ring structure; six-membered ring

structure; crystal size; flexibility
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Synthesis and antibacterial activities of acetone
diacetylferrocene dihydrazone Schiff base

LIU Yu-ting , TTAN Zhi-jie, YIN Da-wei
(Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education, Shaanxi
University of Science & Technology, Xi'an 710021, China)

Abstract: Diacetylferrocene dihydrazone was synthesized by diacetylferrocene and hydrazine;
then acetone diacetylferrocene dihydrazone schiff base was obtained by acetone and diacetyl-
ferrocene dihydrazone. The structures of intermediate and the product were confirmed by
IR,'"H NMR and elemental analysis. Initial activity evaluation of intermediate and the prod-

uct indicated that the product had better antibacterial activity to E. Coli .S. Aureus and B.

Subtilis.

Key words: diacetylferrocene; schiff base; synthesis; antibacterial activity

0 35

Schiff B2 46 i & A7 kLM AL G Ik &
W& & TR (—CH=N—8—CR=N—) i}
— AL G Y. Ak A Rk Schiff B & H 4 & it
AW ZE T IR 16 BK . AT X 28 A 0 10 A
i“%{E\/n*ﬁ{lﬂ'/—\E A 2 BN O 2 M T R b L Bt

R ARG ESEIAT T RE MW E A B,

i}

xR B .2012-04-12

AT H BV A H AR FE R IT R E S H (2009]Z002)

THS M RRE AR AR 2 G0, R 0 R AE 2% B
ﬂjﬁﬁjﬁiﬂ%'l}\‘ﬂz H. X A& Y HA YU DUk T
FIGCR ARG R, W T G245 AT A SR o EL Y

TORER ) T B A AN RE A R T I
F10 3 9 4 Ja AR Ik i B BIF Y R R Y

W HA o B R AR SCIRAT T e T 2

TR KA WE R R AT B T LM TRk kR
AR K FE 5 TR AR 5 5 TR B S TR R R Y

FEF R X E Q963 —) Lo, Bt A ¥ 2 8 B OEFE 05 1] - A DL G



534

X R 05 5 DY 4R — 2 Tk Bk sk I Schiff 5806 b 0 T8 I © 00 e

Schiff 5%, I 3d IR.'H NMR & 70 Z 43 0 % H 45

1% CH,

| |
C—CH, C = NHNH, C=N—N=C__
CH,
NH,NH,

Fe —> Fe

o CH,

1

@ C= NHNH,
\

Y BEAT T B,

CH,
CH,

CH,COCH,
_— Fe

@ /CHA‘
C=N-—-N=C
\ “cH,

CH,

B 1 "% = A — R4 = BHIE Schifl #4694 % 2

okt

53

1 RBES

1.1 & R%BX

AL A 1.
1.2 BB AR A

T SR 1A B B2 A AR A IR A R X4
T A5 A TR 3% % [ BRUKER 2 #) VECTOR-
22 {87 20 AR 65 AL (KBr JE B 15 5 ' H NMR
7% % E BRUKER 24 A] ADVANCE Il 400 MHz
Rl JE 4RI CLL CDCLy A% 5L, BL TMS i AR
€3 IGE M 2 B Elemeraor 2 ) Vario EL I
A HLTTER AT AN E . T AR 3 Sk 65 43 A 4l s
2 4, fiff A 2 4 SOk ik b L 2 R
AR SCHRE O & % 89 %0, mL p. 126 ~
127 °C (LR 127. 5~128.5 C).
1.3 A
1.3.1 MRS B IR (D B A IR

FEAHT A Tl v B4 R A TR A8 T W s <1 1Y
= OB H L IMA 0. 27 g(1 mmol) — Z B3 — %
.20 mL LB 0.5 mL ¥R ERER L 0¥ A, 7 1]
FORE T @M 2 mL K& WG 17 mL JEK
TV W P VR )2 0 3 A 2 I e g 85 oI S ek
IR K KA/, 88 )5 2 X 20 mL CH.CL,
L, A IT 2 O, Ul e 28 TR AT £ (A [ 44 0. 24 g
FEH . 80. 00%, m. p. 130 ~ 132°C. IR (KBr,
v/em '): 3 355, 3 208.1, 3 085.9, 1 643. 3,
1482.1,1126.8,1034.6, 833.9; 'H NMR(400
MHz, CDCl,,8): 4. 21 ~4. 70 (m, 8H, FcH),
1.97(s, 6H, —CH;), 5.09(s, 4H, —NH,) JG
FHT CuHisFeN, , SEME (RIS {ED /% - C 56. 45
(56.39); H6.13(6.08); N18.68(18.79).
1.3.2 NHER4E — & Bk 5E — % 8k — kA% Schiff ik
()M A K

TR o] v B4 R A TR0 T W s <1 1Y

=R RN 0. 30 g L BEHE %k
ERE .2 mL NER LA & 20 mL JosK & B, il s in 44
L 9. FH 2 o i i s 7. R S 45 o) s o B
PR Y U8 WO R A KPR . Ve
Veaws =1 ¢ 3 NER AT E LS 5, 154 0 @K
0.24 g, 7# %, 63. 16%, m. p. 142~ 143°C. IR
(KBr, v/em '): 3102.6, 1668.1, 1114.5,
1035.9, 830.6, 475.3; 'H NMR (400 MHz,
CDCly,8): 4.29~4.98(m, 8H, FcH), 1. 93(s.
6H, —N=C—CH,), 0.85, 1.24(s, 12H, —N
=C(—CHy).) JEEHr Cy Hys FeN, , SEIIE (38
BE)/%: C 63. 62 (63. 50); H7. 02 (6. 93);
N14.72(14.81).
1.4 & F X

K FH VA B v £ D € H A5 77 ) Schiff B
AN TR) e BE B ¥ WM R W A 1 (E. Cold) , 42 v 65 )
KA (S, Aureus) , Wi B FF & (B, Subtilis) B4
WE A, L VO AR R K + VIDMSO) =3
22 EEF L4 I Schiff Bk E N 500 pxg/ml
BB FEI AR B 1/2, 1/3 . 1/4 5 00 5 B v ok
(R R

2 #R5H®

2.1 ZTBEA DR ZBHIR 0 A R R
2,101 BRI R O LG X6 8 5 el

FE SN O A AL 7 ER R 0. 5 mL, B R
FHAh A I ELah s i I BE PR R AE 85 °C L JEuK S BE
A 20 mL, ks — £ kB Bk MUK G D Y EE R
B bE L AF 92 S5 7 JBE J LY o S 56 7 B R ) 245 SR AL
1.

F1 REZYEE/REE = Z A %00

JEE /R H 1:2 1:2.5 1:3 1:3.5 1:4
TR Y 61 71 80 88 81.5

M1 1 AT LA L B S0 ) B O L B 3 i




. 56 . RSP BREFB

%30 &

F%ij}ﬂ,@iﬁn%‘]—%ttfﬁﬂ)ﬁ?%ﬁﬁﬁ?ﬁ%,ﬁ?
DA 5 365 L ) BE R HE R
2.1.2 N ()X ) 5 FJ

PLPIRE XU B e — 5Bk K A IF B BE ZR BE R
3.5 BEATBORE I AR W ER TR 9 0.5 mL, %
JO7 SR FH M 9 5 i B AR R 7R 85 °C LBk &
BEIMA 20 mL, W} 5 T BN I 0] 0F 52 56 5™ 4 19 52
Wil , 45 2R WL 2.

R 2 I SR A X SE A R R Y R A

S B[]/ h 6 7 8 9 10
PR/ Y 67 78 88 82 75

R 2 aJLIAE W Y N BF AL 7E 8 h B f= e fy

.

=
2.2 A% =CTBA
45 AE

= Bz Schiff #84 ik

1.0 ’f—'tH —— Ty ‘ l

e
0
T

(=1
=Y
o
o
——
111482~ —

262401 .

=]
s
T

Transmittance/ %

e
()
T

o
o

3500 3000 2500 2000 1500 1000 500
Waven umber/cm™

A2 WEY% R LB =R IR
Schiff #% (3a) 2L 4} %1% B

VA B 45 = 2 Tk 5k ZBEIE Schiff B9 IR
T LI 2. TR B AT AL, TN R 45— 2 R
Bk ZEIE Schiff B%7E 1 668. 1 ecm ™ '"Abh C=N #Y
g B sh Wl g, 5 T2 kR Ok kB
(1643.3 cm™ DAL AL T, LA RAE 3 355. 4
em™ ', 3 208.1 ecm ™' — NH, WX FR A4 45 i 36 %

WOl 2 T, U B A BT BT Schiff f#. 3 050 em ',
1110 cm ',830 cm ', 480 cm ' ZEAG 4R B %
¥y uC—H, 6C—H, nC—H, gFc—C BYHRIE %
Wl , 5002 Tk Bk R AR I AR AR IR R K £ 2
s 156 BH R VA R A R L

|

54 50 46 40 3870 15 1.0 05 00 0.5
ppm

B3 ®EA% R T BA =R X BHIE
Schiff #'H NMR B

PER 45 — 2 Mk 3 % 8k — W B Schiff B4
"H NMRiE & UL & 3, 38 3 " H NMR %% 4 5 87 &
B, 7E 4.29~4. 98 ppm AL TAER4E — 2 BE 3L — % gk
ZURBE Schiff B BT OBUBCAR BR84S
A FA .1, 90~1. 93 ppm AL BLHYJE C=
N P FH 3 BRI O Rk
MERRH 5,09 ppm &b ELEY — NH, B+ %7 H
PR b O 8 T, LA K B AR Y AE 0. 85 ppm,
1.24 ppm P T —N=C(—CH,), FF i %,
VLI OB TRk IR 2 R W A R T B AR
7.
2.3 WHEE

TR TR Tk R K LV i Schiff R
X RN T VAT 4 0 ) 2 3o TR0 RN Ty AT T 00 TR T
P S 00 25 L L3R 3.

R3 ALEYHNEBEEWIEESE,%)

T b E. Coli S. Aureus B. Subtilis
R/ (pg/1LD 500 250 167 125 500 250 167 125 500 250 167 125
e 35.8 27.3 14.9 0.00 37.8 30.3 16.5 0.00 38.1 31.0 15.8 0.00
aY 2 100 93.2 85.7 73.6 100 94.2 86.4 75.4 100 93.8 86.8 75.9

M 3 AT, T e S Ak R L TN T
Schiff 3G W WM ETE M, 5 = O WA TRk
TIPFREA B DN R 4 2 B sk R Schiff
i, ) A1 TR 3

3 At

ARTCUL . LW R AIOK & I B L A
LT HE Bk BRI PR S R S L 45 3 H

Fr e Wy S R 45— 2B % 4k — EIE Schiff . i+
BT AN O S R R A (L
Bk B SO A BRI EE R L R 1+ 3. 55 IR
& 85°C , e MiHF[A] 8 h, =] ik 88%0) K H bR ™
W B S RRAE . A 5 B O 1 G 2 B T 4 —
2T = 5 Bk — W Schiff B0t K T 1 L 45
] 25 BR TR SO BT TR AT A L 1 O



%3 Xl F A N B 48— £ 0k 3k — 584k —E R Schiff B8 i A B S 30 5 1% P * 57
%%j{ﬁj}( analogues and related complexes[ J]. Inorg Chim Acta,

[1] Ramon Bosque, Concepcion Lopez, Joaquim Sales. Sub-
stituent effects on the electrochemical behaviour of iron
(ID in Schiff bases derived from ferrocene and their cyclo-
palladated compounds[J]. Inorg Chim Acta, 1996, 244,
141-145.

[2] Zareen Akhter, Asifa Nigar, Muhammad Y. Razzaq, et
al. Synthesis and physico-analytical studies of some novel
ferrocenyl schiff base derivatives[J]. J Organomet Chem,
2007, 692. 3 542-3 546.

[3] M. D. Jones, M. F. Mahon. Synthesis of Rh(I) diamine
complexes and their exploitation for asymmetrichydrogen
transfer processes[J]. J Organomet Chem, 2008, 693:2
377-2 382.

[4] E. Bullita, U. Casellato, F. Ossola, et al. Synthesis, X-
ray structural determination and Mo ssbauercharacteriza-

tion of Schiff bases bearing ferrocene groups, theirreduced

1999, 287 117-133.

[57 2= 305, R4 T L, %5, s 4k R U4 = 2, 1 g v
B 5 3k 4 C A ) A B R E B B s D],
WSR2 iR CHARBAMD . 1998, 29(2): 192-195.

(67 2= 30K B T L. e 4k F I 040 — 20 = e w4 o ol 5 o
SR B A W A I TR S PR IR (1], N 5 KR
WCHRBIARD . 1996, 27(6) : 797-800.

(7] Z8 30 R BEF , Fhor it , 5. — 7% Bk WP 5 4 il 2 W R 0 0
Bl 5 4 A A 0 1 R E B I B RS R ST 5
ORI CH BRBIE 0 , 1998, 29(3) : 376-380.

(8] F . & M BRILFT A Schiff B T A K o 1 4 s i A
P& B R AE B MBS PERF s LD KV, WM R,
2007,

[9] Armarego W L E, Chai C L L. Purification of laboratory
chemistry fifth edition M]. US:Elsevier Science,2003.
(100 fkHb = WRZR S, BUIUAR , 46, HREH M X &k — s ki

L] A= R, 1991, (2): 63-64.

ALEANEA AN LA LAt LAt at Ll Lal albal Lal Ll al Lol Lol Yol Lol Lal £alt Lal Lal Lol Lol Yol Yal £al £at £al Lt Lol £al Y al £al YAl £al Lal Ll Lal Yol K al Lal Fal Lal ol fal al Yol s

(E#% 53 1)

#= 4 PBS-co-CHDM B4 f =214 gk

n(f;ir)tf: HpERE E IR WRRAE MR R
/Mpa /Mpa /Mpa /%
n(CHDM)
100 : 0 342.4 27.1 37.0 368. 6
955 250.7 20. 8 45.4 690. 7
90 : 10 241.1 17.7 30. 3 570.4
80 : 20 134.3 8.1 31.1 793.1
70+ 30 2. 36 1.9 23.1 1232

F°3MER A NILRYH RS R S5 R R
. 3L W) PBS-co-PBT AY #L P it i PTA Ay 34
T U /0 5 T DB 24 e 4 S 2 e 1Y s 0D, A L
PBS ¥R Wy, 483 oM 5 /9 & A L 6] ) PBS-co-
PTA ZRIME# . % 4 B8R, 6% 1,4-CHDM
[ 38 K, PBS-co-CHDM Ay it 4 45 %5, it Il 17 g Al
JE45 N ) FE AR & B P W i, B R 1, 4
CHDM Yy BE /R it 36 28 30 Yo B, H: 7 24 A 1< R AT 3k
F| PBS 1Y 3 1%, Ul Bl 2 R ¥ PBS-co-CHDM [t
PBS-co-PTA HATH4F R I

3 HRIE

(D RHEAREME PTA it PBS, bfi %5
PTA B34/, PBS-co-PTA 45 5 =3 KK, T,
T BEAR.

(2)R 75U 1,4-CHDM 2Pk PBS, Fifi &
1,4-CHDM (#3854 i1 , PBS-co-CHDM 14 45 /i Jif 2 %
Ky, T, Z05 7 -7t

(3) PBS-co-CHDM H 1,4-CHDM # F 30%
I, B 2R KSR A SR PBS B9 3 £, v R Y
PBS-co-CHDM I PBS-co-PBT B F ¥ i1 14 2 )
.

2% Uk

(1] AMEER B 3, Bl OT-Me. 4 W R it PBS R 1 B0 WF 5%
HERELI]. @4 F3i 4%, 2011, (2) :102-106.

[2] Tadashi Yokohara, Masayuki Yamaguchi. Structure and
properties for biomass-based polyester blends of PLA and
PBS[]]. European Polymer Journal, 2008, 44 677-685.

(3] 3k . s ak vk, fE AR UK, 5. PBS/PHB RER AR 09 £ 9 K
fRPELT). @52 T MR 5 T2, 2010, 26(7) 1 43-46.

[4] Patrick Frohberga, Markus Pietzschb, Joachim Ulricha.
Effect of crystalline substances in biodegradable films[]].
Chemical Engineering Research and Design, 2010, 37
(1): 468-473.

[5] Akihiro Oishi, Min Zhang. Kazuo Nakayama, et al. Syn-
thesis of poly(butylene succinate) and poly(ethylene suc-
cinate) including diglycollate moiety[ J]. Polymer Jour-
nal, 2006, 38(7). 710-715.

L6 BEATDT B F A Wil T RSB T MR T Z Wi mhl #5 ).
AL T, 2009,29(5) :50-51.

L7 3k 8 TO555 . WA, FEAFAF 4exF PBS & & R M
RESE AW E )], MR Tl ,2009,37(12) - 40-43.

[8] CHEN Guo-qgiang. Introduction of bacterial plastics

PHA, PLA, PBS, PE., PTT, and PPP[ M]. Beijing:

Natural Functions and Applications, 2010.



308 53
2012 4F 6 F

RaBERE SR

Journal of Shaanxi University of Science & Technology Jun. 2012

*

XEHS:1000-5811(2012)03-0058-03

@3k ZnO T BB BORALH & A E AR

IR, WER', KM, BER', B &°
(1. BEPE R K2 BEFHRA T RS S5 ARESLKRE B W% 710021; 2. REPAFEALTHIE
NFEL VLA R 215433)

B B RRAERBRZERNET SR ZInO £-F, @ XRD,SEM 3t F7 4) &8 4k B4 69 4 48 20
PABRF BRI ITEIE, St il it K-BARA T BEMRT T W EA Bk, JF 2k T 890k AT
G . R E LA EN ZInO AR FEAZY H 200 nm A& ETHRBEGREE
Ve, R 2RI KA (Escherichia coli) #2423 & ) 2 38 (Staphylococcus aureus)
WA Bk P 18~22 mm, I E M T 47 F 3K 5T

KB . mBERE; AREMAEET; KA F®

FEESE S TB383 X EEFRIRAD : A

Fabrication and antibacterial activity of ZnO
nano particles through Sol-gel method

HU Ya-wei', HE Hui-rong', ZHANG Hong-chi', MA Yang-min', GU Xin®
(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Sinochem Environmental Protection
Chemicals (Taicang) Co. , Ltd. ., Taicang 215433, China)

Abstract: ZnO nano particles were fabricated through sol-gel method. The phase, the crys-
tallographic structure and the surface topography of the ZnO were charactered by XRD and
SEM. The antibacterial activities of the ZnO paticles before and after ultraviolet irradiation
were performed by the K-B disk diffusion method. The results show that the ZnO nano par-
ticles prepared with sizes about 200 nm display great antibacterial activity, which show
strong antibacterial activity with inhibition zone diameter of 18 to 22 mm against Escherichia
coli and Staphylococcus aureus without ultraviolet irradiation. The mechanism of ZnO anti-
bacterial activity is discussed.

Key words: Sol-gel method; ZnO nano particles; antibacterial activity

Vol. 30 No. 3

0 3l

UEAER BB AR T A PR B8 19 2R H 4 4
L DU AR 2 B T2 B OGTE. PUA MR R AR
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B G A K ZnO LT~ 1Y P J5E B 1 1 8 B 0 1 0% P BT 50 © 59 -

] A A1 SCHR A I8 B X — 28 8 L | A4 — fBER 3
ULTE Ik SR Uk Wl 4 HLA T ad SAME IR A fiE &
PEHHUTEPERE R i H R 2 B IR S TR
BRI — B IO P A JRg BR & 412 v ik SR TC LR A B0 BT
PERE A SOR TR B BERIE H %6 1 ZnO 99K A T,
ANt 285 B AN IR R AT R A R BT R P RE.

1 Lo

1.1 &KAE5E

(Ol % ZnO 2= 828 . Zn(NOy), « 6H, O
(AR, Kt KR Iy 248500 4 FRA 7D s ToK & B
(AR, RETHIT AR X AT AR50 ) 5 3R 20 n i J Tl
(PVP, AR, KT BHH EAL 2250 ).

(2) 38 7R TR MR ORI - 5 > IR BH MR T . & i 24
BRI (Staphylococcus aureus) A 7 ZF T 7 ( Ba-
cillus subtilis (Ehrenberg) Cohn) ;8 % [ TEE .
KW ¥ F (Escherichia coli) . 4 AT B ( Pseudo-
monas aeruginosa ). VA J_Tﬁﬁ‘ & @é@ﬂﬂr HR¥A
il 2 B B AR ) 5 3 = AL

(I FE AMFE I R RN R EA
PR¥E TR, FE T R B0 g . FRE 5 g, &
84 5 . Bilg 10 g, Z8187K 1 000 mL, ¥ pH (H =
7.2~T7 4. R AR 121 °C .30 min.

(4) AT 2 VR Al 3 9D - ol R &k 22 vp i [ PBS,
0.03mol « L', pH(7. 2~7. )] B R & — 4
(Na, HPO, , 6 7K) 2. 83 g, iR — & #f (KH.PO,)
1.85 g, dE B TR MG MR ki —80 1. 0 g Z&M K
1000 mL, % pH{EZE 7.2~7. 4.

O FE M RAE : ZnO By K 1 AR 20 RN i R 235
% H AR Rigaku 28 8 A 7= 1) D/Max-3c K X 5
B AR AT HHL (XRD) CHi #1, HL R 40 kV, LR 35
mA L L F - 30°~75%) HEAT A ; WK 1Y) 2% 1 12
P H A JOEL AR A 71 JSM-6700F % 3 &
S A 7 U (SEM, I L s 15 kV, L
10 pA) HEFTULEE.

1.2 ki
1.2.1 ZnO %

0.1 g PVPIT 8 mL Tk, =R %4
PR B FEER L 1 h 13 2V W a. FRIEL
2.98 g ANIKAMBREE (Zn(NO3), « 6H,O)IFET 2
ml BB oK P H S R ZEMA SR a
L E RS 8~10 h 43 B M b, T 120 °C HEAH
FHEJE A IR LA 16 °C  min Y TR R
JETE2 500 C IR IR 2 by B ARV A S U (DFE

53] ZnO Kk,
1.2.2 PR

(1) TR TR B4 1 45, TG TR 2% A o BV T R i 11 45
0 32 TR o A5 422 o T8 SR Bl R B SR L, TE R
B3R A R 8 37 °C 3% 18~24 h JR R A iE 1k 1Y
PRI FH 4 B . R A 7 2 3 Ak 1 B R L
A B KE K PBS 2% vh i 19 4 T2 i Hh 4% 35 16 40 B
R VF AT R R TR IROR FE 29K 107 cfu -
mL™".

(2) (AR 5 B . B — 2 B ZnO B iR
KL, FETCTR S5 A N B S Tk Sl B K
PR UG AU 1 A B S B Wb L O K O
SEARVE R G AR IR A L A AR UORBUS B P A
[ ZnO ¥ .

OPEHEREM . WAL E I W& W 0. 1
mL, FH B U A0 25 A2 7E 6 [ 1% °F- 1 8% 97 56 5k
T HE RS o 001 2 T TR B VR 38 50 4 A R T R U &
9 ZnO BEfh BT R B A9 1 15 55 2 LA
37 CHERAE T3 3% 18~24 h J5 . W4 ZnO (405
SR L I L B P A ELARL O T AR UE SE R A R
SVE B RE R AR R S5 4 A3 AP AT SE

2 #ZRE5iTR

1600
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(=]
=
S 1200F ~
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} 800 =4
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w —_— o —~
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£ 400 = =z
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B 1 ZnO# K& XRD B

2.1 XRD 4 #f

K1 R ZnO # KB XRD B3 KA
LR ZnO By AR B XRD 3% & v B 1647 5 75 77
RE B SN ZnO (45 R 5] K A No. 65-
AT AW A 43 5 X RE (100, (002) . (101),
(102),(110),(103),(200), (112),(201) 1. 3%
V] v V8 A AT A 2y JB A S 0 oy B, FL AV S 0B SR B 10
W A5 7= 4 R Al B £F 86 ZnO &
2.2 SEM & #

&l 2 it ZnO B K JECR 30 000 4% F1 5 000
f5 19 SEM B8 R, 30 000 fi5 ) L B UL 2% K 0, 28 0
500 CHALBRJS B ZnO 8 A FURL K /N LA B 5],



. 60 o ReHEARESB

030 3%

B2 ZnO# X SEM A

KR LR 200 nm 22 A7, T MRS ) H 5 I R 7T LA
AL ZnO GOKIBORLAT B 519 A1 R L4 L 141 5 WKL
KN 1~3 pm.
2.3 WA FHWIH

25V IR BRI v ) % Zn O 9 K R T4 T 5256 IR
R 3 IR TR M RE S RS TR 1. WK R
. ZnO KA B A AR 47 09 o B T vk, HLX =
T B A T R 22 P T 22 e 28R A0 SR A
B 3 — 2B FAE A 1B A 81 A I X K R
LRI ATER B AR - PR HE T MR AR IR
5 X M A T 0 4 B4 4 KR 1Y) 38 Y 40 7 ) T
KE]13~17 mm"* . FEA SO 38 5 % E 58 A 8 R
B J5 B9 ZnO 99K KL 1Y §0 06 Pk B R 7R
2558 AP R B A e TR I M L SCHRIEL A T 4 /& L
KN FF T B 40 14 P8l e R PT 3k 3 21,5 mm, HR &
T 52 AP BB R S Y 0T I R B 5 AP O IR S AR
AW AR5 L R ZnO FE 0T WG RER B a] R

PR R BT IE PE $ 5 T ZnO AR R P08 AR I
HTE.
Rl InORMRMFMEERER

P/ mm
RGN ERISERE
KIHFE 21.5 18.7
AT I 15.4 13.9
i 2 AT T 19.6 12.0
& O AT IR 17.5 16. 8

ZnO PEFRRE - AN R T3 R JE LT R
1B T REOK YT S TR W ik R R TR AR EH
TEJC BT 7 R WY T PR W) i & B IR SR 2
— PP R Sawai AN K I H, O, & ZnO
PESUATERE R E R YL H O HL O, 7
XL T R BE AT T B A R . AT SCHRARGE L ZnO 1A &
HH, O, 977 A 2B i T AR5 19 i Ok I
s G R A R A SR T L Zead 28 PR ]
Ao RS AR AR R R 0 W B (EEE D).
ARE M A HLER AR

! | |
0—H 0--H 0 - H OH
—_— —_ !  — + [OH]
i | i i
Zn——OH Zn—-—0 P Zn

2[0H] —» H,0,

B3 RSPRRATE 8 ZnO # 5ot 4 FF 2 W 69 L H KRR
BRI E 7 B it S AP IRET 3 bR Y ZnO BT Oy Ak o3t S 40k IR I BE
ARG BASE FHFTH Co 8k MkF BT D: & 38 QL4 3R 1D

1 X658 A BE AT IS P TS YOS A, ] BE R R
I [ ph A5G P A G R 0 B 7 A i
JRZ [ AEE A AE A B A s T30, 8 H, O, 77
A,
3 #Hig

K VS e BE RS v £ T ZnO Gk R T R AR
2410 200 nm , FT 148 B ZnO 94K b F 76 50 B 1 BE

IRENE SR T S 7N U R /I S 5 W R e ] B g )
ZnO ¥y R WURL 5 28 3o 28 SO B A g 4% 0 i 1

AE o T AR 52 6 FP SR FH I S OB G i ¥ 45 1) ZnO 4 K
RLF L AN 58 A IR S i LA ik Y T T fiE O
2 i SR AN G IR AYRE i Xk K R T RS R 2 FAT
MIHLTR P 235 3 19 mm Lh FD) 48 & T ZnO fE
PUB AR B T L

&%k

C1] e, JRISCHE. 402K = Ak B A0 A Ak 45 1 B 17 ok J8
[J]. 74T, 2002, 31(10): 448-451.
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=RME/ EETEESENHEEERMR

71“% wlza ?ﬁi;\l\? ’ _3; %2* ’ 5& Ez

(1. 3EZ K2 ReV S5 ER8E TR 24Be, BRPE 4 716000; 2. MEZR K% b2k 540 T 2% B8, BEPE &2 716000)

B B RARAEELART EHNETRERRE/ LS ERAASBESHEESHER R (D
Ppy/ PB/CCE), R B A S AR & ik Fo it B 235 05 A7 1 Tf*’?"fﬁi%ﬁi-’ﬁ;%%%(Hg()z)é‘J W, 1E 1L
HAE, FF AT B FR . B REA,. 5 — & Ppy BIR&H T PB ARR A&
SR H B Ppy B GAERKMIRZ THAFCRGLF R B FFRE M, G40 et
H,O, 8938 RA RAFH ©AELE R, 2350 H,0, X HEE A 2.0X10 *~2.5X10 °
mol/L,#& B4 6.5X10 " mol/L, R#JE A 3 593.2 #A/(mmol/L)em’.

KW S LH; Rabrk; wIEALER; BEMA R, SRR

REESES 06571 X ERARIRE: A

Preparation and properties of double Ppy/PB composite film

SONG Shi-wen'?, ZHEN Yan-zhong', YU Hao*" , ZHANG Jun®
(1. Coll. of Energy and Environment Engineering. Yan'an University, Yan'an 716000, China; 2. Coll. of
Chemistry and Chemical Engineering, Yan'an University, Yan'an 716000, China)

Abstract: A modified electrode based on double polypyrrole intercalative Prussian blue film
was developed. The D-Ppy/PB complex was prepared via a three-step potential cycling meth-
od with two Ppy films as the first and third layer and PB film in the middle, and was used to
modify composite ceramic electrode (CCE). The electrocatalytic performance of D-Ppy/PB/
CCE was investigated by cyclic voltammetry and chronoamperometry, and the experimental
conditions for the preparation of D-Ppy/PB/CCE were optimized. The results showed that
the first layer of Ppy film was convenient for the preparation of uniform PB with good adhe-
sion. Additionally, the second layer of Ppy film was capable of improving the stability of the
electrode. The D-Ppy/PB/CCE exhibited high electrocatalytic activity towards the reduction
of H,O, in the range of 2. 0X107° to 2. 5X10"° mol/L with a detection limit of 6. 5X10"’
mol/L, and the sensitivity was 3 593.2 A/ (mmol/L)cm?.

Key words: Prussian blue; polypyrrole; electrocatalytic activity; film modified electrode;

electrodepositon

BEBIREMSIAEY . A H MHCFE # ik /Y H
mﬁﬁui&%%mmmﬂ@iﬁﬁrﬁuLh'r@IﬁT
L4 BYE ALY (MHCE) 2 — K & 210 M AL TAEE & NFRS A Bir g R s

0 35

i}

xR B .2012-04-12
FEATH BV B H T HRBE RS (09]K829) 5 E 28 K2 H ARF L T 3 4 (YD2011-24)
e T KRR (1984 —) & 3L TFA T A L Bh S50 L BF 58 7 1) < 43 B fk 2
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%30 &

TR B SR R R P B T IR A W
I H A2 e 2k L DT RUR il & MHCF 184 F
e g B F A0 O s AR A B SRR G LR, iR
FH 3R O 8 0 DL 3 34 2) 5U% ) MHCF i), 53X H
PRSI T E AR A R M R LT . A Diza® R
FH EAL 27 T 3 ol 2% Hh S L SR (Ppy) R DL
Ppy &M B i 512 T AATH iz @0, L H
Ppy A DL 5 B A 45 4, Tl il A 23 A A S5 T Be s A
TS AR AW 75 MHCF (8 8 A 5 AE
F . DA4E R MHCEF 75 A Bl 3R 189 43 B0ME DL 218 i
FL AR A R P

AL LA Ppy/CCE hy HE Al v AR » R HAE AR %
P& T Ppy/PB &AW itk — 25 B3 8 i B A
e RARGYRZERYIE EE G KR H
DURLT 28 — )2 Ppy . #1153 T AUZ-Ppy/PB & 1fi
(14 5245 B B HL A T AF 9T T iZ B M s AR O HL O,
F1%) FEL AR 35

1 FEEH

1.1 &AAFE

LKOSBIT R L 2 T AR ol CRHE 22 1 BE 2
FDD LR = AR R G AL LU A B R O AR
FL R o T 22 P A A B H 0 A R H R LR (SCED
RS e R . SC e A AV (24 2 R X AR R SR AR
Y HLAL. R = AR A e (M TMOS, BT A 52 1k
T o kg 24 4 AT A 23R A W) o 8 i 7E R
PR 3 22 P IR 2R A8 $E 4, BT UK R D R A
HARF I R 23 W 4l K o R FR K.
1.2 & H &

1.2.1 HJZ-Ppy/PB/CCE #iil %

# CCE % 2% Lev 28 A TAEDY . ¥ kb 7
HH CCE®RA 1.5X107% mol/L Py+0. 10 mol/L
KCl (pH=1.0) ",k 50 mV/s I3, f£ —0. 3
~0.8 VILFE NG 8 B, EUEm /G T 5. 0X
107° mol/L FeCl;+5. 0X107° mol/L K;Fe(CN);
+0.10 mol/L KCI(pH= 1. 0) ¥, 7E 0. 8~ —0. 2
VBRI N, LA 50 mV/s (49 3 E 3 4 B TR PB,
H#%ic N S-Ppy/PB/CCE.

1.2.2 XJZ-Ppy/PB/CCE il %

¥ S-Ppy/PB/CCE & F 1.5X10 % mol/L Py
+0.10 mol/L KCl(pH=1.0) /1, Ll 50 mV/s H
T —0.3~0.8 VILREINTEI 2 &, ikich D-
Ppy/PB/CCE.

1.3 Bk

B 1 2F a2 B S DB i E R O TR
W, 35 T AR HL A S — R [ 3% 1 3 P 0 1 W
B — WA A — & & H, O, .10 5% it #hZE.

2 HR5H®

2.1 D-Ppy/PB/CCE #j 4t 2 it 4%

KGR 4% A CCE £ MUL T Ppy .
ML 0.8 V E, A g HL I B G O, X ok
I8T Py BARTE B AR R AL R A UURRS Lk
FRHAER—ZHSEENE A B 1A R
Ppy/CCE R UL PB 1 CV 4k, Bl 0.3 V &b
1AL IE RIS IR T Fe(CN)* /Fe(CN) '~ HL X}
TE LR T B B AL R L 0. 15 Vb () S AL iF i 16
HUEF PB HL X 1 Ak 8 . Bl 4 P G 1
i, PB Ak 3 D e 72 7 1 K Y 006 B B ARGA B 4 e
0. 15 'V Ab 4 Ak ik Tt 0 W i 3 0 22 1%, 0k 4
PB YR B 4 L T 4 i 48 4 A i AR 12k
f£ S-Ppy/PB/ CCE RV T 2 )2 Ppy B
K 1B Frs). 455 )= Ppy BETURE Boid Z i), i
e L P B AR LT S LAY K R R 58 T2 Ppy
R DTRR B ECh 2 .

120 r

60

<
N !
-60 F
-120
0.9 0.6 0.3 0.0 -0.3
(A) E/V
300
2
200
< 1
2 100
ol
-100 E— . . - ;
0.3 0.0 0.3 0.6 0.9
(B) E/V

B 1 D-Ppy/PB/CCE #942 H
Hi 2 ] LU L, #E 0. 10 mol/L KCI 1, 44
FH 5 mV/s B B AE CV T4 i 3 —XF
AR R (R LA 0,15 V), B L BH MR 06 HL 3 1L
HZ020 1,28 B1IZ v A S R oy — 9 T 3 5k 7 AR 4l
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5 lnv B R RGHE FHE R (o) FH
SN R R k)43 0,42 55 9,44 571,

20 -

10 -
E] L
S

10

L L L ]
0.4 0.2 0.0 0.2
E/V

B 2 D-Ppy/PB/CCE # /3t % B

2.2 T RZEEE

KB 5 R0 E T HL O, B8 HER B
S AR AL S0 Y R T (ANl 3 TR DL H
BRI, 2 e Ve 0.5~1. 0 JuR B}, ¢ V2R
PER AR DL SEZ 1 56 R RERXT H, O, R AR K
PIrAs AR 18, 19, M # R ECH 2. 25 X107°
em®/s. G5 Ab T I 2 B SER AR I T 3k BT S
U T0) A4 A S 007 19 S A A A 52 07 R 38 8. 4 /e
AR H, O, WP J5 AR B BT 7 5 4 AR
KON 69,937 1. 4~2.0) , W) S AR A AL BN %
HWEUH 1.56X10° L/mol s.

300
75
P 50
« 200 §25
S =
0 0.25 0.30 0.35 0.40
100
truz 9
! 1
0 5 10 15 20
t/s
B 3 D-Ppy/PB/CCE £ H,0, F
89 3 B % 3% &

c(H202)1~9:0.00,1.96,2.91,3.85,4.76,5.66,6.54,7. 41,8.
26X1073 mol/L,E:0.45~0.10 V

2.3 KHEEREBR

TEPLAR B S50 250 T o 2l ) 2 2 35 1% v Ik el o7
5 H,0, WETE 2.0X10 *~2.5X10 ? mol/L(r
=0.997 DB N ZLEXR TR N 6.5X
1077 mol/L, R E A 3 593. 2 #A/(mmol/L)
cm” Wi R B[] /N F 5 s (ANl 4B B . R A 3
PRSI T R Ppy X & i A A AR E

fR52 0, B KA, 7E D-Ppy/PB/CCE | (fnf&l 4b
) ABME AR AT H, O, Y R B RS A FEAT L 52
FEPEAAE B TR

801 b
(A)
Al
6013,
< b7 28 300
=~ 40 v 12 (B)
20 1
08
150 155 160
0 1 1 t(;
0 300 600 900
t/s
B4 546 ARG % 3 e AL

TAEHLAL: —0.05 V,JE# :0. 10 mol/L PBS H, O, IA® 2. 0X
1075,5.0 X 107°, 1,0 X 107*,2, 0 X 107*,5. 0 X 107*, 1. 0 X
1073,2.0X 1073 mmol % 3 1K

2.4 AR ARG A T Ao E I

AL B S2 56 4 8 . % 0. 1 mmol/L H, O,
HELTATINAE 10 WA AH XS A5 i 22 6.4 26 10
e T2 N CE 30 d s EHT BEAT I X H, O,
4 I 7 FL A L AN R AB M LA H, O, 1Y
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Well test interpretation model for dual media

low permeability reservoir

ZHANG Yan-yu, LI Wei-dong, CUI Guo-liang, LI Su-qin

(College of Petroleum Engineering, China University of Petroleum, Qingdao 266555 ,China)

Abstract; There exists not only low permeability and certain stress sensitivity in low-permea-
bility reservoirs, but the oil flow in the formation does not obey Darcys law, which means it
must overcome a start-up pressure gradient to flow. In this paper, a well test interpretation
model considering the non-Darcy flow of oil for dual media low-permeability reservoir was
established, in which the permeability modulus was introduced to demonstrate the influence
of medium deformation on permeability. Then the model was solved with numerical method
and the log-log curves of pressure and pressure derivative were plotted. The results showed
there were no 0. 5 horizontal line in the log-log curves of pressure and pressure derivative but
ended with upturned curve. In addition, the start-up pressure gradient and permeability
modulus of fracture play a major role in the pressure response in the later period.

Key words: low-permeability reservoir; start-up pressure gradient; permeability modulus;

well test; dual media
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Effect of E-jiao effervescent tablets on immune function in mice

MAO Gen-nian, SONG Yi-min, MAQO Rui-juan, SHAO Jing-ke
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The effect of Colla Corri Asini effervescent tablets on immune function was stud-
ied. The development of immune organs with E-jiao effervescent tablets was discussed by
immune organ weight method. The test of carbon clearance was applied to determine the
effect of Colla Corri Asini effervescent tablets on macrophage phagocytic function. The
effect of Colla Corri Asini effervescent tablets on cellular immune function was inspected
though the test of delayed hypersensitivity. The result showed that the Colla Corri Asini ef-
fervescent tablets could increase spleen index and thymus index of mice. The high dose of E-
jiao effervescent tablets could obviously enhance the clearance of carbon particle in mice,
which had a very significant difference compared with the blank control grou. It also could
enhance the DTH of mice obviously, which had a significant difference compared with the
blank control group. These results indicated that Colla Corri Asini effervescent tablets could
enhance the non-specific immunity and cellular immunity in mice.

Key words: E-jiao effervescent tablets; mouse; immunity organ indexs; carbon clearance

test; delayed type hypersensitivity test
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T BRLAE S5 < BB I B R /)N B 6 8 B BE B4 5 i * 71

JER LB e B A AR A AR PR T o BE R IR
J7 LR 25 B, A0 A% L R KU 2 A O PR I S5
E . DA A 5 2 W Bl JR o I VL 3 I R 4
e R G TT XA W AR T BAT B R iC 12 BT
P 55 T B AR S5 PR L BT Y I e SR BT
Bty W L i I P 2 e R R T 20 T R A R R
T34 AT B 26 5 e 245 2800k 7 1) A S BT, AR S
i i B S TT 1B IR B R X/ RO E ) fiE
9 2 M0 AR S i R 107 FH 22 3t B3 44 4

1 RS

1.1 ##
111 &2k

B J52 90 1 -, 9 D R R R 2 A i 2 e A 2 S5
S B 5 JEORE BT e B L 1l AR 2R ] B i R A5 A B2
FEAE.
1.1.2 k3]

ToK T EAGEN i TR A 45 1 3 T 4K 7).
1.1.3 40 mL/L.200 mL/L R Ifil £T 41 fifd 16 B

B A BrEER BRI, £8 2 000 r/min &0 10
min, 3 25 1V W, UTUE 1 21 40 i A B AR K R
WHT .4 2 000 r/min B .0 10 min, X Z ¥EH 3 IR
J&i B AE R K 43 5 BC ) A 40 mL/L. 200 mL/
L X 2T 48 TR 2.
1.4 SZRshY

BRI R E 18~22 g, P52 38 K E
e sh W b0 3R B S A% IE S . SCXF (Bk) 2007-
001.
1.1.5 {U#RBEs

TDL-40B 1 F K-, |45 % Bl # U8 A
B R AR =5 752 B AM op O E it, B O % X
ar A R B A i bs R R
1.2 Fi&
1.2.1 /NELSA 2570 o 19 1

R 4055 B0 Jig 36 s e ] J kBN B HHEE 1Y
B e fifi 3k, DA e N 5 8h W 45 25 i i 3 G R
2 /0N BB g A J e 1 45 25500 A Ay v A R
T LI Sy JEE il it o A0 7] 0 R R R S A ST E 1Y)
B Jig A 1 PR L e v R e /N B B O
A3 1,85 g/kg IRHE (3. 70 g/kg IRE A 7. 40 g/
kg LA 25K 0.1 mL/10 g fKE.
1.2.2 sy Eak

BUNEL 60 H, WEMER 2 BEHL AR 5 21, &
Xof HRAH | PH A T SR 2L o g 3 Jo A1 390 A L )

M K i R 12 L B I AR e 2
Hh e 2H e v R AN B2 S 1L 85 g/kg,
3.70 g/kg.7. 40 g/kg PR H BTG A, 45 25 (R TR
0.01 mL/g 1A & ; PH % B8 2 3 B 5 KL 7. 40
g/ kg VAT JUR ] e B s 25 1 4H /s B A AR AR 2R
WK FHNRERIEREIEHES 1K, %L 14 d
RKHET 24 h )5, PR 45 4/ BRUR R, 2R 5 K /N B
JUE A Ah B 4 BN U L B R, R R O M R 4 SO
WL 8
1.2.3 /Ui BRI 30

INELR B 2R L4 24 5k B g ][] A g
EERR”.RKHEY 2 h 5. &40/ B R &k
T4 0. 01 mL/g 14 50 F] A= 3 ER K # & 5 £ 19 28
T S BIERS, TS &9t 2 min 15 min B 2R
#HK R AL 0. 05 mL, B A F|# 2 mL 0. 1% Na,CO;,
VR R A T TR AT I WO BE B Bl R U 4R
% K(carbon expurgation).

_ LgA, — LgA,
tz - t|

Hop Ay R 2 min BFTR AR OGE A,
15 min B JIr R A B OGAE 520 24 2 minst, R 15
min.
12,4 /NRRGR & AR 25 R 3 4R

INERAT 2 R 25 ) B L2 2 T s S [] [ A g2
MEERLTEEREE 6 d iS4 Rk
S 0.01 mL/g /R 40 mL/L X Ifil £ 40 i 18 &
WL AT S EHEE 10 S AN TS B
R RS 0,01 mL/g R HE 200 mL/L A4 Ifil £
221 R oS o s O 11 R e s 1 DS
24 b A AL/ BUZE S R B TR — 0 R L DA R
B4 JEL R R R 7R AR ke AU AE 35 I i (delayed type
hypersensitivity, DTH).
1.2.5 Zdsab s

S 45 I O 48 4 AR vfE 25 (X = SD) R,
25 2H BB o R 5 6 AT 4 #T

K (D

2 HR5iTiE

2.1 MR R AR RIR BB R A

25 4/ BUPR B AR A6 A IR A K B i, T AR
PEER K Uk T O H g 4R35 T R K 0 )5 PR
TR /IN B % i ORI NE i K. 2SR ANk 1 B,

Hie 1 AR, 9 B A (R0 B 96 i e R DR
BT g I 25 40 2 /) B A BH P S B2 /N SR S e A
FREGA Frgn. 525 5o AL B L, %
ZH /N BRI B Aok R 2L /0 ML I A R4 A A e 2
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S (P<20. 01). B i 36 5 Fy v 50 o 41 oo ) 2 %
BE P B ZEL /) Bl M i 48 05 25 0 IR 4L/ BUAH L
BIFEAE B M 25 5 (P<T0. 05) o {H Baf g 36 1 1 IG5
e 2H /0N B AR S S 2L/ BRURE B R L 2
5+ (P>0. 05). 5 BH Pk XF B 41 AH LU, Bl 75 30 s 7 4%
FR 2 N BOGR RE AR IR RO E W R (P>
0.05). & W BT 26 1 #) Bl Ji 360 15 - 4% 511 5 A6 385 i /)
SR A A BT T BE 7 AR S U BT A AL Y
1 IREEREREBUEER

JL I 8 4 it Ji i i
2H 51
/mg * g /mg * g
75 A B 4.324+1.19 5.4441. 62
PHPAEXT BR 2 14.1143.48"  8.58+3.47°
Rl 152 760 1 R i .
L 13.1942.81% 6.7043.37%
IG5 4
Bl 7 19
~ 13.3841.35%  7.2942. 46
3R] 2
iy i 36 1
N 14.08+3.08% 8.3242,99%
e 70 2 2

T 52 HX AL, P<<0.01,%. P<{0.05.°. P
=0. 05,5 PP A A <. P>>0. 05.
2.2 FIROHE R 3T ROAR B 35 2000 om

FE -1 UL 43 560 BE T HE 4 680 nm Ak il
JE A5 /N BRAE (9 08 O A, T 380 /0 BB J0 335 48 4.
iR 2 PR,

x2 MRBEBEEBEVNELER
415 T JE 5 98 4

25 % IR 0.019 540.004 5
P4 Xof B 2 0.030 3£0.015 5
o] J52 30 19 AR5 S 2 0.019 840,013 0
RO J52 360 s v v ) 4 41 0.020 640,016 4

AT 52 76 J¥ g ) ek 24 0.029 840.002 4

TG E A AR LA P<<0. 01,9 P>>0. 05, 5
XML 0. P<<0. 05,9, P>>0.05.

HH e 2 A] U, 1 DRt B Jie B AN [ 551 s e g 3
i R R /N SR R 4R B A AN R AR EE . 5 =
PR RECZE AR L ] Je 36 I v 39 6 4 B BH P o) R 2
/0N BB B I 8 B A 3 25 S (P<<0. 01) L {H BT
2 9 5 A1 7R e 2H B v 7R e 2 /S BB G O A Y
ZEFIFR B (P>>0. 05). 5 BH X B8 21 A H L BT
JC 96 9 A1 59 ek 2 ik SR Vi i ROA B 22 S (P <0,
05) , BT 158 360 it - v 551 ek 26 B vy 711) 4 e 56 0 45 03
JC iR 3 22 5 (P=>0. 05). R B v ) £ 11 ey 70 & Bl Ji
T e B /0N BUR 3 0 48 s i B A RO R
JEARARL B IR

2.3 TECEEB R 3T SRR 6 %
e B LR 7 R0 5 L b R R E /N B2
BRI E DTH {E. g5 Rk 3 P,
*®3 /NEDIHEMNELR

21 5 JE K B/ mm
2 H R 0.71740. 146
BH P X6} 18 2 0.93140.102*

o] i 76 1B 7 AIGR) = 4 0.839-+0. 135
Ri] 52 76 1 v ¥ 2 2 0.87640. 168"
Ri] 52 760 1 v 75 2 2 0.94520. 098"

H S5 A B4 L., P<<0.01.%. P<<0.05. 5
PEXT R AR 1L .. P=>0. 05.

FI 28 3 AT UL, )RS I s R R DRk B R
o] Jig 760 18 4% 751 = 2 /) BRUFR BH M X BR2H /N B DT H
{E 34 AR R EE 3 . 5 25 o0k B AR B, BT g 36
i AR E A AR DTH 3 B A W3
255 (P<C0. 05) , Ifif Ba] fisg 360 J#6 v 771 42t K BH P %oF iR
4 DTH E A W 3 22 5% (P<<0. 01). 5
Xof B R LG o BT 9 i 4% 990 2 20/ B DTH {1
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BT fie A ABL B 25 R

3 KRB

B I Ay e B 2 it v 28 A ) o 7 o 2 ik
2 500 ZAF. Bl i 3 2 2 R R HL B
BNy Bl Jie BLAT A L O 55 L B e FLAA S i T
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I IE 5 BRI g Ji 15 20 S DA SR B T BER LR AR
PUIR G e ThREAE — 5 T2 B2 b 2x B S 8 4% 1 16 K b
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PRI ) 09 R BRI ] AR BOR A BA R I E R F IR R R A e Fova, Sl At
BRI TR, THRAN RO RESHELF T EmHH Ll 609 T8, kit
1330, 2K, %K A5 min, AZFHRBRAAF Rt £G4 FH 8RS DT FER
7.03%.
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Extraction of flavonoids from hypericum per foratum L.

and content determination

SONG Hong-xin, YANG Fang
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The article researched the extraction of flavonoids from hypericum perforatum L. ,
and explored influence to extracting yields by consistency of solvent, the time of extraction,
and the extracting time. The optimum extraction process was selected through the orthogonal
design. The experiment shows that the optimal result of extraction is crude drug was infused

by 60% alcohol,liquid ratio 1 : 30, twice in extraction,and each extraction last 45 minutes,

Vol. 30 No. 3
Jun. 2012

and the content of flavonoids from hypericum perforatum L. is 7.03%.

Key words:hypericum perforatum L. ;flavonoids;rutin;extraction
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1 #HRE5{XEE

752 BYEEANAT WL AT OO0 BE T C I G AR A
MR FD KQ-250DE B 45 8 75 I8 vk # (R 1L vt
AL A PR A FD.

B E R (I [ PR T M . 2 0E L
PR KPR A 5T B8 ) 5 4 T b if b ()
A b 25 A s 25 R BT LS O 0080 —
9705) s FI i | £ . NaNO, , Al(NO; )5, NaOH
R BT el K R ZE AR K.

2 FAEEER

2.1 EEmMAEHNT

B I O B A A R ook
J&E 3 A6 Bl FR-NaNO,-AL(NO;)5-NaOH i {4 R 48
YERFF 510 nm R0 bR 5w LUK % FR
BT 1E 5 A 2 T Fn e 1. 50 mg, H 800 MY &
B 100 mL, BI43 15 pg/mL AYFRAEL 45 .

K W O TARMER 0 mL.1 mL.2 mL.3
mL.4 mL.5 mL F 25 mL &M+, mE x5
T A6 510 nm T I0WOE . DLW G R
CA) Y AEBR , B W B R BE (eg/ mL) Sy fi Ak B 23
ilAs e i 2. Hfe /b ik it AT I E, 45 T Ay [l
HAREN A=0.011C+0.003 1,R*=0.999 2,
THE 0.015—0. 075 mg/mL ¥R EE B NP L&
R 4.

PRI — 7 1 1Y 51 2 8 T MR 24 61 M R I A
F o P I, BT A R O W — o ' T A E .
A 1% B R 5% B NaNO.., 10% 1Y
AI(NO;);.1 mol/L A NaOH % & 675, T 510
nm T2 & 38 BOR B WO BE AR, A A |1 IH 7 A2
AT RIS Y By & i, BV 5 BT i e T 4
2y pF AR B 1Y A AL S Y B, A K

B TAMPEEELEYHN & E =(C XV
X )/, Horp, C RPN W B MR FE .V R 2 5 1Y
R, F R B B w o 53 I 3% 50 T M 2 M 1Y T
.
2.2 FrtE P SR ER RS e R
BBt My M 25 AR o 80 H B L AR A L 8 A 4R

=

2.2.1 MARZRILEK
(1) 75 I ) %o 75 R A 52 )
FREL 2.5 g 250 83K 4 4 LLRH 1 ¢ 10,

A 80 Y I 2T AE 45°C T M A HE I 3 WK, BRI
75 B E] 49 512 30 min. 45 min.60 min.75 min,
IESE W IEWOITH OB E 4 & 100 mL A,
WEH 0.5 mL $2IGR T 25 mL 2R P F 8 2.1
18 7 12 0 W O B L A B 2K Ak G W A R 2 B[R]
B ZR UL D).

62 1

=)}
ity

(=
[=3

HIEA LY E B/ (ng/g)
& &

1
~1

o1
(=)}

30 45 60 75
PRI [ult/ min
H1 [FEL5RREFFEGXZR

AP H B 43 BT BT 0, E B BORR) LA A IRE
T VA B L B IR B L BRI L A5 A A A D 1 i
T AT AR B[R] A R A B B R, T A i 4
VWO BE A 2 25 S T HL Y R 7S Ak B[R]
60 min H , $ HOR S AL A PR & R EROK.

(2) 15 790 e 8 %o 45 S5 A 52 i)

FREU 2.5 g 25000 R 5 4, AR EE 15 10,4
BIMA 50% .60% .70% .80% .90 % B L B, 7E 45
CF M B3 K, B K 45 min, 4l 8 I 8
T, [ 13000 5 W B L A5 B 2SR A A R S R
W SC R CANE 2 ).

AP H B 43 B T 0, 7E B BORR) L A IRE
PEICUH L B[] DA BB HE 55 A AR AR TR I AT 4 T
DA [ e J32 11 T Ay 7 390 4 7 8 75 B B 422 B8, e )
SE 14 OB WO B A 3 25 5 L 2R IR
U HCR 60 00 B, 42 B Hh 8 R 2R A6 S W G
K.

(3) $8 B B0 15 2R 114 5% 1]

FREL 2.5 g 2480 A 5 0 AR EE 1= 10.0m
A 60% By £ B, FE 45°C T M A HE . 2 R I 1
W2 W3 WA W5 W BIR 45 min, Fill 98 5 Wk
PR [A) O B L A5 R A S AR R 5 4
BUR R & &R (Nl 3 7).

AL B 43 BT RT L A B RO TR) RE  IRE
T ) VA B L B HCHS [ LA SRR L A5 A% 1 A ] 174 i 42
T R S Bl Ak B [ B T A Y AR O T
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o 62 | 70 t
B 60 | ]!
= 2
H 58| < 66|
4 a3
F 56| R
g 54 | ig 62t
*gjt 52 ;’ 60 F
sl E oo |
18 | 56 |
16 51
50 60 70 80 90 1:10 1:15 1:20 1:25 1:30
I/ % L
B2 FRSEMNREHXA R E R TR
66 1
x1 EHEKFER
- 64 | X ¥ BRI RBusE EBORE KW
Eo o | (A) (B) © (D)
ﬁ 1 50 % 45 min 1 1:10
14
a1 60T 2 60% 60 min 2 1:20
ig- = | 3 70% 75 min 3 1:30
NI -
® | RELUBT R 1.0 g MBI F TR 2 A M R .
g]j:[ 2 B AN ». A
= SR B AR 2 TP 0 5 X R Y $R B Ak A AT S
* A B BRI A5 B T T UL 436 6 BE 510 nm
52 T RE W OEAE I A BN R R IR 2R A

1 I 2 I 3 I 4
BRI
A3 HEHSRIURHNGXZ
W2 S JE A I o ) 5010 388 i A O LR > R Bk B
ik 2 YL 1 Bl RO B0 1 s W' BE A AR Ak
AN 7 P B 2 0 AR B A BE A L e A B 2
B2 A .

() RIS A5 55 11 52 1)

FREL 2.5 g 258 H K 5 1. InA 60% 1Y 2 %,
TE45°C T LR 12 10,1 ¢+ 15,1 = 20,
1:25,1 ¢ 30 ST 8 75 S 00 2 ¥k, il 8 )5 W 4R U8
WA B 2K L& WA 3 5 R O &R (LK
4).

ML 4 Fp 8Hi o A AT AT FE 3R ORI LR IR
JEE AR e B AR BB B ] A SR R A [ 04
T AT BB L 2 A7 8 75 B 4 B, i D Y
PO ) WO BE A W 2 R I H Y RN
1= 200, 32 O Th s B 2R AL S W 0y & K.
2.2.2 IERZRAE 5458

2 SRV R e B BRI a] B B B O K 4
A R B T P i 56 v R 28 Ak S R A R
M, 1P & =K Ly (3) B IE 83 5, [ & K
L 1.

o1

Wi e A R IR 2.
k2 EXREE
g on RCRRC L R
e st 1] WEL /(mg/g)
1 1 1 1 1 58.79
2 1 2 2 2 64.52
3 1 3 3 3 58. 71
4 2 1 2 3 69.43
5 2 2 3 1 62.62
6 2 3 1 3 63.15
7 3 1 3 2 60. 62
8 3 2 1 3 61.09
9 3 3 2 1 59.73
K, 60. 68 62.95 61.01 60. 38
K, 65.07 62.48 64.56 62.76
K, 60. 48 60. 53 60. 65 63.08
R 4.59 2.41 3.91 2.70

M 2 B S g5 Frhonl DU Y LB i
S HE P ) AR AR L R AR R R T A
C>D>B A EMRIT L A, B,C, Dy, Bl 51T
T MR 2B AR 4 BEORMR L 1 5 30, DA B 43 4K
R 60 %6 1R £ R 7 i B B B IR, B K 45 min, 15
I E IR AL G Y oK 70,028 mg/g.
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K W5 A A M Ak G 245 20 R o B R Tl BE A

W TS W T W SRS A LI R B
5 0 TR XEE T DL DRI m] K =03 A
[Fi) e J3E 1) A BT 790 R B BB AN TRl ok B2 i) BB L &
AR OIS P B4R ORI T L B B RS
f 2 W A BIE ST 1 & K 0 B B 7).

A G 37 B9 L 003 00 S B I 3 S v B R 2
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PRI I S AR BUR B
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 E.HTREDHEA KRB 2 —8 5 A B FIRMM (B-CD) 3 DHEA #4744, R A
Yo Fe 75 ik k) & DHEA-B-CD & &4, VA 646 5 A 38 45 % 5 A B e B0 4 B 19 & /R b
IEAH. B BBk B R R I Rk k30 IE DHEA-B- 3R M4 €L &4 09 A .. 5F 3
DHEA s L& G 6y 474 55, 83 R jofe B R ke R T L&A
OB A 50 C Mt A 2 h,DHEA 5 B3R M5 e9 BE R A 1+ 2. B s DHEA-B-2R
WAL e MG R %I 242 3 DHEA 6928 # % . 2 A m N B3R Mt sk DHEA R JE 65 2. 01
1.

X$EE :DHEA; -5Mbr; 6o

REESES  TQI63". 42 MERARIRAG: A

Study on inclusion complex of dehydroepiandro sterone

ZHANG Wen, ZHAO Ya-lan, LI Yan-jun
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: In order to improve the defect of DHEA such as poor water-solubility, the method
which used B-cydextrin to include DHEA was used by saturated solution method. The inclu-
sion rate of DHEA was used as a criterion, and the heating time, stirring time, mole ratio of
DHEA and S-cyclodextrin were tested in the paper. The inclusion complex was identified by
microscope test, TLC and IR. And the solubility of the inclusion complex was tested. The
result showed the optimum conditions for preparing inclusion complex were: heating temper-
ature 50 “C, stirring time 2 hours, mole ratio of DHE and -cyclodextrin was 1 ¢ 2. The sol-
ubility of the inclusion complex was 2. 01 times to DHEA before included which demonstra-
ted that inclusion complex could improve the solubility of DHEA uncommonly.

Key words: DHEA ; S-cyclodextrin; inclusion complex
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AR FHEE T EALA 09 B A AROS,
pergillus fumigatus). FFH # & W,
A 3 B R AR IR 6 .

KR FHK; AEALR,; Ak, 25
HEES XS R282.5 MXERARIRES: A

P B R AOMANAERLR, 2RAEREN, Fikd 1
W EBIEA ITS 57 5 2 B #k AROS 48 #h & (As-
et FE 2R G E 2K AN XA R R A

Isolation and identification of an endophytic fungus

from Astragalus membranaceu

ZHOU Feng, LIU Rui, ZHANG Hong-chi, ZHANG Rui
(College of Agronomy &. Life Science, Shanxi Datong University, Datong 037009, China)

Abstract: Fourty-nine strains of endophytic fungi were isolated from the root, stem and leaf
of Astragalus membranaceus, among them the strain AR08 had stronger antimicrobial activ-
ity and wider antimicrobial spectrum. The classification results showed that AR08 identified
as Aspergillus fumigatus. It had strong resistance to G' bacteria, G~ bacteria and plant
pathogenic fungi.

Key words: Astragalus membranaceus ; endophytic fungi; bioactivity; isolation and identifi-
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(Ehrenberg) Cohn); ¥ > B B M . K 4 T B
( Escherichia coli ). % W& #T ® ( Pseudomonas
aeruginosa) . FH 919 I T 155 FH 78 i K 5 93 T ( Bot-
rytis cinerea ) . 32 BB B (Alternaria brassi-
cae) HEBUE B R B (Phytophthora capsici) N B
T B W (Alternaria alternata) 57 3 J& 225
(Valsa mali) . P4 JNA 22 95 8 (Fusarium oxyspo-
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2.2 BLOEZEELRBELALABNF LR
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Bl B2 Bl B2 P1 P2 P3 P4 pP5 P6
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AR03 4+ + + + + ++ 4+ + +
AR08 ++++ +H++  FHE+ +++ A+ A A Rt
AR14 ++ +++ + ++ + ++ + + ++ +
AR25  +4++ F+++ ++ 4+ ++ ++ 4+ + ++ A+
AS02 ++ + + ++ ++ + + + + +
AS05 ++ + + ++ ++ + + + + +
AS09 4+ A ++ +++ ++ + + + 4+ o+
ALO5S 4+ A+ ++ ++ + ++ A+t + + +

B0 AFREKL RRH;0— 00 CEPHMEREL) <6 mm; +:6 mm<<@<10 mm; ++:10 mm<d<<
16 mm; +++:16 mm<<®<26 mm; + +++:9=>26 mm; OBl 4 {048 %) BR i (Staphylococcus aureus) , B2 Al 5 2 T 1
(Bacillus subtilis (Ehrenberg) Cohn) B3 KI¥F# (Escherichia coli) , B4 & MFTF B ( Pseudomonas aeruginosa) » P1 3§ #ii K
T B (Botrytis cinerea) sP2 3 BBE)% B (Alternaria brassicae) , P3 BAUE T % B (Phytophthora capsici) , P4 fH & IR 2

iR (Alternaria alternata) s P5 R JE WG B (Valsa mali) JP6 V8 JNA 290 B (Fusarium oxysporum f.sp. niveum).
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R AROS B S HEME (B 1) . S IR E %
GE T W) % AR08 #EAT 73 2R U5 . AT A K
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FE B SR B VAR T A H 5 T 22 3K T BE AR
A )BT AR R o3 A AT RS 23 T Rk
B AR R AR O, BB RN BT 1R T
DAAE S61 B} M 2 s . Ik, AROS 15 J& i DA A £l H
Moniliales MHEFAFL Moniliaceae . W5 JE Asper-
gillus sp. PR —Fh.

R T A S R T TR 18 S, 28 S
EORSFE BN BEAT 3 TR W2 M L 285d BLAST
Xt b, M IZE 5 Aspergillus fumigatus W)
] P35 10024,

LG ILBRHER > T 5 e 2R e
WA W], 2 89, AL H il 58 As-

pergillus fumigatus.

ARSI I L B AR 2R iy B S ] 49 B
AR BT 20 PO T I MO B R 1 R B S
7P I R A R L B N AR LR AROS, S E
N Aspergillus fumigatus. B XT 4 0.5 2 BR 1 Ak
FZFJRAT B R A A | S e AT TR 7 8 K B T
P13 PR L B AR 5 T A R R T L R
JE H2 35 T 0 G T 25 T 12 3R B L AR SR A0 4 L 2
78 X Bk A AR LR Y O T g RT DL R R i Bt
AR BRI
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Analysis and research of high speed cutting tool

BAO Xi-qin, GAO Dong-qiang
(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: It introduces the superiority of high speed cutting technology in the machining
field. Based on the requirements of tool material, tool structure,tool geometric angle and se-
curity in high speed cutting technology, we analyze the influencing factors of tool life and ob-
tain the influence law to tool from the factors while high speed cutting technology. Get high-

speed machining cutting force, cutting temperature, tool life, surface roughness and cutting

Vol. 30 No. 3
Jun. 2012

stability of the law, it has reference function for real processing in the future.

Key words: high speed cutting; geometric angle; tool life; tool wear

0 35
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20 mm ) BE P, IR, T3 T1 0 T A figh i 1]
A6 w5 i G T O BE Y AR I
1.2 HZHkhlmiAt =i

DIHIIN T fe v/ ok 25 38R 4 5 5~ 10 £, DT H)
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Study on milling surface quality of the aerospace thin-walled parts

LI Chu-ye,SUN Cai-xia, WANG Zeng-xin
(Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: Tool-thin wall deep cavity box parts is a weak stiffness system, deflection of the
cutter and box-type thin-walled structures occurred under the action of the milling force, ap-
pear due to cut and cut off, so that process thicknesses error, seriously affect the accuracy
and surface quality of workpiece. First introduced the cutting force calculation method,
based on this study of tool bending and wall deflection impact on surface quality. Using finite
element, compute in turn the stiffness of the tool and the wall at any milling point, derive
the thickness deviation calculation method, proposed the concept of cutting force limit. By
reducing the processing of numerical examples study of error methods to improve aerospace
thin-walled precision parts.
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Simulation of profile roll banding and analysis of stress-strain

CHEN Gao-xiang, WANG Ya-feng
(XD High Voltage Apparatus Co. » LTD. , Xi'an 710018, China)

Abstract: Using general explicit dynamic Finite Element Analysis to simulate roll bending
and springback of the shape parts. Simulation results indicated that in the roll forming proces
,the sternum neutrosphere of stress and strain are moved inward, moreover, the stress neu-
trosphere movement is more than the strain neutrosphere. After the springback, the peak of
effective elastic strain and effective stress are both decrease. In this study,tangential stress of
the sternum which created at the process of bending and springback is analyzed. Simulation
resulits agree with theoretic analysis.

Key words: shape parts roll bending; springback;numerical simulation; tangential stress
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1—>n quantum controlled phase gate realized in
superconductive flux qubit system

ZHUANG Hao, GAO Gui-long, FAN Zhi-giang, WANG Ming-feng, ZHENG Yi-zhuang”

(College of physical and electric information engineering, Wenzhou university, Wenzhou 325035, China)

Abstract: We present a simple method to realize the quantum phase gate of one qubit simul-
taneously controlling N qubits in superconductive flux qubit system. Our system consists of
n+1 flux qubits and a LC circuit acting as a quantum date bus. Each flux qubit can be adjus-
ted though an external magnetic field @, and a time-depending magnetic field @,(z). By ad-
justing the magnetic field the 1—>n controlled phase gate can be achieved easily. Further-
more, the operation time of this phase gate is independent of the number n of qubits. The
experimental feasibility of our scheme is also shown.

Key words: superconductive quantum system; quantum phase gate; flux qubit; josephson
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An improved harmonic arnoldi algorithm and its application

XIAO Xiao-hua
(College of Science ,Xi'an University of Techology, Xi'an 710054, China)

Abstract: On the standard and Arnoldi method improvement,the improved method in the ap-
proximate eigenvector selection make full use of m step of the Arnoldi process generated by
the last base vector v,,+, information. In the actual generated m +1 dimension Krylov sub-
space in seeking to make the residual norm minimized harmonic Ritz vector as approximate
eigenvector. Theoretical analysis and numerical experiments show that the method is feasible
and effective. We apply the proposed algorithm to calculate the eigenvalue and eigenvector of
covariance matrix of image for K-L transform to compress the images of real-timing. Com-
pare with the dividng image into blocks and applying K-1. transform on each block, the pro-
posed method in this paper is more effective.

Key words: harmonic Arnoldi algorithm; harmonic Ritz vector; Krylov subspace; K-L trans-

form; image compression
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Programming of combined deformation, pseudo-velocity,
and pseudo-acceleration response spectrum
based METLAB GUI

YUAN Yan, MA Le-wei, SONG Lin
(College of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: Important value and engineering significance of earthquake engineering based on
combined Deformation, Pseudo-velocity,and Pseudo-acceleration response spectrum, With the
three spectrum of relationship from the theoretically analysis the relationship of obtained
three logarithmic coordinate. combined Deformation, Pseudo-velocity, and Pseudo-accelera-
tion response spectrum of the visual interface use of the Nigam integral method of program-
ming with MATLAB GUI, The interface is simple to operation and simply enter the appro-
priate parameters in the callback procedure,this saves computing time and programming ,and
thus for research on earthquake engineering can significantly improve the efficiency and econ-
omy,the example shows that this method has good applicability, which has made a better hu-
man-computer interaction.

Key words: combined deformation; pseudo-velocity; pseudo-acceleration response spectrum;

logarithmic coordinates; MATILAB; GUI; Nigam integral method
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Spa=10 * [0. 001,0. 005,0. 01,0. 05,0. 1,0.5,1,5,
10,50,100,500];
Spageshu=length(Spa) ;
for iu=1:Spageshu
Ljieju= —logl0(Spa(iu)) +1logl0(2 * 3. 14) ;
jieju=10-Ljieju;
if Ljieju>>maxaxis | Ljieju<{— maxaxis
else
end
X= minaxis: abs(minaxis — maxaxis) /10 : maxaxis;
y=1logl0(x)+1logl0(Spa(iu)) —logl0(2 * 3. 14);
Spacurve(iu, : ) =10. "y;
end
for iu=1:Spageshu
hold on
loglog(x,Spacurve(iu, :) . black’) ;
end
Spd=1[0.001,0. 005,0.01,0.05,0.1,0.5,1,5,10,50,
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else
end
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Dy=1og10(Spd(Diw ) +1logl0(2 * 3. 14) —logl0(Dx) ; Sp-
dcurve(Diu, :) =10. "Dy;
end
for Diu=1:Spdgeshu
hold on
loglog(Dx,Spdcurve(Dius ;) ,'black’) ;
end
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Research on wavelet watermarking algorithm based on HVS

WU Dan-hui, MU Xi-yuan, WANG Xin, LI Hui-zhen, YANG Ping
(College of Electrical and Information Engineering, Shaanxi University of Science &. Technology. Xi'an

710021, China)

Abstract: To meet the requirement of invisibility of image watermarking,combining wavelet
transform and human visual systems characteristics, and using image fusion technology, the
watermarking algorithm of wavelet domain using for still images is designed in the thesis.
According to the algorithm, watermark image data itself is not directly embedded, but the
watermark data through a wavelet transform. After wavelet transform at different scales,
the watermark image and vector images are blended to produce a new image with embedded
watermark. In the process of watermark embedding, by adding the human visual character-
istics, so that the embedding intensity of data correspond with the characteristics of the car-
rier image. From the studies, it can be clearly shown that the algorithm greatly enhances the
watermark robustness and invisibility.

Key words: digital watermarking; HVS; wavelet transform; image fusion; robustness
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The measurement of the liquid surface tension by laser diffraction method

LUO Dao-bin, LIU Jian-ke, SHEN Zhi-rong, Fu Lin-jun
(College of Science, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The liquid surface wave acts as a optical grating. The theoretical distribution of la-

ser diffraction fringes is derived based on wave optics. Both the wavelength of the liquid sur-

face waves and the liquid surface tension were measured by laser diffraction method in our

experiments.

Key words: surface tension; diffraction; surface tension waves
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Trapping two types of particles using a
double-ring-shaped vortex polarized beam

MA Zhong-hua,ZHANG Yao-ju, LI Shi-lei

(College of Physics and Electronic Information Engineering, Wenzhou University, Wenzhou 325035, China)

Abstract: Through change the truncation parameter can produce bright spot and a 3D dark
spot, respectively. The bright spot center strong and gradient rapidly that can three-dimen-
sionally trap a particle with refractive index larger than that of the ambient, the stability cri-
terion R=717,the 3D dark spot is very small and the light wall surrounding the dark spot is
very uniform, that can three-dimensionally trap a particle with refractive index smaller than
that of the ambient, the stability criterion R=1 150.

Key words:optical trap; double-ring-shaped; vortex polarized beam; bright spot; dark spot
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Fuzzy filters of effect algebras
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Abstract: Some properties of fuzzy filter of effect algebras are further discussed, and to in-
troduce a new concept: the regular fuzzy filter, it is discussed a little properties of the formal

fuzzy filter. At the same time, it is introduced that congruence relations can be induced by a
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fuzzy filter of effect algebra and its related properties.
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Technology-art mode of Chinese character animation design

MI Gao-feng,ZHOU Hong-ya
(College of Design and Art, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Character animation design is very important in the preliminary work, its quality
will directly affect the merits of viewing the film and the subsequent series of commercial de-
velopment. Chinese animation character design along with the development of the times
across the different modeling stages. In the new situation, the commercial “technology-art”
mode of co-ordination of technical factors and the relationship between artistic expression and
actively adapt to market demand, the development of China’s animation industry has a posi-
tive and practical significance.

Key words: pulp bleaching; character design; technical factors; artistic features;technology-
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Analysis of the creation and production of the award-winning

creative design work —(www. Don. cg)

CAO Yu,CHEN Xi
(College of Design and Art,Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract; With the increasing maturity of computer technology, it is no longer difficult to re-
store the ancient scenery using CG technology. Apart from strong technical support, innova-
tive retro creation also requires the designer to have an open mind and the concept of artistic
innovation. Combining Chinese culture of Tang dynasty with modern technology, technolo-
gy with the essence of art, “www. Don. cg” shows a series of visual works across time and

space. This paper carries out a comprehensive analysis of the entire production process of the

awarded work at the technical level.

Key words:CG; culture of the glorious Tang dynasty; model making; texture mapping
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Research on business difficulties and marketing

strategy of traditional restaurant in China

MIAQ Zhi-juan', ZHAO Qian®
(1. College of Management, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of

Politics and Economic, Shaanxi Normal University, Xi'an 710061, China)

Abstract: China has a long history of traditional food, rich cultural connotations; has enor-
mous intangible value and natural brand. With the development of society, many traditional
food companies are facing operational difficulties or even bankruptcy of embarrassment.
Based on the tradition of catering enterprises in Chinese survey and analysis, develop a suit-

able experience of catering enterprises in Chinese traditional marketing model and implemen-
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tation strategy.

Key words: China; traditional restaurant; marketing strategy
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Logical development of the “China Model” and the value of apparent

LU Jie
(Department of Ideological and Political Education, Shaanxi University of Science &. Technology , Xi'an

710021, China)

Abstract: “China Model” is suitable for China, its own inner logic interpretation of a new de-
velopment model, which was formed in the logic of the development process of China's four
generations of leaders of the socialist construction ideas. Its logical connotation is building a
socialist market economy approach to development, the socialist core value system as the
core, to achieve the target, for the final round development of people point to the great reju-

venation of the Chinese nation. The internal logic of “China Model” is heterogeneity in the
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Western world, the show has a historical and global value.

Key words: China Model; logic; development; value
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