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HPLC %4 4% 5% F B9 5% ¢ B % VBL

ZEeE, % 2. BH Ok, AWE

(BRPERHE R BRI SRIRE¥ b, BRI 154 71002D

i B AT —ATAMNE A HFR TR G A VBL 6 &80k A8 &85 sh e m 5 %
o KA 20 mL #9 NON-Z W K W Bk e 4 A R IR A, £ 40 °C T A F #IK 30 min, & A & 2% 48
& #3474 s R A Waters Symmetry C18(4. 6 mm X 75 mm,3.5 um) &34, A ¥ B fo A2 45
KA R ENA, AL, R B A kK A 360 nm. 4R R K R T A B ik A Ak
AR B K M AP RGN VBL. LB A BRA 6 ug L. 7T ERA 17
pg e LR EAEA0~140 pg » L' SEE N ABXARF . MARHKR XT0.99. 5 %w
WA 90, 1% ~93. 6% . A0xT 4R AE4m £ RSD 4 2. 14% ~2. 38%. % % k4 5u 4L 22 & 3, 4
Beik A, T — FP BT A9 40K P R R & ) VBL e94am k.

KER ARG A; SRERMEE; BFRG; HKik; VBL

RESES TST7 XEFRERD: A

Determination of fluorescent brightener VBL in
papers by HPLC method

LI Zhi-jian. MIAO Yu. DU Fei. MENG Qing-jun

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

Abstract: A method based on high performance liquid chromatography-UV detector was de-
veloped for determining the fluorescent brightener VBL in papers. Samples with 20 mL of N’
N-dimethylformamide as the extraction agent, at 40 °C ultrasonic extraction 30 min,were de-
tected by high performance liquid chromatography. In this study,use Waters Symmetry C18
(4.6 mm X 75 mm, 3.5 pum)as column, using methanol and ultrapure water as the mobile
phase,isocratic, UV detector detection wavelength was 360 nm. The results show that this
method can quickly and effectively detect the fluorescent brighteners VBL in paper material,
instrument detection limit is 6 pg + L7',the method limit of quantitation is 17 ug = L',
which in the 40~140 g + L ' has good linear relationship, the correlation coefficient R is
greater than 0. 99, the recoveries are 90. 1% ~93. 6% and the relative standard deviation
(RSD) are 2.14% ~2. 38%. This method is simple, fast and detect accurately, detection of
the paper is a good method for the fluorescent whitening agent VBL.

Key words: fluorescent brightener; high performance liquid chromatography; ultrasonic oscil-

lations; paper; VBL
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75 A 4 HPLC 3246 I 48 3 v i 7€ Y6 18 (1 77 VBL e 5

9 B BB JIT LA AR S8 2R FH i O 500 g (R B 25

mlL.
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DMF{) {1/ mL

B 7 RFE DMF 4k #2Bf 3t i 64 94 dy A7
2.2.7 IESCIR A RE A AR AR A

ARSI AE B PR 2SI 1 A b RS T IEAS
I, B AE T & PR X H AR 4 B 52 RN, A
[ A IS E N E RV G/

H T 52 MR 3 R X H AR ) 4 O R A A5 R A
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MY FERE Lt T IE SIS, IR A R X H AR
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HEAUAEE A B.C.D A HZEX A
B v B RS R G ) G AR A KL R
SO 0 B A RRAR /I S UL B A 395 71 72 40 32 8 i
HEIASRE (B br ) 78 43 Hb % A 78 48 BUAs 70 . B
PLARSCIEREZ R A, FE NIRRT T RERRERZ

I 208 HARY BRI 2850 - [ AR & 5 i
H90.5 g EBUAFIARELA 20 mL . #7541 3% i 1]
30 min, B kG iy 40 °C.

F2 EXKEEZEFMKFIEIT

A Al B 21 C i D 55
K- FE il B i Vi AR AR & i 1 [1] IR 7 R B
/g /mL /min /°C
1 0.2 20 20 20
2 0.5 25 30 30
3 0.8 30 40 40

x3 EXHKBER

FEN A B C D U i AR
1 1 1 1 1 951 391
2 1 2 2 2 839 708
3 1 3 3 3 634 781
4 2 1 2 3 2 833 851
5 2 2 3 1 1881 819
6 2 3 1 2 1589 902
7 3 1 3 2 3 532 236
8 3 2 1 3 3225 465
9 3 3 2 1 2952 143
K1 808 626. 667 2 439 159. 333 1922 252. 667 1 928 451. 000
K2 2101 857. 333 1 982 330. 667 2 208 567. 333 1 987 282. 000
Ks 3 236 614. 667 1725 608. 667 2 016 278. 667 2 231 365. 667
R 2 427 988. 000 713 550. 666 2 863 14. 666 302 914. 667

x4 RBRFESWER
S i 22 - J5 A F1{E 2%

A 8855 245 490 904. 891 2 3.570 W% (P<<0.05)
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C 127 791 908 352. 891 2 0.052 &% (P<C0.05)
D 154 795 218 176. 227 2 0.062 &% (P<C0.05)
3

& kA 0y L
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ROBOAH @35 8 RE, LUk B 9 09 06 TRDAR Y X o 2
JE X (pg « LD AT AR WH. 45 2R 3R, 29801
] VBL 7E 40~140 pg « L (3 05 P 26 4
KARRG, HMHERB R KT 0. 99, X546 I BR
(LOD,S/N=13)H8 6 ug « L', FEERR
(MLOQ.S/N=10)H 17 pg « L', HAruElh <
El 9 FrK.



ReHAALESB

% 34 &

98500

Y=93585.52+31.55X
980001 R:#40.99554

97500

97000

o

96500

&m]$/

gt
96000

I

95500

95000

94500 40 gO 86 160 1;0 140
W/ (ng - L)
B9 RAMEHN VBL 6474 W £

2.5 MEEAEKE

(G55 8 RS 2% T R HR 7R FLE M 264 T
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FHEFfAREENHEAAT
RERERKZERIERTAR

I A%, 25K

CBEPIRHEE K% VEUR SERBEAEBE . BVE 5% 710021

i EARBARGARY A -2-ARAZTFRARA A BRI, B4 Tidd T
T B AR TMEET AR, RAMG Lt sh E BT A0 a8 T A &K G et
TR FRTRETFTARORBRA TR ELEMBERGERAR . ERT K5 *Um)\z‘\
pH fe BBt R R BEARGFh, BE A HAR L ET KRN ERITT M F KT, %
REP A EENTHELEMIBEE KA BRIFAOLEZIR, SEREANMANZEH 250 mg -
L' ik pH A 4, K& A 4 4 h i, 340 F F A2 (CODe) 8 A RX 3] 61%, 3 £ iFH
(SS) # Frh & 7T 34 %) 95%.

KBR:METAREG; HFELEEMBRK; Eit

FESHES X789 XEttRERL: A

Synthesis of cationic keratin and its flocculating performance

for dyeing and fatliquoring wastewater

WANG Hong-ru, WANG Qian-gian

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

Abstract: The synthesis of keratin-g-3-chloro-2-hydroxypropyl trimethyl ammonium chloride
(CHPTAC)was carried out in an alkali medium and the structure was characterized by infra-
red spectroscopy and nuclear magnetic resonance spectroscopy-FTIR. Flocculation perform-
ance of cationic keratin was evaluated using dyeing and fatliquoring wastewater from leather
making process. The factors affected the flocculation efficiency were investigated,include op-
timal dosage,pH and flocculation time. Flocculation mechanism was investigated by scanning
electron microscopy-SEM. The experimental results show that:the self-made cationic keratin
have good effect on dyeing and fatliquoring wastewater from leather making process. The
flocculant dosage 250 mg/L,the solution pH 3, the flocculant time 6 h,the removal rate of
COD can reached at 61% ,also the removal rate of suspended solids can reached at 95%.

Key words: cationic keratin; tanning dyeing and fatliquoring wastewater; flocculation
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Z, B MEAL B Tl R K 22— e e A i
TP K . BT & R WU gk Ao A 5
HEKEAREREE.COD, H X EFY & &
(SS i) BT R 1 DA HRAE AT, AR
Bl S0 A [ P A0 T R K Ak B k. H A, 2
BERIFP 2 B 2 8 0 A 3 Sk A0 R 3R 9 94 1
(7SN SR ON ¥ SRS T S TE N (EE 3 TR
KI5 e O T AR B 5E . X ER 8 5 b
R I, T o 7 6 2R ) 28 6 B

FEERN —Fh s G RE IR ORI, 7T KL
LY/ I EEY i ik GNE R R N A OEZE = B S D
LRI M5 A 7 20 HUR FH K A f 2 R R
B 5 BB R R 3-G-2- R TN = S A
B B PH S T AR R RO R B A A
TR B IR AR R R R A
BH 5 B, 38 R H o v RRE . 3 0 5 0 R A
0 F i A SR 2 2B R L B — e AR R AR R
TU, T 31 25 B s Y 4 i 5 R0 TRl e, ff 2R
FIAE S — Bl R AR & 43 02 T AR A 19, ) DLk 3
VLR IR R DY BEOR A7 G 15 W A 7 i 2R AR TR R
FH T A ST 2T AR RE AT [ ) BE S T A AR
SERYIEAT T FRAE . LA Y 00 B B K Sy 2B IR
F L BFGE T 12 20 500 X il g €5 0 i 2 K 1 2R B K
L EETRERINA R I pH R B ] X
COD, ZZBRF N SS K FRF RS, I3 ik SEM X}
LN IEAT T W12 )

1 SRIEER4SY

1.1 XA BENE

KA (LR E A D L 3-F-2- RN A = H
SLE R SR AL AN LR R L B R AR L PR .
BETRER B IR R B L AT R % kL 3 AT Al TR AR O
Tl

57 M 21 40 )% 3% A (FT-IR ), VECTOR-22
T, 78 ] A7 42 57, Bruker 23 &) 3 RUOEH 48 0] WL 435
JEEETE, UV1900 BY, b AR BHYEHAL TR A BRA A
Y & S B B (SEMD L, S4800 A, H ZR BiL2E /3 A
1.2 REMNH &

W 171 g KA A 2R VB RS A BEFE AR 8B5S
(1 = CUBEI 2 0 i 20~ 30 g 1 5 & 40 BUH
60 %0 K 3-F-2-F N 5 = R S B . A A

TSN WA AT pH B 10~ 11, #& il 52y 35 ¥ 1
68 °C fHIREMEFE 6 h. ¥ s =W o T4 IJF N
i 5 4% 45 380 2 0 P M I T A
1.3 BREk

LS QU RS N A | N 8 3 )
TIRE B A= 0 8 KA S BRI AR e T A 1 PH
T B BC B — R RE B A G
NP R B A TS IR A S W
(i) 5 B 5 VR AT A BT
1.4 KRB G KRN Z

K ZEERT IR CODe, 19I5 8 F =1 4% 2 44 [0
Wi B (GB T11914-89). COD, B 2 B R 45 T 5X
.

1 — G

COD. My £ %% =€ =

LD H.Co—ZERT CODe, MK E, mg -
L0 — 285 COD BB ,mg « L1,

BIEY & R I E % E A (GB11901-
89),SS LERFM AT

SS fFEBAE ) :CZ;CS

KO C,— LB SSHMHE ,mg+ L'
C,— 2 %G SSHWE .mg« L',

0 B () D 3k FH A B 25004 (GB11903-89).
1.5 ok

FT-IR % fF: % H] VECTOR-22 %I 21 41 % 1%
1, PA KBr JE R 6 2E 47 00, SEM R . 6
e €0 0 i I T 2L JE A B R BT 60 °C TR A
T SEM X H b 44 47 4347

X 100% (D)

X 100% (2)

2 HRE5ITiE

2.1 AL

LR A HLBR AN R 1 B R, R 1 AT LLE
L3-S -2- N = B G S AR M S5 T R
PR, A A A O i = I BE S A, T R R
T R A R AR R SR AR S A AN R = R
A e A= FE IR IS, A2 1 T B AR PR —— B S
FARAEH.

+ - + -
HyC— CHCHN(CH; );C1-OH —— HEC\—/CH(‘HJ\I(CH;)E(‘,I*CI#H:O

[
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- oH + -
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|
0 OH

A1l ARER



513

9 £ A5 PR T A R o BT T B R K SR B R RE AT 5T © 9

2.2 BRI EER

SR KA B P B R 2 B Bl e o T
ZEE Y I T B AR AR K DA K AR B

#£ 1R,
z1 HELEMEREKKER
, COD¢, eSS
Bk KEHMNE pH J(mg L) ENE A J(mg+ L)
MERE LA 4.7 8 620 800 2 960

gk #E

M 1Al LUA %l s e @om s ok R A
B A (0 1 B PR e B L
2.3 FTIR AAE4 R

AEC A M &AM FTIR K & 2
JR. AR ITE 1 647 cm "Ab K C— O i1 45 4§ 3
g 7E1 621 em ' Ab A A FE AR B I s 3-G-2- R T 2
S REALEAEL 633 em Y AE S C— O (45 4R 3h
0, 7ET 482 em 'Ab —CH, —N' (CH;), ¥ F 3%
il i gh WL BH B T R M A M R T TE 1660
em "AbRHC—OMIZE IR B, 7E 1 490 cm ' AbFF BH
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.

1490
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2.4 BEANANZHEERBLR G A

S R P B R K SR R R K AN RS VR
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COD, #l SS 1 L BR R sz m i & 3 frs. &l 3
AT UL DA BHES  # 25 1 D 2R 50 I L R RS0 in A
100~250 mg « L', B % 22 BE 700 A & 0 35 om
CODe, i 2 B Z A W38 0, 3 I iy T Bl & 2258 570 1Y)
T 2 28 0 184 T, 92 7K e i T e ) 2R R S o
il 7T B T A 2 . BRI M A i 250 ~ 350 mg -+
Lot ZUEEF I A it 3G 0, e 1 [ R A far ) AH B HE

Fr o R i A e R RV IR 84 ML A A A
RARG ORI AR E PR 0, T BCR BERCR T RE. [F)
o Y FH B T AR R R BT TR WP
T K CODe, fH. SS LB F AL
CODc, B A2 A 35 A1 017+ >4 22 5 59 ok B2 3k Rk, 2R
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60 100
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filh s L XT CODe, F1 SS 19 2 B R EB AN & 1R &, 0
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B R/ RAEELER
Rl R E R R

(BRPGRHE R JOE AR AL T B L2 5 HOR E RS0 % . BePY P54 71002D)

W OE.RAMNEARG T R, AL ERALNR LLBARMHBPU 54 %% 8@ E PU #xf
AT R E— LN THRTER. AR T AR IR AB G A AT T EBRRAKE &
BEFERAR BEADFREOZ A, FRNRTFHAIBRENET EBREABHH LT, 288 EIL
BT REMe T, %ﬁ‘%zﬁﬂﬂ ;% HBPU A4 10% 8, e B KR 0. 79%I £ 2.07%,
#HREWH94.314 g/(m” » DI KRE 471.570 2 g/(m” « d),FERAMAEH 51.3 mg+* 10 cm *
*24h '3 KZ184.7mge10cm * « 24 h ' R BERD RS K FH X K
HBPU A% X F 10% 8, =% %4 & X ; AFM @j‘:'»_ﬁ?-i"%ﬂiéﬁﬁ@%ﬂ%ﬁﬁﬁfri‘%’ﬁﬂ. *
BB E SEM B 27 2 RBEARLR T K LI, A A TR F6iE
KA LR AR RAB,; 2R, M

RESES:TQ323.8 MEKFRERD: A

Study on the preparation and properties of HBPU/PU blend films

REN Long-fang, CHEN Ting, QIANG Tao-tao, GAO Wen-jiao

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

Abstract; The synthetic leather PU resin and the hyperbranched polyurethane containing re-
active amino (HBPU) were blended in the form of physical distribution. And the blend films
were prepared successfully under certain conditions. The effect of hyperbranched polyure-
thane content on the properties of the films was studied. The results showed that the water
absorption rate, water vapor transmission rate and water vapor permeability siginifically im-
proved after adding 10% HBPU, which increased from 0. 79% to 2. 07%, from 94. 314 g/
(m?® « d) to 471.570 2 g/(m* » d) and from 51.3 mg* 10 ecm™* « 24 h™! to 184. 7 mg * 10
cm %+ 24 h ', respectively. The tensile strength of membrane decreased,and then the elon-
gation at break increased. While the HBPU content greater than 10% ,the changes were not
much; AFM showed that the surface roughness of the mixed membranes increased; SEM

showed that the blend films formed inside more pore,in favour of water molecules through.

» WFs H#:2015-10-18
EES T P4 BT FERMEH BRI H (2013KIXX-78) 5 BEVE A #H T L WA RI15 H (14JK1090) 5 Bk PG R K 22 BT
B AT BA TR 3T B (TD12-04)
EHE BN AT IR IT (1981 —) 2, AR WSRO, B #8082, 11 AR5 1)« 8 43 b1 ) L6 27 Bl 3
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The oxidate-sulfite process of the oil system of mixed four oil
and fatliquoring performance of its reaction product

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

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

Abstract ;: The oil system of mixed four oils was obtained by mixing simply olein, dioleoylglyc-
erol, glycerol monooleate and methyl oleate according to the corresponding molar ratio of 1 :

1:1: 3,and was oxidized and sulfonated by the technological route adopted frequently by
factories. It shows stable oxidation process and good repeatability of peroxide value(POV);
Meanwhile, the reaction product from the technological route of oxidation-sulfonation shows
good stability of the batch and good fatliquoring performance. The verifying experiment
based on liquid lard oil showed the technological route can be promoted to oxidation-sulfona-
tion process of other oil system route of mixed four oils such as natural animal and plant oil,
dioleoylglycerol, glycerol monooleate and fatty acid methyl ester of corresponding natural
animal and plant oil, which sets a good example for keeping the stability of the batch based
on oxidizing and sulfonating natural animal and plant oil.

Key words:olein; natural animal and plant oil; oxidation; sulfonation; fatliquoring agent
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MR R B POV, 75 B 2R 5 K A A 7% 24
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JaHEWR K L B B T S L AT LA BN

.
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*3 HEAEBSELCREF
POV EEMHDITER

_— POV {ii/(mmol/kg)
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2 h 4 h 6 h 8 h 10 h
1 70 216 390 384 379
2 53 208 385 378 377
3 65 227 375 372 361
4 51 235 368 365 362
5 60 202 377 370 368
g 50. 9 145.8 59.6 43.4 55. 4
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2% PVDF S FLIERI#I &

IHEFE, FRE, BERKR, ZFEN

(L BV R K2 HE W R TR SRR SRR, BVY P92 7100215 2. BV A ™ & m T8 A
WFEEBE, BEVE PE& 710021)

i  ZE:vA DMF A& A A PVA ARl R A AR Gz I % 41 & 7 &tk PVDF % 3L,
HF %% 7 DMF k& .PVDF B4 % . PVA 4R B EEFHEZLRHRILERERN
MK R T Rovh, 5 R R RS B 5 F DMF & 6938 ,PVDF 45 #6908 5L R~ & ),
EW LM AT L PVDF B4 2693 X, DMF K& R PR G E TS, A E R
ERTR ABDEHBIUFAFBILEAD T EREREGA S, Z A BT A A ,PVDF #
JEREE LA T K. LI, A B s DMF 4= PVA 3K 6938 4 ,PVDF 3k o Sk & T 17
K R ¥R 4 3LBi e daAb 32 E K PVDF B & 69+ & fe 45 Bk P DMF R E 49 A% o 38
X;PVA ér%/m)ufi%? PVDF # B4y F KM 4 LKk 42 fik A A 108, 3 "FEAK £ 63 °, FRMBA

it d
X&iR :PVDF % 3L0E; )& ; k4
FES#ES:TQ028. 8 XEkPRER: A

Preparation of wet porous PVDF membrane

WANG Hai-jun'?, LEI Le-le' , QIANG Xi-huai', WANG Xue-chuan'**

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Shaanxi Research Institute of Agricul-
tural Products Processing Technology. Xi'an 710021, China)

Abstract: Using DMF as solvent and PVA as modifying additives, PVDF porous membrane
with well hydrophilic was prepared by conventional immersion precipitation method. The
effects of DMF concentration, PVDF solids content, PVA content and coagulation tempera-
tures on the internal structure of porous membranes were investigated. It was shown that the
cell size and finger pore of PVDF membrane decreases with increasing the concentration of
DMEF in coagulation bath. In addition, with the addition of PVDF concentration, the double
diffusion rate slows down,which results in the formation of smaller finger shaped hole. How-
ever,the pore size increases with the temperature of the coagulation bath because of the in-
creased exchange rate. With the increase of the coagulation bath concentration of DMF and

PVA, PVDF microspheres become smoother and bigger. Tensile strength of PVDF microfil-

x WFS A HA.2015-10-27
EETB :ERARBAILETE (21204045) 5 PTG BHE T RHFGIHT A BT RITTE (2013KCT-08) 5 B vH B8 K 2= BHIF 61 5 141 BA
R H (TD12-04)
EEB N : LB EA9I78—)  INRA TN BB W1 WS J5 ]« i 5 F R RS 454
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tration membrane increases with escalating of PVDF solid concentrations and reducing of

DMEF concentration in casting solution. PVA was added to improve the hydrophilic property

of PVDF films and the water contact angle reduced from 108. 3 ° to 63 ° as expected.

Key words: PVDF porous membrane; preparation; microspheres control
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Preparation and adsorption for Cr([ll ) of porous Zr modified MMT

MA Hong-rui, GUO Ying-yan

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

Abstract: The four kinds of porous modified montmorillonite was prepared using gelcasting,
and adding polystyrene balls to form porous structure. Results show that the inside of four
porous modified montmorillonite holes with diameter of about 1 to 1. 2 mm,increasing the
MMT = 1:

has a minimum shrinkage of 30. 27 % ,maximum porosity of 80. 94 % , the best adsorption ca-

contact area with wastewater. When Zr 3 5, porous modified montmorillonite

Vol. 34 No. 1
Feb. 2016

pacity of 10. 01 mg/g.

Key words:Zr; modified MMT; adsorption of Cr(lll)
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Adsorption mechanism of chlorpyrifos on clay

minerals derived from loess

FAN Chun-hui, ZHOU Ran, GAO Ya-lin, HE Lei

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

Abstract: The adsorption kinetics and isotherms were used to reveal the removal behavior of
chlorpyrifos on clay minerals derived from loess, and X-ray diffraction (XRD) and fourier
transform infrared spectroscopy (FT-IR) were applied to investigate the adsorption mecha-
nism. The results showed: the reaction fit better the pseudo-second order kinetic equation,
the adsorption process is faster at the beginning of 30 min,and then decreases gradually;the
chemical adsorption effect might be the key procedure. The Langmuir isotherm is more effec-
tive to describe the reaction, and the physical adsorption effect might be involved. The inter-
lamellar spacing value of d001 increases after the adsorption process,which might be the evi-
dence of surface reaction between clay minerals and chlorpyrifos molecules. The adsorption
peak of —OH moves from 3 614 em™' to 3 620 cm™',and it might be caused by the hydro-
gen-bonding interaction between — OH and oxygen atom in chlorpyrifos molecules. The

physical and chemical adsorption effect plays an important role in the adsorption process of
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EETR P EE LERFEES T ETH (2012M511968) 5 BEFE 4 #0877 & WA H R 5 B (12JK0474)
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chlorpyrifos on clay minerals derived from loess, significant for site remediation.

Key words: clay minerals; chlorpyrifos; adsorption mechanism; loess
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Comparative study of plantar pressure distribution
on unstable shoes and running shoes

TANG Yun-qi', QIN Lei’, XU Jiao-ping' , WANG You-you'

(1. College of Resources and Environment, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na; 2. Quartermaster Equipment Institute of the General Logistics Department, Beijing 100082, China)

Abstract:In this paper, 10 female college students were participated in this study. planter
pressure were tested under the condition of wearing unstable shoes and running shoes by u-
sing Novel pedar-X insole system. The parameters of peak pressure,ratio of max force and
body weight, contact area and pressure time integral were analyzed with similarities and
differences. Conclusions were the followings: (1) Each index of plantar pressure was analyzed
and showed that every index accounts for the whole foot of unstable shoes were more than
ordinary running shoes in the toe area. (2) Compared with the ordinary running shoes, each
biomechanical parameter of unstable shoes with running shoes had significant difference only
on the zone of T1,T2-5,M2-3 and MF.

Key words: unstable shoes; running shoes; plantar pressure distribution
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1.1 Rt

RELE R Z IR E R 10 BIER L RKF4 F iR
H(22.940.3) %, B A (156. 4£3. 6) cm, K HE
(49,545, 00 kg BMIF5 400 (20. 541, 4) , 7Y
B E 37 5, 0 B 2R A 2 2 TS
i T CTE A A% s S AR g R O 4 5 T
4.
1.2 RBNE

(1) 7 [ Novel pedar-X #:#2 2 JiE & 77 M
RGP 2R ] 77 e AR 0 B A /AR A 32 1 3 e A

VEPEERY 37 5L RN 1.2 mm. RAES K 100
Hz., It 3R G0 6 8% 52 i i 5% 3l 245 2 i ) 1Y 28 6 1
.

(2)H R W7 M1 2P HL, RSk Sierra501, A T 4%
il 52 3R AT A B L DAY D S8 v R AT A
ORI IR 2.

1.3 X7 ik RIS

KM E Novel pedar-X 2 Ji§ e 77 43 #r I ik
RG22 53 0 75 B R R 12 B g L 2.5
km/h (35 B AE B A5 L SR AT R R .
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Fo, 76 T1 R7 & 88 im 12. 64%; T2-5 B % 4
15.45% s M1 (58 1 Bhg XD AT & N R 14, 91% 5 78
M2-3 fii & F % 13. 33% ; Md-5 Tij & T B4, 97% 5
MF Fi 30 7. 64 % s H Rij# F I 24.67%.

x®1 BEEEHSEENILE

RIESTIX MR R 2fH  EE /%

T1 0.123 0.141 0.018 12. 64
T2-5 0.117 0.138 0.021 15.45

M1 0. 348 0.303  —0.045 —14.91
Mz2-3 0.361 0.318  —0.042 —13.33
M4-5 0.187 0.178  —0.009 —4.97
MF 0.412 0. 446 0.034 7.64

H 0.617 0.495  —0.122 —24.67

2.2 MEAAJER

HH 2% 2 AT, 7820 AT RS AR R B0 0T R 1
R 0 S A ) A S U (L P SR 4 AT AN ) T 3 A
Fe, 78 T1 B & 3 hn 3. 79%; T2-5 i & 34 fn
21.61% ;M1 B & F % 30. 88%; 7E M2-3 R & F
B 10.93% ; M4-5 Fi & N F§ 14. 77% s MF Hi &
R 8.37% s H i & T FE 52.85%.

x2 EEERE kPa
RECX MR s 2 BRANK/Y

T1 252. 25 262.19 9.938 3.79
T2-5 102. 50 130.75 28.25 21.61

M1 305. 25 233.22 —72.03 —30. 88
M2-3 205. 50 185. 25 —20. 25 —10.93
M4-5 176.75 154. 00 —22.75 —14.77

MF 129. 50 119. 50 —10. 00 —8.37

H 163.55 107. 00 —56.55 —52.85

2.3 R fikd AR

P 2 3 TR 42 428 A R A 1 0 A 10 2 VS
TR A A TR T 3 A L, DB R SR i 1
2.55% s N A4 XSk AL T1 mi & 8 m 3. 40%;
T2-5 B & B I 5. 50% s M1 i & Wb 0. 93% ;5 7¢
M2-3 Fii & /D 1. 67 % s M4-5 Fi & 08 2> 2. 74 %
MF R #5400 4. 92 % s H §ii #6201, 29 %.

®3 EmER cm?
SRR A X 1 B PR Z1MH AL EH AT/ %
T1 3.58 3.71 0.13 3. 40
T25 7.81 8.26 0.45 5.50
M1 10. 19 10.10 —0.09 —0.93
M2-3 15. 31 15. 06 —0.25 —1.67
M4-5 9.63 9.38 —0.25 —2.74
MF 37. 22 39.15 1.93 4,92
H 31.31 30. 91 —0.40 —1.29

2.4  JRIE-BF A AR

HH % 4 AT HL, A 25 AT 3RS AR R B0 0 R 4
R 3 12 B A 11 R SR 18] AR ) o A R [
P AR LG RS R 1 /D 24, 06 %05 W&
SYXKE T Hi & 7. 10% 5 T2-5 R & 34 fin
27.69% s M1 T W /0 34. 17 % 5 ££ M2-3 Fij % 44

Jimo.95% s M4-5 Fi F ¥k 2> 12. 04 % s MF Hif & 3
15.31% s H Af & 98 14. 62 %.

x4 [EE-FETRS kPa - s
ERTIX BEE dRRe EH BRREFL/ %
T1 56.02 60. 30 4. 28 7.10
T2-5 24. 85 34. 36 9.51 27.69
M1 74.32 55. 39 —18.93 —34.17
M2-3 58.59 59.15 0.56 0.95
M4-5 43. 60 38.91 —4.68 —12.04
MF 41. 32 48.79 7.47 15. 31
H 39. 40 34. 37 —5.03 —14.62

2.5 RRS RXARX M

A SCHE AR S R B 4 R e 1 M A o
JU& R T B8 43 A R ). T 3K — a5, A A K T
TE 2 B4 DX I 2% LA A 4T A DG 1k 43 A AR DG
Mrif S a8 25 & 5 T 7. Pearson fi] 5L AH 5¢ 32 £k
r AW TR Y — 1< <1 B, R 48 X {F R
K R P AN 72 1 22 [a] Y AH SC R Bl iR 5 2 0<Tr<<
1A, RIS B 2 AR IEAHOG. 45 =1, USR]
P AR B 22 [ AR AE S8 2 IE AR G R 347 — 1<<r<<0,
M) I A% & Z [RIAATE AR OC. 25 r= — 1, MR ]
S i Z A AESE R ARG G R s A r =0, 1R
W 7 St 22 ] TO 4 AH G OG R . A AT 250908 G 0
— A LLTE = AP IR O 4 R A BRI
OWEIFFEAH MR IR O P E M #E
PEIK Vo 0922 5. FEAH G MG &R, P<C0. 05 KR
£ 0. 05 K EA WF A 5, P<<0. 01 /R 1E 0. 01
K 1A v B A e

FH 8 5 AT R, B 45 e 0 3L 18 B A 1 e R )
SRR A X ANAAAE i 35 22 57 s W {H R 9 AE T2-5.,
M2-3 FE7E 1o FBE 0 3 25 5 s A IXOR AR AE 10 3 25 57
SRR HE Ml T AR AR T A7 A o B 2 1k 25 =, M2-3
FEAE 1k 22 5, oA 25 A XS AR A AE 35 22 7
JE - R B4R TE T2-5 778 3 22 5 Hfl X B0R

A1E 35 25 5.
x5 EZES5EREMNHEXH
JER AN X
RIEREASH TI T25 Ml M23 M45 MF H
W IR J1 45
ﬁgﬁﬁ’ﬂﬂﬁﬁ 0. 85 0.99 1.00 0.99 0.94 0.93 0.91
I A e
RAE K 5 0.99 1.00* 0.91 1.00** 0.97 —0.930.99
/kPa
ﬁém"@ﬁ 100" * 0.96 —0.91 0.99* 0.98 0.97 0.95
/cm?

J 5[] AR

4y /(kPa + S)

e ox FRTE 0,05 KU B ; x » FI/RTE 0.01 KF
[CLCPRRTE R PR

0.80 0.99" 0.82 —0.69 0.93 0.98 0.94
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Preparation and photocatalytic activity of noble metal Ag
selectively loading on high energy facet of TiO. single crystal

LLIU Hui, LIU Ting-ting, DONG Xiao-nan

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

Abstract: TiO, single crystal with high energy facet was successfully synthesized through a
simple sintering method by using TBOT (Ti(OC,H,),) as Ti source,and HF acid as facet-
controlling agent. Noble metal Ag was selectively loaded on high energy facet of TiO, single
crystal through sonochemical deposition. The physical and chemical properties of noble metal
Ag selectively loading on high energy facet of TiO, single crystal photocatalyst (Ag-TiO,)
was carefully studied by XRD, SEM, TEM, XPS and UV-vis diffuse reflectance spectra
(DRS). The photocatalytic activity of Ag-TiO, was evaluated by photocatalytic decolorization
of Rhodamine B (RhB) aqueous solution at ambient temperature under simulated sunlight ir-
radiation. The experimental results shown that the high energy (001) facet was successfully
exposed in as-prepared TiO, nanoparticle and Ag nanoparticles were deposited in (001) fac-

et. The deposition of Ag nanoparticles changed the band gap and valence band position of
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TiO, ,and made it can be excited by visible light. Both the exposure of high energy facet and

the deposition of noble mental Ag are good for the separation of electron-hole, which resulted

with the good photocatalytic activity of Ag-TiO,.

Key words: high energy facet; TiO,; noble mental Ag; photocatalytic activity
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BLkw A TiO, WH R . 215  LH L F b
SR RRRE BT bl B R 1 O B U
A T A i SRR A T B Ry Y R A 45 SR 5 ) A
L AE DA BT AR O Y B A RCR KR AR A
TG PERE ; 7 B, TiO, 254 A KK (3.2 eV),
HAB B 2R MG & i K BH Y P Y 284 3 B R 5
S PR BRBE 1Y 5 %0, X R KPR T HAE Tl A 7=
HR R R

A A S5 IR — IR K A= A A Ak 3R A 2 1T
S AL BT R 1) 2 T 2548 5 O A R 25 BT 3.
1T b R B R Hp i 2 T R A A TR A A R &2 B R
AR R AT AR TR R 1 S AOG A AL R A
B A e A T

XFFBLARE M Ti0, B4, H001) f i (5 i
AER 0. 90 J/m®) AT TR 19 (101) ff 1T (/i T BE
0. 44 J/m®) , J& i BE S L ARG AR RO, ok
A BT T 1 e AR B (101) & 1 55 7 L DA 7E
(101) &b 1 B8R, 6 A 28 o T AE AR A
(001) i 1T AR 22 L 3 b 4 ) A 36k ot A2 0 O A Fl T
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Bt A JBARTE Ti0. S Ak ) 38 1 DU AT 77 AR
SPR 0 #2785 T TiO, X+ Al W% iy 5% i B . M i
P T ALK LT LR St & 8 m il
R W] 3 — 25 i S AR a8 O I A s Bt A
AR TE R S i T CO0 1) /& ThT ) DT RRUBE A 1) 2 vy L
AL PERE L 33 S R (00 1) & THI 1Y ¥ 3% 1 BE L K
F 55 5t 4 @ AR FORL 22 8] (0 5 3 A FH T 8. axX (A
S RGN K PRI AE TiO, B G AL ) A R
i T 1 OB BLAT AR B 149 32 FH i 5.
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1.1 ZBRAE F= X F

(D) FZALES G P FEes , HI-6 B, UL i 7
HEALRA R BT AR w5 B g, KSL-1100X B, &
JERE i b BB AR A BR 2 W) 5 H A T R A L 101
R, g RHE SO R R A BR 2 A i aE AL, 1
T LB A ER AT B ]

(2) F 2 8RR T lR (Ti(OC, Hy), s ARD
KETH & FAE M T AR n; Tk B (EtOH,
=99.5%), &AL F A A FR (HF, AR),
KT ALK 4 ik T PR 2 6 5 i R 4R (AgNO; ,
AR) , K HETH BR 28 WAL 27 3 0 B2 W 5 52 560 op iy
FHK I8 R 25 85 F K.

1.2 REeRBARFRGEMZEHTRE TIO, b
HE AL ) 49 H] &

(1) & RE ST R 5 Ti0, 19H 4. B 25 mL
BKIR T EREI A 200 mL B RHRE R v, 76 38 PR 2
TN A 5 mL AR TR G AR R 6 S
RMA 25 mL JEK LB Bk 10 b, 2 &Y
JoT AR BCFL e B I B R MO AE 100 °C T T
2 h, PRI TR R B T IR R E S 1 T/
Ay AE DBl g T 550 CARTE 2 ho R AR A Bl K
F# TiO, Jefks,id A TiO,.

(2) 5% 4 Jm AR 3% 5 1 18 1 /= B o T 2 86 THO,
JCHEA T B 7 K 1 g i AE A T BR B8 TiO, By ik
SYHELTE 90 mL Jo/K S BErh, FEAREL 0. 1 g A FRAR %%
T 10 mL 258 F /K TP BUAS B AR 1 W E B 5%
PR B i R AR 7 T A B TiO, Bk B b,
Ak 10 min. 285 FF LR G TR T8 A T VR A
AP 60 min J5, TG K & BEFN 2 B F K B 0
Yk, T 100 CF 4 2 h, B o] £5 5% 4 4R ok R 1 £
2R AE AL T AR B OTIO, BRI, Bl o Ag-
TiO,.

1.3 H&emiX s &4

(D FE S R AE . R H A2 D/max2200PC
R Bl X5 2 AT S A AT RE 00 A 2H R R
K H X B4R L BE % (ESCALAB 250Xi) X K
ai I A A R AT R A H AR B 7 JSM-6700F (3

2 au EH
fmy He AR
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R T F - S OB UL S A O 5 R
35 51 B F B 48BE (FEL Tecnai G2 F20) MR
) SO 35 RN 25 4 5 ok FH 5 1Bl Lambda 950 74 48 4
AT L8 S 5 WS T SO R i Y 56 A RT L O
WAL i 1 2 7 45

()G ERE MBI ST K 0. 01 g JBfiEAL R m
A 10mL ¥EH 10mg « L 'AYE FFIH B KA
LE T 30 mL A S B A 4L 2 min, 7ER
MR Rk 1 b, 87 8 V2 WG 30 W BRF I8 BT ~F- i 5
il 500 W B AR AT A S 455 400K BH OGO . D' A0
FHAE PRV HIK B 1) A8 A~ 52 90 o 72 o LR 4 IR BE AN
A% ARG 1 h TR 5 W BGRR 434 it O 57 20 85 0 43
B0 R VR WO B AR R AR AT G W ) At
TR A% 0.

2 HFR5iIE

2.1 XRD 4#f

XRD 1 g — Bl {7 B2 119 52 56 3 4L AR L AT LUK
Ty 1 00 A R 1 S AR 25 4. BT 2 R a il 2k R T
4l TiO, BAFI XRD K%, t & 2 o] 4, i &
BT AT 5 06 38 5 Bk B — S 1k 4k (JPCDS No.
73-1764) I AT 5 0 XoF I, e TV 2R B, 3% BH R FH b &
2 A B RE S BLERET A T1O, L Hi g vk i B4
Pl e A 2 O AR S W 1 1 B A — B R U
BT T o R o T 0 B AR o 5 5 T R R E ot T DO
BUEHE (9 TiO, 9 XRD &3 5 4 TiO, 55 1
XRD E3EH A — 0, 308 T DB B 0 WA el A2
afi TiO, B 5 1 AR S5 ).

[ s X LS 26 B 2 iy a A1 b jh 4 AT & B,
OB FE P B A 51 A AT fo] 2% 55 AH 5 8] 7= 9.
A, Bt 4 JE AR AR A E DR M TiO, (A7 5T 6 vh
R 3 A58 Sy WA b 1 R 1 1 0 L T B IR Dl T AR
() 5t 4 R 1 JFURE R /N, AH A i R AR, B T
XRD 1 328 %) A P 71 6]

2.2 XPS 5 #r

& 3 &4l TiO, il Ag-TiO, YoM Ay XPS
Kl fh &3 AT, S 455 BB 458 eV AR X i
& Ti LR M 2p JEH FU§;531 eV b X N A 2
Ols JEHFIE, O TR~k A T TiO, . — &4
K A TRE 3R B A UK A 5 284 eV AL Cls
BT, Hoh C oo ® E2oR A THl & Ag-
TiO, B EEHFTE 368 eV AbH — M E/NE L T
W, J2 Ag3d JGHL F I, LI Ag-TiO, # i A 5t
S BARIBI AL

ERTE
(101)
:; 200
< ooy 2
2
| A
E
I S \

1 ‘ 1 I |4 Ll

10 20 30 40 50 60

2-Theta/deg.
a: 4l TiO Hifisb: Ag-TiO,
A2 % TiO, # &4 Ag-TiO, # XRD A #

Ols
= Ti2p
&
> TiO,
3] Cls
£ |Tisp H"’\*-\
Ag-TiO,
Agad
0 200 400 600 800

Binding energy/eV

A3 % TiO, 4= Ag-TiO, # XPS B i
2.3 TEM 4 #f

TEM W] DLAR L0 3 0 5204 b 1) 3 0T 35 o
T 52 R 1 L5, B 4 Ca) L (b) NP4 1 4l TiO, B
m ) TEM B& F. I 4 () T 5, 4l TiO, B 5
SRHCPER S TR ALY — KL AR 292 100 nm, A& M
B AR, RS K p SCER IR GE T LIS L B
WIS SFAT 1 5 T R CO01) it T T /A A 45 B . ot
T (101 S 5 B 4 (b ,d=0. 351 nm X
(4 2 (101 & 8T 1% s 1T (8] B, 4 = 0. 237 nm X I Y
2 (004) i THT FY) it 1E0 1] R

()4 TiO; M W RAT TEM B A
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(b4l TiO, B & 1% TEM I8 )5

(o B R
B4 4 TiO, ¥ & R R K&
4] TEM B K FaAf s 42 A

2.4 SEM 4-#

5 2 AT 4 B 4l TiO, #1545 Jm 4R 1k £ 1k
B4 TiO, YefL A SEM B8 F. K 5 1 F
Ll T B 4 R R A 1 THO, A Ak ) o BT 8
U JE BRI — R Ay A ARl S () Y
166 P51 AT A UL 2% 3] i ] A5 19 THO, Ot e Ak 7] &
0] F R T/ T AT

K5 (b) Ry 5t 4 JB A E PR PE DT AR B 1 1Y Ag-
TiO, JefEfLFIF SEM B Fr. B 5(h) AT %1, 5t 4
e AR AURL L Rk b O RR A R 43 b T b AR BORE K
NG5 nm, A AR B 5] AR A SEM R B af
fi 0 B4 TR AR 1 A0 43 A 7E (00 1) @i T b L T (101)
A T b 5 A B A B UK 1Y) £ 7E

OERE R 001 Fhiil EH A EZBAMNMNF
B WNEmFEFraMWERMEETFRE
i EL I B VR, XM A g oK B UKL B T U0 R AE
001) AT b 5 e AN, 001 & T A & 1T R 4 80 HO3s
PR EBAEN FEaE W Ag” B FIuE7E
B 00 1) b T b & A= 3 J5 S N7 s 0ER 40 K A
PURRAE 00D i .

2.5 BT L IZ R BOK R AT

K6 94l TiO, 99K Bk Ag-TiO, JefiEfl
B 58 A AT UL B S W WOG . H 18 6 R, 5 Ak
TiO, # Lk, Ag-TiO, S 4657 78 7T UL 5t XA W i
A A B . R A T O DX R R X
AT LS B S e 7 R o s E AT LY A R i b
I RCR 0B = o AT DG A RACR B . iy e, ] 4

(b) Ag-TiO,
A5 % TiO, # Ag-TiO,
O REELA AT
W Ag-TiO, A 1h ) H A B4 14wl 06t 4 1k
PERE.

MEE 6 FY 4 ARl DL A E L Ag-TiO,
AR A X T 4l TiO, , KAt 20 8, X
Ag-TiO, Yok 7] 5 4l TiO, A AT B A & i
AL UL A AR 3 Pk E — 2D 4R A T SR . Ag-
TiO, Y 5 5b w] W18 S 5 WO 35 i, 400 ~ 500
nm Ab IR B T 54 JE AR 1 51 AT AR 1. Ag-
TiO, 76 AT WG DX WG BE 14 38 R RN &b A7 58 B85 1Y) Dk
N ER TR R SR 4 TR AR AE THO, e Ak 7 2 1 TR
JIT 7 A 1 2R T A B TR R AON T 5 | .
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<
=N
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B 6 s TiO, &= Ag-TiO, #
B0 3% RS R OK R
2.6 BEMLK AR RAEIE R AT R
7 2R Pl 25 19 Ag-TiO, S Ak ) 7E A5 4L
K BHYE T W R85 Y ) RhB (0 W A 45 5. &L 7
(DA A . RhB W AE 553 nm &b #4451 1% i 16
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5t J3E I A ' R ST ] ) S A 8 T B AR R S R[]
5 h i, BTG Y WA Bl 1 RhB BEAS B 58 4 %
fift s 7E B 7Ch) L X L T 4l TiO, i Ag-TiO, i
TR BOEHEALPERE. 4l TIO, 78R40k FHOE AL fE
Wi 36 00 RIS G, 1T Ag-TiO, St Ak 57 &)
JL-F-Re 58 4= [ i

Initial
0 h
2t 1 h
5 2 h
= 3 h
Py 4 h
g 5 h
o)
-
o
2]
o)
<
0 _
400 500 600
Wave length/nm
(a) S AT LR OO 3%
1.0
—=— Ag-TiO,
0.8 ——TiO,
8} 0.6
~
O
0.4
0.2
0.0 b L L L L I
-1 0 1 2 3 4 5
Illumination time/h
(b) Wi i 280 % 1R

B/ 7 AgTiO, EHEM KR L THE
fi# RhB 7 i 09 % 1 =T U BOK S 38 L
% Ag-TiO, F=2b TiO, fe 840 K A

KZ T B fE RhB 69 B s & B

2.7 RAEAHLE 5 AT

Kl 8 & XPS M RY4E TiO, Ml Ag-TiO, M
HOVBY LB . f I 8 mI, 5t 4 8 AR 7F = AE b
FEFE Ti0, B &R & 00D) Sy Ui AL, 3
Wi o7 B R 2. 52 e VAR T 2. 22 eV. A
6 Hh AR AT T R I D W] LA AR A T 4y
Sk Eg(TiO,) =3.09 eV, Eg(Ag-TiO,) =2, 91
eV. Ag-TiO, 5 B (9 28 fb A A1 F 3 A vl 0ok X
At AR S o DA T A HE B A 35 A A U BH DI i
b3 1.

K9 & Ag-TiO, Yt b6 A4 i 725 7O Y
REBRORERE. BT TiO, B 5N [R5 T 0 &
REASTR] IE BB & T P AR oA B A Ol T )

Ag-TiO,

Intensity/(a.u.)

TiO,

\

. _25ed22¢y
14 12 10 8 6 4 2 0 -2
Binding energy/eV

B8 # TiO, 4= Ag-TiO, #
XPS #haf4x & B
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Effect of Mg contents on the dissolving properties
of Al-Ga-Mg-Sn alloy

ZHU Jian-feng, PAN Bo-wei, GOU Yong-ni, QIN Yi,
JIANG Tao, YANG Bo, LU Xiao

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

Abstract: Aluminum alloy was prepared by using melting technique with different Mg addi-
tions. The different Mg additions on the microstructures and phase of dissolvable aluminum
alloy were investigated by using X-ray diffraction and scanning electron microscope with en-
ergy dispersed X-ray. The effect of different Mg additions and water temperatures on the dis-
solving properties of dissolvable aluminum alloy was discussed. A mechanism of Al alloy re-
acts with water was proposed. Results showed that different Mg contents had obviously af-
fected the microstructures and phase of alloy. The dissolving speed of alloy with water at dif-
ferent temperatures is firstly increased and then decreased with the increase of Mg contents,
and when the Mg content is 3 wt% ,the dissolving speed reached the maximum value. The al-
loys have the highest dissolving rate due to the galvanic corrosion between second phases
Mg, Sn and the surrounding aluminum matrix.

Key words:aluminum alloy; Mg contents; dissolving properties; reaction mechanism
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Mg-Al § & FRIRIR AL G B SiC Bt

IO, R, RdEH. X KL &

(BRPERME R MR 5 TR, BV P4 710021

W E.ALEH.SiH Mg-Al&2H A R4, ERARY AR TKRERLES KT SIC #H
#5, @ik XRD MK 5F SiC 89 4R iR E a2 me#F T AR ;@ id SEM,EDS 03X x4
& SIC T8 Bt AT T o 47, 5514 m SIC B P ATTAFR. XRD & % &9 . & 800 ‘Caf
Mg-Al &2 F 45 m7T SICHE, FALMER S E2THE PR ENI S, ki SIC4A4FTL
123 he. SEMEDS Ml X 28 R A, & 09 = 4 & R SIC Biks. L& MALE A RAL A F BB

AR k.
KR AR RAL A R Mg-Al &4 S REE
FESES:TB321 MHEFRERD: A

Synthesize SiC particles by low temperature in
situ reaction method in Mg-Al alloys

WANG Fen, ZHAO Yuan-bo, ZHU Jian-feng, JIANG Tao, WANG Xin

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

Abstract. SiC particles were synthesized by low temperature in situ reaction method in Mg-
Al alloys under argon protective atmosphere using silicon powder and graphite as silicon
source and carbon source, respectively. The resultant temperature and the addition content of
Mg-Al alloys were analyzed with X-ray diffraction. The microstructures and the morphology
of the SiC particles were characterized using the scanning electron microscopy.equipped with
an energy dispersion spectrum (EDS) detector. The synthesis mechanism of SiC particles was
investigated. The XRD results show that the synthesized temperature for SiC particles in Mg-
Al alloys at 800 °C and the content of SiC particles increased with the addition content of Mg-
Al alloys and increasing temperature. The SEM and EDS results indicated the production was
SiC sheet particles. The results indicated that the synthesis mechanism is in situ two-steps
reaction method.

Key words: low temperature in situ reaction; Mg-Al alloys; resultant temperature
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A[E pH Xt NH, V505 257 5 BB L 2 14 B Y 52 1

FH ., T, F b, RMEL, ZEA. YAEH

(BRPERME R MR 5 TR, BV P4 710021

W OE A RARBR S (NH,VO,) A R, KR KIS 5B AL 00 ik, B & B T B 50 7T 42 09 4Lk
4 (NH, V,04) , A1 B X & ATHA(XRD) AF 2 vt B #2409 B33 AL (FT-IR) (4248 & F 2 /%
B(SEM)E st Zdhegdh4n UM A B HAEHITT RESH. SR AW SR E28 pH &
1.5.2.0.3.0.4.0 2 5.0 B, 2 #1133 T 034K RIR AR K9 NH, V.05 P Bk 4
ey NH, V.0, AL FHAERF.E 15 mA g ' RAFET. A LIEETHE 260 mAh «
g 20 BB E R ERFRL 96%.

KW AP E; NH, V.05 4285 F ik

B4 %ES:TB383 Mk PRAERD: A

Influences of pH on the morphology and electrochemical
performance of NH,V;0q

HUANG Jian-feng, QIAO Xiao-ning, XU Zhan-wei,
OUYANG Hai-bo, LI Jia-yin, CAO Shan-shan

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

Abstract: NH, V, O with controllable morphologies were successfully prepared via chemical
precipitation process assisted by water bath method by using NH,VO; as raw material. The
influences of different pH on phase, morphology of NH,V, O were researched by X-Ray Dif-
fraction (XRD), Fourier Transform Infrared Spectroscopy (FT-IR) and Scanning Electron
Microscope (SEM). Results indicate that NH, V5305 with various morphologies of flower-
like, bunch-like,nanorod and sheet can be obtained by water bath method with various pH of
1.5,2.0,3.0,4. 0 and 5. 0, respectively. Among them, the NH, V;0O; nanorod displays the

1

best electrochemical performance. At a current density of 15 mA « g ',it showed discharge

' with capacity retention of 96% after 20 cycles, suggesting its

capacity of 260 mAh « g~
promising application as lithium ion battery cathodes.

Key words: chemical precipitation; NH, V;Og; lithium ion battery
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(300 mAh « g ") FI A 7™ BAS AH X BEAR 14 45 58
T AR ST AR TR R B R IR A R
B X HERG TF & AR ARk, B 2y TR
BB R T K. TR BE, JF & 1 B R B2 AL
i B Ao ERRE AN AT Bl R v TR AL B R 4 R
R M HAE SR I 2 B A ] RRsE & R
BRAORE, ST AR LG 25 B O 0 1 AR A Y AR AT 32
BTz L B, #4 NH, VL Oy 15
FFE R K TR T AR SRR (140 C)
24 h DL b AR TS BUOR HUAR A =) el Bt T
FEL AR A R 119 65 48] TR S5 % I fR A 25 PR R LA R 1
s, ROk, R AL A B BT
NH, V, Oq #8655 75 % X NH, V, Oy HL AR #F
B K+ L

DUVE T & — i 17 4 149 1] 25 TC WL 40 K A1 R T
FOGEER, KO MR Tz M HA X
NH, V; O #FBHUTTE 5 iR A il . A 02
KK 5 Bl Ak 2 DUVE ¥, L NHL VO, Ry J5R 38
KV A L T B 2 FOR S
NH, V, Oy #48F H0F5E TR pH B X NH, V, O
(AT 35 L B A 2 M BB PR 52 )

1 FEEH

i

1.1 4B % (NH, V,04) 8 4 &

FREC 1. 17 g 99. 99% ) NH, VO, & F 100
mL & F oK bl 0 B P AR P 2 o A U i
50,1 mol « L' R BB RIEH 2
mol « LR MR VA ¥ W pH A% 1.5.2. 0,
3.0.4.0 & 5.0, I A LR W E LS,
BT MVER KB T 90 C R 2 hi 4
Jei W T A5 AR 0 5 0 R TR B AR AT e &
8 NH, V, Os.
1.2 K GHE

BB 9) NH, Vs O | 5 B ZBR S8 RS 45

FI R LM PVDE DI 8+ 1+ 1 MLl 5E
SRR A INAGE 2 N-FF 56 ik i e B (NMP) L fF
FEAS B 51500 ¥ IR e R AR R T 18 3R B2 24
N 15 pm BFEE S R IR 120 T AT A
Z T 10 h W B EAZ N 15.8 mm BYIEM A,

S SR B CR2032 41 411 H 3t , 52 B8 67 4% 5e- 5
B - R T 0 R S - B n R R - IE
W Fr-1E M 52 7 4%, R E R R W TFE4
Hh 5 B Rt A e L o R R R
BT Wb L R MR (LiIPF6 /EC+EMC+DMC (1 ¢ 1
: 1)), FEIREF Cergard2400 B9 15 L.

1.3 X5 &AE

FEEE YA R O H AR 22 77 D/max 2200PC
WX HH A 5 (X-ray Diffraction, XRD) #4774
B8 26 1y BB Ko HT48. X TR0k K A=
0.154 18 nm,20=5 °~70 °.

SR R AR 2= i B4 A7 B A W\ 2 ERTE70 #Y
LTAMG RS 43 AT A, 38 A R S A A W AL 0 X AR & v
F Ak 2 B AT S5

FEY Y A S F R H AR Jeol 28\ FE JSM-
6390 A U4 Hli i F 1. 7 B% (Scanning Electron Mi-
croscope, SEM) #E47 WL 4%,

HL Ak 24 10 B 1 A SR BRI B B ™ 5 V/1 mA
AU A B PR RE M R G TE 1.5~4.0 V IUHLE
Y0 PRl P4 2 470 3 70 5 0 3k

PR 2 A B0 i 22 3 ok A B g R AR 7 CHI-
660E A b 2% T AE ol , I3 4% 14 Oy - | 98 [l Oy
1.5~4.0 V. H##EZE R 0. 1 mV/s; FHLPLIE M ik
K H CHI-660E ML fb2= T AEu a8 464 0. 01~
1 00 00 Hz.

2 #ZRE5iTR

2.1 F45 XRD o #

B 1T pH M 1.5~5.0 BTl 7wy
XRD . & 1 /50,76 pH N 1.5~5.0 &1 F
¥Inr LIS 3 NH, V, O, 24 pH /N Ch 1. 5) i,
BT 3R A% 77 W) 0 AT 0 R 55, 7 W Th A A gy
NH, V,0,,# (JCPDS No. 31-0075)"% s 4% pH
H2.0~5.0 B, &8 B AT B RS S NH, V, O
()5 HE 1 5T L% JTCPDS No. 88-1473 564 —3(, &
Hoe 2a B AAAE , Ul = M 4l A NHL V, Oy,

A5 2 24 pH B 1.5 8 K% 5.0 W), ™
YIRS R A T i 25 5L NH, V, O B9 (001) i
T AT 555 WA AN DT 348 5
2.2 F4ih FT-IR 54

Kl 2 AT pH 44 F §l 458 NH, V, 05 B
FT-IR . & 2 /%0, pH 2 1.5 B, g =4
B FT-IR E 5 H g lUAS AL 5 g A AN TR HAE 1000
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51
§ ¥ NH,V,0,(88-1473)
= v NH,V,0,,(31-0075)
M
— <
s =2 pH=5.0
- v vy
3
=
= l pH=4.0
=
g
g l pH=3.0
| pH=2.0
v pH=1.5
‘ PDF No.88-1473 NH,V,0,
1 | 1 I 1i 1 . 1 A1
10 20 30 40 50 60 70

2-Theta/(°)

B1 ARF pH &4 TFHEZ4% XRD A
em A1 765 em VS EL T NH, V, 0O, B R AE I 0
W, 43 B V=0 M4 IR M V—O0—V HAXS
P4 = sh 518" s34 pH A 2. 0~5. 0 i, fir
#% NH,V,04 (9 FT-IR [® 8} AL, 76 3 213
em .1 402 em '.1 004 em ™', 968 ecm ', 736
em 'HI528 em YA HVEE TN NH, VL O BYERE
LT AR IS0 L 5 SRk (13 140 E A — 3. X it — B E
B4 pH K 2. 0~5. 0 B, i f3 NH, V, Oy £ fh 2
BAERLGEH,ARE T pH N 1.5 BEATH &=, 5
AN X T FESAE 3410 e AT 1 632 e AR Y
BT 2 Ah W i W, 3% B RE S P A AE D B 2
gk,

M AT 4524 pH i 1.5 W, R4S 72 W) 1 25 4
AT HEHARESS, 5 XRD 4558 4 pH M 1.5
B, 75 %) NH, V;0q 5 NH, V,Oq (E’ﬁ%*ﬁ, %,l pH
Hg2.0~5.0 B AFR4H NH, V, O9) HFF.

H=5.0
pH=4.0

¢ o3 Ay
2 | pH=3.0 ﬂ /
[
=
s | pH=2.0
e - Ve AT
%] = -l
g & & -3 3x 8
£ | pH=15 = S8 N
TN 3 N\
o [Se I < 10
4000 3200 2400 1600 800

Wave number/cm’
B2 AR~F pH&HTHFZHe FT-IR B

2.3 ey TG IR e AT

Kl 3 A pH Z& 4 F B il % NH, V,O5 1
SEM . &1 3 AT, 24 pH 4 1.5 W, BF 437 9
R B ERRIE SR, B AR T35 5 pm 24552 pH
2.0 WL BTl g NH, Vs Oyt R — 4E 98 K 254
VAL SR AR ORI 3, A b A i R AT
il £ NH, V. O, 22 30 99K B 50, 1 B 4
7E 40~50 nm, K £ 3k 500~600 nm . K 1fif 53 # H
e 2 WOk AR R+ E Y pH 3.0

F, A NH, V,Og A58 94 K #5518 551, w] 2 43 Bk
A, BLAR I KK 50~ 60 nm, [7 B H B8 T 2 0
AR 4585 24 pH 8 K F| 4. 0 DL LB, 7=
NH, V; Oy #5830 1 T2 RS B0 A4 ik, BBl &
pH 4.0 8K ZE 5.0, =) H ARG R ~F i 10
pm R F] 20~30 pm.

M AT A5, 24 pH M 1.5 #% K F] 5.0 B,
NH, VO RSFFIE S & A4 7 B W A48 1, H 4ok
Vi, pH BN 45 NH, V, O #1 T 4 K i —
He gy oK A g Ok BEs 4 pH B K H 4.0 S5,
NH,V, 0y 23 4 i RIE S, 5 HJEH . pH
/N TR H B £ R KL BRI P A Y
MR % B NH, V.0 RSP/, [/ i £
(9 H T 2 W B A 7 4 2% T 0 ) RS e 5 o G A
K.y TR —4E 550 2 pH (8 Kt i
W B, R AR S A A R K
KRFEIH 4 ROIRIES. N, AR NH, VO, I
pH (ATl 45 19 NH, V, O BIZ5HARTE, i fE £ 5
A B PERE A T 22 5

(e)pH:S.O
B3 HKF pH &#THF =4 SEM A
2.4 ey AL F AR 5 AT
Kl 4 Ca) A pH 5 1 F B il %
NH,V;0s 7E 15 mA « g "HEHREREM . 24 pH
915 B T A BRIk 25 = S 298
mAh -« g ' HET T NH, V.0, 227, HE &
P L 20 IRIGIA G FEIRE 229 mAh « g 'O/
A AR 76.8%): % pH 4 2.0.,3.0,4.0 &%5.0
Bf, B A5 7= 9 NH, VO 18 R 25 12 43 ) &
237 mAh s g7'.245 mAh+ g '.213 mAh -« g ' fl
196 mAh « g '. 24 pH & 2. 0~5. 0 B, if 5
NH, V, Oy 75 ¥ o 84, 4 20 OE 30 J5 H &



. 60 o RaPAREEFR

% 34 &

AR R R AE S RAE R 95%6.96%6.96 % F1 97 %05
4 pH 24 3.0 B, BF 4% NH, V, Oy 40K # AT = 1Y)
5 M 08 PR FRE T X 5127 W B A A0 45 b
43 6B B 40 K A 4 R AT K.

4(b) BT AR pH {H 4 4 F r il &
NH, V04 7£ 15 mA « g "B K e B M. A~
[ pH {8 BT A5 4E & i i B AR A BT A AL 5 pH
1.5 B, iR =¥ 7E 2. 35 V.2, 70 V AAE A S H,
A KR R SE AT 2.5 VAT2.8 VXY pH
g 2.0~5.0 B, Bl g 4/ NH, V, O, 2B H
=X T £ L H il R TR WS R AR TR X X L
S &P pH 3.0 BHFAE NH, V, O 94k 4%
R FE T & B W s pH 105 B T A e kR
PRI & AN B E (Al fE i T A A
NH, V,0,, 244D

300-I:|Dn (a)
DDDDD
0o

240 | 2909999993555599393

AAAAALL L,
0000000000

e Y YYVIN
0000000000
o pH=1.5
® pH=2.0
¢ pH=3.0
A pH=4.0
o pH=5.0

120 ¢

Discharge capacity /(mAh-g")
[y
x
<

[N
[}

0 5 10 15 20
Cycles/n
Ca) R A1k fig 1

Voltage/V

6 éo 120 1é0 240 360 360
Specific capacity /(mAh- g")
(b)Y 7 e . %

B4 AE pHEMHTHEFZHAE 15 mA g
WAEE T RAFHER
Kl 5 AR pH 24T Frifil 28 NH, V, 04 Y
fE kg, NI 5 AT, 24 pH A 1.5 B, prifil £

NH, V0 5 NH, V, 0y 18 A A0 1 fig i 2= , bl 7 35

UCBOHE Z | i K LA ORG24 pH

3.0 B, fF A3 NH, V. Oy 98 K #8 P: BE 5 . 76 L0

HE 15 mA + g .60 mA e g ' 120 mA - g !,

240 mA « g '.300 mA - g 'K HE KM

HEDHIHN 260 mA » g 1,234 mA - g '.179 mA

+g '.156 mA - g '.129 mAh - g ', HiZHEM#E

AHE(15~300 mA « g ) T4 BT 863 &
EME. ST HE R . pH A 3. 0 B BT £ B9 4l A
NH, V3 Og 98 K 8 4 5P 5 RS/, S AUE F
NH, VO B A LR B V870 40 422 ke, 7 L 45 2
T Li' f e fEHiEE A AT L P i,

%}@5@.\1::54 o pH=15
pH=2.0
. -1

pH=3.0

[*5)
<
<
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Discharge capacity/(mAh-g")
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10 20 30 40 50

=)

Cycles/n
B/5 REF pH &4 THEZHa4EFERE

K6 (a) i A pH A %M F Bl &
NH, V0 5 CV £k, 24 pH & 1.5 B, fFig 7= 9
R T WX A AR g (0] BB TS A
NH, V,0,, 244, 58 4(b) HriZ ke i 2 30 /Y 78
L S 5 AR R 524 pH Ry 2. 0~5. 0 B, Fr A3 A 4l
A NH, V, Oy ¥ =X 8408 TR g, U i &b 14 11
A7 B R g LR RN EAS TR & tb B ml 0. pH
3.0 BFRT A% NH, Vi Oy 20 K 1Y S Ak i 506 XF Fik
PERC I I A A K, o T H T o R g
I ] 3P AT T HE— 2P A R R AT ) L Ak

Kl 6 (b) WR T AR pH &4 il %
NH, V, Oy M3, AN pH {E BT 45 7= 91 19
PRSI AR AL, 2 el 2 13 B i I %) A 4 1 35 40
. P 2 (B A A /N B T R A R
G R BB R, Y. NI 6 (b) F3 541,24 pH M 1.5,
2.0.3.0.4.0 F1 5.0 W, fri% NH, V, Oy HLIAY R,
SN 48 Q.89 Q.120 Q.188 Q Fl 266 Q. A A
pH T #l & =¥ 8 R, K/NATRL X 5 %A & i
W R R b 227 H K RSFE/N 9% KM
NH, V.0, MR LiT Fl e fEM AR5, B T %
FL# 25 5 BRI R, 38/, ;XA M5 — T T R T
far pH A 1. 5~3. 0 B T #5 NH, V, Oy 4 B8 #H X 48
i

3 #ig

DL NH, VO, kL, SR 7K ¥ il B Ak 2% Ul 3
P OKWIRE R 90 °C L, I 2 h) il £ T IR S ] £
B NH, V5O, H 8 AR i it s 28 % % pH (. 7™~
WA B B e e RE Y R AR T BT R A8 4k, 4 pH
1.5 B, R AR AR ERCR 2 W b A #8  NHL V. Oy
ML EREE 222 pH o 2. 0~5. 0 B, ¥ n] 15 5| 4f
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0.2 F

04
1 1 1 1 1 1
1.5 2.0 2.5 3.0 3.5 4.0
Voltage/V
()CV ik
500
o pH=1.5 (b)
400 ® pH=2.0
© pH=3.0 A
A pH=4.0 A v
300 ¢ pH=5.0 A
= ot
N 200 F o AA v
<><> A 7
O O AA >
100 - "/v/y,-;v‘vmv ﬁ‘v"“
SR
0 B ! L 1
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(b) LAk B (EIS) 1%
B 6 ARFE pH &K THEF=Hme
CV #= EIS W &

A NH, V, Og 7= 10 45 & PEBE pH (E A9 3 K
B, P A B AR B A S Rk > pH CA3. 0
Y 9K IR NH, V, O B S ny P g 78 i
RN IS5 mA g ' .60mA g 120 mA - g ',
240 mA » g '} 300 mA « g ', HR KR AR
53508 260 mAh « g 1,234 mAh « g ' 179 mAh
g ',156 mAh g "Fl 129 mAh - g .
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i E:RIABERERENETRILR/ GULEEGHA LT SR LG ANZTELE
AL AL AAR R Hm LR T BT B R S R AR R IR 0k A A M
P, FREREN .S LRI BARLE DT ERLINLHEERN . mAE TG FHE ELTRAK
E A AR AR T ML a4 A AR AR R KH550 Rl 55 & L R @54 L 5 00 B
NF A ENH% EERILBEKRT SR ILARIRG.

KPR R XA St ARABIEA; A AoMA
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Properties and preparation of polylactide/kaolin
composites by direct melt polymerization

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

(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 ; Polylactide (PLLA) /kaolin composites was prepared by direct melt polymerization
method. The crystallization property and thermal stability were studied as a function of the
concentration of kaolin. And the morphology of kaolin with and without modification as well
as PLA/kaolin composites were investigated. The results showed that the incorporation of
kaolin could improve the crystallization process of PLLA, adding suitable amount of kaolin
could improve the thermal stability of PLLA. The particle agglomeration effect of kaolin was
weaken through the modification of silane coupling agent KH550. And the modified kaolin
disperse homogeneously in the PLA matrix with no obvious interface.

Key words: DL-Lactide; kaolin; silane coupling agent; composite material
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551 B[R R A - R T A 2R TR R A R LR/ R0 1 A BRSO A RE BT S - 63 -
0 3= Jop P REAT B I 2 AR L IR A 3B R S .

R H.BR (Polylatic acid, PLA) VIHAL R 094
K vE AE AR DL AR e T R Y
A ) AT I it v 43 o (B0 5 A — R 2,
& H H A ——Fh DL AT AR BN JRORHBY R A A B
{18 T A ) 8 fige YR Ak A 2 R R L TR A A T A
P2t R R B S WA T
FOAAEN

RIS A S R B R
T e Ve R v R G ok AR SRR et F R
F—SE s IR I . oo RESE . SR R A R AR
N A o —F o 14 5 B R LR 0 E 4 b8
£ 20 43 0 T A9 Of B A ORE Y S8 K M RE | R i
[EAWAE L A ERIR R AT A D S =T i N

Deng 851 G 1 T — R 8 1) 7T 25 ) 8 ik 1) 3R
O BE-RIAR-RH AR — oo B LR Y, ot
FRWXAILRY BAW RN /A C A48
YIS W EROIR IS 3. Zhang 250 UL R 5% AL 5
Wt LR R PEG R IF R RS Hl 4 T PL-
LA-PEG-PLLA HIl PDLA-PEG-PDLA /K #¢ i ., H
A R K 25 W AR 0 ).

SEHR PR R A A HRFAE TR 38 4 i A At 2R
T 5 R FLIR K A 58 K B0 AR B AR 3R A ok I
PERE R 5 . BRSCHIBAE F T R I BB A BEAIG 43
TR =B (PLE) il 5 1 5 7L -5 ik 2 ik B
HRY.PLABEAHAL TEFHCLA LR Z
(907 T SR B 14 2H SRR 25 M 38 A A5 4, DR e xh HE
FEI AT BN A A P B b RL R S 2 TR
2R [R] B A 5T DR

Kreuter 45744 5 2L 8 1) 2 i R A ik ¥2-80
eV AT SR LR (17 9N K GOk T 12 A0 K RE B B Y
N B2 R G, SR ot e — s ik 5 IR 2L R
T PR G e MR — e 2R G P RE. kR
ORI PR K SiO, R MR L-FLAR . X 4t
Yook Si0, A A [E R 2R 09 A HLE RE KT, 5B 5 PLIK
) AH 725 B A5 B 4 v T SR L-ZLIR A 1k e A4S 2R
[Fi] 72 32 3 40 Sk

HABERE K R ALR S HAM B T2 A %
FOR A Ty v 16 5 2R 7 BUAS IR S 4 e A 3R
FLER A B2 B P RE 1 U I i B G R FL IR el Pk
PRSI T 5 20 S 0o 2 3k 18 4l 1%y 11 0 s
A Bt 38 o i r R Ak il 4 T R FLRR /M1
PR S A AORE. SE 50 UE 52, M1 4 kL5 34 20 1 43
BAER AR, A bR PR e PR ] 4 5

e U A O 1 TR R B b ) — o, S5 5 5 1
FHARL , 75 3 [l 260580 = 57 (5 JOAS 20 bE 52 4 iR
BAEC W) Z 0 T EE RO IS AR AR SR
SEING RSN TP I I A R S A 7
PR Al S5 AR 22 4l

L Rl 2R ko ) A BA R ORI
20K 2 G AR B BT Ik AT — YO, b
TR AR R 5 RE DR IR R RAF PR RE. A SE
5616 56 LR T A e 1 16 50) KHS50 X g 04 4 3% 1
A, A 380 2 THT B /K P 9 e A v 0 L SRS LN AE
ik by SR o SR FH L e i A4 SR ) o R FLIR /v 0%
T2 AR

1 FEEH

1.1 EZZRMHFME

(D JE R TAACHE (D, L-Lactide) s 4381 46 , 4 5%
P Tl MR 2 45 08+, Ll 7Y 4 e B b = 8 +
RN T FRRW S, fe2eal, R RN b2
BN 7 5 REBE B I ) KHS550, fb 244k, b igA0 ke
YR B A B 2 F) s = G B o3 B 2L, ) 2 R T AR
(CRHD B b= A R /) 5 A |l oK S B, 4y
Mradi, R 40 Atk 2k ).

()AL #% : TDA302 B %K 8 1% (3% (GPC) .
Malvern 23 ] ; {8 BLnf 28 4 217 4F 3% AL (FT-IR) .
Vector-22 #Y, & Bruker 2 &) ; #E 4 #r L
(TGA), TGA Q500 #, 3 E TA A dl; & ZEHH
AT, DSC-204 B, #8[H Netzsch 24 ] s X-4f 2k
T8¢, Rigaku D/max-1200 A, H AR B2/ 6] 5 49
L 7 Wi, SUPRASS B, {1 [ Zeiss 23 .

1.2 BAhieey ke

(DEEGWIN5F 502 . GPC M EREGWH
g3 i, LAV S K R U sl A S DLROR 208 bR EE
FEft ke B 20 mg/mL, Ji B4 1 mL/min, #FH &
100 pmL, (A i%HR 35 °C.

() RGP 2548 1) I 7 . FT-IR WLk KBr
JE R ¥ HHEEFLN 400~4 000 cm ™', RN
200 cm ™'

(3)DSC 73 #r : BRI 8 mg FE i, TER MR T
PL 10 °C/min @9 F- 3 AR Bl — 20 “C~200
C.

(DOTGA K53 B I 53 B FRIURE & 3~5
mg, FHR G 25 °C ~500 °C, FFHiR# & 10 °C/
min, M iE.
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% 34 &

(5)XRD 43 #f: Cu #, 45 HL k40 kV, 8 HL I
40 mA, HIETEE 5 °~60 °, =W HMEL 0. 02 °, Rkt
IfIE] 15 s.

(6)SEM 43 #7 : 4% 52 & M b} &l 5 oF B8 =, b
SRE SR R AR T R R AT TR WA S R R
&M E R 15 Ky, WLE R R T 55 R R
1.3 A4MHAeH 4%

13,1 Btk i i il 4

W w08 - AE 120 CHEAE Pt & L RIS g
o U - R 2R IR K L BN 100 mL B A AN 4
PR 0 R, FRE 2 96 (i £ 42 K0 1
IR KH550, H 95 % 19 Z/K % WOk 5 pH {E h
8~ 9, JImFA F — i T L A 0 OB AN e
J R — B[R] S o 7= A g L A S ek s 0 £
1.3.2 HILM/mUe 5 AR Hl &

W2 g TNASHE AN 0.5 % Ot & 43 H0) 11 4 1k 71
Sn(Oct), A 100 mL = EBEH L il s i #k, i
A THR F A R A — E R et s
BT E R SR N 0. 095 MPa, 4k 28 B T 2
160 °C MR E A 8~10 h, o048 & 04 4 19 iR &,
A EB AN T wt .5 wt% .10 wt% (&
WO MR IR/ SIS 2 A MR KR BRIE R
PLA/K-1.PLA/K-5.PLA/K-10.

2 #RE5ITiE

2.1 BRAmeL i biE o

Bl 1 J&4li PLA 5RA®/ @m0+ 52 4k
PLA/K-5 B£LAMGTE. 54k a 1,1 753 em "Ab A
BRI Sl C= O Al 58 1 455 PR 3l R Jic e . 1 384
em '.1 455 em ', 1 536 em ' Ab 2 — CH,
C—H P A XF R B X Fr 2 il 4 2 W e i, 1089
em 1186 ecm Ak C—O—C MY 45 ¥k 3 W IR
W, 3423 cm & O— H B9 45 95 25 2 Wi g L 2 949
em 'REILRAS T H —CH, M1—CH, 9 C—H
GECESAIL TN

WLk b RFLER A FEAE R CEFE 1 756 cm !
Wbk Bk B C= O B3 1 45 9= 2 W Ui i, 1382
em '.1 453 em "4 —C—C— 89 Bl AR B 04,
1 088 em 'k g C— O — CHAH 4 41 3h W e i, by 1tk
ARG ME R A TER AR, 752 cm " Ab S &
WA Si—O MEIRshIE .1 089 em ' Ak Y et 2
EIE 4 Si— O —Si(1 039 em 1) XF Bk i 45 R 50
W, i FRFLIR b C—O— C 181 45 4k 3h 58 W Ui 5
ZEMMGE B3 T 50 cm ', HIG TG, gl

HLEAMETRBEAERILR S FXEAESB -8
BEREER B2 B A & B 4y TR EFH B
W7 PLA/ @8 482 A M k.

a

3423 \

2949

"~ 1089

1756
I IR R R SIS I R
4000 3500 3000 2500 2000 1500 1000 500

Wave number / cm'’
a:PLA ;b.PLA/K-5

H1 PLASAASMAGLILER

2.2 RIB/ &Y £ 5 44 DSC & 4547

Kl 2 kol PLA 5 [F & &t mis i R FLER/
A 2 AR DSC kTR £, 54 PLA
AHEE . RFLER /= W8 52 5 M0RE % 3 15 4k 5% A2 1R
(T, ) RV Al B2 (T, ¥4 4 i, iR i fE 2
BMBHAZR D E IS 1 2 AE L PLA 7 15
(112 2J) 3% 3 BEL A, 00 200 6 T 55 14 T BE 1 4 145 A R
% [ Bz 5.

4l SR FLIR Y ¥ 45 A I BT, 10 WD 45 A B R AR
M mA S L5 B A MR 25 g (i 2 158
TN IR AE R I ) e Tk g TG AR O, B Ry i U
PRk R B B R e R AR DL & S AE R T
5 PLA W45 fae J1 3 om, fff PLA TH4E 5 45 i,
XR W 0 A5 A BB BT A5 A R 1Y
YER 400 1 25 fids i IR] R 1T PLA AU 45 i
JE.

ME A SR 5. 0% AL PLA BYZE &6
4 R AR L e X PLA &5 G R Y Bl 3 8k
TR WY 5 2 A B S ARSI NI, X PLA 2
mnPEBE Y B RO 2 T B 3. X RWE RIS + &
SRR BOZAE R S T R R
Xt 43 F5E A2 3 ) B AR & 3 S .

5ali PLA FHLG, RALER /=l + 52 G bR 5
MR IF A S+ E m Ik B 5. 000 5 . e Rl g
A3 B INOBUIE . 33k 3 B D] Dy e U R AR N R
T PLA oy P4 &R T 92 3B ) il PLA &k
A AR AZ B BELAS S 2R BT A TR 2 O TR) RS 9
1.



513

B[R R A - R T A 2R TR R A R LR/ R0 1 A BRSO A RE BT S © 65 -

d
165.9°C
c
166.8°C
166.2°C b
r__—_____“a
165.1°C
0 50 100 150 200 250
Temperature/°C

a:PLA ;b:PLA/K-1;c¢:PLA/K-5 ;d:PLA/K-10
H2 PLALSRRBE &% LEEFH
A 4R DSC &
2.3 A4&MHH TGA o

Kl 3 J& PLA KA @08 + & i R AL/ &
W g oK A bR IR i £2 L DUM OB R
10 Yo Bsf 5% 1z 9 3l BE Oy B I A o0 i IR 2. 5 41 PLA
FH AL A M REI R b A 43 A T B 1 P T i
M A A 5 YOI, A A AR R I A
IR EE N 310 °C, 54 PLA(245 COMILIRE T
65 “C. AkLe s stk i + & &, B A AR I
i W T B e T UL L 7E PLA SE AR v s kv
WA 4 0] DL PLA A HURS 2 1.

RO ecrE s AR AR S R ILRE &
AR TAKGE P o E E— 20 1 I v e 4 A
BT 43 1 AEBHA IERE 1 L W] REJ B T A
POV U A B 2 A A A L SR LR N et g
RAENHE NS BE G MR EE TR 2
B MRS BR $A 53 ff T R I A o 0 R A
M EEEH T Eme 2 EA0R
B 12 B o L BOfE PLA LR b, 7 JA% g 2o A v 4
oo R BH B TR R PR A T W T R
PLA 53 It 7= £ (8 /N 43 9 T Mk DL A8 R R 45
P8 T2 AR AR E M. R, S S et R
BHEEAMEI RS T 2 BS M IER . 5 PLA 3
A Z 18] A 55 i 1) AL T AH B AR S R4 T 4y 4 1Y)
ia g, B G MOR AR e R
2.4 A AAF L BAE S

K XRD St AS ] 5 i ol v i 04+ ) R 3L R/
U A MR BEAT S S Sy HT. A AT LUER
s =R G OB i 0 A AR — 3, OF
AT S 0 5 38 A 5 o 13 BH 3X = b 52 A5 B AL S T 4
R IS B RN N T & I Sl VR S A
PLA B 45 5 BE# A Tt Horp o 45 8 B2 e,
BE U6 A S i A B g 0 BT D M3 AT A b R Y 4

100 |-
80
a
32
S 60 b
] d
0 c
v 40F
z
201
oL
Il 1 1 1 1 Il
0 100 200 300 400 300

Temperature/ °C
a:PLA ;b:PLA/K-1;c¢:PLA/K-5 ;d:PLA/K-10
B3 PLASARR &% EEFN
A AHHE TGA W &
PERE  JF HL T DAIE 5 9 PLA Rl & i + % 1
FRTC LU SR I8 15 B RE 1) 45 P RE.

S T S A R S A R R B
N A E TR (S DARIST =1 o o e -3
B AR R B AR GER BB R RIS
PR UM 335 S 1 A AT DL 52 ARk 45 P R

d
c
v&«-.t.’-._.(a

0 T R
26/()
a:PLA;b:PLA/K-1;¢:PLA/K-5;d: PLA/K-10
B4 PLALRRAZHS A%

B A& a9 XRD &

x1 RIABR/BRISEAMBNERE

w /% i/ % 26/ ()
0 33.5 16.5,19.3,22.6
1 42.9 17.5,20.3
5 50.6 15.2,17.8,19.8,23.1
10 41,2 14.9,16.0,18.5,22.3

2.5 HAA&## SEM 47

&5 S e i - R B M 1 S LR 2L / e i
1A AR R R T LU AL B Y 0
T ARG E AR KN, R 2 250 4w
WY& O HL R )2 i ZRoMURE . 28 7 Jo 1 B 57 (KH550)
FET B AL HR T L 0 - R 1A B S . A
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J2 A5 0 I A40 /0N i1 Gk AR X ST B U2 IR HE AR B
55 I HL o BRI AR 32 50 A7 AR B/ N UKL L 23 A1 1R
WURL R 1 5 HLBORE R 1) 3 e L0 S8 5 LR/
e 52 S AR R T R LR SR M v
21 5 LR A ST AN B L o BORCR B

Ca) R U4 £ (b) Zb 35 B w5 04 +

(c)PLA (dDPLA/K-5
B5 &%tk &@EimHaef PLA
% PLA/ &Y £ 4 6 MAt4a 44
W, 4% B A

(D & m AT PLA B SR AE AR BH 2,
T A S8 5 T R FLIR /0 G MR 4
JE

(2) BI85 7] LAk 3% PLA B9 #EE E P, Y i
T ERNT 500 mE, RELIR/ s A MR R
U A3 fire TR P e 0% 5 ek 398 i T v L Ak
I i RELR /= e 2 A AR R R AR
o3 IR T R

(3) 2R FH 42 0 il 45 5 1k ) 2% R FL IR/ 1y 04
E%Hﬂw%%iagﬁ5ﬁﬁﬂnmA%w¢%
HESEIINS Wi TR S
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MK EEEFRIE/GNAETRE
FEE KPR B FER TR

RAE, HEFH, R7TZ, 2 R, B, R, 35K

(BRPERME K2 MR 5 TR, B 14 710021

W OB RABRREERBALACERRTT HARE LB F R/ AIEF A G R
Al A b, RALF AR AR RN A B TIRAR/ BB A B A RS MR RARET LR
PR AR, RS, R MR T BT RARETBALEZONEFTAAEEY 0. 55
FiRAEEA 2 mol /LA RREERKR.H30.7F g ', HMEHK 1000 RZEWEZME
#H87.9%.

KPR HARE; BT R REOELMR; BRELESR

FESES:0613.71 XHkERE: A

Electrochemical properties of carbon nanotubes in

ionic liquids/ organic solvent mixed electrolytes

ZHANG Li-feng, DU Su-qing, SONG Qiao-lan, LIU Yi,
ZHENG Peng, YUAN Xiao-yan, GUO Shou-wu

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

Abstract; Capacitance characteristics of carbon nanotubes (CNTs) in ionic liquids/organic
solvent mixed electrolytes were investigated by cyclic voltammetry (CV) and galvanostatic
charge/discharge measurements. The results of electrochemical tests show that capacitive
properties of CNTs are most stable in ionic liquids/propylene carbonate mixed electrolytes.
Additionally, the concentration of ionic liquid has important impact on the specific capacity
of supercapacitor. The largest specific capacity of CNTs is 30.7 F *+ g ' when the concentra-
tion of ionic liquid in mixed electrolytes is 2 mol/L. After 1 000 cycle,the specific capacity of
CNTs still retains 87.9%.

Key words: carbon nanotubes; ionic liquids; mixed electrolytes; supercapacitor
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EHE B v kR (1982 —) , B, Wb Ik K 0 PRI, Bt W8 55 05 ) . D) RE A R 14 1 & S M B
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0 3l

O HL 28 2 — Bl A T A% G5 H 25 R L S 2
V) 110 7 260 At R 4 A7) LS A% 0 i 28 25 1 5 L ) R
TR b B v EE B . DR AT R R 2 B A B AR AR
i 1 7 i 4 B4 e o5 ol EL 7 4 T PR R PR e 42 e B
TH B sh IR A s RS m b Tz

WRAPKRE R I ROR G, R KRG, 2 —
Fift EL A — 2 FRAE 0058 280 9 ok R B A RE. A Tiji-
ma ? 7E 1991 4F & BURR 98 K 3 LUK . B T H ol R iy
YIBE Ak 2 VERE 78 2 A AL A SN )
AT AR R R 4 oK R v S R R R Y AL
DR 25 F O T % 1 i B R 4 ri 2% R A BT R A OF 9 ik
G T AMTE EFE

TE R 49 K B 3688 G0 e 25 2% A 9 P L 4% B2 K
LA R H I TR R R AT 1 vV, H
AN TR A8 2 B P S R 34 o 8 e A B R
O A b BIR TR G A g i R T s Al P g
WL O 58 (H m i T A RE i 7ot 5 R o)
HCEH TR EFE T EAATERERNLE LR
BB TR IR L ARG kR T
B o FLVA 7 A 1 3058 L A 0 8 O H 25 ol SR L AT
TR AE B L A

Bk S R P AR IE T RN KA A (S
B0 R T ) IV B/ 2 TG B TR A P AR YR R AR
REERE P B L AR LR N 22 F - g ',
HAGH 1 000 KGR ALA 10%6 5 Gu S0 )t
U AT T 32 1) i 0 K 8 S 4 il i 20 oK B 7 38 7 T
VA B S 1- 2 -3 FR SR bk el 0 5500 7R 6 v A R AL
SEPVERE B MBR K E A 24 F « g "I LA
BT BRI SR 14 F « g ' X E 8 E AT
H LA SER BRI, AN A 3 4R F A R v
T PRI 0 3R A R T B A oK A A S YRR R AR TR
i Ak A P BE

SR » b 3R HH G 38 v %) B TR L ft T 48 7
T JRAR 558 1R B4 TA) L, AR SR FH R A8 2 0 4 1 T AR
R T 52 B 14 oK 1o sk R AR B AR L ORI 5T T RN
KAFTE LB F AR /A DL TR A H i v i s fk

FHEfRE.

i

1 WS

1.1 BRALHNE
e K A W 1 v [ R 2 BE R AT MILAR 2 AT B
25 A s N-FRE R V8T L ik R SN L £ Tk R T R
S H I 25 L R 2E R A BRA | L Y R A b At
AR S T R 4y R - SEM(S-4800 #, H
37.) 3 FT-IR(Bruker V70 &, 74 5 ) ; TG(STA 449C

7, it i) 3 HHNMR(ADVANCE [T, fi5%).
1.2 BFriked &

(1) B F AR A AR 1-T J8-3- H 56 mf s 5L 6
([Bmim |Br) By il 25 i 72 24 . N, fR47F, N-H Bk
M (24,6 g,0.3 mol) 5/ T % (45. 2 g,0. 33 mol)
MK AA 250 mL R H B Hr. 80 “C A [l s 10
h B ZE G . 7= Qe . 70 C Bz T4
10 h, =¥ F AR 59.8 g, 7% 91 %.

(2) HFR B TR 1-T 33— FF 356 K s ik i &0
£ ([Bmim JHCO,) iy il #5332 #2 4 : [ Bmim |Br(10.
9 g,0.05 moD) fil NaHCO; (4. 2 g,0. 05 mol) }z 40
mL AEIEFIINA 100 mL B OB, £ T
FERON 24 h. D45 HJE U8 . 08 VRE 2K B £
fiil .70 “C B2 T 10 ho & 7=k LAk 9.0
gvf':%:y‘? 90%.

1.3 M@ ke

K R T WU (SEMD R AEBR 40 K 45 1Y
THOWIE 3 5 R FH 2148 5638 (FT-IR) ' H-NMR J #4
AT (TG) FRAF B F AR A 4549, FT-IR L 3%
B R 500~5 000 em ™. BEAL TG 7E 25 5345
T A I3 U6 B Y8 Bl R 35 °C ~ 600 °C, TR R K
10 °C /min.

1.4 #5069 w452 r ) X

K = Bk £ CHIS60E (_E i JR ) fi fk
2 TAE S X RE St AT B b 25 R e i ik, T4 H AR
) il 2% 3o A R R ORI R O M e
WA EL 8 ¢ 1+ 1 HEATIR & WS, 3% i N-H Skt
W e B L R R TR R 100 CE A T 12
ho WGHEY R i KA 3 mg 47, MH. S
Fe AR 2l A 4R 22  Ag/Ag” B B IR AR 42 K
FEL 3 7R B AL G A R Y O — 1. 4~0. 5 V. Bt
D3 A 2298 [ o 10° ~ 1077 Hz, it R A 5
mV.

2 #FREITiE

2.1 Bk E ey SEM £ A

B 1 MERAKE ) SEM &L 4/ K o HoAe & s
SHERTRIES . NE 1 ATLVE S T 6l &
ERS@ I S RO B = = I £ N 3 o T2 K% Ny NEAT R ¢
25~33 nm Z[8], HAFBECIG , A0 B 248, o Fh g ok
JRUBE (1) 0 28 25 ) 7 5 50 ik H, o) A% v oA T R M TR
FORCS
2.2 #&# FT-IR 247

BFWAK FT-IR 437 WK 2 Fros. i & 2 7T
B1L,HE 3 741 em PRI 3 851 em ! Ab ) I A 04 2 )R
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A1 #shREe SEM A

FRRMEER ) C—H M4a ksl .1 167 ecm ' 4b 2R
FokmeA F C—H mANIESN, 1 564 cm ' M

1457 em™ " WAL W W W D) U1 i T BRI 3R | C =
BRI AEPR SN 53 141 cm 1 3 084 cm ! A ]I
J&F sp® Ze b AP IR 3N AE 3 141 ~2 871
e Y LA A0 W AT 068 ) Ko 7 S TR AR o FR A LAY
P RE 5 AR FE 950 em ! BRI B0 2 0T U 8 S )
F HCO, H OH-++O Z A By EF 1 25 il 6 45 3= o0
-3

100

=N ®
=} =}
3851

e
=
f

N
(e
3141
F 3081
“
| 2871
1564

Transmittance/ %

I~
\D
~—

0 .
4500 4000 3500 3000 2500 2000 1500 1000 500
Wave number/cm™

A2 #¥&HiFTIRH
B[ Bmim ] HCO,; f'H NMR 5 J& L
& 3 Fzs: (400 MHz, CDCly)60. 95(t, J = 7.6
Hz, 3 H),1.36~1.38(m,2 H),1.87~1.91(m,2
H),4.12(s,3 H),4.33(t,]=7.2 Hz,2 H),7.48
(s,1H),7. 60(<,1H> 10. 41(5,1H) l’&‘ltF'ILj’L
/ﬁﬁm

—10.403

1 I I .i'J |
lIO I I 5 I I (I)PPM
B3 #H&e9'HNMRBE

2.3 H&mty TG 5
BRI TG 08 WK 4 Bras. NE 4

AL, RE R AE 240 CHITAY TG #h£A i sh, k&
2y 8.7 %0 R B TR AR BRI A HL Ay T Bk
Gy TR — 25 ¥k, R 55 88 - R R] DL i A
AHELAE FH L T DA i) 2% 2o A v 1) L e A o L AD)
JEBE 2554 240 CZJ5 MM TG ph 2 208 T FE
PR 1) 2% T2 T B IR A o B B AT 4
A D, O ) 1S VR A RS E T A

100 |

80

60

Weight percent/ %

0 l(I)O 2I00 S(I)O 4(;0 5[I)0 6(I)0
Temperature/°C
B4 H&E TG 54

2.4 Koy WAL AR 5 AT

e A0 K A5 7 85 T VU4 /A8 ML TR & f A v
G FRAR 22 (CVO 2R WL 5 B . Ho A7 HLI 5
55k O E CAND L = H A (DMSO) N, N-—
FH P B (DMIF) K sk 2 T3 445 g (PCO. MAIET 5 AT
DI, 75 76 B )5 3. DMSO 1 DMF 1R 4 11 HL i
T PR R B R R B, 8B CV O£k
U E A 5 E R R S . AN TR B B0 H AR A
4. M2 T PCIRA BB R B T8
HLEEE) CV IR ZE. X — 25 B Ui 1A L B 9 K 8 7 3 1
W AR/ PC IR A A 9 s b 2= PR RR B O R

&6 25 0T B 40 K A5 E X D Rl AS ) R il
(4 BELE 2. PC 10 45 44 55 106 L BH A AN J2 i /)N, 1H 25
A CV L5 T % # PCE MRS MR P A
HLIE .

6

Current density/(A-g™)

-1.5 -1.0 -0.5 0.0 0.5 1.0
Voltage/V

B5 HEAERSEMETH CVHEE
Pl 7 Sk ik 20 oK A TR AS [] 9 B2 1 W/ PC IR
AR T CV Ol 2. B 5 R B0 W R [
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0.5~4 mol/L. #E L CV EIE U B 5 4 K 5
HA B Z SR BIEARX Cs=i/(v
X)) THE L, H Cs WHEREF - ¢ i B TFEHHE
WA o HEAMHEBV « s D) ym NIGEHEY R
Fiie (). AR E T LA S E %8 18.3 F »
g 1231 F+g'.30.7F g '.28.9F g,
241 F » g ' X — S5 UL B TR TE PC Pk
JEE R /NS B0 T Rl I VAR R R R U 68 ) B 8 - A
HAEH B, AR F B . I, kgl 2

mol/L i H b A &= k.
600

—a—PC
500 AN /'
——DMSO
400 | —v—DMF
.g 300
©
>
N 200
100
0 F
2100 . . . . . . . .
0 10 20 30 40 50 60 70 80 90
Z'/ohm
B 6 M Rew iR Pt g
4
—=— 0.5M
3F ——1M
5| —a— 2M
Ea —v— 3M
b
< '
=
Zor
3
c
=T
52t
E
=
O -3F
4 1 1 1 1 1

-1.6 -1.2 -0.8 -0.4 0.0 0.4 0.8
Potential/V

B7 HRERRRES®MBRPH CV L

T 4 K A8 70 AN [R) vk B2 25 WA/ PC IR 5 FL i
T B BT M e i — 20 BT e B A AR R BH Y
oM. WA 8 B s MY BEA 2 mol/L i), 4T Hh £k
Fe DX 2 T AR /DS - ARG DX AR £ 5 4 45 3k
90 °, Ul I Z Mk BE T HA A Y 1% 55 A% P BB H B A H fif
% 33 L B 347 45 /N

T 4 K A AE AN [) Wk B B8 VAR /PC R & FL i
T A PR R R S R Rl R LR 9 B L AN TR Ik
B AKA 0 FE R Bl R 28 BL A R AR, U B L
AR AR, H SR B 2 mol/L B, il 44 K
B A A ] R, X SRS OV ol — 2

Bl 10 Hik K EFEWRE N 2 mol/L BT W
& /PC IR A HL A W 1 96 FRPE R DU K. A&l 10 AT

o 34 &
600
500 |
400
E 300
S
>
E\I] 200 —=—0.5M
—— 1M
100 ——2M
—~—3M
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The adsorption of benzene and phenol under the
simulated reaction condition of directly hydroxylation
of benzene to phenol
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na)

Abstract: The adsorption characteristic of the hydrophilic carbon prepared by one pot hydro-
thermal method and the activated carbon were studied from the perspective of hydroxylation
of benzene to phenol. The influence of different solvents and initial concentration of phenol
and benzene for the adsorption was investigated. The effect of solvent and the initial concen-
tration for adsorption of benzene and phenol was discussed. The results show that adsorption
equilibration time of benzene and phenol adsorbed by activated carbon and by hydrophilic car-
bon is about 20 min or 25 min,solvents have little effect on the adsorption equilibrium time.
From the influence of different solvents on the adsorption of benzene and phenol under the
condition of same adsorbent,it is found that the ethanol is the best solvent. The result of hy-
drophilic carbon for the adsorption of benzene is better than the activated carbon, and activa-

ted carbon adsorption of phenol is better than hydrophilic carbon.

* WrFs B HI:2015-10-30
EETR FERARPFAESTH (21403136 5 BRFGRHE K21 LRI 31345 H (B]13-26)
EZ RN DR A963—) B pi B, 2082 4 W98 7 1 KRR k2



513

Th 3R R A A0 e A Al Tl 5 2 W S+ R 2 W ) W <73 -

Key words: hydrophilic carbon; activated carbon; phenol; benzene; adsorption

0 3l

A (PhenoD) 48 B A7 1k R » J& — b i 2 1) RO
AL TR, FZ T A=W g B 25 [ A Ak
25 B RE YRE L Bl R ARG AN Ak 2E S OB L S AR
Ko T IR 28 U 0 AV R TR R R T Y R G K
R 2012 A FR B R B 09 0 2% i 290 150
T, B PR REZY K 129 7 I, AWy 1 7 i S BE %
TG JE T R T R

H HEE AR B 0 32 A 7 O O SRR
ik FEREAL /BB T DA B AR R B BOE D T X
SRR IR N A R L | T4 B 2R A ) L, TR L A
R H AR A KB B T Z B T NS
R SEEE

TR T B2 A T 2R 1 S 1 v e A Dy Ak e 1
TR AL SR, Fey, O,/ MWCNTS ., VO, /
MWCNTSs™ , Fe, O, /CMK-3" DL K 3 P 5¢ 11 % iy
o R R A A 70010 S LA R R XL 4R 7K A AN ) i Adh
BRI 005 P et EL A A I A ARCR T R A
5 THI 1) T 5 5 R B Bk ELAT — SO V9 A6 1 R
Ivi) Fsf 7 28R A I %) R g A7 A EL AT A i L X BB T
AT H, O, T4k 23 [ Hy 3k, i 5 28 )i A=
LA Tk 4 B ke A R 4 AR Ak RN v L
Bz N R N A S

B BB AR R 244, A {HL BE 3 TR AR K L AL
B S5 AL ik R Ak 2E M TS TR 1 HLE B 4
£ 0 0 2 T8 27 T TR 2 ) R AR ARG L AR i 2R T A
SR AT LR R R L R AL PR L S LA
A BIF T 45 S e B L 39 M e 114 % 1T Ak 4 X I
7SR B AR AR ) 3 AR T R Y B R
A 7R 190 5 P R R R T

FE S 3 A v W R 7 ) T R A S R 1
SRR RS — ST W 0 e R L 7R T
B0 b K A RO 5 R S o A B ) 8 2ot Ot i A5
B4, A0SR W K A R AE AR R R A R
S5 I ) e 2 AR R, S A AR R A IR Y
W FF 2 5% M 527 19 955 4 T 72 400 ) R I 2 55 i J2
JOE ) B P . T IR R R Ty ) R R 6 R B 4 S AR
B AT 19 S 1 5 M) A SO AR SR A ) 8 2R T 11 i
N7 £ 5 ok 25 S AE AN TR 0] AN TR0 s VR BE T 3
¢ e S TR IR 2 A 1 1 W e BF 5

i

1 XEEH

1.1 BB AR A

(DAY S : BS2202S LK (38 2 F H Bl 24X
A A BR 2 JD 5 il B O ML R B2 AR
J7) s DF-101S S # e i5 in #4477 5 P 2% O
OB B A B WD 5 RO A 535 AL (WAYEE
LC 3000-2 £%1, MB-C18 i+, 250 mm X 4. 60
mm).

(25 2R Wy (A3 M 4, K e T ) 28 A 2 3k
A BRA D 5 28 Cfa g 2, R e T B 85 ML 2 3t 7
AR 530 Y0 it A & o A 2, REETH K J1 4k
AR BRA 7D 5 36 Mok s S (B 26, KT B
IR 2R A RAFD ;s CFR CEETL T =) )
S CRFETT AR X Z0 0500 ) 5 4 28 i (R e vl
B WAL 2 A BRA R 5 78 18K
1.2 FRZEGHEREFEFGL R

(D ZEKRBERN % B 3. 75 g i T Bedr
AN 30 mL ZEMR K 45 4 41 49 W 5 2 W ik, e 7%
AR U Mo 25 0 48 N KK R N 42 8 Tl
JEh 200 CHEFE N, FRZEHET 24 h L HhOE, JF ]
FRAR KX BT AR S 2E A7 op P B, A 80 C MEAR
HET IO L &L

(2) i 1 e Ak 3L BRURT 5 38 1 e FH TG K 2 B4
F 15 min Z2 47, L 08, PR A BEAR Tt B A
# Hl.

1.3 RMEE

Ry TR LR 4 A R A R B S SR AR R
TRV T3 1140 2 B0 2 B i 3 vl iy SR T 9 71 B 8% BRI
(9 £ 34 2 BEOR B 32 S8 10 1 &5 2R B S g 4% 18 3
7. FREL 0. 050 00, 000 5 g FEK B (BLIG M5O T
100 mL B % B, 7 A — 22 5 19 48 1 5K
9.0 mL %51 ,9. 0 mL Z&M K, TR 1K H b 4R
HER 25 C, 4% F 5 min, 10 min. 15 min, 20
min.25 min. 30 min. 35 min.40 min B, 7 4
000 r/min Z.OHLAE L 10 min B E WK, FH &5
TR 3% AT 58 150 H T AR 125 AR 8 1% BRI S AR
SRR Py 1) JEE O R R AR A, T AR ¢ 22 1 g A
q.(g/g).

> W B 5 55 W R R0 3 4 Al R A R i
TR SR A A5 A VR R B T I e R R o R % T
J3E IR A (1 B 2], BR 22 kg W RS e
TR B 5 e B Ik P R CL R B WY
BT S 2 6 P 5t 8y P A O B L T g, RO B



.« T4 e RaPAREEFR

— AR VL) WA BT FE R Co (mol/L) 1)
SR o T VT S B R R W () s TR A
fi 35 381 P-4 N Vs 9 v R R BT v BE A C o D R
HIHRR KT
q, =V(C, —C)/W €}
q. =V, —C)H/W (2)
Kb g, o B2 2 i (e/ ) sq. R A
B2 (g/ ) sV RIS IR B (L) s W 2y W B 50) (3
PR 556 K O B (g) 5 Cy i 2K 8% 2 B 10 %0 1R
JEE IRV BE (mol/ L) 5 C, Sk Wi B Bsf [i) ¢ Fsf 288 s 2R iy 1)
JEE JR VR BE (mol /L) 5 C, kg Wi - A 24 3 4% iy 1Y) g
1.4 REEBGIFESHENT
BU7 A 25 mL 2R, 40 0 4 5. C R ) ik
BEIE B 2. s SO ik 2 it 1 2 7 5
B UEAT R B AT L G0 SR R [ G5 A i ) T i e
T R 2 ol e T Wi A e T LA s v ol kL {0 B
YESHC R - W 2 A €0 H . B 2tk 7 2 3(V/
VO L kg K 254 nm, JE#CA 1.0 mL/min. 18
) 24 g ) A o T 2

2 HR5H

2.1 FREVEANGRUZ A

TE R B 45 AU T A 2R T3 04 BN H s AS [R]85 741
XoF IS N F 7 58RI A8 1 A — A B 5 e AE S0 Hh A
A AT LA 2 2 0 A Ak ) B A A T B — A A
F A TR TR R SN A R Y 7S o 4 Ml A A
PAE ST 7R R A A A R 1 AR R v
P TR K O NG 25 FH v 7). TR 38 R G =
5 SR A Wz B 5 1) 3 7)o 2 4.

YHE IR AR IS 7K A (BT 4 3¢ ) 0. 050 040. 000 5
g T 100 mL [B KB Hr. 8 1. 0 mL (B K My 94
mg),9.0 mL Z&M/K LI 9.0 mL R (25,2
iR L) . ARG T BEFE AR B TP R R IE IR 25 °C,
Pl 1~ &1 4 SR A TR 700 6 28 K 28 o 1) TR 5 il 32

[ 1~4 v i 28 Ak 35 8 A% U BT 3 50 X8 W 8FE A
SENA . N 1~4 Hm] DU ¥ 500 X6 28 R Ty )
5 i s A 2 R[] A o R 03 R 1 7 A () A W R 7
R R R AR B SR AN ] R W B B TR 3
I 3 1) X W o A 5 e oy 32 A

BT R 2 BT LU L AR = A R
TE I P ¢ R 28 7K ¢ 1 W8 B ~F- 4855 15 6] 249 24 25 min;
3398 I 7R R 2 Wy ) VA o - A48 IS ] 52 0 A /0N, = e

o 34 &
1.6
1.2
0.8k
&0
g ——/, [
= —e—/, %
0.4k —a— )i
OO 1 1 1
0 10 20 30 40
t/min
A1 RREEA P FERRST KB R R
2.5
2.0F
1.5F
50
50
1.0k
= L
——7, M
05k —— )i
0.0 1 1 1
0 10 20 30 40
t/min

A2 REVEA P E R KB R MY h
Ve R R L 2R T ) R R N TR T 2 T R R R
L, LIRIRZ , LG R Ee /b 3 36 W 390 X6 T S 1 1)
W BT LA A R e A T R o B D A R
T A v A A A T T P R AR 2 el 2 o DA 2 R
153 Fy TP PR B T 2 R b 0 3% 1w & AR TR AR AT S
B R Ty 0k B ARG R, 3R 08 3 40 Ml R Sk
H 2 R s G AR A TR AL

VA5 79 AR ) BsF o 2 7K I XoF 2 Wy %) R A 2 4
0N IR T 114 W o R L R A A R B 1)
T AR v A R DL SR K R SRy AR R B AR M T
B AEL T il 2 X 2 T 1 P A S T A ) R T Y o R
P B 2 . 3X 5 SO R T B e SR K i A B
T B PR A B G — B X R A L T IS
B s SEIK AR AT LR S Ak 50 804

ME 3 0] LA H o R AE 25 7K Je L 1) I B 1 i s
6] 2454 20 min, 76 B 4 b A] RIS 20 5 78 75 P
b B S IR 24 25 min. X 2B, AR TR AT
B S 7K b RE A A bR a0k 3] R 6 S Al A R
FUANT] o RS2 R AE = i 700 190 W0 o e 44, 2% A )
() KA S W e 2, SRR Z . S e
X R L SRR 2 1 W B A o5 A A e 3
AFTR) B o 27 5% K A 1 B4 R A R 7 30 R L Y
W B . 3T BB A R TR B SR 194 B 2 T RRAN [ i 5 |



%1 e 4 RS 3 A T A 2 TR IS o A Y 0 < 75 -
1.6 2.0
12k 1.6F
— 1.2F
—‘gg 0.8} =
: pes 2" B
0.4F = [—4— 0.097 2mol/L |
N N n " 0.4}
00 10 20 30 40 00 10 20 30 40
t/min t/min
B3 REEHN T EKEN LR Y B 5 s R E a3 K R R R B 6 Y
1.4 2.0
1.2F
1.0k :2{;2; L5r
+LU|'J:
—~ 0.8 —
0 0 1.0}
Z 06 Z ,
= S —&— (0.023 3mol/L
0.4} 05l e Dt
0.2F
0-09 10 20 310 40 O'00 1I0 2'0 3'0 40
t/ min t/min
B4 REEMN PR ER R R B 6 b R xR K SRR R 4 e
Y. !
TE R 35 AL & 2R W 09 s b i #R L 5 R
5045 LA T B — A o T 45 2 L SU4E A o
TEME R R ok e L. FRE R E A o,
il £ R W S W RS W e W B 3 A Ak ) R T L, B é"
TERALH B 10 1 % A AL L. — & 4 F 1 by e
(1 O, B £ 2 7 20 B 0 2 10 6 A 36 T L S 7K A L
LU ENE S EFCUT R R IET e i . . .
S R m e R I 3 b ik A N, BB 0 10 Y 20 30 40
R AT UK T 72 2 1 2 3 4 P A £ ) 5 BT e A5 0 LS 5
D MRS 9 1 08 B SR 76 o 3 7K 5 H 3 A . PR R I A R A
R (SR | RO % NS AN W S T g '
Th B BRGNS AT | B0 AR AR S A Y AR AL 5 BT 20}
RREEZ.
1.5F
2.2 A1k JE 64 B R »
WEBRFRIL 0. 050 0--0. 000 5 g I ¥R Z8 7K 5 (% < o =i/
WSO T 100 mL BB T 43 50 A A ) v .l B
B R B VS W, 9. 0 mL ZEAEK LI 9.0 mL
() W A T3 35 T A P R I R 25 °CL % 0.0) m >0 35 ym
L] Uy e B 6F AR T 2 g R o M BB AR 2 )L BT 5~ 8 t/min

R AN TR0 i e JBE ) 4% (ol o B ) A 25 K i T P
P R R i ] ) R A

B 8 kb iR JE A E M R R R 4 % h



. 76 RaPERLE SR 5 34 4%

P P 5~ 8 al 1, W B Bl 5 I B RS TR] A A
MBI, FE4E 20 min 5% 25 min A A4 ik 2], %
S 20 30 X K R gy ) R R A bR T A S A B
W o 3 23 B S 1 . 3 R Sy A W B A i B B T
PR B¢ 0 AT R Y 2 10 25 57, B A5 W BRI ] 9 18
T 3 1T 952 B A7 3% ¥ 9 AR B 1y O o L R A Y S
ALY ) B AT R i) PRy A R 2 v /b, 3R B R
Bt T8 5 1 P DAL 5~ 8 HR AT R, ) B v R R A1 vk
JEE BT, W S e ARARR i o e J3E T e, W ot B 2
S 3 2 R DA O B G VA U R R A TR e R
JB i e B 9K B 0t A8 K PR R e B

7R T S i 8 24 1 ) e it i o R Al
SRy s HE e B2 2 Bl A 2 0 3 47 100 28 3 AT 5 R 1
VS 7 e B2 2 BB BV 8 36 47 TG 328 3 1 K
3l 2 0 Bt B NE PR R AT S AR ) VA A, 4 AR i
B et 2 2 T U/ T R P Y AR R O T R R R 1Y
W BT 52 8 ¥ 48 s SRR BE B I A B 2R ROR
173 U 235 1y P9 R A 5 2 094 A A5 O 1 A A AL R 3R
T 3k — 2 B 4R Al T e A OR 193 1) 2B B . IR, A
13 ET 4k — i BE 8 A2 48 19 1) S ) R LR e
FETE ) vy LATSZD 2R By 1) -7 VR B 07 82 o i 5 . S
FR TP 8 PR TR AR By T D e ST i — A
B W TR/ R W Y PR L RE 8 4R R 1 A Bk 4
PO B S S R ZE AT LA 2R T I B X 56
T5 s R BIF5E 2R 1 S Ak ) 2 R W 1) 52 0 v BT R
ARSI 3 o LS T2 H 50 B TS )

3 #Hig

T 14 ¢ TR0 53 7K e W 24 RO g 1) T 4 B [ 24
4 20 min B¢ 25 min. % 5 X5 0 BRSP4 A5 R] 5 i A
. R T R 5500 5 AN RIS 700 2R R 1 1 - 468 1 e
BELENTRLZ ., CRTIRZ . LT iR, USEK
¢ Ay W o 0 % 4% 1) W o 28 9 M g 5 DA PR Sy
WA JF 700 X 24 M %) R B A 5 7K e DA o )
RI B 1 S K T DI S 2R B 4 SR AL A% 2R 19
J R AR L R RE T SN E S I 5 00 s 45 3 1) D
PR, B 1 T A SR 0 A Sy 5 B 1Y S 50 T 9k R O
TE IR L SR Ak T £ S B B e T SR IR R )

S % Uk

(1] Z= %07, B AP AR = HoR i J [0, RS Ak T 50k 2
] 44, 2005,12:25-27,18.

(2] Rmim, 4= kv , 22 46, 45, 3% [ 28 19 7 ) A= 7= R 2T
Il A THE ARSIk ,2014,43(1) : 35-37.

[3] Cai Rui,Song Shuqin,Ji Baofeng, et al. Benzene electro-ox-
idation in a PEMFC for phenol and electricity cogeneration
[J]. Applied Catalysis B: Environmental, 2005, 61 (3-4) :
184-191.

[4] Zhang Jin, Tang Ying. Li Guiying, et al. Room tempera-
ture direct oxidation of benzene to phenol using hydrogen
peroxide in the presence of vanadium-substituted hetero-
polymolybdates[ ] ]. Applied Catalysis A: General, 2005,
278(2):251-261.

(5] @ oL, BN A A B AL A A& U B 1 50
LI, 4> Tk, 2008,22(4) :379-384.

[6] Qi Xingyi, Li Junying,Ji Tianhao, et al. Catalytic benzene
hydroxylation over copper-substituted aluminophosphate
molecular sieves (CuAPO-11)[J]. Microporous and Meso-
porous Materials, 2009,122(1-3):36-41.

[7] Song Shaoqing, Yang Hongxiao, Rao Richuan, et al. High
catalytic activity and selectivity for hydroxylation of ben-
zene to phenol over multi-walled carbon nanotubes sup-
ported Fe; Oy catalyst[J]. Applied Catalysis A: General,
2010,375(2) :265-271.

[8] Song Shaoqing, Jiang Shujuan, Rao Richuan,et al. Bicom-
ponent VO,-defects/ MWCNT catalyst for hydroxylation
of benzene to phenol: Promoter effect of defects on cata-
lytic performance [ J ]. Applied Catalysis A: General,
2011,401(1-2) :215-219.

[9] Arab Pezhman, Baeiei Alireza, Koolivand Amir, et al. Di-
rect hydroxylation of benzene to phenol over Fe; Oy sup-
ported on nanoporous carbon[ ]J]. Chinese Journal of Ca-
talysis,2011,32(1) :258-263.

[10] Zhong Yongke, Li Guiying, Zhu Liangfang, et al. Low
temperature hydroxylation of benzene to phenol by hy-
drogen peroxide over Fe/activated carbon catalyst[]].
Journal of Molecular Catalysis A: Chemical, 2007, 272
(1-2):169-173.

[11] Xu Jiaquan, Liu Huihui, Yang Ruiguang,et al. Hydroxyl-
ation of benzene by sctivated carbon catalyst[J]. Chinese
Journal of Catalysis.2012,33(9-10):1 622-1 630.

[12] Wen Guodong, Wu Shuchang, Li Bo, et al. Active sites
and mechanisms for direct oxidation of benzene to phenol
over carbon catalysts[ ]J]. Angewandte Chemie Interna-
tional Edition,2015, 54(13):4 105-4 109.

[13] Z2W 4R WoR . 7k 0. T2 S AR X R0 M o i Ak o —
A AL R s R R L) ], AR 5 R L 2011, 29
(4):308-311.

[14] #k #.A .90 BLOIEMER f8 FeCls JIE A 1L 7
PG A ) R B [T ). 4 W Ak T, 2012, 41 (10)
1 131-1 136.

[15] B4R Bk B B3 R, 5. S0 35 AR ) & 8 B
[J70. fb2F it ,2014,26(10) .1 665-1 672.

(161 LA, FHG 20, MR AN, 55 BUME G P R %) 2R B 7 W% A4
FELI]. B TR 2 e 244, 2013, 32(6) : 34-36.

(F 4% 81 1)



¥34E F1H
2016 4F 2

ReaBBEIE SR Vol. 34 No. 1

Journal of Shaanxi University of Science & Technology Feb. 2016

*

X EHS:1000-5811(2016)01-0077-05

PVA B B4 fdi g 2 BY 28 Hp o
Bl Kk ER BB HI & K ERE

o, TOKR, WUk, RERL, L &

(BRVERL B K2 fe2r S50 T 2R B, BV 1§42 710021)

W E AR RE =57 SR B (IPDD (&% 82 & R 85 % TR (BY3301) . & % w BF = & My B4 A%
(PETA) A 2 &R, =% P A T o (DMBA)4E A 585 F K 48 7). R A 7 B ik & % T AR ER &
BOPE AL R A8 (UV-SWPU) , ¥ H 5 % 2 B (PVA) B &ALk £ R4 17 T UV-SW-
PU/PVA 3Lk, AR T astbidgf X HEIMTHEAIET RO EM LR, B335
KB EEEEEMNR T EFAT LRER BELRF ,m%ﬁﬂf&ﬁw}%léi' UV-SW-
PU/PVA %R 5Lik; M A PVA A0S KBE K. A FHENIRG; LR ERLIM 238
X, B oA ZAHEANE T, KA & EAD SRS,

KPR CES LR RAR; RUWE; LR

FES%ES:TQ323.8;TQ630.7 THRARER . A

Synthesis and characterization of sulphonate type waterborne UV-curable
polyurethane modified by poly (vinyl alcohol) through blending method

LI Xiao-rui, WNAG Dong, FEI Gui-giang, WANG Hai-hua, FAN Jie

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

Abstract: Sulphonate type waterborne UV-curable polyurethane (UV-SWPU) was prepared
by acetone method using isophorone diisocyanate (IPDI), sulphonate type polyester polyol
(BY3301),pentaerythritol triacrylate (PETA) as main materials, dimethylolbutyric acid as
hydrophilic chain extender. UV-SWPU/PVA blend emulsion was prepared by the UV-SWPU
mix with polyvinyl alcohol (PVA) solution, the structure and crystallization properties of
blend films were characterized by infrared spectrum and X-ray diffraction. Through dynamic
light scattering instrument,scanning electron microscopy research the emulsion particle size
and morphology sectional. The results showed that a series of UV-SWPU/PVA blend emul-
sions were prepared successfully. With the content of PVA increasing, crystallinity and the

mechanical properties of the blend films increased; emulsion particle size also increased, but
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the distribution coefficient didn’t change much, which showed good compatibility between

UV-SWPU and PVA.

Key words: UV curing; polyurethane; poly(vinyl alcohol); blend
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Preparation and characterization of water-based polyurethane

acrylate/graphene oxide composite emulsion

FEI Gui-giang, WANG Jiao, WANG Hai-hua, ZHU Ke, GUO Dan-hui

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

Abstract: Using flake graphite as a raw material, graphite oxide was prepared by modified
Hummers method,and graphene oxide was obtained by ultrasonic process. A series of water-
based polyurethane acrylate/graphene oxide composite emulsion was prepared by in situ pol-
ymerization,and the effects of different graphene oxide content of the latex film thermal sta-
bility and water absorption rate were researched. The results showed that: preparing a high
degree of oxidation of graphene oxide, the water absorption of film decreases first, then in-
creases with increasing graphene oxide content. When the graphene oxide content was 0. 5%,
the thermal stability of the film was preferably.

Key words: Water-based polyurethane acrylate; graphene oxide; thermal stability; film
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Synthesis, characterization and property of
Sn, P; hollow nanospheres

LIU Shu-ling, ZHANG Hong-zhe, TONG Jian-bo

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

Abstract: In this article,the Sn, P; hollow nanospheres were prepared through a solvothermal
method,SnCl, « 2H, O was used as the main raw material, using ethylene glycol (EG) as the
solvent, and cetyl trimethyl ammonium bromide (CTAB) as the surfactant. The as-obtained
samples were characterized by means of the X-ray powder diffraction (XRD),scanning elec-
tron microscopy (SEM) and transmission electron microscopy ( TEM). The results show
that the as-prepared products with pure hexagonal phase were hollow nanospheres and the
diameter was about 300 ~800 nm. In addition, the effects of reaction temperature, reaction
time and the amount of surfactant were studied. It was found that the optimum reaction con-
dition were that the amount of cetyl trimethyl ammonium bromide was 0. 79 % ,reaction tem-
perature was 180 ‘C and reaction time was 16 h. Finally, the optical property was investiga-
ted by the UV-Vis spectroscopy (UV-Vis).

Key words: Sn,P;; hollow nanospheres; solvothermal
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Research on the performance of fly ash/coal gangue
fiber and plant fiber composite paper

SU Xiu-xia', LV Meng-yi', JU Bao-zhong?, WANG Nan', GUO Wen'

(1. Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Jiyuan Jin-gang Fiber Technology Co. ,
Ltd. . Jiyuan 454650, China)

Abstract: Fly ash/coal gangue fiber has less surface groups, rigidity, brittleness, easy-break-
ing,and during the application process the utilization rate is low. Those disadvantages will di-
dodecyl dimethyl betaine (BS-
polyvinyl alcohol-Al, (SO, ) ; (PVA-
Al, (SO,);) were used to change fly ash/ coal gangue fiber. The changes of the fiber were

rectly impact on paper strength. The compound softener

12) and self-made cetyl amino acids (CAA) , modifier

observed by the Zeta potential,Fourier Infrared Spectroscopy (FT-IR) and Scanning Electron
Microscopy (SEM). Through the fly ash/ coal gangue fiber and plant fiber composite paper

properties test to investigate and discuss the fiber that treated by different means. The re-

x WrFs B HI:2015-11-29
HEEWMB P A BT Tl BHE B R13 3 (2014K10-20)
TEEB N A HEA964—), 2, BePi AL IR N L 8082, F 55 07 1l - TCHLER 4t 1 3 Ak i ik



513

I3 F5 AR R/ SR A A Y B e R R W AT A A S T AR PR RE AT 5 + 91 -

sults show that, the performance of the composite paper will be greatly improved by filling

the treated fly ash/coal gangue fiber in papermaking. When the filling amount of softening fi-

ber is 20% ,or the filling amount of softening modified fiber is 30% ,the performance of the

composite paper can completely reach the standard of pure plant fiber paper.

Key words: fly ash/coal gangue fiber; softening and modification; paper properties
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Study on preparation and properties of modified
wet strength agent PAE with high solid content

SHEN Yi-ding, LIU Yan., FEI Gui-giang,
WANG Hai-hua, HAN Wen-hui

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

Abstract: The experiment studied with two three vinyl amine and adipic acid as raw material
to prepare polyamide polyamine intermediate. While the intermediates and epichlorohydrin
are branching and cross linking with the addition of r-Glycidoxypropyltrimethoxysilane (KH-
560) , which could synthesize new type modified PAE with the solid content of 30% ,the wet
strength of 27.50%. The results show that the best synthesis conditions of polyamide-poly-
amine epichlorhgdrin (PAE) resin is:n(two three vinyl amine) : n(adipic acid )=1.05 : 1,
the temperature of synthesis of PPC heated to 155 ‘C ,reaction for 5 h,the addition of catalyst
to w(H,SO,) =1%,which can obtain the high dehydration rate, suitable viscosity polycon-
densation reaction;the conditions of synthesis of PAE are n (epichlorhgdrin) : n(two three
vinyl amine) = 1. 4 : 1, the temperature heated to 60 °C, reaction for 3 h,w (KH-560) =
1.9%. At that time,the product of modified PAE is superior to the conventional unmodified
PAE on the dry tensile index, wet tensile index, wet strength,folding resistence degree and

stability; the scanning electron microscopy (SEM) photographs show that compared with

x W Fs B H#3:2015-09-16
EETR FHRARFBFEESTH (201204046,5373091) 5 BEFE 4 HE )T 8 5 S0 E AR5 H (13]S018)
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blank sheet, binding force of paper fibers are enhanced significantly by modified PAE wet

strength agent.

Key words: PAE wet strength agent; modification; wet strength; viscosity; cross-linked
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Transmission of pressure in low permeability

reservoir with non-linear seepage

ZHANG Qi-chen, CHEN Min-feng” , CHEN Lu, WU Li,
QIAO Cong-ying, LI Chen-chen

(College of Petroleum Engineering, China University of Petroleum(Beijing), Beijing 102249, China)

Abstract: Fluid flow in low permeability reservoir conforms to non-Darcy seepage, the distri-
bution and transmission of pressure are obviously different in Darcy and non-Darcy seepage.
This paper starts with the analysis of the process of unstable seepage in the oilfield develop-
ment, and set up a multi-stage mathematic model, which in different pressure gradient is
taken into accounted. A method of steady-state successive approach to unsteady-state solu-
tion is used to get the equation of the distribution of pressure in quasi-linear and non-linear
seepage region in different condition of displacement pressure gradient. Based on oilfield ca-
ses, the transmission and distribution of pressure in the condition of non-linear seepage are
studied systematically, besides, the difference of distribution of pressure in different flow
state is analyzed. The analysis shows that,in the process of production, the flow of fluid is
changed from the linear Darcy flow to the non-linear seepage flow;In the condition of non-

linear seepage,there is a linear seepage demarcation point,and the distance between borehole
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wall and linear seepage demarcation point increases to the maximum and then starts to de-

crease, while the non-linear seepage region increases with the transmission of pressure.

Key words:low permeability reservoirs; non-linear seepage; pressure transmission boundary;

linear seepage demarcation point
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Experimental seepage characteristics and mathematic seepage
model of flowing gel in low permeability reservoir

with natural micro-fractures

AN Shu-ping', ZHENG Li-ming”, ZHAO Qing®

(1. Research Institute of Yan Chang Petroleum (Group) Co. » Ltd. , Xi'an 710075, China; 2. College of Petro-
leum Engineering, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: Flowing gel deep plugging is a key method for water channeling treatment in low
permeability reservoir developed with a mass of natural micro-fractures. However, available
researches about flowing gel treatment are mainly focused on the non-linear seepage of flow-
ing gel in homogeneous porous media or filed tests. An experiment about flowing gel dis-
placement in visual micro-fracture is carried out,in which an insight into the flow character-

istics of gel in a particular pore structure is viable. Characters as movable gel micro-seepage

» WREHI:2015-10-26
HETH:HEE AR LW H(200112X05009-004) ; H%K A RFFFELTHH (51274229)
YEE A BT (1969 —) L 2 B P ZE K N, TR U L BF 58 05 10« AIG38 T B Tk A< 1T



- 108 - ReHAALESB

flow of power-law flow,critical pressure gradient,sticky adsorption,risks of channeling again
in secondary water-flooding are found with the micro fractures. A higher pressure gradient in
gel displacement is watched with the higher initial cross-linking viscosity and narrower frac-
ture width. Then, modeling on the flowing gel displacement in the low permeability reservoir
developed with natural micro-fractures and wide fractures is attempted. The above experi-
mental recognition are combined with the non-linear seepage of the flowing gel in the homo-
geneous porous media,the non-linear flow in low permeability reservoir,and the double po-
rosity media flow. Therein considers three phases-water, oil and flowing gel. Motion equa-
tion, mass conservation equation and viscous character equation of flowing gel in the matrix,
micro-fractures and wide fractures are established. To approaching the actual filed plugging,
a series of judgment requirements,as prior plugging in the wide fractures,non-Newton fluid
shear thinning in micro-fractures, permeability and porosity damage in the fractures by ad-
sorption and limited displacement pressure against micro-fracture open or propagation,are al-
so append. It may provide a basis for the dynamic explanation for the actual deep plugging
and fluid redistribution.

Key words: micro fractures; wide cracks; low permeability reservoirs; flowing gel; math-
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Effects of different extraction methods on antioxidant

activity of walnut shell pigments

Y1 Jian-hua, WANG Liu-xus, DONG Wen-bin" , YANG Mei

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

na)

Abstract; Walnut shell pigments were extracted by water and ethanol with ultrasound-assis-
tance under optimal conditions, respectively. Four methods (namely, total reducing power,
hydroxyl free radical, DPPH f{ree radical, superoxide anion radical) were used to investigate
on the antioxidant activity of walnut shell pigments extracted by different methods and by
taking V¢ as control. The results show that water extraction and ethanol extraction pigments
have some antioxidant activity. Ethanol extracts have higher antioxidant activity than water
extracts based on the total power,the hydroxyl radical scavenging,and DPPH radical scaven-
ging; These pigments have no ability to scavenge superoxide anion radical.

Key words: walnut shell; pigments; antioxidant; radical
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A SLEG VU SRR 7 R OB U BE e A K
XA T3] D5 i B MU €0 3 AT A A BT AR T PR E ST
AR TE B AR R R AR TSR AR TR 4R I — S 1 B e
SCHE.

1 MBEFE

L1 H#H E5EE

(DR L AT, S50 % JE 7o A% Bk 5T 15 Uk, 40
CTRHT B RS 80 H i ;g /K, sliok , Bk
VYA F UK RO A IR A LSA-21 B g, 8 22 1E
e Bl H A R | B IR — AU B R A AR =
1y, 4341 40, R T R WAk 2 a0 B A WD 5 ek
CBE BREAE R O = A Ak BRIk 4y
Mradi, R K b0 A BR A 7l 5 3. 5- i 3%
IKAG IR A2 2l v [ B 25 (R D) 1Ak 24 3R 2
Al H O, 43 AT 8l R & FoRG A4k TA B A
SRHRR R b, B RAEY TREARA A Wk
MR, P92 26 WS 4 A B A |] s DPPH « [l 2,
g 4, sigma 2 .

()AL 3% 5 1 & - 8 7 I T VE 2% . KQ 5200E
R B LT AL A B A FD s B R OF L BS 323
R BS 2248 A, 38 2 R R 2E AL (AL 50O A R 2
Al e R 75 R 2% RE-52A B, b3 7 5 A= fb A 2%
J R OK R A E,SHZ-D (M 8, UL 74
AR R AT A A5 v W4y 6% B i, WE] 7200
AL JE e ) AR AT BR A R % U T AL, FA-
1TA-50, b HL B AR 28 ).
1.2 %%k
1.2.1  #dkst 6 R M4 B ) 4lifk

TEUAL B 47 () Ry B 1 80 H AR e MoK 5 g\ LUK
W 1 10 A 60% L FEE, 78 70 °CF 75 4 B 2
B 200 W #5840 kHz) 2 ¥R, 47K 40 min,
g, A I UE R WA &M e LSA-21 4lifk, ¥ Uk
TR B R kS AR B AR BB R 5 g, 8t
WL 1 s 20 A ZEAR K . #E 70 °CF 7 il Bh 42 B
(I3 160 W i % 40 kHz) 2 . & ¥R 40 min, LA

TR F A5 B KB T 8 R R R Y A .
1.2.2  Bdkse R b fb v E Jr ik

(1) S 57 e

R A W YU W A A A TR A
B FEFR R S5 PR T L Ak B RE 005 ol 3 B T 4k
R85 8k E 7 R E S & 1, 7E 700 nm A
e R WS 0 — FRET LT AR AR 5 7 IR Y A G
LA T R B A Ak 1 st

R 2 5 R I B 55 R A L B 0.5 mL A
A e BE R A i T H 283045 P, Im AL 0. 60 mL 0. 2
mol/L pH 6.6 1) PBS Z ¥k .1. 50 mL 9 1. 0%
BRI BN e 5 45 B TR K B
50 °C,20 min, & KPHE S E L0 3 mL 4 10X =
AR VIRAIH BV 3 mL, M 5 mL 2848 K .1
mL 0. 1% =&AL KE W, RS, # & 10 min, 7€
700 nm AP GREE A, L 1. 50 mL 248 KA B Bk
AL s AL M IROGEE AL BRI R A
JESBI A=A, —A;. Ve 15 R 5t B8 G 8GR 5 g
Bk A,

(2) 5L A i 5L 007 bR BE Il e

WHEMAEE Ferm AR « OHL I A B A 1
BREE I W) T . BB NS 5 /K 4 R 5% S, A (L T 1Y
A R D A A TR AE 510 nm AT fie KW I I,
WAL« OH W BR 8 71 09 /N AT LI W7 7 0 A i 1Y)
i e St

Xof B AT A5 I A i s, B 1 mL 10
mmol/L BRIV ER T EEZRXEF. A 2
mL 0. 03 % Wit Ak R W, 2 mL AN )k B 1+
i s 2] VHFE 10 min, il 2 mL 5 mmol/L #/K#;
MR- B W, TR fE IR K W # v, 37 °C 5 30 min, 7E
510 nm AN G RE AL IERE & o AN K 4 BR- 2, B
VSRR s A HE R R o A B 26 1 T
WG RE A s AN TIEE S K % BR- 2 BE VR 2 A
L MWEOCEE Ay, Ve 1B % B2 K HEBAIUR.

« OH % % = (1 —A"A_Afj X 100 %

A A, R AL INRE RN K A R A O B
A FESES AL INRE &, JCoK B e B 2R 0 IO
FE s Ao 25 L AN TINRE i A8 7K A7 BR IS 19 45 3R WO
.

(3)DPPH - {5 B fig 1l

DPPH - F & — M iy [ i 3k, 7E 517
nm AbA e KW e, e N B Y — AU 25 1 il
HOBEBEWREEE. YA EAY G, A H &
BEE B VRSB kR AR AL, R AR IR B
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% 34 &

ok T @l DPPH « (4 2 B VA W 4 B (o, i
5 h SR B 5 55 5 0E 1) G &R L BRI AT DA 3 6
RS R B SR T ) o 1 B AR AL e

R AR R R0 2 5 A AR Y BIF 5 A A
3, 2 mL AR Mk RE B A% Bk o R T H 28I
1,5 50 mg/L DPPH « ¥R 21, 6 CE 30
min, DU X R B A 2 L, 76 517 nm WK% B
A2 mL AR R FRERLE D, 5 2
mL Jo/K & EEIR AT, I E 30 min, LLAH X R ()
WHRI NS 517 nm MEEE AL B 2 mL DP-
PH - i TRERXED. 5 2 mL TKZEERS],
WG E 30 min, L T/K LB NS .76 517 nm
MW SERE A, Ve VB %t B, R H 6 2 1 bt
SAALROR.

DPPH - {fkr% % = (1 —Af;)Afj X 100%
AL A KL 2 mL FEAL 42 mL DPPH -

WWGA, FEM S HH.2 mL BS54+ 2 mL EKZ
B A, .25 H4,2 mL DPPH « W +2 mL K 24

B

i

(DA B o AEEREE 2

B = FE Bk S5 0F T e R A 3h Ak R
R BB T (O, o ) A B H El PR H AE 420
nm A & KRG K. A B A $t 8
Ja L REMe S O, « KRN IHEH =8B A 3
AL (8 AR R A WA i T ek 2L S
O, WEBREE T A9 K /INAT L) W A5 TR & 1 Bt 4
TR

AR ] 4 S SR el 8h L B AL 5 mL
50 mmol/L Tris-HCI 28 s ¥ (pH 8. 5) F H ZE iR
o 7E 30 C R AEIR 15 min, M 1 mL AS[R] ¥ B Y
g BN 0.5 mL A 25. 0 mmol/L 482 =1,
RAIE 30 °C FHEIR RN 15 min, 52 RIE N 2~ 3
% 8 mol/L HCl Z1EKR [0, AZE K 21,
FE 420 nm WG A, AR Sy SRR 2R =1 K
FE SN ZS AL OGBS A R HEBR A & B 5 B4
RS/ 21 = T [1 5 e R (B S R S UL &
JE Ao, Ve VERXT R, LB A%k 72 (0 R 1 BT A 1k

()2*-%%3&%%%:(1— f')><1oo%

i A5 L2 AR s AN TINAR 2R =85 Ao - &= AL, A
T il AR = 15

A —A
A

0

2 HR5iITE

2.1 BMrEEHEERANE
bk 5e (0 2K B8 JERE J1 A9 il 1 s

1.8
16
1.4} AV,

12] - BB R
- KRR

m 1.0}

§ 0.8

0.6
0.4 /

0.2}
00 1 L 1 L L
0.4 0.6 0.8 1.0 1.2

W/ (mg-mL7)
Bl BhrEtXt iR

B 1] LU, ek se A RIREAE 0. 4~
1.2 mg/mL YW A , Bl & e B2 1 T, RO (B B 8
Wt e B2 WA Rk e (8 3R A S i T B A vk Y
FhiE SR, Ve B9 EGA R RE ) 5 FOvk B2 &2 0E
MR, B 1R FR, Ve P AP s, H
UOR MR M T R G KRB E AR,
2.2 #AAHLFRE AN E

FAEEAHREC O 2% fLEE IR H K
Fe A DGR B IR R — R AR
I AT DA M 2 2R P L IR 2 AR i
Zr) - OH HAIR KA EE HHRZRM - OH
HEEZEMWE L. LH LM, Bk iEx « OH
AT IR A 3 BR AR A&l 2 BT

100

95
32
~ 90+
L -V,
= el S
W85 f - Kt R
o

80+

75 L L 1 1 1

0.2 0.4 0.6 0.8 1.0

¥ FE/ (mg-mL")
B2 #ikxgeEs - OH FnikE R

M 2 0] DL, B A K 4 Ak o (0 Rk

TE 0. 2~1.0 mg/mL i [l P, bifi 5 W& B 19 T 5

« OHSBRAE 12 Wi 5. 75 1. 0 mg/mL B, B4R

GERMAKE G ERMN « OH % 714 5 fig ik 2

96. 13 % M95.60% . F1 Ve BYIE Bk ik J1 JL-F A 4.

« OH W BRBE BRIy Ve > B4t 61 R > 0K 2
X,
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Dy SRR AN A B IR 1 6 A 5 (B R B A A R e

o 117 -

2.3 DPPH « &4t w2
A 3 A, Ve BERAKEE T E R =4
Xt DPPH - ROIEBRAE 71 B A B WA 22 5.

100

/—+’ A
sol ¢
AV,
2ol EROX
E - KA E .
#Z 40|
T
[aly
Py
Qoaot
0 1 1 1 1 1
0.01 0.02 0.03 0.04 0.05

W/ (mg mL)

B3 MMk & F s DPPH « FRAE A

B 3 /T LLE o, BB R T . = B R
DPPH - B35 Brfig J1 B Z 39 58, 7F 0. 01 ~0. 05
mg/mL JLFE W, DPPH « IR EE I KNl V>
4 (0 2 > K4 A K. FEWRE R 0. 05 mg/mL Y,
M 48 A% Bk 5E 8 £ % DPPH - (%15 & J1 B 35 3
83.31 %, MiZKEEAZ M7 (1 R ALA 57. 80%. B AE
S R FH 5T P 0 R LK PR R A AT Y
FIAHA.
2.4 REMBFTaHEFAREANZ

SEY R W EEAE 0. 2~1. 0 mg/mL Z [, Ve
(75 B BE 1 5 HUR TE AR G OC AR, (I B 42 ALK 2 4%
BEFE AR IIXT O, « WA TERIER CBiEmR). 5L
00 25 SR [ 50 o e 2 ) S 8 R R — 3.

3 &g

F A5 AR B FUK SRk e A R A —
E MY ARALRE . FE Bk 5T, + OH 3§ BR Al DP-
PH - #5BRAE S L, B S Bk 7e (0 3K 1 2 HOK R B4
Beoe (0 R ACR b JUHORAEXT DPPH « 35 BR U7 1.
B FUK R BE ST R X O, « BB WEBR AL
AR BE 5 6 R B9 P AL BE T AT AE 3 20 G
« OHRYTE BRoK S BL Y. AR 5256 32 25 % A 6] O i
PR B 7 0 3R A PTEALTE PEBEAT T 0028 IR

FE o 00 5e (8 3R 10 F A B oy B LA 2 1 o i A
A L DA ot — 2R

S % Uk
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(Bevi Rl B K2 & S5AEY TR, By 1% 710021)

M OE. A IOk AEAR T LAz KB B EH b Z B0 5 A SR 7 T R, HF
HRAFERERAAMNT R FEIREP ORI LAGEARENR, FABAXRVNEG THEA
B AR A SR P ER SOD M R 43T, EREAW . EMLREN 0. 3%,
LC.LP #= LGG 9 A% E#H X F 30%,.LB.LC.LGG,LP LCP #= EF *} iz ] B} 64 & f# 46 ) &k
KA 45.63% .48.13%.30. 63%.23.16% .20. 63%.16. 88% ,LB.LC.LR.Bb-12 #= EF 3 #
= B 6 AR AR AR K 23.06%0.,16. 72% ,44. 60% .31, 08%.,22. 90 % ; ST .Bb-12 #= EF #)
FEHAE 107 cfu/mL AT, E4A 7T HGEBHAMELR 10%cfu/mL; 2 RNEBENT7T RS AT L
24 h BB A 0.4%~0.8% 2 14 ,LCP 4= LA £ £ Bt 42 % = £ SOD 8,7 /1 1% ) 189. 09
U/mL, %% LB.LP.LC.LA #= LGG L &K %k , K8 48 h B LA R %694 18T 0.2 mg/

kg.
XEIW A AR, sAME, %, SOD &
hESZES.TS201. 3 XEtRERML: A

Comparative study on probiotic properties of 10 strains probiotics

LV Jia-li, YAN Ya-mei, WANG Xiao-peng, LI Wen-juan, DU Bing

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

na)

Abstract: 10 strains of selected probiotics are studied with their probiotic properties such as
bile salt tolerance, degradation of cholesterol and triglyceride. Then the viable number of
probiotics are detected when they are fermented in vegetable cultivation. On the basis of this,
7 strains of probiotics which have significant growth-promoting effect are pick up and used
for investigating the change of total acid,SOD enzyme and nitrite content. The result shows
that the survival rate of LC,LP and LGG are more than 30% ,when bile salt concentration
was 0. 3% ,the degrading ability of cholesterol in LB,LC,LGG,LP,LCP,and EF bacteria are
45.63% ,48.13%,30.63%,23.16% ,20.63% and 16. 88% ,the degradation ability of triglyc-
eride for 5 strains probiotics containing LB,LC,LR,Bb-12 and EF are followed by 23. 06 %,
16.72% ,44.6%,31.08% ,22. 9% s the viable counts of St,Bb-12 and EF is less than 10" cfu/
mL,on the contrary,the viable number of other 7 strains reach to 10® cfu/mL;the total acid

content of 7 strains bacteria are between 0. 4% and 0. 8% after fermenting for 24 hours; LCP

x Wk EHI.2015-11-28
HEEWMB P AR TR S Z 003 TR 5 H (2011KTCQ03-08)
TEE BT B (1964 —) 2, BepE = RN, 8082, B9 O Il . g R A 4 2
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B 45 2 10 B 45 2E T A A A Y LB Y « 119 -

and LA produce SOD enzyme in the fermentation process,the activity of SOD enzyme finally
achieves 189. 09 U/ml., the nitrite peak will disappear when adding LB, LP, LC, LA and

LGG,the nitrite content is lower than 0. 2 mg/kg after 48 hours.

Key words: probiotics; probiotic properties; vegetables; SOD enzyme

0 3

g A2 BB A —E B R L BELLT RS
B3k 8 i 18 1 — B E R IR A BN
e E LA B B0 A g o A kR R W B
TH A W S I AR REL T Pt 0 o) A N AR K S
g

FIAT [ A Ah 27 250 4 A T 4 A 0 1R 1 40F 5
PR R IR BR. BRI R S IE T R E R
TR 9 R BT ity ZOBUBE AT T R S0 AEL I 152 1) E 0 LA %
TS R 6§ FIEL 5 0 200 S B 1) i A R 5 38554
PR R TROM R s Th AT B R 2 BRFLRR I WE T TR
(AN EE NS e i G

ARIE S R B A A0 LA A W FL AT I R23
W FLAT B R35 o4 H bs . LATE TG0 AT B AR
FEE Rl 6045 S Xof BT , %5 4 45 T %) B2 401 18 9 1R
JRE R i TR £ A B0 P L R 5 A B | 3 v i K
SRR BE VA A I R R B R R
FT 2 B 5 B BE ) S IR S PSR AL DI RE. SR T, 56 T 2
Az I A I =R B9 RE 7 LA K™ SOD i Y BE 1 1Y
WS LA/ [R] I 4 A= A i A2 R PR P SN 2 AR 4
T .

ARIEICHE T 10 B £ A= B0 FC A £ | R AR [
e 01 e H 9l = T ) i A AR R AT T LB, O i
BRI IR EEMIT 1 Al AR P 10 ki A B A G
R RO AR | 0 0 HH 09 O B A 7 bR i A L
FE T EANTAE K I AR v SR R AR 1Y B IR L SOD
Tk RSV A R 2 5 AR AR O A AR T A 2R R RO T 5T
AR DI RE TR £ il 19 0T 42 11 B AR .

ill}

1 #MBEFE

L1 BAH LKA
L1 J5APE

BN Mgy, A% M EAA . DNE,
ANTE 3TN 3R SR AL AR B T I 4R AL
L.1.2

LEINAR W FLAT B (Lactobacillus bulgaricus fa
Bk LB . BERRFLAT B (Lactobacillus acidophilus &
BRLA) Y EATFE (Lactobacillus Plantarum 8]
Fx LP) ., F W FF & (Bifidobacterium animalis

subsp. lactis Bb-12 fai #8 Bb-12), . 2= B #L F1 &
(Lactobacillus rhamnosus T F8 LGG) , Bl T & F.
FFE (Lactobacillus paracasei fai Fr LCP) , #& 5 Bk
B (Enterococcus faecalis T8 #% EF) , W # 4% BR &
(Streptococcus thermophilus T Bk ST) , T B FL AT
Wi (Lactobacillus casei TiFR LC), B KA H
(Lactobacillus reuteri fij#% LR) , B BEFE Bl 57 K2
B 5 AR T AR B A WY E Y 4 A
1.1.3 3l

N-1-2% & Z e R B 4k (o3 v el K e Tl B 28 Mk
P2 iR A R 2 ) 5 I A 1R 4 (3 A 4D R T 4L
A AL T PRI R (O Ml 7Y 22 = kS 41k
T B R O3 A A REARE R (O B 2D I8 [ R
F & A =R & KBIL I AR ARAT R 2
Al ABER bt B R AR W B R AT BR A A 5l A AL
WAL (SOD W) 150 & B 5t R A R A
.
L2 BELHEE

B203LEDR %I A4:= ¥y 1 o B - 3 IR B4 Ol 2 X
A B F] s AC-0629 B 38 3 ' 2 W i i - 1 POL
AL A BRA W) s DS-1 A E A 2 G WAL . bR
ABR s DHP9080 A A 4 1H il 15 724 . [ g 4%
S5 0 4 4 A s LS-C50L, 8 57 2 A 26 1%
K AL BT B4 T 3 UV-2600 B4k AT
WArSEC T UM SR A R 7] 5 ¥ VR ES Lo HL -
BROPF AR 2 A AT R A 5 B A R 224
s A A7 BR 2> A
1.3 BHRE

(DMRS ¥ 56 . B AR 10 g, FWE 5 g, 7
BIR e 2 g, A 10 g, #4354 20 g, Tween-80
1 mL, ZFREN 5 g, BRIRE 41 2 g, BilREE 0. 58 g,
W 4h 0. 25 g, &8k 1 000 mL,pH {4 6. 0, 1
121 “CKH# 20 min.

(O PREBECTO REFR 56 MER AR & 0. 1 g JH[H
BE T /NGEM M 1 mL Tween-80,0. 1 g HERHTG,
WA EMA 5.0 mL K2R, I in#Gh itk =
FEAY VAR, A AL TR 15 min J5 A MRS 3535 58
e, s B B £ AR [ EEVR A 0.1 mg/mL, 4R
JEIA 0. 2% 5 WA 98 pH {E 6. 0,121 °C



¢ 120 - e #E

rEER

% 34 &

K& 15 min.

M= (TG F FHL F Tween-80 554
WHE 1 5 IR G Gl ek 2 58 500 i, 1
5 min J5 7L A6, 15 2 H i =PRI R, $# 6 %0 B H
5 3 = R R i A MIRS 55 37 3 wb L 10 i 4
FERIGINA 0. 2% Hi 3k 2 W 4M . 8 pH fHM 6. 0,
121 CK & 15 min.

(D BFRFIEFRE /PDHE 30 g./NHE K 30 g, Ml
A 30 g AHVE VIBGE UGS K el 1
1, e A 2L R HLAT 9K, 5 40 H, U 10 g
FORVERY 105 CAMF T K 15 min, B H 5 & H.
1.4 %%

To4.1 10 BREE A B8 0T IEER 1Y i 2 B

WA [ Ve B 1) 4 IR A B MRS 85 55 o,
Fie 16 0 FE A 5 78 ol iR R 9% 48 h, LUK
AREER ) 15 3% J 4 Ry X B8, 43 06 0% BE 1 7E 600
nm A& OD {f.

1.4.2 10 BRas A w0 0 [ B A W i fig 1

K 10 Bk 25 A T B2 b 2 A0 [ B % 3L 5 7 i iE
TEE RN E 3% 48 h, BEFE 6 AN/NEFI 2 TC R fi &,
PIARE TC X IR K5 92 5L 5 000 r/min B0 10
min, FIH B0 &0 2 TC Yt
1.4.3 10 B2 A= 6 H il = 1K i) B i g ot

B 10 Bk 2 Az TR B2 0 2 H I = R 3 AR 2 S AE f
IEREE T 5557 48 h, R 6 AS/NEFIE TG R i
i, DIANE TG xf OB RE 37 2 5 000 r/min B0
10 min, HH Il =B F & 0E TG Y&,

14,4 10 B2 A B A e 3k A v 1 3% B A5 b

W 10 Bk 23 A2 B COR O R0 L AT 14 1 R FL AT
WY FUAT T LSS I BB L R
i LT AT L 2 B Bk A L AR KR L TR FLAT I L Y
PR FLAF TR 0 1] 5 o 7 i 35 35 % ik v, DU K
b AR B I TR AR A L DT A R AT Y 4 AR T
1.4.5 7 PRas AR TR & Bl F b SR AR Ak

W 7 R KB 25 AR B ORI R SE L B
W R FLAT TR A W) LT 7T L B LA 7 L T R L
FEUR T W FLAT B 2 OF LR FLAT D 43 30 42 A A i 3
RiF o ,#6 0 h.8 ho16 h.24 h.32 h.40 h.48 h
S T 3 R v S R AR Ak
1.4.6 7 bkas A4 W & B oL R SOD g Y 3 4 42
¢tlﬂ

W 7 AR AE KB Y 25 2R T COR R 2 ZLFF 78
W R FLAFT TR A ) FLAT B B R ZLAT B L 1) T i 5L
FETR Tl FLAT 0 2 O CQZLAF 1R 43 0 22 A i 3

W EP 7 0 h.8 h.16 h.24 h.32 h.40 h.48 h
TR B A 2 SOD i %) 16 PE AR 1k
1407 7 Mg 2B W R B B P WEAE IR £h % Al

B 7 RAE A B Y 25 A2 TR COR I A1) S ZLAT 7
T R FLAT TR A ) FLAT I B AT 0 L R T s 5L
FEH T B FLAT I 2 P IRFLAT 8D 43 0l 42 Fh 78 35 5
W EP 7 0 h.8 h.16 h.24 h.32 h.40 h.48 h
R T e A T S A R R 1 AR Ak
1.5 &7k

(1) JE ] st 5 00y 9 < L )

C2) H b =R 0 E 5k I =R R &

C3) 19 TR B0 5 J7 % < 5 )= BRIR A 4L

() SR I 7 515 « 2 WAL 7

(5)SOD [ig i 3 19 M 5 J5 85« 50 & OF %
.

(6) WA R &R & | ikt R o =
Fie: GB/T 5009. 33-2010.

2 HRE5ITiE

2.1 10 A A B &0 atZ A

JE 3R B A PR FUAT R A R R
B KBTI B R X AR B it 2 2 s Al o 25 A P
() 5 BEAR AR X 10 Bk 25 A PR AT T ER iR A7 Pk
W, 1 AT AR R A 0. 1% B L LB,
LC.LP.LCP 1 LGG T i ££ 15 2836 [ 7E 37 %6 ~
88 %0 =z Bl FEAHER M E R 0. 3%, LC.LP 1l LGG
4 B A7 5 R 2 KT 30 04 5 B A JIE h vk B2 1% 3
B A7 I R B W T L IRER YR A 0. 40 B LC,
LP 1 LGG W &R A 16 R AE 300 A4 e 7 #
WA AR T 5 %.

100

—a—LA—e LB A& LC—v LP 4 LGG
90w | ST ——LCP—#—EF —&—LR —+—Bb-12

80+
70+
60 -

S

Qa% I QE% I 0.3% 0.4%
LR E/ %
A1 10s%FAAFHS LG ZRA
2.2 10 #k % & W xF I B BE 49 K R AR

Xb 10 Bk 45 25 TR IEAT U A0 I (5] I I A 52 5.l
P 2 WL i T ) A R T IEL [ I ) R
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BZEEEM. LB.LC.LGG,LP,LCP Ml EF 5 fl %
A TR A IR B SR AT, 43l Ol 4506300,
48.13% .30. 63%,20. 80% .20. 63% ,16. 88% ; H
Hh LC Ok AE [ B 1% [ ik e 0 0 5 e T E At TR bk
1k#) 45, 60 pg/mL, LA LR F1 Bb-12 X JIH [& 8 )
Wi fe B 1 7E 5 0 A2 A M f R D b 2.

100

90+

80+

70+

HHE T / (ug/mL)

60

—a— A ——| DB —4—LC—vLP—<4—LGG Q‘: :

50 —p—ST —— [ CP —e—FEF —e— LR —*—Bb-12 . )

0 6 12 18 24 30 36 42 48
W 0/ h

B2 10#ZERAATILE B ERED
2.3 10 %A A FH X H b Z B0k A

X 10 B a5 A2 B AT MRS T = TR Y R A S8
5. f 18 3 W, B A I ) A 30 BRI =R
{14) [ fige 2 B B4 A LB LC . Bb-12 . LR #1 EF [#fi#
Hh = BRSO B, 4 0 23, 062, 16,720,
31.08% . 44.6%.22. 9% , Hrh , LR %F H i = fi5 19
R frpe & & T HAL B R . 25 3] 1. 66 mg/mL,
LA.LP.LGG.ST il LCP [%f# H i =g 19 6E 11 ke
2% WEFRRE I TE 5% ~10% Z [H].

3.8
3.6

~|+LA —e— LB ——LC —v—LP ——LGG |
—»—ST ——LCP —#—EF —¢—LR —*—Bb-12
1 T 1 T T T T

0 6 12 18 24 30 36 42 48

B 11/
B3 10%BAGSH =BG BMBED

2.4 10MBARABIRPHEHHLLTL
P 4 AT, 10 g A= TR B R S gR AR R 2

AEA: K ERRFLAT I L AH W FLAT TR A 2 G IR FLAT

TERE WA K e, W W BGA ) 107 ofu/mL, B R

FUFFIRIAE 24 h ik B8 € 0, A8 0 FLAT 3 A0 % I
FUFFERIAE 48 h sk B A ), GRS L AT B 1 1%

FUFF B ) LT v 0 20 L AT o 7 A S 400

ARG B R AF 1 T B AR 5 X 10°% ~9. 9 X 10°
cfu/mL .4 P HILE 48 h ik B FE 5 5 v Bk BR B
FNZEEEBR T A KOG DL 22, TR T ECH 107 efu/mL,
L RUIE AT B 7E B 0T A 1 O e 22 90 A BROFE 1
X10° ~9 X 10° cfu/mL 2 [a], 3 BCAR Jn A1) 0 FL AT
DA FUAT TR L T 1 ZLAT B L I T S LA IR L v R
FUAF B BB ZLAT A 2 B G RLAF iR 54T — 25

A
SIS
10.5

—=— B ——LP —4—LC —v—LCP—<—LA
——LGG ——ILR ——FEF ——Bb-12 —+—5T

10.01
2.5
9.0
8.5
8.0

% W #lg/ (cfu/mL)

0 12 24 36 48 60 72 84 9
B/ h

B4 10MBALEAAHIBTHETA
2.5 THIBLARAL IR PERER
A5 AT 20, A S I 28 A2 B AE R as A1, 43 9

) B SR BE IR FE I 7 BR 25 AR e L T AE & I R
RN R AR Ak A T ok A v TR EE O 42 TR Y R TR 1
B, K E A4S h B S B CRERE ARE A B ﬁﬁﬁ%
R0 1% . B v R FLAT I A AR

T A

l

0. 9206 - U In—F is LT BT A i S5 5 77 2 o6 Fﬂfzé‘%ﬁ
F 0. 780 BN LB TLAR T B9 B 2 B IR AR R

B 0.4%~0.6%22IA].

1.0

—a—[LB—e—LP 4 LC—~—LCP
—4— LA LGGe— LR—e— 5[]

0 8 16 24 32 40 48
i/ h

Bs5 "THiaLAHEABEIEPHIELRTL
2.6 7HHEAWEABETEF SOD B8 iE T A

HE 6 v, LANE s A wmE s 1, 49
] % SR b FR B U N 7 Bk 25 AR L I K I R
1 SOD W A8 fk. & B 0 h B} SOD W 3% 71 M
127.87 U/mL, % % 24 h B SOD [ 197 71 i %)
153.27 U/mL, fE48 52 & B2 3 #2 v SOD B8 35 )
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% 34 &

IR %, KT 48 h R 128, 29U/ mL., i & I &l
- 1% LT B RN R R LT B 1Y 8% SR A 3R b SOD il
(TG S 35 #0189, 09 U/mlL, ifif Hi% 2 i 78
KRR A AR LZE SOD . % O G 7L
KB AR LT A PR SOD B, 78 He JLkk 25 4E
T 055 S 3 3 4k b SOD WY A8 4k 5 28 L4 A [ 22
HIAK.

200

‘+LB —e— 1P ——1LC —y—LCP

190F | —4—LA ——LGC —4—LR —&—F[]

e e
u o N ®
S S o o

140

SODRF ¥ JJ/(U/mL)

130

8 16 24 32 40 48
i i/ h

B6 7HAELERABEIE P SOD B E AL
2.7 THALHAHMIBFREARES T T
&7 AT AL ARSI 28 A2 WAE R 25 1S 430
) SR R R L PRI 7 AR 25 A B L I Kk A R R
(14 S0 i PR & 7 AR Ak AN FE B & T 40 b B
TSR V6 , W i T2 &k 7 1 3K 0 19. 40 mg/kg, B2 AN
) 25 AL P WA I B AT 2 16~24 h Z |, B K HL
T BT A6 i ST A 792 114 B 0 AR X 4 22 L S g g oy 11, 24
mg/ kg, PN AW ZLFF 6 AR FLAF B L T FLAE
TR V8 T2 7L AT T R 2 M 2L AT T e i IV i T2 6 1) g
I8, W AH U T 2, A T I o R v T A TR R
KT 10 mg/ kg, Ffi % A FE S [A) (4 4, S0 i 52 £
) 25 B T A L I AR T 0. 2 mg/kg.

25
—=—B —8—1P —A—1C —¥—ICP
—4—1A ——1LGG—4—LR —e— 7'
—~ 20}
[+]s)
4
<
o
B 151
Z
I
ok
HE
«%
%_:;L‘
E b
0 1 1 1 1 1
0 8 16 24 32 40 48
H 11/ h
B7 "ThatBREIREFYY
A E AL
3 it

ARIESCHE T 10 bR 45 Az T X FE T I ER R A A

P R I Tl =R 1Y 5 2 RRPE HEAT T AR SE L AR S
TE B SR G 95 5T T R B R P 10 BR £ AE TR Y
15 TR R Ak 0 3 1 TR SOR W Y 7 bR AR AR TR
WG T BT K Bl B o g SR 1 5 i ) B iR . SOD
Fit 1 ST 1R 5 7 B AR Ak S5 SR R EH L 10 K 25 2k B AR
BA—Em & EYne, R B 0. 3%01), LC,
LP il LGG [ R AE 16 R X KT 30205 LC X JH[E
st 1) 3% Aok B ) 2 e T M BT AR L TR B 45. 60 peg/
mL; LR X5 H il = g ) R i g ) & 3 5 T A T
.35 % 1. 66 mg/mlL; LB, LP, LC, LCP, LA,
LGG F1 LR 36 W AR 8 ) 10° cfu/mL; 3 AR
) £ 46 TR R T 24 h B R BEAE 0. 426 ~0. 80 Z [,
LCP Fl LA 7 & it 2 vh = 4 SOD B, 1% ) e 4
k% 189.09 U/mL. %M LB.LP.LC.LA Al LGG
WAYIETE G, & B 48 h J5 . WA AR R A & KT
0.2 mg/kg, AR 255 0 £ A I £ A 40 1 19 AL 38R 5
BEE T — 2 M FEE A

2% Uk
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£ B13% 6803 EE A DNA REA ML E

F’ij:‘ ’g.ll"%’ ﬁ\i%’ X‘IJ

T, L4, R

(BRPERHE R i 54 LR B, B W4 710021

# E.& T PVP A .CTAB & 4= SDS % & £ ML % 6803 (Synechocystis sp. PCC6803) 2 B
21 DNA 89 32 BUBCR , I R R 5 5h-7T W4 kR Bt 37 g 48 8 ik & vk & PCR &7 3¢ 46 m) A B 28
DNAREZ. EREAN, 2T EHRRBEAGESS T EDF 2R AR DNA, L ¥ SDS &
PRILH DNA 24 R TR &, AR A E 2 DNA A8, 2L sll0853 31 4347 PCR 4738, =
A F R R B ET P CTAB & & SDS ik 84 &4 # 4 F W,

KW E A3 6803; AR H 4 DNA 28 ; PCR ¥ 3¢

FESES Q781 XHEFREG: A

Comparative analysis of different DNA extraction
protocols in Synechocystis 6803

CHEN Xue-feng, JIAO Wen-dong, LIU Ning, MA Wen-jin, SUN Yu-jiao

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

na)

Abstract: PVP method,CTAB method and SDS method were used in this paper to obtained
good quality DNA extracted from Synechocystis sp. PCC6803. And the DNA quality was
tested by the ultraviolet spectrophotometer, Agarose gel electrophoresis and PCR amplifica-
tion. The results shows that genomic DNA conform to the requirements of molecular biology
can be extracted by those three methods, and SDS method was better than the others in
terms of the value and yields of genomic DNA extraction. The PCR amplification of the Syne-
chocystis genomic DNA extracted in different ways were studied with primer sl110853. Both of
CTAB and SDS method can amplificate more clear bands than the PVP method.

Key words: Synechocystis 6803; DNA extraction; PCR amplification
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i 45— Se P AL 2 W HE B C U 2 T A e A
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% 34 &

S5 7 ST, OF HL Bk B 2 0 5 DR A W s P AR A
BT RB L REE A ERNER LAY B
BREHICAERBER. KRS ELE—-MEAEREE
TR E N2 5 (B T £ R 22 R B A 2 M
mEJEAIER RGH A B E RSB D IFA K
ik B EA & BRI BEN E RSB N T A
RAEBRBEN TR IR TR B W s 5k
FVD 536 38k ¥ 2 BRI AE .

A7 AL PR b 5 4 B 0T i 4 38 R 41 DNA
SEHEAT AT A W 0 55 0 3R AiE L 8 28 3K [ 4 DNA
FIEEEUT 2 SR 3 R 4] DNA 28U 2 M TH
R[] 110 9 28 20 o v e 3 O A AR = i R i
TN A 3 A 1 B BT R [

Hi2g PSR A ik LCTAB 3% . PVP LA
A PERP TR A FpOTERXT REREE 7002 BE 41 DNA it
TP HOF 4T PCR 973 25 e = W] 4 Fho i ¥t
PRI FF A T AW AR 3 41 DNA, Ho
PVP 4 5 5 i » A1 SR vk TR B d5 s, 4 B O ik R
B g3 R 20 DNA #RES 38 Y BRAR 2517 5 6 4
G T IR TR A U RN VS TR I R R OAS [k
77 X W e o A R 2 DNA (14 2 BOSCR: (9 5% i, 485
TR I 1 B B BE T 2 38 T A5 2 I A L R AR R A
JE B L A1 DNA, H b 75 Il T il BE S B 4, T
TE YR U T R T AR AR B B AR 25 R IR
AT nh 4 L I 4] DNA B4R O B 64T T A
T 25 R B AR R BN 5 B IL 2 4
Tl 5 1 v e B 19 DNA H2 B0 5 il 4 0 B8 % 38 i
H NG TE O E g, LU R o i, TR
2 R BE AN — )2 i 22 W T 4 1 25 B S R TR) s
N & 2R E A LAY R I
K20 DNA Bt 52 e, H A ¢ 3 2 5L [ 41 DNA
() P2 B SC T /0 L B B e L R 4 DNA [ 48
HUAY SC 38 R DL AR GE

ASLHEEL PVP 3 SDS #:F1 CTAB ¥ 3 fh
L EE IR ) L 41 DNA Y 7 320 43 5 T 4
Mo 6803 Fk [F 41 DNA (¥ $E B, Jf >R FH 48 4h-n] UL
A3 IEEEETE BB M BE R FEL K S PCR 9 34 46 ) &
4l DNA JF . 38 1o 4 00 285 509 L 5, DL ) s ok
H—FhBE S5 B T A L A 6803 3
4l DNA (32807 2% o 5 M3 o 7 A 0 24 K OF
() 1 — A WF 5 4 A P A LA AN R 4

1 #MRE5FZE
L1 BXEAR ZEXANEME
(DR E AR B 6803 (Synechocystis sp.

PCC6803) , 114 [ v B} e it 7 1% 35 4y O 2= B3 23 IR
JKEERE (FACHB). B AR ] BG-11 K5 Fr L kA7

BRgw B3R IR R 25 °C OB MREREE SN 2 500 Ix, 0t
BLA 12 h: 12 h, 3 FEmtE R 10 d.

(2)3 7] . PCR BT A 39 W B R AR A= A B 42
AtEOARAE LB B LAY TR AR RS
AR H.

(3){X %% : Eppendorf 5430 /N 3 B .00 (L
Al [ A BR A 7D, CYCP-21DN AU /i, 3k A (b 5t
AN—AXER ), UV-1100 £ 4h-0] WL 23 66 Bk
B EIE XA RAE) , MyCycler Thermal Cycler %!
PCR AL (AL A SR A i B 22 & IR A BR A A , FR-
980A AWy HL UK IS 4 B R 4e ( Hifg i H BHECA TR
NEEIDR
1.2 DNA #ERF &

B R T 5 ) S M e Bk TR A Th R R T
FEJGFREL 0.1 ¢ T E.OE T, 20 RHUT 3 F
FEREC DNA. 2 BUAY DNA ¥ F 100 xL. TE
GEi L 3T —20 C AR L4 5 S .

1.2.1 SDS

S% Lo B 5 kL e in A 800 pL T i
(65 ‘CHIY SDS IO 234 M i B 04,65 C
K 30 min, ASEFEHETE S FEMA 1/3 R KAC
(5 MDIEA), VK 20 min J5§ B0 20 min(10 000 r/
min,4 “C); B RO A SRR &N« 5
PEE(24 = DL BWIEIRA, B0 5 min(12 000 1/
min,4 C); B EWE R In A SR FR I8 1 5 79 1, Fi
FIR AT 2 W22 R PUIE, — 20°C & 30 min ULIE
DNA;E > 10 min (12 000 r/min, 25 C) J&,
709 LBEWE VEDLIE UK, A SR T 0.

SDS #:#E B : 100 mM Tris-HCI(pH 8. 0),
500 mM NaCl, 50 mM EDTA (pHS8. 0), 20%
SDS,10 mM B-#i it 2 fi.

1.2.2 PVP

%7 C. S, Kim""™ W 77 . W E0% UR 0T B85 B
Al BH A G BE (1Y% V/ VDL A 800 L PVP
PRI B2 AEMNELE  RARSIFTEIRT
WEE 1 h, R R BB KO A PVP (&
W R E) 620 & 1/2 5B NH, AC(7. 5 M) If- 58
AR VK 30 min J§ B O 10 min (10 000 r/
min,4 C); B EIH WM A SF RS 1 5N B, T
—20 C F#f#E 30 min YL3E DNA; B0 10 min(10
000 r/min.4 C)Jg £ L. DI AR THIEEE
T 500 L TE ZZ ol . M A 2 4L Rnase(1 mg/
mL) 3T 37 ‘CIRE 15 min; KRG I A E R R 5
R4 s DREEIAG,. L 5 min(10
000 r/min,4 CO)J5¥ FEREEEHELE T,
R FTCHE B I 55 B0 WO A SRR
RSN, —20 C F#E 10 min J5 &0, H
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W5 W 25 < 4 3R 6803 JE PRI 4 DNA 48 By ¥ 19 L4 « 125

80 %60 1 £ BEWE BEUTVE » F AR T 1.

PVP 420U : 200 mM Tris-HCI(pH 8. 0),
250 mM NaCl, 25 mM EDTA (pHS8. 0),0. 5%
SDS.

1.2.3 CTAB ¥

Sk RS Wik, Jen A 800 pL CTAB
FEHU (65 C HIHO A B B B0 E, 80 R
A191F 65 CR 1 ho W E] BT S BRI 2
FRJGIMATR AN+ FNEE24 = D), eIk
¥% 2 min, &[> 10 min(12 000 r/min,4 “C)J5 {4 &
LW EE BT )E I AR 5 B WO
A 1/3 R 9 S N B, — 20 “CHCE 30 min J5
FFREEEHAAALRIIE, B0 10 min(12
000 r/min, 4 C)JFREAVIIE, AR T, R EH
T5NMCEER 5 M BB R AN TS Ve 1 1K, 75 % L %
KT GBI TR 1 R AR T HE.

CTAB B HU : 100 mM Tris-HCI (pH 8.
0),1. 4 M NaCl, 10 mM EDTA (pHS. 0). 2%
CTAB,2% p-%i ik L B2
1.3 DNA =4 7 &

1.3.1 5 Jet s

B 50 pL FHASTR 7 3 B A9 DNA A & %
EETKE 4 mL, HESM-0] WL 4366 B 1153 51
H7E 230 nm.260 nm.280 nm AY WG E.

1.3.2 Byt BE b e rL K s U

FE il DNA 7E 0. 8% B IR M &E X . 0. 5 X TBE
% B R 4~5 V/em, HLPK 30 min,0. 5 pzg/mL
EB %W h 44 4 20 min, $E K AR & 48048 JF 40
BE 3B DNA Jf & .

1.3.3 PCR ¥ 546 )

R T 20 B = i A O A Y 1R B AR
T8 1) DNA, I 5149 s110853 ( L 49
TR AR 55 A BRA A 7= &0 XF = FpAE i DNA L
M #EAT PCR §734. PCR [ W& & (25 pl)h:12.5
#L 2X Taq PCR MasterMix, IF 2 51 ¥ b T 7 4%
1.0 uL,DNA ##g 1.5 pxL, % ddH20 F 25 ul;
PCR W40 .94 C WA 2 min; 94 °C 728 M
20 $;67.5 CHEM 25 5372 CIEAH 30 5,20 MEH;
72 CHEM 2 min.4 CHRE. Y= P 1. 0% Bk
W 5 Jd FEL DK R AT AR I, I P R M AR R G A R

2 #FRE5ITIE
2.1 R REEAE MR
KR B IR | W E B 26 1 i) vF 2 1 P AR

F W SR, 7E 260 nm Ab X2 AN G KR 0k
et 4% DNA FE 260 nm Ab A U(E 5 280 nm

AW AE A9 HE A COD 260/0D 280) 254 1. 80, /)
T 1.80 BB HE LAY DNA A HE A s e, KT
1.80 M A4 HL A DNA ] GEiL A RNAMY ;I
H OD 260 5 OD 230 % FL{E N KT 2. 00, /N F 45
T 2.00 ULEH O] BB AR A7 B H R L E LR L W 25 LA L
V) ER SN T e

PEHAY 42 I 3 2L N 44 DNA 78 220~ 300 nm
Ak 1 55 AW SO T R BH - R vk B O R i g
2 DNA £ 260 nm Btz 34 W Wi Can &l 1 iy
™). 5 SDS %k & PVP L E. CTAB 5 #2 By
DNA 260 nm/280 nm HJ{H°~ 1. 820,260 nm/230
nm BIE K 2. 097 (A1 1 Frn) , 38 CTAB 4%
I DNA &5 =, 85 15T B 28 e 22 05 2 2% I B
FW R e A R B AT OB T D
SDS 428U DNA 260 nm/280 nm.260 nm/230
nm F{E 5510 2. 125 A1 2. 097, 156 B % 5 32 42 B
1) DNA #5877 RNALH/NG> 7 44 1 25 bR 1) He 4
T ;0 PVP 4% B DNA 260 nm/280 nm. 260
nm/230 nm BAE 53518 1. 701 K 2. 199, i
PVP L3 U DNA HORUAEFE SR A TS 4L, i ik

TR NS T 2R
1.2
e CTAB
1.0F ——SDS

00 1 1 1
220 240 260 280 300

WK/ nm
B 1 =#rxrBReEmsE 6803 £AH@4
DNA £ 220~300 nm F #8 % &
F1 =FAEIRINERE 6803

EE 4 DNA &£ R Lbi
0OD260 0D260 DNA # &
Fe Be /0D280 /0D230 K
/(ug/mL)
CTAB ¥ a 1.8204n 2.097 608
PVP % b 1.701%n 1.075 114
SDS b 2.125+n 2.199 424

Ha WHE b AR A n<l0. 1

DNA £ B EE = OD260 X DNA 7 B A %
X 50N cpg /ml)M = Fh 5 B2 U DNA K
i OD260 3R B, AR J7 ik #2 B DNA = i
AL Hodr CTAB 3 2 U DNA ¥ B 5 55 (608
pg/mL) . SDS 42 Ui DNA ¥ B 45 i/ (424 pg/
mL), PVP ¥ #£ B A9 DNA ¥ B i /N (114 pg/
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mL). T8 2 B A B A fiE J1 R T SDS HE SR vh, f HL

2.2 FRREOME BB b kA 45 R

B HE R L R 41 DNA 3547 B i Bl 5 5 HL vk
PIFR#ESS T 5 DNA Hind [l Jy 2 88 ¥ k47 %) 1R,
FEN 4 DNA ¥k T 23 kb, £ B 348 09 J& 48 K4y
FHRMEE A DNACIE 2 fis) , s P8 4F . 6
W 5 s R L 42

M Al A2 A3 B1 B2 B3 C1 C2C3

M 4 23 kb DNA Ladder; A & CTAB ¥;B & SDS
%;C H PVP ik,
B2 =#7 kB L ek 6803
A B 48 DNA 375 45 5% i b ok B 3%
2.3 PCR #al %4 %
s110853 5y PCR ¥ &5 R W& 3 frw. M
3 AT LAAE M, = Jr sk R By K 24H DNA TE
500~750 bp AL ¥IREY 4G 5 HUHI K /N (561 bp) A
Y 5

M Al A2 A3 B1 B2 B3 C1 C2 C3

M &y Trans 2k DNA Maker; A 2 PVP ;B & CTAB
% C 2l SDS .
B 3 sll0853 51449 PCR ¥ 38 =4 R

3 #Hig

ARSI S A B T R R T A R
MR EE R 4 DNA $2 005 7% (SDS % . CTAB i
PVP 35 $ B4 g 3 3% [ 41 DNA, I % He i 7 ik
17 AT, 254 DNA $2IH PCR ¥ 45 51,
SDS 7 & CTAB WL U DNA & 4, 7= & 5
IZEE R SR AR A NI T 45 A — BT Hoh
CTAB 7 6F 42 il 8 42 HU B I 240 DNA 1 T £ Al
P AR T SDS e, X 0 T CTAB $2 B2z vf

CTAB 5®-S 545 G AR HiEH T &
o0t RE % B 22 W LT 2 AF 2 Rk A AR W Y A
L2 fH SDS ¥4 CTAB ¥k 454 45 B8 faf 2 iR
A TS PO RS 4R U . PCR 8250 20K
() DNA £ & BB A% J5 22 30F 17 i 3 o 0 18 $2 4k ]
SEREEAR SRR, PVP 3k f 4R T LA fa] A bR 3 1 £ B
FI LA DNA HH i A0 35 R RIAR. itk
AL UL, X 4, SDS Bk X SR R b &
e R AR AR R 4] DNA B2 BUT .

&%k

(1] %1 Jik. 4E M3 PCC6803 eI 110853 My w1 2L 52 [ D]. ik
DL R R 2 . 201 2.

[2] s B, T AR bl . 0 9 3k I8 A B AR otk e (],
A TR A4, 2010,35(3) 1 105-111.

[3] 5 ¥ SEME#H PCC6803 t sl11466 fy 4k I TR BF5¢ [ D],
AR A2, 2009,

[4] Yukako Hihara, Ayako Kamei, Minoru Kanehisa, et al.
DNA microarray analysis of cyanobacterial gene expres-
sion during acclimation to high light[ J]. The Plant Cell,
2001,13(5):793-806.

[5] Takeshima Y. Takatsugu N, Sugiura M, et al. High-level
express ion of human superoxide dismutase in the cya-
nobacterium anacystis nidulans 6301 []]. Proceedings of
the National Academy of Sciences,1994,91(21):9 685-
9 689.

(6] #2% T, A & M P7 . 45, ERHE 7002 241 DNA 42
By L[], 605 2, 2013(20) :95-97.
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(8] xR, & TF. HEGE. 5F. & WA F 4] DNA W2 Y
PCR ¥ 34 [J]. A= #24 7%, 2008, 26 (1) :60-63.
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Study on liquid fermentation technology of Eurotium cristatum

LI Wen-juan, LV Jia-li", YAN Ya-mei, WANG Xiao-peng

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

na)

Abstract ;: Taking Eurotium cristatum ,the superiority strains in Fuzhuan brick tea of Shaanxi,
as test subjects, using liquid fermentation culture and L, (3') orthogonal test to study the
effects on mycelia by various media and conditions. The result showed that the optimal cul-
ture medium was: potato 20% ,sucrose 4% ,ammonium nitrate 0. 3% , KH,PO, 0.15% , Mg-
SO, * 7H,0 0. 03%. The optimal fermented condition was: culture temperature 28 “C,rota-
tion speed 120 r/min,pH5. 0,the amount of liquid 125 mL (500 mL canonicalflask) ,incuba-
tion time for seed liquid 5 days,and fermentation time 7 days.

Key words: Eurotium cristatum ; liquid fermentation; mycelium
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. WK B R B R B AN TR B L R RE R By L AR Y

568 58 TRUHE TR O AR i 2% v 1) I A TR R R AR
it 25 AR 1ok A8 vl ask 45 5 S0 S 0% 2% 4 BT AR £
BEWE RIS IR o o R e KT B (8 e o A
M1 DX 2% 5 R AR A 4 A6 1 I S R0 O )
PRAEZ T 30 KA A e TP AE 2 R A7 2
Wi

H T 568 € 1O T ) AEAE TR T T AR B A5 R A 1Y
(N SN R = O (RS R AN o0 e 1
o 2 B RYA T O L 1 A Ak ) k. e 2 K
TR TE AR IR, IR A & A E TR K
B % o (H 2 AN A R R 1 A 7 5 ) B4R V1A
i 7 AR ) T8 2 R T R AT R L R L BRI
K AT LSRR Tl Ak A 7 i L & I A
AN R S NSRS N S D 2 9 O
MR 25 A B 8 IR A = o 2R B E SR
PR A B (9 P 35 BT

R[S ik B A ) e 9 1O AT R TR VR 43 5 i
HhZKE, % PPARs K526, HepG2 #5251 %) 2 §F 5¢
LR R R BT Bob R TE L R B A1 £ B X PPARa.
PPARy.PPARG3 LR BIAT 16 1. 5 47 50 %t
568 S HICAE T 2 TR VR AT T 9 L UE et 2 Wi T
A i TR YR A BB v 5 A e i 1 o0 9 R A T T 43 30l A
i = A TT AR 23 At T

AR SC LA PG AR At 25 v A 3 B T 5 B TR
T2 500 A R S AIF AN (] B 7% 56 43 AN TR B 3% 4k A e
5 T TR TR 22 BRIV B 1) 52 ) Sy e 5% 008 TR TR 22 A
B B B o — 25 7 & AR R LB 2 % W)
ik e S S B T Ak A 7 A R s R4 .

1 ##5FE

1.1 A#FRiE

1) ARk 15 3% 3 . CZG (5 % NaCD) 85 7 3 (REHE
4 g NH,NO; 0.1 g.MgSO, « 7H,0 0. 05 g.NaCl
5 g 3h8 2 ¢.7K 100 mL,121 ‘C K 20 min).

(2) R WEHE 23 PDA #5535 3 CF 5 4% 3% vk
T YT RNE FREL 200 g S8R NI
ZEABK BB 20 min, U Z 20 A o U8 L 7E SR WO TR
B 40 g A HE L 4k 22 IR R 25 50, ¥ AR B K
3% 1 000 mL, 78 121 C K 20 min).
1.2 KA FNE

(1) 350 - 20 0 | 22 28 0SB TR RS L R R

MgSO, «» 7H,0.KH, PO, .
128 53 Hr 46

A H% B TAER (B 2R NFED ;
DHP9080 Hi FAVIH I 5 55 4 ( LA ML ik &
B2 s LS-C50L #8957 2 iy He 28 V3 K I i (VLI
VT RSP B4 ) 5 101-1 BB Bl XU 4 46 (db o
B AR A BR 28 7D 3 5235 B 5 48 (WA R T AR
I T A BRAFD.

1.3 A BERM T ARAR

SR W) 7 M T B > T A B S e > B )
H0.5~1.0 em® > 2R M B 20 min g~
TN IS [) B9 18 23— 40k 1 50 — 4328 31 A% 1Y #ETE
L K E (121 °C 20 min)—F AR Fl— 47 K
RIS (28 °C 120 r/min)— & 5 JE 4% 3 g — U
BE TR 22 fR— 1 g T .

L4 BIR*HLRTBRGY A
L4, 1 AS[R PP 2Rk 5 % B 22 BR 1 5 52

DL PDA B filh 5 752 5 B 223k T M 48 45
A3 IS 5] o 28 19 Bl VR 8 760 4 L 22 26 0 L REARE
FUBE 8- FRHOBIRT) B 5 5 b i i I, 72 28 °C,
120 r/min $55% 7 KR BRI B 57 09 K 8 VRO E
VEACIT U8, FHZE R /K DRV 22 U SOHE L TR 223K i
£ 30 C~40 C Ry fE i85 3246 h T, 20E 55 B
AR R A PAT L.

14,2 TR o 00 REWE X 7l 22 BR T 5 5% 1)

DL PDA S B fih 5 752 5 B 223k T M 48 45
SAEIIMA 2% 4% . 6% .8% . 10% Y 4, 7E 28
C,120 r/min 5 5% 7 K. 58055 57 00 KWW
E IR AR R, R AR B K DRV 22 Uk OB LT 22 3R
JCEAE 30 °C~40 CHMEER FAPMT . ZHE
Je BCH S BEAS HR A = ASAT SR
1.4.3 TR EIE X B 22 8k T 55

DLER I 4 % BEBE (9 PDA hy B Rl % 35 0%, 1 2
BRFE NIEAR 2SI 1. 0% A A &I B
B R A IR &% AR T LR RRR D) L 7E 28 °C, 120
r/min §5 3% 7 KK R R 0 & B € R Uk 4K
1hUE, FHZE IR Ve 2 0k, OB LT 22 Bk il B AE
30 ‘C ~40 °C By H & 55 =48 th gt 1, 2 4E 55 B
RN R M AT AT
Lodo 4 ASTR)E o 00 i TR i W) AT 22 3K T 7 5% T

PLTRAN 4 % BEWE A PDA by JE b 8BS 95 58, 14 24

KCI,NaCl, #i f2 . &,



< 130 - ReHAALESB

% 34 &

BRTE bR, 4 BImA 0.3%.0.5%.1. 0%,
1.5%.2. 0% iR %% . £E 28 °C,120 r/min K538 7
KRR 5 5% 10 S 8 W o B B AR %, T 2508
IRV Z R AR LT 22 3R, B #E 30 'C ~40 C
) P B SR A P T, B S B AR R AR
=AAT SR
1.4.5  N[FEFhSETCHLER X 14 22 8Kk T 8 52 i)

PLERAN 4 Yo BEWE 0. 3 % Al PR B 1) PDA y RE Al
Fi g T 22 3R+ N AR AR 20 0 A8 A [m] A 28 A
SR IHLE: 0. 05% MgSO, « 7TH,0.,0. 1%
KH,PO,.0. 05% KCI, 0. 05% NaCl, 0. 001% Fe-
SO, 7E 28 °C,120 r/min §5 38 7 K. B35 5%
1Y) 4 T VP S B DB AT DB, FH 2 1R K Bk U 22 T IR
S HB 228k, B AE 30 °C~40 “C IR K 3744
B, 2 fH S O R DR A A AT
1.4.6  ARALE: I BRI Oy i o

R RN SIS 5 R B JEURE KA I A% 1 B
AR o Bk U, A TR B A AR, MgSO, - 7TH, O HI
KH, PO, R THlE, DI 228k + & I fatr, #1417 Ly
(3D IEAZISS , Wk 1 Fr 7. A4 3 96 245 51 o o ok
2% HIL A TR VRO e T s 3 KL B P AL B

F1 L (3)RBEERERKE

KV RENE/ V6 THRRER/ %0 BRRR AN/ 00 LOKBRRREE/ %
A B C D
1 2 0.3 0.05 0.03
2 4 0.5 0.10 0.05
3 6 1.0 0.15 0.10

L5 3R &AE AT B LA R H ok
1.5.1 pH X & 22 Bk 1 5 5

DAk J5 PDA b SEah 5% 3% 55 . H NaOH 5%
HCl #5555 pH 435028 4.5.5.0.5.5.6.0.6. 5,
TE 500 mL = MHEIER %W 125 mL.7E 28 C,
120 r/min 5/ FHIRZE G R R 7 KK = MR
FEFE 00 e % VR ) A e U AR o L R I OK BRIk £
WO L 22 Bk L i B AE 30 °C ~40 C By feE IR R
FEAR R T R R O A R AT
1.5.2 2R 56 TR 22 5K T 55

PIGAL G PDA g Bl 455 95 3, 76 = M
AR 15%.20%.25% .30% . 35% Yy 85 7
LB AR ML AE 28 °CL120 r/min {5 7 K. KB =
FFRE L 35 0 & 0P A o DR AT U8 L FHZR IR Uk
W WL 22 3K, i B AE 30 °C ~40 C W 1H
W B R AR LT, B S O A B E A

AT S B
1.5.3  BEF IR X 228k T B

PIAGAL G PDA Sy BE6ili 1% 35 25, 43 B AE 26 °C,
28 °C .30 °C .32 °C .34 “C,120 r/min 18 & & 3% &
FE T RHE =R RO RS R 0 W 8 i 8 4Uat
U8 FHZE IR K U ¥ 22 U, W B O TR 22 3K, Tl AE 30
C~40 CHTE RS FRAR L, 206 8 5 B0
O S X N
15,4 PRI X TR 22 Bk T 5 5 i

PIEAE 5 PDA b JE Rl 1% 95 5L, 76 28 °C, 100
r/min. 110 r/min. 120 r/min. 130 r/min. 140 r/
min fHIRE G R 7 K. = AR IR0 R R
FH 2 8 ARAT U8 F 288 /K Uk i 2 Ok, W B LT 24
BRLCETE 30 C~40 CRYMEIR R F4 P T, =
E S5 B AN B R A AT SR
1.5.5 7k 5% HO 208 VR A O T e 1 R TR 2% 1 1 1

3 3ok % g S H 2B TR VR A R TR s R A Ay 1 A
b AT LA 5 i 5% 0 TR SR AR AR G R A B0 R £
220 % JHEME 4 00 SRR EL 0. 3% JKH,PO,0.15% .
MgSO, « 7TH, O 0. 03%. it — 2 W 2 4% IK I 1
BE R 56 . 2 BT A 58 OR IT 45 A il I 45 2R L i
THIEAZ RS X 3R MK T35, 0k 2 Ji.

2 HRE5ITiE

2.1 BARARSHLERE RGFA
2,101 BRUE B LT
o B B I EFRICR AR mRIK L
BYME AR IEARL R ITE, O EERE RS
T BERE LA UL A JEORME A e U Lb 8, Lk 2 R
4%.
H1 2% 2 W2, 7 28 0 B GF Al D 1 ) L 3T
12, X BB UURE L 28 T R b RERE R G
B BB IR, FLUR Ry W IR L 22 20 LR X TR 22 3K
S WA AH 2 L BB PO 7 i SR AL BT DA AR 3K 56 i
TR ABOCA Bl
F2 BMEMNELFEMEMN
HAT E/(g/100 mL)

kR 1 I i I
Eikakia 0.15 0. 20 0.18 0.18
ER 0.08 0.14 0.16 0.13

TENE 0.28 0.23 0.25 0.25

AL 0.11 0.09 0.12 0.11

B IR ARMIHE 0.07 0.10 0.08 0.08

LARE B A i R BRI, 0 0l #5 IR 206 0400.6 04
82010 V0 By FNA K % 6 L T 5 AL TR 5 1
H1 2% 3 AT, RO 35 X T 22 3K 0 7 52 e A
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2R SCIR AR < O 98 HOHE T AR e e BT

+ 131 -

3 ITE 0. 20 Y0 22 Ay LI A AT g R 4 BV L
T2 L 1 U8 93 A A S 3 Tk 1B i 5 R TR T R A
W, TRV IR S 400,
R3 EEQSENELITENEI
T/ (g/100 mL)

S A L /0

RBRE A/ % ; 0 m T
2 0.19 0.23 0.16 0.19
4 0. 24 0. 20 0. 25 0.23
6 0.18 0.21 0.19 0.19
8 0.16 0.18 0. 20 0.18
10 0.17 0.15 0.15 0.17

2.1.2 FHIEKAHESEWHE

AR HE S MY E F LR 1Y 45 B 50R},
X 22 AR W A AR T AR O B R LA H L UKL
VB RRHEAT e, ok BE Sy 1. 024,
2 4 P, A [) B 280U 0 TR 22 35K 7 d 5 ) 55
K S TINAH R B AR PR B i B R B P I 22 K AE K R
U R BT B T HIL TR T 22 2R 5
W AR k. B e LA IR LA ML AR A
F TR 22 R A HR A TR B T 22 3k AR R
Y AUA B DRI T 5 i TR e g A LT
x4 AENEZFENEIE
WA T 5 /(g/100 mL)

P
A T I I THEE
HA MK 0.11 0.09 0.05 0.08

TREE 0.15 0.07 0. 20 0.14

e B 95 oy 0.13 0.08 0.16 0.12
Tl TR 0. 30 0.25 0.33 0.29
i R e 0.27 0. 20 0.18 0.22

DL IR Bk b B AR A IR, g3 i 4R IR 0. 300
0.5%.1.0%.1.5%.2. 0% My &t Jin A ¥5 35 5, 0
BAAERES =,

HR 5 AT, AR 8 & JEAE 0. 300 ~2. 00018
Fil N TR 22 BRI T AR i b A K L T B T 22 Bk R/
B — U5 AR e &R 1 0%, &
PR WA A M S 1) AR S VIR S 11 BT A A B IR
b, R 0.3 90 Al TR 4 1) A 5 i

x5 WHRERAEXNELSENEM

AR HA T/ (g/100 mL)
(R /% 1 Il Il -y
0.3 0. 30 0.21 0.25 0.25
0.5 0.23 0.19 0. 34 0.25
1.0 0.27 0. 29 0.23 0. 26
1.5 0.25 0.27 0. 30 0. 27
2.0 0.31 0.27 0.17 0.25

2.1.3  THLER M e

P GERRIE AR R B h B2 PLS.K Mg,
WEERERA R 2R s AL, 5w 0
5 P ICHLER HEAT I, i A AR W TC AL AR

M1 % 6 A1, 5 A AL ER X B 22 1A Ak K AR ] 22
SR E, Hd i A KH,PO, #il MgSO, « 7H,0
B P 22 BR R B, e T T B . TR AR IR G
BUw i KHL, PO, 1 MgSO, « 7H, O 1E REEm
ToALEL.

K6 FARAEHNEXNEL=EHWFIE
WK+ /(g/100 mL)

oL I I T
MgSO, « 7TH, O 0.32 0. 36 0. 38 0. 35
KH.PO, 0. 30 0. 35 0.27 0.31
KCl 0. 25 0.19 0.21 0.22

NaCl 0.23 0.15 0.13 0.17
FeSO, 0. 26 0.18 0. 20 0.21

2,14 AL B IR A T B 2

Zif BRI 2 R, 3 R TR R IR R AR Ay
18 R RE A M B R A R B b AR, MgSO, -
7H,O fl KH,PO, fETTHLEL, #17T L, (3") IE 38R

HRAE R 7, R H W 40 A % 40 A 1E 28 i 56 4
BN 9 IR 22 BR T EHOR A L 48 4150 1 14
22 R i B A 0. 43 g/100 mL, BALH A 2
AyB,Cy D, A 245 Frit B B L4l & 2
A.BiCyD, KRG8 8 A.B G, D, HHE T
Mot A A, B,Cy D, 414 3 45%) ik 5, 3 k&
BOERZ T EGRES R LN AB.C,D, A&
BT 227 i i, ik 8 0. 48 g/100 mL. T DL A E
TR REBIARRE KBNS TN .+ E
20% JHEME 4% REMR £% 0. 3% .KH,PO, 0. 15%,
MgSO, « 7H,0 0.03%.

X7 BRESEXTRELER

g R % W22 T /(g/100 mL)
A B C D 1 Il I FE

1 1 1 1 1 0.29 0.25 0.30 0.28
2 1 2 2 2 0.32 0.34 0.28 0.31
3 1 3 3 3 0.24 0.29 0.17 0.23
4 2 1 2 3 0.35 0.40 0.42 0.39
5 2 2 3 1 0.41 0.45 0.44 0.43
6 2 3 1 2 0.33 0.29 0.36 0.33
7 3 1 3 2 0.30 0.36 0.40 0.35
8 3 2 1 3 0.27 0.30 0.23 0.27
9 3 3 2 1 0.25 0.28 0.31 0.28
ki 0.819 1.020 0.879 0.990

ks 1.149 1.011 0.981 0.990

ks 0.900 0.840 1.011 0.891

ki 0.273 0.340 0.293 0.330

£, 0.383 0.337 0.327 0.330

ks 0.300 0.280 0.337 0.297

R 0.110 0.060 0.044 0.033

gg A B Gy Dy

2.2 ABERARIE LHTY R R
2.2.1 TRy 5 R I [R) 0 TR 22 T E A5
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FHAF B % 76f 28 T v R A7 55 77 L o0 il ke B 22 1
4.5.6.7.8 RIFFERIE LM, LB 6 K, & HE
71

0.40

s o o
N [o3] @R
Qt [} Q1

/ |

14 22 1% / (5/100mL)
5

0.15

h 5 6 7 8
AR5 FE M/ d

Bl WHAZANASELTEGY A

P LR IR 6 RMEWLTETLUEH,
MR IR 5 R Bl B R A R g 58
IR AT D HLE 6 T LS R S IR
AP FREZ . AR HE 220 £, 3 2423k 2 0
S 4 A s ) BRI T B /0N T B0 AL B R 1Y
P22 BR s 52 A R 787 B0 /D B 22 BRSO AR 0
b, FEHUAM AR B, 22 L 3 B A 1 0 B 45 5 OF ik
Y — BT 22 5K,
2.2.2 IEIRIRIE N T A

R 22 E K E B REEN 1 E,
AR IV T 5 A B B AT R R 5.

& 2 AT & H .30 °C Kk BERT 77 B 22 7 & B .
FE 26 CLAF B A KA X 2218, 28 °C b Beali 2k
KR AE 32 °C ~34 °C BBl ] LA K, J 09 4
28 C~30 “CHK, B . 25 5 e 1A, TN G 3% 97 Ui
JEANRE L

/‘\

—_ .
35 03 ;////////////. “““““‘~|
(=]
o
Ll
S~
20
S~
=
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In vitro antioxidant activity of saponins and flavonoids

from xinjiang Diaphragma Juglandis Fructus

LINGHU Chen, Xmnuer ¢ Abulaiti, Aytulun ¢ Simayil "

(College of Pharmacy, Xinjiang Medical University, Urumgi 830011, China)

Abstract: To research antioxidant activity in vitro of total saponins and total flavonoid from
Diaphragma Juglandis Fructus , Using VC as a positive control, the antioxidant activity in
vitro of total saponins and total flavonoid from Diaphragma Juglandis Fructus were evalua-
ted by scavening rates against DPPH, superoxide anion, hydroxyl radicals and ferric reduing
antioxidant power. The results showed that both total saponins and total flavonoid had
savening effects on DPPH,superoxide anion,hydroxyl radicals and ferric reduing antioxidant
power. Over the studied concentration range, the radical scavening activity had a dose-effect
relationship. Total saponins and total flavonoid from Diaphragma Juglandis Fructus have
strong antioxidant activity.

Key words: Diaphragma Juglandis Fructus; total saponins; total flavonoids; antioxidant

activity
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Hr 88 % Bk 4> 0 K (Diaphragma Juglandis
Fructus) & BEBL B B Y — k) R AN
14 A T g B, H 2 25 i B R T S T 5% 5 R T SR IR AR
O AR 0, SRR R € WA 0GR BUE B 4 B, <
s R B A% Ak 430 R B TR YT B MR RS .
VR IBUR DRI R TSR A E

P AL ) 35 B o 20k 7 SR BN AT
TR R R B O DL B AR . R, SRS Y
(R AN BT SRR BRAK Y A H S, X6 97 5 9 Al
PRI AR AR A 25 4.

W) T FEAE AR 22 T8 B T M4 Al B i 4R Ak
F. CAT SCHERARGE A P B AT AR R
Y BA —E PR A TE P B SRR O R B
LRI B T 1 44 S A AR T R T 5 AE [ N A0 3
A WL AH SCHRIE , S BT 7300 AR B 245 FH AN A 1%
A F ST HINE IR 2R T i 2 B

A B A ZAE W 55 08 0 i H R B
A T B3 o A S 36 58 3 B HURZ Bk 4300 R S BT
SVE TR B4y WE ST T AR S B A AR L DT SR 45
FALME 3 0o AT T Ak 245 1) 24 BRAE FH AL 48 4L T
filt s I Rk o3 O AR ZR G T R AR A T BB K 4.

1 SRIEER4SY

1.1 A 5RA

F R R o B e R AR ) R A BR A
ALAES YY20110428) 5 25 T br oy 1 2R
YRl A PR F LS YA0T09SA14) 5 # Bk 23 0
AR (I 3 58 R0 EH b 1K P BT 908 B R} K 2 24 2 B i
5« BT A7 ) A0 042 5 2 A 0 B B AT 9 ) Ak R A%
() T A A T B ) 5 R SRR L UK TR L PP B VR TR
W ik IE T B . DPPH B /K% 1R 5% 12 V.
BRIFT SRR B IR £ 22 p AT (pH =8, 2) (4B 2K
=W OO ER ER R VR EALRE S A LR E R R
Sy AT AR L 3 T O E TR A4k T R F.
1.2 B LH#&%E

UV2250 BLEAMA] WA 6 R BETH CH AR B Y 5
EYELAN-1001 %jje % 7% A& A (L ifg 2 B3 A7 B
A s DK-S24 79 e $VEE R /K 9 85 (B VRS 22 S 06
A A BRA FD ; SK3200H AU # 75 175 Pe AL 1 I
SERF AL A BR A D 5 ABIOA-N B Z I 1K
- (1 1AM R BT R 2 3R A IR A D s DHG-
9053 A Y HL B I B A R A (RS 2 SR B A
AR D s FW135 885 #EHL (A 5Tk O B B 57 Y
.

1.3 %Rk
1.3. 1 BBk A0 A B i ) 12 B

PRIk 430 K 50 g A 400 mL 50 %19 &
PV 5 () B B0 B8R 7R T e ML aE AT B R 20
min, X AT 3L U8, S U R AR DR AT IR
BEMA 200 mL K% . FH 200 mL B A i fik %%
B3 W, A E S5, B R L g 200 mL %
I ZE B 3 K 4 TR L BR AR O A I e 4 159 BB
B A i . I 50 90 £ BERE 2% 2 100 mL),

% H NaNO,-Al(NO;);-NaOH i {6 & 2
M TN S D £ 5 L DA T O X R
FRifEIZE i A=12.369C—0. 015 8(r=0.999 9),
T WS RE CADY g A b, BT 6 W BE (O S Ak
B AT K R 506 nm, 5 3R B K R & ik
BE.

1.3.2 Bk DA B B B R ER

FRECAZ B 40 00 K 25 g, Jim A 80% & P 625
mL,80 ‘C/K¥ RIHHEE 2 h, [0 2 ¥k, T ik . KB
YET N 28 18K 35 288 75 10 v i R SE IR R IE
TEEARHU 3 WK IE T B A U G T IR ke 4 19 5
ARSI 80 % L WEE 4 & 100 mL.

K 5 060 7 R RE- DK I R - 1 AR Bk 8 K R WOl
JCRE LI S B R L DL R R A X
i AR HE R 2 o A = 39. 221C — 0. 026 4 (r =
0.999 2), Hidr, W R CA) 9N AL b5, T ¥k &
(O) MR A b, K % 1 563 nm, I 2 H AR R
1.3.3 DPPH H %3 bR aE 7

FH ) B B A B R R 0 ) R v B A A
FIRE ST 1 mL, A 4 mL %K 0. 004 % )
DPPH ¥ . 4257, il T #E 6 R M 30 min, 7E 517
nm b LB EE AL B4 mL AN [R) R ) BE S
W MA 1 mL B0 5 56 BE(E A A5 B4 mL
0.004 % DPPH %%, A 1 mL B 2 WOk B
B R Ao HEE =W, 40 B3R xF DPPH 19 7
PR TR AKX N

HHRED=[1—(A,—A)/A,]*100% .
1.3.4 PR3 A LB BRAE S et

W1 mL¥E N 4.5 mmol » L "HIBER W £k,
JIA 1 mL ¥ EEHN 4.5 mmol « LK IR-2 %
VSV PRI R o B2 A AE i 1 mL, e 5 i 1 mL
4.4 mmol « L' H,O, KN, F 37 CKRIBF R
N 30 min, £ 510 nm AMWEE. 1 mL 2548 K
RF 1 mL A 7] BE 04 FF b V89T DU A5 o 1 0 S
HR A 1 mL A EEARE 1 mL 280K il 15
FES B EAE A AL s 1 mL 28K RE 1 mL X
UK BT IR OGE N A, E =R R



¢ 136 - e #E

rEER

% 34 &

TG
EWHRER=[1—(A,—A,)/A,]*100%.

1.3.5 MEBET A bR et

KA =1 B A AR RN BCS mL 0. 15
mol « L' MR Z I (pH=28.2)5 1 mL #
WIRA T 25 CHEE/KE 15 min, A 0. 2 mL ¥
BER 45 mmol « L' AUAE IR =y, ¥ 2, 7656 U 43
BREFANA 10 mol « L™ 4R R 1 2 1k ) i . F 325
nm A0 E AL S IR A 0.2 mL ZE IR KA
3% 0.2 mL B 45 mmol « L1428 =y iy ] & 1Y
WA A s 1 mL EFCE 1 mL AR5 T
FEMRIEE N Ay, BEE =W ISR FRHE .

HHRHED=[1—(A,—A,)/A,]*100%.
1.3.6  Fe'' i JFUAE 7 &

0. 25 mL AT B B9 L0, 25 mL pH
6.6 HIREMR 2% WA WA 0. 25 mL1 % 198k S 4L IR
4T 50 C/KIE 20 min JGINA 10% =& 2R
# 0.25 mL,500 r » min "B 10 min, B 3§ &
0.5 mL MZEM/K 2.5 mL Fl 0. 2% = S 1k 86 % Wk
0.1 mL, %), & F# % 10 min, 7€ 700 nm 4b )
WA
1.3.7 @itk

K SPSS 17. 0 et 2= A F 8 1C50.

2 HR5H

2.1 BRRFFEFZWOLE

SR R DR BB BCE N2, 7%,
TESLE T E AR 100 mL A B R BOR b, B
FHH R ERE N 6.78 mg « mL ™",

KAk o0 O AR BB T A S BBOR Ol 4. 2960, FESE IR
HE 28 28 100 mL A9 R ¥ R 2 IOV b, 8 95 R 1 5
EWEN21.02 mg + mL7".

2.2 ' DPPH A WAk #)F kst

W1 R R Bk 0 0 K SR R
DPPH [ 2 B A7 5 A 15 bR AE 0. B e 18 A0 3
i 75 52 B vk B 96 BN L 4 DPPH [ by 3 9 375 % fiE
TEREY LR, YR BHMIKRERN S ug » mL™
f, HE B R Ny 32, 74 %, Bl AR T TR R W
WA, FLUH bR AR 0 45 2 B R YR B 16 ug -
mL U, HVE R R O 28 %0, Bl o R T
R 48 R JHE T R e g . 2 R 0 R R R
64 ug » mL "B, VE B A AR I8 B R R AE 70. 3%,
LS T T T A o v R L i R SR I AR T A
k.

VO BB B BE A 1C50 435k 9. 428 ug
e mL '.8.296 ug » mL™'.44. 291 ug *» mL™'. )\

1C50 $ s vl A, B 2 AT 7275 Bk DPPH H 219 g
DT EEEARF VC A2, iR mR SR A 0 VC.

100F .

sob 4 e

§ 7of o —x

§ 60 . :

§ 50F S ve

Y 10f /‘ * ®  Saponins
o * K —#—Flavonoid
(] SPEPST A VS ST S ST SO

0 5 1015202530 35404550 556065707580 85
Concentration/(ug mL™)

A1 VC.owAZL2df it
DPPH & vy A& o) & rkde

2.3 stpAadAaing

Rk 430 AT FR 3 [ fh 3 09 55 BR BE 0 45 R
B 2 fras. m 2 o] DU s 5T R X R
F AR RIE T — & NIEBREE T HAESL Rk
JE YU P S I ROE AR R R E RR AE JR  k
FEHR 0.6 mg « mL A, H i BR #4350 h 36%.
23. 7%, B T R B3R P T BR AR 4 .
MF R HER NS 1.6 mg « mL A, PR BN R
RIEAGR B KAH. L5 Ak 238 hin o ok 8 L P 2
14 785 B R 34 B A OC W i AR Ak

VC, BT BB 1C50 20514 0. 054 mg
emL'.0.934 mg* mL"'.1.193 mg « mL™"'. A
1C50 BCHEmT 20, B 7 A Bl X 2 5L B 2L )
HERRE I VO, H BB TR AR T P AL ARk
Fh B Z [ AR AE 22 S e (p<<0. 05) . ZEAH R Me B T
SRR X R 3 00 T PR AE 7 B R B A

90}
8o} | o

~
S S
——
——r
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}

! —®—Saponins

30H ¥
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AL AwAG TR

2.4 MBEAMETFabAFnkh

f B 3 AT, N R R R A T R AR B
F H 3 A A BRI RE T, ELTE S0 vk
WENEHEN LR, DT REWRELE 1~8 mg
e mL 7 Z EIEF, X% H AR R RN 38, 65%
~85. 4% ; MHE T WK EAE 1~8 mg » mLT' 2
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(] B, %32 B H S AT BR 2 31, 96 ~T75. 4 .
VC, BT B EE R 1C50 20914 0. 103 mg
*mL7'.2.208 mg * mL7"'.3.340 mg *+ mL~'. )\
TC50 H i ] 41, 5 32 1 0 3 5 78 % 8 40 B 1
F H 3 A 35 B AE O T S 0 VC L L R AN R
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U
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A3 VC.o s ARELHFA LRI
AT BT A GG TR
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M 4 AT LA ARSIk B Y, BT
R T () 34 SR RE T 5 L o R R I B Y R
F R BV R B A R SR AN n vC, ]
ERWIRAL BT EE — b E bt
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/)K
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1 ]
12f e
| !
< LOF ’K l x
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3 Zig

o4 18 HT AR REAS TR 45 Fh il A R G| R
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ML AR PR RR P BE L ORTY RAF L XL
WA 5 A AR A g A i PR A
FUEATRIAE A A S KA. SO b S 40K
SRR BT AL TR O 2 BB 5838 9 5Q . BT, A
RAZME I3 0o A B8 AT A AL I8 P 7 T G A7 4238 it
XM 30 AR 2544 BN T8 0, 38T 25 B R
HOIR 9.

AR TE T AL 0O A S R T R B A

PROMICA AT P, 5286 25 R 3R U] . S R o
HEA —E BRSNS 1, Y BA B 9 DP-
PH [ fy 3k 23 [ iy 2% 8 A B B 1 B i 60 BR
AE J7 A Bk I I RE 1. HR Bt SR AR D AT [
VC 55, AT fEJU A 8 o i R R — R
Jit AN — B S .

A S0 X A Bk 0 AR BT AR PR AT T R
WFFE, Sy Bk — 2L XA BE o300 AR 3 5 Al A i 75 B A Y
2y PSR B ST B E TR ORI KA A B
AR BEIRSE AL T — E A BLE R A

A Jr BB FER X R B R AT i —
IR RS AL VR E L LA B R Sy OF SR T A A
F14 B FL 53, 3 AT SRy SR 9 A 3 TR AT 5T B 258
TR 2%,

2% Uk

(1] PR FEFe il « A 8. BB /RE® HEL (%S IRIO
[M]. B8RS Jfrim A R T A: I, 2004,
(2] B « X I Bl « SRR, 4E 5 R E W R 2 (45
IRIOIMI. B AT Fam A R A AL, 2005.
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A R AL, 1975.
[4] ST AWRAC, P . I 00 945 TR A &1 7 41k 0 1 1)
FE[J]. B2 SR, 2010,29(3) :292-294.
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H E. 2L UBRIDAGAEZRNERE A EAMER AN XEARAY>. O TELES I F
R BT HENRBAFEIANNR. 2 TRBBETHI TSN LR RAANER
HERR RETESCLGEBRAEXRBER AR THERA TR TSN MBI EL AL
A RE LBETATHNRABROEENEERN AT THBRTHI T &0 L4
AGTRZAVRERDS , FLHTHAROER LR T BB ERTHERSHAL S
FHA AN LR BT LET AN ASHER AEBDEZREMAAAEN .24
ST BHENE RENERRBRR B ZARAET FELT SHTEATHRED P
A oWEREN  SEBEANENIRD NI SN AL TR A G ik B R EALY H L 1E%E
8 10%;: S A AGEEBENIEN . ZANEANERAT T . REMAY ALK N ENE L
NAEW 60%; SRR LI RO ENTRRA AW EEN 70%. AL T
VTAHAZLI S B RAADNFIREANEZRAELH ABHFRAINFH AR RERET

Bl AR Fo BN B
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hE 4SS . TH745 XHkFRER: A

Research of loading characteristics for satellite-based multi-axis system

ZHAO Zhi-ming

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

Abstract : Satellite-based multi-axis system is the key part of precise system for Acquiring,
Tracking,Pointing (ATP). Because of its complex dynamic situations, the characteristics i-
dentification of loading is worth studying. The contents include analysis on the resources of
friction torque,improved friction torque model, the cable torque model based on certain ex-
periment,research on gyroscopic effect of satellite-based multi-axis system and its model, es-
tablishing the dynamic model considering coupled loads and simulation results. The work can
supply the input data for dynamics modelling of multi-axis system. Taking certain satellite-
based multi-axis system for example, the friction torque,cable torque and gyroscopic effect
are studied, and the coupled dynamic model is also given. There are three results as follow-
ing: the accelaration alteration is 10% of the peak to peak when the friction torque is 8% of

driven torque;the residual torque alteration with cable torque are 60% of the residual torque

x WFS A HE2015-12-07
ELTB ERARR LA H (51305246) 5 BePiA #E T LB R H (14JK1107) 5 Pevh Al KA RS sh & &m0 5
(BJ13-07)
EZ B oREW (1981—), F I A BRI A VR 181 B 58 05 1) 232 3h 46 i e DL 3l ) 2% R 12
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without cable torque; the max incresment of voloctiy results by disturbance of pitch axis is

70% of disturbance volocity. The foundational model and data for the simulation and experi-

ment of multi-axis system are also can be provided by this research.

Key words: multi-axis system; friction; cable torque; gyroscopic effect
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Modeling and simulation analysis of front suspension
rigid-flexible coupling

ZHANG Xiao-zhen, SHEN Rong-feng”, ZHOU Cheng-jun, ZHOU Xin-nian

(School of Transportation and Civil Engineering, Fujian Agriculture and Forestry University, Fuzhou 350002,
China)

Abstract: Modeling and simulation analysis of a front suspension with MotionView software.
In the dynamic modeling theory of rigid-flexible coupling, Craig-Bamption and Craig-Chang
methods are used to describe the elasticity of an object. In the front suspension rigid flexible
coupling model,the front suspension model is achieved by establishing front suspension sys-
tem, steering system,tire system. In the front suspension simulation,the characteristic curve
change of wheel hoptrip,the angle of the front beam.kingpin inclination angle, the camber
angle of the main pin are analyzed,and got that characteristic parameters of front suspension
is to meet the design requirements,also showed that rigid-flexible coupling model than the
rigid model can accurately reflect the front suspension frame of actual performance.

Key words: front suspension; Motion View software; rigid-flexible coupling; modeling; sim-

ulation
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DSP based fault diagnosis of rolling bearing
for paper-making machine

GUO Wen-giang' » XIA Ling-jun', QI Lu', LIU Le-le?,
ZHANG Bao-rong', PENG Cheng'

(1. College of Electrical and Information Engineering, Shaanxi University of Science &. Techndogy, Xi'an
710021, China; 2. 63751 Troops. Xi'an 710038, China)

Abstract ; In order to solve the problems of real-time and low accuracy for rolling bearing fault
diagnosis, this paper presents a combination of Mallat algorithm and BP neural network
based on DSP for paper-making machine fault diagnosis methods. Vibration signals from roll-
ing bearing are acquired via vibration sensor controlled by DSP. After AD conversion, the vi-
bration signals are decomposed as the feature vectors by Mallat algorithm and the diagnosis
model is obtained based on the BP neural network coded in DSP which can determine the
fault type. The experimental results show that the fault diagnosis method based on DSP for
paper machine rolling bearing has good real-time performance and accuracy.

Key words: paper-making machine; bearing; fault diagnosis; DSP; neural network
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}
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{
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put[jJ;

Err=Net— >Layer[ 1]—>Error[i];

/)RR
Net—>Layer[l]—>Weight[1][j]+ =
(Net—>Eta * Err * Out) ;

}
return;
}

FAF 18 o 7 A0 458 = 36 L B HM )2 A998 36 1
TEJZ (B 48 ¥R, o (8] J2 6 35 1 76 Upper J2 75 53 8] &
WO NEEIR | 7E Lower 2717 450 [ 0 26 , 3 28 )22 1]
7% Error 537 &A% Output HUHE weight[1][j]
FABRE L I 5 IO AR AR AR A5 210 357 A9 AL

(O T AT — WAL 1 A % 22

| target(i) —outlayer(i) —>out| <Error

A 1R 25 (B R T AR U 3 565 0 40

(6) 5575 20 < TR 2l il 7 i 15212 W B R A7
4.2 R AREIHERE

BP it 28 9 25 Y1l 2k 56 ) o B AT TR 2l il R
F14) A A L L o o R RS AR O ) A% o AR A
[F) A5 U] 48k I e o 4 B R 2 1 L Y BP i 22 R 4%
N RiR 22 /N T i /iR 22 I B2 P 2 45 1R 25, JF 3K
AR LED [AFR 38 52 A N 1Y $% 5 18 25 98 A HE
PRAE S, HE B A Ok U T Mallat 89k = 95 f# )5
DO AN B3 B RAE T I M2 W 4 3 A 800 A
REE AL,

VA PRENE S M A DSP B, F ] Mallat 3%
AR S5 5 20 Dy DA AR AE B L 9K i K A Ak A 36 F
YIZRGT 1) BP il 28 0 25 45 A0, 28 0o 4 0 o1 )22 1) T
AN S 20 B2 W R 0 X L 43 A VR Sl il
AR AL, LR g N Bl R 2 W DSP 2 24X
fith
for(i=1;i<{=Net— >Outputlayer—>Units;i+ +)

{
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if (fabs(Net—>Qutputlayer—>Qutput[i]—0) <
= Theta)
&.&. (fabs(Net— >Outputlayer — >Output[i+1]
—1)<<{=(1—Theta))

print{(“ PR ;

LW R T2 a2 PR A S AT A
W » 12 BEARAD J2 X VR sh il R Dy P i i 12 T 4 SR R A 7
FIWT . Theta(0) 212 Wi B{E . N BB 3 R (01).

5 XBWHERSW

SEEG Ay R B9 )& Case Western Reserve K
2 R MR SRR 5 5 AR ER 9
SS Iy BITE VR Sh Al R 3 .6 AR 12 A5 T ) ik
BT 3 AR NE AR R AR MY B B 45 TR sl R e
WL PN P L AN R I RR Bl AR s DU RO A 5 R
FERM A 12 k/s.24 k/s.48 k/s; 5256 o 7 s b
AR 5 E AR 4R 9 A 0. 007 mils, 0. 014 mils, 0.
021 mils,0. 028 mils, A 3CEEF 0. 007 mils X 1 %L

i

I FHAS SCHE: H B DSP 32 W vk HE A7 il ARCIR S
WS, S2I0 T EL BP #f s W 2% Il 2R iR 25 Err=
0.01,2WrE{E 0 B H 0. 618, ELASII 45 5 0% 1
~2 FIoR.

Fz 1 HAKNEWERSERE S
Mallat B = F D fEER
JR LR =R I NG S
45 A
55 a(3) d(1) d(2) d(3)
1 0.1205 0.0212 0.0172 —0.0910 0.2275
2 0.1413 —0.0033 0.0302 0.1134 0.3516
3 0.0837 0.0224 —0.0148 —0.0542 0.3638
4 0.026 3 0.0041 —0.0298 —0.0638 0.2479
5 0.0106 —0.0206 0.0125 0.1218 0.1205
4001 0.1745 0.0055 0.029 0 0.016 3 0.078 3
41996 0.2769 0.0086 —0.0183 —0.0095 0.094 9

4997 0.0594 0.0060
4998 0.1342 —0.0129
4999 0.2253 —0.0038
5000 0.0867 0.0176

—0.0182 —0.0281 0.1143
0.020 0 0.002 8 0.130 0
0.023 4 0.0719 0.0517

—0.0192 —0.0996 0.0310

F2 ET DSPHIRINBKISHE R (HIBIL W HE 0=0.618)
g2 7R S B FRAF ) 2 DSP i 1 4% DSP 2
ZH = .
R a(3) d) d(2) d(3) Y(1) Y(2) 4k
EH 0.1439  0.2014  0.2438  0.3002 0.134 2  0.3523 “IER”
2 1EH# 0.3758  0.4097  0.3278 0.1455 0.2312  0.3222 “IER”
1 000 EH 0.0218 0.1033 0.2878 0.3254 0.1231  0.263 4 “IER”
1 R  —o0.0212 0.0172 —0.0910 0.2275 0.1252  0.988 6 PN P
2 N FE  —0.0033 0.0302 0.1134  0.3516 0.2121  0.837 6 PN P
1 000 P L il 0.0582 —0.0815 0.0921 —0.0320 0.3231  0.887 9 PN P
1 WEEMEERE  —0.0058 0.0246  0.0018 —0.0159 0.7898  0.003 2 “WIhkipE”
2 WS —0.0050 0.0014 0.0296 —0.0118 0.9989  0.010 2 “WIhkikpE”
1 000 WHATEE —0.0500 0.056 1 0.0085 —0.042 9 0.899 7 0.1220  “TEBhKHE”
1 SRR ERE —0.0037 0.0125 —0.016 6 —0.005 3 0.8879  0.9869 NI
2 SRR 0.0292  —0.0141 —0.0300 0.054 2 0.9987  0.787 6 “ P
1 000 A1 P 0.0472 0.0431 —0.0551 0.0580 0.8897  0.7989 NI
2 1 SRR Sl il R P R R D UG iR B 1 S EHE i 1 471 B
F1 Mallat 53k = 900 i 5 B9 PO A 48 4E a0 2040 . 36 SEEREE IR

5 00040 HoA R BER A 12 k/s. S26 T REA I 2150
PR 4 000 41, ML EAE A 1 000 4.

2 R A DSP R I 2R 52 1) BP #h
25 I 24 B AR A B 12 WIS 6. G s DO A RREAE A 43 S
i Mallat 553 = 953 J5 10 DA 350 1 4k 3l 15 5
Iy EE . a(3) (d(3), d(2) .d(1), 2 Wrah R HhE
Sl R ) DU FCIRES I FRES P BORE R S R

(1)1 000 ZH FF A K 4 . 7 3h Bl K 1 1% 00 F

Z W HERR Sl 100 Y0, N BB BRI 50 7T 12 B o 1 o

R 98. 82 %0, VR BRI R 12 KT HE R 2R 98. 6404, Fb

Pl il 532 W VA 3l 97, 25 %% 5 S 2 I 42 I 1E
R 98. 68 %0 » i T CHR[8 1Y 95. 28 %%.
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Design of a battery charge and discharge efficiency test system

MENG Yan-jing, BAI Chong, WANG Su-e

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

710021, China)

Abstract: Battery is equivalent to a transfer of energy to carry body, then the charging and
discharging efficiency is particularly important. In this paper,the design is a DSP chip to con-
trol the battery charging and discharging efficiency test system, mainly through different
charging and discharging control,calculate the charge the battery release electric energy con-
sumption and discharge of electric energy, to calculate the charge discharge efficiency. And
experiments were carried out using lead-acid batteries, that lead-acid batteries prior constant

current constant voltage charging.constant current discharge and charge discharge efficiency

in about 85%.

Key words: battery; charge discharge control; efficiency test
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Research on video key-frame extraction based on
hierarchical affinity propagation clustering

DANG Hong-she, BAI Mei

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

710021, China)

Abstract; In order to extract key frames from large-scale different videos more effectively and
accurately, since traditional AP algorithm is inappropriate to the large-scale pictures cluste-
ring,a hierarchical AP method for key frame extraction is proposed. First get the color and
texture features of all video sequences,the pictures set is divided into several subsets, the tra-
ditional AP is used to obtain the exemplars of each subset; Then the adaptive AP is imple-
mented on the obtained exemplars,the key frames of video sequences are extracted according
to the index of Silhouette for the best clustering result. The experimental result shows that
proposed method is efficient in key-frame extraction and suitable for all types video re-
sources, has a high fidelity while the compression ratio is improved greatly.

Key words: video retrieval; key-frame; AP; hierarchical division; clustering

x Wi EHE.2015-11-27
EE TR perid B 8T RSO R E (2015SF275)
TEHE BN 4 224 (1962—), B Bep R o A #8082 WA B 5T 7 1) SR AL ) L 2 RS Bl A B B A FE



. 160 - %e#E

rEER

% 34 &

0 3l

AL 5 1 R A RS TR, [/ — Bk
)R TG AR L, R I & A Z TUARF . K
SHEMIT S Y Sk Y R N A B R LA R M Y
PRI A i 30 0 401 4 28 A 5 A0 0 4k 2 g ik 3] 5
1R AHET 1) 245

OB W17 i R 32 B M s R TR Sk i B
12 B 43 BT AR 28 0 ik 1 1 AR R T 5 it 2 ] Y
22 5 55 W Y LGB DG BREIT X LA o E AR TR
BB Bl gl S PR A 2 0 O B W5 3 A RO T B
S ARSI A8 45 S BT 2R OC BTN — 8 A B AR M &
T3 B 4 M 0 5 LB Ay BT A TP i i Bl S
TR RO J 8 T B A A AR 1 5 A 3 40
ARG R Tz W BETE T 2 0 O i R
BRI 5E HOGREE TN [ 1 R 28 07 . SCHR[3,4 ]
FHZEAER C W {H B ZEF MeanShift 7] UL H 1& W $&
G B W Rk =, B4 55 48 0 W) IR SRS rh . SCRRES
FM A AP (Affinity Propagation cluster, {jj 51 1% #&
REEFR AP EIE S AT RS E R E DL
R BEAH, X EUR AT AP RS 1T 210 i
U, AT LA 200 1 b A R i e R R (HE: S B
1 22 2 M FE T Y N A R EE 22 1 I [

SCHRL6 ] X5 T K B By £ s, e Fl T CVM
(Core Vector Machine, # .0 In] &= #1) ¥ 17 1% 48 15
FIHT 0B A R T E i AP RS T 4
AP BEM B EE. SCHRL7 2R FH 73 2 425 4 Jay )
BT RN = T AP BILROCR L R olss T
EHIE B E

AR S AR R AP B3k AT 5 i ot 4 B
MBS 1Y BB s BUOR, BER AP 26t
A2 2 BE R Sl Rk A PR AR Rl = AT 0 2 o
F# T A BG4 X B — A TR 3T AP 2k,
e 2 R At R X S B 2 bt 41 R B
BT IR AP R, RAM BRI PRI
JIT 2 A H A O T

i

1 APE&ZEEN

AP(Affinity Propagation cluster, {}j $H1&#& %
)AL IR 2007 4EAE Science [ #E H B9 — BT A0 R
Iy IR O F AR e R H  E R K
46 P Bt B vh A REAR B R AR R R e bl L dE
T TH SR EAL 3 AN W 8 A AR AR S
BRI OB B R ARG,
LA TA BB R L PO,

{Eﬁﬁﬁ%% L=(X,,X,,,Xy),N /|\ﬁ

ARV N XN BB R M S, HEA X, = (s
X2 ""51'“)5 Xj:(rl s 172 ""’Vn)E/‘J*H'qu/—\HéX%:

Dy —r)?
PEBRRRFEAR X, 5 X, BRAR.
FAALEE R [ S XL AL E s Gai) B RANFR

NBHE L PE THAR X, BER RN RE LG,

D E R, RIAREA X, B B2 19 v] Btk

[N
WAL 275 B TG HEAR SRR AR Z 8] E AT W 5 |

rGs D GIIBIE a (i) I B ML .

r(i,j):S(i,j)*r{)l;l}x{a(iﬂn)-#s(i,m)} 2)
r(i,i):.s‘(i,i)—If’lix{a(i,m)Jrs(i,m)} (3)

S(X, X)) =— )

a(ly]) :min{09r(j a]) + 2 maX(O,r(m,j))}

m7isj

Y

a(i,i)ZZmaX{O,r(m,i)} (5)
m#i

TER UGS 2, 2 25 B 2 UM [R) A9 {8 . 3 1R 13k

IS AIEAT A B A R R R, O TR IR AR

%ol A—JE R F A, EERWSUER, £ %R

1R AT A
ri=0—0r +Ar, (6)
a;:(lill)a;+%a,’71 (7)

ZUGEA A RIS R P,
2 ETFHE AP BIXEBIRE

2.1 HFfEFRIR

AR ST H AT T A5 A AR T 8 ek B R 3 ok
FAE. B0 ) FH 2 P AR B R A A B EHR
AT ART B4 250 €8 3 A B AT DL PR R 3R . B o3 A 8L
A& TR AEARBIHE v B R v i 26 53 A 68— By
T {E (Average) B4 [ 45 5 22 (Variance)
FOER S, = B 56 J & (Skewness) & 75, F] FH 2l
o BRI AT W, TC AT & AL R R . T
MR FE BA B2 R = AN i , R S S
9 AN 43 H SR A AR — i R B R R SOy
TIE B e Y AR DX I PN B A2 I B 5 4 A Ak S IR
JFE B AR A HES) R, S R ) 4 R e R AE.
T Gabor JE U % B9 80 AR AE $2 B 2 I Gabor
/N2 D7 a5 22 ROBE B R A 4 B DG BB B
{F 2 B30k A 3 5 e v SR R o R R SR K B
Az 5 B S WS (] AR AE 1) ) B L 28 A e K
Pt b2 5.

3 38 €0 R S0 FHRE AIE i R AR B 2R AR
PEIR G AR ) Ry wry s erarys ) s N B IE



513

WRALAF R TR 2 AP BYBUUOCHE Wi HR 7 S A « 161 -

R Be /N e IS (@) A1 ) — fL AL 2.

Vi =™ TI'min

r, =t tmin_ (&
Pmax — Tmin
2.2 & APk
2.2.1 mEHR3%E

e Ak BN R R 4 B SR 2 S 4 R L bR e
AP B EUAS T 5 b 0 85 (H R Bl 2 RO R
WA BEARCE IR F] 3 000 UL AT, AP B0 4
o W Y R AP B R Y R O AR e 2 A
DEE ARG RO TR S B
B ZA N XN A 5 R A 2 18] 74 B F
A7V TG A% 336, 755 B BT 22 19 I ) 94 B A O G T 4R
B A0 G 2R O 00 478 2 4 B 17 F AT, i R
KBRS PR AP RIS IL AL BB B EOR B A0
T AR B8ORS 8 B BRI AS SR A3 2 AP R
TR IR 1 A AT LA A O ot Y 42 B

i AP B MIF R E R E R OND 5 N
WREEERE SRR, )2 AP 2 EM
SR AT AP B3,k BT REAR RS E AT )2 IR
K03 K N AT EE B AR ) o AN
PP X REAS AT AP RISHE L H 8 B4
TR HAREZ LAFEA SR 5 X ik S AR A
FRRIEAT AP RIS, JE A5 2 e & B R b, 18
HEAT A3 X K /N BRI B 752 K/ E A 1000, BP
FeXFAE 1 000 MREARFEATHRE AP R, 15 B 4T
HE R AP IR 2B B 4R
2.2.2 ZBHERHER

S p AW S8 p (O RER T HEA B
WAERIE PO mmE M, (2 (DO EH . SHE
TEAY B, I AR B RN £, O T 15 28K
T B R, Sk [ 12 A0 Scik (13 13 i A 3h i 2%
27 JE RN IR B A TR R, . — P U RLE 1Y)
HRE A AR A AT R SR RRBE K p A
Bl A 2p, s pu/2] Horh p,, R ARARLRE B (EL DA
KBNS H B BRI IR .

. 0.01p,

P = 1 JRF50

K N YA BB, BIAE 7= A K A2 50 it

Xif R 3% i B RO TRl B R 225 5] A Silhou-
ette RATEM 15 br 28 B A R ORIk N A
FEARBE R N K A Z00, WA FEA K Sil $845 04

b(i) —a(i)

max{a(z),b(1)}

Hrpa (D) FRBEAR @ 5iZAEA BT e 250 1) H
AR B BE B 0 ()RR FEAR 5 ar 28 5

(9

Sil(i) = (10>

AUREA I BE B R 2R 45 R b r A7 FEAC Y Sl
P B AT Sz e SR 2R 45 R B4 IR L 2 A O R ] B 2R
BRI e B Sil 48 b die X A RS 45 2R By
R RIEL R,
2.3 ARXFE#RE

AR SO R it P A5 36 4T €0 | 0 B E 42
FHZ IR BRI R AP BB AT SRR . B
BRI

(1) P MR — B AL A3, 1352 PO JHC 7 45t Sy e 285 ot (5]
BRIt N R G I ERE L=(X,,X,,
e X0 1 IR o 1R A5 A B0 €5 R 0 B IE J 1 X
= (21,2550 52,)

(OB BAEE LR HMATHEL Ly
Ly WEATEPH N/MAHAR, L=L, UL, U
- ULuys

(XA T HEHATIRME AP REF B, 7R
FWIhn BRI i, S 145 B AR XS o S50 H AY O i
W, 75 W) 4 Ak 2 75 B2 1% IR 46 358 936 AR AL 32 R I 1) b a2
fHs

O X133 ) TR ACRFEA Bk EFT AP B
K25 PR W G E 4 B s, 3 259
BSE 454G Silhouette 5 br i BOH (9 e 2R
RKGR

(5) ARG I 2 B G R , e U > 2R 001 1 3R 26
Hh O BRIV SRy 2 B A AT 1Y) 5 B ot

3 BRESH

R T SRR T I A AP AR S | AR G
TP L R R 40 R0 R P I S B ot 45 R &K
S PR R K T R B O o Ak o A O R
TR 2 35 110 P25 5 400 %6 oA D) 3 B 44 L) O gk
L ATTRCAD i =i A O 1 s o It
St

R E R ED L=(X,, X, . XA N
it A% B2 B I ST K IR B, F = (R, ,
R, o R REEWAE S F 5 JE A5 Bl AL T X,
A B e LA
D(F.X) = min{D(R,;. X)) | j= 1,2,-,K} (11)

WS G 5 R4 B I BE B
D(F,L) =max{D(F.X) | j=1,2,~,K} (12)

PR B T
Fildelity(F,L)=max{D(X,;,R,) | i=1,2,+,N;

j=1,2,,K})—D(F,L) (13)

max{D(X,,R,)) | i=1,2,+,N;j=1,2,,K}

FER S HE WA A v BE — T 5 i L A A ) )
F14) F5g A 1



. 162 . RSB RKRE SR

o34 3

Db AT P B ) R 46 2R
CR(F,L)=1—K/N (14)
AR S BT A [7) 2 7R AS [ st A 4045 9% UL B
FHIE R E A=0. 5, e KEMR KA E R 1 000, 4
S AT RAAE 42 U E AT 0 2 AP R R K
WA PE B, 25 g 1 s, briE AP 540 )2 AP
VR BRI S M PR B SRR R A R 1,
Kl 2 fiis.
x1 WHAEHNBAEMELE

E - AP 2 AP

KA U LRWOR AN s R BN/
WiE 3820 167 1943 98 138
WE 1499 103 132 69 53
o 4971 389 3 439 147 196
B 2101 198 224 99 63

B 15119 441 36 543 118 286
Hi 2 1 A LUAE W, 2 AR A AR /) (<3
000) I, b3 b AP B8k SR AT 3 J32 5 P o i BB i) O i
W H A2 R WA Sk i EE A H Y
TR P 5 B RS K, B o AP B8 125 55 2 14 B[]
B R DR L R IROG B W R Ao 22 4 I ] 23 ) R
Wi AR AR, 28 B BE . SR T 202 AP B0k i UG G B
T by T RN 4R 20 )2 AT L R T S O g EL
SMEJEH AP Bkl T TR AR E RS
UG F AR IR P R I OC B Wi £ H s

962 B 1% 9871 [ 1%

D TR TR 40 8 55 v (AN BT 2 BT s ). % Lo 7 7 7 122
4 P ELRE A Bn CINIET 1 BT 7R o AR SO 4 31 19 5 Hi
W B AT 25 DI Sk 23K 119 S SR Y 45

B3 AP 4 S 20 d0l R AR fE AP R JZ2 AP
X ] — A Sk HEAT SC B T4 LAY 45

100

- AP
—o— 4 AP

90r

801

701

A E FREE %

“ThE BE & mE | aE
B 1 dmAby ke AEmmiaLz

100,
- ..
~—— _
. R U -
3— 90+ a1
@ - FR AP
H 801 —— 4 JZAP
L
#H
=
= 70t
<
60

hE BAE & sW ew
B2 #Ar Ty ke KB WUE 4

988 (5 O8I A

B 3 ARk AP FRIAG X 42 M

R RUBA RS TIRZ 2R
LA B T A S TR A AT 1228 S Bt it ) R R
. INIET 3 FIPE 4 B0 B4 2R 0T LA IR ifE AP

LRI — Bk OBk A% 69 WA 5O /Y
16 7 ST, >R FH 2 J2 30 U 2 i R B mT AR
RIZHk TEREB AR Bk WA R ETIR T, ROR 4



%1 SERALE  — R TR AP BTG B WA IROT T BT + 163 -

[P S

()5 962 W%

(b) %5 1002 i & 44

B4 & AP R X4

4 EERIE

ARICRT R AP SR AT 150 Wt R 2 Ay
KAWL, AP JRIETL sl 1% 58 i R 1k
it B AR E R LM L R IR AR 2L 0
SEAN AR BT R ORARE R B UL AR SCHR % T 9k T
T 288 T M 1 AR IO R Y G B T L e
X AN ) 26 0 A AR B IR BE AT 015 L5 0 B, AR 3C
{14 75 1 EL AT AR B 10 3 T g 5 BAT A0 6 R AL
BRI DEAT 23 DX, A5 43 IX 45 2R R A AR 3 1 L REAR
UM AR R B BRI T — P EE T AR N
.

2% Uk

[1] Liu Tianming, Zhang Hongjiang. Qi Feihu. A novel video
key frame extraction algorithm based on perceived motion
energy model[ J]. IEEE Transactions on Circuits and Sys-
tems for Video Technology,2003,13(10):1 006-1 013.

[2] #haE 56,30 A%, BT, 4. RSB ETFREL ). M4,
2008,19(1) :48-61.

[37 K3, 2542 1y, W9 00 S BEH C 300 28 26 1y oG s T4
WL ol 725 53R, 2009, 26(2) :89-92.

[4] 4 WS, 34k20 .4 JH. BT AR Al MeanShift B2 11
PO HE T E2 BT DL 11 B ML T 5 81, 2009, 26 (2)
238-240.

[5] b, g2k 10 %, 55, BT 25 2 M AP R
Pl {540 30 7 ¥5 [T 1. 3 5 BLSE H BF 5, 2011, 28 (6)
2 365-2 368.

(60 H AN BRF %, BRIGEHE. —Fh AP S0 10 ik : M-AP
FREBEL] IFEHRE,2015,42(1) :232-235.

C70 XIGE A, TH 3600 , 2 W ¥k , 45 TAT 1) K B0 500 19 43 S22 30T 4B
BRI LT IFHHLANE . 2014,41(3) 1 184-188.

[8] Frey B J. Dueck D. Clustering by passing messages be-
tween data points[ J . Science,2007,315(5 814) :972-976.

[9] Paccanaro A,Casbon J A,Saqi M A. Spectral clustering of
protein sequences[ J]. Nucleic Acids Research, 2006, 34
(5):1 571-1 580.

[10] sk, A0l A 98, 45, JE 1506 40 1 RS R 50 0k
WEFEL)]. HHEEHL TR . 2014, 40(6) : 252-255.

C11] A 563 TEIA L BR Bk 55, T 1) R HURE R0 4R 1 3T 48 1%
FRII] AP, 2010,36(23) : 22-24.

[12] Ding Fan, Luo Zhigang, Shi Jinglong, et al. Overlapping
community detection by kernel-based fuzzy affinity prop-
agation[ C]//Proceedings of International Workshop on
Intelligent Systems and Applications. Wuhan: IEEE,
2010:1-4.

[13] EHFE, RFESL, 4 FF 4. HiE N SHERmRED ] A
A E L ,2007,33(12) 21 242-1 246.

[14] H. S. Chang, S. Sull, S. U. Lee. Efficient video indexing
scheme for content-based retrieval[J]. IEEE Trans on
Circuits and Systems for Video Technology,1999,9(8):
1 269-1 279.

[15] T. Y. Liu, X. Zhang. Shot reconstruction degree: A novel
criterion for key frame selection[ ] ]. Pattern Recognition
Letters,2004,25(1) .1 451-1 457.

[16] Sun Z H,Fu P.Xiao J,et al. A feature distance based al-
gorithm for video segmentation[ C]//Proceedings of the
7th TASTED International Conference on Computer
Graphics and Imaging. Kauai Hawaii: ACTA Press,
2004:406-410.

[SREHE - HBETRF]



ReaBBEIE SR Vol. 34 No. 1

Journal of Shaanxi University of Science & Technology Feb. 2016

¥34E F1H
2016 4F 2

*

XEHS:1000-5811(2016)01-0164-07

E T ZigBee T W 4 B35 5E
HIERIENRE g%t

Z R, BFiE, ARA
(BevERHE K AR S5ER TR, Bl 4 71002D)

B OEATARAGHRIFEENERZAINZTEALRE, ARNEZERLET, REEASR
BRI IA G IR IFAT B E PV AR AR T — A A T ZigBee L& W % 69 74 3% 12 B om) %z
RARGNNASEETASBEVRANH, RE Rk A KERAEEHFTRE, FBT Zig-
Bee M&FEREHEE MBI BTN LB N R 4%, Z &2 44 T Delphi #2 SQL Serv-
er2005 %2 A2 T R4 O,J%ﬁ% &) Fa oA, F RN K AR % R G ARA A L ARl

§;\:

FEINEEETAEUIRIEIEE BT ZigBee AAMR , AE L LRER. T RERER, 2%
AR — eI B AN,

9&%315.] i 428 % M ; ZigBee £ % M % ; Delphi

HhE S ES:S126 XHERARERRD: A

Design of information monitoring system based on
ZigBee wireless network for breeding farms

LI Qi, FENG Yu-qian, ZHOU Xiao-lan

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

Abstract:In view of the need for monitoring the information in the breeding farms, manual
measurement and manual recording are applied to monitoring of some information, which is
not comprehensive, and can't reflect the environmental information of the breeding farms.
For the above situation, an information monitoring system based on ZigBee wireless network
is designed and developed for breeding farm, which can collect the temperature, humidity,
NH; concentration, wind speed,water and electricity of poultry houses,and the sensor data is
transmitted to the computer monitoring system based on Delphi and SQL Server2005 pro-
gramming in monitoring room though the ZigBee network, the computer monitoring system
is convenient to storage,query and analysis the breeding farm information. Experimental re-
sult shows:the system monitors the sensor information effectively and accurately in breeding
farm,and it reduces the complexity of wiring and enhances scalability by means of ZigBee
wireless network. The system has application value.

Key words: breeding farm; information monitoring; ZigBee wireless network; Delphi
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Abstract: A SVEIR epidemic model with periodic infection rate is formulated and studied. The

basic reproduction number is defined, the global dynamics for disease-free periodic solution is

estabished. The uniform persistence of system is also discussed. Numerical simulations are
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conducted to demonstrate our theoretical results and complex dynamics of the model.
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Pricing research of peer to peer online lending

LU Cai-mei', GAO Xiao-jun®

(1. Institute of Management and Decision, Shanxi University, Taiyuan 030006, China; 2. College of Mathe-

matical Sciences, Shanxi University, Taiyuan 030006, China)

Abstract: P2P online lending platform as a new credit model,its pricing is an important part
of the online P2P lending platform operations. Analyzing pricing issue of P2P online lending
that has three kinds of market structure including both sides are single-homing, one single-
homing and another partial multi-homing and both partial multi-homing under the duopoly
competition, through applying two-sided market theory to P2P online lending., incorporated
intra-group network externality into the standard Hotelling model. Studies have shown that
intra-group network externality will reduce platform pricing for borrowers and lenders, which
has nothing to do with market structure. Borrowers and lenders on P2P online lending with
same ownership will take same price,otherwise it will take different pricing. In the early sta-
ges of development, the platform should first seize market share, establish forums, groups.,
etc. to promote more exchanges,that can effectively attract more users to join the platform.

Key words: P2P online lending; pricing; two-sided markets; Hotelling model
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