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Preparation and application of organobentonite
microbeads as retention and drainage aid

LI Jin-bao', YU Xiao-cang', XIA Xin-xing’

(1. College of Light Industry and Energy, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A new type of organobentonite was prepared by adding an anionic micropolymer to
Ca-bentonite powder with the semi-dry way. The best preparation condition and its applica-
tion on the papermaking process were studied. The results show that compared to Na-ben-
tonite modified with sodium carbonate,the expansion ratio and charge density of Ca-benton-
ite which has a poor content of montmorillonite increase separately 21.43% and 90% after
modified with anionic micropolymer. When grinding time is 40 min and the addition of anion-
ic micropolymer is 1% by weight of Ca-bentonite,the organobentonite performs a best reten-
tion and drainage properties which is superior to common bentonite produced by Ciba Spe-
cialty Chemicals. In addition, grinding content of organobentonite could reach to 50%.

Key words: anionic micropolymer; semi-dry; modified bentonite; retention and drainage aid
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Improvement of the physical properties of FACS
filled paper by co-flocculation of FACS-fines-CPAM

SONG Shun-xi, HAO Ning, ZHANG Mei-yun, WANG Jian

(College of Light Industry and Energy, Shaanxi University of Science & Technologys Xi'an 710021, China)

Abstract; Compared to common fillers,fly-ash based calcium silicate (FACS) has a large av-
erage particle size (24 pm) ,a high specific surface area (121 m*/g) , which can increase paper
bulk significantly. In order to further improve the physical properties of FACS filled paper,
FACS-fines-CPAM co-flocculation method was employed in this study. Results showed that
fines content can greatly affect paper bulk, strength properties and optical properties. The
strength and optical properties of the handsheets filled with FACS was increased by co-floc-
culation method. However, the bulk of co-flocculation handsheets decreased slightly. Based
on the balance of paper properties,the tensile index,inter bonding strength and tear index can
increase 8.4%,9.8%, and 11. 5% respectively when the usage of fines content fixed 8 %. Be-
sides, the opacity of paper by co-flocculation can increase 1. 2 percentage point.

Key words: fly-ash based calcium silicate; fines; CPAM; co-flocculation
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Effects of different beating equipment on the degree
of bleached softwood kraft pulp fiber's fibrosis
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(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. China Tobacco Henan
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Abstract: Bleached softwood kraft pulp was used as raw material to study the influence of
varied pretreatment of on fluff pulp fiber,by compareing the different beating equipment on
the degree of pluff fiber fibrosis, which was delt with different ways of beating preprocess-
ing. It turned out that, water retention value increased by 7. 8% ,internal bond strength in-
creased by 31. 3%, fiber single point of specific surface area increased by 12. 3% , mean specif-
ic surface area increased by 12. 7% ,when compared with the fiber after groove beater beating
pretreatment. PFI beating pretreatment showed a relative clear advantage on the realization
of fiber fibrosis,as well as the improvement of fiber absorbent.

Key words: beating pretreatment; fibrillation; specific surface area; water-retention value
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Research on performance of polyester fiber and
plant fiber together papermaking

ZHANG Su-feng, JIANG Ying-ying, LI Peng-hui

(College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and
Specially Paper, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Based on polyester fiber as raw materials, this paper discusses the polyester fiber
and plant fiber mix dipping paper will effect the performance of the paper,the results show
that adding polyester fiber can make paper tensile index and tear index increased by 22. 7%
and 6% respectively,the optimum adding amount is generally not more than 15%. In order to
improve the hydrophilicity of polyester fiber and reduce the softening point of polyester fi-
ber,experiment by alkali treatment method on the surface modification, the results show that
the hydrophilic modified polyester fiber are improved obviously,the use of PET/PET blend
composite fiber, made of polyester fiber melting point 110 “C,to enhance the bonding force
between polyester fiber and plant fiber, thus improve the strength of the paper.

Key words: plant fiber; polyester fiber; research; performance
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Study on tanning properties of complex of

graphene oxide and chrome tanning agent

LV Sheng-hua, CUI Ya-ya, ZHOU Qing-fang, YANG Wen-qiang

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

Abstract: The complex of graphene oxide (GO)-chrome tanning agent was prepared using GO
and chrome tanning agent. The tanned results indicated that mixing a little GO into the com-
plex can significantly improving tanning effects and adsorption rate of chrome tanning agent.
When chrome agent dosage is 0. 5% and GO is 0. 020% , the shrinkage temperature (Ts) of
the tanned leather can reach 90 “C. While chrome tanning agent dosage is 1. 0% Cr,O; and
the GO is 0. 020% ,the Ts of the tanned leather can reach over 100 °C and adsorption rate of
chrome tanning agent can reach 98%. Compared with chrome tanning alone, GO-chrome tan-
ning agent complex has features of less dosage and pollution as well as excellent properties of
tanned leather.

Key words: graphene oxide; chrome tanning agent; tannage properties; shrinkage tempera-

ture
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Synthesis and properties of fluorine-containing

polyacrylate miniemulsion

ZHANG Wen-bo', MA Jian-zhong'?, GAO Dang-ge'*, ZHANG Lei'

(1. College of Resources and Environment, Shaanxi University of Science &. Technology, Xi'an 710021, Chi-
na; 2. Shaanxi Research Institute of Agricultural Products Processing Technology, Xi'an 710021, China)

Abstract: A waterborne polyacrylate miniemulsion was synthesized by miniemulsion polymer-
ization with methyl methacrylate, butyl acrylate, hexafluorobutyl acrylate (HFA). The effect
of HFA content on monomer conversion rate, particle size,water absorption, contact angle,
sanitation properties and rubbing fastness of coated leather were studied and the results indi-
cate that the properties of polyacrylate miniemulsion were improved by HFA. As the HFA
content increased, monomer conversion rate remained at around 97 % , latex particle size in-
creased, contact angle increased and then kept constant. The film water absorption reached
the minimum 6. 84% when the HFA content was 0.5%. The dry and wet fastnesses of the
coated leather were improved by 1 degree without compromising the sanitation properties.

Key words: fluorine-containing polyacrylate; miniemulsion; leather finishing; water resist-
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# A 93.8% 4= 88.9%.

KRB RABAK; L2 BEARK; BEEHME

RE 45 ES X505 MHEkPRARRD: A

Decolorization of azo dyes by polyurethane foam immobilized bacteria

SHI Qi', ZHU Chao*, YANG Bing®

(1. International Office, Xi'an Polytechnic University, Xi'an 710048, China; 2. College of Resources and Envi-
ronment, Shaanxi University of Science & Technologys Xi'an 710021, China)

Abstract:In this study,polyurethane poam, a new microbial immobilization carrier, was pre-
pared with water, dibutyl tin dilaurate (DBTI) and triethanolamine. The decoloration rate
and efficiency to golden orange I by the bacterial stains immobilized on polyurethane foam
with different pore sizes was tested. Results showed that, after a running period, the decol-
oration rates of mixed azodyes containing wastewater were 96. 2% and 94. 8% with large and
small pore size polyurethane foam respectively. When having added carbon source to the mi-
crobial immobilization system with small pore size polyurethane foam, the decoloration rate
was 97.4%. The COD of two systems both increased while pH decreased. The decoloration
rates of high concentration of golden orange I were 93. 8% and 88. 9% with continuous and
batch sequencing modes respectively.

Key words: polyurethane foam; aperture; immobilized carrier; decolorization of azo dyes
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Influence of heat treatment on microstructure and

corrosion behavior of aluminum degradable alloy

ZHU Jian-feng', JIANG Tao', HU Xiang-jun®*, ZHAO Yuan-bo',
PAN Bo-wei', YANG Bo', HU Dan', LU Xiao'

(1. School of Materials Science and Engineering, Shaanxi University of Science & Technology, X'an 710021,
China; 2. Oil and Gas Technology Institute, Changqing Oilfield Branch Company, 710000, China)

Abstract: A degradable Al alloy was fabricated successfully using Ga,In,Sn and Al-Mg mas-
ter alloy as raw materials through casting,and heat treatment subsequently. The influences
on compositions, microstructure and corrosion behavior of heat treatment were investigated
by XRD and SEM in the study. The results indicated that the prepared Al alloy mainly con-
sisted of Al matrix and Mg, Sn. The alloy phase dissolved, and the shape of which become
from skeleton to dumbbell-like or roundness, the volume decreased gradually by heat treat-
ment, The sample of solution heat treated at 500 “C for 3 h possessed a superior activation,
but a sluggish expansion of corrosion compared to as-cast. The pit corrosion produced at the
interface of alloy phase and matrix,and then expanded along the matrix. .

Key words:aluminum alloy; heat treatment; microstructure; pits
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BEY 2 mmFH B EFRNGRMA LR & HBEF, A442% 80 nm, /£ /Z 4~5 nm.
KEW S FRAM; FREAN; HFHEE

FESES:064 XHEFRERD: A

Preparation of hexagonal boron nitride nanosheet

LI Jun-qi, Zhou Jian, HAO Hong-juan, CUI Ming-ming

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

Abstract: A certain layer, specific surface area and large pieces of boron nitride nanosheets
were successfully fabricated through two simple methods. The first one is fabricated through
pyroreaction by using H;BOj; as the source of the boron and H, NCONH, as the source of the
nitrid, the second method was successfully fabricated through chemical exfoliation by using
the boron nitride powder. The crystallinity, morphology and size of the sample were charac-
terized by X-ray powder diffraction (XRD),Raman, scanning electron microscope (SEM)
and transmission electron microscopy (TEM). The results showed that the crystalline of bo-
ron nitride nanosheets is poor,the diameter is about 2 #m and the thickness is about 2 nm,
which was fabricated by pyroreaction. The boron nitride nanosheets has been successfully
fabricated by chemical exfoliation which has high crystalline, the diameter is 80 nm, the
thickness is about 4~5 nm.

Key words: hexagonal boron nitride; pyroreaction; chemical exfoliation
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PR A NI RALT AN K A i) « 41

JeREA. B2 BT N RTS8 HE SRR
WAL X LN M 1 2 i C Bl J5 1 #% AB-
ABAB J7 sUHEF. J2 N T 2 18] RUAR 58 A9 3 4 d
LEa Rk 2 A RIS A Ty a5 5 A T e
=52 Z 814 5 i 3.

BEA = 4 B 7 SR O i 25 M A7 8 R (Gra-
phene) [ I A BUE T AMTC TR s A2
TR AR R IGRE KO B S A A
(1 &5 ¥y A0 B e AT AU L A A SR MR B A 2
A 2005 A, NATTR FHRCHLARCRY 25 3% Al 2 3 1l
F il T EZ T BALT AN K YRS E e
TG TR M 25 T N 07 RALTI K

h-BN AR KA 5 B SR A IR 2 40 5
PERE  JE LA AR AR T Y )2 () 58 AH B AR A A
Ve 25908 94 50 07 T AT AR G 69 1 s T o R R Y
2t SRR R A 2 R RE 8 LA ™ 7 BRI
SEARE T RE. DG TR R AR AL R T B RE T
770 45 e R A R A Y P (L

AL 28 K A 19 1 45 07 ik A AR 2 - LR
5 IS O 2 T 2 )2 BT ANOK A L R Ak
W AR S LA ik | Al S SO DA . L8 T IR A I A
A R R B k. R Ty i AR 2 )5 R4 R
H T AT 24 K R R LA M ol & A0 B2 L
R RACTN A A Fr RF 8/N SRE Z&AFA Z S L
T S AR By B4 TR I L Oy £ 7 R e A B
AR A R R S A SC AR TR M DR 3R A JirURk de 5 i a2 7
AL GBI 2R Sy JEORE A A 27 300 25 3 55 P Rl 7
% Bl & T R ALK B R RESE T PR T ik
il & AALT A K A B R IR S5 40 B B L BLAR R/ I
JEE.

1 Lo

1.1 %#B#H&

iR (H,BO, » =99, 5%, K E T K S k2% ik
FIA R FD 5 )R E (H,NCONH, , =>99. 0%, Kt
MR R A 50 ) s F Eh R (10%0) 5 TEK & BE
(EtOH,99. 7% , REET AR X A AR ) 5 5050
BT K ¥ 25 85 K5 75 O A AR B (h-BN, 4l B
99. 5% s KRBT IR IS A BR A 7D s e 25
& = B R BF (KMno, ), WA K (H.0,) . & BE
(C, H; OHD (B R (H, SO, #1825 £ A fk 273K
R4 R w3 4y A .
1.2 HBREHERAMM KA

FRICO. 3 g B IR TS A BEHR , In] B A5 i AL 50
mL KB K, 0P 545 3095 W W K R AR
B B KR R e BRI 6. 9 g FREE N

AF FRE W R b 25 M BN A X
FEMREN 60 CHRYMEFE T2 12 h B3 [ Ok K,
W B A FL R B HE s b AR B AU A b
900 CHRIR 5 h 74 BB 7 1. K 45 2 i) Pt 7 )
FHFR ER R M TC K & A8 B D TR 6 UK B R TR A
FIFETE 60 C T4 12 h, 43 3] [ @R R B N
7 BACT A K R B i
1.3 AFH 8 xH & RAMA KA

FRICT g AALTIRY R LA 500 mL BE#rH,
IR 25 mL WA R 5 AL IRy R 5 1 HE. K b
I A VKK o FRER 0.5 g W8 4 IR 40 22 12 st i A
) A 09 R v B R TR S R R OB 12 he R
IR AR SL R s BE S L 0] KR &R % i 10 mL
WA TK W B S5 T A B IR AE 3 000 rpm &1 F
B0 10 min, £ BRRIR 8 R B 19 A AL Bk K. #
LR AR FE AL TR P R B KU, Bk
W pH (E B PE s B 5, R 4R E A5 77 Al i A B
25 THRAR . FE 60 CAMF R T4 24 h BPAS 2 A AL o
A .
1.4 My ahr s &I

fii 1l H A Rigaku 2 @ () D/Max-2200 PC %4
X AT 5L (X-ray Diffraction, XRD) %} K& & 1
Wy AR 2 i BE S5 EAT 43 . Cu Ka 88 5T .4 =0. 154
18 nm, & & 40 kV, & 40 mA, B 4% DS.RS #1
SS 4k 1°.0.3 mm Al 1"

i F3< [ -Renishaw- i f 3t A2 306 Hi & b %
¢ (Raman, Y635 % . 235 Br<<2 cm ™ ') X FE i
() 45 i BE R0 AR i — 20 A

K S-4800 AL H 7 47 # B F W 5B (Scan-
ning Electronic Microscopy, SEM) #l JEM-3010A
W37 5 f 1 1 4#04% ( Transmission Electron Micro-
scope, TEM) ML 7= Wy # SO T 55

2 HR5H®

2.1 ZHBEEFE RACH AR KR
R FH e N A& T R AR g ok R R
JERF .

HN,CON, H>NH; A +HNCO (D
2HBO,—B,0;+3H,0 (2
B,0O;+2NH;— 2BN+3H,0 (3

% 9 A B B CHBO,) b Bl JE AR E
(HN, CON, H) 2R 2R , 76 = i 50 il 2% 20 4k i
KA AR E R E] 160 CHFL IR R A IR
REA = NH, (IR I (D) B ) 5 il B 4k 22
FhrE] 180 °C i, 4k & iR & A 43 f i B, O,
(UL R (2) B 7R ) 5 24 L BE 4k 22 7 & isF, NH, A1l
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o533 %

B, 05 & 4= ] A= i &AL T 98 K A OO R g (3) I
).
2.1, 1 i s A B AT 48K i XRD 3 B
B 1 7SO BALEN 45 K (9 XRD Aif 4 K 3.
K1 oS BACTRANOK 7 A3 AT 49 06 5 05 o
AR R, R S FERT S A 20=125.2 °.42.1 °,44.5°
A3 5 AR B B9 (002) L (100D, (101) & . 3X i
A S0 75 21 0 2 A AL . DI AR i Z AR I 9 K B )
XRD [ 0] & 2] 2 5 50 5K, 1 e 2 i AR
(R RE il 235 O B H A 22 . T 485 R A 22 1 I T g
il 28 A it Ao A P A PR TR E (900 °CH IR,

(002)

Intensity/(a.u.)

10 1I5 26 2I5 3I0 ?;5 4I0 45 50
20/ degree
A1 R4y e XRD B

2.1.2 il SO A AR B ) Raman 73 A7
Pl 2 J2 il A 1 AR I RE & B T SO 3E. A 2
AT LA L A A b )R ik 4 R AE 1 600 em !
Ak, XSS T RACT 4 5 E2g Ik 2 AR, 15 B 4
FHARE A S T A A AL 98K A, B 5 SCHRC15 4
18 HYHOR AL B, R Sh B RUAR e K A T 20788
FEIE A AT BE R i 2 1 75 7 R AL A0 K A 9 ok R
TN LA SRR K SRR UL B R Bh
B A 21 7% Ul A 2 B9 AR T 2 Ok B R JR R
W ELTT LASE B 0 0 75 89 75 07 A TIRE it A o R
SR/ LS S S L 5 XRD S RAHAT.

Intensity/(a.u.)

1 1 1 1 1 1 1 1
600 900 1200 1500 1800 2100 2400 2700 3000
Raman shift/cm™

B2 ~xat#muskH s Raman B

2.1.3  fe i O il & AL AN K i) SEM 43 Bt
&l 3 S a5 1 S 7 J AL ANk R i SEM
BN 3 BT LU L 645 00 2 AL T2 2 B R a5 4,
HAEummEkm. K ETHR. FERENLEHA
HH 308 1% 48 403X 1T BB A A AR I A ok R ) o A
HAE BT U 40 KA £ v T A

al b

Ca) ik A (b) Fi i
B3 h-BN#RH & SEM B

2. 1.4 (R RN & EAR TG OK A7) TEM 438

Bl 4 2T BALTANOK 7 A d ) TEM B A
B4 aT LU L 645 8 S o AL B 98 ok BN 2 R
ROREOCHE UG EET —EMEH. 5 SEM K
A, B A ATA W ZAL T2 K R T2 R A B
M. gET—EMAR. EEANR 2 pm; & 4(b)
A AACT g oK 8, R B2 R 2 nm; i E
4Ce) AT LAYE 26 b B B R AL TR 90K F 1 A £ 20, 5
FEA 6~8 NI A 4k B 5 )2 B 4 (D
PRI M S BRI BE M 0. 33 nm, R 7S 77 A AL B Y
(002) & T 3X i B il 75 1 75 5 B AR AT C002) T %% 77
M2, e XRD b J& HAT 5T W AE (002) & 1T L
Hop i — 20 X ARG IR Y XRD 434 25 - — 2.

: ; E s

) &A%

(b i %

(o) (DX ) HRTEM F.
B4 xHxaAMu kR e TEM B

2.2 FHBEFHERAMA LKA
SR AL 27 B ki 5 B AL BN A0 oK Fr LB 4
T
2H,S0, +4KMnO, =2K, S0, +4MnO, +
30, * +2H,0 (D
MnO,+2H" +H,0,=2H,0+Mn, " +0, 4 (2)
FIH H,SO,.K,MnO, #l H,O, #] L\ i B Hh
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FERER A NIT AACT YK B A

o 43

7S 7 FAC T A A 25 B4 oK R He 3 B pIL R
AU AR i, R 5% H.SO, IR 5
H' #E ABEALIZ . Z 5 A K, MnO, 7E/K R
H 2 B MnO, BT (IR (D) FE7R) s MnO,
2 A G AT 2 8], (5 45 )2 8] BE 36 K, 53 48 MnO,
K F I8 22 B AR B AL TGN K R (4 115 A R T R AL
WK G & INA H, O, B 2E MnO, ki T
FAE O, B K IR R (2) BT 7)) BT SR 1)
SN R R B AR L A B T A AR A K Ry
B, T e 205 B A AL A8 K .
2.2.1 AL R E L H 2 A AT A8 K B i) XRD 43
M

M 5 ] LA L B AT 9 K F AR AL TR R
f) XRD 545+ H A9 (002) ., (100) F1(004) &
T A AF . A5 20 0 Z AL I 4 oK R 45 0 B AL A B
WIRA BN d A, kA e =4, 54k
T A L o AR B 40 K R 9 C002) iy T A1 S 06 5
JEE A BT 5, T I AL B 4 K B9 (002) TR B
Ll T

(002)
El
1o |
g 100
£l ) J (M (004)
ks
@) JL A
20 40 60
20/ degree
a: AALTIAN K F s b A AL B R
B 5 RACHM KA Fo R AL
A XRD B
2.2.2 AbrF B R A A ALK ) SEM 43

Br

P 6 2 b2 ) B vk il 4 B9 S T AAR I 9 oK
) SEM &, NI 6 7T LLF il 55 09 Z AL o A
AR, KA T RIR, RECHE KRR ERA R
80 nm,/EHE A 4~5 nm.

84800 3. 0kV 9.3mm x250k SE(M)

BH6 HRAMMBARL SEM A

LB A B8 R0 DA BR R A &R L 78 900 °C N,
AU R i RN B ) ) & T S O A AR B A
KR, HAAS 0 N O BAL TGNk A &5 R A 2, R
TEDGHT o KB R K R BRI 1~2
pms JEEBE R 2 nm; 38 28 1h 27 R 8 o8 A AL IR R
FIES a5 T Es R CHR AN 80 nm R EE
H4~5 nm ALK A

&% ik
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B O EDRARBEARF AT RS EKREARA  ERBARTREA> F TR A LRILR
P(LA/SA)FRFAR ; BA = F BARE S B 69 3% £ 4 BAR 24k 4 P(LA/SA) 3N B4R,
VA ZvBedgk (1,3-PBO) AT & A . RAREREGEXEGERT o LB BERILBRAL SMH. &R
GPC.FT-IR.DSC.SEM % | 3X 5 B xF 2Ok e SLE Ao 5 A BOM AT A 0 ML AL R 45 M 34T T RAE.
FT-IR ##% &£ % 1,3-PBO st Z A R ILBM AR AT & £ R T B 4774 PLEA;SEM T $h & 42
LREVPLEA 5 3% WM T4 ELSMH. RA&H T E m(P(LA/SA)) * m(FH¥% £/ =
FTERH)A 1.2 BABEHN 160 °C LT A 12 h b, L4 %0 &% £ /PLEA 44 ##4
MAEIFE] T A R4S, 2 Sk RO 50h £ /PLEA S oMA et RF2] TR F.
KEBHE: &% L ARLOMA; RBbkEES; RALRK

FES%ES:TQ326.9 XHEFRERD: A

Preparation and properties of polylactide composite modified by kaolin

FAN Guo-dong, LIU Yu-wei, GUAN Yuan-yuan, WANG Li-na

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

Abstract; Firstly, the low molecular weight polylactic acid P(LA/SA) was synthesized via
lactide as the raw material and succinic anhydride as the hydrophilic modification. Then, the
kaolin modified polylactic acid based composite material was prepared by 2-oxazoline (1, 3-
PBO) as a chain extender with dimethyl sulfoxide composite modified kaolin as the main
body in the stratified and P(LA/SA) as the object of insert by using in situ polymerization.
The structure were characterized by FT-IR and the properties were investigated by GPC,
DSC,SEM. The FT-IR result show that 1,3-PBO successful chain terminal carboxyl group of
polylactic acid to generate the target product PLEA. The SEM result show that PLEA with
kaolin intercalated composite material. Finally confirmed that when the ratio of the m(P(LA/
SA)) : m(Kaolin/dimethyl sulfoxide)is 1. 2, the polymerization temperature is 160 °C, the
reaction time is 12 h,the kaolin/PLEA composites performance is improved obviously,after
the kaolin modified kaolin/PLEA complex heat resistance was improved, enhanced tough-
ness.

Key words: kaolin; nanocomposites; polyesteramide; polylactide

» Wr#s H#:2015-09-04
ESMA P AR T R SO H (2014K08-12) 5 BRVTE 0 F T 8 098 s FHIFTFRI 5 H (14]S015) 5 BV RHE K 2= 0 5%
HEAF ST
EHE BN S EMR 964 —) B INFEAR T $8 AHA F5E 7 1] 0] A ) e it v 43 F #4RE



% 6 39

A [ MR A8 e I b SO SR FL MR R A B BB RO A Bt « 45 -

0 3l

UK A BRI ) & 07 TR A T B IR
VR AR LR UURR S R AR
G R &R R 1) =3 SN o BB/ O 1= B L =
B REE R B 9T AN 2 — . R A A R ey
T A T B0 1) 7E A2 MR 8 A J2 1) 4% B 4 ]
WA AR 5 38 R R A R T A B A )
R AR L BB E A MR RIS R E AT

T U R SE I A R E T2 AR R L, P R
JE R G5 AL ] A2 2 A & R A/ 2 R
R (I Fx PLS) 40k & A& 4 kL BLAE S 417, 4R
s o 0 4 5 52 i+ B SR AT S RS ™ R
Xt HCBIE 5 0 R R A A E B R R 22 R R AR
SEUOTRIIUCE A A AL SO 90K 52 5+ Ry Bt TR
NG R A il 27 22 T 200 & T e R e 3R AL
(PLA) £F 4 5 i 4 F5 S5 BF 5T T FH A 1R 196 408 166 79
AP R U o AR T Y e A R 5 [ TR
o T AR e IR Ao K T B O 9k AR AR T 0
L IR M R IR+ 5 NBR.PVC MIEL R 2%
(CPE) FEAT IR 086, Ho 45 e 0, 3 & 19 3% 1 v
W+ R B A e b fE . 1 HLfiE S NBR &2 &)
K5k PVC/CPE & & , A ok 38 Hom T fg. DL5E
JB £ R TEALAR I 48K A5 # R B 4384 S8 T T
Ak 7= R A R 5 1 RE Y 56 R R AT T IR AT
FEHRR. MRSk, DL 08 £ S JCHLAH I 9 oK &2 A
R R SR E RO LT

it ML AR B R A Y/ 2R R R 90 oK
HAPRE R — 58 3T AN TR T A5 S
AL X R A R R E F 9k RO, e
WA 4L o P RIE TR 45 7= A — SRR IR i AN L 4%
(M RRIR TR RES . X FP 40K & MR i R R R
B PEBE S A A R — 2R EE AR AR L S bR R 2 A R
W — 3O B anie T AT T2 6.

B P A1 i 08 - /A MILARR 2 2 5 A RLATE 5 1) A
T A v L B 2 0 4 A 2 R L R R O
241 10 45 R RE S T [ Ak SOk
W27 2 H & T L BA A E N5 X
D ARER AL T AR R B B R S e
W7 R BT AR A T O T U R T
WOJBTHEAT RN TR0 Ky BE AR 1N T . LR/
FEREERRERGOK A M RR A A B R T
2 AU L 5 A A 5 4T ek B A 2 A O

FEBE M A W (BB v i i I R R
BEW T 3R SR)G SR AL R R R A9

i

Gy F Y50 M oy EOFE R A F i A R I R R A A T
5GBSR 5 0 W RR O R AL R A kL AR S
KRR A Bl 28 T @ 08 +/PLEA CRBER R
YR A MRS e AR SR A R LT
iR T A 2 K kM3, JE R AL T /Ny B Y S AR
FERILM P(LA/SA) R L H LN E &
O R R I A IR A L DL R bk (1, 3-PBO)
WY EEF] L JE ALY PCLA/SA)JE L PLEA 4fi A
RGN ON=Y e sl = el |5 BN TR A =) ol o/
RIAMIELE A EL

1 XEEHH

#

1.1 RA LKA

D. L-T5 22 i . 43 A1 4 AR 52 4k i Tolk bk X &
$E52,2-C 1,3-W AR I - BEMEMK (1,3-PBO) , 43
afi , 1D A P 5 2 R 8 L 4 4, [ 2 4 A Ak
AR PR A T R, A i, R =1k
SR IR 43 B 2 24 4R AT Ak A R A R
A A A VS A VB RS i 8 A R .
1.2 BEL5%E

BB 5 1%, TDA302 A, Malvern 23 &) ; {#
SEH LT ANEIEAL , VECTOR-22 Y, i [ Bruker 2
Al o 22 9l & R0 B AL, DSC-204 A4, 1E
Netzsch 2y Fl ;s F$ B T B8 (SEM) , S-4800 %Y,
H 7% Hitachi 2~ #].
1.3 SZ%H*k
1.3.1 SRRIEEILR P(LA/SA) il £

FREL 3 g NACHE T 100 mL B9 = TR,
T I TF PSS BRI AL ST - A 5 %6 1 3 R .45
£ 0.096 MPa FE JJ 55 F FHEHE 1 h 5. 3% n (T =
FREF) = n(NACHE) =1 9.5 WUEE/R L INA T 2
I5F o 3280 FHR K IR B T 31 160 °C L BB 8 h, 15
FNEAL T i R S R FLIR P(LA/SA).
1.3.2 s+ / —H 2 2 AW &

FREL 20 g 04 8 T 100 mL Ay — F 7§ A
20 mL K IR AW rh, IR T HHE 12 h, 3ok, 4%
FRAS IR E A YI7E 60 C I HER P LT 24 h, 153
POk A £/ TR A .
1.3.3 PLEA/EIE & Gk Hl %

¥ n(P(LA/SA)) : n(1,3-PBO)=1: 2.4 1y
FER R —E /MM EIREGY T 100 mL =1
B, SR IMA — = i e +/ — IR &
Y. 7€ 0. 098 MPa 254 , — 2 ik B 98 5 J A2 47 %
R G 45 min, FJ5 R HE LT 2 TS IR AE.
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M ERIEAMEE /PR E GYE
B PLEA AE X U i
1.4 MiX5 R 4E

(HP(LA/SA) .PLEA/ 5 W& £ A1 X 5 F Bt &
DA G A1 5 D0 A€

FEIRT R Malvern 28 /) 4 72 1) GPC (BE I
B A DL S0 A Sy 50 R sl AR L DL 2R
AT AR EE i AE N 20 mg/mL, FE# 1 mL/
min | #E705E.

() FT-IR 4347

FR T AR F R P AR 5 IR AL ER (KB By
KIS G B R . 7 400~4 000 em ' {1 [
LA 2 200 cm P4 F5 0 2

(3)SEM 47

F i S AR AR N R 15 kV R, Mg
I3 B ORI 550

(1 DSC 43 #r

FREL 8 mg #Edh . ZE RSP T LL 10 °C/min
B B R TR R THE Sl — 20 “C~200 “CHTIE.

2 #FREITiE

2.1 P(LA/SA) 5 &%t/ = FERELESHHO R
Z st PLEA/ &% £ 8 & M4 Mn . Mw 45% A

PRI s +/ —HE R E &y, By 2 g,
A3 AU 100 mL B = FUBER R #2 AS [R] 14 5
I PCLA/SA) . e BT I T iR 1Y 6l 45 07 %
il £ R A S BB GPC ARSI, 2 SRSk 1
FTR.

MEIATUFH BiF P(LA/SA 5Ek+/
T IRE A R LB R B A MR M,
M P840 ;24 P(LA/SA) 5md +/ = WA
YR 1.2 B AR ROR s AR SLHE i
H R U A AR Mn Mw B2 RAE 3% i3
B PCLA/SA) B A7 R 5 2 43k 3 i K, 4k 2k
B L EJ0 B B AR R, A S Y T A L
N m(P(LA/SA)) + m(FHWB+/ZH ) =1. 2.
1 P(LA/SA) SRR/ —HIRSEESHHNRE

tE Xt PLEA/ B 6 £ & & Mn Mw B0
m (P(LA/SA)) :

(R ) — 1 ) M Mee
0.8 52 100 76 520
1.0 61 750 87 900
1.2 69 200 92 100
1.4 69 210 92 090

2.2 RBIEBRALEES PLEA/&% L8 44
Mn . Mw % % 8

PO s +/ W &Py [0y 2 g.
B AS 100 mL ) = B . 3% PC(LA/
SA) 5t/ W E GY R 1.2 A P
(LA/SA) . ¥ JEHT I BT 348 19 i 85 77 35 R R TR Y
AW WA AR A AR SR GPC R, I
O ¥ B XoF 4 i R A 2 2 TR,

M 2 FTLUE R EE AR M Mw A 2
LA, S N R 160 C L PLEA/ &% +
HEEMER S TFRER BERSESERNART
43 RN TE 73 1 AN GB35 &) Mo A A B 735 08 £ b s i
Tk B 7 D] 2% 5 SO Bk A O 1 5.

*x2 BEURAREX PLEA/FIE L
E A WE Mn Mw B8

REWEE/C Mn Mw
20 50 220 75 300
140 59 300 83 290
160 68 150 93 000
180 63 900 89 750

2.3 JRA=B A PLEA/ &% £ 4 4 # 4
Mn . Mw %)% v

RIS +/ — HFSERE &y, 50y 2 g,
A3 YA 100 mL B = TR L #i2 PC(LA/
SAH @t/ =R EREEY TR 1.2 A P
(LA/SA),F 160 °C T e B aij 11 BT 38 09 1 2% J7 1%
[ = T 7 e 7 N i D A L1 = SR = S
GPC Kl 5 A B 8] X 5 7 5 19 5% g n & 3 fr
K.

MR 3 AT LA i« A I 1] 9 22 A6 X M Mw
A A W E WS, Y RN E] S 12 h B
K R B ) 4 S BUR AN 847 A ORI 5] 5 Y
S LI ) i PLEA/ (R 08 42 52 & b1 k23 2k B
fift T B ORI 4.

x3 EFEIRASHEX PLEA/FIE L
EEME Mn Mw BIE N

R4 HE/h Mn Mw
8 55 200 75 200
10 60 300 82 500
12 72 000 89 850
14 67 550 85 300

2.4 FT-IR & #f

K1 Emis+ 5 PLEA/ &S 8 GBI 20
AN 2T PGS RE % i 0 S 04 1 P 4% R A
Pty i 7 B R B AR 0 L AR R R R
BN A BEAR, — KR IEA T &k 12
AREEFG B IT I R (R oh NI L 2 )2 M A 55 A8 Ak
45 IR A /N, TG e 08 - J2 R) 2 75 4 A HLW) I
HAR W B 7 B (5 T 3 728 em i B AN YR &
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F| PLEA K45+ (9 52w , oI 2l o B & AR 38 K2
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AU 5 B A8 AR R 0 B e 0 1 2 (8] 52 81 T PLEA
Gy F RIS R AT AR AL

X RIS+ 5 E s+ /PLEA 2 E 5 WML
SR ETER L, AT AR SR E RS BT
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W, R B R LR 5 w8 4 )2 52 G kot ).

a ikt
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4000 3000 2000 1000
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2.5 WIBNEHTRESN
R4 RREWB AR TR AR
4ATDIEW S INA —E i G R
PRI ) PLEA P B8 840 5% A8 iR B Tg Rk 1Y
P(LA/SA) 5 60. 50 °C Jt 5] 78. 30 C, B fr 1%
PLEA/&IB HIHZEAWH Te ¥R, N EY &
FYEE PCLA/SA) JG 51 A T 28 BRI e 3, Fm
EEIA RS S 1 R T A AR T B
,@_
x4 REYNBBELETEEMSERE
EA PR 4/ % Tg/C
P(LA/SA) 45.78 60. 50
PLEA/ &4 + 37.68 78. 30

2.6 SEM 4 #1

Pl 2 or 5 0E PLEA/ @l 52 4 B RS 5 ot e
i 9 41 4 L S 1. MLIBT 2 (b) Wl L i L PLEA J5UAL
RIEOCH . REA ARSI IE— 8 ; WA 2(a) AT LA
A R MR 2 g 0 - A v S IR AR AS
g I HAT BURLIR ) J5t B 5 A L 7. 5] PLEA AR

Jif A e LR B THREE &Y.

a

]
i as

84800 3.0kV 9.2mm x1.00k SE(M)

(b)) PLEA
H 2 PLEA/Z% X8 444
5 PLEA # SEM B

3 #ig

VLR TR 0 JEORH 1 T i 2 56 R FLIR L 1 H:
2 b fy s £, 2203 1, 3-PBO 3785 &
T LRI G AR IR E Y m( P
(LA/SA)) = m(Fis+/ “H RO =1+ 1.2. B4
TLEE R 160 °C R RS E] R 12 h B A i e 08
+/PLEA B &M RHERES R T BT, & &
W WM 08 1 /PLEA 541 1 i $ ik 2115 3
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(1] A8 2. W s, 5. ALK E S M R4
P B B N SR ). A RS AR L 2001, 15(1) £ 50-52.
(2] 2915, A= BEY/LHG0KE SR80 ],

FRHEIR . 2002,16(5) :55-56.
3] AE 7.0 #a, /D REWIA YL-LHGIKE S 4
BEBIF T B A 5[], MRS 4R, 2003,17(2) :58-60.
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(1. BRVGRHE K% MORRL 5 TR 2B, BePT 784 7100215 2. BRVGRIE K% b 5T B, Bvy 76 %
710021)

W OEmMAEALZ—NEAREAMER BREER AEFAF ISR KR. OS2
J T REPE B A RE ST AR R AR B AR, S i it AL B B X R AUEE P R B AT R R,
BARA@BBAFERE LS Err R E YRS S ERK, AI8FEFFHML(SQUID) 442
vh 20 4 K EAL(FT-IR) L4246 & F 2 42 (SEM) 4 24 #E 50 09 R ML A8 L A 32 M AR R B Ak 25 M) 84T
KR, ER RS AT BV RIE A 1.5 mg/mL B, BT3P 0 46K 4K 35 £ 3L 38
BRI RGO E A 67. 7%, AW AL B B A id i 5 Bk b ok & @ ) 1%
AN ABAEY T e R @B AT R AL R T AL 456 N A9k ey ) S 4.

ERIF DR AL BN k@A

RESES TSI2] MEkPRAERD: A

Properties of paper with magnetic particles

modified by graphene oxide

GUO Hong-wei' s, MO Zu-xue', SHEN Yi-ding’,
YIN Hai-rong', WANG Yu-fei', CHI Long-xing'

(1. School of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China)

Abstract; Magnetic paper is widely used in magnetic anti-counterfeiting,agricultural retaining
freshness and magnetic therapy apparatus forits outstanding performances such as large in-
formation storage, good concealment, antibacterial and sterilization. In this paper magnetic
paper has been successfully produced by adding inorganic magnetic particles modified by gra-
phene oxide. The samples were characterized by Superconducting Quantum Interferometer
Device (SQUID) ,Fourier Transform Infrared Spectroscopy (FT-IR) and Scanning Electron
Microscope ( SEM). The results shown that when the concentration of graphene oxide
reached 1.5 mg/mL,tensile and tearing index of paper had an obvious improvement and the
whiteness of paper was 67. 7%. Hydrogen bond were formed by the interaction among gra-

phene oxide and coupling agent, hydroxyl of plant fiber. Thereby the mechanical properties of

x WS B HI:2015-09-30
EEWMB BHE AR FEESTH (51472150 5 BEPGA BHET A AR IEREBE 5T 112030 H (2015]M5162)
EZ B SR 1979 —) B B pg A 2, PRI, L B 5T 7 1 . D e AL R
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paper was improved.

Key words: functional paper; grapheneoxide; surface treatment
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COOH %5 %0 E AE K1 /98 84 i b1 . 3R T % 4
HREH AT 52 A OB R b R Ok R R AR
B A8 Y i SR B K A RN T B2 L B v T
Gt BT GO B iz h H T 5 A # R e 1y et
B ST S BB R AT Ak 2% T W O A0 SRR
(RGO) GO X} & & b k25 5 v BE™ | )2 8] 87 U] 5tk
JIE W A R SN I W R B R L 4Rk b Al
WA R T A RENREEL, TS GO KWW
B BRI A

AR GO X i P J0R a8 17 26 1w 2l v SR IS
D 1 R ML L BF ST GO IR0 e B X 4Rk 4
PR RE A0 L I X GO 15 % M ok 45 & HLEE ok
P W O 5 M ) £ A R 25 S ML AT T SRR
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1 SEEH

1.1 EEMEHAL e R

PRI — 8 it 00 B A A S 0 (R MHEBR B+,
99%0) s M 2% B 7K v L il Bk BE R 0. 5. 1. 0,
1.5.2.0 mg/mL B GO ¥ . £ 1 5 fic il 44 337 %

90,5 % 3-8 F N B = 2 A Rk b (KHS550) 7K
VSR, AE 80 “C /KM% 30 min, 345 7K 10 15 W s %
FH ¥ Bl 2 10 45 20 R 25Th, O5-15Dy, 05-20B, O, -
10A1,0,-15810,-15Ge0,-10Ga, O, ) JC L fE 1 #4
B, B 5 T2 2 RO A A 9 i 2% TS PR
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(OH);.Si0, Dy, 0, ., Th,0;,GeO, Fl Ga,O; 7]
N5 T S 0 R P B 28 W TR 48 h, i 400
H i 8, SR OB 5 K T 4% 1) B 1 ORI A
KH550 B AL B 30 min, i 38 I T4 . b5 6 w4
PEIBURL N A ] 50 mL ) GO B i FE 30 min,
b UE L R R AR PR PR UKL L 43 S i 4 R 0GO-
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1.2 B AHKkeH %

B BRI A AN GO S 04 M UKL A B
B 30 min, ¥ EHEB 2V AL L, # T
. 7€ 6 MPa [ 1 F M 10 min, TH% 21015
WEPELRTK , 2 9 6 4 8 P1.P2.P3. P4, Ho, gt
KA IFT I BE R 50 °SR, 4Gk E B K 160 g/m”, Bl
oK ACTR R A 5. 023 g, ARG 1 Ok B Ry 4%
TR 10 wt %, B 0. 502 g.

1.3 BB R B A 9K 6 R AE

K S E T T W1 (Quantum DesignMPMS-
XL-7) WRAE i A B VERE 5 >R 08 L kA2 8 2T AP0
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P AT 3

2 #RE5ITE
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AR SR R 3 a0 P S R A
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3.72X107° emu/g, Byl J1 2 41. 72 Oe, e VE IS #E
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14.47% .5 P3 #E A0 o AL I 0. 44%. 4 GO
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B, 6 R I BRE 00 1 R T S M OB 2 T IR B Y
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AR BT R, WA 1 IR s 2 GO B VR BE R
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R SR N RO RE i QIUPIE S d 12 PN
24 GO ¥ W B i — € (E . GO 3 200CR
RSN QINPAE S 6 - RE

24 14
NN S
s =
21 12
— 20.125
= ;
&0
g
é 18
~
#
115
%E\
E
12

2.0

Gommik r§/<mg/rfL)
B2 GOXERWKAES
YAk AR e K R
2.2 BMHBmELEHMTHGESMNE
2.2.1  SUMEORE G (R B i 2T A0 S R
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KRB AmIT A AR E A 2. 44 ev. Wit R B K E S T =, BT AF BL Si; O ﬂiﬁﬁﬂikw’(
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Effects of process parameters on Bi,Si;O,, powders

synthesized by molten salt method

JIANG Hong-tao, WU Jin-fang

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

Abstract : The pure phase Bi, Si; O,, powders were prepared by molten salt method. This paper
studied effects of process parameters on Bi, Si; O,, powders synthesized by molten salt meth-
od. Through XRD analysis and simplification of subsequent experiments,it is concluded that
the optimal sintering temperature and salt content are 850 °C and 40 wt%. At the same time,
by UV-Vis spectra the absorbance of sample obtained optimum technological conditions was
tested and the width of band gap is calculated as 2. 44 ev. By means of fluorescence spectrum
analysis, maximum excitation wavelength and emission wavelength for Bi,Si; O, powders
separately lie at 270 nm and 462 nm. Relative to the Bi, Si; O, single crystal, excitation spec-
trum and emission spectrum appeared blue shift. Simultaneously similarity of Bi, Si; O, pow-
ders morphology and the morphology of Bi; O; and SiO, powders are analyzed, and synthesis
mechanism of Bi, Si; O, powders it is confirmed as dissolving precipitation mechanism.

Key words: Bi, Si; O, powders; molten salt method; process parameters
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HAEMH T AR T CBLWO, L4 KELMA. 2514 8 XRD,SEM,FT-IR #= % 48T Lo % %
JE it (UV-2600) 3¢ = 47 84 25 ) BTG A BOEAE AL AR 4T T RAEM K. R R AR L L3
B 3 5 4L B Ak A P AT 4 04 RARAL E AT, £ T LR BB 4T 240 min &, AF RhB #9 %
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Preparation and properties of different biomass
carbon composite with Bi, WO;

LIU Ding-han, HUANG Jian-feng” , CAO Li-yun, TAO Xing-wang, ZHANG Bo-ye

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

Abstract: The C-Bi; WO; composite photo-catalytic materials were synthesized by one-step
microwave hydrothermal using different biomass carbon source (starch,cotton, glucose, oil,
bamboo). The samples of structure, microstructure, morphology and photo-catalytic proper-
ties were characterized by XRD, SEM, FT-IR and UV-Vis spectrophotometer (UV-2600).
Results show that when the cotton and glucose composite with Bi, WO, the photo-catalytic
activity of the sample is the best under visible light irradiation in 240 min,the degradation ef-
ficiency of RhB reached 92% and 90. 8% , respectively. This may be attributed to the mor-
phology of the lamellar sheets stack on each other and form a hierarchical structure,the con-
tact area of the photo-catalyst and organic pollutants was increased. That is in favor of in-
crease of photo-catalytic activity. Meanwhile, FT-IR analysis results indicate the interface
synergistic effect between cotton and Bi, WOy is benefit for photo-catalytic activity.

Key words: composite materials; photo-catalytic activity; microwave hydrothermal; the lay-

ered structure
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HETRRMES AL ERRBRELGORAERBBLFTERARST . AT RARARAHY
W, EREN R EARET BRI IMRAA . ZRE>FBRS B >EEE 2R R G
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FLFE1.72%,.5% 0.74 g/cm’.
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Research on preparation of lightweight foamed

ceramic tile by dry granulation process

ZHANG Bo-ye', HUANG Jian-feng'” ., TAO Xiao-wen”,
FEI Jie' ., WANG Qing-gang', LI Zhuan®

(1. School of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. Xianyang Research & Design Institute of Ceramic, Xianyang 712000, China)

Abstract: Lightweight foamed ceramic tile was sintered by roller kiln in ceramics enterprise
with granulation process using polishing tile waste combined other ceramic raw materials, the
optimized formula was acquired by orthogonal experiment with comprehensive evaluation in-
dex. The foaming degree were descending sorted as black talc™high alumina clay ™ Lihong
quartz sands> Hengfeng quartz sands. Black talc increased foaming properties and reduced
bending strength of specimen while high alumina clay had opposite effect. The optimized
lightweight ceramic tile was prepared by polishing tile waste 52. 1%, high alumina clay
10.4 %, Hengfeng quartz sands 20. 8%, and Lihong quartz sands 12. 5% and black talc
4.2%. The properties were as follows: bending strength 3. 19 MPa, water absorption 2. 31% ,
apparent porosity 1. 72% ,bulk density 0. 74 g/cm’.

Key words:dry granulation; polishing tile waste; lightweight ceramic tile
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Application of an R-group search technology into molecular

design of 2-amino-6-arylsulfonylbenzonitrile derivatives

TONG Jian-bo'*, BAI Min', ZHAO Xiang', CHANG Jia'

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of
Education, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract : Acquired Immunodeficiency Syndrome (AIDS) has been threatening human health,
the study of anti-HIV drug design has become one of the important tasks of today’s society.
In this paper, a three-dimensional quantitative structure-activity relationship (3D-QSAR)
study for 60 2-amino-6-arylsulfonylbenzonitrile derivatives was established using Topomer
CoMFA. The multiple correlation coefficient of fitting, cross validation and external valida-
tion were 0.851,0. 601 and 0. 671, respectively. Topomer Search was used to search R groups

from ZINC database. As the result,5 Ra groups and 2 Rb groups were selected. Finally, we
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designed 10 new compounds. The results indicated that Topomer CoMFA model had both fa-

vorable estimation stability and good predictive capability. Topomer Search technology could

be effectively used to screen and design new compound,and had good predictive capability to

guide the design of new Anti-HIV drugs.

Key words: Topomer CoMFA; 2-amino-6-arylsulfonylbenzonitrile derivatives; quantitative

structure-activity relationship (QSAR); Topomer Search; new drug design
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Preparation and properties of waterborne
fluorinated polyurethane-acrylate by nano-SiO,

LI Xiao-rui, CHEN Hong-wei, LI Pei-zhi, QIU Lie-wei,
DONG Bin, WANG Zhao

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

Abstract: The nano-SiO, /Fluorinated Polyurethane-acrylate(WSFPUA) were synthesized by
in-situ surfactant-free emulsion polymerization with acrylic monomers as solvent and nano-
SiO; as functional monomer. The structure of WSFPUA was investigated by fourier trans-
form infrared spectroscopy (FT-IR),dynamic laser light scattering (DLS) , transmission elec-
tron microscope (TEM) and atomic force microscope (AFM). Meanwhile, the application
performance of waterproof, mechanical strength and thermal stability were characterized by
contact angle test, universal testing machine and TGA. The results showed that, when the
nano-sio, content was 6% , the water contact angle of film was 122. 5 °and water absorption
was also reduced to 8.5% ,the tensile stress increased by 15% ., and the decomposition tem-
perature increased 20 °C, respectively.

Key words:nano-SiO, ; polyurethane-acrylate; hydrophobic
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Preparation and properties of anionic-nonionic
polyurethane surfactant

QIANG Xi-huai', SUN Zhe’, CHEN Wei', CHEN Miao-miao',
HUANG Qi-heng', XU Wei'

(1. College of Resources and Environment, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China)

Abstract: A kind of anionic-nonionic polyurethane surfactant (I-NPU) with the structure of
polyether (EO) embedded in main chain,as well as a large number of carboxyl suspended in
side chain was synthesized, which was mainly based on dicyclohexylmethylmethane-4,4,-di-
isocyanate (HMDD) , polyethylene glycol 600 (PEG-600) and di-carboxyl glycol (D-PMA) as
hydrophilic chain extender. The structure of '-NPU and D-PMA was characterized by means
of Fourier Transmission Spectroscopy (FTIR),which indicated that the chain extender was
introduced into the main chain of polyurethane. The distribution of particle size, the surface
properties (Y...) »the critical micelle concentration (cmc) ,as well as the influence of electro-
lyte on these properties was measured, which indicated that 'NPU had excellent surface

properties, whose cmc was 84. 37 mg/L and V., could be as low as 42. 32 mN/m. The surface

x WS B HI:2015-09-03
HEEWMB Py B TR R H (2012JM6013)
PEZ B SR VG (1963 —) B B v i B, 88 W98 7 1 e 47 Bl vl o %



. 78 . RaPAREEFR

activity of I-NPU was improved after adding electrolyte solution of NaCl, but the average

particle size of it became larger.

Key words: anionic-nonionic; polyurethane; surfactant; electrolyte
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Crystalline morphology and phase transformation behavior
of poly(vinylidene fluoride) /hydroxy-multi-walled

carbon nanotubes blends
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Abstract: In this article, study poly (vinylidene fluoride) /hydroxy-multi-walled carbon nano-
tubes (PVDF/MWCNTs-OH) blends of crystalline morphology and crystal structure at dif-
ferent temperature and different mass ratio by means of polarizing optical microscope
(POM) and scanning electron microscope (SEM). And also explores the hydroxyl-terminated

multi-walled carbon nanotubes on the PVDF crystalline phase transition behavior influence.
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The results showed that: at low temperature, the large a-phase PVDF spherulites are

formed, but at high temperature ¥ phase content and size of the spherulites is increased. At

the same temperature, MWCNTs-OH is added to the PVDF, case nucleation density was sig-
nificantly increased but spherulite size decreased,so MWCNTs-OH on PVDF had a strong

heterogeneous nucleation effect; PVDF lamellae folded chain has undergone a fundamental

change after adding MWCNTs-OH ,it promotes the transformation of crystal structure of a-

phase to S-phase of PVDF,and content of a-phase has a decreasing trend however S-phase in-

creased significantly.

Key words: poly (vinylidene fluoride); hydroxy-terminated multi-walled carbon nanotubes;

crystallization; lamellar morphology

0 35

i}

B 2% Poly(Vinylidene Fluoride) , fj FR
PVDF, & — 45 5 LA R AW . IR H & &%
PFEIATE , PVDF AI A a.B.7.0 fee 5 Fpab A,
HA Lo 13 AR R H I o T E) PVDF ) 2
PEBEDL 5.8 M2 PVDF E 4 e, T
YA R0 P A M AR H R AR R R
e 7z N T Ol L AL A 4 RE R AL IR
P 76 M RERE 2 G0 5 AT A R ) DG
T A0y 4 45 B AH AL L PVDF 8 T [ 9 4h 2
HWFF AT L B M AT DL i iR 0 O SR A
JERCER7L AN A L] YA R | NG S VA
oE A AR RE T R F B A PVDE 4 AR

ZRERR KA (MWCNTs) f1 T H A KR K42
Ll b 2 v AR T G A A LW 51 T B A K SRR
AR R G W 5 A o R A AR L ML 58 R R
TR I TR RES . R K BURE BRE B 40 KA 1 &) 4
BTE PVDF B H SR SR by, I BRBE B3 99 0K 8 % 1
(38N, PVDF 25 B & LA o M B HIFE AR,
K 5 G bR FE F P PERE R A Tk L £
RE B AN K A8 % 25 i M R B e — B 0 %
F. T3 5 22 BE G 4 K A ASAURT LU 3R & 90 1 25
v o 3 R Ry A% A T i A2 A TR 1/ RT3 19 A=
. SR 24 22 BE Bk 40 K45 Y & A A, BT
RAE Y5 BRAOKE LA KA T 9 K A8 22 1) AR %
(R FR ELAE A R L BR ) T 3R & 0 i i gl AR
v A B AR AT O L A B A A i o O Y R
LA ) S R AR 5

AR SCAPLR FH It A28 ok 6 97l i 24 b 1 O 0k o A
Bl 2 /o 6 e 22 BE B N K R A L O X
02 1Y 235 T T S0 R it AR 45 4 SR A7 F 5

1 SRIEER4SY

1.1 AR B RA

E R A R ml g 1 MR 2 i,

R1 EIHNS
128 4 i ) =

W BT K7 ME235S 1 = 5% 2 R 2 A
TR 1 B FE 25 C-MAGHS4 15 ika 4 M
o 7 LES AL
R U BEAL BL3-120A BRI A
o ] PR B
i e 5 B Olympus BX51 (A R
Pansonic LR NEEEE W
RERS 230CCD AR T
L i S-4800 S NI v/
I X JELA Y DPMA2200PC H AR 3 2 b 20 23 4
*F2 ZRF
R 4 B H Ak 7 4
R 3 M Mn~107000 Sigma-Aldrich
3 ml
NN shbia HHRIRU P51

FURHE A BR 2 7]

ok 2. MHLE AR RUEZLE A

I 2 J T B
I

o HAAH e

1.2 #eal&

A Sy H 4 PVDF/MWCNTs-OH iR & &
WA BE, L DMF S 3L 7). 1 58 % MWCNTs-
OH J5Ukl B2 T8 3 K5 B | e BEOR ] e He AR B
MWCNTs-OH #dh T 50 T A 6] i & 5 b, B
DMF 53 #04 BT, i A 3 B 1 h J5 153 3] MWC-
NTs-OH ) DMF % W s £ ¥ % ## 47 19 PVDF/
DMF i 5 4 M5 4 85 B9 MWCNTs-OH/
DMF W 7E 100 mL 988 T8 il H IR &, 1 1 5+
30 min. 4K 22 408 2 b fd R IR VA TR P R 4 oK
B A1 8T PVDFE B DMF 38 s B8 — Kk
P B 58 R 45 43 5 T BROAS [ iE LE (0. 296,00, 4%,
0.6%) ) PVDF/MWCNTs-OH 3t I8 % i, 16 2%



o« 84 o

ReHAALESB

PR B BUNE W AR 60 CHEIRIA G B 10
min, ¥ S & R P M EE & 200 °C Ay 1E IR
HE AR 10 min, 5 BRI S U 94 Rl S %)
I, P A 155 °C F 160 °C Ay IE IR B & rh 1 2 4%
i JE A P I ] e G 5 A 45 L R A R RS
R G BB (POMD 37 &k 564 49 4 FiL 5% (SEMD) |
X G AT S (WAXD) 5 FAF T B #51 A 8L
SRR S5 AR AT R AE.
1.3 MEF &

R R R W45 FOIE S Olympus BX51 #Y
I 6 B R L2, BB A &R 4t A Pansonic230CCD. F
A E S H Sr S-4800 FU A B T W B LR,
B L R 0~30 VL, 430 BEF R 3. 0 nm. WAXD il
R DPMA2200PCCH A Bl 24 pf X & 4b) , LR
40 KV, BN 40 mA, 448 Ko, 354 3 K N
2 °/min, FAHETEE g 5 °F) 50 °L KK 0,02 °,

2 HFR5iITE

2.1 % &3 & s PVDE/MWCNTs-OH % & %
PR A

B, WEIT T 45 T E T PVDF/MWCNTs-
OH iR K R 5K i 2 3R S AR 250 i 2 o 151 1 2R
1E 155 CH1 160 C F PVDF/MWCNTs-OH 338
IR B 25 R KL B 1 Ca) .y (b)) 43 9k 4l iy
PVDF fE 155 ‘C H1 160 °C i} iy 2% T2 5. 2445 F ik
JERAR I 155 °CHf L BR A B % B L B AP
(R i RUST 388 /0N 2 i BT T TR B4 2 LA AR 3 XL
Prot A o M ER . Y45 SR N 160 °C, Bl
Lo R E R TE 5, PVDF B ER 5 A% 25 B A
BR il RS 8 A, 3 i TR Ok 43 o R R R ) T BE Y
1% 20 RE 7 B 45 d U 8 A5 IRIHE. T 1 (o) L (dD BT
A~ MWCNTs-OH W& #4018 0. 4% B PVDF/
MWCNTs-OH 7£ 155 “C #1160 °C T 4 45 i TE 5.
A LLE YA MWCNTs-OH J5 Hig 3| T
A% B VR A% G 22 L BR RST8] o (E 2 3K
an ROST B9 RN 2 202 2 45 fhiR E 2. 5 4l iy
PVDF 52 i 3 52 ) B0 A2 AR DL, 45 o Tk B8 0 A1 A 3K b
() A B BEAR B, BRI I o SRS, Y 2 R B
FEFEF] 160 °C B BR & I RST AR K, A% 28 B ik /L

KLtk A1 AT ET, fE 155 °C f1 160 °C F
PVDF/MWCNTs-OH 45 &8 S B T 52 8 B 1)
AN, MWCNTs-OH & mfE—E R E i
i) 5 FL 45 SR A0, ml DL S o s R A R 32 il

FRERY 52 . bR A5 R TR A Ul WYL 4 A IR R R
PVDF/MWCNTs-OH R 4 & 19 S R E 5 A &
FEI LR 7K MWCNTs-OH 20 20 19 L 5] 2
b 30N 3 Y B TR G R RE 5 (HR o Y 4 IR R
VoW KFEEE BRI PVDFE (9 Bk & A K % 3
Tk FRATH kB IR AR ST MWCNTs-OH 4143 &
1 %F PVDF/MWCNTs-OH R & £ i1 & B 51

S

(b)PVDEF(160 C)

(DPVDF/MWCNTs-OH(160 °C 0.4 %)
B 1 PVDF/MWCNTs-OH £ R Fl
BB G T R RE
2.2 ERBILATERKREHTBIRG R
ARSI BESE T AE 155 °C 45 & B R [\ /2 L 9
PVDF/MWCNTs IR 53K & 8 55 i B 4544 [



% 6 39

LA SR A TR L0 / i R 2 BE B 4 0K A IR IR M R Y 45 + 85 -

2 N ARRE B PVDF/MWCNTs-OH LR (& &
16 155 C R 45 POM &, & 2 o] LIF e
APES 183 1) MWCNTs-OH 78 I8 14 & b xf
PVDF 9 A% B i R A B 00 10 5% e 7 .
2(a) iR MWCNTs-OH % & 2 0. 2%
B BR GBS, B F MWCNTs-OH (1 fin A,
PVDF Bk i sl A% %5 B B 0 3% A, 2R 5 RSH /), BR
i 58 5 TR B AR . HLBE % MWCNTs-OH % i fi 3%
T, 3R AR £ R B EH B 1 2 (b) s, M3k
RIKRN MWCNTs-OH B9 & 1 0. 2% $2 7 3
0.4 Yo il o W% %5 B2 W 15 K IR AR R h () PVDF
8 35K i RO B /) L 35K ) 22N 58 3 L R 1
Bk i FME DL 4 B, E R AE T MWCNTs-OH
f£ PVDF 25 i P2 6 2] 5 00 B0 7R F , & & 35

IR S5 R R A L0 22 At A 2R B e A v A

(2)PVDF/MWCNTs-OH(155 °C 0. 2%)

(b)PVDF/MWCNTs-OH(155 °C ,0.4%)

(c)PVDF/MWCNTs-OH(155 “C ,0.6%)
B 2 PVDF/ MWCNTs OH R R
ERFGHWEISCTELN
1 27 % B
R T BR A ORSE BN, AR A o8 L Y
MWCNTs-OH (5% 1 4k 22 3 2 0. 6 %0 i, 4n &l

2Ce) JIir 7 BE i 008 708 A5 B B, 3RO R 1S R
MWCNTs-OH B3 T % 4r fh, Je 2 i 4270,
i O BR O v B BR R . X 2 P MW CNTs-
OH 5 THIR ARG ELS Sl THO L
T TR A5 AN BEAR G5 8 5 4 0T PVDF
) DMF ¥ ¥ Hh 5 80 98 oK 45 503 A 3R, S RE A AU
Rk ) R (e N TR IR 0 S X (= I =
b LN R R

MYk U MWCNTs-OH 19 5 A1 8% 75 5
FLE A XS X PVDF R4 (0 Bk 54 8 A
AEE K, X W xF PVDE/MWCNTs-OH &
B bR At P BB 7 A= TR R ).

2.3 PVDF/MWCNTs-OH ik £ 24 & % 5289
SEM % #r

# 3(a) M4l PVDE ER &89 H sE S, 1 3
(b) R &l 3 Ca) v i B X B K B 1 3 (o) M AE A
MWCNTs-OH J§ PVDF/MWCNTs-OH Bk & #9
AL SR L B 3 () S E 3 Ced (0 [ e X s
A R L 3 Ca) AT Ch) AT LB A F, 4l
PVDF i 8P [R] 41 3% 14 382 IR 4549, J& PVDF 1 «
RIER 9 TE 5.

1 &1 3(h) T o AUER & J2 o ROSE B /INE B
AN, FE o BUBR G R, A DG TR 35 1 i & 3 1Y
U 5 R ] %) BT 45 4 J2 H e o %) ] 00 P L 5 3
M. T LAE s B e AR K R, R AR RS E
PG B HL O Hoax A e = U R PR L TE X
Fofr pip 1) 60 o 300 A L L S BB AT TG 1 3 B R
& R AR A T H BT POM L7 v B 8 1)
W EEH. A 3(o)PVDF/MWCNTs-OH iR

mn 4 BT LUE L inA MWCNTs-OH J5 H
R ATE SRR T B AR X B 5] A MWCNTs-
OH JG A T PVDF 4 o MR A= K 7 5L (il
RAEFALTE XM R S . WK 3 (D AT LLF $
MWCNTs-OH 5] 353 #UE 54k PVDF , Horf
4y MWCNTs-OH 8 x 75 58 4k o, #2051
MWCNTs-OH M 3 f& 4% 1, 3 8] MWCNTs-
OH 53K PVDF Z [i] £7 16 & 1R 4f 1t 5L 18 6 25 1
M. X5 POM M55 B 25 5 — 3.

MWCNTs-OH 4304 T PVDF F & 2 [8] , {2 fifi
T R b YA A X L — e R Az
il FF MWCNTs-OH BIA & 76 PVDF 45 id 2
T MWCNTs-OH #9773 BH 77 75 5 18 B 1. PVDF
AL TR KA 1 JA 1B, T8 1 T 88 37 1L 5 1) A AR T
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() PVDF(fi5 5 200K)

(DPVDF/MWCNTs-OH (0. 4 %) (5% 80K)

A 3 PVDF # PVDF/MWCNTs-OH
UEEER A
. X T8 PVDF B & H & A T #78 A v R B
Al A T RESE 7 Al AL 78 5 SR o ol ot X
S i (WXRD) ¥R A 40 B 78 in A MWCNTs-
OH J& Hs I i« B 577 = 4idk 09 L 5% R b
T Aol iy L.

2830 P T S R I ik 4 K (MW CNTs-
OH) . EHZZYUKREEE LA £ &R (—OH)
SHAL. mE 4 FFs, Y MWCNTs-OH i A %
PVDF )5, &b @A il i EL . —OH 5

@® Hydrogen
® Fluoine

. Carbon

A4 PVDF/MWCNTs-OH (0.4%)
PRAZ AL A

PVDF 43 F4%% — (CH, —CF,) — L/ — H Z [
B AR 55 A A B B — (CH, — CF,) — 4 FHER)
N TGTG ML E IR TTT 410 pAH A
A ML A A R LB B, MWCN Ts-
OH % PVDF 4 7 Jf H %t H I 5 =4 % S 1E
H.
2.4 PVDF/MWCNTs-OH 3k £ 4 & B . 69
WAXD % #7

& 5 5 PVDF/MWCNTs-OH 4545 WAXD
Kk B &5 Al DUAE A 4 X b mr DLk ),
PVDF/MWCNTs-OH 3t iR & & (1) il &6 75 20 =
20.7 AL HBL T B AL (200) T AT ST 04, SR T
4fi ) PVDF 7F 20 =18.2 ° F1 20 =20.3 “HIM T «
Al (020) b TAT 14 350 5 i S 20 L 78 20=120. 7 °
FEoR 90T 1 AT 5 04, 3X 58 4 Ui W PVDE/MWC-
NTs-OH R R I g & A (200) & 1H 9 AT
FHETE Z5] AR MWCNTs-OH 5 77 A= ). Xt
MAN T F e T M SEM K & BN R T o i i
HER MW REMRKEE LZ B MAMEEL.
PVDF/MWCNTs-OH R & R 7E 20=18. 2 °
20 =20.3 “AEA B o FHEC020) 5T A9 AT ST
FUAESIRAR R — 50 o A B 32 3040 1 5 0
DL AR 2, EEE T MWCNTs-OH 1y
SIAHRBE T 0 2 00 S A A% SRS S U RIS
TGTG MG o i fb 6 A K 2 v 43 7 4 52 21 B
il A BEL A B R g, SRR AR i T TGTG # %
M) o B L AHASIE B TTT 4210 B AH A .

ML E 4 4 AL % PVDE/MWCNTs-OH
5 PVDF £ ,PVDF/MWCNTs-OH f4 540 1%
YER B 5. BE % PVDF/MWCNTs-OH & & Ay 14
hn PVDF 2k df RT sk /. 298 J5 1) PVDF 3k & 8
A2 45 B AR TR TC LU A 52 e L 7E iIn A MW C-
NTs-OH G499k R+ i T PVDF R 1Y o A 5
P T] B AH db AR 1 5 AR
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%6 T AT TR AW TR LI /T R A
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= 110a

s

o

g VDF/MWCNTs-OH

©

e

5

=1

s

F

10 20 30 40

20/(°)
B 5 PVDF ## PVDF/MWCNTs-OH
(0.4%)% WAXD A

3 &g

(1) 25 5 i B fn 3k R BC He Pt 8 PVDF/
MWCNTs-OH iR 5 & # i PVDF £k i i R
SEUL B AR SR Forp MWCNTs-OH )3 5 X 5
PTE SR BR b RT3 8K 5% e, MWCNTs-OH
AU S AHSAZAEN, HiE MWCNTs-OH & &
3 Z PVDF M 3K i ROT s/, 2 5 5 48 38—
FE R BE S 3K RS RO R N R T AR i A K

(OTEMA MWCNTs-OH J5 48 K ki 72 ik T
PVDF Bk i 1 o A1 &A1) B AR & AR 1) 5% A8 3 i
SEM fJ LSRR B E M EN T & ER M AL TIX
B T4 PVDF 1 o A& AL A BT 00 4 41155, 8
it WXRD 0] HUX F0Br L %t 402 B AH A .
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SESHIERAHUTIRN 4-(1,2,4- =7 K- HE)
FHBESFEESYHNEMRS RIEE

KT H, wEE, Fink, £k, £ Bk, HXR, BAEH
(BeVE RN K b 540 T2 B, BevE W4E 710021)

H B AMEFRERLERSVWAFRIFRRAMESRFT AL S TFRED AL 4-(1,2,4-
ZRM-PFA)EFTRALT, EARKFLEIR 170 CHMmAEET DMF 9EAIKEREMH T,
BFERTREENHRREZ YT RESMCHoHN,O, ], it X HEEBITH. T E M. LI
2 XHEDRITHFRELESE LM BAERTT AE X HELE[ITHERELN . RS
HAEBZFEE(—ABN—H-OFBEABC—H--OMANZERNLREN; REHAE
A AP, FRABBBAKSA a=4.319 6(10)A.6=19.101(5)A.c=5.830 8(13)A. V=
479.55(19DA* \D.=1.407 g+ cm * . Z=2.

KW 4-(1.2,4-Z8%-PFH)RFR; R&M; fuik; 84

FESES:TQ31IL XHERFRERD: A

Syntheses and crystal structures of polymers 4-(1,2,4-triazol-yl)
methyl-benzoic acid based on triple hydrogen bonds interactions

ZHANG Ya-nan, DANG Bei-jun, LI Yun-tao, HUANG Wen-huan.,
GUAN Lin, HAO Wen-qiang, YIN Hai-ju

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

Abstract:In order to choose appropriated ligand constructed newly coordination polymer and
synthesize novel structure of supramolecular polymers, [ C,, HyN;O, ], ,a colorless rod-like
crystal supramolecular polymers based on 4-(1, 2, 4-triazol-yl) methyl-benzoic acid units,
which was under the condition of persistent overheating to 170 °C hydrothermal with the sys-
tem of appropriate DMF had been synthesized and characterized by X-ray single crystal dif-
fraction, elemental analysis, IR spectra, X-ray powder diffraction and phosphorescent emis-
sions. X-ray single crystal analysis of polymers shows a 3D supermolecular network by triple
hydrogen bonds which was one strong N— H+--O hydrogen bond and two kinds C—H---O
hydrogen bonds. The structure parameters were analyzed as follows: monoclinic, P2, ,a =
4,319 6(100A.6=19.101(5)A,c=5.830 8(13)A. V= 479.55(19)A*, D, =1.407 g * cm *,
Z=2.

Key words:4-(1,2,4-triazol-yl) methyl-benzoic acid; polymers; ligands, hydrogen bond
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ESTE :ERHAF AT ETHE (21401121 5 BV A BHTRFAHOR & RITFRFRIBTH (2014]Q2061) 5 BEVE 44 # & T & WA
WHHRI T H (15JK1109) 5 Bera Rk K2l -LRHT S h & 400 H (BJ11-22)
YEE B K5 (1985 —) , Lo o AR T N L PRI T B 52 07 1) - e 4 3R A& 9 D R R
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I Hee O) B B — 4 JZ AR08 5 5 R & W [ TMBA ..

Moy T A2 5 S e A B S Al o Tk
S E 3L N i e A 7 N T N a3 N4
FCEE R R PEA & A 43 4 F R BURRE A B G L T
3241 (A BAE s e 7= A T 1 208 i AR B
Tk 33 Aol 43 8] 44 55 A0 B AR T D $EAT 4 1R 00 R A
T AWM R T 4546 )7 s+ . .
L/ BLUNECLY/I B S =i s RIS A SR T Y
R . R TG Mg & sl 1
IS NE SR8 ST S ¢ (£ M A =S LN S R T E |
Wi B Y AT 39 K T e MR A B R ARG T EE A R OT
FEIR B —E MR A B X 28 i JE A B AR BLVE
B WL 3R & R ol o TR G W),

SUREAE Sy —Fp AR S B, FOOE Bl 0T S 1 b
9 AVH FI D Z[a] = e i DAFR L D O 320 —F
MEAEM ). & St i ALD 38 F 2 HL Pk
K GEBE/NY FLON S 57000 Bl 5 AT &
AR BR 2 S S AN B SO AR
AR F.O N EF5 H R Z [0 04 G0
. AER AL G Y b AR g5 F v R AUAFE R N—
He-O Al O— He++ O S5 50 SR L i Hik 52 51 55
) C—H---O &SRSm0, b, SV A 5 7
REWEAEN Y GE A Rz 8 . IR £
HEHEY) T WS H e AR S0 A AR T
SFREY.XELEESRE FEER . SRS
HEATRCAL , T8 1045 ¥4 7 0L ) e 22 B 1 4 8 A HLAE
W (MOFs) b K.

EIEA VARG Y B T HF & 02 [ 451
T AE NG R FL A 5 A T I R T
kT BE AN A 2 FURE Ak 2 400 ) A 5 AR 22— E
it R LA AR B R a1 B A [R) 4 ORI % 2 4E X
) MOF's it 2y b 35 31 I & etk k. i 7 e 4o 2R
B W A B R R T AR X 4 R 2R 4 A A T )y T
VR AR AT N DR o, ko I o 3R 6 0 T 4 A F 5
IR R 3 AR T 7 S p s ot
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) S BE A R R S A e A Y 2
EEY . b = R B T35 5 A S W 3% TG A T ok 2t
P BT B 25 K Y C A 2R 5 ).
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1.1 KA HME A BARY) T3 5 .
3 P v Ay = 24 3
A% 52 360 7 T 099 = B3 30038 4 1 R ®3 REVHREZHRE
£ 2 fir [TMBA], b AR E R
. S50 CioHg N3O,
*F1 KFFIE ST 203. 20
W 2 7R o A S L
4-(1,2,4-= M- B 3%) N . o . _ 75 [A] P2,
3 H 2 (TMBA) fes2l G LR AT a/A 4,319 6(10)
N, N-— 3 1 i iz . . # b/ A 19.101(5)
(DMF) eFH Kita T TAR A /A 5.830 8(13)
ZEK 434t A il a /(") 90. 00
£2 {L=E7H|% B/ () 94, 587(7)
A7 TR TS A 7/ %000
Vv /A3 179.55(19)
EQINOXS55 B 2148 6% 4% 7 5] TR/ Z 2
Deiea. /(g * ecm™?) 1. 407
Bruker SMART APEX II
i £2. 7 N ]
CCD X-5f 28 2 5 15 Y 1t ] LR /A 7 /mm ! 0.102
F[000] 212.0
Vario EL 11T JG Z 4 X 7 [ B /N 0/ 0.978~0. 980
T 5 1684
Rigaku RU200X-412% 4 N .
AT H P T S 1.031
REET R, =0.030 1

1.2 BAH[TMBA], #4&%

EZEWRET ¥ TMBA. 05 mmol,0.010 2 g)
T 9 mL K FE AR A TR AS e 1 L 58
EVRIR G 25 mL DU Z M IR R O
A0.05 mL % DMF 3% S s #% 5 i L w ik G
FEAS TR IR U NG o B s A R & L is
AR TR MR, KL 5 C/h BB TR &2
170 °C ARZAE iR M 72 h, FELL 5 °C/h (1 3 B f%
FH 5 B0 TC 6 E I PCR AR SR R L &t
DMF/H, OGREA L 1+ DEBRMIATURR =K El
Mgt T BRAR =1, 7 %y 6204,

53 FALCH HyN; O, 1, s TR AT (V) 4 F -
PRSI EAE . C 59. 10, H 4. 46, N 20. 68; SZIH .
C 59.06,H 4.43,N 20. 74,

1.3 REHBkEHmagnZ

TEIC 1R B RSE R/ INE 3 R LU 1 b
REE . ZEE T B T Bruker SMART-APEXII
CCD X-SF kAT 5% b, 20 A Bs e 2% Fp (o 4l
1B Mo-Ka HF4k (A=0. 071 073 nm) . VA w A5
AT R WO AT O A, AR AR & Lp
BOE R WA TE s A MR A5 R 4 s E
SHELXTL i #5311 . 43Rk &R 7 AL AR L 45 1)
S T DR R U T AR A LA T [ IR T &
SR MR R /N L F2 GBI ISk, Fir A7 1T
¥ SHELXTL-97 F FF 43,58 i

REWm IR BRY TR 3 REWE#
AR SEABIRY TR 4T REWN EEHK

wR> =0.064 4

Ri=21|Fol—|Fcl|/2|Fol
wRy = Zw(Fo?— Fe2)?/) Zw(Fo?)2 ]2

x4 RAVESBOHE

D—H-A d(D—H)/A  d(H--A)/A
O(D —H(D++N(3)a 0. 82 1.88
C(9) —H9A)---O(2)b 0.93 2.54
C(10) —H(10A) - O(2)¢ 0.93 2.33

D—H-A d(D--A)/A  <(DHA)/(®)
OC1)—H(1)-+N(3)a 2.698(2) 174
C(9)—H9A)---O(2)b 3.297(2) 138
C(10) —H10A) = O(2) ¢ 3.237(2) 164

SM T FRPE A e ac—x+1,1/24+y, —2+2; b:—a+
2, y—1/2,—=2+25¢c:1—2,y—1/2,3—=

K5 RAVHNEEBRRYE

g A

TR /A
O —C(D 1.312(2) C(5)—C(8) 1.503(2)
0(2)—C(D 1.203(2) C(6)—C(T) 1.381(2)
C(H—C(2) 1.491(2) C(8)—N(D) 1.462(2)
C(2)—C(3) 1.380(2) C(9)—N(3) 1.309(2)
C(2)—C(N 1.384(2) C(9—N(D) 1.318(2)
C(3)—C4) 1.381(2) C(10)—N(2) 1.308(2)
C(4)—C(5) 1.382(2) C(10) —N(3) 1.341(2)
C(5)—C(6) 1.378(3) N(I)—N(2)  1.353 0(19)

F B AR/ (O
0(2)—C(1H—0) 123.66(16)
0(2)—C(1H) —C(2) 123.25(16)
O —C(H—C(2) 113.09(14)
C(3)—C(2)—C(D 119. 28(14)
C(3)—C(2)—C() 119. 25(14)
C(7)—C(2)—C(D) 121.45(14)
C(2)—C(3) —C4) 120. 25(15)
C(3)—C4)—C(5) 120. 68(15)
C(6) —C(5) —C4) 118. 84(15)
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C(6)—C(5)—C(8) 120.71(16)
C(4)—C(5)—C(8) 120. 44(16)
C(5)—C(6)—C(7) 120. 86(15)
C(6)—C(7)—C(2) 120.09(16)
N(1)—C(8)—C(5) 112.28(13)
N(3)—C(9)—N(1) 110.66(16)
N(2)—C(10) —N(3) 114.74(16)
C(9) —N(1)—N(2) 109.43(13)
C(9)—N(1)—C(8) 129.58(15)

2 #FRE5ITiE

2.1 RAEMOamREHN

RAEWILIC 4-(1,2,4- = wk- F 3E) 2K F iR
(TMBA) &5 & 2 i, el & — A28 3,
HXHOE AT B — AR FEAN 1,2, 4- = M- B 3L
. XL T 25 SRR R EW A7 E N

H--O Ffl C—H--O W & 8, H ot TMBA |
—COOH i OO A O2) 5 =& M & E iy N
(3).CO.CAOFEHHIMSH T AR,
IR T N(3) —H-0(1),C(9) —H-0(2).C
(10) —H---O(2) = 5 205k, 25 [ A0 56 SOk 15 0, R
B AR M (AN 2R 5 BT 5 TR E 1) 2L
P AH DT o

RAork-T W)

B2 A44-(1,2,4-=
KV B (TMBA) ¢4 25 4y &
WE 3 FTR.FIT EA Nt N—He-
O S SR BT FHRE O HHW Z F

T TR 18] 3(b) FI 3Ce) 2 ) R TRt B
FREEE O2) , [F) Foif i iy B ot =AM 5L A By C
(C(O, CAM AL T C(9) —H--0(2).C
(10) —H---O2) A8, 2y a B m M 2 F
FERR 7 Fak. A2 8058 o [7] — % 0 % 4 i
A FLIE B S T RIZ5 4, Q& 3 () Fraw , Hoh ir JE
B FLIE /N R 9. 459 % 5. 312A7 (R ~F 1 & JBL
RN REE S DN

1E = d S AL FAE R, BTE B 25 1> AR 25
¥4 F be 18 H 1) b %7 6] JOBR AE A S T
2D PR TIRGEH , a8 4 B R, AT T be T H YUY
b Bl Jy ) SE Y 2D B, 7E C(9) —H--O(2D) A

BEAE U a i 07 1) S 4K 2 E B HE ST B 3D M
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i 5 s,

gb

Rt TP

c:‘
o

(ON—H--O ST Z T4

uf
&l{ﬁﬁhﬂﬁyvgﬁkgﬁﬁhgv

(b)C(9) —H---O2) F M AL 1Y) 2 Z T4

() C—HeO 55288 s A fLiE
ey e )

A3 TRA4EERTHRG
— YRR IR

[0 oy ,o*

(}I\klif ):)J‘, i‘ f

f]’ AL

,a&“‘i’v m‘}% 1\1 0L o

Tn A RS ﬂ* o, e
w bﬁix} b\’l pal ix

L Eea’ ey L
N -&(?’-?ﬁﬂ? v mP
@7 IR G o ot ]

A4 Aari@id S84 T be F@Efhd
gk RK T EOEL R T AL

PN

ﬁ:%vﬁ$

¥¢%

g ,

g i, -
S -

(a) Wy ab T ZEff



. 99 . % & B4

rEER

(b ac [i%E
B 5 & ab @A ac mEAP g
SR %A

2.2 RAMWLIIRIE S

R T kX R S A KM BT R AL
SR R B 2T A0 S 35 X T B R A AT T A Ak
i (FT-TR) B 5 . Hear s Bl in el 6 v a i 2
Fizs. (KBryem '):3 456(m).3 116 (m) .3 037
(w).2 991(w) .2 788(w).2 507(m).1 930(m) .
1695(s).1 515(m) .1 433(m).1 272(s).1 217
(m).1 131(m) .1 102(w) .1 014(w) .856(w) .725
($).503(w). Hrr,3 456 A1 3 116 U@ O—H
MN—H B 45 % 3553 037.2 991 H1 2 788 1)@
4 CH, 1 CH ) 45 & 3h: 1 900 W 4 J8 K
COOH W4 #R3h ;1 695 HJE K C= 0O il 45 ¥k
351 515.1 433 11 272 HJE A CH, A9 i = 3h.

aAMEIERW L. RE YW & H — COOH, —N
—H,—CH,—,—C=0 &M, x5 X §&HH
AT AS G5 A AW . o T il — 2P e R AW
4 A% o [ BsE X TMBA #& et #4177 FT-IR
FELUE 6 H b iR, AT XTI R A Y
[TMBA], 5350 TMBA % ) 0 {7 5 3 A — 3%,
BT AR 451 B A W[ TMBA T, - B 52 ok 8
F TMBA %:Jt.
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S £ B AT S R B T 5 O (R S o LB A B
A7 5 08 AR DA b DR 3R O AN 52 0 43 BT 1 45 AL AR A
WA 7 T W B B L R A AR SO0 IR R B —
AR BT AT S 2243 41 .

|

g B A L

5 100 15 20 25 30 35 40 45 50
2-Theta/(°)

B 7 X540 RATH 9 4% B Ak

2.4 RAMU RSN

J T i — WS [ TMBA ], B9 97 1 A (A
TR F A [ TMBA], & TMBA 350 iy [# 14 %¢
e AT TN RE, AR E 8 FiR. BAEW[TM-
BAJ, & TMBA £JG¥7E 280 nm 2% . B &Y
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Abstract: 3-Acylaminoquinazolin-4 (1 H )-ones were synthesised by a one-pot three compo-
nents reaction of isatoic anhydride,aldehydes and hydrazides in the pre%ence of nano-CuO in
ethanol. The structures of products were characterized by ' H-NMR, " C-NMR, IR spectrum.
The results of molecular docking showed that all the compounds have potential anti-inflam-
matory inhibitory activity by Autodock 4. 0.
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55 6 3] B 3 e o 2 5 0 £ S B -2 53X BB A B A .+ 95 -
A ] i 5k 4 P b S A1 B A B2 W) 5 AR [

W A -1 (COX-1) 3R 4 A -2 (COX-2)
&5 5 Y RBUR 1 B b R SR
PRVE PR A G -2 (COX-2) 41 ) 300 J2 97 A Al 65 1K
(NSAIDS)HL % 24 . B 5 1% Ge bt 48 2 7 309 i
¥ « o I AE B S 8BRS R E L
COX-2 Mg i) 1 £ P 30 1 254 celecoxib™ 2 % 5,
I AT R D s K s i I | E | e A b ] S5y
O =R 2251 COX-2 TR B3 1 37 A 5% 1
Pz b s e R S L A e — R Y
TREABE Y KAH 150 Fh KR = 4
B0 A ) L A A e AR R A R

FE T — B0 KSR 7= Wy s e R TR 2 4k A ) rutae-
carpine fil tryptanthrin 281 & % 18 (19 $T 4 1% .
2011 4£,E. Manivannan 2" &S — £ %) 2,3-—
75 LR A s e bk A 2 Ak S W, S R BOR 2,3- 205
i v s R R 2 — 08 FE BT R 25 0BT B 4R 52014 AR
— R BT BRI, AR A AN [ B 1
W K 2 45 ) 22 WF 5 SR A B R P L R
B NR SR R A R e i D G A N S A R
P K. Deepak %51 B B — FR 51 N 44 1 IE 5 24 B
AR 1y v e R R 255 Ak 0, B 5 45 R R X R B )
ST — A TE B AR B AR S BT R B 5 . 2013 4F,
Mierinal L 21 & a3 457 B i 35 B Ay s nae R )
FALE W, X A Ak e 1 TSR

A 5T 3 WL — ol 57 355 v A o v e b 2K A
B W7 R R AR S AR AR AR S — v 2k . T
[l 5z ) A AR L P A bR T B R R AL E 2 AL 3
LI A [A] L P iy O B, A R 91 3-8k i ik s
e bk i 21k A 4. IR A Autodock 4. 0 43 F X 45
A, K 10 Ak & 5 COX-2 E§ (PDB:
TCX2) M3 e A7 o5 32F 47 %oF 2 5 00, 6 HL 5 4 20 A7
T, AP R AT B A, 5 A 1
Beik SC558 #EAT LL#R, R o3 + 45 10 5 1% 1R 1 14
ROOCF S HEM HoHt R AE LI, v 48 S i HH i 2
HILRIGHER 2L EY.

1 XEEH

11 A AR

CDIRH 4K CuOCRAE 40 nm) » JL BB RS
& BELLRIT L 1% AL 2A B A B w5 X AR SR
FH IR Ak b A8 A B A BR 2 w5 3-i e Y kL b
A BT A R A 28 R b 2R ]
7 R A R L 2 4 A A A B 7

WAL 20 A BR A | A R R EETH A Ak
TAT BRAA A5 A 2, LI R Al 5 ek U s SR
O, Bp i T3l 700 A B A w5 To K & R e il R
X LA T R S o B 4.

()% XT5 B 5 3o A, b o i BHL i
FEALER ) s VECTOR-22 BU# 57 - £ 7 6 1% A, 18
[ 75 & 3¢ Bruker 2% 73 ADVANCE [l 400 MHz
Mg ILIRAL , TMS AR, {8 [E Bruker 23 7 ; iE 4 78
RAL s L B A PR 28 7] DF-101S S #CE
TN AR TR AN IRB T 5 BR A .

1.2 3-Bhhe Aok vk A KL A 69 AR5 R AE
1.2.1 HWMyE

FREL 1.5 mmol EELLERIT, 1. 5 mmol J5 & Bt
BF,1.6 mmol 35 FEE, LI 3 mL B TC/K 2 BE NI
# .5 mol o 4K AL AR i AL 7). #E 80 C &M T
5 he WSS H A FIRAE 2B (LR L ER A
TR A ] 466 J32 6 50 ) xoF 7 ) 4 15 Al Ak, oRL o i — 2P
WL RPN EY.

1.2.2 FAE

A5 W 2R T A G L i S0 A% L R B 1 L 20
AN T B AT S5 A8 RAE.

(1) 228 -3~ (4~ PP A 5 24 T O fg ) -2 S s e
Whk-4 (1 H) - (42)

P90 [ 44, 4 5. 204 °C ~206 °C; 'H NMR
(400 MHz,CDCl;) 88.29 (s,1H),8.00(d,J=7.7
Hz,1H),7.66—7.52(m,3H),7.51(s,1H),7. 39
(dd,J=15.5 8.3 Hz,4H),6. 96(dd,J=17. 8, 10.
1 Hz,2H).6.78(d,J=8.7 Hz, 2H).6.69(d,] =
8.1 Hz,1H),6.42(s,1H),3.81(s,3H). *C NMR
(101 MHz, CDCl,) & 163. 94, 162. 11, 146. 12,
136.94,133.90,129. 43,128. 91,128. 74,128. 53,
128.37,128. 23,127. 43,127. 05,119. 08,114. 05,
113.19,74.57,54. 87; IR(KBr) v,.,:3 296,3 066,
3007,2 965,2 930,2 838,2 047,1 907,1 652,
1580,1510,1385.,1294,1176,1109,1 030,896,
837,750,603,551,485,415 cm .

(2)2-(4-FP 480 B % 3 ) -3- (4- 4 66 % P i
F) -2~ W k-4 (1 FD - (4b)

10 [ AR, 4 . 193 °C ~ 195 °C;'H NMR
(400 MHz,DMSO) 6 10. 26 (s, 1H),7. 70(d,] =
7.8 Hz,1H),7.62(d,J=8.8 Hz,2H).7. 45(d,]
=8.6 Hz,2H).7.35(dd.J=11.8.4. 8 Hz, 1H),
7.27(s,1H),6.95(t,J=9.0 Hz,4H),6.80(dd,]
=16.3,8.0 Hz,2H),6. 11(s,1H),3. 79(s,3H) ,
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3. 74 (s, 3H) ;¥ C NMR (101 MHz, DMSO) &
164.85,163.35,161. 94,159. 80,148. 06, 133. 82,
129.96,129. 40,129. 31,127. 99,124. 32,117. 69,
114.55,113. 78, 113. 53, 113. 45, 74. 06, 55. 34,
55.13;IR(KBr) vu.:3 301,3 009,2 837,1 609,
1503,1 459, 1 392,1 316,1 289, 1 258,1 174,
1111,1 027,844,754,699,626,511 cm .

(3)2- (3~ 3 28 3 ) -3- (4- AR 6 K Y B g 32 ) -
25 R b -4. (1 HD - (4.¢)

[ K, 45 5. 219 °C ~221 °C;'H NMR
(400 MHz,DMS0)810. 40(s, 1H), 8. 43 (s, 1H),
8.26(dd.J=8.2,1.6 Hz,1H),7. 96 (d,]=7.7
Hz, 1H),7.77~7.72(m, 1H),7. 69(t,J=7.9
Hz,1H),7.63(d,J=8. 8Hz,2H).7.51 (s,1H),
7.42~7.32(m,1H),6.96(d,]J=8.9 Hz,2H),
6.83(dd,J=7.7,6.0 Hz,2H),6. 34(s,1H),3. 79
(s,3H);*C NMR (101 MHz,DMSO)¢ 164. 96,
162.76,162.10,153. 17, 147. 53,147. 39, 140. 62,
134.80,134. 18,129. 88,129. 29,128. 01,124. 02,
123.97,122. 69,118. 15, 114. 66, 113. 64,73. 51,
55. 353 IR (KBr) wy.:3 363.3 200,2 980,2 840,
1640,1 532, 1 441,1 348,1 260, 1 179,1 097,
1026,846,753,683,615,548,526 cm .

(4)2-(4-C = H FR 3 ) R HE)-3-(4-H | R
FH 9 fg 25 ) -2 S M WAk k-4 (1 FD - (4D

0 4R, 4 5. 185 °C ~ 186 °C;'H NMR
(400 MHz,DMSO) 8 10. 19 (s,1H),7.70(dd.]J=
7.8,1.2 Hz,1H).7.65(d,J= 8.9 Hz,2H),7. 33
(q.J=3.2 Hz,3H),7.16(s,1H),6. 95(d,]=8.9
Hz,2H),6.82(d,J=8.1 Hz, 1H),6. 77 (t,] =
7.5Hz,1H),6. 69(d,] =8. 8 Hz,2H),6. 06 (s,
1H),3.79(s,3H),2. 88(s,6H)."*C NMR (101
MHz,DMSO)8 164. 86,163, 46,161. 92,150. 95,
148.21,133.69,129. 35,128, 83,127. 98,125. 09,
124.51,114. 52,113. 84,113. 49, 111. 59, 74. 34,
55.33,40. 02. IR(KBr)v,:3 276,2 998,2 829,
1641,1506,1 254,1 176,751,599 cm .

(5)2-(4-5 TN JE 2% 3k )-3- (4-H 420 36 2% Bk e
HE) -2~ S s MR IRk -4 (1 HD - (4e)

0 [ A, 4 196 °C ~ 198 °C;'H NMR
(400 MHz,DMSO)811. 66(s,1H) ,10. 26(s,1H) ,
8.43(s,1H),7.92(d,J=8.8 Hz, 1H).7. 77~
7.62(m,2H),7.60(d,J=8.9 Hz,1H).7.45(d,]
=8.1 Hz,1H).7. 33(dd.]J=13. 8,6. 7 Hz,2H),
7.26(d,]J=8.1 Hz,1H),7. 07(d,] =8. 8 Hz,

1H),6.94(d,J=8.9 Hz,1H),6.79(dd,J=14. 2,
7.7 Hz,1H),3.84(s,3H),3.01~2.85(m,1H),
1.23(d,J=6.9 Hz,6H). " C NMR (101 MHz,
DMSO) & 163. 14, 161. 95, 149. 37, 147. 94,
135.67,133.83,132. 13,129. 35,128. 01,127. 06,
126.77,126.09,117. 63,114.52,113.77,113. 48,
74.25,55.40,33.34,23. 64. IR(KBr) vun:3 263,
2 962,1 650,1 606,1 505,1 282,1 254,1 023,
1179,1 060,843,618 cm '.

(6)2-7K 20 F-3- (4-F AR 26 TR B i 3 -2-
g e k-4 (1 HD - (4D

RGO AR, B 25179 'C ~181 °C;'H NMR
(400 MHz,DMSO) & 10. 57 (s, 1H),7. 86 (t,] =
16.0 Hz,2H).7.68(t,J=10.5 Hz,1H),7. 43(d,
J=7.1Hz,2H),7.40~7.31(m,3H),7. 28(d.] =
7.2 Hz,1H),7.24(d,]=10.0 Hz,1H),7.01(d,]
=8.9 Hz,2H),6. 84(d,J=8.0 Hz,1H),6. 77 (¢,
J=7.5 Hz,1H),6. 71(d,J=15.8 Hz,1H),6. 45
(dd,J=15.8,7.7 Hz,1H),5. 64(d,J=7. 5 Hz,
1H),3.80(s,3H). "C NMR(101 MHz,DMSO) ¢
164.81,162. 07,147, 43,135. 62,133. 81,133. 51,
129.40,128. 68,128. 24,127. 89,126. 64,125. 95,
124.38,117.59,115.59,114. 67,113. 74,113. 67,
73.59,55. 35. IRCKBr) vy :3 409,3 263,2 968,
2 838,1 648, 1 500,1 258,1 029,837,749, 685,
592,481 cm .

(7) 2-(A-J3 -3 W A BE 2R 6 ) -3-(4-H A L R
FH gk e ) -2 & s e k-4 (1 HD -l (4.g)

M [ A, 4 . 201 °C ~ 202 °C;'H NMR
(400 MHz,DMSO) 6 10. 18(s, 1H),7. 90(d,] =
8.8 Hz,1H).7.71(d,]J=6.4 Hz,1H),7.61(d,]
=8.9 Hz,2H),7.39~7.31(m, 1H),7. 22 (s,
1H),7.14(d,J=1.9 Hz,1H),7. 06 (d,] =8.8
Hz,1H),6.96(d.J=8.9 Hz,2H),6.85(t,]=6.7
Hz,2H),6.79(t,J=7.1 Hz,1H),6. 71(d,]=8.0
Hz,1H),6.06(s,1H),3. 87~3.82(m,3H),3. 81
~3.77(m,3H). " C NMR (101 MHz, DMSO) ¢
164.81,163.49,161.92,148. 12,147. 36,133. 76,
129.40,129. 24,128. 46,127. 99,125. 78,124. 49,
121.06,117. 67,115. 44,114, 62,113. 87,113. 54,
111.79,74.42,55. 33. IRCKBr) vpu:3 329,2 962,
2 835,1 666,1 607,1 259,1 029, 854, 762, 534
cm .

(8)2- & s H-3- (3Tt It FY gt g 56 ) -2 5 v e
-4 (1 H)-Ff (4h)
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R [E AR L 5 5187 “C ~188 C.'H NMR
(400 MHz,DMSO) 6 8. 98(d,J=1.6 Hz,1H),
8.74(dd,J=4.8,1.5 Hz, 1H),8. 26 (d, ] =4. 9
Hz,1H),8. 22~8.15(m,1H).,7. 70(d, ] =6. 9
Hz,1H),7.53(dd,]=8.0,5.0 Hz,1H),7.45(d,]
=7.3 Hz,2H),7. 40~7.33(m,3H),7.32(d,]=
3.2 Hz,1H),7.29(d,J= 7.2 Hz,1H),6. 85(d,]
=8.1 Hz,1H).6.79(d.J=7.3 Hz.,1H).6. 73(s.
1H),6.46(dd.J=15.8,7.8 Hz,1H),5. 67(d,]=
7.7 Hz, 1H)." C NMR (101 MHz, DMSO) ¢

164.07,162. 20,152. 56,148
135.25,133. 84,128. 82,128
127.13,126. 68,125. 64,123
113.50,73. 57. IR(KBr) v,

. 37,147, 44,135. 53,
.70,128.05,127. 93,
.66,117.68,114. 74,
:3 193,2 998,2 815,

1611,1515,1293,1 182,982,757,691 cm .
(9)2-(4-C - H R 50 3 ) JR 56-3- (3 g H P e
Fo)-2- S M s k-4 (1 HD - (41)
TR0, [ A 5 . 193 “C~195 °C;'H NMR
(400 MHz,DMSO) 6 10. 58(s,1H),8. 70(s,2H) ,
7.97(dt,]=8.0,1.9 Hz,1H),7.72(dd,]=7. 8,
1.2 Hz,1H),7.49(dd,J=7.9,4.9 Hz,1H),7. 39
~7.31(m,3H),7.27(s,1H) ,6. 84(d,]=8.0 Hz,
1H),6.79(t,]=7.5 Hz, 1H),6. 72(d,]=38. 8
Hz,2H),6. 07 (s, 1H), 2. 89 (s, 6H),"” C NMR
(101 MHz, DMSO) & 164. 07,163. 39, 152. 38,
151.07,148. 31,148. 26,135. 17,133. 89,128. 88,
128.12, 128.03,124.62,123.56,119.56,117. 64,
114.63,113. 60,111, 62, 74. 30, 40. 02. IR (KBr)
Vo 13 192,2 998,1 611.1 482.1 293,1 183,982,
892,759,705 cm .
(10) 2- (4~ -3 H AR B R ) -3- (3- it it FY ik
Jiie 3 ) -2~ 5 s g k-4 (1 HD -l (47)
TR0 [ A 5 187 “C ~189 °C.'H NMR
(400 MHz,DMSO) 6 10. 55(s,1H),9. 25(s,1H) ,
8.76~8.64(m,2H),7.95(dt,]=7.9,1.9 Hz,
1H),7.73(dd,J=17.8,1.2 Hz,1H),7.49(dd,] =
7.8,4.8 Hz,1H),7. 36 (dd,] =11. 2,4. 2 Hz,
1H),7.32(s,1H),7.16(d,J=1. 8 Hz,1H),6. 91
~6.84(m,2H),6.81(t,]=7.5 Hz,1H),6. 75(d,
J=8.0 Hz,1H),6. 08(s, 1H),3. 76 (d,J=28.5
Hz.3H). " C NMR (101 MHz,DMSO) §164. 02,
163.36,152. 42,148, 19,148, 18,147. 55,147. 36,
135.08,133. 94,128, 13,128. 04,123. 58,121. 14,
117.80,114.70,113. 64,111. 73,74. 39,55. 51. IR
(KBr) vae:3 343,1 643,1 501,1 370, 1 265,

1033,851,757,587 cm .
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1) S BEEVE T 4 0 FG V8 A Bt 9% 1) VB AL
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mak 1 s e K S AL AL T . S BEAE N
WRVR A RS E] T 10 Flv - i 5 s e ok . 15
6 2 X HY A0 2 FR I kA S AU, 5O IR D5 AR
B R WA B T 7 PR AL A (R 1 da~Ag
7R 72 W) 77 BRI AT o 3% A I H - R AT 8 O A T
JNE 7 ) 7 A L A W H, AT B O A T
By 2 B 05 AR IE X B N Y 5 L 18 3~
Mt P A R 5 2 s i AR B T3 Ak A .
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0 o
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COX-2 Bg 5y FX 45 R
RN AR IR A TE 1 U 1
G- o
kcal/mol Molar LR iR A
1 da —9.60 9.14 X107 Argl20,Ala527
5 1b —10.06 4 26X 10-7 His90, Ser353,
’ ’ Val523,Tyr355
3 dc —10. 25 3.06X10°7 His90
A 4d —10. 55 1.84X10°7 His90
O de —10.92 9.95X10"¢ His90
6 4f —11. 36 4,69X10°8 His90
Argl20,Val523,
7 4g —9.49 1.10X10°¢ Ser353,
Leu352
B His90, Ser353,
8 4h —11.04 8.11X10°8 B
Leu352
. o Met522,Val523,
9 4i —10.21 3.26X10°7 L
Try355
Arg513,Try355,
10 4j —9.30 1.51X10°¢ Argl20,Ala527,

Gly526

N 2 BT A, A B Y RN A
BEAEXHE I KT 9 keal/mol , 1 i 51 35 75 18k BB 4
B9, 5 & MR B His90, Argl20, Leu352,
Ser353 & H A HEAEH , P b, U BT A 1L A ) 38 )
COX-2 # F A BaF ny il 2R

2 2 FIJ1, 3 5 o7 %o F AR 6 R HY gk e S AR
ML G5 3k e Bt e 3% B A 1k & 4 A He L H
5 COX-2 M4 & R . 76 7 PR AL 1 5]
A I AT 2 1 i /N2 5 e A 0T (I A 1S i Can
F 2 v da~af FT7R) , (H7E v e WRER 2 557 ) 2R BR
IR, B AR S & 2 B KA
FR) ek 555 A T 5 305 2R P R4 A R R I/ (g 2 h
dg 5 47 IR ) 5 24 0 R bk R BR 1Y) 2 540 K 20
B R A A W45 A R A X B/ (A& 2 o 4f 1 4h
JT7R ) FH AT DL 0 B A RO 4 Ak A i TR T
PER AT X 5 SCHRC13 ] 4518 2 — 2.

WAL &9 40 R 4h B9 XF 50 4 5 R A
SC558 s 1 fE 2 przs. M E sy %,
LAY 40 A Ah X 42 150G B 52 5 ) ok B 1 TG A
SC558 [ =FRg 2ext 4 X EAY &, Ho 41 5
FABLMR Gk A His-90 JE W sr R &8, 4h 5 2 5L R
B His90, Ser353, Leu352 & my & k. S8k 19 15
FYSIN T 4y F R SRR B TG 5 E AR
(45 6 8 . DT T 0 3R 90 Ak A B 19 Bt 4R O 1 8K

U 20 B A W) S AT G SR

TRP-387\]

B 1 &4 4al 57 COX-2 Btk SC558 ruig

=

HI1S-90, b ]
7 !

B2 e 4h 5JR COX-2 Btk SC558 wuig

AR S0 R — Tl 7 7 5 Ak B A O 3RS T —
F 51 3k e i v s ok T AR S . A5 20 B R 8 Ak
A5 COX-2 A (PDB: 1CX2) 4% F X #8548 45
RN A G Y HAEAEN TR S, 2k
ARl LIE N — R fe P R 25 8. T HoAe 3-
T i S5 o s AR T 1) 2 A7 R 20 SE IR AR B
555 T I)45 A BE B /0N T H T R B R T M A
UF 3 E— A A 2 S50 R A 7 A5 R R LIS
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[1]J.R. Vane, Y. S. Bakhle,R. M. Botting. Cyclooxygenases 1
and 2[J]. Annual Review of Pharmacology and Toxicolo-
2y-1998.38(1) :97-120.

[2] A. Kulik, K. Bykov, N. K. Choudhry. et al. Non-steroidal
anti-inflammatory drug administration after coronary ar-
tery bypass surgery: Utilization persists despite the boxed
warning [ ] ]. Pharmacoepidemiology and Drug Safety,
2015,24(6) :647-653.
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Preparation and film properties of self-emulsified

perfluoroalkyl cationic polyacrylate emulsion

LI Pei-zhi', LIU Chen-di', ZHAO Hui-fang’, YANG Xiao-wu'

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. School of Light Industry, Zhejiang University of Science &. Technology, Hangzhou
310023, China)

Abstract: The self-emulsified perfluoroalkyl cationic polyacrylate emulsion was prepared u-
sing perfluoroalkyl ethyl acrylate (FEA) as functional monomer by two-step turn phase pol-
ymerization. The structure of the polymer was characterized by FT-IR and ""F-NMR. And
the contact angle of the membrane was measured and surface energy was calculated, the gra-
dient distribution of elements was examined X-ray photoelectron spectroscopy (XPS), then
the heat resistance and aging resistance were also investigated. The results showed that per-
fluoroalkyl chains had significant enrichment to the surface, the surface free energy was ef-
fectively reduced with the introduction of perfluoro monomer. At the same time, heat treat-
ment temperature also had a greater impact of the surface free energy. When the dosage of

FEA was 38% ,the surface free energy was reduced to 12. 08 mJ/m?,and the films were pro-
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vided with excellent heat and aging resistance properties.

Key words: polyacrylate; self-emulsified; perfluoroalkyl; membrane; surface property
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B ERAA il 25 T A LAk 4 R B B B SR T 04 TR T
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AT, B ERHE YR A R A A NG N-ZH 3
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YAk T A BR 2 Al s LB T K.

1.2 Baflfes Rt s F R ARSI AR
JEE 84 4] &

564 FEA .DM.BA .MMA & HEA JLFp 8k
IRAW B 7 DME 2L AC A 250 mL 58
FRH L 7E 1000 r/min B9 3 B T 8 4E 30 min, Hil 153
FARIR A YV . R 10 B A S B R L Il v
A IR TE T R VR 2 9 250 mL PO HBE
HL A 1/3 RS IR 1/3 B e 5 & 70 1A
(AIBN+DMF) . it # JF A+l 2 80 C, fH R [ I 1
b FF 36 15 00 380 4% 19 AR TR B TR R s P 5 | R R
TN FRAFSE 1 h, W NSRS L kS E R 80 °C
JNE 2 he B FEBERE T S 1) RO &R oA B
FIKLHEFE 30 min S L 3L MK S &5 AL
BA WM RS 1 h i hnsg B, gk g e
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S FLI, B 1 LAk 4 8 B BH B8 1 3R TN 04 TR
(PABF) L. B4 f i 5 B =Can 1 1 s,
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KR,
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AERBAF - 1 FL A A IR e 4 BT 1 3R D9 A R TR <P L VR ) ) B Uk R < 101 -

(2) ¥ ol Ay 5 3 T 1k BE - DA K R B s Sy
TRV AR, R FH 0 05 40 1 38 ok JC2000 A 422 fil £ )
FEAX C T R R ) I S ) K I R e S
Befil 1 ARG A Zisnman., O/ W 45 J5 380
A2 T A TH H A RE.

(DX POl F g (XPS) : X 4t H 1
e (XPS) PR LA Al Ko SF£8 J9 58 G 8 , 78 150
W F % Hl ESCALAB MK ¢ i 7 i #% 1% ( Axis
Ultra, Kratos, UK) X} &3 w47 3 M6, IF 2%
FAAS 1 H AR AT AN [R) R BE T 2 % 1 1Y Re 3 o0 7.

CA) Tt BB DU . (o T 28 B/ TA 2\ A 77 1Y
Q600SDT [R] 25 #443 H7 {30k R & W oS 1k 47 #4428 3 43
Mr(TG), FHEIEE b=\ E] 600 °C, &AM, T+
EEZE 10 °C/min.

(5 Tt 2 Ak R I3 AN Tk 2 h i 56
2 5 G W RS T A S FE A A R, BT S 364X
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£X1 AFFEA BET PABF 2RI RE B HsE

FEA Hefl Al /) R A HAE/(m] « m™2)
/% 7K U 7 y? 4
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38 113.8 86.5 14.01  0.35  14.36
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Study on effective drive mechanism in

pressure-sensitive low permeability reservoir

SU Yan-chun', CHEN Min-feng®

(1. Bohai Oilfield Exploration and Development Institute, Tianjin Branch of CNOOC Ltd. , Tianjin 300452,
China; 2. College of Petroleum Engineering, China University of Petroleum(Beijing) , Beijing 102249, China)

Abstract: The flow in low or ultra-low permeability reservoirs is low-speed non-Darcy flow,
due to the existence of significant threshold pressure gradient and the pressure-sensitive
effects. Thus, reservoir pressure distribution and producing reserves in these reservoirs are
significantly different to conventional ones. Combining field practice, the transient seepage
process in low permeability reservoirs driven by elastic energy had been analyzed. Based on
the analysis of basic seepage characteristics, the flow equation considering the influence of
kick-off pressure and the stress-sensitive effects had been established. Solving the equation by
stable successive substitution method and extrapolation search method, reservoir pressure
distribution and the mechanism of the reserves producing in depletion exploitation with the
influence of the start-up pressure gradient and pressure-sensitive effect had been obtained.

Furthermore, the solution of effective drive which met the requirements of field daily oil pro-
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duction had been proposed. By means of computational analysis with case history., effective

producing reserves under the given reservoir production conditions had been gotten. Studies

have shown that for low or ultra-low permeability reservoirs with non-Darcy flow,it is vital

to take a comprehensive consideration of technical and economic restrictions to determine the

boundary of effective producing reserves,further to direct an advisable well network alloca-

tion in reservoir exploitation.

Key words: reservoir exploitation; low permeability reservoirs; threshold pressure gradient;

pressure sensitive; well spacing; effective producing reserves
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Research on three-region well testing model

for CO, injection well
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Abstract: Investigating formation characters by well testing technology has been widely ap-
plied in field developing experience. In this paper, considering wellbore storage and skin
effect,a new three-region well testing model for CO, injection wells is established and solved
by Laplace transformation, and then wellbore pressure calculation method is reached.
Through the analysis of type curves’ characters of wellbore pressure,seven consecutive sta-
ges during CO, injection process can be recognized, which corresponds to the whole process
of CO, injection. The well testing model established here is expected to provide theoretical
basis for further research on CO,-EOR field.
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Study on enzymatic hydrolysis conditions for the preparation
of dual rennin and ACE inhibitory peptide from
peach kernel protein isolate

ZHU Zhen-bao, YANG Mei, YI Jian-hua, WANG Liu-xu

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

na)

Abstract: The preparation of dual rennin and angiotensin-I-converting enzyme (ACE) inhibi-
tory peptides from peach kernel protein isolate with Alcalase 2. 4 L was investigated. ACE in-
hibitory rate in vitro and renin inhibitory rate in vitro were investigated with respect to hy-
drolysis parameters including temperature, pH, substrate concentration and enzyme dosage.
As a result, the optimum conditions for enzymatic preparation of dual rennin and ACE inhib-
itory peptides from peach kernel protein isolate were found to be hydrolysis at pH 8. 02, tem-
perature of 50.6 “C and enzyme dosage of 3.06%. Under these conditions,the prepared pep-
tides showed an ACE inhibitory rate of 69. 03 % ,renin inhibitory rate of 57. 61%.

Key words: peach kernel protein isolate; rennin; ACE inhibitory peptide; response surface

methodology
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Study on microwave-assisted extraction technology

of pigments from Eurotium cristatum

LV Jia-li, LI Wen-juan

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

na)

Abstract: The conditions for the aqueous extraction of pigments from Eurotium cristatum
were optimized with Box-Behnken design under response surface methodology. The major ex-
traction factors of pigments from Eurotium cristatum were obtained by single factor experi-
ments. And they were solvent-solid ratio, extraction temperature, microwave power on yield
of extracted for pigments from by Box-Behnken design. The optimal conditions of micro-
wave-assisted extraction for pigments were: solvent-solid ratio 1 : 38(w/v), extraction tem-
perature 56 °C , microwave power 457 W. Under these conditions, average yield of pigments
was 10. 08%. And the measured value was consistent with the predicated value, which indi-
cated the applicability of RSM to the optimization of extraction of pigments from Eurotium
cristatum.

Key words: Eurotium cristatum ; liquid fermentation; pigments; microwave-assisted extrac-

tion
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A hy e e ok 1k, A e U8 AU DR AT B B 24K,
UK VRV 3 W T HFRE MK . & T 30 CT
SEAE LT BB BIE IS S A5 B R 22 140k R & .
1.4.2 T AH®E
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1.6.6  fhci /E R ) X 8 €2 R A5 5 10 52 i)

YHE T R LS i e 5% TR A TR 22 AR R K, DA T
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1.6.8 i 7 [A 92 % €0 25 4 O 30 i 1

R4 PR PR 2R 00, 0 3 ) B AR SRR
W 3 AN E, HE AT e R T AR . AR i
() B0 Z P EL T 4 4.

% 1 Box-benhnken i i&itFZE 5Kk

K
= —1 0 1
A BB/ (g/mL) 1:20 1:30 1:40
B HUE B/ C 40 50 60
C s Z= /W 180 360 540

2 #FRE5ITE

2.1 MBI ER F KB ERE 5 AT
20101 SR IBUA R X B R AT AR 5
AP 1 AR R 6 AN ] A B 5 X 45 e

S TR0 T A 22 AO0 R B R IR R R, P A R
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EH|EE R M. B 50°C M EAERBURE.

il

30 40 30 60 70
RBRE/°C

B2 RERBENSZTEEZRENH
2.1.3  BHRE X8 0 R A5 1K R
IR 3 AT, Bt R LG B 38 0, A5 0% i 1



< 124 - ReHAALESB

KORRB R 12 10 B, ARG R R 7. 03% ;8
WA 1 20 B, EEOEB RN 7.53% s KB LN
1: 30 B, B E A RN 8. 12% 5 b L gk L2 4%
JNEZE 1= 50 B, B A ERMB AN 8. 5%, WA i
T R B 2 A R RN BE TR B, 1
30 M AERI L.

8.5- v 7
s« 8.0F 7 / %
1Ll

FLHEL/ (g/ mL)
A3 Mk éeF/REeYa

2. 1.4 PR E] X 0 R A5 R R R

i P 4 AT, Bl 4R U A) B G, B K G
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R = B C ROERE Y
1 —1.00 0. 00 1.00 8.21
2 —1.00 1.00 0. 00 8. 36
3 1.00 —1.00 0. 00 8.67
4 —1.00 —1.00 0. 00 8.53
5 0.00 1.00 1.00 9.23
6 0.00 1.00 —1.00 8. 36
7 0.00 0. 00 0. 00 9.70
8 1. 00 0. 00 1.00 9. 34
9 1.00 1.00 0. 00 10. 05
10 0.00 0. 00 0. 00 9. 82
11 0.00 0. 00 0. 00 9.93
12 0.00 0. 00 0. 00 9.76
13 1. 00 0. 00 1.00 9.58
14 0.00 —1.00 —1.00 8. 41
15 —1.00 0. 00 —1.00 8.27
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C 1 0.078 0.078 8.68 0.0215
AB 1 0. 60 0. 60 66.99  <C0.000 1
AC 1 0.052 0.052 5.83 0.046 5
BC 1 0.42 0.42 47.13 0.000 2
A? 1 0.38 0.38 42.66 0.000 3
B? 1 1. 05 1.05 116.71  <C0.000 1
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5k 2 7 0.063  8.965E-003 — —
KA 2 8.768E-004 4.384E-004  0.035 0.965 4
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BiRE 16 8.39 — —
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A ISR U 2 23 iy R ol TIRE S5 T v =
A — 2 [ N A 1L
2.2.4  BAETZAMMHE KRR

g5 W INE P B A BT A A 45 L B AR 1
R WEE Cg/mL) S 1+ 37, 6, $EEUCE E A
55.9 CL M N 457. 2 W B AP iR 5 r
75 Boc A 2% A e 7 1T R [ 0 T A A AR AR R AT
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¥k & FRRG YR
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R B R A 1:30 50 360 9. 86
FEIE A R AL A E 15 37,6 55.9 457.2 10.12
SR R R LA 15 38 56 457 10. 08

¥

LU 52 0 FLUR N B0, 26 45 92 b BR A O T 7
BAE T 280 IR (g/mI) 1 ¢ 38, 4R U

56 °C, I3 457 W, Ui B b B A0 v] 4, 25 R HL
7 — 2 W H .

3
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0.47A+ 0. 30B+ 0. 12C+ 0. 39AB+ 0. 16AC +
0.33BC— 0.33A% — 0.55B> — 0. 74C* . {4k 15 3|
M ER IO 20 BRI Lt (g/mL) 2 1+ 38, $ MU B
956 C L, I T Ry 457 W, B 1 25 RN
10.12%. fEIZ T2 &M N AT 5k i 5, 15 5k 5]
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Ultrasonic extraction and physicochemical properties
of Akebia trifoliate seed oil

YANG Hui, LI Chao-ge

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

na)

Abstract: The ultrasonic-aided extraction was utilized to isolate the oil from Akebia trifoliate
seed. The factors affecting the yield of Akebia trifoliate seed oil,including the ratio of Akebia
trifoliate seed to solvent, ultrasonic time and ultrasonic temperature were investigated. The
extraction process was optimized by a orthogonal test based on the single factor experiments.
The resultant optimal conditions are the ratio of Akebia trifoliate seed to solvent of 1 3 11
(W/V) ,the ultrasonic temperature 60 “C ,the ultrasonic time 50 min,extraction 3 times. Un-
der theses conditions,the yield of Akebia trifoliate seed oil could be 37.40%. The acid value
and peroxide value of the Akebia trifoliate seed oil determined met the standards of the state
standard of edible oils. So,it was very suitable for the development of a nutritional oil.

Key words: Akebia trifoliate seed oil; ultrasonic extraction; physicochemical property; or-

thogonal test
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1 #wRE5F*E
1.1 ##5 R

JNH K (2014 4F 9 H R T Bl oy F B vb
AP A AR BT R R R A 40 H L & D Al

fik (60~90)  TC/K £ BE N L IE . bE UL B vk 2
[ NS sl s  TEL (WP NS 1 I N i L = 3 7 Wi £
E/NEIR

1.2 2EZMNELL%

KH-2200DE j# 7 i 1 Ut i (B L 17 8 75 A 4%
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R AR IR A | e R 25 AL (REN52CS-1,
SR A AR T BT KT (2 AL
A B2 w1 | E A XU TR R A R T 2R AR
IXESABRAFD.

1.3 %%k
1.3.1 N IR 32 2R3

KA E : M GB 5497-1985, 1 4 3% 5 HLIE
Jii 0 22« 22 B GB 50096-1986 , 2% [CHh#2 1 L A& (1
M5E . B M GB 5511-1985, YL I E AL k.

13,2 N H JIORF il A 8 7 42 B

HERR PR IO\ A TIOR3 K 10, 00 g T T ¥ 1y 4
TEH S I A2 S 1 A I ik B OV R 1 7
Vi) IR B 0 A7 B B, P 4 TR O A S R
TE % 7 Sz IR ) L 49 20\ H IR B30 L 76 60 °CTF
T E R A D Ol D A AR D R
2R R YE. R LR AR

y=m,/m, X 100%

Ay AR Y% m, Ty BB A A
W/ gsm. /TR oK 19 Il i/ .

1.3.3 HHEELE

PAAT Bk (60~90) (IE & %t G 7K £ B TN R A
FIRBUAER L ZERLR L 12 8(W/ V) 8 75 B 40
C, A 30 min W45 R T HEAT AR I, DL T
R AR & BRI A R R NG A
ZAG bR L i PR B $E B ).

i 2 R AR PR RO R 5, 5 B R 3 OBHR LG LB S
Ab B E R 7 A BB ) DA B 2 BOR B0 N A AT
MR SR T RO R L 1 3.1 ¢ 5,
1:7.1:9.1: 11 F1: 13CW/ V), # 7 4b 2 5 B
920 °C .30 °C .40 “C .50 “C.60 ‘CHI 70 C,
Ab BRI E] S 10,20,30,40,50 H1 60 min, $2 K %
5 W LI H TIOR3l 8 38 45, 808 & DI R
) R B L
1.3.4 IEZRAE

FE LR 2R S0 56 1 Ak b, 2 B P =K OF
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2 #FRE5ITE

2.1 RHyHH

F R STVIVAUEDIN SR e SN R i
i K Pl R (18 ~ 2200
Bk R A B R

F1 NARFHETERT ST
153 Koy HLAR 105 FLEE 11
R/ % 6.95 38.12 35.50

2.2 BRBUENGEF

TR B A 1 B /)N 4 ) B o A AR R B 2
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TR 5 700 08 B A T i B T i R RN A MR R R
Wi, 3 2 S ASTR) A L F0%E N ] JTORF il 4 BB 22 1Y
SO 45 2R B AN M B /N 1 TE O o i BBOR B ey L B
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PR A BT/ B E L T IE O 8 9 2 A X A
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2.3.2 AL FRE BE X N TR H 5 2 09 52 i
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R (W / V)

A1 ks A RO o R0 F el
BHL 7 7In o DT H 9238 T 8, S B 3G ) 70 “C A2
A P R R e VR A VA R R AR R, S B
BT R N A = P Bl =R G U WANVE B\ A
B B S48 A A U B I T Y ZE 4, T BB 1
I B IR T R 3 R A AL BER EE R 60 °C.
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32F

31f
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2910 2I() 3IO 4IO 5I() ()IO 7I0 80
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2.3.3 AR BRI RD T JTCRF H 3 A 52 0

B2 ol o TR o N BTN R LT U R S L S AAN
JICRF il il 23R i i 5 2% O A o 20 (] AT T A B
I DS N H TR H R — E B2 18] 3 45 1 T
ey (B2 1 B TR ANVE DS S R AL IS P A
715 W 7 T ) A 2B K o /) TR I 19 1 i 236 B S
KR W CT B3 B A 40 min J7 KB4 K, B
R MU BT SV . AT 280 B 2 T P el I R 7
KBCih i A9 2 B4 Bl 7 L A B R W09, AT RO e
JEE 22 B, B A T R A AN W3 ek 3R] TP R ol s
N TIORE A5 R HR AR 1k I 0 52 22 AN BB sl /) o 326 81 - 6t
Ja AR TR o fiy T 5 I 5 A 458 FE 45 A AR
TG AR AT T Il R A T B B A
2 2 W13 B A 7 AR B ] 2 40 min,
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7 7R B AT A 3l e B A T YRR L
IS (]t TR 7 R A Y 9 23R 0K B 0 R, AR
Vs A — LA 30147, i1 i 158 X DAV HE L B Y 2 B
ANBEHE KNG 5E AW AR BRI L 1 s 11 RS AL
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YBOR N H TR H Il R B 52 ply 181 4 77 80 2 ek
BT B 3 UK MR AL SR BOR B i 3 Rt
I G G, SO AR BURECH 3 K.
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32.5F

32 0 Il 1 1 1
10 20 30 40 50 60
B 0]/ min
IR i E| DS AN 2 )N

st i o 8 o

i/ %

BRI VOB K
B 4 FRBORE TN R IRAFE W E 69 a
2.3.5 IEsCIER 4R

3 5k A g B B4R BON H ORI TE
AR BT 45 0 5 07 22 3 Hr 3 L 45 R AR B 4 IO B
(D) XF N H JRAT H 98 238 52 1 34 1) i 250K 7, % &R
MIFWRIT R D > A > C > B, A HOR £ >k
T B = 7 A B B[] > R A B 34N RO R
HRHE R 22 R A B0 H0 B 2 — 30 i AR T
4 A,B,C;D;.

T S50 A A R 7E IE SR 0 e b i B, #h
A I P DA A i Tk A Ay B2 OO R T R R
o1 11(W/ V), AR E 60 °C, A B[R] 24 50
min, #& BORE 3 K, I A A, T IR 6 R

, HlER K 37.40% , IR IR BCRIAF] 98, 11 %.
£3 NARFHREREZTKREIZEITRER
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KIS AR BRE  CHE DRI 'L'J‘/‘f,"f
(W/V) /C /min wH/K T
1 1(1:9) 1(55) 1(30) 1 31.53
2 1(1:9) 2(60) 2(40) 2 36. 25
3 1(1:9) 3(65) 3(50) 3 37.10
4 201+ 1) 1(55) 2040) 3 37.49
5 201+ 1) 2(60) 3(50) 1 34.27
6 21+ 1D) 3(65) 1(30) 2 36.56
7 3(1:13) 1(55) 3(50) 2 36.78
8 3(1:13) 2(60) 1(30) 3 37.24
9 3(1:13) 3(65) 2040) 1 33.05
k1 34.93 35.27 35.11 32.95
ko 36. 10 35.92 35. 60 36.53
ks 35.69 35.54 36.02 37.25
R 1.18 0.65 0.91 4. 30
4 FENNE
WE % Fo o B
*m o HE F g A
A 2.15 2 3.31 19. 00
B 0. 65 2 1.00 19. 00
C 1. 25 2 1.19 19. 00
D 32.29 2 48. 28 19. 00 *
R 0.65 2

2.4 N JNHF i FR AL 38 AR

JNH TRl 69 B TR A 35 5 BT . A A
T SR B, DU IR A 2 AR [ A
A TR ok S A (ELAER o ol D SR PR B AT A i
WEARAE 45 50 DR AT S S — b ity S O AL T A
35 [ SR v R 5 o O AR 0 il R 2 — A R
ARG e AR R R D s L 3R BTl NG PO
[rF i VNIE S S R E IN N TS

x5 J\ANHFimELMERREERE"

& b7 JNHJRAF R b
o e e —
Ky B AR K ) % 0.17 =0.20
R 1/ (mg/g) 2.93 =3
iF &AL/ (m mol/kg) 5.22 =7.5
LfE / (g/100 @) 67.4 = 141
AL/ (me/g) 197. 20 188~194
3 g
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WHFETZHFGAR

BN, FXLRK, AT, EFR, W OH

(BRFRHE R B 5AEY LRYR, B /4 71002D

W EATRMAFERNTAMA” Nisin 95 ERMA(A)-TREO-HERM(A)JLERA
6032 MR G AL R Bk R b B AE ODgy,  Nisin 89 5 h 45 A3 47,485 T ® e ACA $L
IR 6032 ARG EL BB E L L &N, EXHA £ £ %e L e £ R A Box-Behnken
R E @R, L TIHRE ACARSHERN SN Z Lk BER, FHET LHER
T RAEKTMAA CRAIBAME 2 h Btk E 236 r/min B &R F 33.7 Co@mik B 4.9
mL/min. ¥ &4 T #F 69 5L A ACA RS & 8 A 7 Nisin, BB E AL ODg,, 4 0. 181,
Nisin 2 #4 5 242 1U/mL, % % R 5 AR Fnl 5 da A B4, 5L 0A ve B2 & o A i R AL 3% 55 36 52

H .
KEIRHE T E LM A, ACAILBARSHE
FESZES:TQ20. 1 XaktRER: A

The liquid core microcapsules preparation conditions
affect on Lactobacillus fermentation

HE Xiao-xian, YUWEN Ya-huan, YIN Ning, WEI Jie-ru, HU Jin

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

na)

Abstract:In order to obtain the ACA liquid core microcapsules of lactococcus lactis 6032 for
Nisin fermentation,absorbance value of ODsy and titer unit of Nisin in the broth as compre-
hensive indicators, the liquid core microcapsules preparation conditions affect on fermentation
of Lactobacillus was discussed. Based on one-factor experimental design,the quadratic model
was founded by the Box-Behnken response surface model. The optimal value of each prepara-
tion condition were chitosan dissolution time 2 h,stirring speed 236 r/min,temperature 33. 7
°C ,dropping rate 4. 9 mL/min. Under these conditions, the absorbance value of ODg, was
0. 181 and the titer unit of Nisin was 5 242 IU/mL, which is consistent with the predicted
value. These showed that it is effective for optimizing preparation conditions by response sur-
face methodology.

Key words: preparation conditions; fermentation; ACA liquid core microcapsules of Lactoba-

cillus
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S 8 CAR [E 255 1D s oKk SR EG CRD (AR KT

FLEE T K (Nisin) IR AR 7L B SR R 8l e 4B R,
SEFLIRBEBKA 7 A 1 — BB T W, R 34 A
IR A B i K M Ny F 2 IR G Y X
2 IR PHPE TR AN 2R AT I B A RS M W E ], 2B
i 24 55 B e AN BT A SRR R AR A T Y
A, HE R TR 25 AT

AR, Ay fige TR LR TR U R IR L R TP A AE 1Y
AR 41 JC vk B 42 R AN Niisin 72 541K T 45 i) 1
VI 222 28 56 1) FH 400 00 A e 0 4 R & 2B 7= N
sin #E47 T HF5E.

Kordikanlioglu B ZE5 Fil Simsek O 25 i
5 3 1) FL R T B bR (PLACT) 4858 T H 5 LT
BTG 01 4w 7 LT o EL R A A AR E
SEIRT SR S WA 7 Nisin, Tk 4 R i e
A3 PR T & AR 7 Nisin, 15 H O w3 R 55
Nisin 2 T37 25 7K B 15 252 08 A 8 19 1 (1]
B A b AR R 2 T IR N 8 kT AR T
Vol /D BCE B L L Nisin RLH K F 82 0K & 185 55 9L
B BT 2 B TR A AR K B & B Nisin B0H e K
%) Bsf ) b O 25 20 M K 29 4B 3R 2 h.

ASY A0 T A0 A A 1V TR N (A - BB
(O BEFREN (A E. Coli T8 16 55 F 1 F1) T 1 14
20 B Y A A AR s AR O S OR AU E T ACA
TRE R 1 S AR ) B T2 A 1 B A5 b R A R B
pH 4% A 5 Bt T i ELH A E T iR B Y B R
M) PR 2 7 RO, I E S 1 L A B4 194 5% R Y 1
BEFUK 5 FF 1

A R R 7 AR ) B LR AR T W
Nisin )43 75 5 K. ACA FL R T W0 T 2 A4 7
Nisin 75 Z i — L WF 5%, (Al & T 250 5e R
R ik BT T80 ) 28 0 R TR o S R 0 e R DU A
R ACA ZLR T8 W0 13 9% & B2 2E 7 Nisin HERERY
WEFE A 8, o 1 AR A5 38 T 47 2 K W4 77 Nisin
) ACA FLAEBR B 6032 Wt fl 2 . A% SCR ) hf
T3 % L 5 S5 R HEAT T IR AR I 5T

1 MBERE

L1 AHAE

FLBEER I (lactococcus lactis) 6032, B P4 B} £
KA 5 A TR 2 B 416 5256 2 fREC

4T 08 2 BR B (Staphylococcus aureus) , B
VIR KB 54 TR 2= B 416 5256 2 fR.
FEHMEDD = 80%~95% 80 H AR Japan) ; I

KID s FrBERR N (AR REETHT RO s KSR (AR K
HEHTEAE) 5 540 A] UL 43 )6t BE 1 (UV-1800, MA-
PADA) ; H 3l i £ 2% (D-2000Y . K Ht 1l 18 2% R}
.
1.2 S%%H*k
1.2.1 HREGISARE ACA B

W5 15 1L B g A 7L R BE BR T (6032) 2 5% K
AR T CM Fh 5 5 rh L 78 37 (CH554% 18 h,
B0 (4 500 1,10 min) WA R, 2L B K I
BOURREE R 3.0~6.0X10° cfu/mL. ¥ — & E K
TRV (10 ¢/ 5FLME 10 : 1 AR E,
F— W 5 mL ¥ &% DL — & 3R o &) 2%
CaCl, BEFE W L AL 2 h T A v 05 TR 495 6 M 2R
FHA SER K vl e 5 B B T 50 B PR W (5. 5
g/L,pH5.5) 1,30 min 2818 8, i o 5 R 45-
FE B T A, TR 0. 05 %6 T R AN U B IE 30
min il 75 1 35 TR 440 CAD-7¢ OB (C) -1 35 R 45 [ 588
TR %8, B J5 FH AT 46 IR 4 ¥ Wk (pH5. 5.5 %0) W 1k
15 min, e &6l LI T ACA W THZE.
1.2.2 FLERE ACA O THRE A& 1 S EA

I LR il 45 0 LR B ACA WU T 78
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B A5 T 128 LG 5 25X B, 7E 600 nm A0 I 4 1
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10204 M) o J i S 5 i
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BRE {E G RS R M v 5, B IR R K IR R 03} 14500 5
PE2E. o T ROE RN L BT T R R R g =
7 56 0, S 5 SR A R 2 14"

0.5 5500 Z

-ODW, 0.1 H 3500

0.4l e 15000 00 5000

g 22 26 Mﬁi’;ﬁ(ﬁlfg/oc 34 38
0.3 H 4 4500 E i
s B2 & B B A K B AR 9 R
B2y {000 % ik CaCl, 70 S BT 10
2 e /N R T 0 R A, T
" 17" BELJ3 e » A< T 45 R 5 06 0 B S N , b 22 1
0o T, I e B D 000 K 3 B 5 2 1. R R

T o R Sy S5 AR N R 3 .

H1 (&1 3 W] AT, ZE S N B2 24 5 mL/min B, Ni-
sin RO I B 5, 1O BE M ODgoo I AN 2 B A
A BB A1 T A5 A T B D | b 2R T RRGE
8 T E YR Y Nisin /£ 91, GE0% 28 4 40
if K B L 245 75 % R0 B 7 0 40l T Nisin A=
T P[] B A% JO0 A0 238 L U0 04 Jom PR A, et i 4 i
LN | R =

0.5 5500

oD,
04| E ¥ 4 5000

+ 4500

A/ (IU/ mL)

*

4000

Nisin

3500

3000
2 3 4 5 6 7

W)Y/ (mL/ min)

B 3 A Aeik O R B AR 0GR R
2. 1.4 BUABER FF R X e 9 e T M e 1) 52 )

TEFLIR T ACA W08 T4 1 ) 5 3 B b, 3 4
R RE T S e e I A A T U R S I R T 2
(ORI ks St Y N T - € 35 (Ul ok (|
FIASTR). A 4 B A e e I A rp 2 2R )
VERT S BB A RN J5 52 B2 I ¥ ) 1 450 2% 5 4o 4 i
PR UL AABE PE  Xop L5 e 0 2, 2 A o R A A
BTN S, 25 R AN EL 4 s,

M 4 7T LUE H 76 5 FF 3 B A 250 r/min
B G EEAE ODgo /)N » Nisin &0 e K. b5 » bl



%61 RN A L 5 ) LR T VRGES TR R IR R Y A T2 AR Y « 135 -
0-5 5500 R2 MWMNEI1EBSHERSIT
I OD,,, - - -
[ J7 25 K IR FEHM df ¥io7 F{d PH
0.4 | B2 M 4 5000
g Model 0.081 9 9.02E-03 371.31 <<0.000 1
4500 § A-TEPEE 7. 38E-03 1 7.38E-03 303.96 <C0.000 1
£ B4 B 3.79E-03 1 3.79E-03 155.85 <C0.000 1
4000 #
5 C-if Jon 3 i 0.011 1 0.011 441.91 <<0.000 1
3500 AB 1.30E03 1 1.30E-03 53.37 0.000 8
AC 3.19E-03 1 3.19E-03 131.46 <<0.000 1
3000 .
100 250 400 550 700 BC 1.00E-04 1 1.00E-04 4.12  0.098 2
WL B+ 32 T2/ (r/ min) A2 0.014 1 0.014  593.16 <<0.000 1
B4 Pk E AR R B AL 6 R vh B2 0.013 1 0.013  542.08 <<0.000 1
5 WL B P R S BT 48 K, W O B A ODggo — B 1Y 2 0. 035 1 0.035  1429.42<20.000 1
R § Bk 2% 1.21E-04 5  2.43E-05
KT Nisin R 5 22 B AR, 1T A 2 44 09 158 1 ) - 0 .
A e N ‘ ! ES 1.13E-04 3 3.76E-05 8.67 0.1051
kﬁ{ifﬁi%&?ﬂpivémﬂﬁﬁﬁﬁ Eigyﬁii:ﬁ Al % 8. 67E-06 2 4.33E-06
T 40 L P> R T T w008l
. . . R?= Rig=
aps 1) H/ J Vv A ST S IA
2.2 by RLE AL 69 3 5L RO B E 52 Ik 0.998 5 0.995 8

2.2.1 =0 R Il AR Y A 4 5T

Wl W AE Ry (ODgoo ) 43087 7 58 X SE g A5 R 5k 1
FIE7R 7 2250 BTNk 2 iR, XF3R 1 Ry s ik
Il ENMIE AR R EH A R, =
7.32—3.15E—003 * A—0. 26 * B—0. 94 * C+
3.00000E—005 % A * B+ 1. 88E—004 * A x C—
1.25E—003 * B * C+2. 78E—006 * A~2+3. 73E
—003 % B'240. 097 * C-2. f13¢ 2 A %01, iZ% ] A A2
RUR 5 3 (p<<0. 000 1), KR4I (p=0.105 1>
0.05) A b 3, [A] B 12 4 AU (19 [0 5 &R 0 (RP)
0.998 5, BLHA L & 2 FE AR & . BB AR & ) W i 1 {i
R, (ODyoo) B84k, AR B A2 B3 BC A W 3% 4b
—KI A.B.C,28 HIl AB.AC, —IRIi A* . B* I
C* #htk i

1 MEBXBREHTRER

2 A*Tﬁﬁ:ﬁ ‘Bf?F:'J % C*‘?ﬁf]ﬂiﬁﬁi ODsun Lygiiy
B/ (r/min) &EE/C /(mL/min) /(IU/mL)
1 400 34 4 0. 302 4532
2 250 30 4 0.321 4 312
3 100 38 5 0.232 4632
4 100 30 5 0. 308 4621
5 250 30 6 0.402 4213
6 400 34 6 0.434 4238
7 100 30 4 0. 304 4 532
8 250 34 5 0.182 5230
9 400 38 5 0.335 4120
10 250 34 5 0.179 5290
11 100 34 6 0.323 4 300
12 400 30 5 0.339 4 920
13 250 34 5 0.183 5200
14 250 38 6 0. 345 3 980
15 250 38 4 0. 284 4 100

Wel B {E R, (Nisin L) 43 BT 7 48 Be 52 46 45
M7 Hringe 1 3R 3 o, 3k 3 nl A, %
R 52 (p R 0,000 3), TR B2, K 5
fEM 0.181 4(p=>0.05), HiZt& A R, =0. 987 2,

G0 =0. 964 1,156 B 4SS 70 5 ST B 52 50 40 & B4
et T 10105y R AR S 30 s R AT 40 A 2 AT AT Y. [l
FENR,=16.42 * A+1 998. 98 * B+6 284. 83
*(C—0.34%A*B—0.10* A*C—1.31 % B*C
—9.28E—003 * A°2—28. 63 * B"2—630. 75 * C"2
—45 589.65. Jy 4045 Kb, — kI B M C 1Y p
<C0. 05, % Nisin M 52 ma#k e &, H B /5% i 5
W LVHIEIAB 8.3 (p<<0.05),FE Tt 3 A
AR DA I LA S TR X6 eV AE R, B
AT B LR C R

x3 MEE2EHASHTERSET
g+ 33 SR df ¥o7 F{d P

Model 2.59E+06 9

2.88E+05 42.8 0. 000 3

A-PEFEEEEE 9453.13 1 9453.13  1.41 0. 289

B-#l %% 1.90E+05 1 1.90E+05 28.31 0.003 1

C- P 69378.13 1 69378.13  10.32 0.0237
AB 1.64E+05 1 1.64E405 24.45 0.004 3
AC 961 1 961 0.14  0.7209
BC 110. 25 1 110.25  0.016 0.903 1
A2 1.61E+05 1 1.61E+05 23.93 0.0045
B2 7.75E405 1 7.75E405 115.18 0.000 1
C2 1.4TE+06 1 1.47E406 218.45 <<0.000 1
k2 33623.25 5 6 724.65




- 136 - ESMEREFR % 33 %
g3
5 2K U8 Epm df B FA{H PA{H
AT 29 423.25 3 9807.75  4.67  0.1814
ali 157 2 4 200 2 2100
SR 22 2.62E+06 14 80
R = Rhg; =
0.987 2 0.964 1
2.2.2 PEMEMKEEAEM 3800

K5 ~7 WM Z T4 A 1258 JARE TR
Ry A{ELAY W R 1T 3D IR AE 2k 73 B P DA 7 T ) ¢
R AR S (E 2R n] LA Y, 76 FT 8 1 38 R N A7 76 1)
(L B S WD 7 1A ) 5 A A o [ A 2 45 {2 A/
AV 20 8 e 5 WD L TRT 4 AR TT DL 45 P R
[ 58 HL R Wi R /MR O - AC>AB>>BC.

e 00
B:ifil % iR E(°C) A P UE (r/ min)

B5 AfB X IR mE
W B ODgo 89 % vh

40000

325.00

- 450 :
C L (mL/ min) AP (r/ min)

4.00100.00

B6 ARCREXRmIE
# B 4 ODyoo 19 % vh
Wi 1o fH R, (Nisin &%) A4 MR 07 11 A2 5 £k 40
K 8~10 iR, 2 te i v] LA e, & 8 v 7 i [
WREMAER K. RH A S B s HE/ERKK.
POl I IVATERE SR Qv R X I o TR

5.00 /'ﬁ/

4.50 32.00
C : i 0 ) (mL/ min) 4m/ Bitl &35 IE(°C)

B 7 BfeC X5
7% % # ODgo, 99 %5 7h

34.00
S o 32.00 175.00
B:ffil & W )L(°C) \mﬂ)’o A B #E(r/ min)

B8 AADB XA ERBER
Nisin 289 % "

Nisin/(IU/mL)
-
[}%]
(=1
<

~=100.00
325,00

7500 058 4 P i)
B9 AfeC REZMTHELRME
Nisin 2 M %9 % &
Ml 45 8 Y Nisin 200 09 e KAE I 5 252, 4
IU/mL, WG ODgoo 24 0. 179, AH I 1 il 5 45 14
P PEHE 235, 63 r/min. H £ E 33,67 C 0%
B 4.9 mL/min. % &S BREAER R 101
E A RE B 236 r/min. il £ IR E 33,7 °C L% N
W 4.9 mL/min, FEAEIE G 550F T 52 RAEE i 2
h Fr il #53 B FLER 1 ACA RIS T %8 & B2 42 7= Nisin,
HEAT 3 K47 5 E 3K 56 L Nisin 204k 5 242 TU/

. 450 N
C 3 I Z(mL/ min) 4.00 100.00
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738.00

"
5.000 /ﬁ 36.00
450 S 3.

C AR (mL/min) 4.00 30,00 o0 Bl & R IZ(°C)
B 10 BAC RE D HERE
Nisin 2 89 % &
mL, W% B ODgoo A 0. 182, 55 BRI T 4 AH L
LAH X 2 20 43530 0. 20 26 T 2.2 Y6 o 156 BH i) i T 424
B BTN T 52 6 25 SR T S

3 &g

(D52 ACA LR B B0 T4 & e g 1 Tl
B IR R R S 45 RO 5T A AT E] 2 hy
P FEH BE 250 r/min il &R 34 °C R BES. 0
mL/min;

(2) ma Jo7 18 £ A 45 SR 43 B 2R WD 40l 2 Lo %
T BE L I R R X WO BE B ODygo0 52 M 1 5 255 4%
PRI 28 % Nisin 25000 52 0 1 K /IMK IR S - il 25 T 3 >
T TI0 TJRE > 45 E

(3 M 7 T 325 A A 1) e A0 Tl 8 25 A2 Sho 4 e i 8
236 r/min. i £ 33,7 C M INEE 4.9 mL/
min. 7625 0F R H1 45 19 ACA FLR B 08 i 4% 1k
17 % W2 P2 I, Nisin 206 & 5 242 TU/mL, OB
{H ODyoo A 0. 182.
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(BRVERHE K2 i 5 R TR BE . BEPE P22 710021)
i E.2d M ANEEFERA—ARTHARE FHHE = T80 R R ZM607) , @i 2t B 4
BAFIEME AR 16SIDNA FAl st o LI B B 5w i) X L i . it shiz
KEER B M OB R B Pt AT A, S R A A% E 4 pH 6.5 A BB E 30 C.
AESUFEMNT A8 48 h LEw 51434512 /L, LB RZLEREH 73.01%.
KPR ZHRELIOHE; T8 16srDNA; X8

RESES:QI39 Mk ERERD: A

OB R

Isolation and identification of zymomonas mobilis strain

GONG Guo-li, SHI Zheng-hao, ZHANG Tian, WEI Xuan-ming

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

na)

Abstract: By isolating,a strain (ZM607) which can convert glucose to ethanol was isolated
from soil. The strain was identified as zymomonas mobilis by observation of morphological
characteristics of bacteria and 16SrDNA analysis. The process for converting glucose to etha-
nol was optimized. The yield of ethanol was 45. 12 g/L. which accounted for 73. 01% of the

yield predicted theoretically when fermented in microaerophilic condition at 30 °C, 5% inocu-

lation, with initial pH 6.5 for 48 h.

Key words: zymomonas mobilis; ethanol; 16SrDNA; fermentation
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B 2 B0 AN W7 A J A A 0RO ) 75 SR i
KA, A7 BRI AN ] A B8 U8 2 i 5 O il
A EEANWT A B /D [ BF 0 B T R 5 T G ] AL P
DL I Sl A B D5 R R AR A% 48 BB RS A5 1 e 3R
8. LB OB BE TR, AL GE Y A T A, HAAR
ZI AL A A R B AR AR R RO E
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iz 3 kB M T J2 W 1f Enter-Doudoroff
75 TR0 P 0 2 A R SR ke IR 7 A T A R TR Y
Tt A DR TR R IS R Tl £ T MG S R ) b
R e i A AR IBC L 3 T DR R 4 v 1 2R 7 S AL
OSBRI EEEAR G, TR K BEA P OB A B
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EEWH FHZKARPAEEIH (20906058) 5 BRPTRHE K722 ARE T H &I H (XSG2010009)
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SR [ ) 45 - 32 5l T B0 T 0 97 0k 5 S « 139 -

Py O AT A e R TR U L R T R TR A S
HAE 2B R e B AR R B i 5t (H J AR
RIS 12 Bl K T B AT A TR 1Y SR TR R 1) of TR
AR MAIETE B I K, A D% 2 23 B B AR S AR
VAR MRS A I 90 R 0 B T AT AR SCAR T — il A 1 0
w73 B AR AR A2 Bl A e B TR 14 7 ik L I X B 1 1 Y
VR AT 10 40 1) S e 2R AR A

1 MBERE

1.1 #4

1.1.1 +#

- HERE R B P R R A MR R W PG
Fl £ 2.
1.1.2 g3

(DR B BR B B 97 ik R 20 g R B1E 5
g TR W 3 mg, A ACEL RN 1 g, AR Bk 5% 1
g R A 1 g BRBREE 0.5 g BREE 1 g. Bk
20 g,7K 1 000 mL.

(2) KBRS IR 5L A A0 120 o, BERETY 5 g, TR
AR g BiBREE 0.5 g BRER 1 g,7K 1 000 mlL..

(3 FERE L FRIE A A B 100 g BEREE 5 o, W
MR AP 1 g, BRIREE 0.5 g Bl %% 1 g, BifiR 20 g,
7K1 000 mL.

(DOTTC EZRFFFE.TTC 0.05 g, #i% B 0.
5.3 1.5 g.7K 100 mL.

(OTTC FRIEFHE A A 10 g, BEREE 1.
5 . A 1 o . BRBREK 1 g BREREE 0.5 g. #F
B 0.3 g, Biflg 20 g, 7K 1 000 mL.
.2 BHsB

(D EFERFE AR g BT 100 mL G
KB = A, 200 r/min ¥R IEY 30 min, T B
B 10 mL BRI 100 mL B 5 5 55 5L =
R, 30 °C L #FE R R 24 h

(2)F7 168 TR Ak e 5 9% BE 00 O - W L 8 R 5 92 W
50 pL WRAR THP B MR BR L 15 F 4k F .30 C M H R K
I op HA D A S ) TR PO T (R
by PR B 5 EA TR AR R4 L 30 CCHE SR 2 d ]
JUIR , B2 W& S0 5 0 Hoe A RbE 5 35 4 L.

(3)TTC -l i 3 « 45 R4 ThT 35 F7 10 T BK 45 A
TTC N2 E. 30 C R AERIE 2 d. K
HERHE.BA—#HZE TTC LERFREEER
% TE 30 C R BEGAATE 4 b, PRILT (OB TR IO T 7%
R AR AE I 2 A .

(DR E T % TTC VMR E 75145 3 0 @
RO 4 A5 A 200 mL & EERE FR L0 = A,
TE 30 “C M T H B AT A BE, 48 h J5 I & JLA &
PV R A S A K S A 1 TR PR A
— LA E.

1.3 WAEZ

5 ICF I TE R B9 DNA, X 42 B DNA 317
PCR ¥ ¥4 16SrDNA, F 1y 51 9 23 H 51 #. PCR
R Z 25 pL(DNA #A4R 2 pL, FiF51 8
1 xLFHE5I4 1 1.2, 5 mmol/L dNTPs 2 p1..2
X GC buffer 10 pL.5U/pL rTaq 0. 2pL..ddH, O
FNE 25 pl). BN SAF 95 CHiAEM: 3 min, 95 C
A5PE 1 min,54 “CiB K 1 min,72 CIEH 30 s, fEH
30 WL IJa 72 “CHEMH 5 min.

¥ PCR F=9 11 B 4 A BEak 2007 v 4 fk Jf
e K I 45 2 ) 3% R 81 7E NCBIL L it 17
BLAST b X, 4845 [F] V8 M 45 & 19 )% 31 5 0 bk 7
A MEGAS. 1 8. i N-J Fik . MERSE AT
B
1.4 BAAEKRM&RGLH

20 T 7 ER A U Y B AR R R R R KA L [
I B AR 2 F T W 00 D0 Ao 0T AR AR 3 B RS
A SRR PR RROE (TG M AR R RO BoA K Y
DRVBFH T R B AIR 52 00T A4 O O 87 AR 79 2 1 0 A2
A H EE.

AR AR R 0 22 . (LD PRBRUL A 15 I 55 75
F 100 mL ARG FRH P, 78 30 °CF [ 1H IR 5% 57
N B E GRS % 24 h ()3 5% URBLH) 1 352
o UL 9 4 1) TRV B BB B 200 mL Kk B
M = ,30 C T E R R, 3 h lC— KA,
I8 A0-11 WL 436 5'% BE 31 72 ODgoo B AL (3) 4
0 25 B 2 T A R 0 A il &

1.5 A BEFAREAL

T R RIS pH R A R X K
TRV T 7 o 1) 5 ) AT 4 AT LR Y L
25 °C .30 C.35 C.40 C:; ¥4k pH 43514 3.5,
4.5.5.5.6.5.7. 55 3R 43518 5%.10% .15 %.
PRI AR IR 20 h (0 DR IR 2 o ) Ok IR O AR R L
EOREE A8 WS WE Kk B O WE R T
T E Y RS A

FR A 1A PR D 2R S G 1 45 5 L FE XD 4R pHL.
KRR E B | % W ) S SR O R &R = KO
) Ly (3') IE 3¢ R IE 23 56 (& 1 fF ), LA



. 140 - ReHEARESB

o533 %

T A R AR
x1 AREBZFHAHEZRIIZIT
5SS
K- A BCRBERE) CUHERE) DCREER D
(pH) /°C /% /h
1 5.5 25 5 36
2 6.5 30 7.5 48
3 7.5 35 10 60

2 HR5WE
2.1 ZBHEABLIA G GHL

A A 338 v i 36 ) — kAT LR R A R T 2
fE J1 B R 1R B S5 o ZM607.
2.2 ZM607 975 & 4542

ZM607 TESERIEE IR 3L L RT3 3~5 d J5 . B Al
AN $3&: Sy SNl 8 N - I S RN )|
AR 1 R, FEGAE B N OULEE 41 2 EL A
RAH1.5~2.0 pm X4, 0~5.0 pm, WA 2 Fr
7N

e, . "y . /
A1 BHZM607T HHA%EES
W P g»r W™
'
ﬁ -
“g . a
o q;
”/ > ¥ o)

o, L
7

v

L ]
\':"ta" X
Q‘
~
g°$v° l
e ?'a o "
s S L
‘1 ’ et
—
] - - ci 1
™~ v ,x |
|- ] o J

B2 ZM607 # AR A (X40)
2.3 ZM607 #5 %

FH— X538 5 1 9 % B Rk ZM607 1y 3% R 179
W3R8 17291 500 bp 9944 A B, 5 PCR &5
R—F HA ik B E 3 frs . Hod A 401 ¥ 8
ZM607 & H 434 7= W i 45 s DI AS 19 T 51 A

NCBI Hr 47 )57 51 [R] T 1, 15 21 5 1# bk ZM607
FEEEEK, ZHEENRERER, A 4
iR, B Bk ZM607 5 2 Bk 16SrDNA ¥ 3¢5 )y
AB680510. 1 (Zymomonas mobilis NBRC 13756)
FI NR_028793. 1(Zymomonas mobilis Barker [ )
MRS O F f i, [RIR M 99 %, IR Ik, 40 28 4 e

ZM607 iz 5h & B B MU % (Zymomonas mobilis).
4 3 2 1 Marker

1000

2000

1(1459966.1)
F439966.1)
NR 116018.1)
uin Y20(AY326523.1)
(GL947878.1)
_116368.1)

T60 FOMCUS08379.1)

mobilis(AB68U310.1)
omanas mobilis(NR_028793.1680510.1)

B4 Bk ZM607 89 % %k Lkt

2.4 Wk AEKRBZL

f I 5 AT, RS 9 b, B R IR AN B K
W1:18 h J5 L #E ARG E AR i DL R AT X U
A 1 AR, 5 B TR PR TR AL 18~20 h.
2.5 WEABEH
2.5.1 IEHEWYILE pH

Hi 1 6 T, 2 pH ARG . £ Y 7 B 4D,
BEE pH B L Fb, & B T £ B 0 7= ko B 2 4
.24 pH=6.5 W}, Z BE ™ & i oA 40, 22g/L.
AL 38 B & BE AR B ZM607 K BT 2B R B

pH 7F 6.5 £ 4.
2.5.2 I&EHIRE

PR 7 AT H0, &R B b 30 °C L35 °C A,
ZM607 1 £ B 7= i fe . o B oA 43, 25 g/L Al
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2.5

// \'*\\

1.0}

|

0.0 1 1 L 1 L 1 " 1 L 1 L 1 2 1 L
0 5 10 15 20 25 30 35 40
1/ h

B 5 HEik ZM607 #54 ¥k ¥ &

OD

45
401
351

30+
251
201
15|

ZEEE/(g/L)

10+

ut
T

pH
K6 pHTESEHNZW

] BE = T i IR 6 A0 i %) 5 M AR O T R TR A
1) & BERE 1T . BT LL, ZM607 % I 7 2, T 1) 3 BT
HE N 30 ‘C~35 C.

50

45+
T ———

40

35+

R/ (g/L)

-

30+

25+

20 1 Il 1 1
20 25 30 35 40 45

mey/ec
B7 BEMSLEASETHYA

2.5.3 EHEMIEME

MR a5V, LR R 36,12 g/Ls Y4
Ay 10000, ZBERY =52 35. 45 g/L; %
Five Ry 15 %6 B, B 7= 2 28. 76 g/L. Al LLE
M 4 o X 2 T VR R 2 T T Y R AN R AR K.
L5 5 N8 T ) 91 RN TR R R ] 3R, ZM60T K T
CBEM G A A B 5 A2 Ay
2.5.4 FefERBEFM

HE 2 ADEN, KBEAMENEILAHE 2
A;B,C\ D, , BV iR e 55 1F J - 91 iy pH6. 5, I
30 C,HEFhiE 5% , K FERTIH] 48 h.

x2 ABFHENETRKBER

EiRe A B C D MR/ (g/1)
1 1 1 1 1 31.68
2 1 2 2 2 40. 40
3 1 3 3 3 40. 43
4 2 1 2 3 40. 48
5 2 2 3 1 34. 44
6 2 3 1 2 44. 54
7 3 1 3 2 42.07
8 3 2 1 3 42.46
9 3 3 2 1 27.91
K 37.503 38.077 39.560 31.343

K, 39.820 39.100 36.263 42.337

K 37.480 37.627 38.98 41.123

R 2.340  1.473  3.297 10.994

2.5.5 BRI

TE 3R BT 45 B 09 S A & W 45 08 N AT = i
K, B0 hs pHG6. 5,3 30 C, B i 5%, K
BFA] 48 h. K BELE R 5, 15 2 B0 & 5 2y 45. 12
g/L, LGB E PR H Y 73. 01 %.

3 Aig

A SC FBRRAE T —Bh A 3 rh i 1R 02 3 Kk
RO TR 9 T 0 IR T R R SR AT TR
b RAS T IR Ak & e A .
A = e A5 B — MR 7 2 BERE ) B0 1 4l
P ZM607 , IR 0 % 5 i Bl e BRI 1A 7E O
PERLFR o, 2 TTC - S € 325 0 1 B Ak 1)t B
J:TTC A G R—FE K, el EZza M A
B A,AENKIERSREARYA Lk 2 H
Ko BT LA R R BE RO Y AR, Il S S i £
KB R PR A £, TTC #5321 S Wk
S, o A R AT v TTC F
Mt €8 K 7 2 PR T 50 058, 4 T O A% A A
I 1 e 7 4 AR
PR ZM607 KT 7 £ T i) B A & I 2% AF S W)
7 pH6. 5,3 FE 30 °C 3 fhit 5%, KEERTH] 48 h,
REEW T B P71l 45,12 g/L. HE. 123 &
T F L TR 3 VS BT Bk T T R AR S 2 7
FEN A R U R T R R B R R
A= 7= A A A SR SR AL Ry figk 3 S ()
R, W B Bl R S TR AT 35t A% R R I BT
Y35 4 )5 Bk 5 7 1)
(T 45 147 7O
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(BRPERME R HLH LA 2 BE . BRVE P4 710021)

W B ATHHASRX.EATEORA I ERXEG B RKRRAEIHEREG >N, EZEHT—4
KA FH RN, ZAKRARRLABZFIANM T EET BLZLEHFEIREBAFEL; RAEK
HHERLAZARAG AT EE R BEEAN . EXRLEEE,. ST A0 A&
ik EARABREAY L E ERXBEAN  REORXREIBEARASKECT. 2300 ALK
#H &% E 72 mm/min, k4% 7] L&A )R 0.5 mm.

KR KR 4 ERKE; #8%F

FE 4SS TS255. 35 XHEARERD: A

Design and experimental study of a pitting device for jujube

WEN Huai-xing, ZHOU Gai-mei, YU Zu-jun

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

Abstract:In order to develop efficient,practical and reliable pitting device for jujube, through
the analysis of the principle of the jujube denuclearization,a automatic pitting device for ju-
jube is designed. Using ball screw nut pair mechanism drive pitting tool to do reciprocating
movement to realize denuclearization. The positioning clamp was performed by special fix-
ture. It was showed that the linear feed speed of pitting tool has significantly influence on
broken rate for jujube. By the orthogonal test,we can see the best pitting parameters of ju-
jube :moisture content is 67. 23% ,linear feed speed is 72 mm/min, cutting knife thickness is
0.5 mm.

Key words:jujube; pitting; orthogonal test; broken rate

O 73NN KA LT BT 2 R (R B A

0 35

i}

ARG RAF A Gy 18 Ky BT G ] 45 ol

RATEFEC A 4000 4FRL; L B —FE S db @l ROETRIN TIF & R 50 AR & dh B AT
BRE N, HEREREABRORKESY g4 EEMELERN LR, ERE B EE T
R Y BLCEABAE R AR R4 R S P BT AR BB A MR RE L T R L

5 300~600 mg, HH BTN 3. 300, P SRR AR N FOR T B i Pl R L

* WrFs B H#3:2015-10-19
ESTR P A 4 F TR & T H (2013]C28) 5 Bepi & #0H T & WA 51 H (14JK1100)
EH B SCM %1957 —) B Berg s Iy A 208 2R WL B 58 0 ) AL — iR Ak iR A 5 A Bh s
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SCVR DA R AL o 1 BT SR B 0 A7 + 143 -

h TR R A B R AR 2 Al 5
BeXF R A [ 3 LT T 058, IF B T 2 8
RABHAFAE G A 77 RO 2 R K 97 Bl 0
HKATEEME 22 AR ) T, LR 200810049589, 9 %
FET —Fp LML, 7T LU T 2 F = &l AR} 2
F14) T T R A A 2 T A R R B ST B LR L R AT
AR 5 52 B0 R 4% 0T B ) 1 R s 47 AR HLSCR Hh i
i 5% F1] 200920035041, 97 & H T — Ffr 3y 4 41 AL
AL, U T 9 o S B A A HE e R R T
LR IR ARSI N S U LY G = 8 3 21 B = - SN
PR BT K T4 24 ; % F] 201020201061, 11 1%
Th T — M e A% 2l 2 T Bl 2 Sk 19 1 R ARORH X
T sk O B 2 MR O iE 8l I ML L
% AR FORHE BARORAL ;& A 200820070125, 11 4%
T KA L AL B A% H 32 AT 0 (B 28 T 24 i f) AL A iy
Bl bk i 1R aE 3, KA TR S 4 R HE R
MR AT HEY L E5 40 Lb 3 2 2% ik % I 2 80k ok
& R AR L.

Sk T R AL S A R A BRI R A T
TR R, TR RSB R TG,
AT FAZ R A S BRI TS 8k KR 32 R
FEAN KRR N AR AR AE S AR 5 B[R
GBI D FCH BRI T3 A . 38 ok ST 43 B el
ZT A e KA AR T AR R AR R BT L4 3
RD £ A 14 e R A A T 1 R AR R R AR RSE B 4
T, B RO A 22 AR K, 5O A [ e 2 0 ¢
R

B X LRI AR LI G AL R AR AR
F R L F 21.201420685125. 81 AR I T
— R LALIR IS L. R TR R 22 AT 8 B R AL 52 8
FAEFF R LT 38 8h s B R B e BB T R
Je B LA A I I T B L ST T R R
FALTSE SNSRI
B T 56 K 4

1 BRI

L1 XxHRESH

e XA 5C SCHRAE 47 20 o DA RS BRAT 6
IS R R b AT LA R AT R A I BE SR
PROFEASE - SCEL S W R AR A 2R R ) B S
TP AR S R AR AR R O T I B R A
KA 2 A 53 WYKL RN TAZ S A B AR 26 58 .
AR — Mz BT B T s AT LB, KR
J1 R 250 BLAR 5 RATAAZ /I 24 L AR A X R
AR AR B R A SR 4R RO B AR AT LAy O Y

o W T AR ERTE 6~7.0 mm Z 8] RA, H+E
IR B2 0 HAR 7 mm; X T A /N R A,
K HEKEN4.5~6 mm Z A, HEZT]HEK2Z0
BLARHL 6 mm. XA BT AT DUGRIE B B W R 25 4%
B, RN/ R AR . T AT T 5 A% T B AL
L E A% ) HL R Y ok B b, TR T S R TRA% B
1E.

1.2 HxHAEHt

1.2.1 BRI R T AR R

ZAR KL ML R Ge T 45 AR T 2
TE KA LA I AR B /I 45 3 0 00 1 R 4 L — 2t
BRI R 1 B3 RIAEREAL AT 000 %5,
LA BN AL RGN 2% B AL B 0 SR T RN &
1R, o IR a4 i AR ' O e B B AF
41 ..

A 3o 0 e B B O S e
BB AL 1 IE R LR A HE AL 1 IE
S W R AT DA S I A AR . 2P AL 1 IE
RER W VR BR LT 5 5 22 AT IR L 8 WL AT Bh %
PP 7 LRI R 9 10 T 8 5 i
YEME , BE B SRR AR 25 0 1) KA JT 2 9 s 4 45
S| N S A = N o B S =) B el ) =3
St R AT A5 0 R T H 9 R A
Bl B AETHAT 2255 4 4 A TR AT 6 T9 L DA T 58
BLITAZAE .
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1.2.2 TRIRZZATIEEE R MY e £

X — AN KA BEAT WP AZ AR T T B ) R A
10 N, 45 it v BL BT 77 220K 3l /4 6 3k 35 2200 B 3k i
HJ) G120N 72 BL % B b, BIVR BR 22 K1 149 d5c Kl
%k F=120N.

TRER AT B TR 2 T X
_ Umax
Ph = Xom @)

KD v, TR IR LT BRI i 5 i 44
B (r/min) ;i NHEPLS ZFT AL 30 He, 72 BL IR
=15 e N ALY B 53 (r/min) . XF 4 E HL
JEN 48 V 1Y 86BYG250H B35 ik i AL , AR 4 i 45
R R AT e i s R n,., = 350 r/min, XFF
RS s Ve I/ T m s TEBEIR BRZZAT () L5 N
SFI01604-4.

MEEH N>>10 r/min W], X 7 Bk 22 4102 £F
11 8h ks B

S =VT fuf ufa <C. (2)

K. CoOND) RIS H AT fo R B H A
BB S0 IAEREESZ R REG R Sy =1.355 [, N Y
A (ND 3 C, IR Bk 22 FT IR BE B 14 % € 2l
i (N s T R4 LA 10° v g —A Bz,

ML N<T10 r/min B, B XF 7R BR 22 #1182 R
AT o B R e R R R AT F (ND R

F.(N) = f,fuF nux < C., 3

GOy BRI RE B =1, 405
Co N TR B 22 AT 38 BRI 1) 250 5 0 £ ar (ND.

Ze L VTS AT VR BR 22 AT K 52 11 B i A8 A 1 A2
FR.
1.2.3 FEHEARSHK

I HL T BRI B AR S H R 1 R,

x1 EHARSH

EYieSi Xof g
ik ALY RS 86BYG250H
L AL R /(N + m) 12
kAL BE AR /() 1.8
TR ER 2L FL AL SF101604-4
RERLZZAT I T/ mm 4
— WM 58 B R A R /A 4
R AT I e KATHE /mm 200
Il 25 AL 5 JAC30-14-16
Bl 5 AV R HLE /(N = m) 13

1.2.4 ENLIC BT

KA LA A b v e ALY 1 3 B4R 2
PRAIE 2542 70 5L R4 Hp O 0 8 X R % B A R A
e E MR H A XEHR KB WML AR
71.201420685125. 8", A5 WK 2 iR, W4~

R P S F AR 15 0 P93 &5 44 Ok b R R A B 2K
HETHHFAE S 5 mm. & 3 mm B9 M, H T %
PR 14, PR T UHAR B AR,

MR S8 143 A A5t R AR AT LAl =2,
Bl E 42N 20~25 mm,25~28 mm,28~ 32 mm.
PRI, 4% 8 g — O R 1Y e K AR BT H e i e B

PUR BT = o e SR . 7R KA L A% Z A, I
I A A R B L.

SEHEAT AP0 SRR iR

10

/15/14/i

10, FEML 14, B0 15, P SCHEE 16, AP S 8 8
B2 XKAREXEMMGTER

14

. \*\f\'\*\*\ﬂ f\'\’\'\f\f\ﬂ

N4l

14, % 15, N SR 17, KRE
A3 XAx%+&H
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o,

(b) de KA e 5k 2

B4 RERHEIFRETEHR
R R T A E LI BRI, A 2 5 E
P SCHE P 15 FEHEE 14 PR T R $F /N A2 20
mm, A& 4 ) . 24 R TE AE i I B AL
I B SR A AN 2 BT N S e 15 1Y b T A R
B4, anEl 3 A2 i B R HETE E 4 AL £ R
by 2 RA—AJ) F W KI5 a8y 3 J) F1(F1
=Fcosh) {88 14 £ 2G5  1Y HAR BRI B K
HEVEM, FE F AR EH w5 F2(F2=
Fsind) MAEH T RE W Niafr, &R 2K 3 4
7R B s 007 B BT B 8 HE i A A 2

JEI TR HARYE N 20~32 mm.

2 SHEEE
A5 10E e AL ) g S A0 AR s ) L L e

2 3 AL AR TR A s R R L, AT D A A
) T H A R EL LA 5 R
[ X60
R_ZOOXx (4

AWOH R AL HBYLFEE (r/min); £ 4
A R R LA 3K B 8 R (Hz) 5 = 45 3E B 0L 48 40
L.
it FH 20 i Wl BILBS 19 B /N i 4 o 358 vk
AKX GIFIR
E X Ph XA

KGO WS Hi/htE s (mm) s E Dk
BLASK 2l & 0 22 BE AR (O) s Ph IR BR 2 FL 10 5 72
(mm) s A Jg 980 LE , R BR 22 AT 00 %% 3l / v B 1)
.

1M X6 4 SR VR Bk 22 A1 5 e P o o
W Ah A e BV R 19 7 L T L A= 1R BR 22 4L
)38 Ph=4 mm PR EHEM E=1.8°,
e LA i AL B /D i 45 i S=0. 02 mm.

A E LR 1/20 445, BRI AE HF H B A A b
et — Pl 5 L (R Bk R B 4 000 AN, B4 ik i 45 1E
HALEITHI A N 0. 090 ° R E R KK BN
60 mm T8, B E a5 e B T AR B el R AT Y R
TR B AEPE B R R 70 mm AL, BPVR Bk 22 4T,
() 125 &8 130 mm, FEALFR BL5% 6 500 F%. Xf 25 it

ER 1N ) B B (N T
00 SPEED 1KHz; %5 T 1 #9117 WAL 3 & 1K Hz

N— g

01 G-LEN 26000000 ; H ML iF [ 35 T 26000000
02 SPEED 1. 5KHz; 45 N 1 (Y12 17 W (E 3 & 2. 5KHz
03 G-LEN-26000000; H ML [ []45 1T 26000000 2
04 END; 5 45 3R
WX BERFBEATN,ZEEREN R=15 1/
min, FIFEHEE N R’ =22. 5 r/min. B[ 38 o ok 25 4
HE LB TE 0132 A7 I 8 TR 00 38 AT LA 97 2 A

3.1 KA

WAL AT AR, KR B R R L)
B REWEIE N F AKX F 5EBHEE . K]
FLRE TR KRS K A 56, O T /N KO K it
[ 3 R T B T I B R B SR
A DL UE % R 15 % 1) A% 1 g
3.2 KERE

KAL) 1 AR AT 22 505

e AT — L
U B A Ui

X 100% (6)

3.3 HKBFE

R K EE N EHAER 26~28 mm, K
JER A0 ~45 mm B [F] & B A 35 RN R L
P A A A BR A ) BB H - K 3 kg /0. 1
g. R T I /NR 2 B UG IR 58 B B R B A CEp
56 R ALY i) S U e U P (A

(DRI — D E LSS 3 5 i R OC R, 1
B9 kg B PR G 5 KRN 660 ~6800 1
R NI 5 R T B REIE S 0. 5
mm, Pl 1 kg A h—4H , 10 50 5HE 3 2 pros.

()30 = . W 254 7] B py BE R 5 i iR 8 1
KR RO kg UCEW KRG KR KLHN 665~
68 %6 1% KA ik 55 FF i, BE B LA 3 R 18 v/
min, DA 1 kg R —4, BAHASH T iFT =KiA%E,
5 RO YA 10 skl B i ik 3 .

(I = P E R F KRGl HRE R,
Pl kg A —H, WL TTEHWEER N 0.5
mm , 3% BCHE HL 5% 3l 18 r/min, & FF W KA K
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ReHAALESB

AR KR A BEAT IR B S RO #E AT = G
5 Z R BOE P 10 U B sk 4 i,
(1 DY - B IE AR W R s R S
IR EAGIS I LA 2 R A% T FLBE JRE A = A
HEZIF AR, B Lo 3D IER R, HHE K TR
Nz 5 Fras. BT kg 00— 21, 45 B R A R
A KR 5 AT A S ROT AT =0k, 5

3.5 RBEHIEAFERLERE NN
SRS — 5 — 98 = A5 a9 i 56 A s A

Prk BT 0 b, K 5~7 B,

RBCFME I 9 40 Rl 8 i3k 6 Fox.
x2 BIERESSERRNXRXEHE

IR} - H " o BT
g SRy B B
/Hz /(mm. min~ 1) /kg
500 7.5 30 1 0.955 5.3
600 9 36 1 0.960 5.8
800 12 18 1 0.957 3.9
1 000 15 60 1 0.964 3.4
1 200 18 72 1 0.971 3.0
1 400 21 84 1 0.969 3.3
1 600 24 96 1 0.966 3.8
1 800 27 108 1 0.961 4.3
2 000 30 120 1 0.957 5.1

®3 ERTNEEESERRNXRABES

EH% T RLREE FEA B it T E T i A
/mm /kg /kg /%
0.5 1 0.972 3.1
0.8 1 0.961 4.0

1 1 0.952 4.9

K4 KRESKREERENXRABEIE

KREFGIKE/ Y FEARE/kg  FHIHEH/ kg TR/ %
78. 26 1 0.963 4.5
67.23 1 0.971 2.9
59. 58 1 0. 966 3.6

x5 EXRAWIZITE
5B KFE1 KFE2 K3
A HL B HE /(mm/min) 60 72 84
B X% 7] B BEJE /mm 0.5 0.8 1
CaKE/% 59.58  67.23  78.26
%6 EXRBYE
HE
> Vi iR 5%/ 0
215 /\éé\ﬁi;if Bﬂijﬁé] C Aok &R
1 1 1 1 4.2
2 1 2 2 4.0
3 1 3 3 5.6
4 2 1 2 3.1
5 2 2 3 1.6
6 2 3 1 3.8
7 3 1 3 4.3
8 3 2 1 4.2
9 3 3 2 5.0

3.4 K IEAF

ERLIE R 5.

6
) 5 — /,
# 3 - (i ]
2o,
+0
) 1
0 L L 1 L L L 1 L L L 1 L L L 1 L L
75 9 12 15 18 21 24 27 30
B HL 4% 38 / (r/ min)
A5 whiiks s
ok 2o A
5 /
=2 4
£ o
b= 1
0 | L | |
0.5 0.8 1
J)FRE B/ mm
A6 xEZTALREEBRLX#
EREGLEZONA
5
4 T
S e
o S ERE
2
f! 1
O | | |
78.26 67.23 59.58
REEKE,%
B7 X&kekELEHE

ERENGXESNE

Gyt 2.3 3.3 4 AR IR 50 KE , x5
s 1T 2 A3 ST AEAR B Kruskal-Wallis #6556 , 2=
W BE L A% T B RE R R KR AR R &
W% 3 W SR I 35 1) R )

SyATIEL 5 IR 6 T ORI i R i E AL A
14 5 e D8/ 5 1S KL X HL HLAE R 18 r/min, B
HRI L W E N 72 mm/min B, 28 i R i
i X T 28 4L B0 . o e R SR K 2 A Sy
BT AL REAS o 5 A 9 0 T, DR G A 25 A% A
T I R 23 O e 5 e R R B O A T L BE TR B g KT
WK il H R JT B BEJRE R 0.5 mm; 1 fE R K
Sy E SN UNER N EE NS S =N PN
KN 67.23%.

SrBTER AR T TS I B 5 DU 4 S g
R AR, U w0 B SRR KR
H67.23% HLKHHLHEESN 72 mm/min, K]
HL R EEJR A 0.5 mm. 1E 38R 56 A9 B0 1E 4F 50 0F T
B 2R S A AR 4518
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x7 EXRARBEHRESN

HEE N ; . -
A MG HEE BRI HER CHKE
K, 13. 80 11. 60 12. 20
K 11.50 12. 80 12.10
K; 13.50 14. 40 14. 50
ki 4.60 3.87 4.07
ks 3.83 4.27 4.03
ks 4.50 4. 80 4.83
W2 R 0.77 0.93 0. 80
ER/9l:2 B>C>A
7K S A, B C,
fledl & Ay B Co
4 it

(D ARSI R RS T LN TAE &
JER YN (N2 A58 i 121 S B WA NS <
AL E AT 56 ) R A

(2) RA LR}, 28 ) H i B 4 i 25 o B X
RS R A 2 5. 250 50 E , X i AL #
oA 18 r/min, B H 4 HE 45 3 ¥ A 72 mm/min
A o 23 A% 3 R A i I TR A d

(3) W R A 1 R R R 3K i LR, KRR
i B R G KL BT DL, BORE KR RCE LR R B
AT ZAZ T

(D LRI I e B R E L SEOh . &K
R 67.32% HAEMH A HE 72 mm/min, ] H
RYBEJE 0. 5 mm.

GY)EHIJIEFREM T R/NEREN 0.5
mm , BV AT ] TG540 8 7 i 125 4% 70 5 i 4 K

&% ik

(108 4.8 &M KA ST 2Rl ] & i
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Research on modular design of high speed industrial flat
sewing machine’s feeding machanism and

rotary shuttle mechanism

GAO Tian, CAO Ju-jiang”

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

Abstract: This paper uses the modular design principle of high speed industrial flat sewing
machine’s feeding machanism and rotary shuttle mechanismis to divided into several mod-
ules,based on NX/WAVE technology to realize parametric design of all modules and compo-
nents between parametric modeling,the key technique to control parameters for modular sys-
tems and related modular variables, based on VS2012 IDE platform,using the NX redevelop-
ment software, realizes the modular design of the feed mechanism and the rotary shuttle
mechanism. So that the design of the feed mechanism and the rotary shuttle mechanisms
more flexible,intuitive,and convenient through the human-computer interaction interface be-
tween different modules to complete parameter control and variable configuration.

Key words: feeding mechanism; rotary shuttle mechanism; modular design; clone; paramet-

ric design
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Research of resonant converter based on digital control
with high light load efficiency

SHI Yong-sheng', GAO Dan-yang®, LI Xiao-ming”, HU Shuang®

(1. College of Science, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of Elec-

trical and Information Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: To solve the disadvantages of traditional anlog power supply loss and less efficient,
the scheme of digital PI control based on the DSP is proposed. A new Burst-mode control
strategy based on digital control is proposed and adjustable dead time is settled by the princi-
ple of LLC resonant converter and Burst-mode and the analysis of gain curves, which can im-
prove the switching frequency at light load condition, ZVS can be achieved, meanwhile, the
converter switching and transmission loss is reduced, and the light load efficiency is im-
proved. The resuls show that set the reasonable dead time under 5% load condition,the effi-
ciency reaches 87 percent,and in 5% ~20% load condition, the efficiency is higher than 93
percent. The performance of Burst-mode control scheme of LI.C converter is verified by sim-
ulation and experimental results.

Key words: LL.C half-bridge resonant converter; light load efficiency; dead time; DSP
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An optimization method based on LCL filter

LIU Jian-ke', YU Ke-rui?

(1. College of Science, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of Elec-

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

Abstract: There is a defect in the traditional passive damping scheme of LCL filter that the
power loss of damping resistor is high. In allusion to it,a split-capacitor scheme is proposed.
In the proposed scheme the capacitor branch of LCL filter is divided into two parts and the
damping resistance is only connected to one of the two parts. The damping effect and the
power loss are theoretically analyzed by using the proposed scheme. Comparison results show
that selecting appropriate damping resistance almost can achieve the same damping effect as
by traditional scheme and the power loss of damping resistor can be reduced. At the same
time, when using Matlab/Simulink simulation of the proposed method, the correctness of
theoretical analysis is verified by simulation results.

Key words: LCL filter; passive damping scheme; split-capacitor scheme
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The prediction of mass concentration of PM2, 5§

based on T-S fuzzy neural network

YANG Yun, FU Yan-li

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

710021, China)

Abstract: According to the prediction of concentration of PM2. 5 in air,a prediction method
based on T-S fuzzy neural network is proposed in this paper. Using the monitoring data of
Baoji monitoring station as study object,a PM2. 5/hour concentration prediction model is es-
tablished. T-S fuzzey neural network combing the fuzzy knowledge representation ability of
system and the self-learning ability of neural network, for the kind of nonlinear problem as
PM2. 5 prediction has the very good treatment effect. Comparison and analysis the predicted
results of T-S fuzzy neural network and BP neural network, the results show that the predic-
tion result of T-S fuzzy neural network has higher accuracy and precision.

Key words: PM2. 5 prediction; T-S FNN; back propagation neural network
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Tuning of fractional PI* controller for long time delay system
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(College of Electrical and Information Engineering, Shaanxi University of Science &. Technology, Xi’ an

710021, China)

Abstract: A tuning method of fractional order proportional integral controller is proposed for
the first order plus long time delay system. The specification of phase margin is utilized to
design the controller, and an optimization is conducted to choose a proper parameter A to en-
hance the robustness of the system to the variation of the plant’s parameters. In order to
have a fair comparison with conventional control methods, the same specification of phase
margin is used in this paper to design the integer order proportional integral controller and
the direct synthesis method is utilized to design the Smith predictor controller. Simulation re-
sults show that the robustness of fractional order proportional integral controller and Smith
predictor controller is superior to integer order proportional integral controller.

Key words: fractional order controller; first order plus time delay (FOPTD) system; Smith

predictor control; robustness
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Predictive control for a class of networked cascade control systems
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Abstract: This paper is concerned with the predictive control problem of a class of networked
cascade control systems (NCCSs) with random delays and packet dropouts. Using the pack-
et-based transmission and time-stamp technique, the effective predictive control scheme is
proposed to compensate the effect of random delays and packet dropouts in the NCCSs
framework. By introducing error variables,the resulting closed-loop system is formulated as
a discrete time switched linear system. Based on switched system theory,a sufficient condi-
tion is obtained to ensure that the closed-loop system is asymptotically stable with the pre-
scribed H.. performance. Finally,a simulation example of a NCCS for the main steam tem-
perature is given to illustrate the effectiveness of the construction approach.
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