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Study on preparation of polyester vitrimer paper-based composite
material and its sensing properties

XIANG Fu-kang, ZHAO Wei", XU Yong-jian, NI Yong-hao

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

Abstract: Natural cellulose paper is hygroscopic and has weak mechanical properties, which
limit its potential applications in paper-based electronics. In order to solve these problems, we
successfully develop a new kind of paper-based composites for paper-based strain sensors fab-
rication by infiltrating polyester vitrimer into porous cellulose paper via physical coating. Ex-
perimental results show that the resultant paper composite not only has excellent mechanical
properties (tensile strength is up to 72 MPa) but also show excellent water resistance. In ad-
dition, the paper-based strain sensor made from the resultant composite has high sensitivity
(GF=43) ,fast response time (0. 19 s),good durability (3 000 cycles of stretching) ,showing
promising applications in wearable devices for human motion monitoring.
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Characterization of microwave-assisted depolymerization
of used cigarette filters

WANG Wen-liang'?, HUANG Jia-le', ZHAO Xing-jin', WANG Min', WANG Ya-gian'

(1. College of Bioresources Chemical and Materials Engineering, Key Laboratory of Paper Based Functional
Materials of China National Light Industry, Shaanxi University of Science &. Technology, Xi'an 710021, Chi-
na; 2. National Demonstration Center for Experimental Light Chemistry Engineering Education, Shaanxi Uni-

versity of Science & Technology, Xi'an 710021, China)

Abstract: With the increasing production of used cigarette filter (UCF) ,its efficient treatment
and conversion has become a research hot topic today. This study is aimed to efficient conver-
sion of UCF (used cigarette filter) into value-added chemicals by microwave-assisted depoly-
merization method. The liquid product of bio-oil was analyzed by FTIR and GC-MS. The sol-
id product of bio-char was characterized by FE-SEM and BET. Results showed that the yield
of bio-oil obtained from UCF was 48. 28%. The esters,aromatics, phenols and ethers in bio-
oil showed the high selectivity. The selectivity of methyl acetate in bio-oil reached to
53. 86 %. UCF bio-char presented high specific surface area (316. 7 m’?/g) and mesoporous

pore structure (4. 24 nm),which indicated that it has certain application potential in adsorp-
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tion, catalysis and electrochemistry. This study will provide a new way for the reduction and

high value utilization of UCF.

Key words: used cigarette filters; microwave-assisted depolymerization; bio-oil; bio-char
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Dispersion of basalt fiber and its effect on paper properties

SONG Shun-xi, ZHANG Shuai, ZHANG Mei-yun, LIU Xin-ming,
LI Fang-fang, LIANG Meng-wei, LI Jing

(College of Bioresources Chemical and Materials Engineering, National Demonstration Center for Experimen-
tal Light Chemistry Engineering Education, Key Laboratory of Auxiliary Chemistry & Technology for Chemi-
cal Industry, Ministry of Education, Shaanxi Province Key Laboratory of Papermaking Technology and Spe-

cialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: As a type of high performance inorganic fiber, basalt fiber exhibits excellent
strength properties, high/low temperature resistance and chemical stability, which can be
widely used in the field of construction and building materials,heat insulation and filtration.
However,the poor dispersibility and paper strength of paper made of basalt fiber limit its ap-
plication in paper industry. In this work,ultrafine basalt fiber was employed as material to in-
vestigate the effect of pH of fiber suspension on fiber dispersion. In addition, the influence of
the ratio of basalt fiber and unbleached electric insulation pulp on paper properties was also

investigated. Results showed that the optimal fiber dispersion can be obtained when fiber sus-
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pension pH was 4. 38. And paper physical testing showed that the apparent density, tensile

index and breakdown strength of basalt fiber/cellulosic fiber composite paper decreased with

increasing basalt fiber content. When basalt fiber content was lower than 50% , the tensile

strength of paper can satisfy the requirement of manufacturing. Therefore, the addition a-

mount of basalt fiber depends on the requirement of paper properties and its application.

Key words: basalt fiber; fiber dispersion; cellulosic fiber; tensile strength; dielectric strength
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RESES X511 XEktRERD: A

Study on efficient photocatalytic degradation of formaldehyde over

F-doped TiO, supported by exfoliated bentonite

WANG Qi

(School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi' an

710021, China)

Abstract: As the most common photocatalyst, titanium dioxide (TiO,) has been widely stud-
ied. However, there are still some shortcomings that limit its practical application. To resolve
the aggression problem and improve the catalytic efficiency of TiO, sample. In this project,
exfoliated bentonite (EB) would be prepared by using natural bentonite and support F-doped
TiO, (TF) nanoparticules to prepare the F-doped TiO,/exfoliated bentonite (TF/EB) com-
posite using a facile sol-gel method. In this study,formaldehyde was used as the target pollu-
tant to evaluate the sample’s degradation activity. According to the degradation results, the
best performance can be achieved by the sample with F/Ti atom ratio of 5%. Fluorine doping
has a great effect on sample activity. F-doping of TiO, brings the appearance of two types of

fluorine species in the solid. The former is the F- ions physically adsorbed on the surface of
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TiO, to generate a large number of hydroxyl radicals. The second is F- ions that substitute

0% ions in the TiO, lattice, then generate oxygen vacancies and Ti®" in the samples. Both

hydroxyl radicals and oxygen vacancies are conducive to the occurrence of photocatalytic re-

actions, thus increasing the activity of the TiO, sample.

Key words: photocatalysis; F doped TiO;; formaldehyde; exfoliated bentonite
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W OB ANEFRRERS> ST M EE T — a4 (cadmium, Cd) 4 28 B & # D36, A A 16S
rDNAFG IS ZRARFT T o FTAMFE L oML R AN @3 REZH,FRLT Cd i
TEHZAMRSER S GARRACIERO YA ERAVN. ZAHBE TH ZHLRY
(Sphingomonas sp. ) » BT B 58 BAR o 5 o3| S TBR 09 ML 48 B AY X B AR AF Cd Wi T
EFEHOGORR BRSO ANRBT 210.74% A 14.97% o ER . THRUE T ANRET
18.33% A 15.09% , %7t 54 TR 5T 13.40% , 43 H,0, &3 %4 T 35.09% A POD
EMREBHT 74.94%, A Bt , B4 D36 £ /3 F 0 Cd 4 EHIKT 27.63%, 3 L3 Cd 4
BFARFBREL(Pp<0.05). ARXRARFZEAFHHEYERR AR AEEY Cd ER.EBHEY
Cd mrif 32 4 22 1R 2.

KEER 45 aa; AR A ; 16S rDNA; »H4 & S & ds; %%

FESES X172 XHEFRERD: A

Isolation and identification of a cadmium-resistant growth-promoting
bacterium and its effects on the growth and cadmium accumulation
of tomato plants

WEI Ting, SUN Yan-ni, LI Xian

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

Abstract: In this study,a cadmium (Cd)-resistant bacterium D36 was isolated from the rhizo-
spheric soil of tomato plants. The 16S rDNA gene was amplified and the plant growth-pro-
moting properties were identified, the effects of D36 on the growth and Cd accumulation in
tomato plants were investigated via hydroponic experiment. The results indicated that the ob-
tained strain belongs to the genus of Sphingomonas,and it has phosphate solubilization, sid-
erophores production and indoleacetic acid production properties. Under Cd stress, D36 inocu-
lation increased the root length and plant height of tomato plants by 210. 74 % and 14. 97 %.
The fresh weight of the shoots and roots was increased by 18.33% and 15. 09 % , respective-
ly. Total chlorophyll content was increased by 13. 40%. Meanwhile, the H, O, content was
decreased by 35.09% in tomato roots and the POD activity was increased by 74. 94 %. Be-

x W Fs B #:2020-01-17
EETR P& 8 a5 T L IR RIS (18JK0100) 5 B P RHL K2 AR FL# T AT 3 4 5 H (2016GBJ-19)
EZR A M EA983—) L, B pi A PRI, A B 5T O 1 A A R Pk
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sides, D36 inoculation markedly decreased the Cd content in tomato roots by 27. 63%. Taken

together,our results indicated that D36 could modulate growth and Cd uptake of the tested

plants. This study might provide a promising way of using PGPR control Cd uptake in food

crops.

Key words: cadmium stress; plant growth-promoting bacteria; 16S rDNA; chlorophyll;

POD; tomato
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M EAEP K 665 nm 649 nm I 470 nm FIIOEHE
PL80Y B A 28 (1 2. P E 4 & a it
SE Db MEE.
1.2.7 H,0O, & Mg Wi (POD) T M &

H, O, & 5 10052 i H. O, 8 2 4 3K 5
TR REREEYREARAFD. POD i
P I 2 SR AR vk
1.2.8 Cd &z

43 FF B 7 i 40 A b R L AR AE
5.0 mmol/L A Z #2181 (EDTA-Na,) ¥
WP ARAT 15 min, 23 BRAR SR B 9 Cd. 4R )5 &
[V QUIN %/ P 8 M s TR N o
FTIE M de I 0 D W O 35 A AT Cd & b
Mo
1.2.9 Hdsstr

ARSH R A Excel 2010 GEiH 24 . >k H SPSS
20. 0 HEAT LR 2R J7 25 40 7 Rl 2 LU (p<<0. 05)
HI Origin Pro 8 BA4#E174 &, i A £ 34 8 =k
F - .

2 #FRE5ITE

2.1 W CAdRAEBRN S BRALSTEADFER

M AR P b S8 v 07 2 1 38 AR AR BRI Cd fi2
AT Hh R AR D36 X Cd (19 it 32 M dw s, T RLAE
Cd ¥ JZ 4 400 mg/L 1Y LB FA B4, HAE Ko
JEE AR X A bR e Ak B RR PR AT ) 22 5 5. NCBI
BLAST 73 # % W], & #k D36 5 # 2 B 50 760 i
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% 38 &

(Sphingomonas sp.) ) 16S rDNA F¢ 5l AH DL ik
) 99%0. X Rk D36 By 16S rDNA J# 51 Hl MEGAT. 0
ST R G R F R A 1 TR, S5 R ER T,

Feohi AR By it Cd 42 25 B D36 fy 8 4 B 2R A B
(Sphingomonas sp. ) » 1% W Hk B GenBank % 5% %5
N MIN540917.

Sphingomonas sp. JL3 (JN201944)
Sphingomonas sp. strain XIXJ261 (MH801127)

100

100

D36

92

Sphingomonas sp.P3 (K]648181)
Sphingomonas paucimobilis strain TY4-HX (KX055885)

|| Sphingomonas parapaucimobilis strain JCM 7510(NR 115615)
92— Sphingomonas sanguinis (AB680528)

Sphingomonas aquatilis strain JSS-7(NR 024997)

Sphingomonas ginsengisoil(AB245347)
Sphingomonas oryziterrae strain YC6722(EU707560)
Sphingomonas faucium strain E62-3(KU179043)

Sphingomonas yanoikuyae B1(U37524.1)

B 1 ARE& CdAeAH D36 49 2 %% A #t

2.2 H# D36 A TAA Fo 4k BAREE A

W51 W R (TAA) Sz Fi 4 4 v 387 3 A7 7 1 A= K
W T, AE IR AR A A A0 M 1 el R A i 2L IR
TP TAA BB 3E A P00 A= AR 1 A, o ke 82 U1
AT HE R AR AR R AS 52 AR B (R L AR IF 9T 3 I, B Pk
D36 g/~ 4. 1940, 29 mg/L 19 TAA, H ™ TAA
RE Bk, UL D36 HA M2 AE R RAEK
(R RE 7. A A TR AT DL 2o 43 IR 43 A HLER , B AR
pH fXE I W SR B W R e N A B TR A
AW, TR LA, D36 IEBERE o 21, 72+
1. 03 mg/L. ELA i #F A 9 5 o0 2 W i PE gL ik
Hb PGPR B8 43 W — 46 55 Bk H AT 85w 2 T ) 1) g 2k
FONMEGA Yoo MMy AR mE 1 A,
D36 M P2 AR TG P AE 0~0. 6 Z 18], P22k 3k Ik g
JIHE L i D36 BE I o F0m  rm gREk R e B G
ot RV Y E K. 25 TR, D36 A W7

e HE 7.
F 1 HH D36 A IAA FO7=8k
HEEED
b TAA J¥ it i 7k A AT A
/(mg/L) /(mg/L) /%
D36 4.1940. 29 21.72+1.03 20.43+0.03

2.3 AP D36 2F Cd Mria T &tk k& o %

T4 P 30 3 R A% 9 A P AR 2 4 i 4y
SR BT G 2 TR . Cd A B4 7 550 A9 AR
K5k m B E KT CK X IR 4L (p<<0. 05) . 4> Bl F%
&7 37.09% 1 17.55% . %M 2 mg/L By Cd i
ST R4 0 AR K. D36 AL FRZH AR K S bk
BEE T CKLAar A3 m T 112, 30% 1 16. 53%.
D36+Cd /b HAA MR K Stk m 5 Cd kb AH b

RN T 210, 74% 1 14, 94 %, 6B 4% b D36
FAAR B 035 28 A Cd Wit 51k 19 2 i 28 K il =
JEUR AT BE 2 D36 G ;2 A TAA e dEAE AR R 4 K
K IAA J&—Fh i 2 A 42 U R 4 40 i 4 S 8
JB 5 24 AR R MR A fH K DD 8 7 3% 0 2 R Wi
[i) Fsf 412 0 25 A9 il 4 R R B 4k A 21 1. Itk Ah L D36 38
Ik VS Bl R P A R AR G i T AR R XK a5 R 4 TR
WO T 28 it Cd ol 38 % 2 7ot 4l v 26 4 i o =1 L i
— 25 Asghar S S5 R — B0 R R,
PGPR A 38 1L &2 AR 20 15 09 5 AR B, 15 5 AR P i
ZAMRAS AR R AR K X AU BT R
TR 5 ) R At ) T 4 v A i A 6 AR R ) 3

g
40

&%)
o

HRACFNBE &/ em
S

—
o
T

0

D36+Cd

CK Cd D36
B2 FARAALENERREKE KRG A
2.4 BEAF D36 2 Cd Wi F & 46 88 & 89 % vk
O A WF5E R WL AT 45 19 G2E -4 W A B4R H
A DASE i B 4 R W0 5 B0RY AR A AR KB R dn
K3 frzn , Cd 38 {5 75 3 il T 38 55 b B 38 i) g
BT HIEAR T 23. 85 % A1 42. 19 % , i B Cd 4b Hi 4>
0 18] 780 0 A K A T, AT R AT 7 A R ) B
D36+ Cd Ab B2 7 i b T 3 5 b b FB ¥ 0% & T
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B R — BRI 02 25 TR RO L | O R BN b Al AR K 5 4R R AR R e © 29 -

Cd AbFR2H , 23 914 A0 T 15. 09 % A1 18. 33 % . 1M
D36 3 g7 77 A A K 2R 0 I Bk kA LA I v G
BLER 1 7 A HE T 5% 20 Wl 1 i A1 30F T 3 8h 4
() A A ol A R L AT 22 A T Cd e X 7R
il A

2.0

L5

0.0

D36+Cd

CK Cd D36
A3 RE A E A SEE Wk
2.5 #AF D36 & Cd Mhid F &t G240 %h
B4 @ gl ok 8 RO A VR Y s AR
Mg R e A YOG G R O 2 A YA 4
JE& i T ESI BT M RS R A PR R,
fE Cd Wi T AR bR A A= B 1T 38 = ih 2 R 5 i, pi b
Cd X 6 A AR s >
wmE 4 pros .5 CK AHE, Cd &b B4 ) 2 i i
GF a MR Db MR a+b FESIMNTFET
7.76%.9.03% M1 8. 41 %, Ut Bl Cd Ml T 7 7h 4h
SRR A T R — S G B R A I L A S A
() 6B BB EE 0 B R AR AR, DT S 8T
E ORI 5 Cd A BRI e, D36+ Cd b 3
HIFMMRE a MG E D AR E a+b T i
R T 11.19% .13, 53 % F1 13. 40 % , Ui B 7E
Cd Wit 7, D36 BRI bk g 0 5 58 & iH 2R 20k L 1T fig
FEHF D36 AR PR AR AR B 1 T g R A R4
T TG ER IR, AT BS in T 2 i 1 i 2R 38 1
28l T M)

N & %b
B s Fatb

D36+Cd

CK cd D36
B4 FARALEMSERTEESZTHY R

2.6 AP D36 2 Cd Whia T &6 H, O, 42 8%

<3 I 30 IR A A A 2 A R R Y T AR
(ROS) , 51 S AL 30 AR 5 4801k e 2 S 2
AR R 1 R R HL O, YRz

FEAER TGRSR A 3, B8 5 AW K or+ =g, AT
W IR AN M 254 S5 Dy gt

WmE 5 PR, Cd Wrin i 25 58 & 17 2 AR &8 1Y
H,O, &8, M3 H,0, & 8EA T4 2 6
P25 5 (p<<0. 05). HFH7EF Cd #1 D36 #
T 2 AR ERAVE A L SO Y AR W 38 KT 22 R
BMAEFE. 5 Cd AP A A H . D36+ Cd Ab 2 15
FMAMRER H, O, FEFEALT 35.09% , UhBH L Fh
D36 FARBE B EREAL Cd B T H. O, & &, N
T /0 336 1 A0 R 6T O 40 7 i 25 A A T g

IR
=t
R

5000+ a

D36+Cd

CK Cd D36

A5 FRALESER HO, &F8 A
2.7 #AF D36 3 Cd prit T & 46 B AL #8712
(POD) ¥ %A

i E ALY (POD) AT LK H, O, 16 5 i A
H, O A1 O, NI HEA H, O, XA 9 18 1l 19 75 &
WE 6 s, Cd Brid T, & A AR & 5 ik & % POD
TP IR T 116,01 % 1 164. 65 % , I LE Cd
o368 R AR B Bl T B AR AL R T bR Y HL O,
DIHEAE Cd W s i i Ak B 5. 5 Cd b B4 A
L, D36+ Cd AbBEZH ML HK 5 i385 POD 1 4 43 9l
HEIN T 74.94% A1 3. 81% ., Ui B D36 [ Bk AT L)
RN H BB POD W Pk W R B0
H, O, . 38/ Cd XF 3 i 14 5 1

I .
800 . R
b a
=
E 600k
2
E)/
o
S
© 200
g f g &

D36+Cd

CK Cd D36

A6 REAETF LG POD &k Hoh
2.8 A D36 4 Cd s F & Cd & Ea ¥
Cd A LAY 9 26200 R 5 (H 2 0] DL 3o i
ARG 5 A i A AL W) A P O A AL R 2R



.« 30 - RaPERLE SR 5 38 %

BLWFFE R B, PGPR B8 I 15 A [A] A5 9 1) 52 4 J& Wt
W, HEE 4w 30 50 R 9 4 m vk B B A
P S

ABFFEMAE T BF D36 X FKH Cd & B 1Y%
Wi, 45 AN R 7 Fron . 5 Cd Ak BEZE AR 1. D364 Cd
REPRAT S ATAR BB Cd & =AML T 27. 63% , Hb
B# Cd & 2 55 (p<<0. 05). U] D36
A PR B o 0 2 ek 0 B O Ml T Y Cd & R 42
fRF MM Cd 2%, NI T Cd XF & A ik
PR3 LA A R G I 2 A L HG e R T
fieJe PGPRE —E XM T b m s R EW.
WG AN 2 R A AR S | & R E REA .
At eEgast. SHEPNELEE T
A L BT R L DT BRI T A R A B
Bl L Rl PGPR A 38 ok 8 55 40 f A= B 3h i
YR G YU JH A Y AR B B i A
K HE R R 3R DT I 45 AL 4 1A N 1) 3 4 Ja M 3

a B R
[
1500 |
on 1000 |-
£
=
I
4
g 500
0

CK cd D36 D36+Cd
B7 FRZAENEHSE CdEETHHH

ABEFEM Cd 5 B 14 7 i AR PR 3 4y B AR
F| T D36 F k.2 16S rDNA 2 F AW 2 5K N
i 2 P PSR TR % P LA VB L TAA RN Rk A
PERE IR A BRI Cd STk,

K B S 45 S WOR L HE AR R B B T
AR K L bk = DA B R bR B T L RLZE fR Cd e X
Feomm AR AL o 2 T A R
EoaE, BN T FMMWEBH HO, & &I &
POD I P, [f] i, 522 Fh D36 A R4 K& AR 7 7t AR 3 10
Cd &, NI 42 & F A iy Cd bk, i Cd X %
il BE . A ST AT LA A SR FH BB A 2 ) R ) AR
Prfe 248 W EEY Cd B MY Cd Wb g
HEHIS R .

&%k
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O E.aBFLHRILRA .S MmBAE TR A e L B AL B AT R T R e
H’rli%a’f‘#héﬁ@&‘«%/iiﬁ/L;E’(—#E;{L%%}ﬁ. FEERE . CHRILBR A AA RAF ARG A, il
gm%f;‘%;\t:@m&iﬁnﬁ@v& HESHDREREERAREORS, REBE IR ERS
0.11%~13.76%. =3 & I 'g w5 )5 2 2 B H Bk it B4 4 B8 (Glutathione peroxidase, GSH-Px)
FMA7.4940.63~10.22+0.57 U/mg, A& % & & & B (Thioredoxin reductase, TrxR)
EM A 3.840.47~6.5740.38 mU/L., AA B EHA RR LGRS, Hiipn L £ 2845
AALAE R #4948 % BT 86 A GSH-Px #= TrxR.

K SLIR A T AR AR D

RESESTS201.3 MHEFRERD: A

Evaluation of functional characteristics and antioxidant activity of
seven strains of selenium-enriched lactic acid bacteria

XU Mu-dan, HE Jia-xuan, XU Ying" , WU Shu-fang, ZHANG Ting

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

na)

Abstract: Seven strains of lactic acid bacteria were selected and cultured in selenium to evalu-
ate their in vitro functional characteristics and antioxidant activity,and the antioxidants were
determined by measuring the enzyme activity of cell free extract. The results showed that
seven strains of lactic acid bacteria had good selenium tolerance,and their hydrophobicity,an-
tioxidant capacity and other functional characteristics were improved in varying degrees
through selenium enrichment culture. The cholesterol removal rate was increased by 0. 11%
~13.76%. After selenium enrichment,the GSH-Px activity was 7. 49+0. 63~10. 22+0. 57
U/mg,and the activity of TrxR was 3. 840. 47~6. 57+ 0. 38 mU/L. The activities of the
two enzymes were increased to different degrees,so it was speculated that GSH-Px and TrxR
were the related enzymes that mainly played an antioxidant role.

Key words:lactic acid bacteria; selenium-enriched culture; functional characteristics; antioxi-

dant capacity
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% 38 &

FLIWR S — M AETE T NN B9 5 28 T w07 1
T A B2 AT M — T R A R R DR
vl BLAH G2 il SRR AR T IO T R L e
P e N0 528 7, TE PR L B A A 4 T RS B A
HH L 28 L AR W A R A L T 2 L N 4R Ak
I3 7 A AR R K I R O R AR Y AR
B AT 8 5 5 £ 38 A BT 81 W 5 L 42 R BLIR Bt 41k
RE 75 SR M b 2 0 Ak 300 A7 A7 A 2 4 ) L, 3K 31—
SE R AR B RE.

FLIR B8 1Y T B HT S U bt e 2 ik, S —
ot KRBT EALT). AW FLAF A P A FL AT 1 2
PP IRFLFF A L FLAT 1 | T 88 2L FF 78 45 LA & T 2L
2 A1 11 B PR LA AR YRR 0 RS R B L R
38 0 B E 38 AT DLAE BE B ME LT R A RE ). |
il LR B T LAAE Sy — F s ey s i 2 2 R &
(E & A 6 1 A e R B A =

AN [ ol i 2L R 1A G 8 3 AN TR Yang 4T
PRIE R BRI A S 2L FF BR7 R0 BB BR B X G 4 AR
ZHE 8 F 12, 05£0. 43 pg/mL Fl 11, 56 =
0.25 pg/mL, & fifh 7L 2 A7 Lk % B8 H A B 58 1 Bt 1A
TR, LI VPG T 5 PR b FLIBR AT T T AR 1Y 4 AE
W1 o HAE pH by 2 BRIl P A S A RE
F1 X B FE YA A 1 Y0 BT R 0 B
FEIE W 5E R I NA ) £ 9 v i 328 L 1) LR 1
FEPEAN TR Sk B TR R ZRORL A9 TR R AE BT R I P A IE T
E L BR 75 A S AR R R A JEURESL A AR B A
SEGF (0 B K PR AT R A R L S o A R e L
W2 T B AR T e L X R R T AR ) 1 T A R
SCLTESERG R AL D EE T 7 AR LR R X R AT A
AN REREE VY AE L A 0 L R A R L G A 0 B
R B B S AR AT

1 #MBREFE

1.1 #HH#H 5K A

2B LT 7 (ATCC 53103, LGG) | Hg # 5%
Bk (BNCC 335885, ST) . Mg g L AT 1 (ZK-AS
1.2686, LAY . £ i A W 2L #F B8 (ZK-GIM 1. 155,
LB B ERFFH (ATCC 23272, LR) . T B FLFF
B (ZK-AS 1. 1482, LC) ., # ¥ FL #F H (ATCC
8014, LP) Hh S 46 % 4 it ; .65 73R 44 , 1L 2K V5 3 Ak 2
Tl A BRA F] s MRS #5554, Jbat i £ R ey A

B2 ). A 70 35 Sy 5 UL 43 BT 4.
1.2 BB

722F BV SRR, LRI A BR A F
Varioskan Flash &% £ 2 T g 5 2 504, 28 3R
T R B AT B2 A 5 LA XY g S50 5 R LA
1.3 %%Buik
1.3.1 MMIEfk

WV VRIRAF 10 45 TR MR BEFD T MRS 1,37 “C R
7% 24 h Ja , IS LK.
1.3.2 Bl FLIR R T e 4 P P4

V5 T A %) LR TR 4 O3] 2 o SIS R ek R
AN B AT R AN Y A MRS K 95 3,37 °C R 5 5%
24 h,4 000 r/min B§.0> 5 min. 1K JC @ A= #E
KRE VU, A K EZIFHE RN 1X
10° CFU/mL . il 1 H B .

(1) B PR L A 0 2

YT TR MR B Ao FIE A 0. 5. 4% 3 mL FL
PRHEBMAE 1 mL W2 =& W A+ k
e, I ZU IR E 2 min, # B 30 min 5 BOK A, 05 K
FHI Agoo 18 - 3T S WA (A HEAT L8R #e50 (D 158
IKAE .

RMGLAKE /7= ”
) iy

() PRSMEAL T B AT A 5

Vo FR R A B TR VRO AR AL B W, 37 C R SR,
761 h.2 h.3 h AT w T4 3 h J5 . A A &
W MAMFERF . # 37 C TR FR. 4 1 h
F1 3 h AT IE T A7 LUK [E B CFU/
mL 5 0 h ) CFU/mL W& 5 it 5.

(3) BRI R e IFL 1 e il g )

P RO A MRS-JH[E BERE F2 HE N, 37 C 4 5%
24 h, IS A S g SR AR R T kX LR
TR AR L [ o e A
1.3.3 Al FLIR R BL 1L g il e

A3 B R T b VR BT AR LK 1.3, 2 4%
B ERR TN, — N HEERH . 5 —HH
T N TG40 $2 B (CFE) 19 ) 45 . K L IR T T
WKV S P AR C TR 2 s TRIBR 1 s B il ol
2 100 w)10 min J5,.7E 4 C .12 000 r/min &.[» 15
min, & FIH W, Bl CFE.

(1) DPPH H i 37 bk %

2 mL FiE®R..EE® I CFE il 2 mL K
0.2 mmol/L DPPH « Jo/K & BEVE IR & . IF7E 2B

Ay — Ak % 100 25
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VRHEFT AR < bk 0 LR R A D BE A PR PR AN BOHC BT AL T + 33 -

i RN 30 min. 38 3 I 517 nm Ak B Y R
R MM DPPH 35 B . 25 HAL KL R BUTE K &
P A DPPH ¥ % REZH DL JG R K AR B A . 4%
KOO REERR.

A —A; >

DPPH IR /% =1 — = 100 (2)

K@ P A —HEMANBICE: A — = HA
5 ' B 5 A — X BRZH 1 IR ' B

(2) %2 A 2 BR %

¥ 0.5 mL 1,10-4B4E % Mk (6 mmol/L) 5 1
mL PBS(pH 7. DR ARG IMA 0.5 mL iR
W4k (6 mmol/L), 57 BIVEAS, M 0. 5 mL ¥ 5 5
A 0.5 mL 3 AL A (0. 1%) FTG B K, e 2 ik
R4 mLOIRAWTE 37 CBAE 1 h, mnti#Efra A
SIS 7E 536 nm A EEEUROEAE. (DR R
A H 3 (OH ) IHKAE

— A
OH Kk ?//— AL 3
ﬁ(g)qj:As*#ﬂEﬁ'I[&fﬁrg;Aliﬁ 1910*@5%

Bk BRI AR H, O, X BB A, —
A 1. 10-4FE 2 o RN B IR S0 4% 19 28 FH I TR WO B
() AP BT B SRR
$ 0.1 mL A5 5 4.5 mL.pH 8.0 ) Tris-
HCl Wl iR 4,25 ‘C /K3 20 min J5, JTA 0. 4
mL 25 mmol/L MR K =8, T 25 C KB I 5
min,>Z B 2 i 8 mol/L ) HCl & 1k & v, 1%
325 nm P AAL I R OEE RIS A, FHZE K I E. 28
FI2F TC B KA R S Bl A 4320 (O TS BR
e
WA T gy =S4

0

X 100

(D

13,4 48 e H ka0 Ak P i 1 1 R B A 2R 1 3
il

A5 e H R I 48 Ak W il T 4 IR SRR (13 ] AT

M 7 . SR B 13 Dt I 1 SR FH B AU 2R 1 3

fiff ELISA i 3 77 & (b ifg i B B A BRA A
i BRI B A

2 ER5
2.1 EHBILERH A dE RS
2.1.1  BERE KM E

B 7K P R £ A T 20 REORS B 1 T R A A Y
TGS 2 —, B K MR R, 25 AR RRORG B R P

Gpt L R B R AR Y A A 22 G M T Y 2 I B K
PR g ) 2 T K P R Al R T LA
WS R E R AR LT ER S A
IF] 1 A AL 390 K R/ IR R - = G e > o8
ot = T H R R S R R R S FL AT TR AR I A TR R
X R R R g K P A R R ORI R LA B
IKPER RN 17.334+0.27% , S 4SS T
6. 75%. BZEWEFLFF A AE 0 FLAT B AR A 2L
BRI G TR L AT B L AR BR B A S X = G T B Y
B 7K AT AT A v e B R L TR 1 K P e R
k30,880, 41%  HEE T 0.35%. T EsFLAFEA L B
ZWEFLFF T B O [CZLAT B L o I R TR L TR P AT
A A I 6 St i K M R AT B L R G RLAT
BB K PE B KM 47, 88 0. 39%. B E T
18.95%.

O
CHE A
WA

il M r, f]ﬂjﬁ} F.

80t

C (S o fo“ %@ o;@ o of ¥ o
\/ x X x x 5 D x N X
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Research progress on extraction,lipid composition and

function of pomegranate seed oil

LI Dao-ming, LIU Kan-kan, ZHONG Xiao-rong, CUI Jun-jie, LIU Ning~

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

Abstract: Pomegranate seed oil is one kind of oils rich in punicic acid, which extracted from
pomegranate seeds,a byproduct produced during pomegranate processing. It has many bene-
ficial health effects and has received extensive attention in recent years. Here, the extraction
methods, lipid composition and related mechanisms for its health promoting properties of
pomegranate seed oil were reviewed. Through analysis and comparison,we found that differ-
ent extraction methods have great effects on the oil yield of pomegranate seeds and the lipid
composition of pomegranate seed oil; although the lipid composition of pomegranate seed oil
differs in different origins and varieties, in general the fatty acids, tocopherol, and sterol in
pomegranate seed oil were dominated by punicic acid (over 70%) ., y-tocopherol (about

90%) ,and B-sitosterol (77% ~ 87%) , respectively. Punicic acid is the main bioactive sub-
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stance in pomegranate seed oil, which exerts a series of physiological functions, and these

physiological functions depend on its metabolic characteristics in body. This review can pro-

vide a reference for further study of pomegranate seed oil and its development and utilization

in the fields of food, medicine,and cosmetics.

Key words: pomegranate seed oil; extraction; lipid composition; function
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B=F AT B, 592 ot B B (69. 3~107. 6
mg/100 g) .y B (235. 6~389. 4 mg/100 g) il
S-E B M (3.3~6.2 mg/100 g). Habibnia %% 43
Brv 5 A0 B3 4 i Ff (Red Seed Ardestani,
Taft's Tokhm-e Mush,Chatrud's Sour Shahi, Riz-
davar’'s Dorpaye F1 Ashkzar's Sour Narak) i) i 5
M, KB PA 2 EEW RN (780 ~82%0) , H
WRMMR (5. 7% ~ 7. 4%) . WM (5. 2% ~
7.0%) AFEHAER (2. 9% ~3. 6 %) MAF AR (1. 9 % ~
2.5%0) ;M AF o 1 y-4F By % 1 40 9k 543. 6~
1134.6 mg/kg A1 1 856.6~7 106. 1 mg/kg, {§ i
MR 5 239, 44~5 757,67 mg/kg, Hd g4 5
S 85, 49% ~ 87. 7T1%, Hi Uk JE 3% & m
(7.56%~8.83%) M EE(3. 14 % ~5.93%) ; 7
NI J2 AN [R) 5 ol A AR FF S 0 B O A B AN
Al &k 3 729. 0 mg/kg.

H A, B AT A R FF 0 i D) BE AR R 5L € 2
B REE BRI 9 36 R G e 1A AR T
Khajebishalk 251 35845 1 #b 78 A1 HFF 0 X6 AE Bk 19 2
RUWE B s 28 5 1 B B s B 4(GLUT-4) HE A
&35 R IME 42 ) 7 52 W) G A 25 R RE B 2 DB R
R RANTE 3 g AR, 8 )5 SXT R4 AH L,
KOG B A T A RORE b BE W PR S R A
GLUT-4 JE[H 3k 7K - Rl AR 2 I8 w8 (8, JOF HoG
fF A &@I4E . Mirmiran 285 #5471 4 KA IRIG YT
e M LAE ) I PR A5, B8 3 B K I T 400 mL A1 4

o

FEl .4 J8 5 50 BERALAE L, & B A AR AT T 41 R
A P H =R T R S o R/ v R A R
T LU A 8 B, 3% TG £ A ARDRF Jih X6 12 i 1l 9 A
H I AE B AT B A 98 35 /E . Grossmann S50
DL 7L 968 40 M R B R0 L R 5 P A XoF I 3 25 AN Uk
P AR G R LB i A B (MDA-MB-231 Fll
MDA-ERa?) AR Z M, 25 5 &k B PA AL T i
S T R L IR e AN M Y 3G BE A LR 9206 ~
96 %6) , i HE I T P A A AR JH T2 (86 26 ~9120) »
FHT PA LM 0 S35 014 . 3 A7 ok 1=
W JEIF T A AR b S A B TR B IR L R
I Ag B R 45 7 T B SE (OG- RF B
it 247 i AR A 7 8 I AT R D

TRV I AR X A AR R Tl ) B L B B A B T
REMWEIE 1 T ) 2 2 1 5 B A 56 T4 B
PRI T4 S DI Re I Y ) iR A, BT AR
SO AR R e 1 H B 3 A TR] 7 b A AR I
AR PA B B A MR- i & #52 TRE 4 VR B
HEAT T ER38 . DL R A R A AR ORI 9 ) e e PR I 58
LA T &R RS 5 K.

1 ARBFHRBATENHARER

UEAF R A IR 32 A T7 1 L BOR AR AR A
B A AR 2 — S ih DR B I A R AR
B JBE G R IR 5 D2 A% S B i 14 5k B R
Tt 5T 6 5 ST 2 b A OB e 4 IO i A5
FI A5 BRIl R 890706 R L
SRR A B I i 5O MR AR G L P D A B
WOk 0 A Bl $e Gk KL VR R BOE i B
O e A€ U A5 SR IS [R] 7 35 B B ARDRF il oo G
2R SR B 2H A RS .

1.1 Ak

Ve MR SR AR IR 55 15 e IR AR AR 45 & 1 — Fif
T AR $ HURE R . E V MERTIR AN B T 60 C L HR IR
TR R 9 B A BOR A 27 A8 W, AUSE ) B g 6
TG T4 DR b % T O, v ME N TR R AR
AR BEEAR 1 T3 15 F1) Tk DR 7 2 5 DTG E e A BR JEE 3
DR B OB v (3 SR R B R B S50 e A
W G R R R AT R AT R AR L @R R
i B0 T RE ARV M SRS A Il R AR Y
i s B ATV M R TE B Il g O

2 51O PV M o A AR I S 5 AR AL T
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238 WA 0 RRORF i B9 S 3B s T 2 A K T RE O 5 < 41 -

S T AR EAR IR 62 CL A MR K 4y
7% K77 3.5 MPa, SRTEMEIMHLIL 3 36 rpm., AT
R AL, 6 %65 e Ak HXF A RO I A AR AT T 48
B 045 A KK b B i B R 20 ZFh iR E
oM 312.5 mg/100 g, BEfE & #1470 mg/100 g.
Khoddami 27 F a8 7 ¥ 8 A AKF 3l A0 R b 1
PR AT AR FF T 1 3 A2 1 T OO o SR A 1 L R
B BB 7 TR AL AR A T B e RN XU AL A P R 2 A
SER R, ¥ M T R e, LB IR e
(4. 67 meq/kg) KIF 25 B W5 2 7 & (0. 65%0) Fl =
S (10. 44 mg/g FEAD T BRI E] 13 Fp O
T 0T FRAR R OO T 7R 4 A 3 1 £ AR R .
1.2 RBlsFRAFROE

T I R A A TR — ol AR I AL I A AR
FUA LTI H AR 5y AT SR IR B . B2 F ]
DL A A I RS B ELAT 1B 0B R A R e T AR
FE RO H BR 2 43 AT 2 B ROR T iR A
b N T = R = W 49 1/ = S o NI
PELTCRE R UE & RN RS A AR AR A 2 E T
LEANE RN

Abbasi ZE0 DL AT MK R IE O MIE R, e T
VO o 700 2 BT Rl 0 1 L R AR BT A ip 2
TR P R ) A A CO, AR A ATl
S R SR R BN [ I AR IR 1 A A
K S RIS K (7. 8~72.1 mg/@), b
TR AR F By 2 2 H, 7R 1R 7 200 atm i B2
40 °C Rl oM AR, BB S A
72.1 mg/ g, IR FI A B (8. 0~9. 0 mg/g) KU
Liu %557 5% FH R 7 167 43 B7 12 5 BRI - CO, 25 BUA
FEMM T 2S5 Tk K IAE TR T 37. 9 MPa, i
JE 47,0 °C .21, 3 L/h M2 F T & 38 1 7] I 45780 i
B A AR I e 5 A5 R N 156, 3 g/ kg, AN, H R
PRI AR A ROFF M A g D7 PR 2 BN 44 3 E & i
HEAT A R B PR 1 Y B T 0 AR 1ok g 7 1 4
ZFAK,PA N EZRITR . 5 SRR Y 60% A2
A HRIG S CO, 2 B0 By 24E B B S & (295, 73+
10. 61 mg/100 @) Fb& [CHEH & 14 %0 /e Ay, EE A
s EE BN 94%. 7R —TAFSE o Lin 250 &8
G A CO, ZEHU AR FFXT DPPH F1 ABTS B A
BRI BRAE T) - FIEBRBE 15 A kil b A 5
TR 3 1 C. Natolino 455 ) FH W BE A1 58 4 41 Jifg
(BIOSRIBFFE -G F CO, HE AT R I (4 30 11 2%

1 F I HLFIH Chrastil B8 A4 8kl 72 SC-CO,
H )V A R IR AT AN B R A B B RS T R A Y AL
HoHP e 320 bar F1 60 °C 5L 44 T RS =
WA N 2. 043 g/kg CO,. BAREIG R = E AL iR
T AR A TR AR A 55 1 ot SO ) A AR E Tl AR AR
PR IA L

1.3 &Sk Rk

S I S 3 A 2 IO AR 2 48 7E — 2 T BE RN )
L DAY A I I R v R0 X 4 R 1 A A B, AR O
FEH WO 28 &, T 43 85t B AR 2 43 1 —Fh A
B AR, ST I S O A A Bk I A 5 TR e
TRE ST BE A kS 5 R A T AR AR BUE A
Fb s W s S 3 4 2 S g BAIR (<1 MPa) , 38 17 1
ARG, Tl o FH A 5% ) 1.

AR AE S X b 4 R OR [ i 3 5 9 R
RROFF It JO ) 52 ) 45 SR R I I A T e 4K BT )
ARRORF I Y £ BRI B A R Oy 14,7624, HL
JRARARAT I PA B i W] Tl 3 Ah R
J7id s ik 82. 39 %6 s if — 2B % 4 Fh £ LT 1k T 15
A1 RRORE I A AL F8 B A SR A R AT BT L R BRI
e S 9 A A 0T A5 A0 R K i B Ak F A A, B 48 fk
P 5% . Ahangari F1 Sargolzaeit® V. ifs 5L 9 ke F
MG A CO, ZEBCA FF N, % 58T 22 BOR i E
JIRF A OB 0 52 0 L 235 SR 3R WY I i 5L T e 2 HUTE
AR B () A g B BIR TR IR A CO, ZEE, HL
RERTH RS =i
1.4 B EH BRI R

7 7 I X Y i A A3 S SR AR VR T R R T
LAz A AE S i 75 25 Ak U5 1R T i s AN L 2R RE
BN BCHIE SR T T S0 PR T R U RT 5ER Ak T

4R B3 R 1 £ Jo R R AN AR L AT A A T T 1
PEE

Barizao " R I WA 1 8T 43 AT 32 X R S I A
B R BCA BRI B T2 3047 T 04k B 8 T fefE T
LA RS B AR B 25 mL/g IR E 60 °C
] 20 min, MEEE MR 27, 99 %65 i — 0 L
T i el B S A R R R 9 (SR
PRI B ECHREL ) X A JHRF il 9 s 7l R g
i 20 B B 5 ) L 65 L s, = Rl B B 9 T A A R
-0 1 B 1 2 2 1 25 S AR /DN 5 8 7 Al B B2 LA £ 9l
R RO Y, (H 3% 5 & 05 - 1 B B,
T RO SR FH R R I I A B R X A A



. 49 . RaPAREEFR

% 38 &

FF MR AT B I, 328 FH W 7 T 3 BT 25 X 5 ) Ay AR
AR BOR Y 3 Z S BT A 7R A BUR B 38 °C,
BFIE] 42 min. BHE L 6 mL/g B9 S50 F o A AR il
HM AR 21, 07 V0. XUAEALAE LIB s A AT
JEURE 25 52T R P Al Bl 00 6 A AR RE Il R 1Y)
S A5 e R RO 15, 09 %0, 38 5 GC-MS 43
Bras R R ARt £ A 7 R iR, o
A FNRE DR 5 89.80% ,PA 5 43.46%.
1.5 fRok %8 Bh 4% Bk

B U8 By B B BB T A O 2 1) — ol T g 42 B
J7 355 ) FH B0k 8 DR S o AR IR A 0 A B 2 A
AT il 5 35 406 T B BCHST ], 4 e £ BOR0 % 5 O B
U BB 8 45 P b I FACRT LR A DA P A . SR Y
A HILE TR 25 B A B B0 A2 s 7 5 R Y BR R
L2 N I3 i = < R 23 1 A i T o 2 1 |
T,

B WR AU LA MR A DR F B Dk Al Bl v
TRV i 32 B SO AR A T2 00 AT T e g ot L 8
Tk B PR 2R R A A5 S A D el B A AR T R
FE ik — 25 R F I 220 i T s AR R 2 Dk
Ty 480 W oBHAE I 5 mL/g AL B 5 IR IR 50 s,
TEM AR Bl 2 R 16. 35%. Cavdar 2017 #F 5%
& BT il B R R BRI A5 A R ORE T i R
(35.10%,5 min) & TR [LHEH(34. 70%,8 h) il
AUEFIPEEC17. 50%,8 h) 45 13 ik i Bh 42 B %)
AR R I b SR A R R R 5 95. 57 %, b PA
7 86. 53 %0, 1M H 0k % B B2 BBC I i B Ak o L A
B o DA Bt S AR T P 24 R T A e ) R BT
1.6  KBEF*

KT 32 B 2 e BL AR B B 1Y 3 b b, SR T
CEE AT U Y T O M i L 2 A 3R Tl 55 ok A A 40 4
it A SR A U SR G R T2 M L K
it 32 2 B AR A TR B BB AREAIC L5 Y b T L AR R
YSC3H Bi A (] B 2R ) LR AR R 5T g A A B e

TR R A5 L B W I R A AR R Sk R I K
Pt 12 B JBCA R 9l 3 e B DR 3R RN UK I A2 e e 4
BRI TE T AS [ 52 B 08 X 1K il o i 5
M) o B 2 1 AR T ) S AR R B T 20 45« Alcalase 28
FIREA N 1. 0% JECRPRLEE 40 H BHEH 5 mL/g.
PR BE 50 °C B2 HUAS[A] 5 hopH 8. 0, 5.0 B [A]
25 min, TEIX 551 T A RFE 0 38 18, 2%, 4l
SENRIFGE T AR IR 1 K A7 A0 AR 42 BB AR AT T

At 5 S 06 B T 28 1 52 ), 7 5 DR 3R K 5 1) S Al
R IE A 43 B 2 SR BGREE 60 °C 48 HU ]
6 h i 0. 09 g(9%) BHE L 7 mL/g B, A 1
K R Il Ry 15.1%.
L7 RR#FERE

FICHR I, R 3% 2 £ By, 2 £ B 77 3 aok
AN W 78 PV B RL A 5 S 52 MY L v 4 BT Al Y —
Tl 7 o BT W eh R RE A U S R T R A T T
o S5 i 2 0 S50, 4 A 3] 1 i B o ORELAE 7 R R
W H A TR A B S DY ek B
TR G R AR T PR A HE AR AR A5 D0 A, R AT R I A
K T R B 25 5 A B I 8% B 4. Abbasi 45
43990 DA iR R TE © Be S i ) LA T D A g R 2
Bk I g ek & IR B B R0 4 Bk i e
T B ) Xk A R R il B BBCECR: | 5 i, &5 SR R W
FIC - IBCIE 19 i 2 s, 40 9o 18, 6%
18. 7%, 11 HAS[R) 42 U7 25 AR A5 1) A AROFT Tk B 07 iR
B B3 25 R R HU R FER B K L 356 h.
HE— 203 BT, A B0 I o 0 790 4 BRI XoF A ARORE il S
T RS W, R DL R RE OB R R Y
R ICHEHGE By K6 G B i 5308 8.9 mg/g Fil

9.0 mg/g
1.8 a#ekmFRE

b B O BE A BT S — PR IR B N ) S AR
O BEAHZS G 10 J7 3 5 T ARG A7 250 MR 42 B4
PEWCH bR 5. 5% N SE 47 09 7% 7 A€ 0L A L
FEAR RN RS A RE R R AR RS T
FLH Wb A DT Ao 17 o i 2 B, L 32 S8 e I X
P IO R AR e LR v A B BB R T
TG H 22 AN 1 AR 1D R R AR BT S Y KU
Eikani %57 A6 T 33 #4 O Jot A8 B 32 BUE AR FF
1) T4 - I 15 3% IR I ¥4 W 12 42 BB/ 1R T
TP RCRIEAT T Hd. 25 5 3R, b #1026 ik
PEICA AT e A T2 4 R AR BUR E 80 °C |
SR RN 0. 25 mm CREFEH#E 1 mL/min.2 h
WM IR 22,18 %, & TR IR B (17. 94 %0,
24 W) R ML (4. 29% .72 h) 55 A H IR 105 R 41 A
5 AT L AR IR LW R A5 s R A
A 38 5 T 2R FC K B T A AR I TE o A e
AR B IBCA R FF I A — R A AR T ik
OB AR Gn B E L W E 2 s,

36]
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238 WA 0 RRORF i B9 S 3B s T 2 A K T RE O 5 « 43 -

2 X
i =
Lo CRE b 2 4 53 3 5 4 MR 55 BUARE ;6. 08 T 7. 5%
BRI 58t TR 59« FE IO 5 10 WUAF e S 4% s MF . LIE %55 P IR
J148 /R A% s BPR T 88 5 T I B 48 75 #8 WL @ HUK 3 0 5
WO % HkH 0
A2 THRILEERZATER
1.9 GA8AF R B R By ik 6 LA AT 7
BT BRI AN [ B2 BT VR 1 H 4
A RFF IS [ 52 O 5 R SR AN R 1 R,
x1 ABFHARRERAZHMRI

VLR % P B

o BB RN TR .

Yo fisik e 1
HACGE AR CER TR AR %
MO BRECE  REREIRACRE TR
A s BRCRERRALBR A
3114 ~ N 3 3
HESE COL AR e et Tk

I e TR
. i 7 R 72 [ A
- BRCRIFEA. AR T
AR PETS W B 22

i BRI R, AEN 77 e A
IR fi b B W

BRI

MACRRRGE KRR AR S T A
LA

2 AEAFHBERARS T RHR

PRI A ) 7 b R 5 A% 1 L SR W R D i
FEIREE FF I Y £ B T2 DL R A3 B I O i AN
[F] S BOA RRFE I 09 i ot 28 B B HG Al A= 40 35 P 1 o
A& By S BE B2 R0 8 N R A
Ew B 2ZES  HEK AR R A UL PA h £,
AL v E BN S B R L, pAF
2.1 BABHT g By BR 4E A% R B Mk =B 4 T AP R
0 2T 7 ik

W 5% K B, A R OFF 2 PA B R E R AL
Kyralan %M 48 T+ B A 15 A5 5 Ak A8 5

Ff (Fellahyemez, Katirbasili, Eksilik, Hicaznar, iz-
mir-1264,izmir-1499,izmir-1513, Erdemli Asimnar,
izmir-23,1zmir-26 , Ernar, Lefan, Silifke Asisi, Eksi
Goknar Fll Mayhos IV) 19 & il & & 13. 95% ~
24.13%, W 453 Ff 3l b & Il R (3. 4400 ~
5.27%) JMBR (3. 20% ~4. 87 %) \KE MR (2. 10%
~2.77%) JREREER (1. 35~2. 01) FEA R (0. 33%
~0. 48%6) , &b i W A5 /5 A 1L &7 R (0. 16 %6 ~
0. 22 %) FE R (0. 42 % ~0. 75%) . H.7E i A £
AR I ) Y A 9,11,13-18 ¢ 3 FHHE T R IR 5
P, EE R PAC70.42% ~76.17%). X —&5 R 5
Sassano 257 X VA W AR RE I 0 3 B8 I i R 2H A S
Mr 25 A — 2. Sassano 457 R REILIR I UESE T %
VEATRRFFI Y 32 B LR B R 2 PA, 5 71. 76 %0, b
MY o BRFR (4. 6 %0) FERIR (2. 64 %0) L) 2 BT
M2 (0. 49%0) , [ B A T W5 AEHE B AN & T A A kP il oh
(9 ILEE RS B R B4 B Amri 2500 20 B7 98 JE A4 1
TR T 2L ST o AR I 380 o o S SRR PR i 4 » 2
o B R R 2 PA (40, 10%), H Wk & B R
(14.57%0) a-BATR (13. 79 Y0 FAE MR (5. 40%0) , Ik
AR AL F5 > Y 6 BB R (0. 89%). Habibnia
LRSI T 5 G AR R AR TR A T A
B, R PA S EEMAR IR (780 ~82%) , Hik
SRR (5. 7Y% ~7.4%) \WIHBR (5. 2% ~7.0%) .
FEAR R (2. 9% ~3. 6 %0) B R R (1. 9% ~2.5%) ,
T3 ANFE 25 it B R R I P A AR — a2 Y B IR
(1 702.8~3 729.0 mg/kg). Dadashi 258 7E 43 #1
P B A R R 14 i 7 T L B BT 3 S ) 1) /0 i 1)
FEFR (0. 01 %) (A B5E R (0. 03 % ~0. 04 %) . 75
15 BR (0. 06% ~0.09%) .+ & & (0. 01% ~
0. 02 %) Fl 42 (0. 90% ~ 1. 08 %) , 3% & B 4%
FE Jing SFUH S AT v [ B VG A R T 1 U 1R 2
I I R4 W 3. Costa 2515 Ffl GC-FID 43 #7 4 H-H
(Batch 1 1 2) #1 DA 4. %1 (Brand A.Brand B-batch
1T 2) (¥ W A0 AREKT- ik i B 2 1, ¢ 30 G g s e 2
WEAE LR : UFA>PUFA>CLNA>SFA>
MUFA, H PA 2 A Bk m e FZ AN, 5 &
NEMFBR 1Y 85 %. Elfalleh 2597 Hod T %8 J& i Al v
] N [ A3 5 b 1 i U7 TR L K » 5 P 0 BT % R4 A1
RROFFIHAE 5 B 10 1R 4 1R AR 5 L o0 A, R A%
A1 ARRF IR S %) B T IR 2 AT AR Y P 25
AP 22 5. DL b 8 A AR T A D7 R 4 1 22 S 1
B BT 7 b L SRR TR AN ORI R AR T Tk
B3 BT AR ARG R A 2 T BO0R D R 4 0 25 7 1 EE



o A4

ReHAALESB

% 38 &

= F A A I =R o 48, Topkafa
55T H RP-HPLC 7 A7 R FF 3 Hh RS 0 21 19 4 H- ik
—MR5rF . Hh PaPaPa 7 F 3 #b07 (32. 99 %) . Hik
SENA 5 A AR (Pa) F1AE W R (Ca) By PaPaCa
(27.22) Fl PaCaCa(10. 11 %)t #h i 46 0 5] /0 5 ()
PaPaO,PaPal..Pal.Pa il PaCaO % ; Horh 754 H 3 =
BT 7 R 43 A e 22 1R 02 PALIX 5 1 17 18 20 A

9 70 A 45 SR — 2 HC A 05 TR 194 73 A1 o A 28 0L 0 25
R

KL Z s BRI ST A AR R Ik i U5 19 2H A T 9 4T
EH 2 2 T HH i =15 20 1 Fh S ZH B 7F 5 4R
A WO/ AN TR A R i ) i I T 2 n o 2
IR,

R2 AEF ARSI ER A ( %)

7 28 Je it Brtes] KA oo L2 PL@gitel o £ DY g gy
fi 15 iR 2H 1% Brand
i Tounsi Abanmahi — e iz B-batch 2 Hicaznar Katirbasi
SFA
Cl6: 0 3.7740.91 4.3540.20 4.87+1.32 3.0240.15 1.7240.54 2.2540.01 3.1
C17: 0 — 0.0140.00 0.1440.02 — — 0.1
C18: 0 2.2640.83 2.9940.10 2.7840.95 1.7540.07 1.57+0.43 1.594+0.01 1.7
C20: 0 0.83+0.10 0.624+0.08 0.1340.05 0.2640.02 4.93%0.23 0.40=0.02 0.3
C22:0 1.6340.15 — — — — 0.184+0.01 0.2
C24:0 1.08+0. 21 — — — — 1.1
MUFA
Cl6: 1 0.22+0.14 0.0640.00 — — 3.43+0.88 — —
C17: 1 0.1040.04 0.02240. 00 — — — — —
Cl18: 1 0.8240.21 9.06+0.30 8.15+1.83 4.65+0.29 — 4,.0940. 05 4.7
PUFA
Cl18: 2 6.1340.03 8.1140.50 9.5942.03 4.08%0.28 3.73£0.94 4.2240.01 3.9
AR 40.1040.61 73.1540.40 55.27+2.58 78.80=0.08 60.2+24.4 74.9740.05 81.2
a— AR 13.79+1.18 — 2.5040. 87 — 6.7042.32 6.1040.00 —
FER R 5.40740. 10 — 1.61+0. 35 5.40+2.52  3.3940. 00 —
B— M iR 14.57+0. 84 — — 1.5440.96 1.0740. 04 —
WAL IR 0.8940. 31 — — - — — —
& SFA 9.7542.05 8.0140.18 9.7640.87 5.040.24 — — 6.4
B MUFA 6.1140.78 — 8.1541.83 4.6540.29 5.14240.05 — 5.2
M PUFA — — 69.42+0.89 90.3140.53 90.540.15 — 88.1
M CLNA 73.86+2. 21 — — — 86.3+0. 24 — —

TE =" FOR ARG F) ORI L o SFA AR T s MUFA A7 SR IR 52 s PUFA S 2 AN FIR 7 s CLNA S 3L 48 W0 JFR IR

2.2 BARH P A H B UR AT LR
MR A ST B MR EY
ZEH AR L 1) R YR, Verardo 255V E TR
() £ A it R O3 SN LA 81 P8 BE 2 | R H O B
S JE Wr it O R I R B9 Rl 9 BEE B (total
tocoD) 4 B, LA W = Fh A F B (o v 0-E BB
MR LT = o fE T =MD Ly
BB & ios 38 616~2 400 pg/g. R E B B8
(1 88%0~94.5% .o Fl 6~ F By % i BAK B H =
W S A BB 1. 7% ~4. 8%. Gornas
EOE AR R B oy 0B WM oLy
B X8 L A SRR GRS AR PR %
Mt 5%) 1Y 4 B B (tocochromanols) & 1 , & P11 14 1

A B S R R . ik 398, 73 mg/100 g, LA -4
HlohE., &R 96% ;95 4 DPPH X5 %
Wl ARk mrh AR B S S B R BR AR ) &
2 IEAOC. Jing S5 WA 4 A Hb [ Bk 7Y A A6
BRI A B B = 5. 3~12. 0 pmol/g. H &
HE AT S ERME G4 1~54.9 pug/2) 04T
By o5 e g (1 414, 4~3 513. 2 pg/g). Ak Cali-
giani S5 S0 HT A1 R ORF I AR 2 A0 B4y B L A
TSR S5, A =B AR AR & b A8
B4 FMAEFTE @By oL FED L pRIo-EF
By R B E 1R B B Costa 250 78 + B HAN
DRRINiiRe ¥y i p s R sk ivall ES/E S T N el A N
v O EEED UL AR F BN E.
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o 45 e

FARBER RN, AR E SR LA
ABEMMAT BB TAT MR R0
R, BT AE T =0 1 0 43 B ik 58 3820 iR At
ALK 2 B L A Mk X DPPH L, ABTS Fil ¥ 5%

7 Ml A RRORT T 0 2B T I 2 B R Bk PR R R B A
PR B BB R A TR R T A R AN [
FEAE 22 58 ASTR] ™ A RRORF T 9 25 75 10 20 B R 7 it
nk 3 pim.

A 3L BRAE ) 5 HAE Bl 2 A . AT
R3I ARAFHMABTFHNEEHERNRESE
B 75 L it o H - EH 8L H BEE
Mollar(1) 18.241.0 1176.3+54.2 15.1+1.0 1281.4+49.5
- PG BEF Mollar(2) 58.44+0.5 1268.5+3.3 13.7+2.4 1389.6+2.2
Ver‘"‘jo Valenciana 51.84:0.2 1337.8+26.9 16.240.0 1458.6+£27.0
re/g
et G(1) 25.4+1.2 616.5+21.6 14.340.6 678.3+27.2
R G(2) 58.843.7 1487.144.9 12.942.5 1596.7417.4
Brand A 2.8340.57 754.9470.7 5.23+0.50 762.6+71.3
N L5 Brand B-batch 1 2.40-0. 08 517.2+7.15 4.56=+0. 09 524.147.23
Loj“‘ - Brand B-batch 2 2.3840.01 538.2+13.4 4.60+0.02 545.2+13.4
mg/100 g
L Batch 1 4.88-0.05 1125.8+58.8 7.2340.19 1138.0£59.1
- Batch 2 3.9240. 04 1161.8-+40.4 6.53+0.15 1172.3440.5
PAR: 1388.3443.77  43.4643.30 3 513.19420.36 11.9740. 05(umol/g)
Jing!12] i e 1071.2548.76  34.1542.82  1889.0244.01 7.26-0.00(xmol/g)
ug/g = H 718.704+4. 51 54.91+6. 22 1414.42+4.88 5.31+0.02(umol/g)
[iragii 1219.0741.68  45.1947.69  2493.13414.01 9.1320.06(xmol/g)
Red Seed Ardestani 1038.6 3283.7 — —
Habibnial28] Taft's Tokhm-e Mush 1134.6 6 930.8 — —
ant ;111: 1 Chatrud's Sour Shahi 894. 8 7 106. 1 - —
meske Rizdavar's Dorpaye 989. 2 3572.6 — —
Ashkzar's Sour Narak 543. 6 1 856.6 — —

Y — o3 A T ) s o 9
2.3 &AAT P G B LR A B R

ZUFR R, AR A B A L B
Fh2k % £, Kaufman 1 Wiesman'®™ 7E 4 A 64 18
Fif (Wonderful , Mule- Head . BG1 11 BG2) B4 Bz b,
A4S = 2 B AR ) 55 2, 18 4 089~6 205 mg/kg. F
B BT SR S BRI 8090) (SR 55 A 55 i,
Habibnia 2% 7E 5 A AS [R] 4P B A5 A ot o %) 3ok A B o
rh IS s Al 5239, 44~5 757. 67 mg/ kg, Hir 3
A5 S A i e (85. 4996 ~87. T1%0) , FLR I3 i 85 5
(7.56% ~8. 83%) Fll T7 #§ B (3. 14%6 ~ 5. 93%0). Fer-
nandes Z 3BT T VS BE S 9 A A 83 5 A (Mollar de
Elche, Valenciana, White,CG8,Cis 127, Katirbasi, Parfian-

ka, Wonderful 1 1 Wonderful 2)Jliigs a0 S B2, &
LS B BN 364 ~553 mg/100 g, BT A f H 1) 55 I
L IUT 2y - -4 (55 e > ST 55 P> 7% 5 e 1o > 17§55
fis2, Caligiani 25 3@ 30 GC-MS AKX} 3 FhAS [F) A4 AT
WAL A T A BT AE A R S
D) E Y B4 S BE, & 1 =ik 8 069 mg/ ke, HKJE
S 1 L AS- 6 8 TR OB L 35X 5 Amird 2500 4y
BT 5 JE 3T A AR Tk 1) 455 P 2 B0 R A 1) 25 SR AR 4B,
PR ATRRF I R S R A S A (77, 9400)
AS-FHEAZ B (7. 45 0) FIZREIH S BE (6. 35 20). AN [A] 7 1l
ATRRRT I £ P B R s N 4 R,

x4 ARAFHABIFHNEEARRSE

% L} i ol B B ST 5 B T B BB AS-HERE KSR S
Kaufmanl®  3E[H Wonderful 3 726. 84 424.56 182. 22 24. 06 116. 82 4 643.16
mg/kg A 5571 Mule-Head 3 205. 04 357. 84 195. 43 3.83 169. 61 4 088.97
Mollar de Elche 354.2+25.3  36.3%3.0 16.3+1.6 23.6+2.7 - 552.7+79.4
Valenciana 277.0416.7  35.8%4.2 15.0+1.9 18.041.9 — 433.6440.0
Fernandes*] . ~
100 PEHEF White 274.8 £ 0.8 28.440.1 17.040. 4 14.84+0.1 — 429.540.4
me/ vl e Katirbasi 270.9+35.3  26.8+3.4  13.440.3  24.143.5 — 426.1+49.9
Wonderful 2 265.543.8  29.942.2 13.7+1.0 15.740.7 — 424.1415.7
Caligianit®! .
KM Dente di cavallo 6,049100 579410 21045 — 680+15 —
mg/kg
Amrit % R JEHr Tounsi 77.9440.12 6.3540.11  3.2140.03 0.44+0.03 7.45+0.07 —
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gx4

S% 77 i i B4 327 £ P o B ElE AS-TEE KR i
Red Seed Ardestani 4 595.51 458. 97 164.52 — — 5 239.44
abibia 2 Taft's Tokhm-e Mush 4 596. 48 431.13 188. 16 — — 5 270. 59
ant ;11‘: B Chatrud's Sour Shahi 4 770. 65 458. 15 330. 92 - — 5 580. 36
mesise Rizdavar's Dorpaye 5 002. 80 435. 28 293. 06 - - 5 757. 62
Ashkzar's Sour Narak 4 986. 21 507.76 233.47 — 5 750. 44
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TIRe & MO S . LU PA Y
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HAiT PA BB UM G i A I 28 L (H
AR X AR FF I B PA ARG B0 9 BF 5T B A T
—EFEE. Yuan 257 DL 10 ¢ PA/kg H RS/
L6 L2 R EWIRE R PA BE 8 BRIt H
SR XS M R R (SF Y 9c, 11t
CLA 1 10t,12c-CLA) fig £ i JHJJE b T il = 15 9
18 GLEA AN TR 3E— 200 B PA XD R AL E
I I 2 4L 1P 52 i, & B PA BE R AIG /DN BLC JOE LI
JIE VB n-6 PUFA F i, {H 58 o 3 42 &0 Bk T
A BE R n-3 PUFA & &, L HJ2 DHA™, 5
Hh Ll AR E S0, & B PA R A 3 i % AN
ANEH LR b BRI 9¢, 116-CLA™,
X — S FE Yuan S HEAT I AR SZEG AR 2] T 5
E 45 i B T AR b 78 PAL 4L 28 K5, KA K
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FARE UL PA AT DUAE AR A HAC N
9¢, 11t-CLA. X . o~ B2 (1835 15 &, Yuan ZE7
R HBREAI/NRAFHALSE L, B
A 9e, 11t-CLA 5 o iR AH X 35 1k R 8 2 &
T PA, o 1R % A 26 LU 197 41 40 (91, 8%6) L AL JIE
(91. 4%) A1 B JIE (90, 7%) &% . O WE & K
(84.6%) . PA e Ak % LI JIE 55 5 (76. 2%6) 5 0 IE
A (54, 5%). LA gt i 75 4F b BF 55 4F 42, Yuan
G R R IEE AN T E & PA BRSOk I AE ¢
FimE IR 8-RHI P R F2a(8-iso-PGF2a) 1Y
W R, R PA B A 3G I AR Bg ot o 4804k 1 £ H.
P 7 o 0 A T B4 g 5 Tk TR 8 I0 3k R AR
Ivi) 235 ¥ CH 3 i 3 = ) A TR Sl 20k i 5T

PA 76 K BUR N BRSO, 45 R R A& &
PA A7 88 A7 30 AN A AT L 3 AR i 3 R0 T A
TG FLR, EARAFIE T TC MK, 1 H Gk &
SERTHY IR PN = iR Rt N = 7 ] 70 a1 Rt f
BAE & PA WA RAT o] DL AE R AR 9c,
11tCLA, 7] U4 = - Eh DHA LS n-3 PUFA #il
C20 = 4 n-6 [ &k 5 #b 70 A7 HOKF Il 36 B B I K B
A PN I 35 UL R v IR 3R A B kX AR EL A R
FAEH: D3 A e W] 2 42 & I PPARY W H
FI5 UL PA SRR M AT LAE S 2o 48 A0 P il 4
BSOS 2 AR vy (PPARY) B sl 7). = 5 AN T
PA TESW) R/ AR AR 0 A 2 2538, Wk 5 fr
.
x5 ARBEANNREES

F AR B A R
1 JE L& PA Y A1 R ORF i, R 52 R R B R
67
5 JEEANTE 120 PA, AT LA 3 B AR/ BUIL Y RUIT B TG

HTC g RLgR L0778

TR E A PA R RO Il 3 B R N BURFDE LB L O

JIFE LA e i 0 2 280 v R 0 T %) 4 B T X I B S K
3 il 4k 2 35 0 U LB OE A0 IE R n-3 PUFA & &, o 3

S DHA TR AR 76 2E DU 9% R 45 n-6 PUFA ) & i

B i AN A L0-68)
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HA Ry -
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PA R38R G i Ak 72

PA T #3578 BUFIE Ffr PPARY B9 ZE 113835, IR PA ]

i PPARY 3 sh 500073

PA T ATE S 4 IR sl IR P9 3% & B A3 AR R 9¢, 11t
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i 2 e L0 71
3.2 GMAFHM AR R
3.2.1 PrEEAiER

AR Il R R S 2 R R AR PR AR .
PA AT Ly LTI B s, w1l
VA R AR TN AR G E A 1 o 2 A9 i SRR L B
A TRB7 S Ik oS R A A L A 2% 5 2 AR T Basi-
ri SR KB S L £ TR £ T R 43 i)
Xt A R RE RN A1 1A T 4 5 2 By ok AT 4R I, 45
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SR BAT R KE RO B8 B A AR B PR R L) A R
B AL AW xF DPPH BA %08 1 15 R B 7
HLAEALPETR . Mukherjee ZE7 45 T PA 7E K BB
BB A AL PE R FLLL 0. 6 %% Y ) HE A R R
HoP A AR B2 5 L 2. 496 By 0] B R KR, I
ol e A JE T RV %% R Bl AR U [ e SRR
ST 5 K B, A AR FF Il X DPPH L ER A 3L
S B T — € BT BRAE XS 328 ol B A
SCFF B T 10 3 R BB ) R 5R T UK I R . H B Ak
AE 15 40 M FP T R B S M O R T T AR B
¥ 2% WA AR ORT il B 22 % R Ak N U 5 B0y PCL2 4l
JRLYE T3 B L 3 ek S R v A I PN A Ak L
ok S8 A S Y 36 M 0D TS I A R E T A
SO Ak 20 B A 475 1 4 T 5 b A 3 2 B AR R
X DNA FIEE [ 5024k B2 43 1 07 3 45 FH Bl & A A
E VR JEE 11 T v T 4
3.2.2  PUBERIETEH

Anusree ZU7 B 98 &% B, PA B h KRR WY
PPARY M3 a7 , A8 38 2 2l 36 2o b AR 19 24 9 A 1
AE et | 125 R A2 L Bl ) 2 ok UK b 9 SR BE TR - a
(TNF-o) 15 5 19 R 5 R HCPUBL A 3T3-L1 A5 iy 48
JibL v i) £ B {4 Ty BE B 15, UE B T PPARY ¥ 3h 7
PA BLAT 8035 0 I 28 K0 R R IR T BE 9 4 L ]
Y3697 B8 PR FIAR I 25 G AE B9 A B =, Vroe-
grijk SEUSURESE T A REORE b X = B R £ S 0
JHE B 5 25 K0 1 52 ), o AR TG B 4 R A A S o
B WA FFMALLL 1 g A ROFF A= & IR G 2k
191 g krfEyh . /N 12 5 . R AR AT M A
/N B R B A R I 3 i (4 R 5. 7£2.9 g
M 3.352.3 KT R EHEEH (Grulh 8. 5+
3.1 g Ml 6. 74+2.7 g, Fu5 VW T A AR 0 B AT
JIES e 0 AR P 5 3 — 20 A A /N BRI Y B B B OKOF . R
IR B A BRI AN 5 T e 5 25 BURR M (R RE B
U A R R R URE G 164 +52%) . RIIER
AT AR RE I AT DL O TR 5 R 1 I B B SR AL
Miranda %7 W BT T FAUAG B 5T, 20 HF PA Xt EL
JIEJH R R 55 11 R BRLD A R 2 R0 I 42 ) 1 5
GERFRI,0.5% PA RS/ IR N FE I W 41 40, JiF
IR o UL P R AR S il S AL
FALE XS 2, PA 4R BRUAR P U B9 5 F B, 4%
B LUE & PA YA RORF I 43 ) T T g B s B R
AN STZ 755 BURE I B R R B, 25 2R R B A
HRORF I AT i 3 A RO PR o R B 19 25 L it A 7K - R
B & 28 HK s OB L) AT RE O OB i PA fE S
PPARa Hl PPARY #9#3h ] 52 BLHY. X 5 Honte-

cillas SRR R — 30, J5 FHUE PA W] R4
21rh PPARa il PPARY 52 M6 1, 48 5 R Fa 2
IFi) B 345 G410 1) ek 38 IR B0 TR 1 o B 363K L 0% 5 A0
HH G 1 SR
3.2.3  BusE . BUME /R

5% J2 B o A0 R8RS 0T 22 b o 98 4 i LA — 5
ARV LA R SR T B 5T K B A AT I LA
0 440 0 o 2L U 95 A0 B CfE D 3R 32 K ER+ Rl ER —
F18 7 T 22 R 200 ) ) T L AR LR T, HLX
Tolr 184 % 400 1 4 2 B0 B [R) - BE AR M. Lansky
g K B AR T PA R Al AR W M AR 4
AL 1% L i M J52 R AS B8 5 22 5% i 47 At o 400 i
(PC-3) 11 1= 28 F1 14 5 ¥ EL A 4l 4/ RS i HL 3
TG PR B A3 R 25 o T T 900 U 9 4 P 1 £ 25 R 34 8 3R
I B [F A/E . Gasmi 1 Sanderson™ #ff 5% & Bt
PA BEIE T 900 1] 240 A v 5 A [ 9 35 4 R 0 ] 28
TSI 28 1 ™ A DAY T 422 410 o 3% 28 068 12 1 57 g o
0 C(LNCaP) A9 38 58 15 2, 42 oF H 3 1=, Hora
SEURIRGE T A R RE I 6 /N BB R B JR 1 Ak 2 T B
VEF AR HHLRI i PA 4000 AT 51 I R B9 2 9
B ORI i K B v R AR R TR
o A0 T P 4. Jiang 25 BESE R W, -4
P B8 Ik 410 8 A B R T R A B R 20 A
38 FE . Campbell 25 8 57 & B0 y-4E & W A9 410 98
HLHI L FEBEAL C B W & K, 70 36 580G i 6
£, Fi# PPARY 4.
3.2.4  RPEMIIEH

Sh i 2 B, A MR o LA A AR 3R L
HEHT R AE 42 5 ALK B9 ) 9 /E Y. Yamasaki
AR 00 12 %00 1. 2 %0 A1 HFF i A R )
/N3 A G 5 BERALA L /D BRUER RN A% A A
HALWERRA BEZES B AR/ RE
P G EERE GO M R R A
A B A 35 LR 4 5 ) 9 . Bassaganya Ri-
era 25U RESE R L, B PA RE S 1 3R 39 0N Y
G PE R % 3 SR P CD4 -+ fil CDS + T ik
41 L 7K Y-, 34 5 e 8 T RE.
3.2.5 HAbMEM

VF S S5 BRI A AT R RT Tk R 38 3R A G
4 O B A R R e 25 2 O T LA R A A R R
T B A0 A 9T 4 RN B R T A A R DG S A
T 40 0 /N SR A A8 2 TR AR
JE A A A4k A HE R, DA A3 /0 B TR R A
Jit. Colombo %550 S B A7 K8 FF I I HE 5 R 7> PA
i JE 4% PPARY F1 PPARGS i 50 71 5k 30 i 4 4 [
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by UPLC-MS/MS. The samples were ultrasonic extracted by acetonitrile and centrifugation,
the supernatant was purified by Cleanert LipoNo tube, the mobile phase consisted of 10
mmolL/L. ammonium formate aqueous solution containing 0. 1% formic acid and acetonitrile
formate containing 0. 1% formic acid, Multiple reactions monitoring mode was used to quan-
tify the oxytetracycline hydrochloride, tetracycline hydrochloride, sulfadiazine, sulfametha-
zine,ofloxacin and norfloxacin. The results showed that there was good linear relationship
between oxytetracycline hydrochloride and tetracycline hydrochloride in the range of 49. 4~
1992.0 pg » L', sulfadiazine, sulfamethazine, ofloxacin and norfloxacin in the range of 4. 8
~199. 4 ug + L7'. The correlation coefficient (R*) was greater than 0. 99,and the average re-
coveries were 69. 7% ~119. 2%, The relative standard deviation is 0. 7% ~ 10. 0%. This

method is accurate, sensitive,simple and reproducible, It can be used for the detection of anti-

i 45 : QUEChERS %545 # S0 AH €3 - R I Bl pk W Il 2 & 2 b 2 b Rk« 53

biotics in animal manure.

Key words: UPLC-MS/MS; QuEChERS; animal manure; antibiotics
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DIt S/NZ=3 Ml S/NZ=10 # & &l T [
(LOD)FE R FRLOQ) 45 W3 2 frs. W
2 AT LAE L6 Bl H AR AE A S H M N 2
PESE R B AR, R? 76 0. 995 9~0. 999 4 Z[H].

x2 6 MBEMRMERLAMEE . MEAAFEBAXRYRRLNTR. EETR

e G T PR JE R

B/ ek [a] )5 5 At X Z ¥ R?

s X /Cug/ 1) Fi ARRH /(mg/kg) /(mg/kg)
2 1+ % % (Oxytetracycline hydro-
mRt®E # (Oxytetracycline hydro- o o0 1 o0 y=2 168. 50— 173 306 0.997 7 0.029 0. 098
chloride)
#h 2 DU 3R 2 ( Tetracycline hydrochlo-
_d%; VI3 R (Tetracyeline hydrochlo- oo (o0 1 605 —3 803, 62— 495 506 0.997 5 0.027 0.091
ride
it} W8 ¢ (Sulfadiazine) 4.96~198. 4 y=12 490x—21 414 0.999 4 0.023 0.078
it Jiiz FiY W% 15 ( Sulfamethazine) 4.99~199.4 y=26 691x—51 843 0.999 3 0.019 0.062
AF U A (Ofloxacin) 4.79~191.4 y=68 293x—521 501 0.995 9 0. 004 0.015
9P B (Norfloxacin) 9.97~99.7 y=3973. 42— 38 201 0.996 9 0.056 0.185

2.3.2 FE®EAE
HELEVERE 6 YR, 43 i s 06 T FRUR AR B8 B ],
TR R 1 B R VERTR DU PR G i wg e | i H
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iffi i F W% g (Sulfamethazine)
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0.0 2.2
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0.1 1.2
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H SR R AT AL B S SEAT I E L TSR H AR AR F Il
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iR Jindz i/ (mg/ke) s/ % RSD/ %
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7% !
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. K(50) 75.5 10.0
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(RSD=6. 35%), AH VY A 192. 14 mg + kg !
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GRS, LA, B
PP EZE R 2525, 7V BT 5302000

i EAHARTAREGRAEAFERARENE, AFRAKE(TEARLPEEEH L 1~6
MVFPEGLRAL P E AR RNAEYESE, FAN EXCEL, & % %% &, £ A SPSS Statistics
23.0 TR IEBAT R B RS BT oA AR E S, 5K A SPSS Modelr 14, 1 # 47 X B AL
W] o, AR EE3E 222 4) , L P A 55, A1 UM E 4 A AN AT ESRANZEEA
~5 QR MRSMAFNAEME TEA RS A B2 RERSHERMAMLA,.ETET
BRBE RBEANSHMBAASAAGESAES IS AHZRAEDE T oHRRMEE 10 ANE
FiREIHFHN TIADE AMRBLSHAREZEFPSARNAANFT A, X T L IEERRD
35 HAE BN IR, B R AR 0GB R 45 B e BR AR LR, h B A B R 16 R B AF W iE R SRR 3R
XEIWE A HELE; LA L BRARHE

FESES R287 MEkPRAERD: A

Clinical application and related analysis of Cinnamomum
cassia Presl based on data mining

CHEN Yu-dan, FENG Li-ting, ZHOU Bei"

(Faculty of Pharmacy, Guangxi University of Chinese Medicine, Nan Ning 530200, China)

Abstract: To explore the clinical application characteristics and compatibility law of Cinna-
momum cassia Presl. Collect the medical records of using Cinnamomum cassia Presl in the
first diagnosis or the first use in return visit inspection in the "Chinese modern Chinese medi-
cine doctor case essence (one to six)". The medical records was entered into Excel table,and
the database was established. SPSS Statistics 23. 0 was used to analyze the frequency of drug
use,factor analysis and cluster analysis. SPSS Modelr 14. 1 was used to analyze association
rules. A total of 222 cases met the standard.and 55.41% of cases used Cinnamomum cassia
Presl in the range of 1~5 g specified in Pharmacopoeia of People’s Republic of China(2015).
Frequency analysis showed that Cinnamomum cassia Presl tends to be used in combination
with the other drugs, such as tonifying deficiency, other warming drugs and damp-clearing
drugs,and was good at treating kidney diseases. Fifteen core combinations containing Cinna-
momum cassia Presl were obtained by association rule analysis. Ten common factors were ex-
tracted by high frequency drug factor analysis. Seven classifications are obtained by cluster a-
nalysis. The research deepened the understanding of Cinnamomum cassia Presl's clinical

medication law through analysis the prescriptions from modern medical medical cases. Re-

» WS H#5:2020-03-14
ESWE 1w AR AEZOTRHIFIERE AE 1142 TF50 H (2019KY0354) 5 7774 Hf [ 25 K22 WF 58 48 0E B8 iR 5 H (YCSY2018012)
VEB RN 2T 1994 —) Ao, 7 PEMIIN N L 75 32 85 1 B 5 A L B 58 7 16« PP 28 e 2 B 25 30 S 0 5 180
BIAEE H 5981 —) L, WA A Bl o2 A A 500, B 58 7 1) T 25 25 KL 25 7, 63637131 @qq. com
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flected the clinical application characteristics and compatibility law of Cinnamomum cassia

Presl,and provided the basis for its better clinical application in the future.

Key words: Cinnamomum cassia Presl; data mining; application characteristics; compatibili-

ty law
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Effect of hydroxyl-containing organic-bridged polysilsesquioxane
coating on corrosion resistance of Q235 steel sheet

ZHANG Ce', LIU Yan-lin*, ZHANG Wan-bin', HUO Deng-rong”®,
LIU Jing®, YANG Dong-dong®’, ZHANG Guang-hua®

(1. Institute of Frontier Science and Technology Transfer, Shaanxi Collaborative Innovation Center of Industri-
al Auxiliary Chemistry and Technology, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. College of Chemistry and Chemical Engineering, Key Laboratory of Auxiliary Chemistry & Technology for
Chemical Industry, Ministry of Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract: The organic bridging silane precursor GN was synthesized by epoxide-propyltrime-
thoxysilane (GPTMS) and N-(3-trimethoxyethyl) ethylenediamine (NTMDA) through the
epoxy-amine-based ring-opening reaction,and then the silane sol was prepared for the cataly-
sis of ammonia by sol-gel method. Finally, the hydroxybridged polyhemisiloxane coating was
prepared by impregnation-lift. The effects of different aging time on the corrosion resistance
of the coating were investigated by polarization curve and electrochemical impedance spec-

troscopy (EIS). The results showed that the electrochemical impedance mode of the coating
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with aging time of 4 h was 2.5 orders of magnitude higher than that of the bare Q235 steel

sheet in the low frequency region,indicating that it had good corrosion resistance. The mech-

anism of GN coating with aging time of 4 h was analyzed by Attenuated Total Reflection In-

frared spectroscopy (ATR-IR). The adhesion of different aging time coating on the surface of

Q235 steel sheet was tested with a drawing instrument. The experimental results showed

that there was a chemical bond between the coating and the Q235 steel sheet. As the aging

time increased, the adhesion firstly increased and then decreased.,especially reaching the max-

imum value at 4 h.

Key words:organic-bridged polysilsesquioxane coating; sol-gel; anticorrosion; dip-coating
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Synthesis of polybutadiene based triblock copolymer

via Michael addition reaction

ZHANG Wan-bin', LUO Jie*, ZHANG Guang-hua’, WANG Yan-meng®,
NI Mei-le*, YANG Dong-dong®, LIU Jing’

(1. Shaanxi Collaborative Innovation Center of Industrial Auxiliary Chemistry and Technology, Shaanxi Uni-
versity of Science & Technology, Xi'an 710021, China; 2. Shaanxi Key Laboratory of Chemical Additives for
Industry, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: mPEG-6-PB-6-mPEG triblock copolymer was synthesized via combination of acyla-
tion and Michael addition reaction by using hydroxyl terminated polybutadiene (HTPB) and
methoxypolyethylene glycol amine (mPEG-NH,) as raw materials. The infrared spectrosco-
py (FTIR) ,nuclear magnetic resonance spectroscopy (! H-NMR) ,and carbon spectrum ("*C-
NMR) were employed to identify the structure of synthesized product,and the results con-
firmed that the structure was consistent with the design. The thermal properties of HTPB,
mPEG-NH, and mPEG-6-PB-6-mPEG were compared by thermogravimetric analyzer (TGA)
tests,and the results revealed that mPEG-6-PB-0-mPEG exhibit good thermal stability. As a
novel amphiphilic block copolymer, the assembly behavior of mPEG-6-PB-6-mPEG in aque-

ous solution was also evaluated by Dynamic light scattering particle size analyzer (DLS) and

* W Fs B #:2020-01-04
HEE2WB :BHEX AR FEETH(51803111) 5 Bevi & BT A SRR 24 3L R 531117 H (2019]Q-786)
EHE B Ik (1984 —) , B, I PH B IR L Bl #4082, P4 R 58 O 1 - D RB & 4 F A S g
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transmission electron microscopy (TEM). The results suggest that mPEG-6-PB-6-mPEG can

formed a well-defined dot micelle in aqueous solution.

Key words: hydroxyl-terminated polybutadiene; methoxypolyethylene glycol; block copoly-

mer; Michael addition
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Hybrid zeolite imidazole framework material HZIF pyrolytic
spulfide derived composite cobalt sulfide/ molybdenum
oxygen evolution reaction electrocatalyst

LI Xi-ming, HUANG Wen-huan, YANG Xiu-fang

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

Abstract: Transition metals and their derived sulfides (TMSs) are emerging as new catalytic
materials for electrocatalytic oxygen evolution reactions (OER). Herein, the CoS/MoS,-CN
electrocatalyst was synthesized by a carbonization and a sulfuration process of a bimetallic
hybrid zeolite imidazole framework HZIF-1-CoMo.,which was firstly prepared by hydrother-
mal synthesis of Co(OAc) « 4H,0,H,MoQ,. The electrocatalyst was characterized and then
tested in alkaline media towards oxygen evolution reactions (OER), which displayed excel-
lent performance with an overpotential of 285 mv at the current density of 10 mA cm™*,a
Tafel slope of 64 mv dec ' ,and a long-time durability of 12 hours. The excellent performance
of CoS/MoS,-CN electrocatalyst can be attributed to the introduction of heteroatom S atoms

and the synergistic effect and strong interaction between Co-Mo in the composite.
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Key words: hybrid zeolite imidazole frameworks (HZIFs) ; electrocatalyst; oxygen evolution
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FESES TE3Y XHERARERG: A

Synthesis and crosslinking mechanism of hydroxymethyl
water-soluble phenolic resin crosslinker agent

GUO Rui', HUO Wen-sheng', WANG Ning', HE Guan-wei®,
FENG Wen-pei', LI Xiu-huan'

(1. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Engineering, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. The Northwest Research Institute of
Chemical Industry Co. , Ltd. . Xi'an 710061, China)

Abstract: The hydroxymethyl water-soluble phenolic resin cross-linking agent was synthe-
sized by using phenol and formaldehyde as raw materials and NaOH as catalyst for oil field
profile control and water shutoff. The effects of reaction time,reaction temperature, catalyst
dosage and reactant molar ratio were discussed by using free formaldehyde and methylol con-
tent as indicators. The 4-factor and 3-level orthogonal experiments were designed to optimize
the synthesis process. The optimum conditions for the synthesis of water-soluble phenolic
resin were as follows:Reaction temperature is 85 “C ,reaction time is 30 min, catalyst dosage
is 2% sn(phenol) : n(formaldehyde) is 1 ¢ 2, under the reaction conditions, the content of

methylol group can reach 32. 2%. The synthetis water-soluble phenolic resin can be stored

* WA B HI2019-12-24
EE£MB Py AR T E A A3 H (2017ZDXM-GY-087, 2017GY-185)
EEB N30 1959, B BePE T2 N, 8082, B o8 1l Ak T B30 3 B 3D L 2 RE A4 R
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for 840 hours at 20 ‘C,so it has good stability. The structure was characterized by FT-IR.

The crosslinking mechanism of Partially hydrolyzed polyacrylamide (HPAM) was analyzed

by XPS. The results showed that the primary amine in HPAM molecule dehydrated and con-

densed with hydroxymethyl group in phenolic resin to form secondary amine. The phenolic

resin reacted with HPAM. The ion resistance of the gel and the plugging effect on the core of

different permeability were discussed.

Key words: water-soluble phenolic resin; two-step alkali catalysis; methylol content; orthog-

onal optimization; crosslinking mechanism
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Preparation and film properties of polyacrylate emulsion
modified by fluoro and titanium

LI Pei-zhi, LIU Hong-yan. WANG Jiang-tao

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

Abstract; Anionic polyacrylate composite emulsion modified by fluorotitanium was synthe-
sized through soap free emulsion polymerization with DMF (N,N-two methyl formamide) as
cosolvent,under the action of initiator, monomer MMA (methyl methacrylate) , ES (sodium
vinyl sulfonate) , BA (butyl acrylate) and FM (perfluoroalkyl ethyl acrylate) are the main
monomers,and react with the nano TiO, modified by KH-570(gamma-methacryloxyethyl tri-
methoxysilane). The properties of emulsion and latex film were tested by IR,' H-NMR, UV,
Atomic force microanalysis,and TG analysis. The results show that the composite emulsion
had good stability. The addition of nano TiO; and fluorine improved the hydrophobic and oil-
thinning properties and increased the thermal stability and mechanical properties of polymer
coatings. Finally,the emulsion was applied to the surface sizing of the paper. The contact an-
gle of water and oil reached 138. 1 degree and 124. 7 degree respectively after surface sizing,
which indicated that the introduction of fluorine and titanium improved the waterproof and
oil-proof properties of the paper surface.

Key words: polyacrylate; soap-free; perfluorinated monomer; nano TiO,
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&S/ 21 = /TR UG e BY IR B #4231
M Cu( I ) B9TEBERE R

HRA, BHEE, L R, AREM, R T, FEAL, FFLE

(BRVTRMHE K% b5 54 T, BEVE 7942 710021

W B ARRBHR/ A EZ/AGBRA RN EFTRAE P R, B (HA) 4
Y2 (CED A RA, A B (AA) A 34k, i s8R 47 (KPS) 4 31 & A, N, N'-F & 30 & K B b
(MBA) A RBEA R AKREREAZH & H T HA/CEI/AA & & B A4, i@ & SEM, XRD,

FT-IR ¥ 4 # F B HA/CE/AA 9 MR R BB REFT 42, KT T B &R pH A B E
BB ) R A F A A CuP s R E A HA/CEL/AA Bl CP T a6y Hvd, @B W3
S AR WS B A 2 HA/CElI/AA B W Cu’ #4247 7 #8824 % £ 9. HA/CEI/AA
B MMF LA =K EF W% KREH. HA/CEI/AA 33 Cu®' $R W 8, ML 3% o3 693 I |

wikAnks pH A G HREZLEFZEHEMRAL R, MER P Cu® WK E I K 4 et et
kMBI ZEHAE T, AR EISUNMHA TR, S Co®' KA 200 mg/L, Kk
# 100 mL,HA/CEI/AA A% 50 mg, % # B 18] 125 min,pH 14 4. 5,3 & 25 C,HA/CEl/AA
xF Cu®™ 8 E MR M & ik 230 mg/g. HA/CEL/AA Xﬂ‘ (Ju?+ IR S G B F AR A
Langmuir 2R WA B 1 & £ 5 F E4LF R M. #id Langmuir FREMAURRKEHR
7 296.735 mg/g.

KER T2 B; BHE; HF4F; AMMHH; AME; CuClD)

FESES.0647.33; TQ050.4"3; TB324 MHEFRERD: A

Study on adsorption of Cu( [l ) by humic acid/cellulose/acrylic
acid adsorbent

HUANG Liang-xian, HAN Xing-xing, MA Zhan, ZHAO Zhi-peng,
CAI Xue, LI Guo-hua, NIU Yu-hua

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

Abstract ;: In order to explore the application of humic acid/ cellulose/acrylic acid (HA/CEl/AA) ad-
sorption materials in sewage treatment, HA/CEl/AA adsorption materials were prepared by aque-
ous solution polymerization using humic acid (HA) and cellulose (CEl) as raw materials, acrylic
acid (AA) as monomer, potassium persulfate (KPS) as initiator and N, N'-methylene diacrylamide
(MBA) as crosslinking agent. The structure and surface morphology of HA/CEl/AA were analyzed
and characterize by SEM, XRD, FT-IR and other analytical methods. The effects of solution pH,
temperature,adsorption time, adsorbent dosage and initial concentration of Cu’" on the adsorption
properties of HA/CEl/AA were studied. The adsorption of HA/CEl/AA for Cu*" was investigated

x W FS B8 :2020-03-29
EETR P& B T H= A AR5 H  2018ZDXM-NY-059) 5 Bk P8 45 78 2 1 A1 4% 51 S 3815 B (201805023 YD1CGT)
EHE BN HRAL (1963 —) , %, IWPH B 5 8082, 58 O 1l - DU RE A4 RHITF % 5 8 F
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by adsorption kinetics and adsorption isothermal model. The results showed that the HA/CEl/AA
had a three-dimensional interpenetrating network structure. The adsorption amount of Cu*" on the
adsorbent material increased firstly and then decreased with the increase of the adding amount and
the increase of the initial solution pH. With the increase of the initial concentration of Cu*" and the

* increased rapidly and then stabilized.

extension of the contact time,the adsorption amount of Cu®
And it decreased slightly with the increase of the temperature. When the initial concentration of
Cu®" was 200 mg/L,the volume was 100 mlL,the consumption of adsorbent material was 50 mg,
the adsorption time was 125 min, the pH was 4. 5,and the temperature was 25 °C, the adsorption
capacity of adsorption material to Cu*" reached 230 mg/g. The adsorption of Cu** by the adsorbent
followed the pseudo-second-order kinetic equation and Langmuir isothermal adsorption model, and
the adsorption was attached to monolayer chemisorption. The maximum adsorption capacity fitted
by Langmuir equation was 296. 735 mg/g.

Key words: heavy metals; humic acid; cellulose; adsorption materials; adsorption capacity;
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oy T ALY BRI BB A | 3R T AR
IR B AR P, ELES AR & 2 R B R |
BAE AL VRS AT X & R B T B BRI
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B RIS B AR /2T 4R 3R /TN I R B W B A RE IR B CuC DD B9 1 RE BT 5 + 95
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(D B 20 A0 6 (FT-IR) < B RF 5 BIF 128 B
HLSE R EE B8 K KBr JE R A8 57 i 21 48
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Tk A0 2 5 i W2 S A Rk W R sk AR 1Y) — S
PRI 2R S A ST T 3 X W R b et W o 2 SR 1 52 i, LA iff
FE W BREBA L X Cu® " 118 W B 2 5 A A 2 W 8 s N
Ry SR N B A 3 e S

HERFRBCE T4 50 mg HA/CEL/AA L4510
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IR EA A= NN A S 2 U L S S T
LA I Cu™ I W R IR T AN, 4 B[] O 125
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AF £ R B SR A A T R B AR R EE R 298 KBTI

BAF 238 WA £ 05 K KT B R 2, T RE O 12 I A R R
T A AR A1 AT R A7 A P 3R Y TR
w i, B HA/CEL/ AA 3% T 4l 42 170 W B 9 Cu® '
23 [R2 Bl 0 Ja) SN2 T8I B3t 7% T K S B0 B 1 R0
B 232 R A1 R SR AP T A R T R A v RS D T I
AT, 2 W B sk R T B A A AR ORI 4 i R
T BE AN T W B B g B AT
2.5 BRWHHHF

HAFA HA/CEL/AA XF Cu*™ i1 W B 3 72 14
2 0 A0 R R BT ATL B L W 2 g A A R AN AT Y
Ak H H 0 T B W B RS, 23 W] I A R i K
FF 8], X6 52 B Ak 280 3o R 2 Al R R

Be il T i W pH R 4. 5.Cu™ PR R B
200 mg/ L B AR A 100 mL, HA/CEl/AA &
k50 mg, EAN RN EE AN R ] R 28 ad — s b 3
TR o WO DB 4% 1. 4 F1 1. 6 A48 J7 vk k47 I3 A
B 1553 B WA — G Bl ) 2 R AU G Bl g A
RGN A 8. & 9 Fran , BLE&SE N 1 Uik,
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A 308K
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-3 F—— Y=-0.02803X+5.8642 R’=0.86162
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B8 E—BHAFHLEE
1.4 .
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By SR A B B0 7 405 B i 260. 48 me/g B9 IRT7 IR SE R L WL R e A v Al 2 R AL BILE

S 05 WE— B 7 AR R B4 B g ff
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AAXF Cu™" 1 W B A o A% T DL =8l g2
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R W22 )y % R W — 23 J) 2 A
ki R,? ko R,? qe
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303 0.024 54 0.773 60 252.904 0. 000 551 0.974 92 240, 54
308 0.024 88 0.830 74 283.332 0. 000 621 0.986 52 224.73
313 0.029 92 0.937 63 421. 66 0. 000 548 0.974 25 242.397
318 0.028 03 0.861 62 352. 200 0. 000 581 0.961 95 232.091
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Fh e T B 2 — 25 0 0 R B Sy A R

BE11, B 12 43 50 ol 92 00 A LA
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L K Freundlich #& %4 Langmuir #& %4
- K n Qn K. R?
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Preparation and properties of lithium aluminosilicate
glass-ceramics strengthened by rod-like lithium

disilicate crystals

ZHAOQO Ting, LEI Yu-jie, QIN Yi, ZHU Jian-feng

(School of Materials Science and Engineering, Shaanxi Key Laboratory of Green Preparation and Functional-

ization for Inorganic Materials, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: In order to combine the high transmittance of the traditional Li, O-Al, O,-SiO,
(LAS) glass-ceramics with the excellent mechanical properties of the lithium disilicate glass-
ceramics (LS,),the new kind of LAS glass-ceramics were prepared by pressureless sintering
method through increasing the Al,O; content in the base lithium disilicate glass. The effects
of sintering temperature on the phase composition, microstructure, mechanical properties and
translucency of the materials were studied. The results show that two main crystalline pha-
ses,rod-like lithium disilicate crystals with interlocking structure and lithium aluminosilicate

crystals with similar equiaxed structure,are precipitated. With the increase of sintering tem-
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perature,the grain size,the density and the transmittance increased. The three-point flexural

strength and hardness increased firstly and then decreased. Due to the proper crystals size,

crystallinity and high density, good flexural strength (220415 MPa) ,hardness (5. 9240. 15

GPa) and comparable translucency were achieved for the specimens sintered at 850 °C , which

provides the basis for the clinical application of LAS glass ceramics as dental restorative ma-

terials.

Key words: lithium disilicate; lithium aluminosilicate; singtering method; mechanical proper-

ties; translucency

0 3l

WE & B R R S s iR 2D AT 15 AU Y
LSRR B T AR A B T R MR S R
BLR KT 8K AR AR TR AR (LAS) 3 35 B 2535 1
I M 2 AR LAk 27 A PR AT N )T R 38
T LA 2 B G bk AR R B L TR
I O RS e A AR B LAS SR
SEAE BN P AT R o R AT B A R A Y
VRS 12 MR 2 L o B R BT ME o i R A
100~200 MPa 1 1~1.5 MPa « m"*"7 T 7K
B2 WK AT« 38 K LR FLEAT Ak 2 1 5 Bl 2R
TR 2 AR, SR, S5 S B X 2 b B O R N
S22k T L2 E R LAS 3k 58 B % 1 375 BH A0 .
WA 33 6 Ty 0k 77 AR 1 5 AR AR R T bR 2R 1
BEF I, Xt b ) R B A £ THVE FHR K.

TURE TR A B 0 B 2 H T BHE B MR S
R BIF 5 TR HG e S B 3 7 A Ak B 5 oy 2 AT
Li, Si, O5 fib A, 52 0 0k 45 1) 550 43 A T B L B3
S AL X Bh G5 8 23 X6 B4 80 A A IR B VR L SE
KGR AR T T %A RHER = 1 5 5 R 7 24
WPk, = A5 2 il 5 B v] 1k 400 MPa, W7 28 #E ~
3.50 MPa « m"**% (B J& H 3% % M A dg i A &
LAS 3558 B %, UL, T 5ok — ik R £ 5% 1k Bl 3 o
AL O, &I, B4 Li, O.Si0, W 2 BER 1
12,8 Li,Si,O; i, B AR Li, O, SiO, Al
AL O, Wi & = Judl 5y JE B LAS 3¢5 P % XA 5k
AR LioSi, Os 3% 55 M % A0 = (9 1 2% PERE AT LAS
B B P 28 R A B e PR RE S Ak ok L REREE — 2 4R
1 A BHE MR S5 . UBE R LAS 3% 55 F) %
TFREHT 04 1 FH AR B, Laczka M 25000 £ 28 5% HI44 fil
P T A R T RE R B RS M, ST
Li,Si, O; RIS LAS B8 M % H 5y, = 5058
i1 58 B 1k 5] 380 MPa LA I, HAMWLAE % 4 B 5 1
RAE, HA 1~1.5 MPa » m'?,

i

550 R AR L Be 2 1 T A B 0 P ) U STE
T BB R SR TR K, LU Rl v A5 1 B IS T 45 )
mm Ak BRI JE 200 IR #2500 5 e Ah T 5 T I &
Y | i Pl S5 SR OAH S B B R Bl T R Iy B 1Y
X TR TR B e B A VA A T U A [+
ok DA A U e oK. T EL N Tl N Y AR
BB IEEIH A T2 RMER 7= S R L8R AT
Tk R v B2 TR T R be 4 T JCRE L
TR TERE P, A SR HT T T B 4 &
Li, O-Al O,-SiO, = JGF % 3% 34 L, 38 i1 XRD,
SEM il = 55025 iy 5 32 03K 55 = B F 2 e 45 Tk 3 o)
LY RH 2H B ROUR A 2 A B | ) 2 M R RN B O 1 A
M2 . Sy LAS 358 B % 6 S 4 BHE B0 B i
PRI FH 4 AL 30 B il

1 SLIEEH

L1 B340k a9 45 ]

S R FH AR B B B R R A C e AN SR 1 T
L HPL EEH SN Li,O, ALO, Fl SiO, . H
Li,O f1 AL O, B LN 1 1. K,O 1 Na, O
AE 8 5 A AR B 308 1) KG B2 3 Bl v L Ze O, RIE %
), CaO I 2k $2 fm B 55 1R & 19 1k 2 52 € 1, CeO,
BB m . FRIGER 1 IR IR S R A
1500 CORIE 3 h HEAT A L 4K J5 7K VA5 5] B 55 35
W5 Sk T AT 4 4 B N 3 A, 0 X 2k g B UKL 7
1450 ‘CORIE 3 h FRAFAT 5 I , 55 Jo W 7K VR 1Y) B 5
UKL BR B | e 45 BRI AR (D50) 9 ~9 pm B B B
R FROEAR R S A & an & 1 B R,
1.2 A#EH%

PR EREE T 15 19 LAS 3% BBy K 78 YS210 #Y
JE SR AL LA 20 MPa #1 30 MPa ) % 45 R i
IR 1453 3] ®20 X 3 mm B AR AE S 50 X5 X4
mm 5 RIEHE SR 5 A R AE SRR E R IR T &
HEAT ¥ A5 W IR AL A o LB Y S B R
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100 MPa, ff i 30 s, Z J& BUH FE &, e BEAR 9 T
P IR E T S IR AT RS AR 540 C
PR 60 min fff 3% B K T B L R THIR 2
630 C P ik 30 min, i J5 FH il 2 A 2 b 45 i B
820 °C .830 “C.840 C.850 C.860 CAH{IF 30 min
J B SRV AN, BV AT A5 31 3= 6 AH Sy 48 Ak R R A
RERRBE SR Y LAS B 0SB &, 8> FHiR g B bk
B # AR 5 °C » min ',
F1 LASHIEMR S ELL (wt. %)

Si02  Li2O Al O3 K20  NazO ZrO:2 CaO  CeO2
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A o s . | . . .
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B
100
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0 0
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B 1 LAS s 3b R e #obk E o A i &
1.3 #Hsalx

J5 ) B B 35 R A R 5 A T 2 BB PR
A 7= Rise-2008 Y38 k7 BE 43 A7 A 0E 47 67 BE 43
Br. ATk S B TA 28wl A= i LS ol SDT-
Q600 F A M AR 7 3 20 58 ol A THER
B 10 °C oo min 'L 05 A R RE X ) Ch iR 2
1100 °C. HAIE D/max- 2200PCX 5 £k 117 51X
HFPH T (Cu #.10 ° « min D) 36 XRD il
250 FH MDI Jade 43 B4 ok A5 25 fh . SR
B R 2 s A ) A B B 4 S B e
ANRE BT S (8. 7R AR B A Al | 25 TR B
N A A DO - i A - Ny P T I 2 ' TN
[12]. = 575 i 50 B 2R H PT-1036PC BY J5 fig 44 %}
LTI, B AR 0.5 mm « min 'L 85
BE A 30 mm. A E R T HVC-10A1 B 4E G
TACRE B 31 oR I 7 L I 2 B A o 5 Kl s 43 45
s U ARMIETE] A 10 s. 7E Phenom Pro-
XY (faf 22 75 HOS HLBE T I a8 R RSE L B R
A F A AR A 0 IR 2E 47 08 %8 DA HE R N [R) o7 8 )
o 2 DN e {1 ) S ). A 201 o S ORIV RE R K0 BT AN iR
FERYSEHIMHE. R H A JEOL 23w ) JSM6700F Al
Y e S 4 4 v 0 U UL 46 R 1) R TET TR AL

0.05 mm -

2 #FRE5ITiE

2.1 LAS BBk £ R 5

B 2 J& Li, O-AlO5-Si0, = JCH 55 oK il 2%
P, v LA L DSC < A =40 B Ay
SRR AT 5 AN FRAE TR . 33X = ANl AR RN [
PREY BT Y BRI SCHR B2 AR SC XRD A6 0 45 25, K
55— ORI (PO BT L, SiO; @ik 5 = A4
R (P, FLES = AU (Py) 4300l 28 LiAL-
Si, Og Al Li, Si, O5 @A BT S0, 110 Tm ]2 & ik
TF A Fl AL B IR 2, S 888 °C. MR DSC 3 &k 4,
R T W IE R AT R R b 45 R B R A BOE AL S5 b
AR R AR IR B ESEAE Tp3 5 Tm Z 18], 43l
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3 2 A 7 be 45 i B R LAS 3% 55 B % 1
XRD YA 73 B B S48 B4 R A — 20 A iR
FE 20 th iy S AR Li S, Os & ik (ICCD
card 01-040-0376) Fl LiAlSi, Os &K (ICCD card
01-053-1278). H7E 850 “C Fl 860 °C K4k (i #E h
Rz 2] T B Li, SiO, ff & (ICCD card 01-070-
0330).

X SR PR Ry A 3 B R R B A0 Oy 3 e P R AR
L B B OR 3R I R TR R 4. Y R B T A
Li, SO, fRARAE o R AR OL S8 B b Cn =X (1)), 1
Jei B 2 R B Ak 2 T ok S R 11 AR R A 1Y)
Si0, ARG (2) S Az BRI Li, Si, O5 . [
AL 7E bk B S AR i X (3) = R AR L LiALSE, O
an A, T HLBE & R T &, LS O A LiAL
Sty O 19 Bl & A7 S 58 B2 W7 184 . 860 °C B 34 %]
B K. Uk IR B A R R A, EL AR ORRUT 3
K.
Li, O(glass) +SiO, (glass) =Li, SiO; (crystal) (1)
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Li,SiO; (crystal) +Si0O, (glass) =

Li, Si; O; Cerystal) (2)
Li, O(glass) +Al, O, (glass) +4Si0, (glass) =
2L1AISi; Og (crystal) (3)

+ Li,5i0, vLiAISi,O, «Li,Si,0;
.
‘.
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e sec
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B3 AREKRLEEET LASHBHE
#9 XRD 4 48 5 #7
2.3 BRERBEN LAS I H LML L6 %@

& 4 iR AR 2 BIAE 820 °C 830 °C .840 °C .
850 “CH1 860 “CHE%E 5 ML B e .

IE 4 AT LA L 820 °C Bedl ik AE vh 2 A
BARWAFLIE , B ks Z HES SRS  BIR Li, Si, Os &
AR, B RSB/ 3302 T 5 45 1 B B AR
LIS ZORG B R AALAS 5 HE T 1k 58 B B0
b, Bk i A K & AR IR SE 4 R T
1 2 830 CHE, fi R Az A HAR I O, ks R B g 1
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i EERMHAEAREE TR ETEZARFSZL— , A Ha L B F ke X5 AR A
AR KRR BERN R EF LS ZHBRAE, EH A B RICHEER WO, @C 4 K T4,
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Synthesis and electrochemical performance of WO, @C
composite material on carbon cloth in supercapcacitors

WANG Ting, LIU Hui, LI Jun-qi

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

Abstract; As one of the important components of supercapacitor,electrode material is the key
to influence its electrochemical performance. In this study,layered WO; @C composite mate-
rial was constructed in situ on the surface of carbon cloth by solvent heat method combined
with high temperature heat treatment,and was directly applied to the working electrode of
supercapacitor for electrochemical performance analysis. Scanning electron microscopy
(SEM) , X-ray diffraction (XRD), Raman spectroscopy (Raman), electrochemical measure-
ments and other means were used to characterize the morphology,structure and electrochem-
ical properties of the as-prepared materials. Electrochemical performance was tested by elec-
trochemical workstation and the results indicated that the composite was successfully pre-
pared and grown uniformly on the surface of carbon fiber cloth. As the electrode material,

" at the scanning rate is 10 mV s ' and 192.0 F g ! at the

the specific capacity is 214.4 F g~

current density is 2 A g ' respectively. The specific capacitance retention rate of the compos-

» WrFs H#:2019-12-20
E£TH:FHEXARBFIESTH (51272147 5 BEVEA BT A ARHF S50 05 H (2018]Q2069) 5 B VY4 B E /7L WRHIF T
RIWTE (18]JK0113) 5 BEPIRFH K2z 2 AR T HF 105 H (XSGP201203) 5 B PGB K 2 B 58 48 1 F 5 4 Wi H
EEEN: L 51993 —) Lo, BRPGMIAR N, 7E S 10 50 A L B9 7 1) R 0 L 2 4
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ite electrode is 124 % after 10 000 cycles of charge and discharge at the current density of

2 A g7',showing good electrochemical stability. Through calculation, it is revealed that the

corresponding dynamic process of charge storage is mainly controlled by capacitance-type

charge storage behavior.

Key words: tungsten trioxide; carbon cloth; electrode material; supercapacitors; electro-

chemical properties
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Study on particle diameter and phase transition temperature
dependence model of mixed phase TiO,

YU Cheng-long’, LIU Hang', QI Yong®, LI Meng-yuan®,
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(1. School of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. School of Electronic Information and Artificial Intelligence, Shaanxi University of Science & Tech-
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Abstract: Many investigation show that the raw materials and methods have an important
effect on the particle diameter and phase transition temperature of the TiO, particles. There-
fore,this paper has collected relevant literatures related to the phase transition of TiO; in re-
cent years and explored the effects of titanium source A and experimental method B on its
particle diameter C and thus the phase transition temperature D. The results show that the
experimental method B has a more significant effect on the particle diameter C,and the tita-
nium source A has a more significant effect on the phase transition temperature D. The effect
of titanium source A and experimental method B on particle diameter C is more significant
than phase transition temperature D. Subsequently,a four-layer convolutional neural network
is used to establish a particle diameter C and phase transition temperature D dependent model
and calculate the relative error Re. Except for one group with abnormal prediction results, the

relative errors of the remaining 29 groups are not more than 10% ,and the maximum relative
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error is 8. 79%.

Key words: mixed phase TiO,; phase transition; four-layer convolutional neural network
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Research progress of dielectric elastomer materials with
high electrically actuated strain

LIU Lei-peng, LIU Jin-ru, L.V Sheng-hua, LEI Ying,
XIE Rui-ying, ZHANG Kang-ning

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

Abstract : Dielectric elastomer (DE) is a kind of intelligent material which can be deformed
under the action of electric field and can be restored by removing the electric field. It has the
characteristics of large deformation,light weight,high driving efficiency,fast response speed,
low viscoelastic hysteresis loss,etc. DE has a wide application prospect in the fields of intelli-
gent robot and bionic materials,and is regarded as the next generation of "electro-mechanical
driver". However, traditional dielectric elastomers need a high electric field to produce large
deformation variables, which seriously restricts the application of dielectric elastomers in
many fields. In order to solve this problem,researchers have done a lot of research work in
recent years and proposed to reduce the elastic modulus,improve the dielectric constant, re-
duce the film thickness and other methods to construct dielectric elastomers with higher elec-
trically driven strain under low electric field. The latest research progress in improving the e-
lectrical driving performance of dielectric elastomers is reviewed,and the development direc-
tion of dielectric elastomers in the future is put forward.

Key words: dielectric elastomer; electrically driven strain; dielectric constant; Young's modul
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S BN SIS 0T PR W R TR R Bl R T AR K, 1 i R e L
o 1.

R TR AR R R IR L 2 —Fh B 3t
HREE (—NHCOO—) EE S WYL R AW, H
A 1 Co) iR, i 53 FR Fig M Ak & W
MR 3R i e HR e T B K R 2R g
AR AR B R B B IR AH HAE L, & BR A AR Y s
AT SR RE A R AU TR AR 2 HE AR TR R T s
(BT 241 L. T R TR b A K i SR R B

i

P, A v BB R T N O TR R R R AR A T
Ze A AR o 5 5 R AR A R B 22 U Ah L R
2 G R AT R 14k B 18] A A 2 S K SOAT IR B R
45 A DIk AR Y PR B, XS BOH A OB
9+ 5 ) SR IR L AR 1)

TS 0 v S A ST . A 17 e 22 14
JE A GBS I N A R A I o AF 5 N B 32 BF 53X I ARl
A v SRR A R P RE AL AL

llz 1|z'

#Si—()HSi—(){—
I .
R

]{H
() FERR I

()Q(?/()l{
\\ |

2 n

(b) P9 45 R g

O
|

/C\

N O
H

(o) WA/

A1 =4Ik iR 2 Myl X

1 4 Fa S B IR 3 [

L SRR (A Bl 7 AR BB E K Roentgen
1E 1880 AF & Hi o T 72 AT BA A SR e B K SR AR I A
HhAL RN 2 R AR AR H R AR i B AT R L 4
SR A S R QR T B O o L R i B 2
A Maxwell B 2% Fie 5 S (R 1R 4 A2 2748 L A
1115 52 B P FE 1) AL DK BE 1) 5% AL A &L 2 B /. A it
IR 373 I A R S5 A 7 000 2 4 v A B L
i FRL AT J2 [ia) B AR 5] 0% 5 | 77 A ) 2 e 38 5 7 )
BT A AL BRI R T 27 1 AR A L (R I A
7 £ 3 L AE S AP TIN5 SE A T A2 S R 3
Jei DE FFRHUAR S TR A 5 A 101 52 A4 o A v 2
B MUBRERE 1 A BE , AN 8T 3 BT, R Z 4 s ot
AT A AT TR 46 1 o PRI A AT JRE B8 b 0 Tl /N 2
Bl i E R
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actuation s 59

high-voltage

power supply
(off)

high-voltage
power supply
(on)

electrostatic forc 1

B2 IwibMikIRzh 2 TRl

zZ

S
S /f E

i B e Yy :
hod

B3 A R S el 3 BT g AL

I AR /N T 1000 WF L A A 5P 1R A TR R 7
] AR AT AR S, =—P/Y =—eeE /Y
KIS, Hor .S MR Ty [ R AR B ML AR L PR
ZFNH) Maxwell i J7.Y I REE e Fl e, 2351
R LS A HL O RSORT 3P R B R X A R R R (e, =
8.85X10 " F/m), E STt I 4 ¥ 35 9 JEE .l stk ml
0 A FRRE B A L BRI HL 37 9 8 A 2 5 R A v
SRR BOE LY R

2 WEMMHEMERENTTIE

KEAFGT R W, 9K 2l v b RS B | 2 I
e S A A R B RS04 T S i e R ) F IR B
o AE, ELBR B R ek i 4 7 A 4 n) B, SR A
S A IR Bl B8 1) S B 1P 5 DR L ] A AR 5K 3l e 3
T ARAG v LK S IR A R T A L S A 4 A R
{14 2 B 5 7 ). /0N RS 38 T ey oy A e S B, I
HTOkfb Ry VHB R85, 24X VHB 4910 4530
Bhprfd 500 Y0 B, G 2E 0 BE RS T 1 10096 (M 18
MV/m 83| 218 MV/m) , B K45 7 VHB 4910
%) FL K Bl RS . {EL R T A T A 5 A 1 R S
AT MR R R S O R AT R T R
A8 S I LBt (A 2 < 00 7 T s it 2 5 BCH: i R
I3k, i HA P 7 . T L S ke ) R ) 2 0 1
TE T B L ST o R 3 A L 4
2.1 MBAREMHALE

i R s R A ) AR SR R AR T B K
IINER B0 AR B R B AR TR R B S B 1) R AE S
B.oHARS. = —P/Y= —ee,E2/Y WA, BPEHE
/I IO AR JREJEE T T ) A R R R
FHL R 0 17 A8 U A A, DA I AT L T e oA A e A ol

P st (AR R B E IR B AR L [ AR g A5 AT L
08 3 A 008 ) TR /N 5 B 2 R T O R S
2,11 nE sz

VR — R UL o MR B R R LY
AR R W5 (DOP)! 1Y AR IR — T
fis (DBP)™™ | Jin 38 48 K & 3l Sk (ESO)M | & i
(SOY™ 0T 45, i i A e 8 0 4 9 70 25 11 55
Gy A AR g BSR4 B (1 BE L AR R 19 [ H i
FEUBE 22 384T0, AT o ARG B A B 3 1 A B Lowe
LR BT SE T AN [a] [ 4k 7] (Suter-Kunstoffe B 81-
R.81-F F1 81-VF) % ¢ B A1 Fh 25 XF 7 FH kA% e (G
T DC 3481) 1 4 HL LA R H BIK Bl 14 BE 1) 52
M, AN 4 frs. Hod 38 596 81-R MY REAR S AE 32
V/pm (LY R BIR SN AR AT 3k 18 %6, Hobk e fe Al
HBAPERLEE g 0. 35 MPa. R34 HL 8 BORAS , i
R ENER e NEOR7 A i B (A R X 8+ N TTR 7
1) 2435 3R 3 7 114 L 3K Sl B A SR

20

SR54 SF5
-
7
/ /
15 d /
/ /,-
,/‘/
/
=2 L [ /
?]0 » SVF5
g o -
% / ,,-// .
5 Ve Y N
]
P il
> -
5l ':f:.,:lrﬂ,,r.'

0 1I0 2IO ?:0 4IO 5IO 6IO 7I0 80
Electric field/(V/pm)
B 4 81-R(SR5).81-F(SF5)#= 81-VF(SVF5)
= At R R B A XA AU B AR R
W, IR B A 0 e
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Nguyen %538 1 76 4 - T 145 (NBR)
SR TR 0 DOP Sk # &5 TiO, /NBR #0444 %}
SR SN PERE. 2 A A RHY SRR i BE DOP & i 1) 3
JNiuE /N, 24 DOP & s ad 40 phr B, A4k B
P ok 2 PR AL 24 DOP % 58 80 phr. TiO, &N
30 phr i}, DOP/TiO, /NBR & & #1 8} B A F AR 0 5
PR 7RSI HL Y T AT R A5 05 = ) HL 3K 3l 1 A% Ni
LUV RN DOP 1B b 38 3590 48 infe 48 KH 570 2k
PERY TiO, /#KE (mTiO, / NR) $4 4 44 4 v ode $2 75
PR AR RS A B RE. S B DOP ] B ARAR
BEIE] A LS S T TiO, G4k 1 3 s AR,
AR A B R S B, B /DN U B O 0. 49
MPa, i F NR. DOP i 5] AffifH mTiO, /NR & &
MAEHE 40 kV/mm [ B3 T 3RAS5 = 19 B 39K 3l vy A8
(25.3%) /= T4l NR 10 f5.

Yang 200 Ti0, Fg %) ESO 3] A A 4k
TG (HNBR) & A #1875 2 AS 5] 5 2= 1

Maxwell
stress

Voltage

Expansion
direction

(PASASA )
+ G

Elastomer

/

Compliant
electrodes

ESO/(TiO,/HNBR)Y & & # %}, 5] A ESO & KK
Hil 55 HNBR 940+ [ 4E FH J5 5 AT B IR 52 6 41 6}
PR AR, 2 ESO & 3 = 30% R, B A F
BH B PERIE M 1.6 MPa HHZ FIEZE 0. 6 MPa,
HoH 8K B W AF 1 4l TiO,/HNBR M oBHE & T
170 %. filfiTid¥s SO VE AR N A BT/SR &
A PR 15 SR M S 0 HLRE A R
SO/(BT/SR)E & # kL Lo pE B i f SO & 5 19
T FEAK (0. 28 MPa FEAIKZE 0. 11 MPa) , 5 4
AR EZ R SO B K 7. SO 51 A
HI 55 T B R 53T (B AH B AR A 0 0K HE 70 1) ) 246 245
o o TR O Ao 8 4 A LR B A ARG 2 A T
DA AR R Aok A 0 A i ) st b A A B2 i 3 R
Bl T BT A 8RR Rk B i R AR, an 18l 5 fr . JF
HAMEHE 25 kV/mm B RS T E
RF NS 10, 6%, 4l SR 428 T 380% , FHL i
KA AL L RS

film

SR chains

g

. BT particle

SO plasticizer

B 5 BT/SR Z4#M#F SO/(BT/SR) A &+ 464 k22 gt

2.1.2  W/NACHRE

SR P AR 2 R A RS A b B A
S5 T B 5 AT L R R AE B0 A B ) A S BB R T
WIEANX E=30, RTV 9] A1LE Ho, JIE . Hd,
E g SR (0 4 [ BB L0, S AR AS B LR
g A H B8, 314 T/ (mol « K)) L T A 46 %F
TELE PRI /N B R ) A8 T B B T LA A AR L A
(A7 ERASEfE . Opris 25150 0t 346 3 38 — Y 3 7k 4 e
(PDMS) 5 3 Bl A [] 19 52 6 3910 S5 bz (U &L 6 FF )

H T HEMBEAE 20~30 kPa N A B RERR I,
HA RSN ARTE 40 MV /m (Y H g T A3k 16 %, %
I R A AL g

Hu %" AT — RIIELETE 0. 17~0. 52
MPa 2 8] 7] A% (9 5 T4 M R 1 o o 14, 3 5k 2 o 1k
Vi 5 00k i 5 A 1Y) Diels-Alder (D-A) 3501 5= i
Ok 8 2 B R 1 5 T R T Ok T IV g 5 1 g 3 5k
D-A S I8 B I B 4 wT A Sk 58 B o B A e
HAZH S A TE B W R B W 7 BT L AR AN
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[F) 7% 52 Bk %88 5, ik A b ) BT 2 AT WIS 6 AS [ ) R
5[] B RH V140, DA T 08 42 5 A Y o AT L [ )
E AP S T AE 65 MV/m BRI T 35%
14 Ve EL 9K B 9 AR

Zhao ZEP IR M TR 2 2 R (HEA) /5 4 T fiE
BRSNS R IE T Fig (BA) VR Ry i A 3 i JR T 5%
BHBMERASEATRP) #H & T p(HEA-BA) 3t
R, 38 2 A8 B R I B S R g
(MDD A £ A 42 ] M (AR ) A IR 8 B L 49 81 T
25 p(BA-HEA) @ MDI #4441 %}, 40 18 8 i
R g ke MDI & s R, HL R Y p(BA-HEA)
@MDI 14 32 1k % B B A, [R) B 25 85 ) v 42 PR 1

LI

(a) POMS 5 7, 3 = 7, Tk 5k o Jo A0 166

R R A T b TR o K B R AR, e 1
fii7. P(BA-HEA) @MDI 78 8 A 3K 3l #2 3% (15. 2
MV/m) T3k 14, 4% 0 HL 3K ) i AF. b 4h . Zhao
SR A RBE i A TSR] BA 3 9 04 R 4
K H B (GMA) Jit & 19 p(BA-GMA) LR Yy,
Rifi J5 L GMA 4% Bt F 22145 3 & 51 ¢-p(BA-GMA)
A HLBAPE AR R, AN 9 s, Hih GMA & i
39 wt%.29 wt% AR E] 20 wt Y. PR B R
PUPEAR AL T R B B R B B RS . Y
GMA % h 20 wt % i, c-p(BA-GMA) #1 BHE 8
K3 (21, 57 kV/mm) F 315 T w5 i 9K 3 1 48
(52.08%) . FELH T K41 H 3K 3l 14 .
|

CH, OAc 0 |
u()[-s‘i—()-h'll + AcO—Si—OAc Ticaty —SiI—O—Si—O—Si—
I I
CIl; C,H5 CyHs
(b) PDMS!j 1 2 5k S bt 4 TR #Neukas il ATAZ L
s CH;  CHy Hs CH; CHy  CH, (s CH;
HOpSi-0H +(‘||3—si—0-}ﬁi—()];atﬁ-o}ﬁi—(‘ll3 M,('nj—si—()ﬁi—()l;[—fin()tfi—(‘uj
. ‘ H I Y . 0 X ]
il CH; cuy, CHy CHy O CH; CH4
CH3—Si—CH;
0
(c) PDMSS 1F BE 2 £, 8 58 Bk T=
|
CH; 0C, 5 0
H S!'— H ,l . Sn cat l I
ofsi "TLH +0C,Hs—Si—0C,Hs = —Si—~()—-$i—()—$i——
. | |
CH; OC,H; (I)
|
B 6 %R AR 6 IR

Rigid elastomer

1.

Soft elastomer

s

Bonding

D:a-Bonding

X

)_

Furan

o}

N

o

Maleimide

a9

\ o
> (L™~
.

DA adduct

BH7 DAWmBRHIBEEGHREHLFER
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Fz 1 P(BA-HEA) @MDI EMHEE HF MR BIEREFIBEIRE) Ti“"“"]
b MDI & & Y IR B UK N T il 2 o IR S AR
m Jmol % /MPa ¢ /(MPa 1) /(kV/mm) /%
P(BA-HEA) @MDI-1 25 0. 86 7.1 8.29 54. 8 7.4
P(BA-HEA) @MDI-2 12.5 0.31 6.9 22,13 39. 5 9.6
P(BA HEA) @MDI 3 8.3 0.17 6.7 39,12 30. 5 14.4
o 070
)
) 0O
O ATRP
+ %
OH (m
BA HEA p(BA-HEA) p(BA-HEA)@MDI

b
— R /©/ \©\ P
07 SN N
H

A8 p(BA-HEA)@MDI 3 1k 4] & =

0)

(TS

0]

BA GMA

N=

3\0 ():2: qo

f M%

p(BA-GMA)

B

p(BA-GMA)

A9 cp(BA-GMA) B MK & 7 & @l

EZ 0 P U N | B IR A Nl i 3 9
SfL PR A 34 T R v A A L AR ) R SR Bl g
2.2 BREMwFEH

X T A H SR AR R L A L B HE AR
5 HL A B BE T MR F R BRG] e BOL LA
A3 o DT AT e AV T 75 79 #3575 L AR A5 15 Pl BIR
BN AR, PR A EBEAA LT 2 A5k (DX
ﬁér&ﬁ:ﬁtﬁ&ﬁ TR A AR AE A A BRI (2)
il £ 52 5 B A HL PR,
2.2.1 1&%—%%{'@

3 o X A SR AR AT Al P L B R I

S AL £ AR B A H PR R R o B KR

A6 W 3 F (— CNL — Cl, — NO,, — CF,,

—COO—,—S0, — %) 51 A #L P (44 v ml DL$E &5
PP A A A R R R, DT 0 L P BIK B 1 i Mad-
sen S¢S 1 A Rk EURE S ROk 4 = A B R B
PR IR A Hi 8 B8 AR e B & U 22 B FH S TR) 1 —
S rk S ot B BEVE O MRG0T A AL R W, i 10
AN v TR U = I i O N e Rl B 1 S
SR B FSE A AT T R [RIRR B 1 el o A
MEE ST RS FE AL T HE 3 T RE S LR )
AL B A EEOR B 20 w0, A LR
BT 180% . il MR T T 25%: 4
LR E e BIBR B T & & 8 1 200 g/mol i F 7R

a5, 6 wt o B IR B A BE B A LR E (100
Hz THE T 70 %) MK/ B FE.
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N3

J 2 Lod

Si Si Si Si
n

\ﬂ_’
78 I R U

BRI

A 10

Diinki 45 38 1o % S M5 BE 4 i Ak 2% RO KE-CN
FIARH 5L 20 B wE S e (PMVS) , 15 21 1 A L AE
MR RE 100 Hz R A d % ik 10. 1, 721K
(10, 8 V/pm) T 345 & AL IK B 1 AR (20, 5%0) , B
A R AL R E P BEAh % b R B AR A K
A2 HEE R S T AR
FH 75 4w AT §E M. Liu 500 H W R 7 ik —
COOH ##% % PMVS | % PMVS-COOH, [f]
iR ER AR L M I RE AL B TiO, 40K KL T 5 PMVS-
COOH % £ b I , 11 22 (8] B A 52 196 4
23] E-TiO,/PMVS-COOH 4t 3 PE 44 41 k. H:
A TE V) P 5 R 2 4 o A [ A B AR D L O 88 m B
TR A F 6 DT 48 e 380 A et £ B Pl M B B 5

0
|
Hs” N\ HotSi-OkH

B AL R
105 A
PRt ~
(\\ y_")
te s e d
Sl Sl Sl |
of | 1‘()/ | 1‘0’ | 07| RN
m n
\ﬂ_’
I 14 3 2

A R He Ak IR 35 R 2 A

T2 E-TIO, Btk it s AL 1 A v i 40 3
B, HAE 15 kV/mm K HL 35 T 19 B 0K 3 i A% 3k
F 7.9%. Perju 5 3 2 Fi H-M5 3 I 1 7E Rk 4R
S5 15 AR R TR S5 AP BB ek W 2 1) 3R &
Y. J5 5 B CH SRk AU e — SRk AU 0D S I A
BT A BURE SR R R I 11 s, Bt
A HURER R B AT B i 0 A R E BI0ORT I A g A
i, HAE 2105 V/em BIRH G T 315 12. 8 X0
UK B W AR [RIAE Y Sun 880 38 1o Fi -0 3k T A
2N T A R Bl N AR B YA OR 2 R-T
-4 O (SB ik B AL R Wy, 18 12 frs stk s
P14 3L P AR 1Y) PR BIK B 1 e K B R L 7 1 kHz BE Y
R BCN 12, 2, 5 KRS N A AT 35 5.5 %.

|
Cl_ ~A=Si— 0—Si-OkSi~v

—_— s
(a)
S S
~Lo) . o o
1 Si— TMAH T DMPA
2» 3 » HO1Si-OLH .
I"O—Si.\/ N
Q07
(b) 0 I |
as” N\ HO4Si-Ok=Si—
R
HS A~ A_O
0™ Ny
g N .
O [ OV 0N
B 11 A AR R AR A R R AR
AN NANHANT Pa® . 8 W W e a® oW
R-SH + | m X y I n - Jm g X a lb | \Ic In
z K /('/ g - [' 4 “ R /ﬂ/ s \ ) ‘ . ” N
‘ v 1 " (1 \
J ( ) |
S R P oW
R \ R
(2) (3)
O H,
Where y=a+b+c/2 R=H;C-O-C-C
(1)Addition on main chain (2)Anti-Markovnikov addition (3)Markovnikov addition (4)cyclic group formation

Ca) 3 - e o3 i Al 2 S I i 3
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N

PSblock

N Photoinitiate

PB block m

0
HZ ”
HS=—C =C—0Q—CH, "

(b) ¥tk SBS /R = K
{12 AW EE FF R REEKME SBS & & B

Dascalu 2P D 1,3,5-=(3,3,3-=H N 3)-
1,3,5- = H L2 = ik AU Je (F3) R/ H 366 R I ik 4
BE (DO A A SRR DL 3 S AL (TMAHD .
1,3- M 3-1,1,3, 3-0 HY e — i 480 e oy ¢ 3 )
M A FREEH T ARG E—CH, MO
Ui B RE Ak SR Ak U, I 5 S IR AR DY (R R AR D)
FEBE AT 2R, 75 21 01 19 3R ik S bt Bk A I F 5T
HoJp2E A R A SR Sl PR RE. SR AR A H H B
Bl — CF, 5 S8 5, AR R (7. 8 V/pm)

T AR A5 d5e KM 1) fE B B8 AR SR 5. 4%, Kussmaul
AELESORE N5 TN J- N- -3 il 38 28 i 4 o v A Fl
NG TR B PDMS JE M, an i 13 fi s, /0
Ay F IR R R 13,4 w0 I, Bk S B RE AL I 7
1 kHz B B4 HL % 50N 5.9, /24 PDMS 1 2 1%,
[Fi) fsf o JHG A7 TGRS o b R WG R B8R I, L L Al g 7 Oy
PDMS JE{R 1 6 f5. /N5r F N-J5 79 JE-N-H 5L
il 25 R e o ek AR e 5 A 1) e e 3 AR R R AR IR 1Y
I B PERE.

CHs; i
P et H,C= CH;
NH KN/
+ —~_=CH> toluene
HO 85 °C, pd

N
i = N™
O O ()/ Q()

Ca) e - 1 A 1L

t

_AFPWt=W

7 ST

PDMS#H: Bt

(b) 8% 14248 PDMS 38 P K /s & &
A 13 BT 654 M A B A PDMS 380 4k 7 & B

Zhang %¥ HAG 5 A0 B 0918 UK 5 0 %
3L PDMS 52 0t, — 3k A L T R ¥ 511 azo-g-
PDMS #A #FR T AR &N 0~13. 2 wth
f) azo-g-PDMS S A ) Ak 25 25 44 L H 1k BE AN
e RO AEMAR T /RN M, 1 kHz T
azo-g-PDMS # Bl 9 /- B % K i 2. 72 12 = %
4.88. 1 4.0 wt Y6 B9 A K H287 , azo-g-PDMS 11y
AR A #] 89. 4 V/um, H 4l PDMS & 36 %,
TE PDMS 3% I 42 B0l & 2K A 3 5 H i 3 % 5 228
B, 7.1 wt %A FEA azo-g-PDMS [ fiz K HL IK
FN AR K F] 17 %. Shao P W AL BB R ST
PR AR R AR e COAND) HURF 2 4% 21 73 45 18R 44 il i
PR CAE) 8 I, A5 8RR OANT & & 19 4 i i Pk
KM B AE-g-OANL M3 R} & 52300 T 1 8 B (H
(fe=28. 75) B, 5L {4 4 Ak 1) A Pl % K 0 35 4 5

TE 10° Hz M1 10° Hz &b 04 B H 5003 90 R 227,
168,73 3 & AE KK (3. 5) /0 64 1% .48 1. [7 A,
HA AR FE Atz /N T 4l A, AE-g-OANT 5 14
AR AL 1 i B4
2.2.2 WHEHE

I B A 4 sk AR R A b A T ) 3R
T A B BB T T ) SR I R R e L
MHFERWER A S FRENREWE S
AR, B AE W U R AR A A 5. B S i SER
F L5y SR TC L B SEURL R R SRR 7 ol

(DB I TEHL K % SE R

AL & HR — i A RSB, 58
AW AT LA B AR A H L H LAY B
BB A Ak Bk CTIO O Bk B
(BT b 48 R 41541 4K R 8 (PMIN-PT)H 1 | =
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Ak 8 (ALOOM 4 Yang 4018 PDA 378
M AL O, SR EE A #l1H T ALO,-PDA/SR &
AR R WE 14 FTR. &R 30 vol % B AL Oy-
PDA/SR E &AM B EA K E N A, LT 2
SRR I SR B 400 %0. B A B R RO X 4
(1 kHz B 2y 4. 06) , @& F 4l SR /19 4 i % %0 (1

wHZ

kHz IR 2. 59). SEBR I, 24 5500 R 3% & o JE AL B
SRR N 25 R S R VR B L A MR A L
Ao BB — A 0 et (0 AR 8 i Y SRR
FEF B A MR At M BE 8 W 2 L AT R i
HA A R sl PERE .

OH

OH OH
I OH
Tri-buffer

A 14 ALO,PDA @k B h4 &= & BN

ALO, ALO,PDA

Liu %0 A R4 M1 TiO, /IR & Wik
SN A @S TR SE 24,145 3
T AR A WA SRR OB (TuSED. TiO, 5
PRZE SR = T AR AR AL R A4 i
BonT K 4R L #E 5% Ti0, /IR & (TuSE-5%)
i A H B e ly 37.5(1 kH2) , WL 5 T4l SE
(e=10. 8), HAL AL R ff B th 1@ 2 v, & 2
7N, BEAN TuSE #1BHE 24 h AT 58 2k 2 HA
PERE HL W 28 5 BE PR . Liang %5 i F A%

Bk okt BT, I 5 EE R E & fil & 7 SR/WN-
BT & A4 gt (R A kL, E 15 iR, &2
By it ) BT 78 SR B A R4 19 AH 254, ] i —
A4t SR/WNBT & & b kLB i 5K 3l 4 5. 45
FWLSR/WNBT & & kA H T 4 20 ol 9 5
PER AR ELAG B 1 A F o BRI AR ) A AP AE
M WNBT 8 5% i, 5 A bRk 1% H 3K 2 1 A8
KF) 38%. B 281 50 NEFF L RS 5 )5 . MR
52 B R4 B ML A e k.

%2 SE 0 TuSE M/ 1588 MR IERE R IR 1 AEHY

b Y W A e Tand Bl kHz) s RHLURZNNA o o

" /MPa /% (1 kHz) (1 kHz) /(MPa~1) /% /(V/pm)
SE 3.78 220 10.8 0.85 2.86 0.37 9.0
TuSE-1% 0.14 430 16. 1 1.06 115 7.53 8.5
TuSE-3% 0.74 350 19.0 2.28 25.70 1.52 8.2
TuSE-5 % 1.04 360 37.5 1.15 36. 06 1.99 8.0
TuSE-7% 1.64 370 14.3 0.86 8.72 0.38 7.0
TuSE-9 % 1.08 380 15.0 0.74 13.89 0.41 6.0

() B bk £ 1y Fh 26
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% 38 &

BT

LSRig v

DEf¥

(b)SR/WNBT & & s & K
B 15 #h%EAE % SR/YWNBT £ 4 w& B

AR BT PMN-PT 45 g % UL AT LI iy 50 4
PRI BEREY A o 0 B, (H X S8 ORI B B
P AFTE R AR A 2 51 5 2L B pLAR L 4k L &
BUL A PPRH A v W B R BIAS BT T R
1 FHAE Bk i OB 3R R B 1R A2 5 T T O A 2
MR JRE 83 52 5 BF L B9 S R P BB BRI B 4 (CC-
TO) BA E A HL B (e 10") FIARAK 19 A L 51 AE
(tg0~20. 03) » H i1 T HA B 85 BB 37 75 iy 2 1Y 45
R AAEAEBRAAT o DRI I i A i34 1) oo A v
BOORL LS I 16 o,

@ « TiO,

A 16 CCTO 5 & fe 25 #yts

Romasanta 217 ffi Fi CCTO fE N H K 5
PDMS & 4,155 CCTO-PDMS & & # k. 24 CC-
TO &~ 5.1 vol% i, CCTO-PDMS () 4 HL
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W OE AR ARROERAHE, AB T KR FER ARKHYEHZENE, KR
VAR LA AT H S A 2T %, o 8 R A & B AL EDXRF,XPS,XRD f= SEM/EDS % @l X AL & & 7
EooMTERE AMFARFEBTHFENS DA BUEHFIFHEA MG EZEY 0L M E
PAEMENZENIE, EREAV AERMEET LS Cufe Fe 2R £ & ;M E N &k %38
BRI E AR MERNETHEARANIL R FE - PR R- Ry MERE-E KT
SRR E R RR G R-BR OGRS F ERA RS ER AT EMGEE, A A A
HASMMEMEN T HERE.
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Study on the separative-phase structural color of "rose purple

veins of earthworm crawling" of Jun porcelain

SANG Zhen, LI Shuo, YUAN Xiao-juan, MU Zi-tong, WEI Xiao-hong

(College of Art and Design, Shaanxi University of Science &. Technology, X'an 710021, China)

Abstract: "Crawling veins" is a unique feature of Jun porcelain in the Song Dynasty. In order
to reveal the coloring mechanism of "rose purple veins of earthworm crawling" , this research
takes modern imitations as an example to analyze the coloration,chemical composition,colo-
ring ion chemical valence state, phase, microstructure and microstructure’s influence on the
coloration of the sample glaze and the coloration mechanism of the separative-phase structure
color by whiteness meter, EDXRF, XPS, XRD and SEM/EDS. The results show that the
sample glaze is mainly colored by Cu and Fe; the crystals can enhance the opacity of the
glaze;the gas-liquid separative-phase structure color has a certain effect on the opacification
of the sample; The liquid-liquid separative-phase is completed by nucleation-growth and un-
stable decomposition; The liquid-liquid separative-phase structure can produce blue color be-
cause of Rayleigh scattering and amorphous photonic crystal structure. Rayleigh scattering is
the main physical origin of the separative-phase structural color of the sample.

Key words: rose purple; veins of earthworm crawling; coloring mechanism; separative-

phase; structural color
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Study on properties prediction and microstructure optimization
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Abstract: In order to study the effect of microstructure characteristics on the macroscopic
properties of axial braided C/C composites, the macroscopic properties prediction model of
the composites was established by combining the homogenization method, the energy method
and the FEM. In combination with Python language,a geometric model satisfying the distri-
bution law of microstructure characteristics of mesoscopic component material was genera-
ted,and its stiffness properties were determined with the help of FEM and experimental re-
sults, which was used as the parameters input for the prediction of macroscopic properties.

The prediction model was used to predict the macroscopic properties of the material, which
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was in good agreement with the experimental results. By predicting the properties of materi-

als with different braided spacing and fiber rod diameter,the variation of the properties with

braided spacing and fiber rod diameter was obtained. The research methods and results in this

paper can provide important reference for the process optimization and rational application of

composite materials.

Key words:axial braided C/C composites; macroscopic properties; prediction method; micro-

structure characteristics; braided spacing
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Design of a fast charger for electric vehicles based on series topology

YING Hong', YU Guo-fang', JIANG Tao', WU Xin-gang’,
ZHANG Xiao-jie’, TIAN Yang®’, WEN Xu-ri*, GONG Lei-jie?

(1. Zhejiang Huayun Clean Energy Limited Company, Hangzhou 310002, China; 2. Beijing Smart Core Micro-
electronics Technology Limited Company, Beijing 100089, China)

Abstract: A novel 50 kW fast charger is proposed for electric vehicles. The proposed fast
charger is divided into two main sections: An AC-DC converter performing a PFC function
and a DC-DC converter performing a charging function. A transformer including leakage in-
ductances was used in the AC-DC converter. A series-connection topology was used in the
DC-DC converter between the DC-bus and outlet. This topology enables high power conver-
sion efficiency up to 95% for the DC-DC converter. In order to reduce the impact of the
charger on the AC grid, the proposed fast charger system includes a buffering battery unit
between the two main power conversion units. This leads to reductions in the power installa-
tion costs of power companies and to improvements in the power quality on the AC grid. Mo-
reover, the performances of the proposed fast charger system were verified through simula-
tions and experimental results.

Key words:electric vehicle charger; fast charging; power quality; buffering battery

x WS B #:2020-04-16
HEEWMB EHEBARBFIELSTH (51637005 5 E K M2 @l RHE I3 H (0111—201805-F-DDQCSYB-0001)
fEEBN N W972—), 5 B % TARRIW AL W58 7 ) SR A R B



o 148 - e #E

rEER

% 38 &

0 3l

T AR L B 2 1% T L 4 X IR B8 o R R BB
M) 7542 Tl T I 25 DG BEFE fr d  ER e R T
FEAGR L 35 L R W K 8 A 1E A A AL 4
IR 4= AN S N A )RRV N LGRS Wil RS R O
il 2Ry A5 ] 2 3 S A

FEH R RS K P E R RGEMT R R
GLgl . FEIXEE R GE T, FE L R G0 AN R A
FEAR AL 2 S 5L (B Sy, MR A FE R B fR) R TR R
P, FUH RG] 43 Ry 48 T RN R T B R XL 12 e
AR TR 2k 3-4 kW, 6 LI A R 2975 82 6-7
JINESE o PR S 7 R AR X A A ) HE AT T L
PR 7 A A T S LB ) R B VR R SR R 2 50
kW T2, 58 H B RN F 0.5 /BT

PO IRR 3 [ R H AR 251 22 % 3 B R % Pk 72
i 1 1 B N /N (T S = s r
LA 1 R, HC 23 o) T FL R 4 1) FL B T ot A S e
M), 35K S AN 1) 5% W) 38 5% % B O R IR AR D R S O
W o DA R AL 35 IS Ty 2 RV BCAE N A AR F B T &t [ 8T
BIE VR 22 18 5 2 A ik A A e 1 ] B0 100 O T
fiff PR3 S [] 151, W] D25 B8R ) 2R PO IE (PFC)
FeAR AR W {E 75 H T 258 0 32 Ui AL I 1) 5 1) 43 4K
SRAFAE T,

RN T —FH A 50 kW P 70 &
Gi. %0 R GEARE T 32 I HR I 1 T R ORI R
IR OR. CRES R AE 0~125 A M HLI L 7E
300~500 V 19 L R L PN R AL Bl ¥R TP A L S
FL T 70 FL . 2 R VR AR T Y e R TRl 50 kW
B, 72 AL 7R 496 7 B K 7 F PR AL A ] B P 23 76 3T
F X e A e o ORI R R R A R 3 e 7E R
SR GG Rt 4 R L /D sk B S B

i

1 REHB

R TS A  ATRE PR L R AR TR L, TR
B 1 FR PN R 2 00 LA AR ISR i HLAE
FE AR 0BT R P O TAEROR AR R IR
FEURI E S 7 T Wk AL 7 R, A AR B R RN
FARAAL. P S R 2 AR 1 BT AT AR A4S G
T8 A 2 BB AR AT T, DU TR R — A
A E -

50 kW Pk 78 L ME ) S5 R HE R An & 1 s, 3=
FL Y 7 50 8 43 R ) 8 D RO GE (PFC) 2% 8 Al DC-
DC %% e % 41 % » 2% vh L it 41 (BB) 7 T 32 A U5 %
PASTZ ], G op AL 64 AR ES TR T A A,

FLEA 237 V.

DC-DC # #i &

] }Ej -

PFC St

et Al AR T

B 1 50 kW tit £ & 4E4E B
1.1 DC-DC 3 %

DC-DC §&#4 th B A AT B e i . = 5 2
i = 5 0 R Uk AR 4. 7E DC-DC T 2 5% 46 4
Hh 38 2k R FH S AH 9 1 Sk B AR T OB AR, S TR Ik
BRBE AR 0L RN 7E B A A8 TR A — U 34 38 n e 2
(Cr) . LIS B-H h 26 1 09 i 1 F5.

A SCH R A A N A R i 22 HE A 4 L T
PR R H A T R IR A 2 TR, B g
fiff et 58 DC-DC A8 48 v v 35 3k 4775 19 T S48 N )
ORI A5 AR ™ H 45 0] 8, 3 G FE KT 1 25
s

TN Tl

B

ot 2

|

LITn

B2 $BEAIBIEHERN LI X

Kl 3 R 7 HA RN R L DC-DC
B g AR SC T 9 DC-DC B4 2%, 14 40 i 4
B X DC-DC 4 25 v i I 30 B B R Vi 80
T1~T4 4R 407 7 56 A8 e 2% 76 155 4 A2 TR 25 47
BATEN AT PR, B RN G & 4
T T A LR T e R 2 a L gk Lo AT ZE CO
5 D TR R B L A5 B P Y B R R 7 —
14 X531 S DC-DC # #e # vb (1 B in i 422, /&1 3 fF
N s BT U — AN B 4 H 2 4 T B HL AR
b T, HOVi s i 5 A CoME. B, %
FE HEL A ) E R O R R R RRS A A i A
25 0 it PR R 22 R AL B 3k ol AR 48 5 A8 AT DA
R T HLE I ROR.



5 43 7 A T R IR A Y R Bl R R e A B « 149 -

Lo
D3
Coz ==Vo
D4+

() H DC-DC 75 # 2% 45 #)

,_I:

ot ot |,

D1 D3 J
Vit gné‘ Co — Vo
D2 T

o}

(b)#H 9 DC-DC 78 4 g8 45 1
A3 DCDC##ETFEHR

A DC-DC e 46 28 76 A [ BB £ 2018 50 T
ARG BLHEAT 1 DU, L5 SR AN 4 BroR. /] LA
BB e 00 AR RO BE A R B0 8 T 4 T
AR TN 48 A YK Z 60 A B, 5 g8 0y TAE
ORI E B YA 96 A B L ACRIB R T
94.5%.

AT DC-DC $e 4% BA BLIE D %A% 4
PEA AR AT ARPRGE vl W 2H HE Ry 230 VL H
BPR A R R R 400 VL R FE LI N 125 A,
eI %N 28, 75 kW, DC-DC % 4 2% 4% i T % Ky
21.25kW. X F W K2y 60% M e K& 2 W RAT
B R B A T 5 T A A R ) R T AR
SCBETT B R a LT G B 40 Y0 Y TR R T 3R, R,
AR SCIE T I 7 4o 245 AH 8 T AL e A T S Y
LT S

/\/

o/

/

R/ %

A

84 "

1 1
20 40 60 80 100
BT/ A

PSSP E ST
L2 4%
HIBE T 4 R T FE L R S LR
FE LI 1k FE L DU AS B B L H bR 37 (CO) 7 L i

FE(CVOFERL A By BEOA 2B B Ak 5 B R.

T
—— |
— b & .
- - HJk !

|
!

—-— M

N\
i B A B B

T
<5

I 7]
A5 AAaTaebAiwids

15 U 70 H B B X ) 5 4 T HEL A L S A
FuL, B S, MR EL T 3 V B IR R
FEH B RHER RN a2z —/0.1C
)P L X L R AT T S L R S 2R
Uit 75 HL B DA b B 8 AT e R S R R R AT 1E I T
H.[ERAHEMERE.2CE 1.0 CZH,HIR
FE LB 8 R U T AN R A A i DR e A IR
R AT. 76 sk P v /i vl P R 2 00 T X Lt
JE LT Z 4.2 VEF FE 70 #4501, JF 4R 1H R R
B B, 7E1H R 8 i ok A, R R AR AR R 4L 2
Vo R s B e RRE AR 2N YT+ 1%
FEH RSB PR, — MR T 0.1 Cla,
Lk RN R A S FELE 2.5~3 h

AT P A M AT A R AR AR L T R
AE 72 28 b 4 PR R 58 (BMSs) X B, 3l 75 7 He it A9 HR,
P2 L SR i S 1 e | R L= i A T R
{6 ) PRV S B N 7 2 W E e B3 R
FE W . 7EXFE AL X, HL 3l VA 4 R 04 T R
/INFE L HL . — R T FEL B VR 4 T L A B
LY 85 VOB B 25 & 5 k48 4. S T 2 X —
R, DC-DC % 4 45 1 45 61l a4 7 & 8 i 455 =0 AN
R A5E 5 U 2 il A8 X, DR e AR SCi it T Aan[El 6
ZNINECE IO

F*& kO (s
_I V“ |

- .

Vojcl ’Llim
¥ ] 2
i
e L
| T 1
/H BV E

H6 waHhAELZLLEHEER
A SRR RS SR T P SUA BRI, PT XA
R Ty v & A P A F 5B 43 LR N BR PT i 2%



< 150 - RaPERLE SR

% 38 &

FIRLEAPER PT 42 45 . Fi Uit PN B0 4 ] 4 o Fi 3
Bt ) T B A A5 i ok FeL JRR L A LI 4 R R R AT
7 R LU - L TR AN ER A A 5 1A HL T AR B3t {7+
LR L AR R O 45 5 (L. 42 1 A% 1 B A G AR A 2
TR U O P 5 45 W Sovk S 4 48
Je G A AN BR A T B k4 ) F R R, E R 2R
P35 J5 47 ok b o JEE ] 1 oI i

2 ZEALER

T UE A ) vk R A e B R X T iR T
) BR L T F A E AT T 0 3K S A AR 4 A 2 11 ORD
RSN T I IGBT %t s A I A 52 56 9%
L 7~10 Fros, B £ 9F X/ IGBT £
600 V/400 A 2.

Agilent Technologies
g 100v/ 8§

A7 IGBT ¥ &R&HTHdeE
M BV, =100 V/div)

Agilent Technologies
| 1Y X o v

B8 IGBT ¥ i &R&H Tk ei
KB (1,=50 A/div)

Agilent Technologies

B9 IGBT 4 A8 &M THERE
KBV, =100 V/div)

Agilent Technologies
) § soon § X%

B 10 IGBT & fi &R 4&4 T hrd vk
KB (1L, =50 A/div)

MEHRTLLE S b iR 292 230 V., i
20 125 AL 2 2K, H IGBT Hi it B e 3
LR 24 DC-DC 284t 2% TAE7E R AH AL . #r 20
TSGR E M IGBT B R 11 FroR,
ZEAGRMT =41 200 V/100 A B W4
(757

Agilent Technologies
D _200v/ B 200v/ @ [} X
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Decomposition and recovery of confidential file based
on GF(2*) domain

[LIU Hai-feng, XIONG Meng, LIANG Xing-liang

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

Abstract: Based on the (z,n) threshold scheme,a new algorithm based on finite field GF(2*)
for confidential file decomposition, partitioning and recovery is proposed: The consecutive ¢
bytes in secret files are divided into a group,and the (z—1) degree polynomials on the GF
(2%) field are constructed in groups. Each group of polynomials generates n different points
and stores them in n files; When it is necessary to reproduce confidential documents,at least ¢
files are selected from n files and the data with the same serial number are extracted. The
(t—1) polynomial is reconstructed by Lagrange interpolation,and then ¢ data of confidential
documents are obtained to restore confidential documents. Calculation examples and pro-
gramming experiments show that this scheme is reasonable and feasible. Compared with the
traditional secret sharing method based on interpolating polynomials, the proposed method
improves the operation efficiency and is more suitable for large file data.

Key words:algorithm Lagrange interpolation polynomial; finite field GF(2%); (¢,n) thresh-

old; efficiency
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WA BLER N A B LAY SR E AT R A A S
X B HEAT N B A AR R O ok S B i —
KPERE . RIAT M T SE v Fn 2 Mgt . Ik 7R
) 2 368 175 Hp QAT 22 4 A 50 T B A RO L K R T A
TR GRS A8 S T I O B ) . L R AR ) LA
T AR o 55 S B 5 B2 s DA o A7 o B A
B — AR L B DA D X T D e
T2 W B R F B B &2 A 5 & et
R AL 55 () 3 A b % s — BLUR P 3 R R
SCE R AR VT Al 23 5 SORCE i 5 B 0Tk R %
(s 2 52 SRR SR Ak R T 3X A () L

R I R AR B A ) — Ay ), R
FREEN—NEE S ABUR VS E S
A4y 3 2 AR 2 4 — A T B
A3 AN TR 8 47 5 51 p A ) A N6 B BB A o0 U &
AU o 75 AR ASAUAT LI B FA B 0B AT A 97t
A DL fi 5 %5 B AT R B B 1k ek 3 6 S8 B
B IR L A 5% B A B AR A4 AT A5k A A

LHR5 4 T Shamir T 1979 4E42 i 38 T
—JT Lagrange i {5 /) B 2 2L 52 07 32, AR AR
SR 38 A R 0 2 T O L AR S Ay n iy
TFRESRAAFNSH5E Y HACYZ IR
B NS EEAEA RN ILZ A%, SCH6]
SET — KT Lagrange #i{E Z W1 R Iy
8 ALTE AL B S B FAL K P 5 T SCHERL T HE
Shamir B % 322 07 2 0 S fly L8 Rl % T f
AL R B, 58 5 AGE TR & A £
M BT H PR kK R B O — DR L R S — A
Z R LT 22 SCHR (8 ] T B 1] B8 4 1 R
M T — b T 4 Bl 2 S 22 L (8 B g
BH BE FA) t E Z2 35 kA T AR R R L 22 3 X
e B TE S TT Y. SCHR [ 14T X% 4t 3% T 4 {1 2 101 X
(AR 2% 43 07 58 B 1 — D 45 5 B0l A B 5 D K
1T BAE GF(2) b1 5 558 5 % 7 =2 7 8.

SRIMAZ S Shamir J7 ¥k i8 BASEAE GF (p)
i mGE A, RN S K, T B R
FR R 2 (R BB S ) Bk A o TR M L O ELACR AR
1 S E A, A BRI GF(p) H p & R HiT

i

BHUE B RG R R 8 A il A4 i ASCII %
s 16 A E A7 4 i Unicode #%,8 1 16 #fA
JE R RS B GF 2 35 AR RS 1Y
WA G,

B X b3 ()4 ) — P T A BR B GF (2%,
I Cesn) TT BN BIL 25 SCAE R AT 43 20 4% 43 43 A7 F
PRI, BE AR R 48 ny — 3k il a2 50k
F, HATR = 02 503 PR RE AR 18 15 BIAR K Y 4
Tb o F B GF28) 38 I 138 358 52 44, (145 94 i A
XM JBE 1

1 BIRIE GF(2°)#i&k

1.1 AMRBGF2) $RAXizH
GF2) PRt R LER A D s .
f) =a 2" faa? + o tax+a, =

Zuja,a:'ﬁ (@)

WA LB R o A Z 306 R (ayvay s a, ) ME—
FoR. WL GF®) B (9 4 — A J0 R T LR R
R —A 7T w2 2 R R 0 8UE
L7 WEZWMAR TR 8 KA AZ I m
(o)=z2' 42"+ +o+1 E R LA,

AR GF2Y L2 mE 80 e Lnr
MOFRRZHA A Ik, HOORR Z 0Ky e ik .
D)

Va(x),b(x),c(x) €EGF2)IL alx) =

7 7 7
Daxt () =2bx c(x)=2cx’,
i=0 i=0 i=0

Hr a0, €{0,1}. HRE GF(2*) L HKiEH
.

7
(D alx) D bx) =D, ((a; D b; mod 2)2' =

i=0

b(x) @ alx))
(2)(alx) D)) Pc(x) =alx) P b(x) P
c(x))
3) —alx) =alx)
Dalx) B 0=a(x)
7 7
(5)alz) @ b(x) =(D>) D) ((a; @ b;) mod

i=0 j=0

2)x2"7) mod m(x)

(6)alx) 7 M HNY a(x) @alx) ' =1 mod
m(z) (alx) # 0)

(Dalx) ¥ 1=alx)

(8)(alx) ®b(x)) @ c(x) mod m(x) =
alx) @ (b(x) @ c(x)) mod m(x)
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(D (alz) P b)) @ c(x) mod m(x) =
(a(x) @ eclx)) P b)) X c(x))
mod m(x)
(1) () @ (alx) D b(x)) mod m(x) =
(c(x) @ alx)) P (clx) ® b))
mod m(x)
1.2 AR GF2)FiEET

WA I AL Z B A 4 0 — DRk
BiJE Euclid B4, BLFE Euclid B E MY B Euclid
SRR AR I SR 2 . Euclid 53% nl L
FRSRPIAS Z 300 R e KA 2L 7 Euclid 55
2 AT LA R SR — 4> 2 i =0 iy 3fe i2: 3% e,

MR ZH L 6O WIRENT a () B IREH
gedla(a) b)) ] =1, I8 A% IERER H b () L
a(x) WBER e k¥ T, A WA 20 a ()
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2 5%/ shamir B (t,n) R A R

2.1 (o) TP F A 5 A

Shamir B R 535 )7 58 &l ik i 1 — > — It
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KO HHIN o, AFEFZEWMRE, K
=1 FE arsar a0 & GF (p) EXAIEIREY
BEPLEL. F A7 A % (PR3 %0 W2 B n DA TR
(B R B PRI B X n A F R 0 R 3R 4 n A
ZH5F AARIER  MlFE AU EWNS 5%
BAEA BRI S A B B T S XA (o) 1)
(R S

nEZ S5ENEE . ZITRE.p 21 KR
BLER p>n I HME S/ANTF p. WESHE ST
T RAE R GF(p). B EE D %in
M2 5% p (0w R FEANS R, T .

(DBEVLEEER — A GF(p) L) t—1 Ik 23X
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(R KH D TE GF (p) BE ¥ n A H A H
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VW (2 y ) IPBLLH n NS 5H W S AR
T B2 5F LM HC I REA 0B (2,
v e PR

2.2 HERILITE

(tan) TTPRJ7 R AE AT B 55 IR B2 1), 75 BEAE
M HEPERZE DL S5 FE A LLEK 20
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MR AR AL S= £ (0).
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3 ETFGF(2°)BLEMNEXHIBIGFERE
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SR T AP 4 5 RSB 1 R 2
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BILE SO AT DR SOAR SO G S 553 5 40
SO R L SO R (8 A ik ) AT
BB ¢ A — 4L, 8 B A b 4 Y DL — A5
TR B (GF O MILEOE R E—IT t— D IR
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— 21 SCAAE B, A R EER U B T — A A A
i 7 =L
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4 5 4~ B B
311 U RO AF B B
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a2 ' ta, T e fa a2 BT B FR B0 A
JEJEUG SCHE IR 23 Ja B — 41 b — A 3 B A
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m(x) AL, il m(a) =25+ +2° +x+1.
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TR S ARV A SR X
3.1.2  JUBR SO RS AR B B

A BRI SCIF BEAT B K A A e AN SCAR
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DAL B H 2505 0T s .
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=1L
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3.2 AL )

PL*U and Me!” 4 HL% SCHF 915 2ok 52 L
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Xt 2T £ () =T772" +101x+33. TEUR
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<isHOWAZIMAH, HHHESRNER (2,

DL HAF y = Fle). TR £ (o) =("+a"+d°
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BRI EARY S =i A
file) =0 “4+a"'"+a*+1) -14+a -1+
(a*+a”+1) mod m(zx) =a" +a' +a* +1+
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filx) =@ +a' +a"+ 1 «a®+ ) va+
(a®*+a’ +1) mod m(zx) =a* +a’ +a' +a* +
a’+a'+a" +1 mod m(x) =a®+a"+a° +
a'+a*+1 mod (d®*+a' +d* +a+1) =
adt+ad+tad+atta:=0110),
filz) =G 4+a"' +d+D@+Da@+ 1)+
ala+ 1)+ @+a +1) mod m(x) =’ +
a'+a+DW@+D+a +a +a +a +1
mod m(x) =a® +a"+a' +a° +a’ +a' +a* +
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fila) =" +a"'+a*+1Da’ +a*+a° «a*+
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@+ D +a+1D

(@ +a*+ D@ +aH[2*+ @ +a+ D+
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Facial expression recognition based on attention mechanism
of convolutional neural network

KANG Jie, LI Si-yu

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

Abstract: The scale of existing convolutional neural networks is getting larger and larger, re-
sulting in too large parameters and insufficient lightweight structure,and it is difficult for ex-
isting networks to recognize subtle changes in facial expressions,so it is impossible to extract
facial expression features accurately. The performance of facial expression recognition needs
to be improved. In view of the above problems,a convolutional neural network expression
recognition method based on the attention mechanism is proposed. A new network structure
is designed in this method. The network adds residual identity blocks on the basis of the con-
volution layer. At the same time, the attention module Spatial Group-wise Enhance module
(SGE) is introduced. The method effectively alleviates the overfitting of the network, enri-
ches facial expression feature learning,and uses the similarity of global and local features to
guide the spatial distribution of semantic features,so that each feature group can enhance the
feature learning of facial expression independently. The network structure is relatively light-
weight and the number of parameters is small. The experimental results on the RAF-DB and
CK+ datasets show that the proposed method can effectively improve the performance of fa-

cial expression recognition.
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Layer Layers Type Patch Size Stride Output (Width ¥ Height ¥ Channel) Params
1 Convl 5%5 1 56 * 56 * 64 4 864
2 SGE Null Null 56 * 56 * 64 128
3 Max pooling 3% 3 2 28 % 28 % 64 0
4 Conv2 5% 5 1 28 * 28 * 64 102 464
5 SGE Null Null 28 % 28 % 64 128
6 Conv3 5%5 1 28 * 28 * 64 102 464
7 SGE Null Null 28 * 28 * 64 128
8 Max pooling 3%3 2 14 % 14 * 64 0
9 Conv4 5% 5 1 14 % 14 % 128 204 928
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g1

Layer Layers Type Patch Size Stride Output (Width ¥ Height ¥ Channel) Params
10 SGE Null Null 14 % 14 % 128 256
11 Max pooling 3%3 2 7% 7%128 0
12 Convb 5%5 1 7% 7%128 409 728
13 SGE Null Null 7x7 %128 256
14 Con6 5%5 1 7x7%128 409 728
15 SGE Null Null 7% 7%128 256
16 Max pooling 3%3 2 4 %4 %128 0
17 Conv7 5%5 1 4 x4 %64 204 864
18 SGE Null Null 4% 4 %64 128
19 Max pooling 3%3 2 2% 2 %64 0
20 Conv8 5%5 1 2% 2% 64 102 464
21 SGE Null Null 2% 2 %64 128
22 Conv9 5% 5 1 2% 2 %64 102 464
23 SGE Null Null 2% 2% 64 128
24 Max pooling 3% 3 2 11 %64 0
25 FC Null Null 1%1*64 4160
26 FC Null Null 1% 1%7 455
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Methods RAFDE CR+ Params
Accuracy/ % Accuracy/ %
AlexNet 63.78 88.71 62385351
VGG16 67.06 91.10 138364551
ResNet34 67.50 92.21 23243655
GoingDeep 59.77 86.02 27490375
Ours 72.39 95. 33 1650119
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Research and use of a lightweight multi-layer Web

application architecture

LIANG Bi', ZHANG Zi-gui*, XIONG Lun'

(1. School of Intelligent Manufacturing. Sichuan University of Arts and Science, Dazhou 635000, China; 2
School of Civil Engineering, Shaoxing University, Shaoxing 312000, China)

Abstract: Many problems occurred in the current development of Web application systems u-
sing the classic J2EE three-layer architecture, such as difficult integration,long development
cycle,difficult expansion,and poor maintenance. Aiming at these problems,this paper appro-
priately integrates three-layer architecture and MVC mode,and proposes a lightweight multi-
layer Web application architecture (i. e. PCBADM architecture) based on Spring framework.
The multi-layer architecture is composed of the presentation layer,the control layer, the busi-
ness logic layer,the data access layer,the data layer and the domain model layer,and is real-
ized by Spring IoC/DI,Spring MVC, Spring JDBC and other technologies. At last,the archi-
tecture is applied to typical cases such as the red relic protection system. The practice has
proved the constructed PCBADM architecture is correct and feasible,and can effectively im-
prove the development efficiency of Web application systems.

Key words: lightweight; PCBADM architecture; Spring framework; Web application system

development efficiency

x U FS A #3:2020-04-03
ELWAB WA EE TR H (162ZA0354,18ZA0421) 5 PUJI| iy & X & R AF 5% H.0 701 H (SLQ2019B-15) 5 DU Il Uit & e WF
FEHLO T E (LY20-44) 5 DU SCHEA7 B 1o 1 & TR AIF 4 4 70 H (2019BS0062)
EE® AR WA982—) B, I EE F A, 8 #dz . L R 5E 7 )  Re A S A 3 R



%4 2R, — MR EYNZE Web I FH 42 M B 58 K 48 « 167 -
o= Struts.Spring 1 Hibernate, Bi & 8L J2EE = 22
0 a

HAT, 422t BT Web W H RS
W3] Tz, JF B J2EE =) Web i
FHARAE B S /0 F 0 2 2584, Bt — 4 8 5 i
Web N &R G 538 = )2 N B ISR FRoR
JZ M 55 2 58 2 KBS DT R )Z 3% =2 0y i AR R
E IR 55 5 1 HLAS (] J2 14 4 55 SR AR [R) 0 1 A o 52
B Ho R OR 2 AT %5 1 Struts R 58 B Mk 55 2
W|IZMAES5 B Spring Sk A&, 1 £ 48 Ui 7] )2 94
%5 3@ 3 Hibernate > SC 8, 45 )2 Z M1 AH B Pp4E —
BTN RGN A DB . X R LA Struts,
Spring Al Hibernate ‘NG R ) = )2 Web N H
S WG FR O 22 8 J2EE =25 M . B A T Web
MRS AT T SR A S, B AT
Bz N T4 Web B FH &40, B 40 W E g 5
RO ELFITFHE.

fHE, th T4 8L J2EE = 2 40 0 fiT 6 i
Struts.,Spring 1 Hibernate =Fh & R 3 J& F A& [F]
I8 ) AR By g =Rl OAS ] 2 B 0 IR PR 42, 30
T Web B H R G = 245 A A& 1 1 A [ A
% UTF R N R AT RGBS AETE S I Jar
Al XML B #SCF RAB AR AN 25 45 57 1 0 » A
M-3R GEME LU G, T S K &R 58 JF & B Ja], [
R R G KA. LA, 3 A I 1 R B ik A7 AR
AT RE 22 (T 4k Bk 59 4 R) 8, I HLax 2k a) i H
HI7E R LA AL 2% Web 1 & G & o i & 1]
2.

R T A R PRI S () 5, AR SO LR )RS
A MVC #EC, ## H T —F 2L Spring HEZ8 A %
filf 19 %% £ 9% PCBADM 2244, I8 & 0 FH T 41 €835t
HEOR 3P 3R G2 55 22 ) S B A UE B T L E M L T
AT PERUA k.

1 EaiaiR

1.1 ZE%®#H

=) AR R A S Ry Y — 2 )2 A
¥, Hodr, 36 20 Al DL 4 D 1R A 32 ) )2
U T s Bl L H U A A B B LA R T
FrE it —Fpg B AR E R L S ERE ARG
T A% O R A3 2 1l 5538 B A BRE A L B
P[] 32 5 45, 32 4R v 78 b 45 R 000 A i R Ml 55 T
T 1 S B A5 O 7 1) )2 3 0 B0 7 U [l e T
VL7 i) 85040 8 3R 0 . — 0 ) SR L SCAR SOy DL &
XML AR, = 2 A s 2 al LAk — 25 4y
i B AR S T 22 2 0 SRR AR Y, B G A SC MY 55 32 B
25 2 MR R 2. 3F B, & 2 AR 5T
PLR N [ $AR RS2 8, B arw HmH AR 2

.
1.2 MVC #ZX

MVC(Model-View-Controller) j& H i # 17 1
— PR, BT M T AN RS
‘B i Model. View Fl Controller =/~ {44 1.
v, Model 4k B 2 R 09 8 22 58 L View 4b 21
B4 7, Controller ZE B 5 Web N FH R &
s 52 B MVC B H bs & A 205 %5 Model F
View [ 52 ACHD , 5 15 ik W] — 4> 2 % w] LUAE
Z RIS B —HE 5 538 17109 S8 3 s vl
DY ETE 1SN NS IE TR NSRS W 3 et I B
Controller FJ1E HZ#1 % Model 1 View BY1A 24 [F]
A, 24 Model — 2%, View AH RN # 9F 47 [6] 2 55 5.
MV C .0 B AR B 0 ] 5 8 1Y AR 1 2 fig B
Ty we F A H DI REAE A 6] 09 2 b 43 0 52 B0, PR, A
SCHE A MVC B AR A Controller 21 1
1 ) ek 51 PCBADM 2244 v [ 35 3] 2.

1.3 Spring 1E %

Spring HE AR 85 1 G — i S Al 0 FH 78 7 A ok
J7 %, "B H Spring Core, Spring AOP, Spring ORM,
Spring DAQ, Spring Web. Spring Context Fl Spring
Web MVC £ A~ B He 44 5. iy R ) A B i 48 AS
[T 55 e B o i o vl LUK 4 7 2ok 3k 4%
J e BB B, PRI AS SR 2 ) PCBADM 42 44 42
L Spring Core Bt Spring Web MVC Kt Fl
Spring DAO #ik 4 4 1fi . H 1, Spring Core J&
Spring HEZR e BEAR e A% 0 IR 41, B B AL T AR
WA DI B3 fg DL K X Bean %5 #% 19 45 P 1) BE.
Spring DAO SZFL T *%F JDBC #% 42 4% £ 35 , JH LL 4%
Xt JDBC #4E ) %+, Spring Web MVC 244 T
— N SEE MVC i e )7 58 . 3l i i FHZ R ok I
& Web N R G e BRI 5 ToC A AFAHSLS 5.

2 PCBADM ZE#FF 5

2.1 PCBADM % #8945

ARICHTF M J2EE =24 MVC X,
JELLTF Y Spring 2 £ GG HE 42 vh = A 81 (R
Spring Core,Spring Web MVC 1 Spring DAO) Ky
¥ > 5 [R5 78 %Rl 4 Spring ToC/DI, Spring MVC
Hl Spring JDBC % Spring HEZ8 A 6 F R Fy 2 T 5%
B2 PCBADM 284y, HI £ 1 2 (P Presentation
layer) . ¥ % J2 (C: Control layer) .\l 55 2% )= (B:
Business layer) .55 15 7] J2 (A : Access layer) (4
P52 (D: Data layer) A1 34 % )2 (M Model lay-
er). HiH, Spring Core B A& 1Y 55 2 %8 2T 55 .
fifi i Spring 1oC/DI %5 R 52 ) 5 Spring Web



. 168 - ReHAALESB

% 38 &

MVC #He R 35 6] )2 F 55, K Spring MVC #E
B AR K52 s Spring DAO 555 7% $0 54 17 0]

JEAE 5% fiH Spring JDBC $ A& s sz 3. H B AR
PRGN 1 R

B (M) ‘
A A A
I I 1
R ZE(P) PR (C) Ak 53 4 2 (B) AR o7 W 2 (A) s )= (D)
I % POJjO > | B S D | 4 9k pojo
| Jo Ui Interface
Html s . .
. e L b 3 f
/18P 25 4] B2 Controller b 5 4 2
il Dispatcher * Business Bean ¥ JDBC iR 2
Serylet T JdbcTemplate
| \ ToCH & ?
— Spring—servlet. xml #1 Spring. xml Pt Spring-jdbe. xml SOl
/Jsp Spring MVC Spring ToC/DI Spring JDBC Server
A A A A A
1 1 1 1 1
Web 5 H % %t

A1 PCBADM Z# A

A1 Al 0L, % 2 2 480 £ 2 ffi ] Spring #iE
PR R 6 H AR R 5E B A X 2 8 J2EE = 2 2R A 1
5 BT EOR T B Y 5 AT R G
AR ARE A AR JE XML B 4% 4 #0 5n
255 IR A Rk G AN [ HE 2R R 2 A B Jar 41,
XML SCHRER MG B0 B, W] A, 1% 22 J2 48 0
— MR A .2 S 22 RS T, T
JEXF LRk PR B Y AR bR AR T X T
T 2005 B A AR X N UA T e &
S 2SR R0 T HLAR Y M S T kT H
bR P RARHE G X A AT Web N H R 485
[ J' 4 3.
2.2 PCBADM % #) & 2 o it A K

FIE (P& H 4% 10 (B Web B, T2
WO P A BB DL K R S AR TR I R 4
X F @ Hemls 85 JSP 45 45 K ke 52 30, 5 1 )2
(O YOk B FRIZ 0 H P gk, I 3G R E B
HEAT e A ) SR 5 I 55 3% 4 )2 A R Yl 55
Bean 5¢ AR F5 55, 5 )5 756 b 3 45 LR ] 31 %=
)2, HAE M S A58 Servlet, K IIZAT 5 F
FH Spring MVC R 5ER. V552 45 2 (B) A F
5 46 2 RN B U 1) )2 2 18] 7 B0 5 B rh i R T
Ja TR e A& HAR R Al 45 X5 4l 55 #1
DR 55 iz 55 5 56 BURE 28 191 55 32 48 Dy he , JF 3 3
¢ JavaBean @ 4 32 B Spring IoC % %% #F 17 4%
PRI RE I Il ToC %%, 3T A DI o7 =X,
Al LU RS B 55 X6 %2 22 18] 4 i ki Aolk %5 Bean 2
[ () 22 B

B U7 IR 2 CAD R B i 42 1, A 58 A
— AT 22 B T b A ) B B T RN 1 — 4

Fal 2 B R 8 SN A R A8 e R o B
I1-45 BN FH R 55 % B89 %) 1 SR 4 , 3X 1 Spring
JDBC A&, Bl 2 (D) & R GRS R vk i 5
PRI, & A4 Web N B4R A58 R 55 . 5 ik
55— MRV B KAk £ 110 B8 08 0 U L 0 200 f Bl A1
FEAE T Bk S B, AR 20 4 2 O 28 ARUBCHE 12 45 L R
45 (SQL Server) 3 5¢ . AR Z (M) 2l 55 45 3,
XTI OO0 FeI, 117 35 5 2 K A B 1] 1% 33
BT, B YT Web BH RS 2 7, 1L
ZRN3E 3 AT B POJO SR SZEL.

iy AT L, PCBADM 224406 — A~ 58 # 1) Web
N 2 GeAG 2 H R 43 2R 75 A4S )2 IR T HLRE— )2 58 B
& A R E AT 55 . A 2 B ) a8 SR B 1 SE B
ARATHEFGE N 1 BRIt B4 24 /) HIPHE L —i
PIMVE Hb S IR RS A Web [ ] 8 48 09 D BE.

£ 1 PCBADM EHMEEMITENREREAR

ER 2R FEbE SEHLH AR
, P WOH P AR B K B R b A
KUZEP) SN Html5/]SP %
T A BT B e A R
2 (O BIR ok =P B NN Spring MVC
3R [ ) R B
Wi CARERERLEE e

HIIEE.

FTT — A s 2 A B

BARUTEZ (A T 55 B0l 3% B 8k Spring JDBC

B 2 (D) 52 JEE 1Y 7 i 4 B SQL Server
B 2 (VD 13T 45 2 U IR B4 1Y e K POJO

ik




5 43

b WA PRGN 2R Web IS BIF 5 K Al ]

+ 169 -

3 PCBADM ZEH#aY{E B

L gmhl R iR AT EEO AR
P IZ A SE E 45 2 B AR I AR A i T 4
AN CEIR i1 U o e A N N S o 1 A N A w1
Y PCBADM ZE 4 R F T 21 @ 3st ik PR 7 R 42, LA
% B 52 45 S I B G AT AT M AR ot R R B K
LoE Bz R gl 7 R )Z 62 Ok 5
W E B DT R B R R AR S AR A
PCBADM 420 fir 75 I 4 AR L L MyEclipse 2018 4
F %5 . Tomcat 8.5 N5 & k55, I 5T Java
i3, il Spring IoC/DI, Spring MVC. Spring
JDBC.JSP Lh J Himl5 S5 F AR 4= BRIE 1 (92 R K
FRK L2 s iR R G 2 DI fE.
3.1 RAEMP)HER

R R G RI)Z MRS D) hE F 2 He
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zhuCe. jsp., denglu. jsp. yongHu. jsp. guan-
LiYuan. jsp. hongSeXinWen. jsp # pingLun. jsp
3.2 AHEC M EHR

AR R G 2 7T P Huep 3 5K
MHE &2, B i Spring MVC SR8, 1 H
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Controller. java, YongHuController. java, Guan-
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troller. java.PingLunController. java, TuPianCon-
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H.H HongYiController. java )& .Oo SRS IE 20 4n
T H RS SR 2R L I 58 O B A Spring-
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------ @ Controller @ RequestMapping ( "/

hongyi")
public class HongYiController {
(@RequestMapping (" /center") public String cen-
ter() {return "hongyi";}
@]InitBinder public void initBinder (WebDataBind-
er binder) { binder. registerCustomEditor(+s-+++);}
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va, YongHuService. java, Guanl.iYuanService. ja-
va, HongSeXinWenService. java, Pingl.unService.
java F1 TuPianService. java 5%, H: /7 HongYiSer-
vice. java [ EZ AT, HE M 5 Bean 4’5
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public class HongYiService implements HongY-
iServicelnterface{+++--

public void saveHongYi(HongYi hongYi) {
hongYiDAO. savehongYiChongYi); |

public List<HongYi> getHongYiAll() {return
hongYiDAO. getHongYiList() }ecee-+}
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< beans xmlns= http://www. springframework.
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framework. org/schema/beans«+++- -~

<context:component-scan base-package= "hong.

hongYi" />
< bean id="ds" class="org. apache. commons.
dbcep. BasicDataSource" +++ -+ />

< bean id="jt" class="org. springframework. jd-
be. core. JdbcTemplate" p:dataSource
—ref="ds" /=>«eeeer </beans>
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AO. java %, H 7 HongYiDAO. java B IR BT A
¢l s iR B S DR AR A% X T, [R) A 55 58 B
A B Spring-jdbe. xml fig &1,
public class HongYiDAO implements HongYiD-
AQOInterface{ -+
public List<CHongYi> getHongYiList() {
return (List<HongYi>) jdbcTemplate. query("
select * from hongYiTable", new HongYiRow-
Mapper() }eeeeee}
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private Integer id; private String gName; private
String gPassword; -«
public void setld(Integer id) {this.id = id;}
public Integer getld() {return id;}
HE B setter/getter Jyikeee--- }
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# E:Navier-Stokes #4285 Darcy 7B MES  EIZTEH RSN TP L RGKFAER,
AELSHART ZFRTANEE—HADRTER. A RETEF@ T HXHARRZ A G
R &@. B, Navier-Stokes-Brinkman 7 #2 % #% & #9 Darcy #= Navier-Stokes B A T % —
Pk B, 12 & =M Navier-Stokes-Brinkman Pl & £ & &bt f2ay ko R ET —F KL T
& A0 G ik 2 AE I k.

X #2817 : Navier-Stokes-Brinkman 7 #2 ;
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The posteriori error estimate for Navier-Stokes-Brinkman equation

GAO Liang, LI Jian~

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

Abstract: The paper is about combining Navier-Stokes equation with Darcy equation, a math-
ematical model of seepage flow in heterogeneous porous media is established. Under proper
parameters, the equation can model any flow without knowing the interface between the two

Therefore,
the coupled Darcy and Navier-Stokes models.

regions in detail. Navier-Stokes-Brinkman equation provides another option for
Based on a brief review of Navier-Stokes-

Brinkman problem and its discretization process, a posteriori error estimation method based

on residual error is proposed.

Key words: Navier-Stokes-Brinkman equations; posteriori error estimate
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