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Influence of complex cellulase hydrolysis on fiber

morphology and structure of bleached masson pine

LI Xin-ping' , WANG Zhuan', DU Min', WANG Zhi-jie' , CHEN Li-hong®

(1. College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and
Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of Chemistry
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Abstract: The effect of complex cellulase on the bleaching masson pine fiber surface, mor-
phology parameter and structure was investigated. The results showed that increasing the
time and dosage can enhance the degree of hydrolysis reaction within a certain range. The cel-
lulase preferentially acted on fines existed in the sample and on the surface of the fiber. With
the increasing of dosage, peeling and breaking occured, fines content increased., the average
length increased at first and then gradually reduced. The degree of polymerization of the cel-
lulase and reaction efficiency was gradually decreased. When the dosage was 20 U « g', the

average length decreased by 70% ,fines content increased from 16. 8% to 72. 4% ,the degree
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of polymerization decreased by 53%. The crystallinity had a periodical change which in-

creased first and then decreased. Within a certain time, the crystallinity showed that cellulase

hydrolysed the amorphous at first,then cellulase acted on the amorphous and crystallization

zone at the same time, but the crystal structure remained the typical cellulose 1.

Key words: complex cellulase; enzymatic hydrolysis; fiber morphology; crystallinity; degree

of polymerization
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Influence of hydrolysis by laccase on pulp papermaking

wastewater sludge and its lipophilicity

HAN Qin"?, QIAN Wei-wei''?, LIU Rui'?, LI Si', PENG Xin-wen®

(1. College of Light Industry and Energy. Shaanxi Province Key Laboratory of Papermaking Technology and
Specialty Paper,Shaanxi University of Science & Technology, Xi'an 710021, China; 2. State Key Laboratory
of Pulp and Paper Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: The base components of pulp and papermaking wastewater sludge were analyzed
and listed as the water content was 78. 11% , lignin content was 6. 75% , crude fiber content
was 27. 34 % ,organic matter content was 46. 74 % and pH was 5. 43. After enzymatic hydrol-
ysis by laccase,the quality of sludge remains essentially unchanged,while the lipophilic per-
formance can be significantly improved. The orthogonal and single factor experiments ex-
plored the pre-treatment conditions of laccase hydrolysis sludge process,the results showed
that the suitable reaction time was 4 h,reaction temperature was 55 “C,the amount of en-

~! and the substrate concentrations was 130 g « L.”'. Under these condi-

zyme was 30 U+ g
tions, the settling time was 180 min. The hydrolysate of sluge was analyzed by FTIR. The
FTIR spectrum was indicated that the reason why the lipophilic performance of sluge was

improved was that the enzymatic reaction leaded to the hydrophilic groups such as phenolic
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hydroxyl group disappear during laccase hydrolysis process.

Key words: paper sludge; laccase; lipophilic; hydrolysis treatment
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FHREAEI PBS/CTMP FHEE S
#4381 2 5 1 BE B 32 i

%/]\ﬂﬂ;ﬁ]l ’ %"}7]‘{%1 ’ %’5 ;/?\2

L BV R K2 BT 5EEURBE BevE 4 408 AR RAFF 48T P & S S, BRVY P42 7100215 2.
EE THER ek TERERAR, i 200032)

H O E.AEHAFRIEIRE(CTMP) 4 4 & 4 KA CTMP 4F 4 5 31 AR & R R 4F 427 & 69 3%
B (RFEREEHE) B Emm I E5RT BT ZBE(PBHE& T LM 446
A AR ATRRE SN FREATVLFHERFRTTHARL.FERARN AR
YOy A AMAHEITT A, EREAN . CTMP LW EHEF L oM N FRERAE
HRL A B EHm. i%?fréfi%f‘i%éﬁfﬂ#aiﬂ@?éé’af)%% FHERAERKRFT AR, K&K
HREHALBE I M D FHRERE EARHH SO L oMM, e zféﬁ%ﬂ
Hw) A A N AR BT, &#aﬂaﬁfwugT EEAPERE P RRET RO ERD,
WRERZWBERK:; 5 KM, CTMP 44t A AR ZH AT RS E X, kf%é{z
FHERKSTFTHURSTHRBELNEGEN, FRHT AT EGRERG. mEHF LT
F AR R M AR 09 % R AR 2T DS,

KPR RT R T =858 ; CTMP 4 %; 5644 HFha,; AT HE
FESES:TQ327.8 XEkPRAERD: A

Influence of fiber morphology characteristics on the
preparation and properties of PBS/CTMP fiber composites

YUE Xiao-peng', XU Yong-jian' , MENG Ling’

(1. College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and
Specialty Paper, Shaanxi University of Science &. Technology, Xi'an 710021, China; 2. Shanghai Haisum
Chemical Technology Co. ,Ltd. , Sinolight Corporation, Shanghai 200032, China)

Abstract: Spruce chemithermomechnical pulp (CTMP) fiber and aspen CTMP fiber were
used as reinforced fiber to prepare PBS/CTMP fiber composites. The mechanical perform-
ance,rheological properties,dynamic mechanical properties and morphology characteristics of
composites were investigated. Furthermore, the composites prepare with wood flour was used
as control specimens to compare the difference in properties of composites. The results
showed that the mechanical properties and rheological properties of composites were influ-

enced by the fiber morphology. The fiber morphology characteristics resulted in the reunion

x WrF B HI2014-11-16
ESTR PP A HHFIT LA R H (14JK1102) 5 Bk PG R R4 1 - RIS 3h 3 4 5 H (BJ11-23)
TEHE BN H/ME1982—), B IR T & A R0 A AR 52 O 1) AR W A 6 R
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and uneven distribution phenomenon of long fiber in matrix. Thus, the composites prepared

from long fiber exhibit poor mechanical performance. The composites prepared by short fiber

exhibit better mechanical performance in comparison with that of wood flour. Under the

same fiber loading,the composites prepared by short fiber show the lowest decrease in tensile

strength and impact strength, and the highest increase in bending strength in comparison

with pure PBS. Compare to wood flour, the influence of CTMP fibers on the rheological prop-

erties of composite system are more significant. The addition of long fiber results in the large

increase in the melt shear viscosity of composite system. On the contrary, the influences of

short fiber on rheological properties of composite system are relatively low.

Key words: PBS; CTMP fiber; composite; mechanical performance; rheological property
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Fie 3L 52 A MR B0 T P B %) I LR M B

b2 BB HLAE S (CTMP) £F 2 2 4% 2F 4 5 k)
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Research on hollow silica spheres and
polyacrylate/hollow silica composite emulsion

BAO Yan, YUE Hai-peng, SHI Chun-hua, YANG Yong-qiang

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

Abstract: Polystyrene (PS) spheres were first synthesized by emulsion polymerization, and
hollow silica spheres were prepared using PS spheres as templates,ethyl orthosilicate and vi-
nyl triethoxysilane as the silicon sources. The morphology of hollow silica spheres were char-
acterized by transmission electron microscopy,and the preparation process of them were opti-
mized. Then polyacrylate/hollow silica composite emulsion was synthesized by in-situ emul-
sion polymerization. Performance testing for polyacrylate film and polyacrylate/hollow silica
composite film were carried out,and the results showed that the hollow SiO, spheres can sig-
nificantly improve the water vapor permeability, water resistance and tensile strength of
polyacrylate film,but decrease its elongation at break.

Key words: polyacrylate; hollow silica spheres; water vapor permeability
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Formaldehyde contents research of wet blue
leather retanned by aldehyde tannages
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Abstract; This paper researched the change behavior of formaldehyde of wet blue leather ret-
anned by aldehyde tannages and investigated the effect of formaldehyde contents in finished
leathers along with the change of storage time, temperature and humidity. The results indica-
ted that temperature and humidity have an influence on the content of formaldehyde in fin-
ished leather, and the decomposition of aldehyde tannages intensifies with the increase of
storage temperature and humidity, causing the increase of free formaldehyde content. And
formaldehyde content showed a decreasing trend after the first increases with the change of
storage time.

Key words:aldehyde tannage; formaldehyde content; retan; wet blue leather
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Study on adsorption thermodynamics and Kkinetic of

bisphenol A on different carbon materials

WANG Jia-hong, YIN Xiao-long

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

Abstract:In the study,the bisphenol A (BPA) adsorption behavior onto multi-walled carbon
nanotubes (MWCNT) ,activated carbon (AC) and graphite (G) was conducted. The thermo-
dynamics and dynamics for BPA adsorption onto adsorbent were also studied, and adsorption
mechanism was discussed. Adsorption experiments results showed that the adsorption ca-
pacity of BPA onto AC was highest 527. 03 mg/g.and the amount of BPA adsorption onto G
was only 14. 32 mg/g. The adsorption amount of BPA was reduced with an increase of tem-
perature, indicating of an exothermic reaction. Adsorption isotherm of BPA onto adsorbent
could be well fitted by langmuir model,and BPA adsorption was an advantageous adsorption.

The pseudo-second-order kinetics could fit BPA adsorption onto MWCNT and AC very well,
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while BPA adsorption onto G could be described with pseudo-first-order kinetic model and

the adsorption process was affected by boundary diffusion. No obvious change of BPA ad-

sorption onto adsorbent was observed at pH below 8, while BPA adsorption onto adsorbent

was decreased with the increased pH at pH above 8.
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Study on hydrothermal preparation of TiO, mesoporous materials

with silica-alumina carrier and their photocatalytic property

ZHANG Chao-wu, MIAO Jin-liang, LIU Chang-tao,
SONG Da-long, ZHANG Li-na, WANG Fen

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

Abstract: With Na,SiO;, Ti(SO,), and Al, (SO, ), as starting reactants,a set of mesoporous
photocatalytic TiO, materials (TiO,/MSA) with SiO,/TiO, mole ratio of 1 : 0. 05~0. 7 and
with silica-alumina carrier were prepared through hydrothermal method prior to final calci-
ning procedure in this paper. By means of small angle XRD, TEM and FT-IR measurements,
the microstructure and the mesoporous configuration of the final products were examined and
characterized. The effects of TiO, loading amount, pH value and sintering temperature on
mesoporous configuration and photocatalytic performance were also investigated. The ob-
tained results show that the final TiO,/MSA materials have well-crystalline anatase octo-
hedrite structure which is promoted with the increase of the TiO, amount loaded. The meso-

porous configuration and photocatalytic properties are firstly strengthened and then weak-
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HEETH :BEXARBFELSTHE51171096) ; Beri4 BHE T A AR 40 H (2014]M6233)
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ened with the increase of sintering temperature and the amount of TiO, loaded. It also shows

that acidic conditions is suitable to the formation of anatase crystals and to the enhancement

of photocatalytic properties.

Key words: Ti0O, carried on silica-alumina; anatase; mesoporous configuration; photocatalyt-

ic property
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KER, I, & F, Bk, BERE

(BRPERME K% MR 5 TR %R, BRI /4 71002

¥  E. BI(NO;); « 5H,0 #2 Na, PO, » 12H,0 4 & #, £ A #ok K ok 4% T 2 4448 1k
JE T /55 9 AR & 4 #189 BiPO, 4k, Al A XRD.SEM % 5 #7 7 i 2+ BiPO, #r 4kt 47 T R 4E,
H A F S+ B(RhB) & 4 B AR g4 . 3 R BB T & 89 BiPO, #r 4k 9 64 AL b 48 3 47
TR, ERAN A 160 CHLART KT LA 6 FAEKF S @REAERHIK, L P xF
A BiPO, #9484 42.2% , 28 M1k B & BiPO, #9434 57. 8% ;MM &R E WM &, £ 200
CH,.BRTHERARDAENF TV ELANGHRBEODR, L P T HGESE S 4
1% . #4485 & & BiPO, 98 F 4 95. 9% . 4k £ K HUH 55 & 2 7 4 KR & AL AL 4] 5 200
C 4 g BiPO, B4k 2 % 98 R B4 30 min J& *F RhB % & 69 B i & T35 97 %0 vA b, 3 448 2
J&E & BiPO, dhh & 263 KA A T BiPO, Mk bR R4 5.
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Effect of reaction temperature on microwave-hydrothermal

synthesis and photocatalytic activity of BiPO, powders

TAN Guo-giang, SHE Liao-na, HUANG Jing, YANG Wei, ZHAO Cheng-cheng

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

Abstract: The monoclinic monazite/hexagonal mixed crystal structure BiPO, powders were
synthesized by a microwave-hydrothermal method, using Bi(NO;); « 5H, O and Na; PO, -
12H, O as the raw materials. The BiPO, powders were characterized by XRD and SEM. The
photocatalytic activities of the samples prepared at different reaction temperatures were also
evaluated using the photocatalytic degradation of Rhodamine B (RhB) aqueous solution. The
results indicated that a large number of irregular particles and prismatic hexadron powders
were synthesized at 160 °C, the content of hexagonal phase was 42. 2% and the content of

monoclinic monazite phase was 57. 8%. As the temperature increased,the rod-like nanocrys-

x WFS A HA:2014-10-23
BB ERARPA ST H (51172135 5 BEPTRME K 2% R K AR H (2013xXSD06) 5 Bk 74U RL £ K 2 L FL 0TS 8h
AT (BJ14-13) 5 BP9 BHE K 1 58 46 QB 2 4 00 H
EHE BN ARERA964—) B, g A B2 B985 G RE 22 2k Rt
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talline cluster structure and a small amount of irregular nano-particles were formed at 200

°C. At the moment, the content of hexagonal phase BiPO, was 4. 1% ,while the content of

monoclinic monazite phase was 95. 9%. The growth mechanism of powders conformed to the

Ostwald ripening mechanism. The powder prepared at 200 C possessed the highest photocat-

alytic activity,the degradation rate on Rhodamine B solution can reach more than 97 % under

the UV-light irradiation for 30 min. Furthermore, the increase of the content of monoclinic

monazite phase was in favor of the improvement of the powder photocatalytic activity.

Key words: BiPO, ; microwave-hydrothermal; reaction temperature; photocatalytic activity
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Study on controllable synthesis of WO, films and their
structure and electrochemical properties

HUANG Jian-feng, CHENG Ya-yi, LI Jia-yin, CAO Li-yun, LU Jing, WU Jian-peng

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

Abstract: WO, « nH, O films were controllably synthesized using an one-step solvothermal
method, with tungsten powder and hydrogen peroxide as the main raw materials. The phase,
morphology and electro-chemical performances of the films were characterized by XRD (X-
ray diffractometer) ,SEM (scanning electron microscope)and electrochemical workstation to
study the effects of different templates on the phase, morphology and electrochemical per-
formances of the films. Results showed that different templates had obviously affected the
film growth process with differently obtained crystal structure and morphology. Further ana-
lyzing the electrochemical performance of the film with different structures found that its
crystalline structure and the crystallinity played a significant role to affect the intercalation
process of lithium ions. Furthermore,cubic WO; « 0. 5H, O film was found to have fast dis-
coloration response and high lithium ion diffusion rate during the electrochemical test.

Key words: tungsten oxide hydrates film; templates; electrochemical performances; mor-

phology control
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Bi203 ﬂl A1203 ;H\:%%XTJ‘ BaTiO3
B8 2 41 FE 5t T8 1 BE B 5% i

';%ijﬁ%, i_‘]]_i—}'{;, 3]3 771’2}9 7?‘3 gﬁ— §C9 'ﬁJE'L H}'JJ" ‘\u

(BePU R 2 MR R 5 TR e, PP 744 710021)

i E:ARAAEAEHMNET BLO, ## ALO, £ %09 BaTiO, (BT) M £, i@ /- ¥ 8 & 45 K |
Wi e & X F AT A T BT+0.5 mol % Bi, O+ mol% Al O, (x=0.00,0. 25,0. 75,1. 00,
2.00.3.00) M &MLk, FRLERZI. A v 93 K., EA B F HOR 8 EK AR
BRI A AEZFS T, T 2 Typ (1 kH2) A, 3£ T BT+0. 5 mol % Bi, O, +z mol %
ALO; 93347 A, T,y Tow T AT, Y ATy Fo AT, 1E4F3] 2 =3.00 MK H &89k
I FE %A R, I Vogel-Fulcher %42, BT+0. 5 mol% Bi, O; +3 mol% Al, O, ™ & 4 3 4%
AEHFE, A 0.067 8 eV, T, 4 382.28 K, f, 4 1.76X10" Hz, 5 L% B A 134 %5 Vogel
Fulcher &t &M . AEF R BINREERV I BT SR BEER XM T AREBRL

HATH.
AR AR TV R BB
HhE S ES:TB34 MHERARERD: A

Effect of co-doping of Bi,O; and Al,O; on the
dielectric relaxation properties of BaTiO; ceramics

PU Yong-ping, WANG Ya-ru, GUO Yi-song, ZHENG Han-yu, JIN Qian,
YAO Mou-teng, WU Si-chen

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

Abstract: The co-doping of Bi,O; and Al,O, into BaTiO; ceramics have been prepared
through solid state reaction route. The dielectric relaxation properties of BT 4 0. 5 mol %
Bi, O; +2 mol% Al, O, (x=0.00,0. 25,0.75,1. 00,2. 00,3. 00) ceramics have been researched
by using the testing means of dielectric temperature characteristics and ferroelectric hystere-
sis loop. The results showed that the dielectric constant of ceramic decreases with the in-
creasing value of x. The relaxation behavior of the ceramics can be proved by the values of
T,s T and Ty, according to the Curie Weiss law. The value of T, . T. . Te A T, €, 7
A Ty and A T,,.. proved that relaxation behavior was the most obvious when x=3. 00. The

* WFS A HI:2015-01-15
E£TH :FHHXARRFESTHE (51372144 ; FH I8 FH AA LR R0 H (NCET-11-1042) 5 B V4 & BH T 5 S BHE 01
B A BRI H (2014KCT-06) 5 Bepi 48 BH T H BRGAE TR H (2012KW-06) 5 [ 5K 9 K 2% A= QB @k Il 253 J) 55 H
(201410708001)
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dielectric relaxation of BT40. 5 mol% Bi, O; 43 mol % Al, O, follows the Vogel-Fulcher rela-
tionship with E,=0.067 8 eV,T,;=382.28 K, and f,=1.76X10'® Hz,furthermore, the dif-

fuse frequency transition of ceramic is in accordance with spin-glass-like characteristics,

which proves the relaxation behavior of ceramic is similar to spin-glass.

Key words: dielectric properties; diffuse phase transition; relaxor ferroelectric
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 E.RXRAT NERTF BIPO, #4734 4. A A Materials Studio %4 ¥+ 45 CASTEP #£3:, &
THEEZREENE MR FRLT NHB L& BPO, e EMfb TAFHE. 4R EAW.N
BEFHBPO, PHALRELE EFTELELTF . O FEHEAAE. Za-d F ool ER AR
ol F/w Re A B T RIF A ER.

XEIF NHB L BiPO,; $—HR™E; feirsM; o FAFE

FESES:064 XHERARERRD: A

B

First-principles research of nitrogen-doped BiPO,

LI Jun-qi, YUAN Huan, SUN Long, CUI Ming-ming, LIU Zhen-xing

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

Abstract; In this article, the band structure and electronic states density of nitrogen-doped Bi-
PO, were calculated by the CASTEP module of Materials Studio software according to the
density functional theory. The study showed that N doping leads to the appearance of impuri-
ty level,smaller band gap and the mobility of electrons change when comparing with pure Bi-
PO,. It actively affected the capture of internal electron and the inhibition of electronic/hole
combination,

Key words: nitrogen-doped; BiPQ,; first-principles; band structure; electronic density of
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Microwave hydrothermal synthesis and crystallization

mechanism of tetragonal phase zirconia nanocrystalline

ZHU Jian-feng, XIAO Dan, LI Cui-yan, HUANG Jian-feng,
YONG Xiang, CAO Li-yun, FEI Jie

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

Abstract: Nanocrystalline zirconia (ZrO,) was synthesized by a microwave-hydrothermal
process. The phase and microstructure of ZrO, crystals were examined using X-ray diffrac-
tion (XRD),Raman spectroscopy,and transmission electron microscopy (TEM). The effect
of pH and reaction temperatures on crystallization of ZrO, crystals was discussed. Crystalli-
zation mechanism of ZrO, crystals was investigated. Results showed that pure t-ZrO; could
be obtained at a pH of 7, when reaction temperature is 200 °C and reaction time is 30 min.
The size of the ZrO, crystals were in the range of 8 ~26 nm and decreased with increasing of
pH. The formation of m-ZrO, resulted from precipitation of ZrO, from solution. The t-ZrO,

was formed through the in-situ structural rearrangement of amorphous Zr(OH),O,. The re-
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ESTE :ERHARF AT H (51302160 5 Bri A FHET F AR AT 205 H (2014]Q6226) 5 B PG BFH K2 Wi LR IT S
B AT H (BJ14-15).
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action temperature has an important effect on the crystallization of ZrO, crystals. At the pH

value of 7,pure t-ZrO, could get at the temperature between 180 ‘C and 200 °C. The size of

the ZrO, crystals increased with increasing of temperature, which resulted in the transition

from the t-ZrO, to the m-ZrQO,.

Key words: microwave-hydrothermal; nanocrystalline zirconia; microstructure; crystalliza-

tion mechanism
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Study on the electrically conductive silicone rubber
filled with carbon black and copper powder

LU Jun, ZHU Zeng-fu, DANG Xin-an

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

Abstract: Conductive composite has excellent conductivity and flexibility. In this paper, con-
ductive silicone rubber were prepared at room temperature with vulcanizing rubber (RTV)
as matrix and carbon black/copper powder as conductive filler. The effects of different pro-
portion of carbon black and copper powder on the electrical properties and piezoresistance
character of conductive silicone rubber were investigated. The results show that as the a-
mount of filler increasing,the resistivity of the conductive silicone rubber tends to decrease.
The conductive silicone rubber has a best conductivity when 30 copies of copper powder and
40 copies of carbon black is introduced. Remaining the content of copper powder, the sample
has good electrical conductivity and wide range of pressure resistance when the doses of car-
bon black is 30% or 34%.

Key words: conductive silicone rubber; carbon black; copper power; piezoresistance proper-

ties
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The thermal stability of two kinds of aliphatic
polyester composites modified by BN

ZHANG Min', ZHANG Chi', SHENG Si-li', 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: In order to improve thermal endurance of the biodegradable aliphatic polylactic acid
(PLA) and polybutylene succinate (PBS),the micron hexagonal boron nitride (h-BN) was
treated with coupling agent KH550 and the h-BN-550/polylactide(PLA) and h-BN-550/PBS
composites were prepared through melt blending and rolling mill process. Wide-angle X-ray
diffraction (WAXD), scanning electron microscopy (SEM) and thermogravimetric analyzer
(TGA) were used to characterize and test the structure and properties of composites before
and after modification. In addition, the effects of h-BN on the two aliphatic polyesters were
further explored. The results reveal that the crystal structure of PLA or PBS is not affected
by the addition of h-BN-550. However, the crystallinities are increased by adding h-BN-550.
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The h-BN-550 is better dispersed in the PBS matrix than in PLA. The thermal stabilities of
PLA and PBS are both improved by h-BN-550. When the h-BN-550 content is 3% of PLA,
the temperatures at 5% ,10% ,50% weight loss (Tsy s Tiow s Ts0 ) and the peak of the pyrol-
ysis temperature (T,..) of PLA are increased by 18.6 °C,16.1 °C,14.0 C and 14.7 C,re-
spectively. When the h-BN-550 content is 6% of PBS, the maximum values of Tso s Tioy »
Tso and T,.x of PBS are increased 30.0 C,22.6 C,9.5 °C and 10.0 °C,respectively.

Key words: polylactide; poly(butylene succinate) ; h-BN; KH550; thermal stability
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40 “C HZS T A6 T4 48 h.

B 1 hBN#®ZEHX

1.3 Ab5MHHeH%
# h-BN-550 K FHFEE S5 . L mappnsso * mpia N
0% 1%.2% 3% 4% 5% Wi 5 PLA & F
WHEHLT, 130 °C FEIE 8 min, IR EL S H h-
BN-550/PLA & & # B il R B L 135 C
TR, 25 SR kL, 15 8] h-BN-550/PLA Z &
R A RE, h-BN-550/PBS & 4 B il 45 75 1 [\
bR 1.2.3.4.5.6 ARG B W) 46 I A B h-
BN-550 5 PLA(PBS) i f& lb in 6 1 fiin.
X1 TAEARELETHERES

NO. 1 2 3 4 5 6
mu x50/ mpLa/ Y6 0 1 2 3 4 5
mupNss0/ mpps/ Y6 0 2 4 6 8 10

1.4 mX5 k4e

SEM LI - 6 52 & B4 RHEE S 7 R T B RS
Wr . 28 7 T g 4 A PR S SR FH 491 4l T I A L 2%
A BB WIRIE S, s E 10 kV; XRD il
WCufl, THEFJE 45 KV, B3 40 mA, HH#H5 1A



5% 23

kRO AT B RIS T R T A R R T A 22 S « 71 -

5 °~35 L, AR E 6 °/min; TG M B« R
FE5~10 mg, EFR M FNER|IHLL 10 C/
min FiE ZE 550 C.

2 HR5H

2.1 PLA 5 PBS#44#MF R

PLA 5 PBS W5t R B E A 2 frs, PLA
55 PBS [AlJ2& I Wi e R ik . 02 PLA BRAF7E H 5L
XA ELA G5 R XE R s HOR R 5 A 48 IR R
Ji i 4 St B T (SP? 244k, 120 *HE D 1 NI
SERE P HE IR I 5 AR Tk i B BT, AR ) e
B REWR T Ay F4E B IO BE L B0 PLA 45 i E0R
fICMEPE K. T PBS B 45 ¥ B AN FEAE 85, W
WRBHZ. 5 THes s B EZRKIET S Tiz

gl IRCTE) B DR 23 i 3 PR B P
ST WA T

,0
’ CH,
| '
/
7
C

/ ~
[NaVaVa¥avae! \O\N\/\f”
{

C-CHEE, Nait

(a)PLA

(b)PBS
A 2 PLA 54 PBS %#H

2.2 h-BN-550/PLA %5 h-BN-550/PBS £ 4 # #
2 ah

h-BN-550/PLA ., h-BN-550/PBS & & ¥ ¥} X
ST F AT 3.4 iR . AU TR (D IFRE
A RERE AR X 45 S (Cry L SRR 5 Bk,
Bragg 22\ n] 1+ 530 AH R & T R] . 8T 3t 20 Ry
15.6 °F1 18. 0 “AbAiF S 042 PLA B FREAEAT 5T 06 L 43
X RE (110/200) , (203) §4 1, & 4 A 20 Sk 18. 7

°.21.0 °.21.8 °,28. 2 43 WX} N PBS ) (020) .
(021).(110) . (111) 1 . h-BN A8 (002) T £i7 5 1
HIELZE 20 K 27.0 °.

[l
(=1
g g
s g g
—_ - o
3 NO.6
=
%_\N NO.5 e N
sl
gl No4 e Aen
= NO.3 '
E
| NO2 A A
| NOL P
1 1 1 1 1
5 10 15 20 25 30 35
28/(°)

B 3 h-BN-550/PLA £ &-## XRD B

ol
<
= S
—~ —
o~ = —
o o —
— N o =
5 < T
S NO. 6 g
g |
fiid ] 1
B NO.5 .
& [ [
&= NO. 4 { |
= i 1
= NO.3 d i
NO.2 4J\J'J\\_/\_,ih___
NO. 1 M -
n 1 1 1 ) 1 1 1 1 1 n
5 10 15 20 25 30 35
28/(%)
A 4 h-BN-550/PBS & & ## XRD w £
72 F
64 /l/
56 - h-BN-550/PBS
481
~
i 402 =
Ju 24 +
3k \
16 ~—o
h-BN-550/PLA
8 -
0 1 1 1 1 1 1

0 2 4 6 8 10

My g0 T pLacensy / %

B 5 h-BN-550 &t PLA 5 PBS #94 & &
I,
I.+1,

Kb L —REWE BT H R, 1,
— RAWHE SR AT AR A o

H & 3.1 5 A AL, B h-BN-550 ¥ & A9 42
> PLA B AT 59 08 32 W B Ak (H o B0 R R A 7
B C BE R 20 1) R A T 1M B g, B G
B R W B R, S Al PLA AR FE & 1 1] 5 A
FRFEAR A, 24 h-BN-550 7~ PLA & Y

D

X, =



. 79 . RaPAREEFR

% 33 &

3 Y6 HsF it T[] R AT 3 e /ML C, 35 B i KA 25.
64 % . Ui h-BN A X} PLA & S A sk /5 /L il
73 PLA fiRn 20 Ak, b i HE B K%, 45 W R A 31 42
/5. T2 h-BN-550 %% 4 2o /&5 B . h-BN-550 Ki
e PLA Jefrp B 5, BRI T PLA $ B Wiz
352 PLA SiZ e O A K, 8 C, FEAK. i
K 4. 5 AT L, B h-BN-550 %5 £ /9 $2 55 . PBS
920 5 mENIE d 5 PLA —3. % h-
BN-550 ¥ il PBS J5t & (19 6 26 B, b 18 (1] BF R
R3] J /MME, C, 35 8 5 K{H 69. 48%. 1M h-BN
(002) A TH 20 FEA K A= 7% 3, vd ] 3L B R % A
AR 20 v 5 B S T v i BRI Y A, T e R
H TRl h-BN-550 7% & 09 34 0, A1 k938 8 305 55
H %, h-BN-550 R RF 3 K, [a] i 5 g 1
PLA 5 PBS (45 &.

K6 & A EE I SEM B, 5K 6(a).(c)
2l R g W iw AR L L TR 6 (b)Y L (d) B A AR E P h-
BN DAERTE KL T 43 A A 5 1R S 4 o, 0B 1T o 14 L 3
S R B B 7 AR 5. 2 h-BN-550 BRI R
PLA B 5%, K 6 (b) Foki L3R R ~F 4k,
M RIS kT 5 PLA SR PEZ X 2
T h-BN-550 KM & A R, 5 0 a8, v 12
[ 7E S AR T 2 A0 5RO B AT 2. 24 h-BN-
550 Wi PBS ik 1 6 0BT, B 6 (d) HRi R
JEE /N HL A 803550 i BH R AR AH 25 1 4 . h-BN-550 7E
PBS i 4 HORE B2 & T HAE PLA iy o3 HOR 2.

(b)5%h-BN-550/PLA

X1,000" 10pm

(d)5%h-BN-550/PBS
H6 HZA&HMAwa SEM B
2.3 h-BN-550/PLA %5 h-BN-550/PBS £ 4&-# 4t
HAG T 2T P AT
h-BN-550/PLA & &M ¥H) TG #1 DTG 4 #r
g 7 FroR 8 b T R Ay 5%
(T50)10% CT 000 F 50 % (Too ) BiF Y 2 fiff T JEE
DL DTG il 245 2 f e 43 i 30 2% 4k 1 1L B2
T » WFIE T 526 B RE R RS M, A G B8 Gn &
2 Jfi7n s h-BN-550/PBS & & #6119 TG.DTG K45
il B B n 3 3 TR,
M35 2 AT, B h-BN-550 ¥ i & A4 3% Jin
Tsv Trov~ Tsow 1T o 52 BLHR S8 FH 151 I BEAR 1Y
P ZF PLA, A0 T B | e D fiff 10 6 4k
JE SR AT 1) 5 iR 7 1 # 8h. 24 h-BN-550 BRI
i PLA Uit 1 3 06 B3k B 55 K AH . AH L T4 PLA,
KRR T 18.6 °C.16.1 °C.14.0 ‘CHI 14.7 C.
M 22 3 Al 24 h-BN-550 %30 4 PBS & &
B 6 Y0BF A Tso vA Thow A Tooo 1A T, 35 Bl i K
B, 82 T4 PBS, KK H 30.0 C.22.6 C.9.5
(a)TGA

100

60

1R %/ %

w 40

20

NO.2
1 1 1 1

200 250 300 350 400 450
W 1L/°C

() TGA Mk
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kRO AT B RIS T R T A R R T A 22 S

e 73

(b)DTG

2.5+

1

(%+C)

2.0+

1.5F

LS EY

1.0r

=
=4

0.5+

fili

i

0.0}~ S -

1
300
B/ °C

1
200

(DTG 2k
B 7 h-BN-550/PLA £ A##
TGA # DTG ¥ £

CH10.0 C. XZH M h-BN-550 ki FHI5I A, —
J7 AR R JC ML 78 90 %k A S 7 A B B AR A,
55— 7 i, h-BN-550 1] 2 1) S A0 A% AR e T

R C, X P AR PR A2 8 305 i T B L T T
s B A MRS E TS B L R A 0 Y B
T, h-BN-550 fr F7F SE R bt ST SR B 4 L B SR B
B AL T 0/ 2 1 5 8L [] B X SR 5 W B Bz B
FEA B BEARVE S AU A . T3 C, TR I i
TEBE | T B ATHT 52 0 T A4 BE A9 #8085 PE. b-
BN-550 % PLA 5 PBS f it #5 o v i B iy 3 22
S 3 g2 R R AP A AR A 5 4 R % DR G
PLA 5 PBS W45 22 5 Kl 2 Ui . f#15 PLA 1
45 il FLF PBS.

ZE I Frid . h-BN-550 1 $2& &= 5 i 7% R B PLA
5 PBS My #HE B AUNAE R T LI 5e R 1 5
FE—E B i [ P AR SRR P A A B R R
W AE L B o AR 1 &5 0 B el st T L Bk (H
T PLA (4545 PBS 1716 2 5 . h-BN 7 &
() 53 HORE BE A% AR FHAS TR] L S5 380 — 3 1 it b 4
TG AR 2 5

% 2 h-BN-550/PLA E&# 1 TG #1 DTG B &S

FE Tsy /C ATy /C Ty /C A Ty /C Tson /C A Tsoy /C T/ C AT/ C
1 289. 8 0 301.9 0 329.9 0 334.5 0
2 300. 9 11.1 313.0 11.1 340.0 10. 1 346.2 11.7
3 303.7 13.9 315.5 13.6 341.8 11.9 347.5 13.0
4 308. 4 18.6 318.0 16.1 343.9 14.0 349.2 14.7
5 302.1 12.3 314.4 12.5 341.4 11.5 343.5 9.0
6 301.2 11.4 312.2 10. 3 340. 4 10.5 342.2 7.7
&3 h-BN-550/PBS £ 5 # #H) TG #1 DTG H 2 ¥
FE i Ts50/°C ATsy/C Ty /C A Tyoy /C Ts0%/°C A Tsy /C Thax/C A Tow/C
1 299.1 0 317.4 0 361.7 0 368. 8 0
2 314.9 15.8 328.4 11.0 366.7 5.0 374.4 5.6
3 322.2 23.1 334.1 16.7 368. 2 6.5 375.9 7.1
4 329.1 30.0 340.0 22.6 371.2 9.5 378.8 10.0
5 324.3 25.2 335.8 18. 4 369. 3 7.6 375.2 6.4
6 323.1 24.0 336.1 18.7 370.9 9.2 373.4 4.6
ﬁEﬁfZ?éiE PBS, A Ts% VA Tlo% WA TSO% ]:ﬂ A Tmaxﬁ{
3 it

(1)h-BN-550 {15 PLA Fl PBS i 7] fH 2%
JIN A R 45 B (CO) i, 24 h-BN-550 ¥R i
PLA R #) 3%, PBS i A 6% A, h-BN-550/
PLA 5 h-BN-550/PBS & & M B X0 d B A% 2] 5
JME L C, 35 3 i K. h-BN-550 7E PBS 1 [t 18
PLA [ 43 HORE BE .

(2)h-BN-550 A48 25 PLA H1 PBS 4 i #444:
24 h-BN-550 #HnHE A PLA JR& M 3% 0k, A kT
4l PLAVE B MAEE Tso  Tiow s Toow B T IR
T 18.6 C.16.1 °C.14.0 CHI14.7 °C. 24 h-
BN-550 %8 ity PBS J5i & 1Y 6 %0 B ik 31 5 KA,

WH 30.0 C.22.6 C.,9.5 CAHI10.0 C. hF
PLA W 45485 PBS fA7E 2 5 . h-BN-550 £ %
(9 53 TIOR8 LR AR FHAS TR) 3 380 = 3% 1 i B 4
Th i BEAFAE 22 5.

[1] Luo X G,Li J] W, Feng J, et al. Mechanical and thermal
performance of distillers grains filled poly(butylene succi-
nate) composites[ ]J]. Materials and Design,2014,57(5):
195-200.
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i EAHAATRELARE .o A N N-ZFTEA+T A S h RA. 2 A M
B FHAH T R HFT —FHA S F R A IAERF £ @ E RN (CSGS). CSGS # 4 #
KR L4k g (IR) 347 T Ak, FF 4 CSGS é‘]']kﬁi‘uﬁlé’ki](}’mc e SR R R E (eme) | it BR
BT AR LA E R, AR FRITT MK, 2R KA. CSGS KIERY Ve A
25.5mN*m ',eme A 1.6 g+ L',CSGS ;@.w&ﬂﬁ&%ééﬁm A, it AL F AR M, e
A, 2 CSGS KLk HE G e Lo WA Ed 453 mN B4 219 mN. &4 &
BMEERG G EAN 78.62 KA 73.88, AN TH . mAAKEILFRE.

KER - MEFAANARTFRBERN,; R@KH; BT ; RipEEH
FESES:TQ423. 4 XHEFRERD: A

Synthesis and properties of cation silicone gemini surfactant

HUANG Liang-xian, ZHANG Le, LI Shun-qin, LI Ting, YOU Long-fei. AN Qiu-feng

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

Abstract: A kind of novel cation silicone gemini surfactant (CSGS) was synthesized through
hydrosilylation and quaternization two-step reaction using the allyl epoxy groups polyether
(APEE), alpha omega hydrogen silicone (a, o-PHMS) and N, N-dimethyl dodecyl amine
(DMA12) as the raw material. The chemical structure of CSGS was confirmed by infrared
spectroscopy (IR). The properties of CSGS,such as critical surface tension (Y. ) »critical mi-
celle concentration (cmc) ,stability in acid,alkali and salt solution, as well as application per-
formance of the treated fabric were investigated by experiment. Experimental results were
showed as follows. The 7. of CSGS solution is 25.5 mN/m, cmc of CSGS solution is 1. 6 g/
L. The CSGS solution has good chemical stability in acid,alkali and salt solution. Compared
with the blank sample,the softness of the cotton fiber treated by CSGS water emulsion has
improved significantly with bending rigidity reduced from 453 mN to 219mN. And the white-
ness has decreased with whiteness value changed from 78. 62 to 73. 88. But the wettability
has almost not changed.

Key words: cation silicone gemini surfactant; surface tension; stability; textile finishing a-
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55 2 BRI A5 PR B AL ik X T 4 AR A ) A S P e < 75 -
0 3= Aok AN B ST N A5 2 e £ A HL A XLT K T

A HILAE LT 2 1136 M ) — 2 AL e 3k
AT PR AR s pl B R ) R TS L R4 R
77 TR R I 1 AP R DA B A AR 179 A 3 7 4%
RSz M T 254 A A T ORI L Rk
b A2 S R AR 4R AR AR H AT, A L
T UL 2 T 3t 2 7910 1) S ) 65 4 B A5 AR 9 2 8
Shy 2% T TG 1 7] 4R ) F g A 2 — T
Yi Yeol Lyu M PP & ke A 5 751 o 76 4l 2
F =W tE T 1.5 —4%-1,1,3.3,5,5 5 H
I =Rk S e N 3-TR N B S N L AR 1.5 (3-IRIA
AHE)-1,1,3,3,5,5- /N B = e be . 1 UL OB AE
RS NG N-TH 3 N o 3 B N il A
K0 2 35 Ay e Aot 119 2 e R A AL Ak XL 3R TR 1 7).
Shi C LMY RL 3-5 P4 366 HH 3 — W 40 3 7k o AT —
CIEHVEFT 145 3-(N N- 250 & A R H 3 — 4
FERERE, DL W IEE R, S a0 RN
YR SN S A5 422 3 o0 W HR Lt ) — o HLRE: B R
X2 T PE .
Huang Z Q £ ) 3-(N, N- - HI L 41 7N 45 &
A e Y 5 A R i o RS Y R ek B JEORL
VO S AL T . A T (SICCH; ), O, St
(CH,)CH,CH,CH, NHCH, CH,CH,N(CH,), , F I
FHBE A 0, 0 5 — R ARE 48 (4N Br(CHL), Bron
=2.4.6) N, 153 R 5 WA HLAE BH B 2 1 3
FLATAET 1z pH (EYE N X R RERR SR 0 1 = 0 A
Ik J A RV AR A 55 2 i () il M RE . HL A i
RE 1 i 5 H A1) 322 422 35 A1 e 1 348 < T 484 o
ARG L REWRAER B N.N-— 4
FEE N B 3 O R RE e I Br(CHL), Br(n=
4.6.8) LN o 1l A5 B 422 AN [R] B A BILRE WU 23 i 0 WL
FREIEER, RN HH B 1,4-298] T
Jot I IO 33 R A KL 1 8- R A d i I R R A /N 5 2
I HEAT B — R BRI, 1, 8- VR o bt S I R
K1, 4-0R T e N T 38 i /DN, LI W3R 1T
i 315 L v T 4 o
o] A A A5 0 TR 3 R AR 0 SR B S
I\t 56— GRS A T PH B Ak A5 2 e h 0
AR A 2 1 A B BE (QASAAE) |, 176 414 1k
T B U B A R O R e S QASAAE HE
s
H—?i—0*<
CH; CHj CH;s
(0. w-PHMS )

=<

CH; “H;

(APEE)

(ih

Q2 CHCHO (CH,CH,0)CHA.CH,CH, = ii_ 0
0

H,

=0T Si—H - CHy CHCH,0(CHCH;0)nCHhQH=CH)
n | \O/

%

PR HG B SR e A 5.3 X107 mol /L, ]
KRR 5K I BERE 24. 5 mN/m.

ACLATCIK LBEREF . LA a0 0 A
A5 TR B 435 SRk 5 A DR}, SR P R S0 i s g A
PR S R ok R Rk b, RS N, N- 3
M EAT Z AR AL IR L BETE A B T — ol B S A
BURE XL F- 26 170 3% M 570 (CSGS). XF CSGS 114 45 1y 1
17T RAE,HXF CSGS 19 3 M 1% PE (A0 cmc, Veme)
Tirf 1 A 5 e M S AE 40 4 4 B v i 10 1 B S E
7T 5.

1 Lo

1.1 &AM FNE
(D EEILH a0 & FAEM (o, 0o-PHMS,
PR IR R 750 g/mol) . & Si—H A T &4y
R0, 27 % . B VY B4 R 25 AT HLRE PR S 4 $2 L
JE TS 30 46 3L B ik (APEE, F 34 B8 /R i & & 550
g/mol), Tl 5 M EF G B FI A BRA 75N, N-—
B3+ e KL e ((CH,) . NCy, Has , DMA12), Tk
i B A I A G A RA R JAEm, s, i
FEML Ak 27 i A BR 2 w5 vRE R SR AN 3R A
TBE L TCIK S BE L Y R A M el v e o fk T BRA
).

(2) EEALLS : VECTOR-22 Bl 21 4p i (IR)
A, 7 ] A 53 4N ) 5 XJZ-200 B4 [ B AL 5K
ASC PR T 4 A IS 2% A R 2 ] 5 48 5k 22 1R
TEAN, 7 35 7o AN 2N F] s WSB-3A AUE 2 1 EE A,
W i A AR A R AT R H.
1.2 Sk
12,1 v [a) A A A ik % ok 208 e 40 110 11 5

FEBEAT [0 i v 6 A LI B T I 2% S 0 T4
B = B 4% n(Si—H) : n(C=C) =1.0: 1.
05 A aso-PHMS 1 APEE, FLil & B4 Ji 4 43
B 20% ~30% B TE/K LB i A N, B $f 10~15
min. 2R JEFERE L T IATHE 2 70 'C~80 C, Fm
B AR CLAAA B 3 o AR BT it 4341 0. 002 90D,
PRI 4~5 h &, Uk 25 08 Bk 25 78 700 B2 oA I hif
L/ IRE S I E B6 Y Rl R S R NI R RN 7=
eIk R it A b (EPEPS). H s WA F »

Pt fiE 477
%

CH; Hs,
§i—o%§i— CH,CH,CH,0 (CH2CH2())W[JH2C\HO—/CH2
CH; = CH,

(EPEPS)



. 76 . % & B4

rEER

1.2.2  BHEF AU HLEE X 2 1 06 25 7510 5 il 2%
% n(DMA12) : n(EPEPS)=1.05 : 1 [/,
¥ DMA12 F1 EPEPS, VA & /&5 B4k B & 7 50 4y
30 %0 M ToIK o BESE I A AT LI v B A LB PR
AR S5 TR 0 = OB h R RE FTHE R

TH[‘?\‘
EPEPS + CoHasN(CHy), ————>
VKT R

CH; CH;

© - i
CH;COO-CQHSII\ICHQ(IZHCHZ (OC,H,),0C;Hg™ $i= O{

CH; OH CH;

1.3 CSGS # %5 #y) £ AE | FF P Ak ) 3K

(D LLAMETE (TIR) : KBr 3 [ ¥, 5% 74 [ A5
N E A PR I VECTOR-22 4 B 21 46 i
ACHEAT I

(2)FTH K TT R ML R RS HLA
BN A2 7= i XJZ-200 B4 (1 3 5w sk S A kA7
7.

(3) 1t i (e i) A2 M - 255 SOk 14 ], I XEE
B E. BB 100 mL HZE R, A & 4k o.
5% CSGS K% 99 mL, F A 1 mL 0. Imol/
L Ehm (S a A ks, LTS kR pH
J3CEE 1) H IR R E 48 h, M HKB WA L
B B Ay R B

(O EE R E M % S0k (14 ], W ZE
AE. BT 100 mL H IR, 0 A BT 2 53 %k 0. 5 260 9
CSGS /K% W 100 mL,MA 0.2 g AfLEE, FEE &
T 2E, ¥6 5], Wi R i & 48 h, W HOK B WA L
B I A A 2 B4
1.4 CSGS % & A I ¥ B E 32 8200 09 M e 9

LU H] 100 %0 AR A, KUK Ry 40 s X 40 s X
133X 72X63". AR #2837 10 em X 11 em K/,

FREL 0.1 g.0.3 g.0.5 g.0.7 g CSGSUHER &
+0.01 @ FPUA 250 mL BERR 1, 401 100 mL 7K
H LA ) e B TAE IR . K337 B 10 em X
11 em KAV LI = /NAEL E L — &
—HL T AT, LR Y 709,100 CHE 5
min,160 ‘CEJE 30 s. BH 5 A FELE TR 20+2
C XA 65% +2% T VM 24 h, #E 47 M 68 I
.

() ZE 8 - LA il W B 3R 7 Al B s A HS A
A AR I 4R R ORI S

(2) FBE < 1 it W 3 { AR AR A PR A F) AR
) WSB-3A #H i = 1 BE A e .

(3 MK« AT 22 SCHER [ 15 i iR B4 35 7K 55 3
HEAT I E

2 #FR5ITE

I
Si—0

60 C~70 C I 3~4 h,$RJ5 N vk i iR 78 & 2
pH {H 6~7, 8 4~8 h, ZJ5 , Bk &Mz 1 i
FRIEG b 9, 1545 0 €0 28 20 4 €0 358 W S 1A, BV P 2
TR HURE BT 2 18 9 PR (CSGS). H s B =
TR

CH; CH;

| O]
}— Si— C3H(,O(C3,H4O)mCH2(I3HCH2 I|JC13H35‘CH3COO@
" CH, OH  CH,
(CSGS)

2.1 FihemEie

K1 A H AR EPEPS, P24 CSGS 41 46
1%, i & 1 A, EPEPS 7E 2 959 cm ', 2 869
em N —CH, 1 —CH, — M4 PR shié ;1 455
em 'y 1 352 em ' R 947 em ' N B Wt &%
(CH,CH,O), B fF W g 5 1 150 em™ ' ~ 1 060
em A C—O—C IR IE. E5 1 099
em '~1028 ecm ' Si—O— Si B A 1Y 45 R 3h 14
T EZ ;3 403 em "R RE A RAEFN BT
—OH W, i FEWJE o, o-PHMS H Si—H
FE2 160 cm ™" &b il 45 PR 2l W I 06 58 42 3 2% L T AP-
EE 1 CH,=CH—7£ 1 640~1 645 cm " &b {#1 45 3§
S AT B, BT U PHMS Al APEE 2
(] By Fe S0 B s B 52 & AL X IE B APEE #24%
T a,w-PHMS 4T85 I 305 A7 25 46 I A Ja] 44
EPEPS & W 2.

n 1 1 1 1 1 1 n
4000 3300 3000 2300 2000 1500 1000 500
Wave number/cnt

B 1 EPEPS# CSGS # IR #

1 EPEPS #i £k #H . CSGS 9 IR #%7E 3 600
~3 300 em” "W B B 0L S A b R 4 — OH
FFEC;2 959 cm A1 2 869 cm ISR, S H
PRSI AR KB 3 S 80;1 099 em 111 028
em MR WG R, 2R T bRy C— N TR
1020~1250 cm "ML ZH ;1 403 cm ' b IE
R C— N Mg R sh W ld, 1 579 ecm '
HHRRREE RCOO ™ H CO, 4 45 Ik 3h W g i , 14
Uil EPEPS #1 DMA A ¥R s Bh 47 T 84 1k
SR B A I IE B Rk B T B E bR



5% 23

BRI A5 PR B AL ik X T 4 AR A ) A S P e < 77 -

CSGS.
2.2 CSGS # ¢ & 5

2B /K B i Bt 4 vk BE 0. 000 02~0. 01
g/mL [V W 78 58 FH 26 Tk 7 430 s s 1) %
5K T3 (7). CSGS 1y Jit st Wk FE (o) 5 R M5k J1 ()
ZIH PR WA 2 PR,

& 2 ATRLE L BEE CSGS ¥ Ry 3 in . 5
A1 5K 77 S P R R 4k AR b A KOk TP B
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Optimization of synthesis of 2-amino-5-aryl-1, 3, 4-oxadiazole

LIU Yu-ting', HUANG Tao', LIU Bei-bei', YIN Da-wei', YANG Xiao-gang”

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Shaanxi Shengyi Technology Limited
Company, Xianyang 712000, China)

Abstract: A series of 2-amino-5-aryl-1,3,4-oxadiazole analogues were synthesized via substi-
tuted benzaldehyde and semicarbazide hydrochloride in this paper. The influence of process
conditions to productivity was discussed. The results indicated that the best synthesis condi-
tions of semicarbazide was that the mole ratio of n(substituted benzaldehyde) : n(semicarba-
zide hydrochloride) was 1.0 : 1. 1,the reaction temperature was 80 °C ,the reaction time was
2 h;the best synthesis conditions of 2-amino-5-aryl-1,3,4-oxadiazole was that the mole ratio
of n(semicarbazone) : n(anhydrous sodium acetate) : n(bromine) was 1.0 # 4.0 : 1. 2, the
reaction time was 5 h,the reaction temperature was 15 °C. The yield was above 85%. All the
structures of the products were characterized by IR and elemental analysis.

Key words: 2-amino-5-aryl-1, 3, 4-oxadiazole; synthesis; process optimization
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Synthesis and evaluation of amphoteric starch

graft copolymer dispersant for coal-water slurry

ZHANG Guang-hua, CHEN Meng, REN Huan-huan, ZHU Niu

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

Abstract: Adopts the oxidation-redox initiator system, two new types of starch based poly
carboxylic acid salt dispersant for the coal-water slurry (CWS) was synthesized by radical
polymerization with cationic starch, sodiump styrene sulfonate, sodium methallyl sulfonate
and acrylic acid, and charactrised via FT-IR and dynamic contact angle. The effects of the
starch dosage, monomer ratio on the CWS performance were discussed. Compared to two
kinds of dispersants,cationic starch grafted SSS/AA copolymer dispersant effect better. This
dispersant were used as the additives to prepare the CWS with the shenhua coal,and the per-
formance of the CWS was meet demand. The result have been showed when the dosage of
dispersant is 0. 4% (based dry coal) ,the apparent viscosity of coal water slurry would be 574
mPa + s with the concentration of CWS was 65%.

Key words: coal water slurry; dispersant; cationic starch; apparent viscosity; stability
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Synthesis of P(AA/AM/DMC) salt-tolerant superabsorbent

resin under microwave irradiation

LAI Shui-li, CHEN Yu-sheng, WANG Jing-li, YU Jin-feng

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

Abstract ; ; The salt-tolerant superabsorbent resin was synthesized by acrylic(AA) ,acrylamide
(AM) ,and methacryloyloxyethyl trimethyl ammonium chloride(DMC) under microwave ir-
radiation. The effects of DMC dosage,neutralization of acrylic acid (AA) ,the amount of initi-
ator and cross-linking agent, microwave power,reaction time,reaction temperature on the ab-
sorption capacity was studied. The optimum reaction conditions were determined as follows:
mass ratios of AA : AM : DMC equal to 10 : 1 : 5,neutralization was 70% , microwave irra-
diation power was 350 W,reaction time was 25 s,the amount of initiator and cross-linking a-
gent were 0. 83% and 0. 02% (based on mass of the total monomer), reaction temperature
was 70 ‘C. The result showed that the absorbent ability of this resin was 1 010 g/g for pure
water and 209 g/g for saline solution.

Key words: salt-tolerant; superabsorbent resin; microwave irradiation; acrylic; acrylamide

x WFSAHE2015-01-11
EETB PUAEETE AL SRR H (12]S016) 5 Ja FHH B 15 H (2012k05-02) 5 Hi Ak i BHE 1H %135 H (2011) 3 B
VA8 27 A A Al 1 2Rt J 35T H (201310708)
PEHE B kKR (1965 —) B BV 5, 308 W B 55 7 1) < ORG 4i 4k T B 571



%2 KK R 25 L Tk R B TR Tt ER M PCAA/AM/DMO) 185 W K P 1S 1 1 4% + 89 -
N ATk B 3SR NMBA 31 & ) K, S, 04 A NaH-

1o W K PR AR (SARD Ji& 30 4R BIF & ok i) — Fif
TR REL R R R K S AL I B — o AR
JE B D REPE B 4 T AR BRI JE R SR T K
PERE L T FLIE HA AR S PR K B8 T, BRI IZ M
HFEANDAR&S. TR A ™ 2R ENELT
A2 E H R K LB A 2 A RS LR
o W K AR i Xk i K B AT A8 e 1 IR K R RG]
B HL FPR SOV VI K R A D T A AT — R
LW A BEER K A R AN W 25 B8 FOKAS R 1) 10%
e SR . i W K M A R 0 il R A B — R A AR
FEAFAE DR 4 vy T A 1 ook L S B i 1 R B T
Sy EE R S,

FH R TR 0 R 4R 2 3 — W R Ak B (DMIO) J&: —
Fofr B B PR B A L R T LA R oA BH B T R
K VA 2 i B, T LY/ R B A R I IR P I R AR
IV NITE S NN ST E N RN & 2 TR So Y |
P EB I AR BE A O A L BB 8 B K b 4 i R I
TR PR I, AR S 6 SR A D B S B R A T A
R CAA) TR IBE e CAMD L JE TR S I 4R 2 3 =
H 3 S B (DMO) = e 3 R 4, L4 %6 s g B[]
P e WK ARY i e T 3 2

1 FEEH

1.1 EZXABAME

(D EEIH . IR (AA), AR, K K%
273500 ) 5 TR BBE e CAMD L AR, K e A %5 BR
b 2F 3800 A R B 5 R D I 4R 2 3 — T 3k Sk
B (DMO) , AR, 5% =i K 404k T.) s N, N'-T H
FE XN M e e (NMBAD , AR, R BB SR8 40 46 T
W53 K, S, O . NaHSO, . NaOH . NaCl 4, ¥ )y
GyAT Al R AR R A 2R

(2) EBALE B AN R W = — R A
B AL, UWave-1000 5, | 3 397 4680k 1k
SRR PR W LS KT R A 1011 YL bR
B K DAL AR AT BR A ) 5 18 428 2K e 2l 25 0 R AL
YBY-200 B, )7 g T —HE ML AL B2 RS F 5 2050
Y635 43 BT AL s Spectrum 100 %, 35 [E Perkin Elmer
YNGR
1.2 ZRAKMEA A6 H &

B 10 gAA B2 A 21464 B 450k 10%
NaOH %A 250 mL Bebh b, 7E vkoK i 8 15 H
FROFIEE A 1 g i AM Fl— & & 1Y DMC. FREX

SO, (K. S, 05 Fl NaHSO, BEE/RILA 1 D ET
10~15 mL B Z& WK SR Ja R Hom A 21 5 AR
FY PRI 5 B R AN A AR U N ASC
VEE T SO AR 6 DR L BN T BE AR ok L
RO R SR 4 TR BUCH B A5 ZIORG B AR A 7
Yo K% WA BEAS BT 80 C TR 24 hJE K
W 60~100 H A7 ffr o B ™ il 78 K B
/K I BE W4 W 5E 23 O ELAS IR HOB AR, BE 58 73
KA FHAEH.
HoAe 7 RO 7 s r

CHy
| N -
CHy=CHCOOH + H,C=CH—C—NH, + CH,=(—CH,—OCH,CH,—N(CH;};Cl

.
HZ$—0CH2CHZN(CH3)3CI

H
WWCHZ*C*CHZ*CI—FCHI*‘C*CHFCHWW
COOH ?:0 =0

NH

NMBA NH, )
_— CH,
K,8,04/NaHS 0, Il\JH

CH, é:O
H | |
WCHzf‘C7CH27‘CH*CHr‘C*CHz*CHW
COOH (=0  H,C-OCH,CHRNCH:)Cl
N
1.3 RKAE F BB A& 2R K AE F 6 T
W2 7K A 5 Ko W A PR FK AR 38 B 7, AT 275 30
BRL7 T 5 i 2047
1.4 FHpehecsh i iz
VAT B B 7= ) 22 =R BEVE R, TR AR Bl Al
%l PCAA-AM-DMO) # R FH KBr & 3%, 78
Per kin Elmer 2 & 4 7= ) Spectrum 100 % £T 4}

JETE o A I RE 7 R 0 P
2 HRE5ITiE

2.1 DMC A ZxBiEiEEGFH R

B RAEHEKEAZRET . & DMC
TS B AN TR] L 180 W0 W K A% 5 B Wi A= 2R 7K
£ 3R (GRS ) AR LR A, i Il 1m0, B
% DMC FH A 38 K WK B W A P 3R KA S 1 2
BLSE B A DN B A, 24 DMC AR 3 g B
WK A 2RIk B K L5 g B W AR B ER KA Sk i K
{H. X J&H Rk #E DMC B AL 7E 4> 78 L5l A
T BB I S K I A e W/ TR R TE R T
TP R LN, [R)B RL O 43F 4% b 2 S oK S A
AH B W [) P D Jn i o 32 T T < 2 44 5 0

BRI, o0 42 = it 3, % DMC B =8 5 g
B U B R B AR S 3 A G A R 1
W KRR S A B R B i 2 2 1 R A 1 2



. 90 - RSB RREZR

S v L T WO R B A X A 25 B 3
B DMC By = 5 g.

200

195 —=—K 11000
—v—K

980

4
v. 4960 3
1940 2
1 I 1 I
r 2 3

#/(g/ )

=g

% K 1

4920

1 n 1 n 1 I 1 n 1 n
4 5 6 7 8
m(DMC) /g

M 1 DMC A £ x5 Bk ae o %

1
0

2.2 AA ¥ AR ORAE E W YR

Bl 2 JEBE AA ORTEE A TR, A 5™ i
IKAG R AR ARG B B 2 AT 0, A RN B Gk #
70 %6 B T 2 A A B d A T TR0 R AR R K R
Il 8 W KA 2% 2 B 2y E O S IR 45 A B P AR
125 R PR AE A HRORITRE SRR T 70 94 D) HL e ofR &5
F N B Na™ 9 v B 55 /0N, ol i 7= 26 1938 35 R Al
BN S Bl A ORI BE B m, e Na® B 7 0R I 4
PP R S R i o < I (SR (1 1 S S =
70% . PR A Na® W BER K. B F 5Kk 4 F
[i4] 79 1 FH 22 T it 41 75 08 =2 T A HE 51 5 ELAT 5 )
M H R4 114 U 1 T R R S B P ) AH L HE
JF BRI T B8R A 2 8 R A W LA g
oy BRI OKERE 1. R A W oK £ T

10
(£
200 980
n
190+ —a—dk 7960
180} —~v—7K 4940
?D —
J920 ==
»170 v =
~ .
w160} v 00 3
= 2
= {880 &
% 1501 -x <
i 1860 B
= 140} .\
|
1840
130} .
1820
120 n 1 1 1 1 " 1 n
60 65 70 75 80 85 90

FARIE %
B2 AA P FeE Rk A 6 Y
2.3 ZIA NMBA A % 4 o ife 4 5 6 % o
K 3 2 7E A 22 BE 5 NMBA i, H= 4
WA e A AL LA, R BT 3 AT, 7E NMBA F &t
h0.02 % Cb L BAAR T Y 43 B0 B K R Wi A 3R
KA F N Ry B R B A B2 ISR B KN e

TR R P 2% 3 ] B DR /0N DT X AR i 1 W 9 A5 2
RAH S, 24 NMBA X T 0. 02% B, B T
SR FE A S A B I R W K AR I 5 0 A IR
F5 A s Mg BRI R 0. 02 %L R T HE s
HX 3 1) 4 () DO ofR: 5 4 DAY Ob TR 9 3R 3k 3 o K
{524 S B ) F & 75 T 0. 02% B, Fifi 2 W 1 32 1 255
JEE R 38 L B i X 6% 4 i) 328 9T 0K /0 TR A5 36 A, i

/.
200
1960
—a— K
180}
. —v—ifk 1940
[=!o]
~.
&2 1601 1920 &
= E
7 2
o 1900 3
» 1400 *
15 1880 %
= =S
120+ v
1860
100} \, 1810
1 L 1 L " 1

n 1 n 1 n n
0.01 0.02 003 004 005 006 0.07
w(NMBA) /%

B3 BN A2 ROk AL 0 e

2.4 FLAF A AR RAEF 0 R

K4 AR5 EF K.S, O (NaHSO, 5
K,S, Og BIEEJR LR 1+ 1) JT I, 7P W Wk
KA LR, B 4 nT 50, 5] &5 K,S, 05 A
it Z2 5 DB A BUR B B IR 3 AR AR X2
PR Ry 5 500 P o ik R, SRy I 4 25 4 B 2 1k A
(A B0 AN 3 22, 28 106 A TR] A 43 F o k0 S TR VR A
IR =z, 25 | AR T A g b i S SRy o 2% 25
Fay I B 28 0 a5 R B A X D, SR W AR IR A T Y
Gy F i K SR AR, AT TR B — 2 ) 4%
SERASTERE T DAL S AR 2 5] R R
0. 7300 G B BT 43 K0 I W7 K A 3 B
K5 251 &5 R 0. 83 % i W Ak 3 Eh K A% 2 3k
F oK.
2.5 BOLERA T F ARG F G Y

5 & A T RN A5 NG LT L Bl T
BRSSP0 A2 A, F A ™ W WO AT R 1Y A2 AR
B, S AL AE 350 WK 7K K W A B R K A%
AR IR ) Fe R AH. R S g A0 K b 5 i o A B
)@ e Y R S U I R I | S A v ol
AT AR e W T B 25 0] X 2% 235 ) R TR A3% SR 35 A 5 2
R0k v SO AR RO B A P, B R T AR
T AIG 1 IO bR 45 4 N REAR G b IR 1
2.6 BRI %5 5 AT 1) 2B A R0 e

P&l 6 S A ] el 4 Bt bsf ) T L 7= 0 R A R



%2 KK R 25 L Tk R B TR Tt ER M PCAA/AM/DMO) 185 W K P 1S 1 1 4% *+ 91 -
210_ e 209 g/g. ﬂja%‘%nmnr“it‘%,fir“i@“ P, 5 1k
so0l B BB VA SR ARG 5 A TR A L 3 R R

- 41040 . N S

® = 17850 58 B B IV T 3 12, T AT AR U b A2 B i 25 i)

2 1% Mg AR N,

g 1801 ¢ 41000 i 1020

f} {980 = 2or —n— K

= 1704 . Toso E 200} k100
160-— \ 1940 g'z 190 {980 o

L I L | I t; 1801 E
0.5 0.6 0.7 0.? 0.9 1.0 1.1 ;;*i 4960 ;
w(F K7/ % 2 170+ J ﬂzj
ZREEAT E Dok 35 T XA = 160 179 &
.
200 1501 4920
190 A R 960 140 M
_'_7J< | Il 1 | | 900

— 180F 55 60 65 70 75 80 85

< = BRI/ °C

T oS B 7R B AR L A 60 Y R

# 160 \ il

21 S~ b 2.8 & AMHIE IR #% B

< 150 T {920 ¥ -k
Lol el 8 SRR L % #F T Tl # PCAA/AM/
ol DMC) = 76 3 B w2 W K A s 110 21 20 6 3% 1. A R

T e im0 8 mJ u%th +3 445 em EMEME T N — H 9 i 45
CUEEY sl .2 933 em M Ab Sy =R AR GRS T C
B 5 fhok h R xRk AR 6 R e —H B4R s&; 75 1 406 cm !0 1 569 cm ™' [ft

HO A A KR, B 6 T B S B R — g I COONa RO RFAE LI 45 1 656 em Ak

7 6 8 A 2 0 6 O ) R M . g PR CONHL AR M e o7 4 206 7 )

S L R PR SR RE AR HE LB % B A 25 ] 2 ZREEDE . TR S 15 B B 4l 1Y) P(AA-AM-

K FEORE TR & R AR R R B 0 PR
SEAE AN BRAR 4 P B, 150 15 W VAR 232 T . TR ik
AT 25 s I REIR B9 K A5 F 1060 g/ g, M AE R
EhAKAEFR IR 200 g/g.

ok a_ihok 1060
—v—7K 41040
— 190F 11020
20 —
59 11000 §
; 1801 1980 =
# V. S
2 \ 1960
& 1707 — Joao =
= =
4920
160
4900
150 L L 1 1 880
20 30 40 50 60 70
i e A/ s
B 6 fHok F A T ) xR M AR 49 B ok

2.7 BN ESRIRAE RN YR

B 7 A TE) BRI B B, G 7™ W O T 5 R ) AR
AL ERAEE. f B 7 AT, B A SR IR EE B O A
R RS N W AR B A, M N TR BE N 70
CHY, W AKAEZEF] 1010 g/ g, WA FER K A% 254

DMO) BE i, NAFAE C=C XU W i, H B A &
Z B SOk, W SCHER 3 M [13]H R W 78 1 656
em Rk BRI S — CONH, f9 45 1iF 152 g 0 ) 3 B
—CONH, I & 2 & 0% il — COONas fE1 724
em "AE I C=O BYFEAE U #E 1 452 em ™!
A F—CH, — N (CH3) 4 W 3 iY 25 il 4% 30 i
WA 5954 em ™ Ab oy 7 e 1 W AT . 3K 2 3R B T ol
B Ry = R AR B IR Y L 5 bR A A5 e S
A —F.

100

O
w1
T

O
[=)
T

Transmittance / %
[} x*
[} o1
!

~]
(o))
T

= « B o s 2 <

5 = 3 8 LR B2 e o=

i ¢ Z P i¢ 3 R B
H M $: ¢ 23

3500 3000 2500 2000 1500 1000 500
Wave number/cm™

B8 P(AA/AM/DMOC) #) 49k B



- 92 - eHEAKREER %33 %
synthesis and properties of AM/AMPS copolymer as su-
3 g perabsorbent[ ] ]. Macromolecular Materials and Engineer-

ARSI 55 >R FH R 4 S R L Gl X AA FIT AM
TRA A I A 2+ 5K DMC Y 5 2k 48 &
it 1, %8 T DMC BN 6 L 51 A& ) & 22 35
FH S BT R R] | 2 B 3 R A5 AR Ak i
KA I R 7K R T A= B R KA A R

WML E T ERS TR m
(AA) * m(AM) : m(DMC)=10:1: 5,AA T fl
JE R 70% ST N 350 W, B[R] R 25 s,
SIRFH 0. 83% , 3B H i 0. 02%, ik
JER 70 °CL BB B s K T AR R A K A 2R
F1010 g/g. WA BER K A5 AT K 209 g/g.

2% Uk

(17 A=, v WK A5 ims W i M A g [V bt B2 Tll i R
#£,2005:291-15.

[2] Zhang Ji, Yuan Kun, Wang Yunpu, et al. Preparation and
properties of polyacrylate/bentonite superabsorbent hy-
brid via intercalated polymerization[ J]. Materials Letters,
2007,61(2):316-320.

[3] RakaL, B R, IR, 45 B4R 5% — oo 3t 3 & WK
e B B v B L) ], 5 40 4k T2, 2010, 27 (12): 1 171~
1 175.

[4] Liu Yang.Xie Jianjun,Zhu Meifang, et al. A study of the

ing,2004,289(12) ;1 074-1 078.
(50 XIAbk, TR BRAEZE, 5. w08 + & & it 0 20 0 W oK 1
WERE A )], R 44k T.,2012,29(9) :836-839,849.

L6 fal fibk , 18 B ik 2 A 72 B & SR b i wF 58 it e ().

B TR AR S TR, 2001,17(1) : 20-24,

C7] koK) B 0wkl 22, ffipl ok A B I 4 52 6 TR0 12 et
W K P B Y B 5 ) ). RS 44k T2, 2010, 27(3) : 296-299.

(8] 1RfEpT , T Hamg . 35 /NI, S5 DU o0 3t 2 13 W K M A g Y Bk
PR A B RE R FE L] . Wk Tk . 2010, 40 (9) : 26-
29.

(o] WER, T 1,4 .55, Ik 5 4T 2 4k 2 3% 3 WK
BR Y& B T2 B RELT]. | oy T A R R E 5 TR, 2005,
21(4):133-136.

[10] MR e R F AR, EAL 5. SO ik A B M e WK 4
NeLJ]. A T,1997,26(3) :152-155.

(11T SRoKA L BR e, i s 22, Bl vk 4 0 IV o™ o 52 45 TR O R -
AT T M 7 0 K AR B A B g [0, R R, 2010, 24

(3):41-44.

(127 SkoKA, i 224, 20 0. 50 3R A6 00 40 39 & K PAA
AM A HL5E B+ e WK PR R RE A ST [T ). b 2B R
2012,26(9) :32-36.

[13] & BRES RO, 5. SOk e W $ A 0 45 R
2 WK PEA i A AT SR LT ). DI RE i 43 T #2004, 17
(3):473-478.

(147 &7 ¥ AT 000 . SR BRI . S0k 4 S U b 426 B TR 0 2 A Al
o WK B R [T ). B I8 2 41 2009, 25(5) : 92-96.

ALEANEA AN LA LAt Eat Lt Ll Lal al bal fal al Lal Lol Lol Yol Lal Lal £al Lal al Lol Lol Yal Yal Lal £at al Ll Lol £al Yal £al YAl al Lol Lal Lal Yol K al Yal fal Lal al fal al ¥al s

(k4% 87 W)

574 mPa « s,

(2) G P 7 JE M BT 43 B0k 2500, Bk BT
G3H0CR 33, 3 V0 Iy A LY R TE R HE AL SSS-AA 3
W o BIOR 1 RE d A

&%k

[17 BHR AR, 82 %2, b 2 2, 45, K OBEIR 43 B0 1 % J 3 1)
L] s T 5 254 R, 2010(2) : 43-46.

(2] SKAERR, W23, £ TR KK A HGR i &R shim ], 3
AL T ,2004,24(3) :16-19.

(3] ZERUES A 15 4x. /KBS TS I 300 B3 1k A o % i R S 45 4 55
PERERY TR IE (] ], IR 2442, 2000, 25(4) :439-443.

(4] B B, oRedE, 28 5 % 20, 7 00 38 0 R /K 88 3 4% 1)
il A S ma [ ], 8 Bl 2 B R, 2010, 38 (8) : 122-
128.

(5] 5 AR L B2 35 T T . Ao 32 e 5 K it 32 /K 0 s
FILT). i aeRh = 54K ,2003,22(6) :120-124.

(6] FBIAS  E 2 T R, KM HGH B ss dt R LT, 1k
Tk ,2004,23(8) :846-851.

(7] skoede 80 . %% JFE. MR RR R /K R IS nn i & mL ok
SEHEIRL)]. B ¥ 546 T,2010,27(4) :35-38.

(8] 2% Hu,7v AL 255 1. TIRIR R HEA 3L 3 Wy 43 WO 1) B
FEE L], T MAL T, 2005, 33(1) :6-18.

LOJ ZFHENE, kP4, AL, 55 BRI F K I 43 HOR) 193k
BT[] BEBA A HR 2008, 36(12) :90-93.

[10] JEHIAS , B2 7, 1 PR, AR B oy BRI ik o stk e [ ], 4
B AL . 2004,27(3) : 12-16.

[11] M PA,ZR3ede, oh R oKOBE 3% R0 M 2 O 1k i B 5
AbR bl 2 L), W R 2002, 8(4) - 20-23.

[12] Ripeke k454 Mg, JRIRIR F 5 KB 5 35 3R iy &
IR B AEREDFFE [T, B ML AR 2007 (4) :37-40.

[13] Zhang J,Zhang L. M,Li Z M, et al. Interactions between
of the hydrophobically-modified water-soluble amphoter-
ic cellulosic graft copolymer and clay[ J]. Acta Phys. -
Chim. Sin,2002,18(4) :315-320.

(147 ABSEAL R AT 4, EWRFY 55, AN R K ES 3 10 5 1 22 1)
PR AR TR B 543 HIOR) o O iy A ol Jo B
X CWS 5 (¥ 52w [J 1. BEARHE 2 2 4k, 2006, 34 (2)
160-165.

(1570 2R, skotfie , e ZE 0, 55 I B8 iR ik A I 3 4 W) 1 o]
#H MMERERT ST L], B PO BB K2 22 4 CH AR A 1O
2014,32(1) :95-100.

(161 8 7. skolake il Sci, 55 Y M e i 3k MK B 4
IR e v e R B ST LT ], B % 4K . 2012,85(2) :51-55.



ReaBBEIE SR Vol. 33 No. 2

Journal of Shaanxi University of Science & Technology Apr. 2015

33 2
2015 4F 4 H

*

X EHS:1000-5811(2015)02-0093-05

A 2% /EDTA 2 ifn R 4 FE AR U 7§18 &5 F

T2 s S S

(1. BEPERL R HEHRA TR FSHERE ST, P w4 710021; 2. B FHERAR
FRAF], BEPY R 712099)

H E.SRNETEEHFRRN AR TF R MG LT T AR, B0 &0 6 251G
AR EDTA/ M 4L LR 56 25 /EDTA/MSAR 88 w4, BE R T 4R & T 2 21546 28 91 i 41
ey AT, R A £ 0.2 mol/L NaAc-HAc 2 w4 %5k (pH 4 4. 0) ¥ , 1545 ¥ 42 2T 4R
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Graphene/EDTA modified paste electrode used
in the determination of copperion

GU Ling', LIU Yan-ping', ZHANG Miao®

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science &. Technology, Xi'an 710021, China; 2. Shaanxi Huaxing Electronic Group
Co. , Ltd. , Xianyang 712099, China)

Abstract: We synthesized graphene, which was characterized by SEM and IR, was used to
EDTA/CPE electrode surface to prepare graphene/EDTA modified paste electrode (GR/ED-
TA/CPE). The electrochemical behavior of copperion at the modified electrode was studied.
The result showed that the resulting modified electrode had high eletrocatalytic activity to
the copperion in 0. 2 mol/L. NaAc-HAc buffer solution of pH 4. 0. linear relationship between
values of peak current of anodic stripping and concentration of copperion was obtained in the
range from 4.0X107*~2, 0X 107" mol/L , with detection limit of 1. 8 X10™" mol/L. The
prepared electrode showed satisfactory results in copperion determination.

Key words: graphene; modified electrode; anodic stripping voltammetry; copperion
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0 BT 0 41l 3 32 o i 8 R AT I A L 3 SR e v A
e P A UM E i R R B T S R RCP R AT
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By, b AL W R A AR 0 P ik b A iR Bl R AR
TS B 2 (b) 5 (a) M B, #E 1 728,73 em '

1 112,75 cm Ak Ao A i 0 BT dd 9 5 2 0 %L 1
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ZINERF 088 R JAE AR /0N o T 451 R e R B U T A 2 2 4
100 mV/s B, 0 LB R L W TR B AT L T LA SE B
PN 100 mV/s.

2.3.4 &AL E AR E

E—1.20~0 VLBE N T AR EER
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Properties of konjac glucomannan graft
copolymer/polycaprolactone blend films

XIN Hua, REN Qing-hai, ZHAI Da-wei

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

Abstract; The konjac glucomannan graft copolymer (KGM-g-MA/MMA ) is synthesized with
konjac glucomannan (KGM) and methyl acrylate (MA) and methy methacrylate (MAA) by
radical polymerization. The blend films are obtained by melt blend method with KGM-g-
MA/MMA and polycaprolactone (PCL). The mechanical property, crystallization property,
thermal property and compatibility of blend films are studied. The results show that the PCL
mechanical property is strengthened by adding the KGM-g-MA/MMA. XRD tests indicate
that the crystallization property of the blend film is near to that of PCL. DSC analysis shows
that the crystal temperature of blend film is raised. TG analysis shows that the thermal de-
composition of blend films has two stages, and the thermal stability is between in that of
KGM-g-MA/MMA and pure PCL. SEM analysis of the films fracture surface indicates that
the compatibility of the two polymer components of the blend films is good.

Key words: konjac glucomannan graft copolymer; blend films; crystallization; thermal prop-

erties
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T 43 R AR L2 O B R L0 T A A A
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A AIF 5 0] L 3 7

AR FE LB 2 A H R A (KGMD Ry JFRE, DL
J R FH iR (MLAD) i H G DY 9 TR B (MIMLA) Oy B
A 5 1 H o TR A A T A A Y R A RO
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P B8 7T R A 1) TR A . AR SCER SR T IR TR R Y
J12EVERE V45 P RE IR BE R A 25 1 A
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1 ZWHEH
1.1 E&K5A

JE2E 8 H R CTME %, AL AR A R 5
RO B CTl 9, I E Ak 520k A7 R 2
FD s JCK S AR TR A AN L R TP R T
) NS NS R I o B o TR (P N e S
b R Ak 2 30 A BR 2 .
1.2 ZByx

(1) JE 4 H R L R Wy 1 1 45

1 KGM B £ 1k 345 1 2, Tk J26 08 4 T SR b
AR BMT o KGM B AKS CBERAw T,
i NP 5 min, ARG INA SR AL, AR S P 2
h 5 SRR rhoAn , ok U, 5 JCK S BEDLTE - 8 U T
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RV A B8 CH S H 728 51D WS S 0% W7 18 7% 450
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2.1 4LihH AT

K18 KGM(a ) 5t £ 3 KGM (b Hf
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RN ETEEAFETE.T 729 cn " AbFRFE (C=0O) fif1
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Synthesis of nanosized Fe; O, magnetic material

and its application for the catalytic degradation

LIU Shu-ling, XU Qing-qing

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

Abstract ; Nanosized Fe; O, have been successfully synthesized through a simple hydrothermal
method. The results showed that the as-prepared Fe; O, nanoparticles were cubic structure
and had the mean diameter of 30 nm. The photocatalytic activity experiments toward some
organic dyes(such as Methylene Blue,Safranine T) indicated that the as-prepared Fe; O, nan-
oparticles exhibited superior photocatalytic degradation activity and also had good stability
after three cycles. Moreover, the as-prepared Fe; O, nanoparticles showed high magnetization
saturation value at room temperature, which made it possible to realize convenient separation
in water treatment process and thus reduced secondary pollution.

Key words: Fe; O, ; solvothermal; photocatalysis properties; magnetic properties
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Denitration process operation and revamping of membrane

CHEN Xiao-feng', LIU Hong?, KONG Fan-lu?

(1. Chemical Technology Branch, Xinjiang Institute of Light Industry Technology, Urumqi 830021, China; 2.
Xinjiang Zhongtai Chemical Co. ,» Ltd. , Urumgqi 830021, China)

Abstract; In the chlor-alkali industry.the sulfate is the common anionic impurities in salt. Be-
cause of its existence,the electrolytic tank anodecurrent efficiencyny, the service life of anode
and many production operations are affected. Through the reform of brine tank and lean NOx
brine tank and the transformation of the mode of nanofiltration membrane filtration, the orig-
inal equipments are fully utilized, the problems about heat transfer and pressure have been
solved, the processing capacity has expanded from 100 kg/h to 200 kg/h,the chlor-alkali en-
terprises cost is reduced,the transformation significance is great.

Key words: refrigeration denitration; crystal; nanofiltration membrane; increase production
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Non-darcy flow model of low-permeability reservoirs

considering permeability changes

LI Wei-dong', WU Ya-fang', MA Zhe', SU Yu-liang®

(1. Dingbian oil production plant of Yanchang Oil Field Corporation Limited, Dingbian 718600, China; 2.
School of Petroleum Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract; The flow of low-permeability fluid is non-darcy flow,often be described by start-up
pressure gradient, but the actual percolation curve is not straight line. This paper considering
changed permeability and start-up pressure gradient, the non-darcy flow model was estab-
lished,retain the two items,solve the model by Newton-Raphson method. The result is that
the log-log pressure and derivative curves will upward in the later period,the lasting time of
changing permeability was shorter and start-up pressure gradient was larger, the log-log
pressure and derivative curves were more upward;In the closed boundary and constant pres-
sure boundary, when outer boundary radius was bigger, the log-log curves were more up-
ward;the upward of this model’s curves is smaller than others.

Key words: low-permeability reservoirs; permeability changes; non-darcy flow; start-up

pressure gradient
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Factors of affecting Eurotium cristatum spores

LV Jia-li, ZHENG Xin-xin, LI Wen-juan, ZHANG Biao-yan

(School of Food and Biological Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract:In order to obtain the spores production rule and optimal growth condition during
growth process of Eurotium cristatum ,taking colony morphology,sexual spores and asexual
spores of Eurotium cristatum as indicators in this study,nutrients (carbon,nitrogen,inorgan-
ic salts) and culture conditions (temperature, pH)have an effect on the Eurotium cristatum
which produced spores. The results showed that the Eurotium cristatum produced spores
with optimum conditions:5% of sucrose,0.7% of ammonium nitrate,3% of KCl,the culture
temperature was 28 ‘C and the pH value was 7. It was important that nutrients and external
culture conditions impacted on Eurotium cristatum produced spores and maked the Eurotium
cristatum to grow in the direction of sexual or asexual.

Key words: Eurotium cristatum ; asexual spore; sexual spore

AR T AL A < v G RO B S Tl % HICE TR A 14 DA
FC M FRE G AL B R BUR % 2% R A R RUBR
T W W (Ewrotium cristatum) JERTER W FZE R, RN RG4S 5T 19 & 2 4

Ell
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CRAET IR PR E R AR 2 R AT K AP BREC R 5 CE T 1 A O SR A JE M A B (43
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75 B H#:2014-12-05
EETR . PEEEF T LHAIHT R (2010JK446) 5 & B B 3215 B (2013K06-09)
TEZ B BB (1964 —) &, Bepd =R #8 i & i SAE &
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3R S I /o8 (R 1 Dt SR E N TP P Y
PRI T I T 5T 3 2R A DNA 38 [ £OR BT 52
O HCHE T A MR R MR veA ZEI
Bttt ai i B K P b B 05T e T E R W S
5 T TR AL 1 7 A A 38 A o A R TR R A AR
DA BU TG i 25 () 28 2 b 1 A 1 B B TP B BE S
SR T 22 VAR IR ST AR A it DA A AR A 2 S T R
7 RIS YA S e ok 8 R TR AT Sy 3k — 28 BF 52 R I
ZIEI KRR RN SR F IR =R L E
ek 2 A T AR 9 7 A AN 32 A A 1Y 3 A £ R RY
e ININER &= 27/ DA TS 7S A E P TR
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1 #MBREFE

1.1 ®H#

TR (Eurotium cristatum) : B BEVH BE
BOR 2 aw Bl 2 5 TR 2 e S A W 2 2 4 41t (B
VR R 2= 1A W A 58 2 B VG 45 1 255 i BR 5%
28 v i 77 AR Bl 2 v 4y B Al A AR 2D
1.2 ##

1.2.1 Ky

CZG K 3% %&. JE ¥ 4.0 g, NaCl 5.0 g,
K,HPO, 0.1 g.NH,NO; 0. 3 g, MgSO, + 7H,0
0.05 g, Bifig 2.0 g,7K 100 mL ,F 121 °C.1X10°
Pa KB 5 91 K 30 min.

1.2.2 & 5ik#&

B203LEDR £ ¥ & f 5 (5 PC L Rf 06 2 (A%
ARRAFE]D 1011 H #HE IR 5 728 A (b o B ik
AL ERAT PR 7)) SW-RUIB ¥ TAE & (i i 42 A 22
v FED , UV-2600 0] W58 4043 % % BE 1 O Jé Al
IS A RAFD.

1.3 %%k
1301 Bl X o 5 HiCHE TR 1 52 T

DLREME A5 450 20 910 0 CZG 15 37 P i i R
WP 1%.3% 5% 7% .10% ~ 90 % » B4~
VRS A = AT S G

AT 2 40 T R B (IR IR 5 53 il CZG BE 37 Jk
A AR VR BE A3 R 0.1%6.0.3%.0.5% 1% ~
11 %%, B AV BE B B A8 — R AT S5 56
1.3.3  JCHLERXT 56 28 HU2E B 1) 52 M)

LA A A S AR S 4300 Ry CZG Bi g B i
BLER W E 43 91 Jg 1% ~ 15 %, AN e B 6 B A =
OFAT L5
1.3.4  R53% 1R BE X 5ef 28 i3 B 114 5% i)

PL CZG Sy B B 77 Jk 12 P el 58 02 141 5 4y
BITE 15 °C~40 “CIRE TR 3%, 446 B 16 i —
W4T S5
1.3.5 g3k pH A5 5 HOgE w0 5 R

Fe il A A pH 8 CZG 15 35 5, i 76 58 i 4
3 AAE pH  3~10 &4 F 4K H 1 mol/L HCI
A1 mol/L NaOH ¥ ¥ 75 % 3% 3 pH. &4~ pH
R SR G e
1.3.6 IEX¥IT

I AT B PR R S 0 R L U L T ALER L R
A IR I pH L S FR R IR L AU LR R SR
T B AT AR A 0 3 45 P R B AR KO 13T L
(3DIERRRFEHLSHE.

x1 EXAKBEZRAER
WALEIE  RRERRE RRMKE R

KA

A/ B/% C/% D/C
1 1 3 0.3 26
2 3 5 0.5 28
3 5 7 0.7 30

1.4 ME 7k
o4 1 Jeb 28 WO T T T LA 1 I

R AR TE 28 CHERIEFMA hHEFHH 5 d
Af o FH 7 28 SO A 85 5 0L b o e 5 130 20 TR 7R % L
AT & AR AL I =K E A
1.4.2 5 28 O v 0 - Eh T s

ek 5% T DA P ) - 40 RN TS 1Y 4 AR 4
FAE W AUBE N ME LA DXy, SR il R ob R A
B AR M E DL R IE DR O SR A =2 g e i
FE R 10 55 FAE R 3 ML 43 5ot
B R 1Y 7 RACR oA T TR ECH
R =R E A

2 #FRE5ITiE

EHRNERZT LR
i Y5 X e 5 R T 114 B2

2.1 ¥mAaxr
2.1.1
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TREME | L6 BE BV B S 5 00 1 30 Y0 It L T B AR AT or
PR LT 19 S B LA AT 10 9 3 G, H el T e B o
TE 30 VAL EL 2 AT TR H T 72 A, T LA TE W vk B % 2 1 ¢ 8 10 1w
K 5%. W g/ %
40 B3 RENAERRERRALAZOTA
35 50
e R T R R
30 —O— il B 4 T
g it e B 4
E 25 — T B e T 2
Rl 20 YA TR
g < 50l —O B T
15— ﬁ
10 + Z 50
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B2 BRFARKEARLTRY YA
2.1.2  FURNT 5 5 HCHE T ) 5 e

P&l 3 2% B i ‘i R T B Wk BE AE 5 00 DL B
TERBEWEARRA K N A TR R 35 F2 5E EaT
PUIEH A K. TR T BLAR 8 3 SR 2 S 1 K5 /)y
TEHR BE Ry 3 VoAb ik B o KAH L 7E 0. 5 Y0 b A /N3,
M & 4 Hof P 76 A Bt 2 S 3 R 5 /)N, 78 AR
WRE R 1. 006 I A R Bk A I 18 7 > Bt s HLAE
0. 5% B v HLAR M i Bl &K, HAR B
ToVEAL -, BT LA R B vk B2 S 7E 0. 5 %.
2.1.3  TCAILER X jef 58 2 AT 14 5 el
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HS ABFTHAXKERAALEALLN T A
2. 104 BRI BE X ek 58 2 TR 19 5 1)

Pl 7 32 W] 5k 2 48 1T AT 5 A B B S R
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2.1.5 HEgRdE pH X} e 58 H A T 1Y R

Pl 9 3R W] 5ef 5 9 T T VR AR B O AR R pH
R 5L A1 R v/ ) e B 56 58 TR TR RT LA AE
BRAME AT AR, 8 3 5 pH IR B 10 I 56 58
PR AR B 10 RA MR 7R pH 3R E B
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2.2 RERERHEKE
T2 EXREBZHRERDH
K A B ¢ p [fF RfE
flr wBF HE
1 1 1 1 1 17.4 0.0 21.2
2 1 2 2 2 255 0.0 24.8
3 1 3 3 3 17.6 0.0 23.9
4 2 1 2 3 16.2 5.2 20.7
5 2 2 3 1 19.8 0.0 22.5
6 2 3 1 2 18.9 1.0 23.6
7 3 1 3 2 19.3 1.8 24.5
8 3 2 1 3169 0.3 20.8
9 3 3 2 1 20.3 0.0 22.4
4 K, 20.2 17.6 17.7 19.2
e K, 18.3 20.7 20.7 21.2
@ K, 18.8 18.9 18.9 16.8
R 1.9 3.1 3.0 4.4
- K, 23.3 21.8 21.9 22.0
% K, 223 23.9 22.6 24.3
% K, 22.6 23.3 23.6 21.8
- R Lo 2.1 1.7 2.5
% K. 0.0 2.3 0.4 0.0
P K, 2.1 0.1 1.7 0.9
@ K, 0.7 0.3 0.6 1.8
R 1.4 2.0 1.3 0.9

MR 2 R BRI AT R 3R B R RS,
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¥ RE XAD-16 X iR1EHE X B BIFEW M £G4

ZEF, MAFiE

(BePERL K2 B 54 TRSBE, BV 4% 710021

W ERUEFIBA—MORBASERER AN HERNBLEH, BATRETE L B Y
EHAFTETRERAREYBAHLIL PER LR PR AWREEE BRRER T R
HuoB T B R SUAE AR B AR OB A A SR o % E F B e X ILA IR XAD-16 A #F LAt %,
ME R EREBEW S BT ERFRE. T3 ABRCEAARREEL B TARRI SR
71 H,80 Y AL IR R 09 MR OR M bﬁﬂik,fﬁ%'ﬂl’ﬁﬂﬁ‘lﬁl% 120 min, BB B pH 4 6.0, % & R
M a9 25 3% 4 200 r/min. % &4 69 £ T8 5T 52 BRI TIUAAEFTH THRGEELZGR
BAR B — 2 6 48 L.

KEIE R E X By R MRM,; &0k &% %

FESES:Q815 XEkERERD: A

Optimization of desorption conditions for epothilone
B desorbed from macroporous resin XAD-16

GONG Guo-li, ZHAO Ting feng

(School of Food and Biological Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract: Epothilone B is a novel anti-tumor drugs produced by myxobacteria sorangium cel-
lulosum. Now ,epothilone B is produced through in situ separation of fermentation that epot-
hilone B is adsorbed on macroporous resin continuously from fermentation liquor in the fer-
mentation process. In this paper, macroporous resin XAD-16 with effective components of
epothilone B were the main study object, and the best desorption conditions were deter-
mined. The results were as follows:the epothilone B had been basically complete desorbed to
the solvent when desorption times was 3,80% aqueous methanol solution had the best ad-
sorption ability,the best adsorption time was 120 min, the best adsorption pH was 6. 0, the
adsorption speed was 200 r/min. The conclusion had certain guiding significance both for la-
boratory and for industrialized extraction of epothilone.

Key words: epothilone B; macroporous resin; desorption; high performance liquid chroma-

tography
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1955 2 B(Epothiones B) J&— 2546 40 1 &1 4k
HERER 7 HE R R IR R IR R 28 o> BAT B i
JAE D X £ 2y Tt 24 P 40 M (6D 4 TR 58 A2 IS Y
AR FLAT B S A e AL R R R B
() % e A 7= 2 LR R A 4 5 &l 120 st 2
TER B R - A IR TR R B % 22 A B b e
B IR LAY B - 2 A B3 JH T T A A= K g 0 11
RO R WSS T L WO B I X W A R
T8 2 DRI AT i W, P A R — 2Dy B 4l
AR =IO

AL B AR i 2 — 2 L SR A W )L
i 1 FH K AR 7= 11 43 B Al AR o YR A R Y
Fif W R 2 O3 B Al AR IR T R 15— 20 R B Y
— 2 SR AL AR B 0% i W B B 58 41 3 A 2
W, G B A0 AL W2 B AR A 1% £ TR B 5% 4, XA R
PTRE vh o ey sliA SR 1l o R B B2 L

AR R TG IR IR R B A4 R S gl
BE S FERT ST T AR M9 SRl L, i — 25 %8 AL W Fff
B s XAD-16 (14 W B 25 A A7 A4k, TS AL AT
DI R R M5 R B W2l S A 7 &%, i Bk K
KA 5 7 AR P2 ] 58 T AR, A e Tl b
AT BEE T R R AL BT BE W 2 AN AT
i) A IO FH 5t

1 MBR5FE

L1 ##

(1)K ALW BB i XAD-16 - Ay 55 # 1 (4 B Al
) B 8 E Sigma /A ;

(2) &1 4k HE % B SoF5-76 (Sorangium cellulo-
sum SoF5-76) : A% 5 5 2= i Ve {- A7 T4
1.2 E&RXMAME

(17 : Epothilone B #5 i it F Singma 2
H s VB, B HCL NaOH 552528 17 8 4347 40

A AE IR R« B T2 98 4 A A0 o i A
FRA T FA2014 L5 K« b2 5740 O B 24 A
A PR T s TR AR . I —fE R A AR
) s YXT-2 e 2 H Bl B0 Bl e A B TR AR A
i) s Waters-2487-2420-1525 1 20 M (354X . 35
E Waters A wl. C18 ¥ #H a3 4% (250 mm X 4. 6
mm X 5. 0 um). WA 635 AR S DL 6520 i
IKVEW AR . W N 1. 0 mL/min, i[85 30 min,
AR R 20 pL MK N 249 nm.

1.3 REFH*
1.3.1  HH g 94k 2

e K R L IS XAD-16 FH & 243 B
95 Y0 1 L VR TIR U, B FHEIR DB Y 24 h, BUH
FZE K Ve 3~4 K, ZTCH 1Y) L WERR 5 2
& HARBU N 95 %0 1Y 20 B i T i g 0 47 —
UIEK 24 h )5 28 BK R 20 S Bk /e Ja,
A 3% ~5%HCl %W 2 H 4 h, HZEMG K=
PELHH 3% ~5% 1) NaOH ¥R 4 h, JHZE W
K Pk L .
1.3.2  FESL A

W R AE [T A A0 T 5% % R v % B R AR
KR IEAR 7 19 CNST AR b 1555 5~7 d J5 . 5%
PR Wk M26 R e i 5% 3 d SR B R
W PR A TR SR IR 5 %0 (V/ V) 45 Fh i 3 R 3
& 2% XAD-16 R A WA & e 35 2 B v, 30 “C i
F% 5~7 d Ja it uR R .

] b 3R W A A RS R T R B R
BN — 5 i ) B B KA W & TR BT =R T L
200 r/min 1% H0 AT W, — Boas s, B
1L UE AR B A U TR LR T S TR P T
PRI BB S B 0, 48 0. 45 um JE B AT
UE 5 HEAT IRORE €6 35 I
1.3.3 REHEZR B SEMNINE

B ZE BRI R HPLC & & 0. Al
RSN A%, YWG,C18,10 4m,250 X 4, 6
mm ; Waters-2487 {5 80 AH (354 ; UV 28 A Kl
A REI % K L 249 nm AR, R ¢ K=65+ 35
CERBU) s EAEARFL L 20 pL s B [E], 30 min; Jiak , 1
mL/min.

BIGEZR B &I e R AR A O 15 5
AR b o IR AR I A o gl v e TR R /) ok
BAEIREEZXL BT, TREUT.

Y =0.132X +0.003 5(R* =0. 999 0)
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ARG R B IR AAE (mL) s W, SRR 1)
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&3 AT UL i B Q. FNfE WL A D B A W
WRERY I R 2HEIS 56 T2, Y WP Bk B T
BLAE T 50 Y0 I, AN B K A RO 53 N K ALB R - A
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F fe KAE AR 4k 22 38 W BV B, Q. Al D I R gk
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2.4 B A AER M AR A 69 m

S AFREC 3.0 g W B A A ROR 4 1Y XAD-16
H AL A B T 250 mL BEES = M . ) HAom
A 80 % By H /K I 100 mL, & O 5 B T K I
FEI\ T LL 200 r/min #F 17 f# W B, 4 51 F 30
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Jei o 3 DR RO T LA TR AR R T A 1.
0 mL PFELEHIEL 0. 45 um JE 54t 98 5 HE 4T W
AT . AT SEE 3 UK. AnlEl 4 B B AR AR N
fiff WA S [] 5 SN A AR G 31 i W i Q. R IR D
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———a—X 4100
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uf 80
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S0 A 440
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20 4IO 6I0 8IO I(I)O 1&0 IAILO 1é0 15;0 2(I)0 0
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FE WA D B2 88 I, — ¥ Ih il W i Q. FA T
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b DU A I )R R AR R B L 120
min A Ay $5 35 fifk W BRI TR
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KALWE B RS T 250 mL BEES = fm b, 1 Horb
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H1 &1 6 AT, Bl 2 G G K A B Q. I
W2 D2 358 1 K5 BN B e (RIS 1 7 3
KW . —FF IR W] B R R/ IR R R B A
RE A R0 DY A W, 455 3K 5 200 r/min B figf I B
Q. R D 43 il ik ) fie KAH , T Bifl %5 7 3 1) 14
K Q. D AR AL A R B2 /Iy, DAL, W DU 22 A
W i ) 5385 2% 34 200 1/ min.
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Advances in the synthesis and pharmacological
activities of esculetin and its derivatives

LIANG Cheng-yuan, ZHANG Shi-yun, MAO Gen-nian,
SONG Hui-hui, DING Shun-jun, WANG Lan, CHEN Xue-feng

(School of Food and Biological Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract;: Esculetin is the main active ingredient of Cortex Fraxini ,its chemical name is 6,7-
dihydroxycoumarin. In recent years,scientists have found that esculetin possessed good anti-
tumor,anti-inflammatory and antibacterial activities, which showed a broad pharmaceutical
application prospects. This review covered recent studies on the synthesis, pharmacological
activities and mechanism of esculetin and its derivatives over the past decade,including anti-
clostridium histolyticum collagenase (ChC) ,eradicating termites,as well as significant activi-
ty against Escherichia coli and Candida. With a variety of novel esculetin derivatives being
continuously synthesized,the development and clinical application of Shaanxi Cortex Fraxini
and its main ingredient esculetin will be more prospective.

Key words: esculetin; coumarin; synthesis; derivatives; biological activity
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ZRAE AT R TR AR Z), hE
25 (2010 4F D MLSE 28 KO AR B BHAE B A
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(F. chinensis Roxb.) . R M H M (F. sz aboana
Lingelsh.) B FE A BER (F. stylosa Lingelsh. )%
T M A B m T B RS T TR L L
PO LT T R

5 B R IR W FER RN A E B IR N
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B & K AR A K DA E AN Ak 4
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1 FRZCEHEFMABERE

1.1 #®EMAEA

BB TR AESR AR A8 3% B9 B 8 B A it A Y
FEANff W9 T %8 B2 R I PT RILH L 25 3 os &
B T LLGE i3 RN R 7R ok R P R L. —
S BN NO By 53 W5 DT 15 10457 0 4 38 i 3t
L e R R AR R R AE T AR E R
S AV AT A A 1) 2 B 4 sSICAM-1 1Y 43k
VBCA% T A R 5 PN R A T PG R s 0, 4 i A i 2

i 5N o 368 3ok 8 9 A I T R S LA AR A 2R

Choia & WA T % [ & 2 X S0 50 M 56
RETW P —EALE(NO) F A IR R 2 (PGE2)
R o B BT 4 Js 2R -1 (MMP-1) K P 1Y 5%
M), 2% 3 B 7 25 B2 20 R BE I B IR O 4 6T B
i) MMP-1 K&l i NO . PGE2 7KF, ik 2%
R RN KA.

TR A 28 i 4K AL B K RROR B 5
OO 2Pk O LR it 75 2 1 4504 (MIRD 9 £ 47 4
FH 85 5 7R %2 i 233 3 410 ) R RE IR 2 #E X6 i
I8 O LA R A 4 .
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By Jok 8 A T8 b e N ISt B 1 ™ U
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B S LT T LR T TR A M AT 5 4,
AN TR BE 1 28 2 20 38 AR AR A1 T 1007 8 LR 4 94 K
M, 25 R B 50 pg/mL % 4 K BEE o s
PPARy, fi& #F JIH [ i 4 5% 32 5 1 ABCAL F1 AB-
CG1 235 A 41 141 F- ¥ LS4 9 K 240 i ) D2 o

SRS S AR A 8 3R KRR A ST Y UL A0 i
(rVSMCs) . WLEEA [R) vk B 28 Kt 20 F AR AN [ B i)
Xf rVSMCs 4 58 (5% ) . 25 3 /R 78 — 2 Y N
% i £ F T 5 7 R TR B ) - VSMCs 1)
WamE, H EEHLH Z I H T Ras-Ral-MEK-ERK/
MAPK F1 Ras-PI3K-Akt {55 %5 5 18 .

1.3 RAWKKEA

FI 3T 5 A R o B 1 22 0 5, T i U T
FEAFEER R BCE AT SR T, 1 R 26 41 i
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2 EL A R 0 A ) 2N A Ak T R AR A Rl A
PRAPOEH 5 1 16 ML 8 B & FE R Tt AR W
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1.4 AE5hFEafLEETHIER

HamRRARTERE T . AYWESEY RS FH
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Emodin in hypoxic intestinal stress damage

and the protection of autophagy

ZHENG Ying', HA Xiao-qin** , WANG Yi-jun’, WANG Juan®, GAO Cai-yan®

(1. Provincial-Level Key Laboratory for Molecular Medicine of Major Diseases and The Prevention and Treat-
ment with Traditional Chinese Medicine Research in Gansu Colleges and Universities, Gansu University of
Chinese Medicine, Lanzhou 730000, China; 2. Lanzhou General Hospital of Lanzhou Military Region,
Lanzhou 730050, China; 3. The Second Hospital, Lanzhou University, Lanzhou 730030, China)

Abstract: Research on emodin in hypoxia stress damage, which protect the cell through the
autophagy system. IEC-6 cells as the research object,selects the best concentration of emodin
by MTT method, respectively under the constant oxygen (20. 9% oxygen concentration) and
low oxygen (5% oxygen concentration) after 6 h and 24 h,tests cell survival rate by MTT,
detects the cell cycle using flow cytometry instrument,and tests autophagy related genes by

Real Time-PCR. MTT results suggest:compared with the control group,under the condition
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of low oxygen without emodin group cell survival rate was significantly lower (P<C0. 01) ; No

significant difference was observed between the control group and emodin group (P>0. 05).

Flow cytometry results suggest:emodin group can obviously promote cell into the split phase

(P<C0.01). Real-Time PCR results suggest:at low oxygen after 6 hours and 24 hours, the

expressions of Beclin-1 and LC3 gene expression increased significantly (P<Z0. 05) in emodin

group. In hypoxia stress damage, emodin may as a protector through the autophagy system.

Key words:autophay; hypoxia; intestinal stress damage; emodin; protection
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The error calculating and analysis of crank-group driving mechanism
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(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: Crank group drive mechanism is a new drive mechanism,which requires high preci-
sion. It is very necessary to calculate and analysis the error of crank group drive mechanism.
Due to the complexity structure of this mechanism,there is coupling between the various er-
ror, which makes it difficult to study the agency's error. This paper adopted the approach
from the unit to the whole to analysis the error of crank group drive mechanism. Derive an
error calculating method of this mechanism,and various error sources were analyzed. Pointed
out the calculation of error caused by the rod length error and the gap error, the calculate of
crank output error. This paper provide a theoretical basis to experimental study of the accu-
racy of the institution.

Key words: crank-group mechanism; error calculating; error analysis
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Apple slices vacuum drying process of thermal and

mass transfer model and simulation

YUAN Yue-jin', LIU Xin', XU Ying-ying' » YUAN Yue-ding®, DONG Ji-xian'"

(1. College of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. College of Mathematics and Computer Science, Yichun University, Yichun 336000, China)

Abstract ; Apple slices as the research object,by using the Fourier law and the Fick law to set
up apple slices heat and mass transfer mathematical model of the vacuum drying process, the
finite volume method is used for materials under the different drying conditions of tempera-
ture and moisture content of the numerical simulation. Results show that in the process of
drying,the drying temperature,the thickness of the apple fruit and the vacuum degree has a
significant effect on apple slices vacuum drying. The higher the drying temperature, the thin-
ner apple slices,the higher the vacuum degree, then the faster the drying rate,the shorter the
drying time required.

Key words:apple slices; vacuum drying; heat and mass transfer; mathematical model; simu-

lation
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Implementation of a look-up table and
interpolation in micro controller

SHI Yong-sheng, HU Shuang, XU Meng-yun, WANG Xi-feng

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

710021, China)

Abstract: A huge amount of computations with a long time are not desirable in micro control-
ler interrupt program. In order to improve the computational efficiency,a method is proposed
that calling the compiler function library for the complex function is changed into a look-up
table and interpolation in the software. The introduction of the look-up table and interpola-
tion method can improve the efficiency of the compiler in the program and the program’s ex-
ecution speed in the micro controller,it has a high efficiency. In this paper, the micro con-
troller STM32F407VGT6 is treated as the hardware platform,and it designs variable method
of the contrast experiment. The results show that the method can effectively reduce the run-
ning time of the program, and it is suitable for most complex functions and micro controllers
with different frequency,it verifies the method’s universality and high efficiency.

Key words: look-up table; interpolation; micro controller; caculating speed; caculating accu-
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a=Table[index — 1]
b="Tablelindex + 0]
c=Table[index + 1]
d=Table[index + 2]

P R 22, Ok SEBR i A H S 52 1 /N ECER 4
fract JRIEWM TR (D). (D) (DITFE =K
MR wa wb s we s wd s i 5 MG BL 2 20H
A ~5) i R B PR EUE a * wa+b % wh—+c *
wetd * wd.

wa = —%fract‘% + %ﬁ’actz — %ﬁ’act (D

wh :%ﬁ’actg — %fracz‘2 — %ﬁac't +1 (2)

e :%fracta Jr%ﬁ'acﬁ 1 fract (3)
IR
wd = Efract — gfract (4)
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wlue =a *wa +b0* wh +c*we +d*wd (5)
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h J
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) J

HKHAZZEMNE, BE N index

) 4
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) J

P SN ER 4 fract
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float arm_sin_f32(float x)

{

float fract, in;

unsigned int index, tableSize;

float wa, wb, wc, wd;

float a, b, ¢, d;

int n;

tableSize= (unsigned int) TABLE SIZE;
in=x%*0,159154943;

n=(int)in;

in=1in-(float) n;

index= (unsigned int) (tableSize * in) ;
fract= ((float) tableSize * in) — (float)index;
a=sinTable[index—17;

b=sinTable[ index];

c=sinTable[index+1];
d=sinTable[ index+2];
wa=—0. 166666667 * fract * fract * fract—
0. 333333333 * fract+0.5 % fract * fract;
wb= 0.5 % fract * fract * fract—
fract * fract+0.5 * fract+1.0;
we=—0, 5 % fract * fract * fract+
0.5 * fract * fract+fract;
wd=0. 166666667 * fract * fract * fract—
0.166666667 * fract;
return (a* wa+b * wh+c* wetd* wd);
}
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{

sinTable[ n+1]=sin(2 % pi * n/tableSize) ;

}
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F 4/ MHz 8 24 48 72
BRI B I 1] /s 7.443 2. 481 1. 240 0. 827
T {E IS E] /s 6. 880 2.293 1.147 0.764
RORARTE/ % 7.558 7.558 7.554 7.558
Fx2 AREFEMTHENRF(2)

F 45/ MHz 96 120 144 168
PR KPR I ] /s 0. 620 0.496 0.414 0. 354
A AR/ s 0.573 0.459 0.382 0.328
BMAERT % 7.562 7.557 7.570 7.562

FRAE C AR i 128 J5 1031 G 16 ), AL AT L AE

F R & 8 IR s math. h H sinf PR B
AL 7 AL SRR A T arm_sin_{32 pREUH RIS 2
A5 FIEL MR IFER MR T HEERS
F1%) R R L R B 28 3 g S o TE AR 1T L R AR
HAEFWT .
int main(void)
{

unsigned int Num=0;

SystemInit(); // RGP UG 1L

SystemCoreClockUpdate() 5/ /Bl 4}

STM_EVAL_LEDO({(LED3) ; / /% th ik

STM_EVAL_LEDInitO) ;

delay_ms(500) ;

STM_EVAL_LEDOn(LED3);

Disassembly

30: sin value = sinf(1.5);//1
©0x0800191A EEBTOR0S VMOV.F32 50,#1.5
0x0800191E FOOOFA1B BL.W __hardfp sinf (0x08001D58)
0x08001922 EE100A10 VMOV 0,30
0x08001926 FOOOF9DD BL.W __aeabi_f2d (0x08001CE4)
0x0800192A 4C28 LDR r4, [pc,#172] : @0x080019D8

0x0800192C EC410B10 VMOV do,x0,z1
0x08001930 ED840B00 VSTR d0, [x4,$0x00)
31: sin value = am_nn_!iZ(l‘S):
0x08001934 EEBTOA08 VMOV.F32 50,$1.5
0x08001938 FTFEFC42 BL.W am sin £32 (0x080001C0)
0x0800193C EE100A10 VMOV 10,50
0x08001940 FOOOF9DO BL.W _aeabi f2d (0x08001CE4)
0x08001944 EC410B10 VMOV d0, 0,11
32: STM_EVAL_LEDOff (LED3):
0x0RNNTA4R 2001 MOVS 0. #0x01
<
(@ Disassembly ‘ ]

B8 MmArF&ET HiFaFEsTt
for(CirNum=0; Num<C500000 ; Num+ -+ ) {
sin_value = sinf(1.5);
}
STM_EVAL_LEDOI{{(LED3);
STM_EVAL_LEDOn(LED4) ;
for(Num=0; Num<<500000; Num-+ +){
sin_value = arm_sin_{32(1.5);
}
STM_EVAL_LEDOff(LED4);

Hrh, STM_ EVAL LEDOn (LED3) N 7
LED3 48 il 11 e # 7, R FHE R 4R sinf 1158 500
000 W J5 » $UfF STM_EVAL LEDOf{(LED3) J5 7E
LED3 % i % i ik B °F; STM _EVAL _LEDOn
(LED4) 7€ LEDA & i i i o7, SR FH PR o 850
arm_sin_f32 315 500 000 K J5 , 147 STM_EVAL
_LEDOf{(LED4) J5 7E LED4 % % Hi% o 3
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Research on household-type microgrid
system and power scheduling strategy

DANG Hong-she, LV Zhao

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

710021, China)

Abstract ; In order to improve the operating economy of the microgrid system, with regard to
the uncontrollability of the output power of wind and solar generators,it puts forward the
energy management strategy for microgrid on different situation,takes an overall considera-
tion of micro sources’ generating capacity, the remaining charge of energy storage systems.,
the electricity prices for different hours,and establishes an energy management model targe-
ting at the profit of microgrid operation. In addition, the fruit fly algorithm(FOA)is used to
solve the problem of energy dispatch in the microgrid. At last, the results show that this
model can effectively and reasonably choose power supply modes according to the conditions
of wind and solar source and user demand, which provides a new way for solving the energy
management of microgrid.

Key words: microgrid; household-type; management strategy; FOA
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The desgin of LCD display backlight control system

LI Yan, LIU Jun-jie

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

710021, China))

Abstract: Introduce a kind of micro controller STM32F030F4 as main control chip, using
[LT3598 as the backlight of LCD driver display backlight control system. Through the
BPW21 collection of the brightness of the external environment and the brightness of the dis-
play.collected by signal feedback to the micro controller A/Dj;the relationship between effi-
ciency and LED emission temperature, drive temperature sensor DS18B20 module using the
12C micro controller, detection of LED working environment temperature, feedback to the
microcontroller. The micro controller according to the brightness difference and temperature
obtained using a control algorithm, calculate the corresponding control variable, the corre-
sponding output duty cycle PWM,output current control .LT3598,s0 as to form a closed loop
control system,will eventually reach the display brightness and the brightness of the envi-
ronment consistent goal.

Key words: LED blacklight; STM32F030F4; 1.T3598; BPW21; DS18B20
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The research of the device characteristics on the MPR-1003
red fluorescent material excited by blue LED

YUAN Tao-li, LIU Yun, ZHANG Si-lu

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

Abstract; The spectra and light efficiency are studied firstly, when the MPR-1003 fluorescent
material is stimulated by the blue LED chip. It shows that the spectrum contains blue and red
components after coated fluorescent material. With the addition of phosphor fraction,the in-
tensity of blue light decreases,whereas the red light increases. When the ratio of the mass of
the red fluorescent material to that of glue equals to 4 : 6, blue light peak disappear com-
pletely,and there is only one peak at red light band. At this time, the LED device appears
pure red,the color purity reaches 99. 7%. When the fluorescent material mass fraction increa-
ses,the light efficiency is on the decline. And analyze the reason of change of the spectra and
light efficiency. Finally, the brightness of the device,the chip temperature and voltage as the
function of time was tested,and analyse the relationship between the threes.

Key words:red fluorescent material; spectrum; light efficiency; LED
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Analysis of 0-1 interchange algorithm for task scheduling
in isomorphic platform of grid computing

YAO Dong-ni

( Department of Laboratory and Equipment Management, Shaanxi Xueqian Normal University, Xi'an 710100,

China)

Abstract ; Grid computing and cloud computing is booming at present, providing advanced and
powerful computing services and information management platforms to the whole society.
Task scheduling is one of the most important technologies of grid computing. The paper is to
analyze the 0-1 interchange algorithm for task scheduling in isomorphic platform of grid com-
puting. It contains choiceness of algorithm steps based on local search principle and building
up test program in MATLAB for performance estimation, etc. Results of simulation show
that the algorithm is effective and reliable.

Key words: grid computing; isomorphic platform; task scheduling; 0-1 interchange algorithm
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Pattern search method for solving absolute value equation
based on genetic algorithm

FENG Jing-mei', LU Nan®

(1. Department of Engineering Management, Shaanxi Radio & TV University, Xi'an 710119, China; 2.
School of Mathematics and Statistics, Xidian University, Xi'an 710126, China)

Abstract: Absolute value equations Ax— | 2| =0 is a non-differentiable NP-hard problem in
its general form. A new hybrid algorithm for solving absolute value equations is proposed un-
der the condition that all singular values of A exceed one, genetic algorithm and pattern
search hybrid algorithm. The hybrid algorithm had sufficiently displayed the characteristics
of genetic algorithm’s group searching and pattern search method’s local strong searching.
Effectively avoid the genetic algorithm is easy to fall into premature convergence and pattern
search method is require accurate of the initial point . Numerical results show that the feasi-
bility and effectiveness of the hybrid algorithm.

Key words: absolute value equations; genetic algorithm; pattern search method
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Abstract:In the article, the logarithmically complete monotonicity of two specific functions
involving Gamma function was proved. Thus,a new inequality about I'(x+1) was obtained.
And then,a double inequality about factorial n was proposed and compared with the existing
conclusions. Lastly,a best conjecture was made on the new estimate.
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