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Research of printing technology on production of fruit-bagged paper

ZHANG Mei-yun, LIU Yi-juan, WANG Xing
(College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and
Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract : In order to solve the problems such as high dosage of carbon black, carbon black e-
rosion, high production cost and environment pollution caused by adding of carbon black in
the production of fruit-bagged paper, printing technology was carried out in the article. The
paper properties and sheet durability were studied. At the same time, the effect of printing

pressure and printing ink dosage were also discussed. And then the optimum printing process
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was determined.
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&I/ % 2.18 1.96 1.88 1.76
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WFER/ (mN « m®/g) 5.83 5.72 5.79 5.73 5.75 5.71
i W45 50/ (kPa « m*/g) 1.69 1.72 1.68 1.7 1.65 1.63
FHE /mN 633 609 589 577 571 562
#ES B/ (um/[Pa + s]) 6. 84 7.39 8.06 8.51 9.56 10.9
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i 5 1.16 1.65 1.68 1.67 1.7
EHER/ N 6.91 2.2 2.08 2.13 1.99
Pk A/ (N » m/g) 30. 74 32.13 30. 56 31.93 31.25
Wi B/ (mN » m*/g) 6.27 6.21 6.25 6.08 5.97
BB AR B B/ s 72 69 71 63 68
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b {H 20. 34 12.16 8.37 7.73 6.58
ANBEW R/ Y 92.7 94. 3 96.8 98.5 99.1
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Study on the effect of silicon on properties of
causticizing calcium carbonate and paper

XIA Xin-xing', WANG Xing', LI Na', TONG Shu-hua®
(1. College of Light Industry and Energy, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. Zhejiang Jinchang Paper Co. , Ltd. , Longyou 324400, China)

Abstract: Removing silicon from the green liquor of straw pulping was aimed at high content
in green liquor. The effect of silicon content in green liquor on properties of calcium carbon-
ate prepared from alkali recovery and paper made by it were dicussed. The results show that
with the increase of desilication rate, the content in green liquor,average particle size and oil
absorption of causticizing calcium carbonate were decreased, and specific surface, sedimenta-
tion volume and whiteness were increased. When the lime mud was used as filler in paper
making, the optical properties, strength properties and water resistance were improved obvi-
ously. The quality of causticizing calcium carbonate can replace the commercial PCC as pa-
permaking filler when the desilication rate of the green liquid is more than 93% and silicon
content is 0, 62 g/L.

Key words: straw pulping; green liquor; silicon content; silicon removing
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N ARl S TR 2R B 4 A T R L B
95 T JRURHGE % AL BEBR AE T2, % 7 I BERR 25 ROk
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1.1 EZEBRARMNE

(DML A 165 [ 24 42 P Ak 22 350 A R
OS] 3BT AL SR LA P SO AR A BR A
SRy Az B SRR BTSSR 5 SR TR R R 2R
FTIEE 30 °SR.

(2) 44 3% : DR-4000V #7066 B 31, 26 [ G A
oy A BT-9300H OB RLE 43 A, FEART B
FRACES A PR 2w il i
1.2 %%k
12,1 2%y B fik ik 1

xR G S — e B R S H AR UTTE S
W — i L RIEWE A A TR REAL B, B
R TERMR .

CO, IR N 0.3 L/min, J ¥ 5 R 80
C a8 38 2 00 48 P R B AN ] 1) ALk Al A B
(i) e Wil A5 AN [) R B i PO R VL. 0 B DL TE AT MR A 4
FEREAS B AS [R] i 7 it i v
1.2.2 fESENIE

ARSI SR G BE A A 2 S B ek R i
() fi 5 R F 43 DGO BE B i iR A7 I . G o

10 mLHNO, %% % 250 mL #EE T,
PRI 0. 05 g LRI A HETE I, i #4 fie Js B 220
A 10 mL B 2 51 4H IR B 75 W . B8 21 Ja PR
N LR I R IV KB VS W #8550 R 43 06O BE T
FEWE A 680 nm Kb 0 5 ¥ W W O BE Ok AR % v
TR A A
1.2.3  FURHR RS il £

S A K 5 ZE K AT I AR SO A A R
WBER 1026, T4 Ak By il BE 5 4 Dl 80 °C L W Ak
BB ]2 30 min. SN 58 42 I« B AN ) ik 5 o 1Y) 4
TR 55 A RV WRGHE AT Ak BN A B g ek 4
7 80 C it HEH F Hy 350 v/ min . 4% TG H o BE K
0. 094 mL/s. T3¢ S N 45 A5 B 11 Je ik 1R 45, 4t 1+ FF
S
12,4 FIURRRIRESRLAR o0 A Fe B 25 () 1

B R 55 L B2 43 A1 >k BT-9300H #4306
L E A3 A ASGIE AT I 2 . 1 I ik TR 65 19T A AR BEUR 4%
R .

F1 U i T2 5 W i I ) 000 2 3 A AR 5. 0 g Bl
B2 A5 RG22 0. 01 g '8 T 3 35 A OB T s Al B, T
O 1o A 9 86 AT 4828 — H iR — 5= iR (DOP) 1 1% ik
T DOP , 7 58 0 s FH 98 70 A W a2E 4 7 0 3h AF 5 ke
WIARE 2 43 HOIR , J5 2 0 B A B 2 4384 DOP i
TR, T8 B — 9 P R A 28 55 R B0 JHRL I o, o
£ 0.01 g BN E BRAE 90 min N 58 AL THE BT
F DOP 11 it it 5 ok 5 i 14 B, B Ry Wb (.
1.2.5 FIURBRIRESIE 5 4 Bt

H e Bk B2 55 1T SR A R R T B
(SEMD) 0t
1.2.6  HUemmmR 5% 7 45K b i fin 45 52 56

W — T AT R R A 22 0K (30 °SR) TE bR
YE 21 4k i it o v 2R AT A TR B S R OB Rk
A AKD. 1 Y8 % R 55 . CPAM/ Ji# 1] + Bl 84 Bl i
R s SRIGAE/NBLED Fr s b 20 i 4t 0 Kk AT 4
PR RE AN . o U ik R A 19 4l 20 %0 AKD
Mk 0.15%, CPAM HI & 0. 08%, i i + H
N 0.2%.

2 R
2.1 FEEF AT G IRAKBR AR 09 R
20101 fE R YR B R B R AR Y 5 e

B AN T e 5 2 1) 2R S A A AT T AR RO
B BRI EG L 0 H Ay PR RE EAT A DN L A5 2 45
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R 83 o3 Ak Ak B 1) U e TR A 1) ST YR AR R L (R
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(1. BePE R K2 BT 58U =B BEPE 4 & 40E R SR A 4C i P & S SC =, BV P§% 710021 2. Bk
PR K22 MoB R 25 TR R R s, B 4% 7100215 3. St MR RALAR M A BRA A . S0
K 564700)

O ERRRLDEMEA R BT AHA LS REA T R RE R MR TR,
TR R A G ATIZG ,I2 & HE UL 5 BT AN I R P AT 48 BT ) A R OBR AL 2T h A AR 60 B Ak AL
Fik, B —F R RET Ay PR ATAN R EGS B, R AW, RET S
ZHARENE KR EOEHT76.66% 1SO. & T 52. 77% , RE XM A IZH A 0.57 kpa »
m?/g, FHT 48.18% R L L B AT A A 8. 42 s, 44 T 46.64% Bk A 8. 95 g/g, Fi&
MEA 17,19 em’ /g, X AN REFE AT A EAKT 10.23%,6. 63 %.

KW ALR; AR AHadd; JOKK,; TEME

REESES:TST49 XHEEARIRED . A

Method of composite fluffing technology and its
effect on properties of fluff pulp fiber

XU Yong-jian"?, YAN Ying', YUE Xiao-peng', ZHANG Ding-jun®, ZHU Zhen-feng’
(1. College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and
Specialty Paper, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. Post-doctoral Re-
search Center of Material Science and Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China; 3. Guizhou Chitianhua Paper Industry Co. , Ltd. , Chishui 564700, China)

Abstract; Composite fluffing technology of cellulose fiber in the process of fluff pulp making
was researched using pinus massoniana lamb as the raw material. Effects on fluff pulp prop-
erties of two composite fluffing technologies were compared. It indicated that bleaching the
virgin fiber initially and then treating it with enormous alkali towards the end of bleaching
was the more preferable method. It also revealed that when fiber was treated by this method,
brightness of it was 76.13% ISO and increased 51. 71% ., burst index was 0. 57 kpa + m®/g
and decreased 48.18% , the absorption time was 8. 42 s and decreased 46. 64 % in comparison
with virgin fiber. Meanwhile, absorption and dry bulkiness of the fiber decreased 10. 23%,
6.63% ., respectively. In addition, rationality of the more preferable method for its effects on
fiber properties was also researched.

Key words: {luff pulp; composite fluffing technology; burst index; absorption; dry bulkiness
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Study on the preparation and application
of carboxyl modified PAE resin

WANG Jian'?, YAN Wei-bo', WANG Zhi-jie''*, YU Li-fang’, SONG Jian-wei’
(1. College of Light Industry and Energy, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. Shaanxi Province Key Laboratory of Papermaking Technology and Specialty Paper, Shaanxi university of
science &. technology, Xi'an 710021, China; 3. State Key Laboratory of Pulp and Paper Engineering, South
China University of Technology, Guangzhou 510640, China)

Abstract: This paper researched on the modified method of PAE resin with carboxyl modifi-
er, discussed the dosage of modifier, characterized modified PAE resin and studied the appli-
cation of the modified PAE resin. The results showed that carboxyl modifier can undertake
modification of PAE resin, and also improve the effect of the dry strength of PAE resin. Ex-
perimental results show that add carboxyl modifier into the PAE resin product is the best
process. Modified PAE resin has high dry strength performance and low strong wet strength
performance. The better dosage of carboxyl modifier is 9% . When modified PAE resin dosage
was 0. 5%, compared with traditional PAE resin can improve the paper dry tensile index a-
bout 11% , and reduce about 8% wet tensile index, folding resistance degree increases by a-
bout 17%, tearing index increases by about 27%, the bond strength increases by about
47%. The results of this research had a strong reference value on the modified PAE resin
study, exploitation and application.

Key words: PAE resin; carboxyl; modified
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Effects of poplar P-RC APMP fines sub-fractions
on handsheet properties

LIN Tao', LI Xue', SONG Jian-wei', YIN Xue-feng', Mousa M. Nazhad®
(1. College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and

Specialty Paper, Key Laboratory of Auxiliary Chemistry &. Technology for Chemical Industry, Ministry of
Education, Shaanxi University of Science & Technology. Xi'an 710021, China; 2. Pulp and Paper Technolo-
gy, Asian Institute of Technology Center, Pathum Thani 12110, Thailand)

Abstract: Poplar P-RC APMP was beated to 68 SR for generating fines and SWECO was
used for collecting fines (P200, P300, P400), its morphology, viscosity, relative sediment
volume, surface charge were studied, the effects of different P-RC APMP fines sub-fractions
on handsheet properties were studied. The result showed that, the surface charge, viscosity
and relative sediment volume of fines which classified on SWECO would increased with the
increasing screen meshes. The higher density of screen meshes is, the lower of handsheet
bulk, air permeability and opacity are.

Key words: P-RC APMP; SWECO; screening; fines characteristics; handsheet properties
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0. 1% , 3 [ i Uit 52 P200 41 /)N 2T 2 41 43 1 %F 17§

J& A E R R S A

4 68 °SR HKFFE 4 B iR f5 A SWECO BB
e sh 0 HE 17 2 90 43 (200 H. 300 H.,400 H
W) L i 43 e BE 0. 1% . 43 5 A% B P200., P300,
PA00 3 A1 43 1 21 /N EF 2k 20 53 X 7 i I 21 2 20
G G I A /INEF Yl B TR R E 48 h R L hih b
JZIER U #5 . F DDJ I E $T 3% 5 i o 0 3%
NG J5 28 ) A/ INEF 2 i I V1B A0 /N 4 B 43
25 K.
1.3.3  ARUELF4ERY &

B B3R K BR 300,400 H 4/INAT 4k I 1 2% 8L T
I SWECO [BUE #i% 2l i i 47 5 73 (200 B 5 1) , i
I v R S 0 /N AT A SR S ST TR R 200 H A4H
IINET 4 R SRORHE G B K L I 2 7K 43 5 25 .
1.3.4  HH/INEF 2R B 40 /N 2F 4k 5 27 41T 5 58

X JEHE (18 °SR) H1 68 "SR 3 RH 4345 2 1) 41
IINEFHE ORI B A 22 AR S G0 L 5% A /N 2 4
JEAS [ BT EEE 68 "SR B ER P200 40/ NAF 4 5
UL AR L.
1.3.5  4i/NEF4E 45 R A il 12

FETH HL AT R BE L TR A L
1.3.6 4I/NEF4E FQA Fa

S3 A% 68 °SR A} 4345 B 1Y 4 /)N £F 4 5
2043 (P200,P300,P400) F FQA #E47 &F 4k Jii 12 4y
r.
1.3.7 R 53k ae

g3 1] B E £ 48 2 4 i m P200, P300,
P400 ZH/NEF 4k, IF A CPAM DL B T 40 /N 41 4 1)
A& . /N YRR I 20 %, CPAM /) H i 2y
0. 04 Y. FHWS I 4 /N £F 2 () 4R 5 2E 47 0 4K [R] B 15
2l LR 2 I 5 R S 0 4 /N 27 48 £5 404 Sl
R, F R DG AR WA I F 40 Fr SRR, F 40 i
M (60+3)g/m”.

2 #FREiTiE

2.1 tmNHF Y Ae SRt AT Y G A Y S AR AE
R 1B 2 X E R DU L B3R P200 4/
ZF 2 SRATR AR R AR Sy — 2e PO g /N2
4k, 1M 68 °SR ) P200 4 /NF 4 7] DLW 5 3] —
Bo 22 IR oy AT YR R R A AR D i AR 4y, X
Uk B T 2R BE 1) 48 w5 1T LA S 0 2200k A0 /N 2T 4
S 3B 22 MR A /N LT Y AT 2 3 T AN W AN AT e AL S
&5 8. X e 68 °SR HK i P300,P400 4 /N EF
Y] LUK B 22 AR 53 TR 41 /INEF A itk — 20 1
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(©) 68°S P40021H N é’é% -

B2 68°SREFRRMmY;TamIeH4BS
2 1 G A T KRS (9 21 4l v R AR 20 43 DA By
WD A BRI IR L 22 RN N £ R AR K B 9
AE A IS A B 1) DTk L B HA A R A R

T R 20 /N7 48 0 4063 0 7 T A B R T

B3 fF i P200 4 A Y
68 "SR R LF 4 &

M 3 BT LU L i B P200 20 /02T 4 ) 19 5
Bl BIEAE AN A0 AR, 2200REF
20k 1 B T 24k 2% 1 114 20 2T 44 £ 14 mT LA S WL AR
2.2 P-RC APMP @/ ¢F 4 & 2 B 0f o & &

®1 WNFHESERWYTR

TRE  WIGEAR  WAREE
PRI /% /%
P200 68 41.4 91.9
P300 68 38.6 85.8
P400 68 36.5 81.3

TE < A/ AR AT R = 1 — (I 0 o B SRR 2 /N 2T 2 5 ik /o B
I B AR /N ET 2 4D

e 1 ] 1, = Fh 4 /N AT 4 20 28 43 19 9 23 i
25 R ITE 80 %6 LA L=, BIVAT LA F T il 4% G £E 1 41 /N
LR YEJEAT S, MR R AT LURAEHT 5 r 45 4 /N2 4
IRFIE. 53 81 o 20 /0N 4F 2k 0 43 W 25 2% BB 5 O ) E 8K
F14) S8 00T 356
2.3 P-RC APMP &/~ 4 4 4% b 35 4

%X 2 P-RC APMP & /NF 4G5 5 H o ISR

A /N 4 25 51 P200 P300 P400
I
68 68 68
/ °SR
%E%ﬁ 1.82X10°° 2.03X10°° 2.14X10°°
/eq+ g
HE 4.65 4. 89 4.98
/mPa * s
HL T2 105 120 125
Jem® o g}

H 3 2 AT LLA 3R LT 5L . P200 21 /N F 2
<P300 Zll/NEF HE<TP400 40 /N2 4. 3% 2 K K i
FH508R f=7 1) 4 /N 2F Ak DR 5 A T 22 1Y 2F 22 AR A 43
HATRM R, A 20 8R 5 e, ™
AT Z2 1) 3R THFR far. R BE - P200 4 /N £F 4E <<P300
HH/NEFHAE<<PA00 20 /INET 4 20 /N 2 4k 60 R 1 52 v
T /INET 2 RBR 5 R 1 K AR R S 3 B A I
AT AN B ) N i I 0l N = AR T 2
T P200 40 /NEF 4k <<P300 41 /)N £F 4k <<P400 4 /)
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M AR P-RC APMP 4 /N 4T 4E 57 43 2H 43 % 485K 4 AE 19 52 il * 23

LR /AR e L DR S BRI 21 22 4R 41 4
A MR R X 1 BA O I BRORR 5 1 4H /N T
Y B T 2 £ 2R 4 4

2.4 P-RC APMP %/ 4 % FQA 3% 4%

& 3 PRC-APMP &4/NFHTF 5 HS FQA 18FR

25 P200 P300 P400
/N A BE / mm
B i K 0.196 0.182 0.151
MNFRET R/ %
b e 73. 20 75.13 86. 80
2 i 48 %
i) 0.031 0.034 0.038
Eiga) 0.039 0.038 0.039
H L8 E/1/ mm 0. 30 0.37 0.55
EilEpiD: 4.4 6.0 9.0

B L A0/ S R FE M 0. 5 g/ Ly B E Ko W40/ £F 4 £
KEWR M :0~0. 2 mm.

h# 3 iU 1, P-RC APMP 41 /)N 4T 4k 1) °F
BIRBE/NT 0.2 mm, H B 08w 7 24 R
AN B AN WP K FEAE 0~0. 2 mm Z
] B 20 /N T A & B R T 70 %0, Horp P400 i /N &F
P F R T 8000 IRk vl LLF Bl 45 0
Do 5 IR B, 20 /) £ 4 A il R0 A 25 AR RE R
5 A 25 7 B4 i R i, 5 2R e 2 (B ) 45
SO Z S5 T ARBG I A R T ARG B A 4R
2.5 AR F P-RC APMP %8 /s £ 4 5 240 5 3% A% 4%

X LA
2.5.1 MR GESE

M 2% 4 FT LA H o AH X8 4l /s £F 4 Jir 45 48
K, FEBR AN /INER 2 I L ARK P JRE B B . A /INET A
2 3 TE 2T 4t ) 4 v R AR I R RN AR AR AR T S BR A/
)G AREMEE AT, REMKLTHR
7 ok, DT ATk AR 7 SE A L T LA, Al /N EF 4 X 48
K AR R JEE B AN . L I 50 1 A N
FRAS ) A B A TR 3K 2 DRI Ay i I I 08 s ) 4 /)
Y RPN B 22k 22 RA sy R AR, 5
2F 4 (W] 9 28 U K, T B ) F FE R AR AR 2T
23 BRIE] I BT — > B2 T BRI AN 4% R G
AT B il A AR A 5K P JEE 38 . 20 /N 2T 4 o 40Kk 355 R
F14) 5% i) 5 6T 20 B i JBE ) 52 M) A e AR — B, X
PR Ry 25 R A0 /N AT 2 S 38 T 405K 2F 4 1) 19 25 B
M 7 74Uk B B, TS P400 41 /N2 4k iy
YLK 5 S e fIK . P200 5 P300 21 /INEF 4 X 355 S
FR 5% ) 2 A8 22 . 3 S TR s T I 45088 2 1) 4t /)N 27 2
R R RT RIE S — 8o o, e 4k b
BTN R B M TR AR £ gk 1w, N0 T AR SKR &F
A ] B 25 B BRI P 400 4 /NS 4k B 4R 5K 0 K
JE B A

£z 4 A[FE P-RC APMP 4/ £ % 0 43 28 50 3 B 4K M BE B 82 1

YK T M\ETE BRE rik e 5L ﬁﬂﬂﬁfﬁ%ﬁt AN B
/Cem® + g b)) /(pm =+ Pa' «s71) /(Nemeg 1) /(kPasm? g ") /%
=t 3.29 97.69 12.06 0.45 91.22
7m P200 2.72 31. 35 20. 68 0.66 89. 34
I P30o 2.63 29. 82 21.95 0.74 88. 54
o m P400 2.56 24.48 24.03 0.79 87. 86

2.5.2  Puskum AL i RE

H 2 4 & BG4 N ST 4 P A 30 4Rk 1Y)
PERET &, 0 Hh 4 /N £F 4 S 40K i SR R M AR R AR
T 3K Uk B A /INEF 4 B8 3 AT 5K 1) 5 P L X 2
FH T 41 /N 2 4 A7 7 (A5 £ 2 22 1) 32 fio 1o B K
TR T B2 AU AR T O R A SRR
AR 4 AT LUE A [R5 B 48 N £ 4
J& B A ARk o BE 1R BE 0 /NI J& P400>>P300
=>P200, 3% it B 4l 7N 2F 4 8N, 6 4%k ) 5k 5 R A
I 33 S8 PR Sy 0 ) 50 v 1) AT /INER 4 A 2 1Y
2RM 5y B 5 T SR AE L 4l 25 B el B R T —
AR B LR A 2% 350 T 2R 4k ) i 25 5 0
JE . DR IL VS 20 /0 28 2 1) 20 8 v o X B B R ] B
K.
2.5.3 NBWE

12 4 n LUFE IS ARG 28 0 240 /0 21 4 i 45 31 4K
s o Ui 1 20 /N 27 2 I 4R 5K B AN 7 R A, X2 I
AT AR /INET AR I o 2% 5T B4 25 W 2R /N 2T 2 iy 35
FU £T AE ) 45 G SN R 2T AE R BB D b 1O
24 1R IS S TSRS LA B A g AR 0T DTG 8 75 4R
5 1R 7 AR S 0 A 3 W R AR, 3 S A/ 21 HE 1Y
£ e 21K B B AN 3 TR AR L k2 PR Ol O 1
O e ) AN S DR 2R 22 AR A0/ A S
171 G P00 IR F) 240 /N2 4 rp R R /N T s B
£F 22 R 20/ INET Y S 1 20 /N2 03 R AR GRS 0
B RE A5 Y B B4 W T R DR A /N 21 A5 B B 2/
20 3 A AR (4 S e BOAR In P400 4 /1N £F 4
(14 288 5K A 125 B BE f K.
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3 HRIB

(DTEATH S TR BB T I 0 T, 220K 21
INEFYEE R 22 . LU N E OB R A N2 2
AL W) 2R 5y TR R ST T 4 R AR R 4l
oI N T R AN B =IO E 8 S LA B
(] SR AN AE A /N Gy A 27 2 R H AT A K ) 22
REF A A AE.

(2) 1 X B B 5 BT A5 20 /0N 21 2 17%) 2 T FL AT
Rl BN 22 4R 20 Oy BB

(3) P-RC APMP 4l /N4F 4 19 F 2 K B AN
iF 0.2 mm, H R H Eo G, o R B, Bl
I 25 2 i 5 it 7 D9 20 %) 34 o v 3 K

() 4l /INEF S RE R AR AR TR (PR R 8 LB %, B
/N 2T A 1 0 B e A IR AR

(5) /T 4 fig £ /e 405K 1 98 B8 PR fig . H 41 /)
2T 4 1) 2 3 X6 AR B Y 5 B R ).

(6) 4 /N 4k Re R AR 405K B9 AN 35 B B2, B 4 /)
2 2 (8 G0 B e S 37 T EE R

2% Uk

(1B #.5kEs. T &% T8 %A P-RC APMP Ji

RS ]. 48R 48,2011,30(7) :27-30.

(2] # 9, 2= LA, fb 2 3K AN/ 2F 4 i g v (D). b i 4K
2008,27(1) :42-44.

(37 2= W AT b 6. 23K 20 /0N 4 43 %ok 4% 51 P B 5% o 4 F 5 F
JELJ]. A 4R34 . 2006,21(3) : 102-106.

[4] Marton R,Robie ] D. Characterization of mechanical pulps
by a settling technique[ J ]. Tappi J,1969,52(12):2 400-
2 406,

[5] Karl Luukko, Hannu Paulapuro. Mechanical pulp fines:
effect of particle size and shape[]]. Tappi J.1999,82(2) :
95.

(6] 7 Wl AK %, TAEA. % AT B & X R g/NEE

Ay A KB AR L) ], ARGl , 2010,31(22) 1 38-42.

C77 far 2k, AR I 80 2. 75 A5 3R 30 10 AR P B S 3 4R ot

MR 2% 1 52 e [ PR 4%, 2007, 26 (3) 1 25-34.
[8] F&A.F W, WM. APM P 41/ 415 483K 1 R
MR, 4EME48,2007,26(2) : 33-36.

LoJ g fli . #k ¥, EEA % REZH P-RC APMP 4i/h
LY XAtk kg ny s (1], BIBTLE AR, 2012(4) 4-7.
(107 2 T30, 5 4R 2T 4 FA0 /N 27 45 (93 30 Ak 2 45 e (0. 13

46,2004,35(1) :47-51.
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w25 P = RE i B E 1 Y 0 X K& B S AL

LEw. ¥ #.R &

(BRPERF 2 PRSI TE 2B, BRTE PE*% 710021)

B Ed3AATHAABEAAFETH RZARAN G EGN T ELF. AR E) &
BFiR(2.77T mg/l) P iRk — T AR AWAPUE LB AN oy T A2
FERET MTETZMRBATERINER B T Teratosphaeriaceae #85 —F8, % & 4% H Ter-
atosphaeriaceae Crl2. FIR 3T iZ AR R R IR F A H R AT T T AL FR R ELBL
Pt Ands pHAEA 5.5,38 R B & A 35 C. A& 18 ho BAFZ A 2.5 (V/V) KB R IH 72
h, %3 4 150 r/min, B & A R HE 3 8.5 U/mL.

KB HF TR Ml AW, ik, A8; k1L

HEESES X172 XHRARIRAS: A

Screening of fungi producing lipase from tanning sludge
and optimization of the lipase production

MA Hong-rui, LUO Xi, ZHU Chao
(College of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: A chromium tolerated fungi, which belongs to Teratosphaeriaceae under Capnodi-
ales of Ascomycota, was screened from tanning sludge in south China by the color agar plate
method, morphological observation, determination of enzyme activity, physiological and bi-
ochemical determination and molecular biological identification, and was nominated as Ter-
atosphaeriaceae Crl2. Preliminary optimization of the shaker-based fermentation conditions
of the lipase from Teratosphaeriaceae Crl2 were determined. The optimum fermentation
conditions for enzyme production were as follows, initial pH value as 5. 5, fermentation tem-
perature at 35 °C, inoculum age of 18 h, inoculum concentration of 2. 5% (V/V), fermenta-
tion time of 72 h, and rotating speed at 150 r/min. In these conditions, the lipase activity
will reached 8.5 U/mL.

Key words: tanning sludge; lipase; fungi; screening; fermentation; optimizati

FEREAR | JSUREZEORAR L B it BT 45 10 a5, JE 2

1.3 L — N5 105 8 mT ] R R I 07 1R 3 TR )

Ji U (EC3. 1. 3. 3) J& — i 2 Tl il 28 IR S A e B AL A A R R 23 B B B
FEIM B AL A HLA BT R 7 B LA S PRI, W AR T O I R B R A A Y

0 3l

i

* WrFs B HI:2013-08-28
EETH :HEHRFAELETE (21177079) 5 BeFaRMHE K2 -LRHIF G 2h 3450 B (BI12-29) 5 BEPERHE K058 A Q1 X 41 B
EHE BN D2 (1963 —), B, I RJFE N L 8082, 14 B 5T 7 1)« 4k 105 Yedas il 5 WS VR Ak B R S 3R 8575 e W 38 B 4 4 S5 1B ALl
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I 7 T e LI5S M (8. 3T — - 4E R L BT A SE
7 FH Tl A= 7= 14 sk 2 0 i s T o 258 S i 5
)Tt TR TR i BT AR
s AE I T CFLA S 25 RV G AR W S
A H b A ol 45 5 b AT FH L R R ATl 2
I F it ) 2 P SR B T T P S S hn T 0k
R 2% R R 9 R A R s TR IS LA A B A 4
PE

{FL R 15 il o A7 B 1 25 R I R T oK
il 11A) > VIR T A A B 4 R LA % W ity A B N A2
B R i) 2 T FH il A e 2 A 7 T2 i Il 5 22
PR A0 A A ) L A DL TR R
JERT pH AN 7E Wi [ 1 1Y) fe 18 2% 1R S P 4 )
RS H ET R AR A AT AE 85 ) 5 4R R 5E AN [
S VR A LA Vs 1N FH A (A A A 0 R U S DA
25 7 T B AN TR LR T L DA B SR ity i AR R 2 7 34 B
o B e — e UM Y 7 B W AR B 2 T R R
i A R ) Ry vk 2 —. i s Ytk PR I Y
TR R EAB GHIEIRA Y 5 &k
Yy ALY R ER DL R b R R SRR IR A
Al.Mn.Pb.Ti.Fe S it L &R . 8 .55 40 k) .
TR +h S AL i & i Y WA, i B 52
BYMER A Y. B R R UL B TS e A
FEIR FR B T 43 5 7 B U7 T TR R 1 R DG I

A ST H I AE T T V5 e b 43 8 v A
(R ELAT 55 7 T BE T 0 TR O 2R AT R 20 1 7 Tl AR 1
Ak A I R ik — 25 o F R B0 46 7R .

1 MR

1.1 ##
111 Sreskefh
A S5 i 7 B T e A W) oy R R BT
W T A BT g G TS e T BT 2 105 °C
B B KRR 14, 4 %0 A PR T L3R 1.
R1IBRFASEETERMNER

A/ L ES T/ % [Ae/LiES Tw/ %

C 22.23 MgO 1. 160

H 2.659 Cl 1. 060

N 3. 356 Na; O 0. 960

P, 0s 35.50 Al O 0.550

CaO 23.00 K,0O 0.078

SO 16. 10 CuO 0.011

Cr; Oy 2.770 PbO 0.002
SiO» 2.610 ZrO; —

1.1.2 ke

T Y T3 5% - Al 7 2 B 7% ik (g /D) < MO o LA
Wi 1009(NH1 )25()1 19K2 HP()1 19KC1 O. 57N8C1

1,MgSO, « 7H,0 0. 5,FeSO, 0. 1,1. 6% 5 H fip
2 1,55 15, NaOH #45 3] pH 6. 5~7.0; %
FHE B # 3E JE Cg/) MM R FL Ak W 100,
(NH4),S0, 1,K,HPO, 1,KCl 0. 5,NaCl 1, Mg-
SO, + 7TH,0 0.5,FeSO, 0.1,0. 2% % PFHHE W 1,
B 15, ] NaOH #9573 pH 6. 5~7. 0; & 5%
g/« B A 10, BERER LY 5. NaCl 10, Bifig
15,1 NaOH #8458 pH 7. 05 Fh T 55 55 5 (g/D . JBE
A 10, BERHR B 5, NaCl 10, NaOH 3555 £
pH 7. 0; & B 8% 5 & (g/D . JEHE 60, T 0F ¥y 20,
KH, PO, 3,MgSO, « 7H,0 2,KCl 0.5.,(NH,),S0, 5,
ME I 30 mL/ L. NaOH #4578 pH 7. 0~7. 2.
1.2 ZEMNEHE

420-BS "L A CIHE IR 55 IR A ROl 2R ) s HC-
3018R & H& VR B L AL CEBUh B p 4R s PHC-3C
FHRE pH AL CEHERE R s RH-QG B 42 I8 % IR 4R 3%
W(EIET &M s HS-1300-V BB % TAE A
(I ZR s S A ARG BR A F]) 3 T-gradient %! PCR
(3 E ABID ; Gel-Doc2000 % I i 4 1L (3%
SYNGENE).

2 EEFHE

2.1 HEHRA

W5 g arBaEmmA 40 mL KR K, Ei . &t
BRI ER R E 107 0 10 H B K AR
0.5 mL 4354 T 6 % FHIU] B 85 35 3 F
Wy 5 B R Ak L % A AT MR 10 M BEOKAE 0.5
mL 7351 T 6 A% PHI B B 5% BRI By 5
B AL & W AT IR 12 AR B SR
S 15 °C (30 CHI 40 °C ARG FR56 b 8537 8
R AT HE 7K 35 57 10 T M pi BB WA 1 Oy KA T 1 5%
R FREE 2 3 d.
2.2 FHWAI

A Sl A K TR T PR D 16 BR S € P
KHEHEGREENMAY, #A7 PR, 8T
30°CHHIREE A E SR 1 d
2.3 FHEHE

PRI 215 55 (W AR P& 4% T 30 mL B9 Fh
Regdvp, F 28 °C,150 r/min 5 F R H 37 24
h.
2.4 REERFK

B R WA 5% (V/ V) 4% Fp i 32 50 T
30 mL Wy KBRS A, T 28 °C, 150 r/min B %



%63 b g B A L S e T I A O Ok B e Ak R Ak « 27
K55 72 h. XM X )G, H Mega 5. 1 i RG & & #t 1k

2.5 BEEEME

B30 mL BEEREFRWE L E 4 000 r/min F B .0
10 min J& B35 WRCHEAT B 36 A0 . I Ty kR
e S R B A2 25 B 50 mL BERR 2 HL A0S A
PVA ##53h 5 mL F1 0. 05 mol/L.pH=10. 30
RM-NaOH ZZ i 4 mL,7E 25 ‘C/AKB A 10
min J& . TEFR 1 mL, 3572 BI36d . 52 10 min J&
LB 15 mL Tl ZBEZ 1k 5. 0. 05 mol/
L NaOH 5 % W #E 173 %€ , pH { 10. 50 %
KL KT BB B 1Y 20 T TE R R IMAL AE RN SR
R B PR PR AR 1 g A F IR R Y B
SCR > TG M il B B S T A R

My =" Vo

t

P VRO e B AR B ZE TGV, R xE BRAE A R
W E T & ¢ A W E] (min) ;50 S 1 mL 0. 05
mol/L NaOH 5 73 F 40 n I BEA AL
2.6 ZORA BRI AEEEN T

T T I 5 e 1R DA L 2 foT L R R R O 2
T HEAT R R BERG 5, Ik Ial 2.4 # R il 2.5
CV/ND I % I - 05 B = o A % 38 TR Ak
I AT I Sl g
2.7 AMBAFLEEZR AN AHIE

WL Bk Teratosphaeriaceae Crl12 TE- M 1%
I 1 DA VR TR A R 2 QY a5 L AR HAE R
SE S BROSCHRIE AT
2.8 BAHMLSTADFER

2% Kim "2l Rainey Z£7° {07 /0 B 3
HUE DNA. 514 B 3 H 18Sr RNA ITS1(5'-
GTAGTCATATGCTTGTCTC-3") fl Fungi (5'-
CATTCCCCGTTACCCGTTG-3"). PCR ¥ # {4k
#:DNA (70 ng/ul) ## 2 pl; INTPMixture
(2.5 mM) 2.5 pul; 27 F (20 M) 1.5 pl; 1492R
(20uM) 1.5 plL;10 X Ex Taq Buffer(Mg2+ plus )
5 uL;Ex Taq B (5 U/pl)0. 2 xL; 42 ddH, O F
50 uL. PCR §" B4R FF . 94 C FiZE 2 3 min; 94 ‘CAF
™ 1 min, 55 CiB kK 1 min, 72 ‘CZEff 3 min, 30
MEM 372 °CZE{H 5 min. Ex Taqg DNA Polymer-
ase P pr X W B TaKaRa A A, PCR
Purification Kit W A Promega,5|#¥H 4 T4
. PCR 7= ¥ 248 7 & 4l ik ( Axygen) , i% 4% 5|
pMDI18-T #fk I, 4% b 2= DHSa B2 25 41 i
JE AN . FI 4258 NCBI H 2 i il Clustal

X 50 X n @D

.
2.9 FEEHHA

SR ULE SRR Ui A, B A AL BRI S AT
17+ ZJ5 AT I 0 D A
2.9.1 HEMEMIIL

JR EER B R 100 mL, 4 4K B 4 i 4
1.5%.2.5%.3. 5% 4. 5% F1 5. 5% , 42 Fl i~ Fh
THEFRIEIEFE 24 h FEEFRY). SRy 72 h, B
FRIBE 28 °C . H1kh pH K 6,5 150 r/min.
2.9.2  REEEAWBIILL

TE 2.9, 1 M REAE 15 B AR 0 & e s 18], 4331
24 h.48 h.72 h.96 h.120 h.
2.9.3  REERFERNILIL

FE 2.9, 1 WYL A3 B AN R) 19 & L L 4
410 °C .15 “C .20 “C .30 “C .35 “C .40 C.
2.9.4 Ws pH Mk

TE2.9.1 BYEERE i BN 0 & BV 4G pH
{H, 754 5.5.5.6.6.5.7.7.5.8 Fl 9.
2.9.5 My

FE 2.9, 1 W SE Al b 36 B W) b i B2 Fp 4 147
FEML 9 6 ho12 ho18 h.24 h.30 h.
2.9.6  LRAFET [E]XT 5 5 19 52

WA T T B R BUAE 4 °C IR
BB, 4358 0 hy1 h.2 h.3 h.4 h.5h.6 h,ZJ5
3 90 DN il 1

3 ZREiTiE

3.1 FeRrEEF AR B ER

Xof Sl R 16 B T EAT R 2 R L 15 3
BT P PR T AR Rl B R R P AT R
It e BEAT K W S AR O D s HG il o 3 o I 3 0
LR S A 15 ) T R AR 2 P BB SR AR A Y
125 WY B 10 DR /NP A 48 s S [ 3410 BT T B 1 7 i 0 g
eI RN, R IR 2. 2 B 5. W i 2 0
Teratosphaeriaceae Cr12(FEH T. Cr12)1E K5 &L
16 A R

F 2 FREIEERENESR

Wbk T S it} 35 / (U/mL) 2 W B R/
1 15.50 +++
2 12.30 +
3 12.10 +
4 14. 50 +++
5 15.25 +++
Crl2 17.68 +++
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3.2 AABEFHI
BBk Teratosphaeriaceae Crl12 WMy 15 35
AWE 1.

A1 BHEE 2R Crl2WAXHS
T N L FOBHE . R 30°C 72 h ZE AR
iR 3 DR H AR 298 50 mm, BE | i F il
GRS CRIMDE IR LB BRBaf, K
A T) T3 I 4 T 738 Tl &0 93 A BR e SR
3.3 IRy AEAALE M T LR
23 KWL AR Cr12 M35 A ¥ A= 4k e
MR RZ bk B A, A H S E A KR
il i g A A R DA R IO R T A I MUK i
K3 FERBEL Cr12 BoEEE L4
i H 7 L
AR +
2 A Gk 4 AL S0
AR
N B EL A H
S 52 WK f T
5 R R T
WAk B I
30 C
37 C
42 C
1ML

I+ I +

L+t

it 1 96 25 RN BA M AT 0 Crl2 A A BE )
AR, Crl2 n]7E ¥b 62 55 K 5% e F H 4% 25 4 %4 1 B
JiE A A T VA TR A £ € B B L T E O LT
Ja 103 T AW o 2 A T 18S rRNA #EAT
3.4 HAHRCri2e s TAMFER

18S rRNA JF 3 & HAZ AW 4 F % i H 2
o bR = EL B T & G g AT 58 R bR v, SE i I e
Fitk Crl2 19 16S rRNA # 40 JF 5 (& % 5 h
KF646801) F7E GeneBank H 47 ¥ 51 1 Blast Lt
XF, 3 RS> 2 WY 90 BEAT R Gk AL i A i, 2
WEMTA BRN Teratosphaeriaceae Crl2.

2 oW Cri2 ZE R G AL B Terato-
sphaeriaceae sp. [H) 35 5 X F fiw i, HE 00 3 S [] Y5
. AE A outgroup 1Y U [CAR 40 & (Begglatoa alba)
BERRAE SEACA bl n— A AN A L S LR 51 ]
O3B ESE T R A R G Y.
4CE

Uncultured ascomycete (FU409872)

(GU250338)
e (KC670728)
L (LIM799903)

Beggiatou o (NRO1720
B2 T 18S rRNA #3k 5 A
NJ &My 6y 7 R
3.5 REEZAMTE A Crl2 8908 8 E H #h
&l 3 SR Rh iR bR Crl2 i 0% 107 BE 6 ) i 5%
M.

U35/ (U/mL)

1.5 25 3.5 45 5.5
PR/ %
B3 BAr B R B
Bl By 7 09 % v

i &1 3 AT %0, 4 Rhit Sy 2. 5 %0 i), IR I B T
7135 18.62 U/mL fem. MEF L 2. 5% , B
TG FF IR T B, T RE 2 iy #26 M 6240 ke i b A LSS 3
b PR B % B 2.

& 4 Sk e T JE) A G B RR Crl2 19 R 05 il 3 7 14

.
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SRR \ - F T wfmn =i
° R Ns\m\gﬂ T uﬁmwm@ﬁm mﬁw\awﬂ%s o mwmwﬁm@%ﬁmmﬂﬂﬁ
LRI EOoMOoW B EHE

G5 W ORI RN E N 0~ 3 h I T
T e 2500 0 Tl 3 PR 3 50 04, AR AN TR) AN 3~ 6

iR W, HEA AR AR 18 b, iR DT S ) 0k
18.85 U/mL. — 42 Ff Al e LA A= < 301 A9 )5 49

M.
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h T 72T B 20 hh TR A 1100 A A U T AR
Cr12 fr 7™ A2 5 107 21 2 W R M8 3 h.

L5 BT AHIESE BT Ay B B R Crl2 b TR
TR BN Teratosphaeriaceae W —F , GBEWS1E &
B 2,77 Vo ny ) TS Y b AR TR T TR m IR R BT AR
RE 7 W6 o 50 Y AN Sy B T A AR 7 R 07 I TR
X5 FHETR TR 5L A B A A AR ]
B B M A A R i g Ak R
7 S M v R R O

4 it

AW 5% F)FH ST B 07 38 1 DA 4% il 3 g o
Ve 6 KR N8 G A0 B, F— 25 D R O & R
5 6 355 3 35 HE— Rk R I TS T e R A TR RE Crl2,
A R A A AR AR R AR A O T
FEHNFREEIHER BT Teratosphaeriaceae W)
FE. o3 AhxF Cri2 7 B i Bl 64T 1 F & WAL
133 Cr12 JmAERBEAMF AW MG pH N 6.5, 85 5%
MR 30 CL o BEME(V/VO R 2.5% , K EEJE Y
72 h, IRy EEIS 13k ) 18, 62~19. 78 U/mL, H 4R
il 3 38 2 A WF I A S L (H 8 T HRRIR Dol 3R 45 T
14 7= B 107 T A2k 0 SR IR B FF L w1 7R R U T
A= ) SR B Xt 7 TR 4 A U R 2 A 35 DR A A 5
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4 ¥ R R i F 2 B K IR SR
wK L1 CO, BRI 22 M

o A, EEZEN, BE&E, T4
CLOBRPBHEE K% VR SR B B BRDY PH % 7100215 2. 85 M G B Tl S i B ks
100010)

H BB MEEETR. QRBEFARREESHSH A 0% (CO). 2% (C2).5% (C5H),
SU(COWMAEMME . FERRAERREEFRBE TR, §ET BAEWREGEA FT AL KK
M £3E CO, B Hra AMBI R AN R RGER TR RBFEZHE®R. M A
Rk RE AR BARAIRIE. PR SR A I e AW R st L3 CO, Bk a9 476 48 A oA
2,53 B, 2% 5% .8 R BTAEN LIE CO, EHBAESANEKT 5.1%.2.4% 4
26.5%. Mk F AT EIE CO, MBRERKR Y, MR Gk KZE Tt L3 CO, HFakah i
REIFREAG, LG FRAE AR, CO, Haik FLAR; £BR T L, LIERE CO,
MBHRREESTOR HEREED T, LB REELIK.CO, 9B R FEIK I, E
I HEFF AR 23 CO, o CH, B ZSHRZXBRITT RZ.

KR AR R BRE; BKREE; K#BLE; CO, Bk

FEESES:S141.6; X171.1 X ERFRIZED . A

Effects of carbon dioxide emissions from waterlogged soils

by biochar amendments and hydrothermal condition

HUA Li', TANG Zhi-gang', LUO Jing-jing', JIA Wei-hua®
(1. College of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. Survey &. Planning Institute of State Forestry Administration, Beijing 100010, China)

Abstract: A waterlogged soil environment was simulated and added with mass fraction of 0%
(C0), 2% (C2), 5% (C5), and 8% (C8) of biochar to paddy soils to realize the effects of
carbon dioxide emissions by biochar amendments and hydrothermal condition under different
irrigated water depths and culture temperature. It is aimed at decreasing agricultural green-
house gases emissions by means of controlling biochar amendments and improving field man-
agement measures. The results showed that there is a significant inhibition of carbon dioxide
emission from soils due to biochar amendment. Compared with the control, cumulative car-
bon dioxide emissions from soils by biochar addition of 2%, 5%, and 8% were reduced by

5.1%, 2.4% and 26.5% respectively. In terms of inhibition of carbon dioxide emission from

x W FS A H#A:2013-09-26
ESWMB ERAAF =S TH (41003042) 5 BEVEERHEJT HAR ST H (2011]Q5001) 5 BETY A # & T AL iR B B
(2013JK0890) 5 BRPURLHE K= 53 A Q#7240 A
EBEBIN AL AQQ978—) Lo, Bt N BB WA 5T 75 1) < A W I3 A D T 4l 1L &8 S0 MR HE L 2
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soils by biochar amendment, higher biochar amendments might be better than lower amend-

ments; with the higher temperature, the stronger soil respiration became, and the faster re-

lease rate of carbon dioxide was; on the change of daytime and nighttime about carbon diox-

ide emission, the former was higher than the latter; as far as irrigated water depth was con-

cerned, a lower release rate of carbon dioxide depends on deeper irrigated water depth. Fur-

thermore, the comprehensive effect on carbon dioxide and methane emissions from soils un-

der different biochar amendments and hydrothermal condition also were discussed at last.

Key words: biochar; temperature; irrigated water depth; paddy soils; emissions of carbon di-

oxide
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RIS e AN SR AR SPE N (R Y=
CO. 1E R 85 32 20y IR % SR, % 42 BRI % 8500 /Y
TUHEkIE 50%0~60%" . R 2y 20% 11 CO, R
FAM T B B H A S AR 45 TPCC B A 8 B
[ SR 1] 22 2 20) Bl 7, 2007 AR A0k T
ERMH A S 2Bk B EER R R
17965 b R AR R RGAE N AR CO, %S
A 11 =2 2 HE R L A 4 BRI RN R % AR
FH. PRI 42 o R EE S = M X 28 i 4 RS
A5 Wz 1) 5 R

Pt AL ZBIF 5 T 1 — s Gl BR L 3 A ek A
LAV HEE 7 A 5 TR il T LA > 2590 1)
CO, B  Ho A 35 i) 4= 3 it fin A& 9 Bk i
T A= ) I AE AR AN IR BT AR A rp i LR N, FH S
DA Bt = S 1) 38 HEVE S 3 JLAR R — AR 2
+ e E IR R 2 A T

CA MR R, 5 it AR Tk . e
A i A7 - S %) B A e SRR sl A A P R R
5 CO, MR, SRt T 52 25 W A 1 F 2 it
AR A LR S i DL R A O SR R
SR H XA i A T R CO, B 52
i 3517 45 B9 3 B B AN — oK B R 4 I ik
A I A o 45 C O, BRI M BIL I Y 413

Ak, 5 CO, BERUA B8 52 R L K IR
JE | A WA O 205 AR TS A s ) R AR A
BN VR N AR A B A O TR A Y
PR e . T R AR R RS D CO, 3R 2 AR A s HE
P2 AL AT K A

i

1 MR57FE

1.1 ARRBALRLEGEAIZE
AR R HER A PEIE 3 P UK B (3472

54"N,108 “46'4"E) . J& B B RK G+, 1% b X 4F 3
IR 13,1 C LAY REKE 2 660, 6 mm. KL
AL R R JZTERUK. RS BUEURE 34 16
A L,CRENAR lem FE ] 2~15 cm B
J2 B A A ]S g R R R 1 KA L — A
BTR M A B 4 °C R A AR, DL B Al
. A e BB A T AR L SE IR ET et 2 mm
i

- HER AT BRI 2 2 IR R A R AR AL oot
JEE T R 0.2 g, R AMA 0.1 g BB R
k.8 mL 8 g/L WUH IR, FFZEMA 7.5 mL
F BT BR 135 C 4 f# 30 min, ¥ E 5 &%, T 585
nm A0 5 0 BE s b R R R R LI
s BVBER FH B - SR B BT 4 O B ik BAR 2 B AR
e 75 HJ632-2011.

P A 3 0 LA A M T 3R 1 TR,

1 HIXTENEXREBUMER

. TIOKFR EERIR 4 BAR B
p

/% /(mge+g ') /(mgeg ') /(mgeg )
6.43 21.76 21. 66 1. 04 0.19

1.2 HdREHEAELE

A S 5y i FH AR W0 R SR 1 BR P AC 8% A W e TR
AR A B AR R SRR R . kAR BE
450 ‘C~700 °C , FEA AL P R AN 2 PR,

K2 HYRRHNERELER

TR EERIR S K5y R LK R ER73
/% /(mg+g—1) /% /pm /Cus + em—1) /%

pH

1.3 Z&ME

CO, MK R FE #E A LLA CO, S MAAS T
X (HT4-ZDR-CJ . b 50 i P 3 5O
1.4 FEHZIT54E

SR R A TR BTN T, 1208 R A 5 I
T . A HLBE BSR4 A AN 1 iR ). THER T 1
IV FH B 38 B, vl ) A M 3 P 3 L B B AR




%5 6 3] A I AW 0 B OK R AR AR K 3 CO, BT 52 + 33 -

AL 2 BB A — HEBR 22 AL R ORI ok 52 B
B DU BCES B 1) BT A KN L A CO,
IR A 3 1 AU AN HE R

i

N

Bt

16em

Bl #5HXERER

) ER R EANA 0.5 kg £ HAL BRI
AKFE A DL T R 3, 43 0 i HE
2% (C2),5% (C5),8% (C8) A B¢ , [l B 8 A i
R RRCCO) B AN HE 3 AN FAT . AAk CO, 1
T Tt BBCHE P B8 it T SRR 2 T S B O 5 T
it 2 mm B, SR JE KR ik IR A PRI 4 3 K
WHEAN 2~3 em. ff¥EFRBE 1 A G, & H @
FHERY CO, Bkt
1.5 CO, ¥ RE 5z

AU ¥ SR E 2013 4E 6 H#IFF4R,9 A
WIZE R WFFE T4 51 d 25 74 d 13 CO, BBk
BARE. AR EE AT O 9 h (8 B ) 25 i ad 20
h, CO, e 5 25 J M A3 A5 I 22 i 72 5 25 B i [) 251G
T 9 h, &AL Z A B 22 S A ), AR
fE 11:00~20:00 Z[a].

CO, WyHE G e T a3

d

—VMO ﬂTl CHe G D

X F N CO, HEiili & (mg » m* « h™'),M
R SR BE IR T L Py R T, g BB S AR IR 2
THSERRE .V, A CO, TERRMIRA T Y BE IR
AR(22.4 L s mol ). H NHEMIEHE.P
T R RAERT A H N R SC PR SR AR E . 4, /d,
HERSAR N FLALI RN CO, MR B 1Y 22 4k,
1.6 #IEAILL 5

K FH origin8. 5 XF A ¥E AT AL B 5 24 K] 5 N [
W5 - CO. B AH &M 2 B R FH SPSS
19. 0 J7 225 (ANOVA).

2 #FRE5ITE

2.1 #pFaEKEE CO, Bk HH

- R AR ZR AN A A o A PR Y Ak
IyfidE £ RS SR CO, By E B SR PR B A T
Lot B A Wy R e (R I £ 48 CO, IR
A A AR L 32 A DL A I AR ke S
B — & 1 o AR A B AR R, B A A
PE P SR AR S5 10 45 DT R AT+ 58 09 A PILAk B fk
By TR MUAR - HERCAE W T M L 0 T e D A
WA BT 77 4 9 CO,. Randon 2§59 48 1, it b 4=
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A LR B 1 S, AT K 238w HE ) H A,

2 FEL 3 43 5k AN [] it ek Ak 3R A UK 2%
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A HLTRE S0 2 0 A ML ST B PR 4y R S CO, B
HOGHE RS, TR A, R R AR
Xt CO, R 28 52 W 358 A, LA K S 30 IR Xof 4 34
A BT, e PRl D T g Y IR SRR B, DRI B ()
BT CO. 1 B ik 7 22 ) 91 P 09 38 3. (B 5 % IR
FHEE 2290 .5 %6 .8 Yo it ke i Ab L) 38 CO, RiTRE
HCE A BB T 5. 1% .2, 4% M1 26.5%. AR,
Jith ¢ H X 4 CO, BRI 0 £ FH B Sk B

T C5 [ C2 By Bl it s &, X AT BE 2 T
AN T il e e % = 98 06 M s 1Y) 25 S O U TS
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Research on pretreatment of domestic sewage
by anaerobic baffled reactor (ABR)

ZHANG An-long', WU Bing-hua®, WANG Jia-hong®
(1. College of Light Industry and Energy, Shaanxi University of Science & Technology, Xi'an 710021, China;

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

Abstract;: The pretreatment of anaerobic baffled reactor (ABR) was conducted to treat the
domestic sewage. The optimum hydraulic retention time (HRT) was determined, and the
COD, SS, TN, NH,-N, TP removal efficiency and influencing factors of the process was in-
vestigated. The research results showed that the optimum operation conditions of the process
were HRT 6 h. Under the optimum conditions, the process presented perfect COD¢,,SS re-
moval efficiency with about 75% and 88% of COD¢, and SS can be removed respectively.
NH,-N, TN, TP removal efficiency of the process was unsatisfactory.

Key words: domestic sewage; anaerobic baffled reactor (ABR); hydraulic retention time;

volume loading; the optimum process condition
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Ultrasonic-assisted extraction of chlorpyrifos
from arid loess and UV-GC analysis

FAN Chun-hui', HE Lei', WANG Jia-hong', MA Hong-rui',
TANG Zhi-gang', XUE Xi-dong’
(1. College of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China;

2. College of Environment Science and Engineering, Nankai University, Tianjin 300071, China)

Abstract: The ultraviolet spectrophotometry (UV) was established to reveal the chlorpyrifos
concentration, the results achieved by UV spectrophotometry and gas chromatography (GC)
were analyzed, and the concentration of chlorpyrifos, extracted from arid loess with ultra-
sonic-assisted treatment, was investigated with UV spectrophotometry. The results showed:
the standard curve of chlorpyrifos by UV spectrophotometry is y=0. 009 2x—0. 002 6 with
coefficient of r 0. 999 8. The experimental parameters of precision and accuracy are similar by
UV and GC methods. The ultrasonic-assisted treatment is effective for the extraction process
of chlorpyrifos in arid loess (recovery rates vary from 50.20% to 61.70%), and the organic
components in loess is believed to be an important reason for the low values of recovery
rates. The UV spectrophotometry is appropriate for chlorpyrifos analysis in arid loess.

Key words: chlorpyrifos; ultraviolet spectrophotometry; arid loess; gas chromatography

* WrFs B HI2013-07-28
HEeWB P EMELERERESE W H(2012M511968) 5 BEPE 4 Z i T RT3 R H (12JK0474)
TEEB N UHFME (1982—), B BIBILGH A PEF, 14 BF 58 05 1) 35 A SR B E H R



% 6 39

AR A - 5 I B e v e b B R 4 A P L - I BRIR 95 B BB 5 A A A T O ¥ L BT © 41 -

0 3l

i

SRR B (CoHy, CLNO, PS) X 44 35 5E 1| 4R
WA, g2 20 g 60 4R AR A 35 [ B Ak 2 2 R
K —FP TS A R OO T A R
MERRKARY G Z — FEREZA X T
T3z 1% . R () 530 A 24 1) A4 R 56 A0 Skt
BAR T A 25 2 6 3 TR iR N R - R R
H i R E R AR BT B O LA B
BERY PG Rl BT % T e ] ek ok 25 5%
B HEAT A ORI A B A — A R T R R 0 B ]

.

AR5 1 SRR R L A b R PR L R S
J7L RN AR 2 2 T R AT E Y &
;S AT SPE i GC-NPD J7 i WFoY T A L i i
FE/INZE A bR B JLAE G M B BR AR IR SR
PTG ME B DR R i 12X 100 gl i
UM GC-FPD a7 1 5w i 5% 1 14 I e Jr
B R B E ML AR 1Y O B BT 1. 74 min, B R
BUNT 5% LS OIS L L WA R R
Ak o Eb 0 A AN TR B T A [ 2R Y £
BRI, T 3050 50 0 A A s o A, [ I S 58
AR BB B Bt AT g 23 BRI B AR B SEBR T R
F. S BRI RE A R O, O-22 2
H-O- (3, 5, 6-=4-2-MLre L) HRACHEMREE , /> T
iR A A A (U , BE WS X 2R A1 = AR R
AEMZ . BRIk, 1T A 2% 341 58 A 3 o O 3 3k DU
ENLRTR A

H AT, D A 3 v B BB 24 55 B 1 i A 3 5 A
FICHR BRI F0 I A 2 B L 75 0 2 BB o i 35 )
AR HUAIR 55 i BB A | FG e R O Al B 4R T A
A AR AE S USRS A T A 4
B AR 2 5% B8 1 SR 4 B P AL R A 4 O R
] LR R SR R K SR b B AR A R Y
AWK e, B R 2575 e R B0 A 7 . I o
S v b DR Tz A0 AR 2 R, TR AHIE 5T
N7 3E T A DGR M W AR R R R R
T 6 B A R b X G R A AR B R AT Ol
FRIEG TG RAEGEH AR A EEHE®
FINB S 3 X AR S e i 7 S BB 14 48 A0
SR . I AR A R ORG  E A O TR 5
2038 P S () B SR FHRE 7S Al B - LA AR 35 3 e Ak
5L FH B - SN B 1 4R BBORIOCR AT AR S S,
Bk RS e 4 it 5 %

1 XEEHH

#

1.1 MELRXA

SEAN-AT WA 6 BE T AR s A Bl i s
Wk A R G A B O, R RS A pH Tt
SAMHL T W s A L 40 0 ML R B L. SE 6 UK N
A 25 4l v K L AR 3R o 43 A 4l B (0 3% 4.
1.2 MK 13

Bl B bR T 2013 4F 3 H R
SR BV AR A K 2 A DX 0 AR b A A T
TS ORE R 2 0~20 em T HERERES Bk
P ER AP AEPARZESE Y i 1 mm fLAR e
. B S B 1 kg AR AR O BB TR
A% MR 2 S T 4 °C vk T R A7 25 L i 4 1
FEATACPERT AN T pH H 2 8. 10, A HLET & &
22.92 g+ kg ' HIKER N 12.60%.

1.3 %H%is%k
1.3.1 S ML fe KM e

PLAT Bt o 0, Bl 2 40 mg « LY HY
S B W 5 W 7E 250~ 400 nm P K0 Bl A AT
CEET bR R TR OB S SN T 6T A N
1.3.2  SAMLHT bR th £

FREL 0. 10,001 g SN B, LA A i1k ol %
FIEZEE 100 mL, BIf 1 g« LAY 00 &7 % it 5%
W ARAET A CuKAR & . R B K i 4 VR R
A BE 43 ) A 10.20,30,40,50,60,70,80 A1 90
mg » LA S0k B A o T A VR A e R TR U
T I A VR ' B 2 o o v 1 2k
1.3.3 Ak RWUE 53 Hr

VHE A T ) B 43 5o 0.2.,0.5.1.0.,2.0.,5. 0,
10.20.50,100 F1 200 mg « L' {948 M &% WA ol
BRI W, 6 LA o T B2 | O36 fU V75 W VA 2 R T a2 2
BYHTHE T 43 H1 58 F1 43 016 01 B ¥ X S n At 4k 1 e 2
R HR 38R0 R A
1.3.4 EAMNEHAME T FEN LA

DA A 3t T Ay 500 4 R A 25 YR 4 ) T D R By
25.37.5.62.5.75.100,120,125 #1 150 mg « L'
1) SR MBS A VA . R T L S s WA N Ty ik 1 T AT
PE o N A ] 458 S B 198 1 R e B2 R) RS )L SR 52
A0 35 BE VR RN SRR €8 3 36 UE 45 R 1 T RE L
ARSI R T A L DTS4 O g5 L. L Ui iR
Wl AR (0 3 3 I 2 25 an FYY . DB 1701 A3 E
45 HE 30 m<0.53 mmX0. 25 mm, B F 4 I 5 5
PERE CTIREE 250 °C L IR 250 °C L K I 2% 18 310



« 42 . RSP BREFB 531 %
°C3 A (N,) W 40 mL « min 'L #EFERE 1 4L, 0.9
1.3.5 5 4 S i 0 B2 B
SRR 10, 01 g ST i 059 3 b RE A 8 ool
ANHETEE P L 4 A 5 mL 4l K Bl 3t 4 18 v "
Vs S0 050 S WAL 2L 4 A A A e =
HE 1) 4 2 R PR A 25 mL W 4 B 037
10mg+L '.30 mg+L '",60mg=-L "Hl90 mg
o L' B SR S U PR R O P 2 h S 00 - " m

H—2TF 120 r « min "$2R P 120 min (G
D O3 b — 20 T 7 R B 45 AR T s Al 52 IR
ROR L HP S IR 100 w M AR E 25 C L S
FE] 120 min, K 52 50 45 B A HE 4L T 5 000 r -
min ' B0 5 min, B 25 mL A iliE SR A 3 UK, 5
S0 530160 BE VD s I W W O B O T SR G A 5 [
.

2 #FR5ITE

2.1  FWEEE R KBk K

AL BB 5 H A US54 FREE BB, g 1%
WS AR E = m> e B n—>n " BRiE. Hebert A
St AR R T 290 nm 22 A K I A A
A W WCAE S T LA 3 58 A0 o3 ot B R T Sk A
B . L AL AR AN I 250~ 400
nm {1 Fl A A 30— A~ A0 i W IS0 0, U e R, R 4k
SRR OB R, e KR K A TE 29205
nm , AJ DLE P Ay G A e W A 0

0.4r
03

0.2r

Wl

0.1

0.0r

2350 300 350 400
WK/ nm

A1 RubaE e g s Bok | %

2.2 RLEBEAR WL

TE 292. 5 nm 3 0 A5 S8 0k B W vk 5
JEFELAME L RS 2. bR i R vt
y=0.009 22—0.002 6, KR r 4 0.999 8. X
Ut B TE S0 A5 1 T o S B ol A TRV B T O B AR
PEICZR R AF, 9025 UL WIS FH 5% A0 40 D601 B v D 54
M A 36 2 T AT 1Y

SO BB/ (mg/T)
B2 R E W E
2.3 RINERBE
TR FE AE v FE LR 1 B bR 2 R R
SR R S R R R SR AR, R 1 AT AE
AMRBEEE/NT 0.2 mg « LB, Joi ) H &
b e 114 WO 32 5 T 224 Sk 4 98 3k B2 24 100 mg
LA WO BEE A S T 0. 873, S ML AR B 7E K AR £
By LR B LA RAED X R 1%
SR ML ol 10 5 B Ve R 23 AR . A S ML B R B
0.2~100 mg » L "JEHI N, &t # (y=0.008
7x+0.011 9) BLG RE - 4 0.999 2. B, AL
JIT 42 57 1) 58 A 53 60 B A D R AV B (0. 2
~100 mg « L") SOk A 2 T AT 0, 7T LA f 00 A
LN SN IR EE R AR
F1 SWMWmBEEIMOMMREE

W/ (mg « L™ 0.2 0.5 1.0
St B 0.003 0.006 0.014
Wl /(mg+ L") 2.0 5.0 10
% % B 0. 046 0.072 0. 090
W /(mg+ LD 20 50 100
WSt 0.180 0. 459 0.873
el /(mg+ L7 200
WO BE 1.926

2.4 EIMETER

K H5E S0 4 06 01 B 12 0 A0RH (8 3 0 T 7 St
Bt 9t 5 e, LB RN O 125 1 T RE M SE R 4 2R LR
2 MR 3. WFTE A B« A T S ML A Wl 1) 7 0 BT, 56
AR AORE 2 T A 45 R B e R 5% 22 3 i B T
—3.4~—0.3mg* LT'fl—4.16~1.32 mg+ L' Z
[E4) 150 3 3 79 o 7 12 ) A i R AR A v, 2R AR 1
S5 SR - B S 0 A R B B h,  Xof R 22 A X
DR 2 (HAT 1 R A #1501 o v I v J32 Sl
ot A1 A, D A5 S B e 2B D 1 AR SR VR DN o R P A
X o Al 22 5 /0N o U S 45 SR R b U T R 5 v
FRORS 25 B2 . RVAOR R S X T SME B B A0 0 S L 5%
HME o BT 45 3 02 T LA SZ 1.
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AR A - 5 I B e v e b B R 4 A P L - I BRIR 95 B BB 5 A A A T O ¥ L BT

o 43

x2 EIMENMNESWmBER FHQE

T e B S v g 24 %] iR % AH X 15 2 AR A
/(mg+ L7 /(mg+L™1) /(mg+L"1) /% TR 22/ %
25 24.50 —0.50 —2.00 0. 85
37.5 37.20 —0.30 —0.80 2.10
62.5 60. 10 —2.40 —3.84 1.62
75 72.10 —2.90 —3.87 1.48
100 98. 50 —1.50 —1.50 1.37
120 117.80 —2.20 —1.83 1. 36
125 121.90 —3.10 —2.48 2.38
150 146. 60 —3.40 —2.27 1. 26

£33 SHEENEIWHRBETEERRE

NN S 2 % iR 2 AH X 1R 22 AR B o
/(mg+ L1 /(mg+L"1) /(mg+ L 1) /% W2/ %
25 25. 34 0. 34 1.36 0. 60
37.5 37.28 —0.22 —0.59 0.92
62.5 63.56 1.06 1.70 0.43
75 73.96 —1.04 —1.39 0.41
100 101. 32 1.32 1.32 0.85
120 115. 84 —14.16 —3.47 0.63
125 124.43 —0.57 —0.46 1.08
150 148.09 —1.91 —1.27 1.68

2.5 FwEtAkAEENIRR

SR FMLAR I 32 iR 75 i B - WL R 35 12 4 T
- G AT B G R L 3. S G R SR . LA AR
26F GME B BE 0 B IR 0k Rl 320 8096 ~
45.20 % . 107 HE 75 E Bh-HL AR 4R 3 1 0 I E
50. 20 % ~61. 70 Y. 8 75 i W e W1 I ok ot S i o
P18 i IBCRICR 5 A1 e G M At ol %) [ S 38 W - A
IR 310 R0 RS B A Sy - P B B R AR R
2R BB A 1 BURBOR T PRTE TR R I S
A AE FH BB A 2 14 J5 R0 W B J5 78 - 398 3 THD ) e A 23K
JO7 . AR SCIA 5T A 2 I B T 3 — i, {H M S 50 25
TR F A SC I AT Bl ] 00 23R 25 S O 41K

Xif T A A 24 AL 3 o IR Y ), 1 22 2 Al
T 2RI B T 45 0.t R T M SR R K
PRI AT B Y A AL AR 25 [ ISR AE 42, 16% ~
84. 18 %6 22 [a] , RV {ff FH Jomm 3ok 5 390 A% B3k 4R A5 11 45
RAALAE 72, 18 % ~93. 12 % Z 1] ; % A [l 1k
T30 E KRS b 8 Bl AT ML AR 24 T R A
42.50%~84. 80 %% . —MEIA Ay L 5% i) = AR 24 (7]
&SN YNE B 5y A X (ORI S
O BE W B 28 O 58 4 4 R BE R A5 . 841 53 11
W o 280 7 45 T 1T 28 R e W gk S T X Gl
Tk ol PO W BRE A7 oA & e B LR A 2 R A DL IS 1Y)
5 FH B XoF SR bk A w8 1) 1R B 43 50 R 0. 903 3 mg
e g 'H10.537 3mg g " AN HIFEH S O
FORA NS 1 W B AR 2 5 BRI B B i
AR EZER K, LR — RV 58 UL I &5
M B ok ) s 5 P A S AR O T T AT Y

PO AT LA 2o S8 6 M B 4 BOA% 1R 3 5 0% 7 ik 1Y
I

80

B Agitation B Ultrasonic-assisted agitation

e/ %

10 30 60 90
SOE GR R R JE / (mg /L)

B 3 AR 5 Ao AR B AR B -HUAR IR 5
X FU AL AR DK F 8 R

3 #ig

(1) 2EAM 43 501 BE vk 0 o G ik 2 T A7 1
S B 5 e R W B K FE 292, 5 nm . Bk o 2R
N v=0.009 22—0.002 6,41 R % » M 0. 999
8.

(2) A ST ST 14 58 A1 43016 0 B8 1 % T4 DU vh
RMEFE (0.2~100 mg « L) G M AR B 000 B8 4
TEAERS BE R %5 B2 45 U7 T RE 8 AR 5 SO (gl i 2
T ) SE IR AR

C3)HH LT 5 B AR B 5 7 68 7 i By -HIL A
PRk fig B 2 1 5 R T A S A Bl Y ] iR
(50. 20 % ~61. 70 %) s I\ 34T HLAL 73 (1) W% B
JH 2 3 S3CSE ML [ o5 i A1 1) o 2 TR R

S % Uk
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TiO,/Si0, #% 7= MBI & A
Bk LM IR F &

B, kK P, ERE, TINE
(PP RN K2 WIR S22 Be, BevE P42 710021)

WO OE. R OB AR, RAER-BIK R AN K TIO, A @& E S0, £ &, 4%
TiO, /SiO, M A owE St R R B ER AR Y L, RJE 3 R4 AT 5 AR & 2, 17 3)
AARGZARAG EIEREH LM, RN EH ST BB ST T R4 kA
e F LM EA ARG EE LA RO RETT R R AL F Bk ANS
AT % v R A m 69 IR AR AT K ST R R B KR A9 A T B A R R 0y RSN R A
PR HEAT T AR A, 5 R AW . TIO, /SIO, A4 MEEA R A @MY A R RAB RS T 4L R
g HkE M A A TR KA AR, T LS T TiO, 85I ANE R KT T RIF R INEB
PR ;SIO, & & TiO, 9 B BRALT TiO, ¥EERER A M AR S T RBRKE T

B % SN R BB A AE T .
KR A4k ; AR BEK; BEINE; BE S AME
hBE%EaES . TB334 X ERERIRAD: A

Preparation of TiO,/SiO; core-shell particles and their coating

on fibers for superhydrophobic textiles with UV-shielding property

XUE Chao-hua, ZHANG Ping, JI Peng-ting., JIA Shun-tian
(College of Resource and Environment, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: TiO, particles were coated with SiO, using tetraethyl orthosilicate as precursor by
Sol-Gel to form TiQ,/SiO, core-shell particles. The as-obtained composite particles were
loaded on the surface of poly(ethylene terephthalate) (PET) textiles via a process of dip-pad-
dry, followed by hydrophobization to fabricate superhydrophobic textiles with UV-shielding
property. The morphologies of the composite particles were characterized by transmission e-
lectron microscopy. The morphologies of PET textiles were observed by using scanning elec-
tron microscope. and the surface wetting property of PET textiles was measured by video
optical contact angle system. The stability of the superhydrophobicity and the UV property
of the textiless were also investigated. The results showed that loading of composite particles
roughened the fibers to favour the realization of superhydrophobicity, and improved the UV-

shielding property of the textiles due to the incorporation of TiO,. And importantly, the

x WFSHHA:2013-09-14
BB ERARRFEETH (51372146) 5 ZE MBI LA T AA LHHRITH (NCET-12-1042) 5 #H AR 24 H AR DF 58 5 i
TiH (212171 5 Bevi 44 BT H KRB AR £ R BT H  2011ZKC05-7)
EE BN Q974 —) B BEINTE BN BB WF 98 07 1] 45 4 34 HL/ TC AL K 24 4 kL B 38 1T ) e A RE 14 1 2%
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coating of SiO; on TiO, lowered the photoactivity of TiO;, thus improved the UV durability

of the superhydrophobicity on the textiles.

Key words: titanium dioxide; silica; superhydrophobic; UV-shielding; core-shell particles

0 3l

T P M s (] A 3% 1 A T AR AR 22— B HOR T
F U AL 2 4R R 25 25000 I JLAE Sk, 7E 40
M LS KRR Z R Tz e, K
25 4 8 B R R TR I L BRI K T 7R 2 2 4
fil /i KT 150 °, HFfE KM Y TR . RF %
AR B B R 1 R B K 214 2 Y P AME B
TN St L0 NSNS S S Ui B\ 3 A
IKLGELUHAE Tl  BRYF VSRR H F AR B )
T2 R R S AF R X A 400 2 28 Bk BF 5 Y B
Z—.

il 5 88 B K 27 SU I SRR AR P AT (D
T 2% THT P4 S50 1ok A AR 245 ) DL g 2 T 174 ok O AL A
s (2O X HE AT R 2 i AE AL BE. B AT, AE 2L R
A ST B A KL B 5 AL 0 T VR R A U -
FEIN =3 =371 =37 SR & £ 2 o8 17 SRR P 3
B HE D R A R AR 2 S Rk,
WA I AR B 5 AN AR W 2L 1 A 7R O vk R TR AR
FE 3 o G H R AR T P R B A (AR I 32 KR A
JIi V% .

Liu'™ S5 72 A 219 22 1 0 48 e/ — A Ak gk
il 2% Bl 28 SR K AR 2. 1 L FE AR 21 2 T
BB R 8 S K B AR Kk e e T A K Ak
BEYOK B L T TE R AL B 98 K B R T DR A L Rk
72 » LU WS AR B I A A B i 5 B e Uk
B = W R IR e O 1T B K A8 1 15 S BT 58 LR R
B K AR ). B B AR 4L B AR A 2 AN 2R 5
Pk, H UPF 2y 101. 51, [a] i H#8 85 K 1 B4 1R
I e e M. Xuel ™ SR 7R U248 214 26 1T B 2R 4Lk
B/ A REORL L B L R AT 5 K SR A 2 B 5%
HINR R B K A 21

EREEIE BRI T ZnO 1SN
PERE. AT, 4Kk TiO, R RE ELA A B Y 42 4k
28 B AE . AHIFGE IE 2 A 40K TiO, 741
SAHMR B M AR L R T - BERC IR AE 9K TiO, 3R
fALE S0, 52 21583 Ti0,/Si0, e g &
THORE . 1% A ok BT AN R P fE L R R THO,
0 R SR 1) A AL 1 T 52 3 B 8 R R R
T - 1R AT B K 4 HE AT 3 B AT K R B R A R
XUEE Ty g 1 41

i

1 XEHH

#

1.1 AR A

(DR BB HLLIH (16 s+16 sX10 5,84 X
35,230 g/m?).

() Z5 & A0K TiO, (P25) , i [H $E 40 % — A4k
Bk P25 ; E AL (AR, REE T AR X 20 2050 )
RN RS b B (PDDA, & & 40%0) .
T E LA T A BRA F 5 ROR 2 M B R 4 (PPS, %
B 20%), BBk Tl A BR A 5 oK 20w
(AR) s RET AR DXCLL A0 T 5 28 £ 9 ik s Ao
(PVP,AR) , Kt B2 BR Ak 2= K R A R A A
b = AR RS B (1631, ==99%) , 5 1] 4G 0
BHE A R A S m B R 8 (SH, AR) , KTl 46 /=
FE2EAR T 525 &K (AR) L KT J52 v At Ak 2
AN IEEERR 21 (TEOS, AR) , K HE i B} % Bk
b 2= 0 A R A Bl O oS e Sk AR RE e
(CP) A M 307 B b4 LB 4 A R W)
1.2 TiO,/Si0, ¥ v % # 5 oA oy 4 &
1.2.1 W2 E A4l 2 %6 4 Ti0,/Si0, #%
FC L F TR

1 0.5 g 91K TiO, ZrHUEE 50 mL & BL 4%
10 %00 S BEK W W N 5 mL BT a1
g/L & FEIRUEEE H 0.5 mol/L A AL& i PDDA %
W 14 20 min, B0 KR 3 WK, FRE N 5 mL
PREWREE R 1 g/L &R LN 0.5 mol/L &4k
BN PSS B #E 1B FE 20 min, B0 K VE 3 K,
A AR I R AT A e A I Y 2B

FHZ KN pHAEE 9 247 SR 5 1 I W i
fn 1.8 mLTEOS 1 50 mL Jo/k Z B iR & 15 1
A hifgoe WG I BEFE, 30 C R IR 24 h 5, B0 K
VEE pH N 7 A4 il & T IR BZEECh 2.4,
6 19 TiO,/SiO, 745t &5 Wk, H] TiO, /PE;/
Si0, Fw, Hrh PE Q3R d i BT, 5 103 Wi i Y
1.2.2

LA

B B 4 TiO, /SI0, #5845 M

0. 25 g TiO, 2 #7E 50 mL /R0 %0k
10 20 By S BE/K W, 8PS 43 B 15 min, 15 0 43 8
F 4350 1631, PVPSH). # /1 ¥ 20 min. F
KA pH AR 9 2247 . SR Ja W i 2. 5
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BEFIAR AR TIO, /SI0, #7045 ¥ TOhL Y & BB i K By 52 SR T RE SN 1 il o5 « 47 -

mLTEOS 150 mL Jo/K ZBERIR &3 W, 4 h iH
SELRESIPEFE .30 (C R R 24 h, B UK PEE pH
hT A
1.3 ¥asemEnHREesyE

W5 52 A THORE B BRI K 4 K TiO, 43 B Y [
TR R 0. 4%, XKL LY Ik 1T B e Ak B
(BB 1.2 8 : NaOH 20g/L, 2 #5] 1 227 2 g/
L, 40 = 1,38 90 °C,i}E] 60 min).

BRI E S YR TREWRE N 1 g/
L & BEJR M BN 0.5 mol/L &k ##y PDDA, 10
min J5 /K% HELEFLA (BLAREH 7020 ~80%0) ,
FE 80 C FHET , LB TR &K 0.4%
(52 A OB B BRI P L 10 min 5 FHAL 42504 (AL A&
ol T70%~80%) . 1E 80 C FHET . & & =W, &
JEAE 150 ‘C F &G4 2 min.
1.4 s H#EFHRAKMLE

TC ] it 7 A R (BT 2 3 R 1060 1Y TE - 7S
FEEFEIERE N K CBHERD K EB T EE
TIORL 1) 1 28 Bk 1 2 i 35 T i /K AR 3 . 10 min
Ja LA HLA) (LAY RN 70 % ~80 %) » FiAE 80 C
TR B =R GRJETE 150 C R 5 min.
1.5 MiX 5 R4E

(1B GO TE 35 AL - B & G 0K 5 43 1L
TER B KT AR5 ¥ 4 WOR R ZE 8 N E L 5 iR
JiE 15 min, R H & S 0 5% (H-600, HITA-
CHI, H A X 52 & SOk #6475 UL %%

()L YIE A RAE K 210 35 1/ He F S i 3L
AT e WG AE A o b, SRS TR AT DO S It 4, 3 Ao 9
L 5 MBS (TM-1000, H 4 ) Wi 74 26 21

(LU 2L AR R < R FHBOG 568 51~
A ULy e SE BT (UV1900, BB, b ED. B4
W AE RO AR A= 0L 43 5 6 B T RE R
B TR 200~800 nm.

() BB B 7K A 00 Tt 56 b 2 A2 e 1 sk« 58 4 2k
YT (UV 4T, 5. 300W, Osram , 5 ) 8 5t 290 ~
370 nm K E Y 52 A0 LK.

K LA 5N BN A R [ L DS
L /K A 78 A A e 2 Ml S A A A Y

K S FH A O 2 422 fioh A7 I (WCAs, B85,
OCA20,Dataphysics , 2 [E) #4732

KRN FEFRA 5 pL 2 L8 Y AREH
K R R B R 8 ull. BEASEE & 1 4% fih £ B
B 23 Ak [F] — S R L 5~6 AR B AT
D5 T3 Y (.

2 #FRE5ITiE

2.1 AAomENTK

M 1) T RLE H L 490K TiO, BURL 1) kA% 78
20 nm Z2 47, ORI KNS A —E R E
R, 20t SiO, HiEaE A, NE 1) el LIE
HLTiO, REEK T — 2 Si0, %2 HIEE K
K10 nm ZEA. R SiO, 52 )2 MR AR 5 R
AL, Ti0, /Si0, re 45t A 2R U W, A F7F i —
AE B

Bl 1 (o) ~ Ce) 2 2R FH AL M JO 22 22 1 4 2 0k o
B 1A% 52 25 0 52 45 TIOR3 B9 LB L AR IR R O, /
PE,/SiO, . TiO,/PE, /SiO, . TiO, /PE; /SiO,. M &l
Hn] DL R R A T )R 2 A R R A Y TiO, /
SiO, ¥ 72 45 F ok HoRi 48 K 24976 20 nm £ 4.
SiO, 722N AR B &, {5 5 2 4 Jy o] DLE F SiO,
Fe)z, HEEAR — JE A, [R iR A — &84 &
IR,

HY b3 25 T N A ] A THO,/
SiO, & A ORI A% 5 25 1) f B .

" E (b)

-

(© BA AR E BAER  (d) A FURIE B A
#MTiO,/PE)/Si0, 2 & % MTiO,/PEj/SiOH &
R (h2) R (14

100nm

(e)

| e

(e) LA A2 2 1 4135 51

% ITiO,/PEj/SiOH &

ok (j56)

Bl #EWwLEgasR
2.2 Bk amek
ME 2Ca) o] LLFE H, 2580 5 4 B/ B0 IR 45 45

d R L ROk G B T RS ki BEIR.L &
2(b) SRR TiO, JF &L L 4 i i 55 A
FH AT IR U 28 21 2 3% 1 s s 68 o b £ 28 T —



o A8 o

ReBRBRRE ZB

%31 &

B4k TiO, POk, (HJZ2 400K TiO, fE4F 4%
T B gk AN 3440 TR 2 (o) Jit 0 38 7 4 B 7 vk o A
1) TiO, /SiO, J& %4 £F 48 1Y 31 4 o B2 L b 18
SRR SR B M T — )2 Ti0,/Si0, kL, Bt

B 2(d) ~ (D 2t 48 L il 5 )22 )2 2 2% 3 1l
#1 Ti0, /PE;/SiO, G IR K 2.4.6). B K AT A1,
W L fie S 2 5P 1840 T P R A R DN £ 4 2 T
T TiO, /PE;/SiO, JUkL#k % %5 . i e w1, 7]
3 o A o) B R AORE A R ST R 1 Y £ 4 % 1T 1Y) R RS
LR EE.

<Mﬁﬁm*nqékw
% B B

(a)ig’%é’zﬁﬁﬁ‘%ﬁ’

(OB EBEEEHEH () 78RR
TiO,/SiO,JG ML K 354 #% IWTiO,/PEj/SiO,
"yl RS MRS (12)

© FBEREEEA () RRBKREE B A

o # #% TiO,/ PEj/Si0, %l & MTiO,/PEj/SiO,

A R () R (6)
B2 shehameisR

K3 btk T AR &R TiO./Si0, f
K5 LR A BE TS L B 3 TP B Au JCE &
TR s 4 51 R, Horh ST R U] WL U]
REEGRLW =LY LRER&H S k. it—2
WEBH T 94K TiO, RHEEE T SiO,.

10 12 14 16 18 20

/%% ‘é‘% TIOZ/SI()Z
B G i v AT N Ak

A3 A#8THEEA

2.3 Lok meyiE Rk

Bl 4(a) R 2 8 pl K E T3 T H 4
B TiO, /S10, % 5% 25 14 TORL Y 4 28 B 1t 241
Y EMIEA, S MmN 160.4 °. B 4(b) ~
()RR 5 pL KIEAERE T H3 8 PVP %
PEFI 1631 Ble Pk ) 45 19 Ti0, /Si0, ¥ 5 45 k9 ok
V20 B i 200 b W TR 2 HL o 2 B2 e A A IR
162.5 °.161.6 °. ()~ (D) & 8 puL KiFIETZE T
HL A T2 2 H AL 25 19 Ti0, /PE/SiO, #7845
FA RO B 4 28 Bl 2N I TS R A 2 Mk f 4K

YA 163.3 °.164.0 °.159. 6 °. H1 45 ST 1, 3% 3
JEGL S Y H S EMAE KT 150 °, 88 T
AR 5T 7K X 2 2 i A A R

(@ ¥ 160.4° (b) 162.5° (¢) I1616°

ll‘hlh—uh.a
(a) SpL/K i 7E 1 (b) SpL/KIETE S () SpLK i £ £
T ERAES HTEHELEPY AT EEAE
#IMTIO,/SIO,  _pugpriimpy 16318kl &1
ORI & 200 Tio,/sio %74 TiO,/SiO M 7 &5
mAY L R 9 45 0% mmwmﬁéw
W LY E

M) T 24
¥ 163.3° (6) ¥ 164.0° () ¥ 159.6°

e —

(d) 8pLAK I 75 47t (e)smeﬁ B (f) 8pLAK R 7E
BTHMRER R THUMREE R TRERZER
AEEHh BREHAR  OHER%D

TiOz/PEi/SiOZ%I TiO,/PEj/Si0O, TiO,/PEj/SiO,
oz % R TR R ARORL I A Bk O A % 28 TR
2 (Gh2) B L Ghe) BLY L he6)

Q 4 7K/ﬁ&r/\#%i@éﬁ%#

2.4 LAk EAFRME NS’

&l 5 7R 1Y A AN [a] B ] 28 20 KT RS B B S
25 BT U 1 S il A 0 A Ak LR I 2 R
WAEBLTELY E TiO,/Si0, &4 Wk a1k
PERE Y58 55

i &5 AT, 76 5 AT BRGY 30 min J5 . T2 4A
K TiO, MRS 40 0 it 2V M # S 2l A T
Wi b, t1 2% Ti0,/Si0, & TiO,/PE;/SiO, 1y
I VR L0 B AT R B A i AR A AR I Y
A5 Ak AR R 5.

gk TiO, M35 R L W2 Y &t
min $¢ 4T BT S . FLHR A 4 il /R RE E 70,5 °

1) v B K 8 SR SR K B4R TiO, /PE; /sl()z
(%% 5 I B LY 25 30 min S8 AR AT BRGY
Ja , A A 7E 150 L S B B i
KA.
XU A 52 56 B T M AE 4 ok TiO, 2% i



%5 6 3]

BEFIAR AR TIO, /SI0, #7045 ¥ TOhL Y & BB i K By 52 SR T RE SN 1 il o5 < 49 -

T— 2 SiO,, H SiO, f8 — & T2 B Hb FE i 99 K
TiO, WG R BE  FEARAN K TiO, XK m g
Wy BT IE 7S e i = W AR R R G 1) O i AR R i A
PR I 45 = T R B K By 56 AR 2 1 58 SRR E

180 ¢
160
o 140 F
8
b —a— §IHTIO, \
=120 b \
# —s— H1AUTIO,/SIO, \
# 100 —~a— 1 #HTiO,/ PE,/Si0, \
—v- 1 #Ti0,/PE,/S$i0, N
80 —+— fLATIO,/PE,/SiO, N\
o
60 - 1 1 1 ) ) .
0 5 0 15 20 25 30

1 [/ min
B/5 A& TIO, AwMiEEaEEENE
# Ti0,/SiO, # H K ikt w2 54 £ R B B

Ja) 2R S OkT BE AT T A A AR ik A 69 T AL

N T W HE— A FAE TiO,/Si0, E 4 ek e
Tl B8 DL B AN [ i) 28 07 s 6 TiO, 19 64 1k 74 g
S5 WA 18 5 M) ARSI 6 o 5 B IS 1) U4 26 Bl i 2 ) A 4R
AT BT e i K AR B2 K T A R () A8CT 5
HARTIG S5 R 0% 1 FiR.

H 2 1 AT, 2k T 400K TiO, JURL 3% 38 5
VLB SV AE SR AMAT R IR 30 min J5 B K P g
WA T Ti0,/SiO, Uk (1) 3 B % 28 6
U E 2L SMT T BB S 180 min J5 BRKPERET 2% 5 7
#H. 17 TiO,/PE;/SiO, kL B % B 5 i 20 0 12 21
TE2EHMT T RS 120 min J5 85K PERE S 2%

FUL T UL, 2l TiO, 19 5% i 1k 1 B8 & . 76 58 4b
KT BB T GEA 250 o i IR T e o, i 8 ok &
B KM, A Ti0, R E SiO, it — & FE
L BR#E TiO, (G Akt Hrb B 3 i 4% 1
Ti0./Si0, & A WObL i 6 i Ak P BE L i i 2 2
B 43k B Ti0, /SI0, B A MeRig, X 5K 1
2 SR W) G SIS TET A S R T A B ) SR A
k.

x1 BEFRLEEHMHBEK
T A 7K BT 3 B9 42 S0 KT BR 5 R 1)

e 7 7 AR
m TiO, TiO, /Si0O, TiO, /PE;/SiO,
i (8] / min 30 180 150

K6 S 8 R A ) 0 HORD 1 45 /9 TiO, /
S0, & A WOk i) 5 2 5 8 5 W 48 20, 76 K [R) i
[i) 25 AP 2 B 322 fil A 9 AR Ak P, C) 43 ORI
1631, (b) 2385 A PVP, (e) 5 HF iy SH.

Hi P 6 RT3k B B 1 PVP Bk il 2%
B TiO,/PVP/SiO, & & Ok 1) 3 B 5 28 41
FESE AT BEGTTF 42 A A8 b ey L LA AR B 1 25 41
LAEME A —E MM AE. B PVP Bk K
BE A — 2 K 1 AR S5 4 i B
BRI EKME. B, PVP 76 TiO, 8943 8 & b
BT R R 2E T TIO, B4y L. [k, f T
W% T TiO, XM PVP 4 Tl 5
TEOS /KK RH) S0, 2 (818 i 58 24 1Y S0k, A
FIF SiO, 7 TiO, a5 .

170
160
150
140
130
120
2110 F
g 100
el
U
70 F
60 |
50
40 F
30

0 60 120180240300 360 420 480 540 600 660 720 780 840 900
7]/ min

as AP HOAI R 16315 b4 HUR S PP o 4MA % SH
B 6 fi#EAELEERNE TiO, /SO,
A FR K L R ) B )R ST A T
AT
2.5 LRI R
7 Fom TR RO 40, 3% R B k4 4L
Wy BT S 7E K 190~800 nm 22 6] 133 i K.

B R %

memangbee

i
hY
1

200 300 400 500 600 700 800
K/ nm

a AT b. T HE M PVP B 6l 4 1 TiO,/
SiO, Y42 bl = 219
A7 HeRREAEHETERE
Hrp () FBR LW LY); (b)) RARAET
Hiz@E % PVP B MEHl % 1 TiO,/SiO, FUkL Y
LYY Sy R A



.« 50 RaPERLE SR 531 4%

& 7 AT K AE 200~ 340 nm Z JA] I, R
P B R R 40, 3URIIR L LW B R K Y
R 5. 25V A R T AL L PVP St
B TiO, /Si0, Fkr i 5 B 5 28 21 1Y 38 1) R
KAH 3. 15% A,

SRR MR T HEAE PVP S &0
TiO, /SiO, ks i 5 B 5 % 4 219 1) R AR B i
5 B i A SV L R R AR T 3 150 1 17 4%
THZEH PVP SIS TiO,/SiO, Bk iy
eI W SV B — E B R AN ik

3 #ig

ABEFERI T Ti0,/ SiO, & A ok, K
AR 2F 4 3R 0H . — 7 1] $2 = 210 3% T R R
JE 5 — 7 W T 218 — 2 1 B 48 b M AR L X%
24 9 A 41K % 1T BE Ab B AT L 3R AS Uk 48 21 W i UK
Bl 52 A2k T g R 1

K BB % v PVP Bk 4 i TiO, /
S0, &AWk, o2 SR Ae e T B 4T, i A A% b 2
1o R A 7K 2 T 1) 55 A O B G R L b P A 4T 4
ARk R B /K % 1T ) e e Tk DR e B B Y A
H.

=y

2

2% Uk

[1] w4 26, BAT ff 2800, B9 i K 25 00 L), AR R 4
AR .2010(2) :52-54.

[2] Anish T, Wonjae C,Minglin M, et al. Designing superoleo-
phobic surfaces[ J]. Science, 2007, 318 (5 856):1 618-1
622.

[3] Yang L,Long L,Junqi S,et al. Bioinspired self-healing su-
perhydrophobic coatings [ J ]. Angew. Chem. Int. Ed. .,
2010,49:6 129-6 133.

[4] Lingling W, Xintong Z, Yang F,et al. Bioinspired prepara-
tion of ultrathin SiO; shell on ZnO nanowire array for ul-
traviolet-durable superhydrophobicity [ J ]. Langmuir,
2009,25(23):13 619-13 624.

[5] Hozumi A,Osamu T. Preparation of ultra water-repellent
films by microwave plasma-enhanced CVD[]J]. Thin Solid
Films.1997,303(1-2) :222-225.

[6] Shibuichi S, Yamamoto T.,Onda K,et al. Super water and
oil-repellent surfaces resulting from fractal structure[ J].
J. Colloid Interface Sci. ,1998,208(1):287-294.

[7] Yue L, Weiping C,Binggiang C, et al. Two-dimensional hi-
erarchical porous silica film and its tunable superhydro-
phobicity[ ]]. Nanotechnology,2006,17(1) :238.

(8] meaife BT , 5k . — 40P B VA -5 I vk ol 4 5 R

BEUKARE[T]. EIY.2009,35(23) : 1-4.

[9] Wei D, Anjian X, Yuhua S, et al. Fabrication of superhy-
drophobic cotton fabrics with UV protection based on
CeQ; particles[ J]. Ind. Eng. Chem. Res. 2011, 50 (8):
4 441-4 445,

L107 2= E S 22 22, S B 2 . A 2 V8 IVt JG 5 11 8 i 7K i

BRI ENYEBIA),2008,25(9) :31-34.

[11] & EEC X KB R R 5. MRSV Jo 0B sk B3 () ].
Y24 . 2009,30(5) : 78-81.

(120 B 625 F2E 4 BE S5, RE K IR RS 12 A 20400 TG 368
KRBT ], BN B . 2011,28(3) :35-38.

[13] Chaohua X.Shuntian J, Ligiang T,et al. Superhydropho-
bic surfaces on cotton textiles by complex coating of sili-
ca nanoparticles and hydrophobization [ J]. Thin Solid
Films,2009,517(16) :4 593-4 598.

[14] Yan Z, Yanwei T, Xunwai W, et al. Superhydrophobic
cotton fabricated by electrostatic assembly of silica nano-
particles and remarkable buoyancy[]J]. Applied Surface
Science,2010,256(22) :6 736-6 742.

[15] Frs. ok M, 2 hr 55, S B R o i e 28 21 42
R K SR RELT ). T HLER Tl 2010,42(4): 58~
60.

[16] Bi X, Zaisheng C. Fabrication of a superhydrophobic ZnO
nanrod array film on cotton fabrics via a wet chemical
route and hydrophobic modification[ J ]. Applied Surface
Science,2008,254(18) :5 899-5 904.

(177 meaie, 5 ok, ST, 5. 985K ZnO 75 83 £ 2 1 Y
A VA K S B S [T ). ED G B, 2010,27 (10D
14-17.

[18] Alla S,Ria K,Leonid I,et al. Water-Repellent textile via
decorating fibers with amphiphilic janus particles[ ] ].
ACS Appl. Mater. Interfaces,2011,3(4):1 216-1 220.

[19] Boxun L, Zhengzhong S, Weihua M, et al. Superoleopho-
bic cotton textiles[ J]. Langm uir, 2009, 25(4):2 456-
2 460.

[20] MohammadShateri Khalil Abad, Mohammad E. Yazdan-
shenas. Superhydrophobic antibacterial cotton textiles
[J]. Journal of Colloid and Interface Science, 2010, 351
(1):293-298.

[21] Bo D,Ren C,Yang Y.et al. Laundering durability of su-
perhydrophobic cotton fabric[J] . Adv. Mater, 2010, 22
(48):5 473-5 477.

[22] Hua Z, Hongxia W, Tong L, et al. Fluoroalkyl silane
modified silicone rubber/nanoparticle composite:a super
durable, robust superhydrophobic fabric coating[ J]. Ad-
vanced Materials,2012,24(18):2 409-2 412.

[23] Lingling W, Xintong Z, Bing L., et al. Superhydrophobic
and ultraviolet-blocking cotton textiles[ J]. ACS Appl.
Mater. Interfaces,2011,3(4) .1 277-1 281.

[24] Chaohua X, Wei Y, Shuntian J, et al. UV-durable super-
hydrophobic textiles with UV-shielding properties by
coating fibers with ZnO/SiO, core/shell particles[]].
Nanotechnology,2011,22(41) :415 603-415 610.



B3 E H6H
2013 4 12 A

RaBERE SR

Journal of Shaanxi University of Science & Technology

Vol. 31 No. 6
Dec. 2013

*

X EHS:1000-5811(2013)06-0051-03

GMG BHE

I8 AE£0 A5 BN Rl Fp B9 B2 A

Hr, OB

(BePiRHE K2 BT SR IHABE PRPE 4 i
# E.R X-Rite528 2> R E E
Xt A,
B KA
XEIF GMG; &H T, A R
hE %S E S TS805. 4

ER |

XERARIRAD: A

i ACH AR KRR R 4GS & TSI E, BV PEE 710021

7 2 3l B R IR A A PR 8] HPindigo750 4% A 47 AF 45
sHid GMG &A% 5 538 & 4 5 A7 2 b & 2L, i
PR R £ R, 3 A SRR B 485 & L

£ GMG ## ik it KiE GMG # # ik W

The application analysis of GMG color

management in digital printing

GUO Ling-hua, SHU Juan
(College of Light Industry and Energy, Shaanxi Province Key Laboratory of Papermaking Technology and

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

Abstract: X-Rite528 spectral density meter was used to measure the Printing proofs from Bei-

jing ChengTong printing co. ,Ltd. The parameters were calculated and analyzed, through the

experimental analysis, we come to a conclusion that the GMG proot dot enlargement is lower

than those who did not handled with GMG, and printing contrast bigger,and this conclusion

is consistent with the basic theory.

Key words: GMG; color management; digital printing
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# E: NA(NO,); » 6H,0 = Na, WO, » 2H, 0 % R, KA sk K #E £ 160 C ~220
CR A 90 min B4R T NdWO, (O #k , Fl A X 5+ & 47 4 (XRD) #= 42 4% &, 45 (SEM) 5
B ik 89 NdWO, (OHD R B 4T T AR, 3138 T 4 R 3k NdWO, (OH) 4k dh 1k 2 #) A=
LT SR8 7 vk, FF 3T PT AR R 8 BB AL AR BE 47 T AP 0. & R A . & B NdWO,
COH) #4845 4k 25 A Fo UL TS 5038 8 9 2% 7R 5 A2 % 98 B F B4 120 min, 200 “C 4 & 8 Nd-
WO, (OH) # 4k 3+ RhB % i 9 B i 3% 93.0%.
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Microwave-hydrothermal synthesis and photocatalytic
properties of NdWO, (OH) powders

CAO Li-yun', AN Ping', HUANG Jian-feng', GAO Yan-feng®
(1. College of Materials Science and Engineering, Shaanxi University of Science &. Technology, Xi'an 710021,
China; 2. School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract: NdWO, (OH) powders were successfully synthesized using Nd(NO;); « 6H,O and
Na, WO, * 2H,0O as raw materials via a Microwave-Hydrothermal method at 160 °C ~220 C
for 90 min, the attained NdWO, (OH) powders were characterized by X-ray diffraction
(XRD), field emission scanning electron microscope(FESEM), the effect of synthesis tem-
perature on the phase and morphology of NdWO, (OH) powders was discussed, and the
photocatalytic properties of the attained powders were also investigated. The results indicate
that the synthesis temperature has an obvious effect on the phase and morphology of NdWO,
(OH) powders. The degradation rate of RhB solution reaches to 93. 0% under ultraviolet
light irradiation for 120 min with NdWO, (OH) powders as catalyzer prepared at 200 C.

Key words: NdWO, (OH); Microwave-Hydrothermal method; synthesizing temperature;

photocatalytic properties
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Y(P,V)O, : Ev’T i e B0 6l & K & 45

TEH, THA, FAk

(BePUBFH % MR R 5 TR B, BRI 794 710021)

B E.RAKRRBYMER-BREERKBETSRT Y(P,V)O0, : E0*" ®H, Bid s
A X EATH (XRD) 324 & 55 (SEM) | 48 3% 5 47 (EDS) fo 5k 3% 5 47 5 F Bosb X A i
AT ERAE, 45 R F A 3T ATIRAR AT AR AL B 4B 42 YPO, + Eu®" #= YVO, + Eu’" Z3F 3 B, 2
BT RSB LER HEOHERESRBTORTBBE, EES A, FHELEA
1 pm, SFTATIRAR B R AL AR ZH T Y(PL VOO, + Eu’' 0869 & K4k,

FEW ER-BIE;Y(P,V)O, t EW'T 5 W3R ; &k

REESES:TB34 XHERARIRES : A

Hydrothermal assisted sol-gel method synthesis and luminescence
properties of Y(P,V)O, : Eu’" phosphor

NING Qing-ju, QIAO Chang-jun, LI Xiang-long
(College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract; At lower temperature, Y(P,V)O, : Eu*" phosphor materials were prepared by the
hydrothermal assisted sol-gel method. The products were characterized by Thermal Analy-
zer, XRD,SEM, EDS, and Fluorescence spectra. The results indicate that the YPO, : Eu*’
and YVO, : Eu’" can be better solid solution with the precursors hydro-thermal treatment,
which improved the performance of the crystallization properties and luminescence. The sam-
ples present good spherical particle dispersedly. particle size distribution was uniform distri-
bution, which average particle size is 1 gm. The luminescence performance of Y(P,V)O, :
Eu’" phosphors were improved after hydro-thermal treatment

Key words: Sol-gel method; Y(P,V)O, * Eu’" ; precursor; phosphor
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fiE.
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HRO5 = 519 4 2% 1 o Lo RS 0 Ak IBCE 9 o 1 i R
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3. 7E 80 CIKIR A NI 6 h B WL 5] it s
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1.2 M6y E4E
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AT B 2 19K A v A A IR R A A% TR 4 R 4% W O 1
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The research of dielectric properties of Ba(Fe, sNb, s)O;/Ni

composite ceramics

WANG Zhuo', ZHANG Liang-liang', LI Shi-peng', MA Yan?, LV Xin®
(1. College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. The State Key Laboratory Breeding Base of Refractories and Ceramics, Wuhan University of Science
&. Technology, Wuhan 430081, China; 3. Department of Materials Science and Engineering, Zhejiang Univer-
sity, Hangzhou 310027, China)

Abstract: The BFN/Ni composite ceramics doped with Ni in the content range of 10~30 wt%
were prepared by the traditional solid state reaction in nitrogen gas. The crystal structure,
microstructure, percolation threshold and corresponding dielectric properties of ceramics
were investigated. The findings suggest that there is no reaction took place between BFN and
Ni during the sintered conditions when the Ni content was 30 wt% , which shows Ni was not
incorporated into the lattice of BFN matrix. The resistivity of BFN/Ni composite ceramics

decreases with Ni content increasing and then the composite is gradually changing from insu-
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lator into conductor at the percolation threshold. The value of ¢, of BEFN/Ni composites is

raised with the increase of Ni content, and the maximal value is about 1 670 000 at 1 kHz at

room temperatures as Ni content of 30 wt%. The interfaces of the conductor and the insula-

tor accumulated a large number of space charge caused to interfacial polarization. The interfa-

cial effects are more significant with increasing conductor content. The dielectric behaviors of

BFN/Ni composite ceramics can be explained as Maxwell-Wagner effect, which were usually

adopted to explain the extremely high dielectric constant.

Key words: BFN/Ni composite ceramics; percolation theory; dielectric properties
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Preparation of graphene/ZnQ/polyaniline composites
and research on lithium storage performance

ZHANG Li-feng', ZHANG Jin-zhen', SONG Qiao-lan', HE Lei*
(1. College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. College of Food Science and Technology. Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Graphene/ZnO/polyaniline composite materials were synthesized for the first time
by two-step method of traditional hydrothermal and in situ polymerization with Zn(NQO,), *
6H,O,graphite and aniline as raw materials. The physical and chemical properties of gra-
phene/Zn0O/polyaniline composite materials were studied by XRD,SEM,FT-IR and TG. The
electrochemical properties of as-prepared products were evaluated by galvanostatic charge-
discharge tests. The experimental results showed that the ZnO nanorod attached on the sur-
face of graphene matrix. Polyaniline covered graphene/ZnO to form graphene/ZnO/polyani-
line composite materials. Electrochemical property research showed that the present of gra-
phene can effectively improve the conductivity of ZnO. Simultaneously, the flexible chains of
polyaniline can reduce the volume effect of ZnO during charge-discharge process, which play
a crucial role for its cycling stability.

Key words: graphene; ZnO; polyaniline; composite materials
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0. 992K,.5sNa,y. s NbO;-0. 008BiFeOs;
TR EBHBESFREBMEREHAR

AT, RER, B %, 2 &, £EE
CBRPTRME K BERRRS: 15 TR B BT 99% 710021)

W OE.2R#EEH &8 KNDO; , NaNbO, , BiFeO, (BE) B4k 5 4 RA, R A% BB i A 1
065 C F#% 2 h#14& 7 0.992K, ; Na, ; NbO,-0. 008BiFeO, £45)E B ML, H AR T BiFeO,
43t 0. 992K, s Na, s NbO;-0. 008BiFeO, R4 E L HME LM E L) Hh, TR LR AN,
BiFeO, # 41% K, ;Na, ;NbO, B4 E & ML EXABMRIB, HAERTH 6 pm &A% 1 um; &
WA — ARG, ERE R (dy) A E R (k)5 A k2] 120 pC/N = 37.8, F Lig &
Tc w444, 4 CR Y £ 420.6 C.

K887 : K, :Na, :NbO, s BiFeO, s K#vik; RABE®; 355

P EES E S TM282 Xk ARIRED : A

Microstructure, electric features of 0. 992 K, sNa, sNbO;-0. 008 BiFeO;
lead-free piezoelectric ceramics

HAO Hang-fei, TAN Guo-giang™ , YE Wei, YAN Xia, REN Hui-jun
(College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China)

Abstract: In this study, Lead-free piezoelectric ceramics of the 0. 992 (Na, s Ko5) NbO;-
0. 008BiFeO; were prepared at 1 025 °C for 2 h, following the mixed pure KNbO; (KN),
NaNbO; (NN), BiFeO; (BF) powers which were prepared by a hydrothermal method. The
phase structure and the electric properties of the ceramics were studied. It is found that the
doping of BiFeQ; decreases the value of orthogonality of the KNN ceramics and decreases the
grain size from 6 pgm to 1 pm. Simultaneously the piezoelectric properties is increasing, the
piezoelectric constant ds; and planar mode electromechanical coupling coefficient k, reach to
120 Pc/N and 37. 8, the curie temperature T. decreases from 444, 4 °C to 420.6 C.

Key words: K, ;Na, ; NbO;; BiFeO;; hydrothermal method; Lead-free piezoelectric; doping
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The research of epoxy-terminated polyurethane-modified gelatin

WANG Hong-ru, LUO Qiong, ZHANG Xiao-bo, JIN Yuan-min

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

Abstract: Studied the modified gelatin experimental conditions by a polyurethane with an ep-
oxy group, discussed the effect of the mechanical properties, the contact angles and the ten-
sile strength that different ratios of the epoxy-terminated waterborne polyurethane modified
gelatin film. The results show that at the mass ratio of 5 ¢ 5, the mechanical property of the
modified film is the best; the elongation rate is 317. 18%; the tensile strength is 40. 28 N «
mm?; the contact angle is 65. 3 °;the water vapor permeability is 309 g * m % « 24 h™'. U-
sing infrared spectroscopy to characterize epoxy-terminated polyurethane, gelatin, polyure-

thane-modified gelatin.

Key words: polyurethane; epoxy group; gelatin
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Characterization of Y doped nanometer TiO, and
the study of its photocatalytic activity

FAN Guo-dong', GUO Shu-qing', LIU Bao-jian', SHEN Wen?, LIN Zhen-yu®
(1. College of Chemistry and Chemical Engineering, Key Laboratory of Auxiliary Chemistry & Technlogy for
Chemical Industry, Ministry of Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 3. Key Laboratory of Analysis and Detection Technology for Food Safety, Ministry of Education,
Fuzhou University, Fuzhou 350002, China)

Abstract: TiO, doped with Y was prepared by sol-gel method using tetrabutyl titanate as raw
material and characterized by SEM,EDS,BET and XRD and are proved to be a size of 10~20
nm nanoparticles. SEM observation found with lots of holes on the surface of catalyst. EDS
test shows that Y distributed evenly in the TiO,; BET test showed that the specific surface
area increased from 49. 03 m?/g of pure TiO, to 99. 43 m*/g of TiO, (Y). XRD characterize
for pure anatase. The photocatalytic degradation experiments prove that the catalytic efficien-
cy of TiO, doped with Y for methyl orange is 40% higher than the pure TiQO, after 90 min
radiation of UV. Experiments also show that TiO, doped Y responsing to visible light is
higher than that of the pure TiO,.

Key words: Y doped TiO,; photocatalytic degradation; specific surface area; porosity
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Preparation of trisiloxane quaternary ammonium

salt surfactant and it’s surface activity

HUANG Liang-xian', ZHAO Jie', XIAO Bo', YANG Jun-sheng',
LI Xian-qi*, AN Qiu-feng'
(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Tangshan Sanyou Silicon Industry Co. Ltd. , Tangshan 063305, China)

Abstract: A new kind of trisiloxane quaternary ammonium salt surfactant (TQAS) was syn-
thesized by the ring-opening reaction of epoxy group trisiloxane (ETS) with N,N,N’, N'-
tetramethylethylene diamine(TMEDA). ETS was prepared by hydrosilylation from 1,1,1,3,
5,5, 5-heptamethyltrisiloxane (HMTS) and allyl glycidyl ether (AGE) in the presence of
platinum catalyst. The chemical structure of TQAS was characterized by IR. The interfacial
property and foaming property of TQAS were investigated. Experimental results were
showed as follows. The critical micelle concentration (cmc) of TQAS solutionis 0.7 g+ L'
The surface tension (¥...) of TQAS solution in cmc is 26. 4 mN *« m '. The foaming power
of 0.1% TQAS (mass fraction) solution is 2. 20 and foam stability after 5 min is 0. 167. The
bubble that produced by TQAS disappear easily.

Key words:surfactant; polysiloxane; trisiloxane quaternary ammonium salt; interfacial prop-

erty; foaming property
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Xof H T PERE (A0 cmce. Yone ) FIR WL PE REHEAT T AF

g

1.1 &AL B

1,1,1,3,5,5,5- L H L = REAE (HMTS) , T
M it WL AR B A R PR 2 ) 5 0 T R 4 K H
BECAGE) , Tl it g 5% R AL TA BR S w5 S04
M2, A3 ATl ) AR Sk T SR RS Al Ak 2 L A IR FD
DU 3L 2, — e CTMEDA) , 43 M7 46, Y195 25 B i1 7R
M AL T AT B2 w5 D9 B VKB R L 43 B 46, VG 22 b 2
51

VECTOR-22 BUAH B 21505 185 A (7 [ A 6
SEN A s XJZ-200 B4 F 3 A K 1A R8T 4
AR I g8 A BR A ) s NDJ-79 B i %% 26 B 3 ( |
TG RALER ) s WAY RUBAT DL 7 554 C 1 B B4R
aGRARAED.
1.2 Sk
12,1 AEE=mEALEAH &

¥ n(Si—H) : n(C=C)=1.0: 1. 05 {y L
WK HMTS 1 AGE Jin A A i $ 4% . 1113 7%
A FIRL BE T Y = UM P PR o B A T A A B
30 V0 B AN I L 58 R, B T I OHIR 2 80 °C
~100 °C , P I 7 54K BT o 43 %K 0. 002 %6 1) &40
B (LA ORI R 4 ~6 h, Z )5 . 28 th
T o PRl 2 TR B PR Al 1 1 D AR IR B R (A
B A B IR R = R b (ETS). X H

CH3 CH3 CH3

| P
CH3—Si—O—Si—0—Si—CH3 +CHz= CHCH; OCH;CH—CH> =
N S

|
CH; H CH3 0
CH;  CHs (‘in

CH3—Si—O—S—0—5i—CH3 (ETS)

|
CH3 CH3
CH2CH;CH; OCH2 CH—CH2
N/

O

1.2.2  =pkUbE 2 i ER 22 T I M 3R ) ) A

FEREAT BEFERS T B R [l 3 ¥4 B A5 1) — S0
i, 4% n (ETS 3 A fH) ¢ n (TMEDA) =
1.0+ 1.oSHef im A ETS il TMEDA L4 K 4 B%,
BT MM TR ZE 70 °C~90 C, % 8~10 h
Jei o PN AE K R, AR 2 FE 0. 5~1 h, Z 5
JEZE VB LB AR 4, 83 A5 2045 €53 WA /P =
REESE B H R R IG MR (TQAS). KA N .
ETS+<CH3)z\ICHzCHzMCHg)z%

CH3 CH3 CH3
(IHg—gi—(Féi—(FSi—(ng

(“113 (‘:II;; (‘iﬂj

C3Hg OCH2, CHCH2;—NT—C>, HyN(CH3) 2 « CH3COO~

OH CH3

(TQAS)



. 88 o % & B4

rEER

%31 &

1.3 ZMEAE E @ &R Fe 4w g

ZLANE 3 (IR - FH 78 [ A 6 50 A W) 1) VEC-
TOR-22 AU 20835 A 47 0 3 , KBr 4 I
= THRE . I S o BE Ceme) NI S5 e o 94k 35 1) 1)
MK T (Voo - FHARFET 4 A A 5 A B2 7]
(1 XJZ-200 #4 3& H 5k F7 400 %€, A 6] 5T ik
o) % THI 195 P 79 7K 1 W 1 3% 1 3k 71 (O A 7-1go
2, e BT A6 R 1 B R R DR eme, DR
T 5K TR Ve, HLIRPERE : % SCHK[ 13 H
P = E , B2 (25 °C) F L 78 100 mL HZE &/
AP 20 mL BT 43 %0 0. 5208 0. 120 9 7
DA, 18R 15 UK, 37 BRI S 36 R RB MR 1) B
TR, ARG & 03¢ 5 min I 39 5R FVRCIR (19 B 44
FRL R T = S R v WA R/ A G YRR B R e vk =
5 min AR /R IR AR AL B . 1 R AR
#) 7 NDJ-79 7 e e SXORG B2 TH D0 s T S % b
T A B AT BR 2N 5] WA 29 B D1 4 50
SE.

2 #R5ITE

2.1 TQAS & & A4 #0383

ANINE RIS RIRE X iR IS = E AN
R &5 DL BN =22 — 2 ik N B N o G T A Ak 3R
A Karstedt's i {5 F1 Speier 4 1k 7. Speier
AR TR P B v A AR TR B e HMITS
AGE HEAT B Rk 2000 B S 10 55 36 v, FR A1) 36 % )
Speier Ak F R S50 B & B, A5 R T IR,
J ] Fe A AT s L W38 W 22 iR A S 41 )2 Y
A A AE I 18 FH PO BEAE ¥ 70 B, — 7 T By 2 A
e, oy — 7 AL REAE B R g E I TR Y.L A T
ETS FPUH 3 2 — B 047 I8 0 ) LB, 25 A FH
F o AR 5y 28 Wk s Ry I L 2 R AR TN A AE N
17, 3 B de B 70 °C~90 C W 8~10 h, Jirid
7R B A R ELA R 1.

2.2 LM R

K 1 4= HMTS,ETS fl TQAS 4L 41 ¢ i
(IR).

WM& 1A E L, M HMTS 3% 26 4 &L ETS
A 3 052 em ' (ws ven)a1 257 ecm ! (ms
virgar ) 2908 em ! (o v ) A0 W5 A B0 A L 1Y RE IR
W W, i 2 957 ~2 870 em ! (s, ve . CH,y,
CH O C— H A 45 P 2y 06 725 55 A8 58, J2 F 2 b
) HMTS SC8E F 04 73 56 45 K H ik v e 257 76 2
B 4251 500~1 400 em 'J& CH, .CH, # C—

1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 300

Wavenumber/cm”

A1 TQAS.ETS ## HMTS # IR %
HZdh s e 251 258 em ™' [sy 0c—u» Si
(CH3)3. SiCH; 1,843 cm '[s,vs ¢ Si(CH;3)5 1y
796 cm '[ssvs o, SICH,; |1 758 em ™ '[msvg_c 5 Si
(CH3)5 JAb A (CH;) 5 SiO— |, — SiCH, — A9 55 AE 1
W, %5 40,1 100~1 150 em ' 4b Mk C—O—C
Mg sh g, B 5 Si—O—Si 76 1 020~ 1 080
cm REA IR 4E IR SR Ay S L 51 Si—O—Si
g iR R 9 BE A AR Ak A2 Si— H 7 2 164
cm ™A i 45 PR Bl W 0 58 4 Ok, DL SiCHL, —
HC—H £ 1 188 em ' BYHEME 25 il F% 2y W8 i 068 149
LU HMTS fil AGE 2 (8] 19 fiE &0 i =2
W92 & A IEM AGE #:48] HMTS 4 4% L,
[i] 44 B ).

5 ETS & # . TQAS 9 IR #% 78 3 340
em 'RE B TE SR E L Ry 4r T O— H O 4 3R 3 )
W, 3 052 em ' Cwsve )1 257 em ' (m
Vs ) 908 em ! (o s v ) AL IR I 19 B 1E T 1
LT 2, HAERE — CH—7£ 2 783 em ™' (B BL1E
1668 cm ' .C—NZE1020~1 250 cm ' HHLIR
i £k RCOO—H CO, 76 1 574 cm R4 3R 3 W i
W ) B A UE I T A AR =Rk AEUe ETS g B
He & T A HLER ) HEAT T I IR . i It
o I 2% BH A s B T WG B AR R TQAS.

2.3 TQAS ¥ iLbtst 5 R @it 4e

TQAS 1 3 AL P BE : P WL - 21 4% €635 W W44
B .760 mPa « s; T IR (nD™) 1 1. 462 1; K fig
PTG HOKh.

TQAS M F-HPERE : TQAS M9 it Wk & o AT
TEOK TR AR TE 5K T () B RN 2 s,

P& 2 0 iR AT SR TQAS 1Y p R 7
X10 * gemL 'Rl 0.7 g« L', IIAY ¥ o 26. 4
mN « m~ ' HCH G AR R E (ecme) B 0.7 g -
L 'yeme BPAY Yoo M 26.4 mN « m ', #a8] TQAS



%6 W R AINEE = AR e 2 e T TS M A0 A ] A R JE 2 T T + 89 -
55 2.4 TQAS # 8% M4k
0r Y07 R U e R 2 T ) 9 VR UL
a5t VR 6 T3 15 A% L % T 9R 3 0 I 5 TQAS 19 3 7K

v/ (mN m™)
&

301

25T

20-5 -4.5 -4 -3.5 -3 25 -2 -15

lglo /(g mL")]
B2 TQASWmMZTKEL

S Rk RO

PEREJF 5 oS ket = BRI B2 (1631) .+ ke
SEWR IR AN (Ko ) I IR TEREHEAT LB, &5 Rk 1
IR,

H1 1 AT DL L B Ay = ek S 2 e 3 o T %
M TQAS, JCi £ & 3 77 1 ik S A 4 J7 i 5
BH B 3R T35 PR 5] 1631, B e 3R 1 15 145 K, A
B, #4781 A A, TQAS 11 3 TR M fig 4 59, 4% il
SRR AR R AR 2 2 I R o D AR e 2 T T
A A T A v L S A 4 25 U S

f 4 T 97 A L.
R1 TQAS 5 K,,.1631 B % if1 1 Fn 536 1% b 8
T TQAS Ky, 1631
i o B Yo 0.5 0.1 0.5 0.1 0.5 0.1
IR/ mL 20 20 20 20 20 20
LR R / mL 85 44 126 91 93 88
A LRI/ mL 65 24 106 71 73 68
5 min B /mL 2 4 96 68 67 65
-2V 4.25 2.20 6. 30 4.55 4.65 4.40
5 min B2 0.031 0.167 0.906 0.958 0.918 0.956

3 #ig

(OIEFEFNEEAFAEF,1.1,1,3,5,5,.5-E 3
SREERE(HMTS) M P9 2 45 7K H i ik (AGE) #inig
F 3 2, — e CTMDEA ) 45 28 1k S0 B L 7 B8 Js i i 75
TP =R A b 2 R R TG M (TQAS). A4
AT (RO B UE-& LR 7 9 R T ) TQAS.

(2)TQAS WM I IR EH 0.7 g »
Lt I 5 oo B B R THT 5K T (Yeme ) 4 26. 4 mN
em L BESECN 0. 1% TQAS K I % il
J12R 2.20,5 min BRI PR R 0. 167, 5 FHE 1 3R
1036 PR ) 1631, B B 3 m s N Ko, A L
TQAS LR M RER 55 M TR TE 5 B8 5 1 2k

£ % Uk
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W B ANHAETRAYRASANEEAA BARERSRFIEFTH. AR REFTE ST AR
VBB R — PR EAEFRAT AN (4T B A4 -CRBEA K ). 2 IR, H NMR = T
FoMMRBINT RSN AR T L RSH. T8 T B A& R m o E] 5 B & aF 7k
FOHR. EREAN ERFETEATAL TBREAV-CABA _EXBRAORELEMEH . A
DMF A& #), Rom g 34 f2 154 °C, R R B 4 12 ho 4L A1 A & 4 0. 004 mol, R A4y B
RWH FAEFH : AFRRFEHE=1:1.2.

KEF R EFTRITES; K &R

REESES:0625. 41 SERARIRAD: A

Synthesize of a novel benzocaine derivative

LIU Yu-ting"?, ZHANG Han-li"*, YIN Da-wei'

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

Abstract: A novel benzocaine derivative (4-formyl-4'-ethoxycarbonyldiphenylamine) was syn-
thesized by the reaction of p-fluorobenzaldehde and benzocaine. The benzocaine is synthesized
from oxidization, esterification and reduction reaction of p-nitrotoluene. The structure of the
object was confirmed by IR,'H NMR and elemental analysis. The synthesis conditions was
studied and the effect of factors such as reaction temperature and reaction time on the reac-
tion system was discussed. The result indicated that the optimum condition which synthe-
sized benzocaine derivative 4-formyl-4'-ethoxycarbonyldiphenylamine was in DMF, the reac-
tion temperature was 154 °C ,the reaction time was 12 hours, catalyst amount was 0. 004 mol
and raw material mole of ratio was:benzocaine : p-fluorobenzaldehde=1: 1.2 .

Key words: benzocaine derivative; diphenylamine; synthesis
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% 6 39

X B 4 — ol B AR R AT AR W A9 & © 91 -

SRR R R SRR TR LA R L D
B — PR R BGR A 251 . by ORI el R R =
55 A Gy iE R M HEA AR N AR TS R A
BT AL AR ST A TRAR R A I A 7
WA —E R

SCRIR A T8 52 22 1 e A 2 R TR TR
A e T R B A R DL AR T T R DL A
I 5 AR A W B AR TR BUE AR AL T O
i M5 B, B RE A S N T LU IR AN AY S5 4R EAT
(EJE o iy T A DL AR AL TR & 5t T 7 R R TEC 37 4 A
DA g 28 PR DRIk B2 7 9 e AR 4 il 2 9 F AN 3
7R B A R A AR ST R A R
DRI -5 X S R P I S 47 446 5 DT 3 B A R TR AT A
Yy 4- W BERE-4"- 2 SR A TR e L TR g R L A T
W R R LA 7, (A5 40 5 S N2 5 o B TP
INEGTR A B TR BT L MR BN A5 AR SR SR ] = 2 ki
SRR ARG A i FR b, RO A AR SR A P R
FEY 5 B 2 COMIE) 08 570 o AT T bR JS2  J8E E  B4C
S S IO AR 45 R N IR )T DTG g T R AR
AR DA A A o ] A, R LA R S AT T
RAE, JEA A W B AR SR AT T ESE, it —
A SR A A DT AR ) A 2K B B 5 B E T A

HA U T .
CH;, COOH COOGH;
NayCrO; GH,0H
H,50, p-TSA
NO, NO, NO,
1 2
CQOOC,H5
(PORH; FOCHO
GHOH |
IR (CaFE):N, DVF
NH,
3
CHO

1 SRIEER4SY

1.1 BLE &K A

RS R AL A BR A A X4 B A
GREITRZKIE) ; M5 E Bruker /A A VECTOR-
22 A7 2L AME AL ( KBr JE F) 5 ## [ BRUKER
/A H ADVANCE 111400M Hz # % 3t 3= 4% (LI
CDCly REEF L LA TMS R AR T 5E 5 70 K 43 B ok
F1E E Elemeraor 2 & Vario EL 111 B o6 & 2 #r
A B A R X Sy T B A BT 4 B Ak 2 4

Xof it i R FE R e SCk [ 12 0 5 vk A T R
80% ,m. p. 242~ 244 °C (CHR{E N 242 °C) ;X fil§
SR W R TR 0 A A SCR [ 13 10 D vk il 4% L 7= R

96.5% »m. p. 56 ~57°C (3CHA{E N 55~56 C); 4
A AR R A A SCHR (14 T8 D7 6 il 4%, 723 840
m. p. 89~90 ‘C (CHRIE R 90~91 C).
1.2 4-FBEA-4-TRBEE K& m

TR A I v A R R T R
JH (100 mL) ARK A 1. 48 g (0. 012 mol) X %5
W 1. 65 g(0. 01 mol) A K. 1. 21 g
(0. 012 moDl) = Z i AL CuBro. 004 mol Fl 20
mLDMF, i [l 3, LA TLC W I fz 37 ik 3, B2
5242 JE A5 LM AR, ¥ A0S U ZR 4R T A5 ORL 1E AT
HEN B 4 (B vomew
FRIR 0 [ R B K 0. 82 g. 77 %R 30. 48% . m. p.
135~138 °C. IR(cm ™' KBr JEH):3 319,3 126,
3066,2 927,2 860,2 729,1 693,1 596,1 536,
1285,1116,861,694;' HNMR(400 MHz,CDCl, ,
8:ppm):1.39~1.64(;,3H, —CH,).4. 23~4. 36
(m,2H,—CH,—),6.66(s,1JH,—NH—),7. 12~
8.46(m,8H,—C;H,>,9.66(s,1H, —CHO). JL &K
3T Cis His NOy 3HE AR (S2MIED : C. 71 36 (71.
31),H:5.61(5.56),N:5.20(5.16).
1.3 BAR~ 4RI

FHYE sSASGISE bR 7= 4 B0 1o FE A B A 46
LLAM AN ARG LR AL BT R A I AL RAE H AR ™
.

Pumme —1 % 3),

2 #ZREiTiE

2.1 RER B K3t U5 A R 6 R
2. 101 AR £ X 7 28 1Y 5 e

SHG A UL DMEF Sh i i, R i BE 45 4l A
154 °C, JOREmFa] Ay 12 b JBURE 0 BE R 1L g HE Ak R
X ROEH =1+ 1. 2. AL ] CuBr 59m
A g BB AT X A R AR R AT AR 4-H
Be-A'- AU R B R R ), S5 25 R 0 R
1 fiR.

HT &1 1 w] T A )R o 0 B A AR R R AL
S T ARG 5 2 T 2308, 7 2R A 5 i e A 500 P £ 1Y
o, N R AR, Y CuBr H R
0. 004 mol M, 7= 45 & 78 30 % LA b5 24 4k 22 88 Jin
AR Y H S I B 7 9 09 W3 BUR A BT S
{E3G 0 BN o AR 77 AR A5 TR 3ROk 2% I ik
AL HIEE R 0. 004 mol N H.
2.1.2 U EE IR O R 7 HE 1 5

U5 UL DMF Sh i i, R i BE 45 4l A
154 °C, Je a2 12 h, 46 F) CuBr 19 & K
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Catalyst amount/mol

B 1 ABALH R E RN F R R R
0. 004 mol. k7% JEUREXT JR I = DR A S TR Y BE
IR, 25 5% JFOREEE IR EE X & R A R AT AR W 4-
R -4 - 2 S0 3 R e 7= AR Y R T, S 06 45
mE 2 frs.

T /———__.______.
|

25}

s 20

®

=

3 135

& .

%. 9 1I. 0 l.ll 1.I2 1 3 1i 4 1.5
n(p-fluorobenzaldehde):n(benzocaine)
B2 n(EFEFE) : nCRIEFE)
SN USSR A

& 2 A A A SR S BN AR
Bl OO SRR ) = 0 CRAE R D B 38 s )2 g 7™
R LTS n R AT E) « nCREFR
PR =1. 2 B 7 385K B d5e KAH 5 4% 22 1 IO J4
i 5 2R A4 R TR 1 JBE R B IS 7 8 B T 2 T R R L I
BB n RS « nGRIE R =1:1.2 K
A3 1 BN P .
2.1.3 NI X R R

SLES S5 A - L DMF SR 50, S By B 95 i 7
154 °C, Je R A 12 h, A4k 57 CuBr B9 & 4
0. 004 mol, JF R EE IR LU R 84 R IR+ X 98K HE
B =1 ¢ 1.2, o728 O i B, 25 5O [R) B I i B %o
B R RATAEY A B4 -2 R R
J¥ig 77 B 5 ), S 45 SR N 1R] 3 T

Hy P& 3 AT, A HA S0 2 BN 1 AT
AR B T AN R A S N EAT 5 R0 I BE T A R
PR A B 2 RN B R D L 154 CC B, B

1
T

PR ) 7 3R e e 0 S I Y e S R U
VRSP A rRE S R A DS E R P YR e
o il 2% AF T BEAT 0 iR A T RO AT (AN
il JSE RS v DR A e B o v B 2 S BRI B
IR A H AR AR AR R 2% SR A (]
TR 154 “C NH.
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oF ®

-5 SIO lI()O l|20 l|40 1|50 1é0 2|00 220
Reaction temperature/°C
B3 RRENE R

2,14 N B [RDRE 77 6 0 5

SLH AR L DMFE S % 500, S0 i R 45 i A
154 °C 4L CuBr M4 0. 004 mol, J5 R} B
IR AR R R EE=1 ¢ 1. 2. 828 b
i8], 25 88 A [ 2 B B[] 6k 45 B A A B A A2
A-HESE-4"- L BRI R B P RS, o T
i SN E R L )2 018 CTLC) X 2 g a#F 47 Wil
K11 h B TLC W00 & B, A IR IR 0 55 €68
ML, RO A KA T RN, 55 RN E 14 h B,
TLC WA 2% 0 i 3R N 52 K, S50 45 5 i [&] 4
Ji7s.

1 & 4 BT LU Y, B R s ] R R B AT IR
SEA L TR 7 R AR s S K S N B R A R T
HEAT Y58 42 PP 0 72 AN (0 12 h DUJR G
JNF B[] 8 B K 77 S8 I e AT B35, PR AT R R
Jof 35 1 o K A S K S RN 2 {8 S A7 [ GE 7 m) BS
By, AH B H BT T A 2% ST s DT A5 307 R B AR L ik
12 h Ay S5 A s g B ]
2.1.5 itk

TR R A S AR W 8 SR Sy A
N SR A SIS T 2 AT SRS DA Y R R
e A 6 S I 1) e A A . A DGR A A R S R AR
AR AY, s BIZR AR A B 5 % 95U FH R A BEJR Lo 1+ 1.
2(LL0.01 mol Xf 2 K&K H R Z B XTI fin 1. 21 g
= e MEAEF 0. 004 mol Fl 20 mL DMF B 4% i
et ) 154 °C IR T RO 12 hy O 45 28 UL
Kl 5.

ot bR K A S A5 B B 25 R AR E E T
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fera oz B B
B 4 RSB E SRR R R R B6 FEFRATES 4-FBEL
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Experimental Repetition times/time

A5 A
3000 2 AT s Ui B3 B0 A A R A B E B 7 Y B
FE BB 45 - 177 % 30, 49 %.
2.2 BAERFHEERSEMHIE
Hirfb &9 4-F Bt Se-4'- 2 Fo 3k — K i 4
6 AN A L 5 O 135~138 °C . HAE R4
S, T A T A 5 g A
AR AT A ) A-H B -4~ O I R
ey IR 3% W & 6. i IR 08 w1 %0, 3% 3% & o
3319 em "SRRI N—H i 4 4 gh b g, 584k
FNAHEL  FE 3 424 em ™', 3 346 ecm ' — NH, H
Xof AR A 45 i Bl W WS T 2K T 53 126 em 'L 3 060
em A C—H 4% W 3sh; 2 927 ecm 'L 2 860
em ' —CH,— 19 C—H W45 ¥R s W52 729
em” NS C—H MR M1 693 em ™ & C
=O W45 IR s el s 1596 em ™ '.1 536 cm !
1409 em 'R IR B AR B R e 5 1 285 em !
Mg C—O—C Tl R 3h Wi ;1 116 cm ™' 43
Frp C— N 925 il 4 3h W I 045 861 cm ', 694
em ' AR FR HRARRAE I8 05 U
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Research on polyurethane elastomer to improve heat resistance

ZHANG Min', ZHANG Ruo-lin' , ZHANG Bao-feng', GU Li-min*, QIU Jian-hui’
(1. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi’an 710021, China; 2. China Petroleum Planning & Engineer-
ing Institute, Beijing 100083, China; 3. Akita Prefecture University, Akita 015-0055, Japan)

Abstract: In order to improve the heat resistance of thermoplastic polyurethane elastomer
(TPU), composite material MUF/TiQ,-TPU was achieved by adding nano TiO, powder
(MUF/TiO;) which was coated by melamine modified urea-formaldehyde resin to the TPU.
The chemical structure, crystallinity, thermal properties and mechanical properties of com-
posite materials were characterized and determined by FT-IR, WXRD, SEM, DSC, TGA
respectively. The results showed that the crystallization of TPU changed a little when MUF/
TiO, was added. The grain size was slightly reduced, while the heat resistance was improved
greatly. The elongation and tensile strength of modified TPU first increased and then de-
creased.

Key words: TPU; melamine modified urea-formaldehyde resin; TiO,; heat resistance

HPR AT BB ) i B SCEA AR SR ) i BEAE

ill}

x WFSAHE2013-11-11

A PRHCAE B B0 T AR TP T 25 P 4 S ok P T
PP R S IR (TPUD & —Fh R A8 (TR 2547 2% ol v 9 0 Tl 4 g O o

H T

E€WE FHEKHRPAEEIH (21144008) 5 BRVYRHE K 8 1 BHIT IS 3028 & 51 H (BJ09-08) 5 B VY B4 ¢ 2 B BT 37 1 A 314

i H (TD10-01)
EE® N0k BA958—) &, Hlr 22 M 208 A 28 W, 0 58 0 1)« SR 8% A0 5 43 F A R



. 06 o RaPAREEFR

JERA R ) 22 R T K g3 2 R Y T A M A AR
RS PR R (R ) v T R Tk
BRI E AT B SR B TPU it #4pk
B 2% A AR — 8 U BE 3 B 4 32 3 T BRI, H
ik & 5t

AN TPU B # ik B A — Se iR .
HRKZ &M TPU J5URL LAY /) f B R k17 4%
FBETE R AR R MU B AR 7 9 ok TS
BLY LAY 2 K 4 B8 10 0 9 JEL e B A7 ARFSE S T
PR A M IR R LR IR CTPUD B T #4018 %8
K FH = 3R UM o O T RS A 5 s A R T DA v R
BB 19 58 B R BE . I8 AT LA RS B 6 B RE Y 1 ) 2%
JEE R T R HPE TS B IR R RS A 7 A0 oK
TiO, .5 %] T MUF/TiO, £ %, I8 H i n 2
TPU 1,858 T MUF/TiO, %} TPU [iif #4152
M, AP TPU Y g S 4k 1 28 3 il 45 4l

1 TBEH

1.1 JR#

S REM, KT R R 2E G 90K Tio,
WA, SC86 2 [ s O BUAR 4 Ll b 2E R A BR A
Al IR E, KB B WAl 2A R ) = LW, KB
METFRAETAHRAR 4, 4 - RFEH 5 — 5F
R EE (MDD , U & kg (PTMG, M, =2 000) ,
O TS (PCL, M, =2 000) % 35 1 7 [ 1 157 5k
N3 1,4-T 2 (BDO) , K He Rk 85 Bl 5 47 R 2
Gil

DL 500 ¥ R o dr 4l oA ik — 2 i,

1.2 A&MAes &

1.2.1 = REMSCME IR Ig 6178 TiO, (MUFE/
TiO,) il £

e K B IN B) = B R B R IR KT
POTFE s Hok SR B B3k 40 C L 4r BIAE = 1158
A IMA =R E M JRER . ZE AR S 85 C . iab
T BB PR A A DL R A O s A
Ja = CBER AT AR pH &2 8 fHIE XN 1 h
J& A5 R, 15 B Rt i MUF JR AR, H A il
LN 1 R,

TEZ B A0 HL 30 min f) TiO,-Z B
A3 MUF B Y 4, R 3 h J5 . it A
FAbER BT pH Ny 3 5 4R IR Y 1 h,
AR e 4 AT 75 00 [ Ak 5 V2 30 2= R R R e B
10 %6 (B R A K S W R T pH 2 R ML SR R R
FEY L UE PR TR AR B T = B U e DR I AR
RELE Ak TiO, k% (MUF/TiO,) . A i
LN 2 frs.

o ,
%31 &
v . on
2. /L‘ A A
i - i
N T i« A A A
b
o
/M\ cron . NHCHOH
. N S )k L
—_— I |
wxf\mhn n_w,kA
N CH N G Ny — N
T Y A A
acid | ‘ | I
" Nz
L : L
NI,gN \‘)\
MIINJ\\)\VJ\:: %HN)\N/ N

B 1 MUF & & &% %4,

LT

TiO, . MUF
UF il 5 4
e 3
Stirring g §
BPH3
o ©
o
© o
B 2 MUF/TIO, %4 m 3% 2,
1.2.2 TPU M4
PL PCL 1 PTMG A & Bt . MDI J 8 Bz, U
BDO R4 #E57 R FH— 25 A n, H A ik 4 n &
3 K.
\]u_(@_(b@mo NS k—lD*R*OfE(—(Hgmh + ROttt o
uﬁ.w;g@fo—m—oj—k‘@c t@'{—ﬁﬁﬁmm ,zcufc—j/E&D—cm@u—@}ﬁcmm«:m{ HeokH

B 3 TPU #& m¥& &

1.2.3 Wik TPU Wyl &

¥ bk & 19 MUF/TiO, 43 8 %] PCL
PTMG 1, UL ik & TPU Y 7 ¥ il 15 o 1k By
TPU, Forf 43 5 i i 2 50 80 1% .2 % F 3% 1
MUF/TiO., H 4+ 5l i 4 & TPU-1% MUF/
TiO,, TPU-2% MUE/TiO, # TPU-3% MUF/
TiO,.
1.3 At e 2 M e 55 0 gk ) 5K

ZEFRAE . % F EQUINXGS5 I ~7 I 7% 4 4T
AN IETEAL (Brucher 23 &), 78 =) FAF 4 B} 1k 24 45
g s 25 i v RE D3R . SR ] D/MAX-3C 4 A 37 X-5
L ATHHL (Rigaleu, H A XF b4 RE 89 45 5 2E GE 9F 47
AT PR RE I K. SR Q600 AU B 43 B X,
Q1000 7Y 2 7R 4 f L (TA 28], £ ED LA 10
°C/min B9 TR 3 2, 15 3] TG 1 DSC i £ J1 2%
PEREMNR . M AK B GB/T528-2009 #EAT. FEA N
4 FUWEESRE 2% DK 45 248 P 33 50 mm/min,




% 6

G A BRI IR R T PR 4R T T < 97 -

500 N f£ 2%,
2 HER5E

2.1 TPU A& #JE TPU 8 £ # £ 42

Kl 4 R 44k TiO, . MUF/TiO, . MUE/TiO,-
TPU e shei . i 4 s LA H LR a
3320 cm VAT 1 525 em R4 00O — NH — ) fif
A 4 2 A il e B W0 5 2 862 ~2 937 em ! ff
I Sy LI FE 6 1) ol 4 B B W i 51 720 em
WA R 2 2 B R R — C= O A9 [ i 45 4% 3 i
1409.1 465 F1 1 599 cm ‘4t MUF/TiO, W2
XA AR FRAE D 5 1 157 ~ 1227 em ' B (O =
C)— O 1Y A X PR it 45 4 s Mg e 5 1 070 ~1 091
em” Al C—O— C AN X FRAH 45 4 2l WA 0

Hp b iigkrh 3 340 ecm™ '4b S — NH— fil—
OH MR AE M s 1 663 cm ' Abl C=0 Flfig
TS A B 4 R AF W2 (i s 5 1 250.1 375 A1 1 556 cm ™!
ik MUF/TiO, H = F5 8 5 20 0 BRI 30 iz i
i,

A PEAT A B A 4 K TiO, (Wi 8 o P& 3%
A 7 I B B AR 2l W i, Hi AT DL B 4 0K
B TiO, T BT T — J UM 2ok i ik 1
AR, LTS o0 B 25 SR 2R B . & WA 7 B 2 T
WY B AR =9,

V‘—W-‘\X
g \\ /ﬁ/ T *--”‘\\ ;:(‘1
/ \ /
\ / \ ﬂf \
/" Wi
R
3420\, Alyitges W
e
- | 1525 ‘w{}ﬂi 57
1720 1227

L ] I i
4000 3500 3000 2500 2000 150¢ 1600
Wavenuntber/cm’

a: TPU-1%MUF/TiOz; b: MUF/TiOq; c: K Z8 AT fi] 4b B0 {1y
4K TiO,
B 4 TPU Ak t/s TPU & 4o 9h 638 547

2.2 TPU ##& )& TPU # WXRD 5 #7

K 5 % TPU. MUF/TiO, &k ¥ TPU ¥
WXRD . H £k a.b.c.d AT LLFE H . 45 & A7 55 0%
TE 20 J 20 ZEATEE I, X R EUE T TPU #B
g R E B RIE M. boe.d i1 & ¥ MUF/TIO,
(5 A AR 245 A AT 565 0 ) ik B e IR O HL g A2
yi, Hi%E MUF/TiO, & /38, stk TPU
45 b B2 AR, X AT A2 MUF/TiO, 5 TPU Z
[ A7 e — AR EAE Y B2 T AR 25 B

BB R R TPU Bl boe.d HIZR7E 20 294 20 °H
ML T 2Ly, B E MUF/TiO, % m & 1Y 34,
TPU &k P& A T ek 28, 3 1%.2%.
3% A EHy MUF/TiO, B TPU 2 9147 1T
2 It H 20 53 KA RS, BEH boe.d B4
fi ROST H N KRR R R s e<<b<<d. 5k Ik TPU Ry
F12PERESE B . nT DU . R R S X
TPU By Sy e W B A9 2, HoAE — 2 Y5 Bl Y
b RO /N T 2 R

28/°
a: TPU; b: TPU-1% MUF/TiOs; c: TPU-2% MUF/TiOs; d:
TPU-3% MUF/TiO.

B/ 5 MUF/TiO, # 83t TPU 2 & 47 4 60 %k
K 6 N ARGK TiO, &% A TPU HiE

|A

(© TPU-1%MUF  (d) TPU-2%MUF  (e) TPU-3%MUF
/TiO, /TiO, /TiO,

B/6 FREZMEK TIO, 23k
TPU-MUF/ TiO, ¥ &4 Wi & 7 5% &

B A A A R B T T A L T T 6 Ca) T 7 i) 2% 1Y
ok TiO, AR A KB, & 6 (b) 15 2] 5 MUF/
TiO, R B0k HE 98 Kk TiO, B K, If H 2 1 Ay
FHRE B3 K, 5 TR B9 8086 565 2 A Ui B 45 21 Y
e MUE/TiO,. 25 FH 58 2 8 R B L BB,
FEA 1% 2% 3% MUF/TiO, ) TPU &
A, MUF/TiO, Phgh ok RO ¥ 5] 47 8U7E R & R
FHpkp, Hd MUF/TIiO, BEBUR/N R D<<C<
E.ix 5K 5 ) WXRD # 8 # — 3. 2 2 b &



¢« 08 o

ReHAALESB

531 &

MUF/TiO, & ¥ m s 3%, HH T — L&KM
TiO, BEKE 6(e)) s REFEMKK, XEh T
WiE MUF/TiO, & s, KR h A 7E i & n
TiO, #hn, 2518 MUF/TIO, #2715,

2.3 TPU Akt Jj& TPU # # 5 #7

2.3.1 TPU f1 TPU-MUF/TiO, ) TG

& 7 & TPU.MUF/TiO, &t TPU B TG
Mgk, s 7 v LAt 3 MUF/TiO, #9 TPU
i AP B e 4 e, O LB A AR 0 i A 1S K L) R 3
fif T B 2 SR KR N B, BT R 2%
Fif G B i TR 3 e A

M TG MZnl LLE I R E DT T AR5
fif Y BE 5 — A B BE & AR FE 260 °C ~370 CL, o H
TPU B rp i) 2 H R 1 & A J fi. il 4k bac.
d. BRePE ) TPU Wik 4 = 5 550N o5 4 W 5 A4 i
() A0 i 5 F T = 5 UM ol ek O B A Mg ) AR R A
AR PO S A TPU £E %80 i 15 4 o

W ANBY B &k A AE 370 °C ~455 °C, i TPU
B PR R Y Zu B . RSB Boh il T
MUF/TiO, s =R F M 50 ff 56 4 . i Ti0, 1Y
WPEH OB ER ok, TS TPU f i — NCO i
PRI K A 2 s 25 A i # 5 7 TPU Y i $4.
TS, b B 20N RIAE O Can il 5) . MUF/TiO,
s R ) R ST BN A TP U S 44 o 14 43 Bk ik 1
A1, MUF/TiO, 5 TPU f4 A 25 1 st b, S 51
TPU B T8ORA 4 5 18 B 38 K T #0758 21 42 5.

100+ g —
-
80 - a \f
—b 162
¢ .
2 60k —_" =
g o .
5 442
5 40k S
20+ \ 42 &
! \ 2
. a

s e do

0 1K(JO 2130 3]00 4]00 5;3(1 bIOO 7I00 200
Temperature/
a:TPU; b: TPU-1% MUF/TiOs; c: TPU-2% MUF/TiOz; d:
TPU-3 % MUF/TiO;
B 7 MUF/TiO, #mmE
TPU 4 M AT 4 849 % vh

# 13 MUF/TiO, #MaEA 0.1%.2% 3%
) TPU i 45 5 Sk 5 %0 1 50 %0 isf 14 43 i 18 52 . Fh
F 1WA M, TPU fEKE 5% F1 50 % B Y 43 ff
HRJERE MUF/TiO, ¥ 00 54 38 in 52 5 T & 5 FEAIR
f#a e ; B4 MUF/TiO, B3N N 2% mf, TPU
F14) T A P 8 v A K (23 °C).

& 1 MUF/TIO, & £ TPU 4 8E R 1

FE b KRESWIRE/C  KRES0%IRE/C

TPU 259.58 304. 06
TPU-1%MUF/TiO; 274,74 319. 25
TPU-2%MUF/TiO- 280. 13 329.76
TPU-3%MUF/TiO» 271.53 323. 65

2.3.2 TPU f1 MUF/TiO,-TPU # DSC

g T WRSERE 2 SR AT s SR DSC g T
L R WS B B AR AR AN SR 2 R W T
MUE/ TiO, B TPU By si 15 3 7 1R K B Hb 48
wr LI H B % MUF/TiO, 38 & g3 K TPU By
F5 L R STk R0 a5 5 S T e S R AR B i . B
2% ) MUF/TIiO, i TPU B Bl 0 Ui 4 5 4 5
HERK. XS TG AL & — 50U,
%2 TPU,TPU-1%MUF/TiO, ,TPU-2%MUF/TiO,

# TPU-3%MUF/TiO, B DSC 2%

FE i a5/ C R /gD
TPU 141.6 5.87
TPU-1%MUF/TiO, 126. 2 6. 69
TPU-2 % MUF/TiO; 140. 7 8.69
TPU-3%MUF/TiO, 121.4 7.20

2.4 TPU fesk Mg TPU 8§ A M5
&l 8 iy TPU.MUF/TiO, 1 TPU ¥ 5

40

2%-T U 3%-1 pU

TP

5 TPU
. 1%-1 Ly 2 AL
i P 5 ey B
MUE/ T MUT /T10, MUF/ TiOy
o
e
700
600+
s 5001
s
il
“Hr
a4 400 - e
= ]
= f
W 300+ L
e s
5= f
= ]
200+
f
f
B
100+ foo]
foo]
0 .
H 1
T .
T 0 A% T 0 2% T i, A% TPV
MUE /2 G UF ThAUE/

F
B/ 8 MUF/TIO, #&Aeg3t TPU M4t %k
(T&E% 104 7))



¥31% 56
2013 4F 12 A

ReaBBEIE SR Vol. 31 No. 6

Journal of Shaanxi University of Science & Technology Dec. 2013

*

X EHS:1000-5811(2013)06-0099-06

ki B — X b R AT AR AR 5

é’fﬁ’&l’Z ’ %H%%El’z ’ l%_&%ga ’ Ep;ﬁ%ﬂ(lz s 7 %jﬁhg ’ 7}5]%}(4
A, HEA MR AL ED ERB 2, Jbat 1022495 2. i E 7 k2 (AL 5D A I SR E K E A
SRR, JbaT 1022495 3. H EA MHT R H 5 A 7 B IRAF Z B, BEE IR 8340005 4. 4L
BWIF T BARMS AF . KiEE 300283)

O E 2SR Mt FH ST AR, BT BAE LR E N A
BRI S S RARARAR W AT 3 AR BRh® — P R b %35 IR 200 AR AR A BT AR AR
BARBATT R, AREAN . — PR EEBDIRAE FHRT =AM TR A Fe #5K7T = /4 o
WMEEA. L P .S EELXAHRTZAMNTEEAD, AR T SR TE TN GRS F =
MG RFMAMA £:;S,7 8 S,V RE S, HAfe S AKX EELXFTHRTZAMNFRE
AR VA G R T R R e R 1) B S AR ) £

KW A EBREE; LA BIRA,; R HFIRT= AN

REZESES TEI22 X ERARINED . A

Research on sedimentary facies of the Upper Karamay
Formation in middle block 1 of Karamay Oilfield

LI Jun-fei'*, WU Sheng-he'?, XU Chang-fu’, YIN Sen-lin'?,
JIANG Zhi-bin’ , YANG Qing-yi'
(1. College of Geosciences, China University of Petroleum(Beijing) » Beijing 102249, China;2. State Key Labo-
ratory for Petroleum Resources and Prospecting, China University of Petroleum (Beijing) . Beijing 102249,
China; 3. Research Institute of Exploration and Development, Xinjiang Oilfield Company, PetroChina, Kara-
may 834000, China; 4. Underground Drilling Bohai Technology Service Company, Tianjin 300283, China)

Abstract: Based on core observation, logging and production performance data, sedimentary
facies of the Upper Karamay Formation in middle block 1 of Karamay Oilfield are studied by
analyzing the rock association, sedimentary structure, logging facies and sand body shape.
The results show that braided river delta plain subfacies and braided river delta front subfa-
cies are developed in the Upper Karamay Formation of middle block 1. Among them, braided
river delta front subfacies are developed in S;*?, which include underwater distributary chan-
nel, mouth bar, sheet sand and delta front mud. Braided river delta plain subfacies are devel-
oped in S;*!' to S;:'', S, and S, , which mainly develop distributary channel, overbank sand
and interdistributary bay.

Key words: Karamay Oilfield; Upper Karamay Formation; sedimentary facies; braided river
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ﬁﬁﬁiﬁxﬂﬁ%"iﬂ- L69 & BEE 1
7= ACE #] % BX 89 22 iy

oA, KAk, B OB, E OB, FES

(BRPRL K% A klae 5 TR2BE, BevE PE% 710021)

i E.AZPAFT AR HARTEFAL T ANRBKES B NABFXLEEAKRFH R
Lactobacillus Plantarum 169 X B ¥t 2 P ehsr & pH. & B & & = ACE 474 sk 69 % v,
HET ARMRARER ST EREAN. BEO LB . NIBRPRXLETOHROIREI> N A
0.2% .0.7%.0.9%.0.5% 8, L8 5L4+ ACE 49 %) Ak &9 47 4] 5 2 %1 ik 74. 5% .76. 36 % .89.
12% .88.70% ; B2 E A= pH 2 2 fi A £, ™ & 1 2 fe ACE 474 5% A A8 £ 1%

KB HWIAAE; ACEIHIAR; F45; K ; R

HREEDES:TS201. 1 ERFRIRED: A

Effect of carbon and nitrogen sources on production of ACE inhibitory
peptides fermented by Lactobacillus Plantarum 169 from goat milk

CHEN He, ZHANG Qiu-hong, TIAN Yue, WANG Juan, SHU Guo-wei
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The effect of casein, lactose, glucose, soy peptone on acidity, pH, viable counts
and the ACE inhibition rate of goat yogurt fermented by Lactobacillus Plantarum were stud-
ied through single factor test. And then the optimum fermentation conditions of Lactobacil-
lus Plantarum were determined. The results showed that the inhibition rate of ACE inhibito-
ry peptides in fermented milk were up to the maximum 74.5% .76. 36 % .89.12% .88.70%,
respectively, while the mass fraction of casein, lactose, glucose, soy peptone were 0. 2%,
0.7%,0. 9%, 0. 5%, respectively. Acidity and pH were negatively correlated, while the
number of viable cells and ACE inhibition rate had no correlation.

Key words: Lactobacillus Plantarum ; ACE inhibitory peptides; goat milk; carbon; nitrogen
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ACE il Jik 4 BF 58 42 8, B ¥ Yamamoto""™ % fiff
SEAH I b FUAT I R BEFL P B9 ACE il k&
Fd e T H IR A . AU 2 LAY FAT E
52 J5 330 v A 8 o 38 o 7 2 3L rh S A [ ) i 4
1 FLBE 3 2 0 A0 O S8 P VR S5 80 E Lactobacil-
lus Plantarum 1.69 X BEL 5= ACE # il Bk 9 4
Tl ) Jo 1) o A VS I £ A WA R ACE 9001306 1 1Y)
FL77 i B 4L O AR 4 R R S

1 RS

1.1 ##
11,1 T e s o gk
T FUAT T L 4 85 B N 50 TR W AE o, Bk v )
BeR 2 Bl 2t 5 TR 2R BE 1C-419 IR = R A7
MRS 35575 (g/ L)« # i HE 20, BEBEIR Ky 4, 88
FIR 10, 2R 8. SRHA 5 A7 IF IR — 4% 2, W TR A
—4 2, MgSO, 2,MnSO, 4,1:3#-80 1 mL. 118 C
KH 15 min.
1.1.2  FZEH 58
REWE  FLBE B0 RE 2Lk A B IR 1M /R 44 & MRS
K5 3 a7 2 o8 A AR 1R R SR A . R
TR W RS A PR B BRI . R R AE
IR AT BRAN B s SW-CJ-1F T #:4E & - 90 M e ks
DH5000AB L T 42 X 728 73 71 K& v - YL VL
Y7 #R AR5 LG10-2. 4 B0 M. b 5t B B O L
J7 3 UV-5300PC B 2536 BE T . i JTAT A 2%
AR A PB-10 BREE . #8 2 R (AL 50 B A
(R /NI
1.2 X&7u*k
12,1 FHYFLAT R AT b S & T 5 /Y 1 &
AP FLFT I 5 o4 M T MRS iR b, %
ZENE AL =0 AL SF T AP 5 00 B HE B 1400 12K

WA IFEFL 37 CHRMUF T IR 12 h, E 8t 4% =
U il B A T 71
1.2.2  HEYFUAT T L i 2%

W B R B 14 %0 MR BE L A S i b i
W 4% 550 (v/v) B Pl 2 A R BRI L 37 °C T 5%
16 h, BOREI 2 HAE B R RSO JRR B L pHL LK
ACE il %,

1.3 WA F &
13,1 3 P Eo

SR AT R AR AR TR AT AR R A IR
B0 10 A% 3 0 s B 28 10 ©, Ve R 3 BT A0 B RS BE L B
RBEJF I 0.1 mL i B I S) PP 4E MRS [ {4 Br 57
B EORAHAE T 37 CH 48 h, B S B H
30~300 > Z [i] B ~F- A o B A4 5 328 T S RE
B A T BE L O S A SR A, T NS TR AR
(CFU/mL #7R).

1.3.2 FRIEWE

SRR BRI T, DA RV R BE (O Rt
5 mL KRB FE A AR 100 mL 9 =M,
FH 10 mL ZER KA B, N 2~ 3 i 126 M Bk 48 7=
F1,H 0.1 mol/L NaOH #5175 W i & .

1.3.3 pH {H Mz

pHs-3c MR B TR e,
1.3.4  ACE i 0 &

Cushman F1 Cheung By J5 B2,

4 0.3 mol/L NaCl #9 0. 1 mol/L Wiz 3k
2% b (pHS. 3) ¥ HHL (Hip-His-Leuw) Bt i 5. 0
mmol/L B . 76 10 mL K45 & 2 % fin A 200
L B 5 mmol Hip-His-Leu JE A 100 pL. ) % B
A LW, F 37 C AR 5 min J5, FIA 20 4L
ACE W G T28 WKk i 128 0.1 U/mL)
IRAJE 37 C FARIE 30 min, iMA 250 #L 1 mol/L
HCl & kB, A 1.7 mL BEBR B, 4 15 s
PWHIRA) G B E 5 min, RS W 1.0 mL 1)
B IR £ W62 T 5 — T ¥ /N, T 120 CHEE AT
30 min Jg. B IMA 2. 0 mL 28 /K. IR G T
228 nm A0 5E WO R I o AR O AT SRR
ACE il B ACE @94 il 28 FH LA R H A 235
ACE#IHIF =[(B—A)/(B—C)] x100% (1)

K A—a AWOCREEE, a A, KBEF AL
FLWEHE S S ACE HHL [R5 8 s B—b 41 Wk
FEAE . b 4178 B AN In A & A 2L 3L U R
ACE 5 HHL 582 [0 ; C—c H WO E , c 4
FERNETT el ACE K& /F 8 ACE 5 HHL L
25 4.



% 6 39 W A% AT R B 169 & BEE WIS ACE 41 il K A9 82 i - 107 -

2 #FRE5ITE

2.1 BEONHEYILIFE L69 R B FSLAE T
ACE 47 ) Bk %9 % v

BB A 25 LL 0.1%.,0.2%.0.3%.0.4%
Ao, 5% BRI A B 14% & B L
90 ‘C AW 15 min, P LA 5% M 32 Fh 2 52 A9 3L
R R AE T 37 “CHE RS 3% 18 h I i o 2 MR
J¥ . pH 8 . ACE 9 i 5 FIE B &5 45 SR pd 1 K& &
2 iR,

M 1.2 Al LA . FE 0. 1% ~0. 5% g &
FR A N & 5L pH B T B % € TR
B T YRR AW IR 0. 4 %R, pH E
E TR B AR Ak Ak T OF 2 5 B A I 3R 1 VR R 1 1
K% AR ACE 1 22 1 28 4k 52 88 i A I
FOAE 0. 1% ~0. 4% 1A 1% B VR B 3 [ DY L AE ) FL
FF V& 6 TR 2218 1 T R g, 78 I 2R 1 VR
0. 4 %I} 35 B g KAH. 1 ACE #l#H1R 7E 0. 2% ~
0. 5 Y0 i 25 [ Jot 2t vik B2 [ 2 R R 94, 0. 2 00 B
b F ACE 10 il 6 85 K AR, i 2% 7= 90 70 114 /8 ik
VE 2 I W) AT RE B AR ) SLAT 81 07 R S BUR B ™
Yreb i /N IR B B AR, AT 30T ACE il % 1
BEAIC. 2206 A 250 I 5% ke B BE 25 WS n 1§ 2 1 & 1Y)
B, ACE 10 5] 3 48 326 57 38 5, I IR T % T A AR
VAR 2105 v i R 1 RS ) o i ) 25 5

70 5.0

65 a7
e 60 [ -1 44 .
Py 5
& = 441
b 55

50 | — A — WEBET —A— pH 138

1 | | | 35
® 0.1 0.2 0.3 0.4 0.5

B 2B A T/ %
Bl BExaxmEs pHeisw

2.2 SLBEMMHMHILAE L69 KB F5L4A 7 ACE
I ) BR 49 % R

BB 2L 0. 1%.0.3%.0.5%.,0. 7% #l
0. 9% MM I I A B2 30, e &0 2.
145 R 3 &K 4 FioR.

AT LLFE L 10 T A5 R o U v B Y T e e R
JE /N TE 0.5 00 Wi BE A K B B K. K BEFEFLI

80 - —49.0
70 -
88
R =
~ g
¥ =
= 60 £
g N
m e
Y - 86
50 H
—A— ACE M4l
—— Ig(cfu/ml)
40 L 8.4
0.1 0.2 0.3 0.4 0.5
BEEERIE/ %
B 2 ®B&EGst ACE 374 & B e %
70 — 5.0
-48
65 |-
C -4.6
= T
] [~
% 4.4
= 60
—1.2
—A— WM T —A—pH
55 L L L 1 4.0
0.1 0.3 0.5 0.7 0.9

HERINE /%
B3 FL¥EstEz EAe pH 69 %R
ACE Wil e 2298 F 7. B 0. 700k A %18 T
Bk, 22 W L o B2 0 A X AL ) AT T R B =R 3L 2E
ACE 4l BE G B 2 () 412 34 4 H.

80 =9.0
70k 8.9
- 188
¥ 60 |- =
-~
i g
E 187 8
= s
Ej 50 |- E‘“
< 8.6
—A— ACE %
10 | |
—— lIg(cfu/ml) 8.5
30 | | 1 | 8.4
0.1 0.3 0.5 0.7 0.9 )

SR I/ %
B4 3LEE ACE 7% & M6 %o
2.3 WABSHHIUATE L6 KB FHLAE S
ACE 4] bk 49 % @
VAR BE 2 L 0. 1%.0.3%.,0.5%.0. 7%
0. 9% MEs nt in A2 14 % & LR e



.« 108 - ReHAEREEFR %31 %
ZAEF 2. 1. 5 R i 5 KK 6 . 140 - 750
80T 5.0
4 a7
125 -
Ha8
- B
75 : 444
= = =
< 4.6 & 110 [ a
Z§ o i 4.1
@ | = — 4.
B 70 o,
pes H44 o5l
—A— WAL T —A—pH | 438
65
. H42
—h— WHEBRE T —A— pH 80 | | I 1 35
0.1 0.3 0.5 0.7 0.9 '
1 1 I I 1.0 Sy g o
6001 0.3 0.5 0.7 0.9 N B W N/ %
R I/ % B7 Xa&akifEi pH 6%k
B5 #HHEEEREA pH 693 920 - 191
90 -9.0 146
80
489
70 | 188 2 ool z
K 188 3
= £ )
® g £ —487 4
~ 60 | 75
B 50| 186 3 g
£ ) i
= > —A— ACE il % 86
8 — 50
< ok —A— ACEJIMF 484 —— lIg(cfu/ml) IS
40 1 | 1 1 8.4
—A— Ig(cfu/ml) 0.1 0.3 0.5 0.7 0.9
NGEERRENZ/ %
10 L 1 L L 8.2
0.1 0.3 0.5 0.7 0.9

I ZE RS R/ %
B 6 H ¥ ACE 7 4) /&M 89 % vk

MNIEL 5.6 51, AF ) LAT TR ) 375 A1 5 i i 260
VAP T 1 T S B R A RS L TR 0. 7 V0V BB Ak ik
P (. 205 8 TR e . 3% W 4 8 vk B2 1 3
Th e XA W LA TR AR KA — o WA R T L T
F 20 ACE 0 il 25 bl 2 7 25 W5 ok B 1) 38 K Ao AH
V72 157+ 2 A 28 W A R 1 A8 A X A R 1 A I A
FH= AT s, HE AR T 2R 1 A K A
2.4 REEFQHAHEMIAFE L69 ABEFALA
7 ACE 7 % Bk 89 3% 5

B KRG E A B 0.1%.0.3%.0.5%.0.
THR0. 9N MBI AR 140 M E R+,
HE & 2.1 858 mE 7 KK 8 s,

FILLE Y, & I L I R B A R AR Rk
ESEDNITTE: N1 i NI = 1373 R R =D O e
Yy ELFT R 0 77 R A IR R AR 5 & I A 3L b A 3 TR A
Bl & K R R R R A 3 KM 3G K. ACE 410 2%
JeBE K JE W N, FE 0. 5% W B Ab A B A oK
88. 7%, FRWIINA K G2 HRIE N T AT B K A A
ACE #Vii BB 25 H & & i1 ACE il 378 — &

B8 Xa&&M ACE 4] &K 0%
WHINE BT mAfE 0. 5%k EZ G ACE M)
ST <R N AN EE I L S D9 s 8 g NE: -y IR
E SN YN S T

3 KRB

Y FLFT B 169 K W% 7Ll 55 ACE #0 il ik
(B R W) Fe 3k e B2 Sy ) R B AR 0. 206, FLOBE
0.7% %I FE 0. 9% . KEHH W 0. 5%. ACE #1
il & A 43 i 3k 74, 5% .76, 36%.89. 12% . 88.
70% X HE LR 68. 38 %0, UN I &K 11 . FLWE L A
B0 K 5L 2R 1 R X AR W LT B 7 ACE 0 il ik 1
AR 2 R R 1 T BORT ACE 40 i kA )
ZIE AT AH

[1] it 58244, 5k 58, 5. LR TH-2E W) 24 56 Al K i H
[M. dbxt . b B Tl R, 1996.
[2] BRI ARFHBR. LA o %@ iy k[ M.
a0 E R Tl AR AL 1999.
(FTH#F 123 7
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ERRERIEBEHAR

51—{75%, —}\TIJ ﬁ%? g& %}L{, Zfr"KéI'\\\
(BRPRL K% A klae 5 TR2BE, BevE PE% 710021)

H E.ZERAT IR ARBRAE R BB k& (SDS-PAGE) A= 4F & b B & M Bk B
B w ok ik (Native-PAGE) st #7 88 4 £ 5L R L 86 & & 75 & 6 o9 B 5 347 5 A7 el , 3b se A1 52
AP R T RN R LR EF TR EF T ES AN THBARRKREFILGFLHR 4R
27 SDS-PAGE 34 F 5B O R o B A RF . ZEHTHFFALORAN T L ABKE A as,-
CN #= as,-CN, @ native-PAGE W R F B O 5 B AR BIF. ZH4 T 22K 552 4 5L
RENLSHE FILREZG. AA BRI ETHENRFREG FLABGER B A 5% .12
native-PAGE # R # 9§ B,

£ 4217 :SDS-PAGE; Native PAGE; L& & Ff; 3+ %G R £ 7

REESES: TS252.4 ERFRIRED: A

The study of the differences between cow and goat milk
proteins by SDS-PAGE and native-PAGE

SONG Hong-xin, LIU Jing, ZHANG Ge, LI Hong-xin
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: This experiment analysis and detection fresh cow and goat milk and casein protein,
albumin protein by sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE)
and native polyacrylamide gel electrophoresis (native-PAGE) , comparative the results differ-
ences of two electrophoresis methods. And were detected the goat milk samples doped with
different concentrations of cow milk by both methods. The results showed that by SDS-
PAGE casein protein are separated better,and the main differences are as,-CN and as,-CN,
while native-PAGE separate albumin protein better,and the main difference is that cow milk
has two S-lactoglobulin,but goat milk hasn't. And the detection threshold of those two kinds
of electrophoresis methods of detected the goat milk samples doped with different concentra-
tions of cow milk is 5%. But the native-PAGE is more effective.

Key words: SDS-PAGE; Native-PAGE; milk protein; differences between cow and goat milk

protein

* WrFE B HI2013-10-14
HEEMB Pevis 85 TR R H (2013]C03)
EZ BN REH959—), T BV R FH A, #0825 58 05 1« AR W4k 2% 5 0 F AR 2



¢ 110 e #E

rEER

%31 &

0 3l

FL5 ZLH A T E R E AT R AL
YKk Mg AR R - REREENEAR
fi s AR LR SR L P 28 B FL A Tk RORE. SRR
(148 FE 90 50 5 T Wi U s, {HL 2 3L 9% R A
DO 57 = S N BT = = e 7 e ) N AV
T WK 2 FL4B A E L BRARSAS , X A B IR AU A
FETF2E 3L S, B 22 b 2 B B AE JRUREEL 11
Wik 72, [ bR B2 B % 2 FL ] 2 B BEOR s CR T
95 %) = FL A A b AE AR 7 8 o AR X TR 2
sl PO B A 560 2 — A R i D 1 ) R 3 4R 2R
FLI A 1 22 53 L BB 9% 2 M TR SR FL 48 AR 3L
I3 B EEAR A,

LG4 AR SR 3 AL 2 B A A H 2
) BORAENG D R AR RN 28 A OW A A b FL
EEPEA M EEE R IR — A EA
JBT = A A T AR R LN AR R 2R e I Bk
IR, P ) A X A /b I ) R it R B
R %) SR TR s Tk Mg R i FRL VK (PAGED J2 8 1 it 43
BN HT Y BTV  PAGE 43k 75 11 B8 75 4 Tk i
JEHL UK (SDS-PAGE) F1EE A8 P 5 T I Ik Bic 458 Jie v
VK (native- PAGE) , T F HL Uk R 48 1 3 2 22 )| &
SDS-PAGE % Jin SDS i 3 £, B A8 157 . 97 i
PR U RS R S W e AL R S s
1M native-PAGE A& A8 MK, 2 7 IR IR X4 T Xt
RARFI G0 B (T (5 Rl B {40 3547 43 B8 SDS-
PAGE S 3L 28 11 5k 5% 0 d5e 132 19 0 0
native-PAGER I 5T #3845 /0 A 52 56 5 oo %o 4 °F
FLAEARVE AR A PE A5 A HL UK A0 A, B ST A BT 4
FAEATA L BT R FI N EA T ER
R AEFLH B AL FLL 1 53 B A 5 4 AR B

i

1 MBERE

1.1 SRS

SRR T 5 2 — ) AL 2 R AL AR &R
B3] s T-1000 AYHL KA, VL5 8 20008 AR
ar] s HC-3018R i # ¥ R 25 0 AL s WH-3 filt B Jig
PR A AL FHE U PO BT AR T s B WAL L 18 [ SR
PR AT BRZS 71 5101-2 A B0 e, P KT 4 48 . R
T ZR W R B8 A BR 2N 7] 5 PB-10 AU R B 31, Jb 50 3%
Z RIS RGN A R K I B 1 A L 2 A BR
O3] TS-2 B (6 18 PR 1B 2% L 18 1] T AR DL R

AL 2§ 3 A5 BR 2 7] 5 HoeferminiVE %Y H Jk Al , 5%
E GE A7) s BG-Power600 I 3k X, It 32 B S 4R
YIH R A PR 7] JD-801 B HE K R0 Mr 2 48, 11
IREFEIR M TR R AL
1.2 3z

F B N M L N N- T SORUPN H
g 4, & F Amersco 24 m)s + = %% 5 fi BR Y
(SDS), g 4l , 35 [ USB A w5 3 i W2 8 » 4 Bt
af b at kiR ) W R 2 i CTEMED) L 4
geati bt b2A iR H ) e AEA B EREA
% [E Sigma AW 34y F AR EE ] Maker, B 24
YT AR R STAE A A s Bt B2 B | B R 87 L Tris-Base,
B ZWE % DA 22 R-250, H il R B 5 LR R
FHBE L UK & 1R 55 3w o AR o 40 B 4l 2.
1.3 H&HAAE

A V22 R e DR 530 5 A 37 24 K 7 Y i
FL. WA il AR O B4, TC LB AR LT AL TE PR A
FHVIL AR R FA T Z L R
77 B i L.

J R A R 3L OB B4R SR FLAE 4 °C 5 000 1/
min P .0 30 min, F2 _EJE B BI15.

A R FLIE AR AR Y A SR T Y 2
S HL R UTIE RS B RR LA 37 “C L H 0.1 mol/L
HCl ## pH(4F A £ pH4. 6, FF = pH4. D,
40 ‘CHAIR 30 min VLIEEE&E H .5 000 r/min &L
10 min, F2UCHE T w8 . A8 L s WA
TE A

A EFERERN . A RE RO BB
2 5% P I A U B R AR TR

FEFL B AR Ho) 2 FLAE i 00 61 & - 53 1 R
JI5d B L4 ot i = 3L A0 AR AR FLARFR L (V2 V) 95
: 5,90 : 10,80 : 20,70 * 30,60 : 40,50 * 50 433
A, BH 38 A 5%.10%.,20%.,30% . 40% .
50 Yo It B 4 7L 1 I Bl = FLAE .

A HEH MEFRFRE 0.01 g oe-FLHE AR IE
AT 1 mL 4K,

B-FLEREE M MERAFR A 0. 01 g B-FLEREE 11 bR it
AT 1 mL gk,
1.4 Wik *
1.4.1 SDS-PAGE

CIAE i b 3L 2 X< 728 4 5 5 2 P R (pH8. 0
0. 125 mol/L Tris-HCl.2% SDS.10% Hi#.0.1%
TRE K .5 005k O B L 58 pH 5 PR S JE S B,



% 6 M

R WA AL A AR e PO AR A L T2 S LR E S < 111 -

JB R LA ZE KA RS 5 A% B — i 5 AR 2 X
AR PEAE T G2 PR A . FLIRS B FLRE L 0. 05 mol/
L SR A B0 W e 1 L 2K R 6 mg/mL,
B — 2 B S AR RBURY 2 X AR PERE AL B s TRTR A 3L
TH R FIRE & B 5 S IR B 2 AR PR 5 2% Wi
R o 3L 8 RS- FL R bR v S S5 R R
2 X AFVERE SY R W AL B AN IE BB A 2 L
14 108 A =F L AE 55 AR IR BRI 2 < AR PR R L 28 vl
TG BT A A i i Ok A IR & LR 5], &k 5~ 10
min, 10 pL. HEAE.

(2) HL K B A Bt s 4 B R T v 12,5 %%
W AR S T RV N 3 %6 BEIR R N 1 mm () 1
HA#L SDSPAGE, Z 24 & 0. 1% SDS,
PR 15 mA, FE & EA 433 5 18 2 30
mA. HLIKE G % B2 i R-250 Yo, FH R
DK R Vs ROt 2, P B 35 TR 0 BT R e %) Fi Dk IR
AT, L SDS-PAGE 43 F & A5 o il 1F & (1 i
QI HO 73 F i %505 f Uk R B R i pr v il 26 il
LITFEHN logMW=—1. 3792+ 2. 134 (MW—& |1
Fior it s o BIKERE F) R, =0. 969, 1T A&
F2H 53 1 5 F iR/

1.4.2 native-PAGE

(1) A il b 3 2 < HE A8 Pk BE 5 92 B AS
SDS H1 % 3t 2 B (1. 25 mL pH6. 8,0. 5 mol/L
Tris-HC1,3.0 mL H3##.0. 2 mL 0. 5% R E #%.5. 5
mL 7K. FLEK B 1 EARRE & A e, e 3L SRR Y
i B VR RE A 5 2OKHRRE A 22 vh IR S R BUR & &
SDS-PAGE #¥ fi 4b ¥R AH [A], AN [A] 0 J2& A AL 5
RAMGETR A A AL 10 Ll FEFE.

(2) HLUK B A BTt o3 8 I o H W B o 804, ik
25 B SO e v B Ry 5 06 BERE R 1 mm 1Y 3 B
AELE native-PAGE, & th R & A & SDS, 1 Hi, ¥k
HLUEA 15 mA B S A ST B 5 TR 3] 20 mA.
B 1k 25 0T A LK O R R AR L LUK R 0~4 C
7. BLUKSS RS Y 50 4 % R T[] SDS-PAGE.

2 XBWERSHW

2.1 SDS-PAGE
XA 4 A 7L S FL v 4R FBE AR FRE AT
SDS-PAGE HLIK &5 R WLIE 1(7).

a-FLHE & H

>p-IRED

M. 4> TRER M 105 s L GRS ETL 2. RS2 FL 53, LM FT 54, LB 5. LRI B 106 F AL B A7, e LEE 8. A RLRE
B1 MEBFFAAFEEGREGN SDS-PAGE E(£)#2 native- PAGE(#) B 3

SDS-PAGE HiL Uk AT DL 25 1 50 48 1 o 0 5
F o F 8 KONIEAT 3 s B 1A o ALK
Fpk CED BN IEM CF O AT L 7R 20 8 1 B G 38
BRI 8 Bl ARG 53 b i Sz W b 4
FL oL 1 (L A-B-FLBR B (bR R A O L L
b GE AT o (R Ay D B (IR 43 T 3
Y6 H AT RV SRR 2R EAT LA S

L i A A X R R I T A (72, 1
KD) Fi4e 5 3k & 4 (1gG) . SDS-PAGE & 3 1 1gG
HE W T4 Jk 2 B f SDS 728 M 2 1 1gG i &
O R 1gG HAE M/ T (56,9 KD) B4 7L
(57.8 KD)/D. Fohy/NyF w4 F 50 g7 Bk E
H(12.0 KD) & o3l FH & H (10, 4 KD) AL+
A AR DK A JE FL Y 22008 KL i B AT L SR EL



. 112 . ReHEARESB

31 &

(VK3 5) A4 L GKE 6) 98 & [ R4 i 76 = 4> T
17 e = R

HrE] Y R i X R LR AL R A
(Vkif 3 FkiE 4) :as,-CN.as,-CN,S-CN Fil x-CN
AR AR MZENW R, 3L as,-CN 4+ F &
(35.9 KD) K F4-F, as,-CN 5 75 (34. 2 KD) , 4
FoCN ZHR I Z . £ 3L -CON & i R HE %)
2.

Al UL SDS-PAGE X 9 ZL i 25 14 03 19 70 B 458
U o LK SR 22 1T B L O LA B AT PR
FL il 1% 25 1Y DX 43 B i
2.2 native-PAGE

XF R A o 3L M OV R AR R R AT
native- PAGEHL JK 5 R WL & 14,

native-PAGE 738§ 7 3 [z 4= 3L 8 1 51 9 HL 3K
R 4 B @ e SDS-PAGE 471 />, o ] [X 38 11
ik B 1A W 4%, HL 4800 i R A T I, AR i
NP LA (DKIE 3 FITKIE 4, UKiE 1 FIIKIE 2) 1)
2200 AR AR BB HENR BT 2 R R A L
AR AE native-PAGE B} ¥k 3 09 45 5.

TE T Ui AR 43 F X3 T DL 3L & o 5
FOR R FA 54 FL0E E A0 22 500 8. F 20
B KA 5 — &4 R FEFLAEZH LT

1 2 3 4 5 6 7 8

el R K el - e

- . - —
=] - e
[gG-H— - ‘4 : L]

as,-BE & H—
as,-Hg & B—
- & F—
k-Hg B H_

IgG-1—

a-3L H & H—

! s "h s )
T e T

FAMILARAMAREARE B DR KNFE
FLIWEE A GERE D ML R L3 HE A (KGE 6)
AR =5k, —%RF e LHEAGKE 1D & T
Vit (14 P 2% M 2 B-FLERER 11 (WG 8) , Bon 4 p-FLEk
A PR R R G .

F 8 PR R 4 bR 9 T 2R B9 native- PAGE I
SDS-PAGE Elig &8 B 1 () 4 e-FLAE AW
R T/ — 4 (B 1 AGE T, B L
FOMBRA L AE (B 1 AIKIE 7)) 5 F it
A FFHHREAGE 1D BRY: e A HEHA T
FAL—Z B 1 CED R W 4% B 1) & 1R i
T 2 T il 7L 3 2R A0 KR (AR AR M) IR S 2 i A
A3 (PR 1 26k — 4% ) 1Y 2245 0 3 R A T A 7Y
HREA.

native- PAGE 4385 L8 1 BT 1 45 1 AR
EL X ¥ 2R 0 0 B R R T Y 25 B R R R
Ui () A FLELE FLAR 2 W0 4% LR 4R, T IR
R DX A 2R R AR
2.3 WAERTEEMNFLFHEANFILLERAS
r

FFL B AAS TR ] 2 LR S 1 R Uk 43
U N

~==28

1WA 4E 302 BiARE3L:3-8. BB A 5%.10% .20 % .30 %6 .40 %6 .50 Y6 i B 2 FL 0 JBE A 2 2L
B2 F3LPHBAF354 SDS-PAGE(£) #= native PAGE(E) B &

3 SDS-PAGE(F 2 Z2) Fll native-PAGE (4]
2AD KGR LA I BT E s B ILE A R R 2
T 785 BT - BB A8 LU ¢ 4 1 1Y R AR 2L A A9 4.
SDS-PAGE K /R 43l 1gG—H 4> F & L F 3
KB W W20 2B HE M as,-CN
957 F i as,-CN & i, 4 3l as -CN F K FEIL

Z CGRAFBERE Y PR A SN AR
FLEF (&L 2 72,0k 3E 3)SE ] LLE H AR 10 25 5.

Bl 2 (45 B, k1B 1 FI Pk G 2) 7R native-
PAGE I i 8 11 M 4y F w0 B U B AN B2
FeHiT I /N3 T FLVE A 22 R R FLECERLZ
WISk B-FLIRAE 1 Rty . S FLBE A 1B A LG 4 3L L 1]
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AR, - FLER B 1 54 (JKE 2-8) N TE B A JF &
Wi, Wi 2% B-FLIRER 1 2R T LME S E 3L B A
A= LR AR SR T S8 s A A ) 1 R 5 0%,

B4 S LA A FLAR 1 2% 57, SDS-PAGE 12
IRHY as;-CN Fl as, -CN 7EH 2 B 8 11 0T 552l rh 48
MEX 43, 1M native-PAGE 7~ B 5% B-FLEREE
N TCBIAT B 5y WA TR LA H: 22 591l oAy ik il 2 57
9 EFL P48 AL FL R BE AT I

3 #ig

Xof A= L R0 A 3L R b H ) A 1 I 2R T AR A
P15 R HL 3k 7 95 43 BT L 88 & B DL R S SDS-
PAGE ¥ TR PE AT DL 2R & 8 1 A8 P S ik 2R
FI 0 BR00 3 45 78 T B H K 43 B AR 4, T DL B
SR I EL K M (8~10 &) JEZE M T 422
I FEWZENZRENFFL as,-CN 70 75 (35. 9
KD) K F4F as,-CN 43 F & (34. 2 KD) , £ FL as, -
CN &H255, M43 as,-CN & B85 (KW
W) snative-PAGE EZL i P & A B2 UL KSR (JEZE
M) I 8 B IR G B AT A B W AR R Ak D
Ui B R G B B ) HL A B R e 22
NG TR FLE B U B A — RIRRIE
FLEE A CEAMIAL A E D MILRE ARG R —1
HABD MAEFEEA A —FF AL HEN &
A WA BRLER B AL X B /2 native-PAGE
R LR A FLAR 10T fe B S 0 22 0L AT DLV S SR
FLrh B ALK R AR B AR . R -
ative-PAGE EHEM B X 2 E7 . M EFA P B A
5% 2B 3L} 7E native-PAGE B ¥k [ 3% vl 7] DL
2 S

M HL PR 3R AE 5 95 H 8, SDS-PAGE o #5813
SEABCARE I WY IR AR A 2R B £ native-
PAGE I Fl /D AR P, BEOR AR BRI B T #E 47, &R
P11 A 1 Xt 43 A 5 ) 5 K, 5 1 2L T AR

SrHT AT DL RSP R A R SR A ORI T ik 2
— R AP LU Al R VKT R R TR SR R ARIR
S FEFLFHE A 54 7L 8 AR 20 835 R0
ARFIEEA TP RFL A E A MFLBRE A
] SR A MR 1 R A5 M RF OO Y 8 A FF TR A
(9 8 RS i AT T 9T £ FLIE RS R FLI &
F A AN [R] o 5 5 2 A 52 W) = 2L A T R 57 T
PR AT TR 92, native-PAGE 1f DLE £ 3L
B FL B9 ARG I 5 1

2% Uk

(10 B .M AR W5l & b 2 AT ) 6 4048
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(5] ERE L W &EATEARFMIMI. JE50 R 24 A
200067,
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[8] Hames B. D. . D. Rickwood eds. Gel electrophoresis of pro-
teins: A practical approach [ M]. London: IRL Press. ,
1981.

097 A /R Fl AT 245 F L G 36 P 4r T EE £ HRIM. MR
B AL B AL ERE A AL, 20011 54-56.

[10] Kinghorn N M, Norris C S,Paterson G R. Comparison of

capillary electrophoresis with traditional methods to ana-
lyse bovine whey proteins[J7]. ] Chromatogr A, 1995,
700:111-123.



B3 E H6H
2013 4 12 A

ReaBBEIE SR Vol. 31 No. 6

Journal of Shaanxi University of Science & Technology Dec. 2013

*

XEHS:1000-5811(2013)06-0114-04

BARBEPHEELENEFHIL

o M, EWAE, T
(LBEVERL R R Bl 5 TR Be, BevE V82 710021; 2. Rk B 50k R R B 2 W A BR A =) . it
3k 075400))

B EAHANREERNTALRBPIREAEAOEREBRZARNA AL LR LR, FHwm T
BTG INETZR AR T TR . REGUNEESA . ER-ARERAEHN 0.6 mL, LT
BER) CEES R E A A0% % E M 4 13 min, B EBE A 40 C, AR EH T FEA7 4 &
# R* 1A% 0.997.

KRB R RE R REAE

mEESES:TS261.7 XEKFRIRAES: A

Optimization of measurement conditions of methanol
in hai-hong wine with colorimetric method

YANG Hui' ,HUANG Li-mei', LUO Jian-hua®
(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na; 2. Huailai Country Aristocratic Manor Wine Co. , Ltd. , Huailai 075400, China)

Abstract:In order to get a good linear standard curve for determination of methanol in hai-
hong wine with the colorimetric method, the single factor test was used to optimize the
measurement conditions. Results show that there are four factors significantly affecting the
determination of methanol. The optimal measurement conditions are as follows: the amount
of the solution of oxalic acid-sulfuric acid is 0. 6 mL; the ethanol concentration 40% in meth-
anol-free solution, reacting for 13 minutes after the solution of KMnO,-H;PO, mixed with
the solution of methanol sample, coloration temperature of 40 °C. Under these conditions,
the standard curve of methanol is a good straight line with correlation coefficient of 0. 997.

Key words: methanol; spectrophotometry; sensitivity

0 3 %ﬁﬁ?t?“?. I A AT G 350 1 1 4iE 22 5
A D DRI s NS Y 1SRG R R R AT

HIEE (Methanol) 2 i A % pr, o BRI AR S 6 2209, HAT, B S0 6 00 & 1T

e B P AR AR 22— R AR 1 2 AR i o A 7 ik A Lk RO B Rk
K BN EAE S PR P R T vE T WO 3 ik 18T AL O 3 T 5 o M i R R AR |
TR AT KR KR e T R B, BOBHIE 6 5 | Fourier B4 £1 50 1 vk L AT 5Y

i

x WFS A HEA 2013-11-08
E&TH : PR TEARHEQIF T H (2011ZKC11-2) 5 BHEHRHE R 7L H (2013GB2G000473) 5 B 16 B K 2%+ R
W5 3l 5 4 0 H (BJ09-14)
EERBN A MEQ960—) 55 BRPG PG 2 N, HUR L W25 U, W 58 77 16) - A W b R O 1 T
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B AR R LR R L E AR PR « 115 -

o ARIIL AN

Aol Az = e HE ARSI BB AE 45 R Y o
P o ST RN R A v S s M LA I &5
PRI I o i 1 SI0  FRR 125 Bk 1 22 A ol 398 485 1 G 0
P 4B GBT15038-2006 Hh 5 £1-1F B R 12 1F
FERT N o e B0 BT A5 (4 o 1T 2L TRD ISR RS 2% B 4 AN
BRAR S U, AR S48 BT 5 0 i 21 -0 R 12 U s R
R AR B R Oy kAT et R R R A
i 1) FR N 5 T

1 ##5FE

1.1 ZB2HME

722 B4R 66 BE T B R 2 A A AT PR
).

1.2 %% E&iXA

S T Y 32 ) B R L R T R Ty Ak
WA PR A AR = B BR 1, R 1k T4 B
INFL AR EER R4 A A2 AR S R
B R T R Ak A 1R A PR H] S AR B 21
K Al T A BRA Al AR TG 7K I 87 R 4, K
B FIR R ST =0 AR TGP, KRR
KR Ak 253 R A BRA L AR.

1.3 XA a9 Bl

e i TR P TR A AR R TR A R VA L o 21
TIRIA S I GBT 15038-2006 it .

TWRER CBEVE W : B 52 I GB/T 15038-
2006 FCH - 105 07K B BT B R Y £ TV R PR AR
SPEUN 4026 .45%.50% .55%.60% .65% .70 % .
75 % F1 80%).

FH S AR M VRSV - HE B I 1. 27 mL B, BB A
100 mL ZF 0 oK 8 20 B L 5250, s i o B
fi 10 mg/mL, & ARG ORAE.

B P s o T PR 9 - TR B 10 el B s o
A 100 mL 28 i, oK 2 20 5 #8557 . B
25 mL W B . B A 50 mL HEM P Ik wRER
ZI8E 55T A .

1.4 RBF*

HERAAS BUBRE zmL, /K (5. 0—2) mL, A
B R A -TETR AW 2.0 mL, L E 10 min JF.JA
FRR-BRRW 2 mL IR 5B A5, #0201
BRFRVA W 5.0 mL, 5], F 20 CLA L # & 0.5 h.
2 mL AR, ORGS0 B R A 4 08 2, Tk
1 570 nm bMWY BE L SR 5 bR il 4k T A
B B k.

2 XBWERSHN

2.1 Ré&pE

P Pt 7 198 P e Y b o v i R R LA R P
5CH;OH + 2KMnO, + 4H;PO, —> 5HCHO +
2MnHPO, +2KH, PO, +8H,0

3R B R A T o 1 R e R A B
A B IA TR R TG f6 1 Mn® L B M S 41 (=
SORH B ALY 5 B R RN A BT 805 WY
IN- P i % 7 192 1) s 20 6 40k T 5 A 1l Y T I
INF 5 A B 5K £ (AL TR TR 25 4

AN A _y—NHSOH

e e ¢ — IS0 » ,c.f}[:x@—c/\
Lt>—1~:H; Howst (> NHSOH

—EE=FRRIAIS FEEIRR TR BT BE SRl

O

/@NHSO;*CH*H
-2H-0-*HCHO ——» -C.’H;,\E=<} C\
\Q—NHSO;*TH*H
OH
Eanat b

PN b 3R LB AT L, FLOR S e A AL
PP D R VR R e ) DR 2 2 o s o il 1Y)
D 7= A B ), AR SCOKE X R IR S YO L G TR
T TR L € B[] A0 FE A o ot e 1Y
SR HEAT ISR
2.2 AR Koy E

)RR R IAE P R 520 nm &b, HEEAT
e KW i W AR T B SR BLAE B K R 545 nm
Ab o T S AR R R e K R LIS T GBT15038-
2006 rp BN S A 9 K B A O 590 nm. Hy AT
R B 2 Y A AR BEAS — L 31X AT RE 5 g B
FHE 4366 BE T 56 R e AT 622 F Jif F 2 Y66
T e KW MU L B 1 mL AR A
W .0.3 mL JCH BER) S BEH WL 0. 6 mL R PR T R
VSR TR 1L 4 I T kI T O B L AT Dk B
RAFE 570 nm A fx KU, #EH 570 nm CH
e A E P
2.3 AR &M E

Fi2 B GB/T15038-2006 H HI it A o iy 2k il £
FH 2 mL @A, Lo SERE, FIK 570
nm A0 I IC IO RE L 2 i bR e it 2, an il 1 TR,
K1 Al LA I BT A A {8 H s, Hoth 2k 2k
PEARGE IF B A2 g0 ok 72 b B, 2% b o 45 0 (A1 22
NZ , L0558 IR M.
2.4 SRi-TRBEMNETESETOHEE



rEER

%31 &

e 116 - it 44 %
0.35 -
030 y=0.64x-0.019 7 .
’ R=0.9797
0.25|
0.20 |
0.15|
X
R 010
0.05 |
0.00 |
-0.05 I 1 N 1 N 1 . 1 . | N 1 N
0.0 0.1 0.2 0.3 0.4 0.5
PSR/ mg
A1 WEAREWE
2.4.1  FUER- R FH & X WOE 1) 52

FETC H B £ B WMk BE S 60 %6 5 A i B
AR 4 - R I 1 A B SR 10 min, @R E N 35 °C
45 1, 2 R TR R 19 S it 4 IR 0. 4
0.6,0.8.1.1.2.1.4,1.6,1.8 F1 2 mL il H: W% )
FE R 25 AN 2 . Wb BE BE B R -6 R
AR I T R R A D R AR K A Y
B R AR RN 58 A B FRAETE N A IR 650 22 i A
o WO BE RS K. BRR - R ) f i 2, WY I R R
W 5RO 5 5 g, T R e A1
PR AH A S 16 396 HBC 2 A R I A 3 Ry 0.6 mLL, S
B W B DR IR o 2 1) i R B S L 58 4 s S RE W

PRI B Fe K.
2.0~
18 %
1|
14

A 1.2

Mot
|}

< 1.0-
0.8-— I~
0.6-— \-

L I~
0.4}

—

0.2 04 0.6 0.8 1I.0 1.2 14 16 1.8 20 22
BB B A T Y L

B 2 BB N Rk E 6 Yk
2.4.2  TJCHIBEEIY £ T TRV FE XTI ' BE A 52 i)

TE B R - TR BR S W I FH 54 0. 6 mL, il A i 4
P B0 2 VS R 1Y e N [A) 2 10° min, fb €538 E R
35 CIAM T . 2 BUTC W B Y & B TRV B R
40%.,45% .50% . 55%.60% . 65% .70% . 75% Al
80 Y0 TN H WS B L a3 25 B 18] 3 Fiv . WO' B Bl
& TG W BE 2B W v BE S KM R %, X2 T L
it v R v o VS VAN M A DN L AN R 3R 7

T i TR P TR P I €0 R 1 B R RN L AL T
P 19 2 T 5 Y TR AR o 5 TR A o L I € )
JO7 R A WG RE R i AT LU HY L T Y 2 B R
AR B2 R 40 D0 I A W8 Ol B2 i R OB 9% 40 06 R B
AR TC W B 2 T 5 U ) VR T
0.75
070 =

0.65 |

0.60 |

0.55 |

I\
0.45 | \.
0.40

L \-\.
0.35 | ~~—

US4

w50 e 70 80
T W RF Y LT R %

B3 RV ELY TR E RO E 6 ¥R
2.4.3 IS ) G W' Y5 T

FETC H B O BV WO T Ol 40 %6, TR TR
VWA S 0.6 mL, @R N 35 °C &
T IR EUIN A 5 R R - R S Y E] 5.8
10 13 15 Fl 20 min W HME O RE 96 25 SR an ] 4
JIE . B A U 3, W ' B R SR R AR R
T 1o T A AT A A e O (o L A 1 R R
T Vs R VA R Ao Y v TR - R A VR R N 5
A I KR ) 22 W AR A B WOK B RS R
1T e 8T ] e o e TR o — 2 0 HY R A o R
Figt o) WO B A IR, AR S O A R A R -
Wl R 1 W O BR8] 24 13 min,

0.70

0.65 |-

0.60 |

0.55 |

—_—

o050 '\-
= 045
0.40 |
0.35}

0.30 |

4 6 8 10 12 14 16 18 20 22
4 I [6]/ min

B4 #FEwbiE xRk E R a
2,404 Al B T RO BE S ikl
FETC W B () & e 5 VMR B2 2R 40 00 5 JIm A &1
i B R VS VR e B TR) R 13 miin, R TR - R V%
WHHE R 0.6 mL BYAMET e B 508 B2 20,
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B AR R LR R L E AR PR < 117 -

25.30.35.40,45.50 F1 55 °C W H W% 56 B, 3 56 2%
RWE 5 pin. g5 R EHBEE B AR E T E, ]’
O B 2 IS B 0 S A AV A e A IR R ) R Y
FERRZ — FE—E BN, WG R E TR R
N A HE N- R R B R R A 2T RS
5 A H—0SO, H JE A i 25, & @ B W, (0 R
b ) T (R AT TR R 2 D) R R L ) iR
o W ERE . Hoh, 40 °C I W BE B KL o
FE R .

0.26 -

0.24 -

N

0.20 |

0.18 |

)
- 016
ES

B o014l

0.12}
0.10 |
0.08

0.06 n 1 L 1 n 1 n 1 n 1 n 1 n 1 " 1 " ]
15 20 25 30 35 40 45 50 535 60

BeEE/C
B 5 B&8EEXEGTA

2.4.5  PRCHEJE A o il 2 A AR

M0 ,0.1,0.2,0.4,0.6 0.8 fl 1 mL FfE
TR o A FH 5 9 (A 2% F 0,0, 05,0.1,0.2 ,0.3 ,0.4
F10.5 mg WED 4351 & F 25 mL 1y HZE A
R L A RS o 0.1.2.3.4.5.6, 58 )5,
AR 40 %6 /Y JC B BE ) £ B R 0.3 mL, JinaK
5 mL R ANA 2 mL 54 BR B0 -0 R 1 T
TRA), U8 13 min, £ INA R R -BR AR VA WK 0. 6 mL,
A AMINIK 1.4 mL GRS Z 3B 6, FAR O A
5 mL M- AR LIRS, T 40 CH#r# 0.5 h.
M2 mL @A, Lo S8 HE, THEK 570 nm 4
T ECR Y6, 2l br v £ L AN 6 B, &ead itk
Joi BB o 2R, 2R R, R R
2.5 WMEERE

B3 AN [R) A) vf 21 JR  4 B 5 vk A
Mg 3 YRR SE R E 1 FrR , A 22 5/, 7l

T 2 S 3 SR
®1 ZRHLARBFESENTEER

, T AR i
W2/ /L
ME M/ (mg/L) /(mg/L) 2/ %

1 47. 35 50.52 48. 94 48.94 3. 24

2 63.23 61.65 66. 41 63.76 5.38

3 71.18 75.95 75.95 74. 36 3.70

2.6 EHERXE
JH T 2 SRR T s e A 1T WA I A T A

0.35-
y=0.629 4x-0.012 8
0.30F R’=0.996 7
0.25F
0.20F
i
3R 0.15F
B
0.10F

0.05F

0.00F

1
0.0 0.1 0.2 0.3 0.4 0.5

FEEE/mg
B 6 WEARE A
o PV AR ot o B B9 B B 0 40 mg /L, 2 BRI
JE T EAMGE 3 U, E A5 R ANk 2 B, Il
BAE 8790 ~93 %0 Z [H], A i JE S 40 K.
x2 BUREPELOKENELER

A W {8 Ty ER
/(mg/L) /(mg/1) /(mg/L) /%
1 48.9 85. 4 85.4 87.1 86. 1 92.7
2 63.7 102.9 98.1 99.7 100. 3 91.4
3 74.3 106. 1 112.4 109. 3 109. 3 87.4
3 i

(1) 5% M) FEY B o ol 0 1) R 2 I A
i - R 5 T 1 FH 6 L TG W B O BV T T LT i
7R YR BE R TR A S Ny P IR ] e e R
PR 25 ey Jo A T, T it v HEY s o o e DU 1
1) 35 FIORS %5 12

(2) B3 FL 78 2% A 2y« BT o TR V25 VAR 1 T
oM 0.6 mL, TG H A £ WL R BN 40 %,
EHFESY 13 min, @R BN 40 C.AE iR 5
T F AR M e 09 F- 7 AR O R R? R 0. 997,

SIS A IR b 3R S e DR ZR A, 3 M e T A LD
NI 0 ) B 3 YR TR R 2 X P R A A £ 1 U
SE 7 A — 2 1R W T M e T R R € 8K
SR R TR T VA TR MR R A, A ST B
T S 050, D) 2 HE PR 40 %) B € 5 ) 5 SR 2
N o 3 9 BB 3 194 i 2 e R A8 € 351 o A B[],

&%k

C1] XU, 5k K. & A o B O 6 0% 4 7 ik F 52
(—)ODPN FI 7 & I o B sl s i €0 3% 25 AR 5 L .
BRI AL, 2001,22(3) :67-70.
C2] X0 G UHEZAS S 2 8 400 Y o e 5 i g I [0 ). 3
MREE 2 BE 4R, 1999, 19(3) (42,
(T35 123 T
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REFPFERAEETITE B RYRBH

EEM. B K. L X, E M
CBRTIRHHE %t G Rbo% 5 TR B DTS 7% 71002D)

&

i EAIREBERRE RABEARRERAN SR ELZ MO RERR I L F42Z 4R
1:30 B 60 °C 42Hat i 1 h, &R &HMFHE T 0.83%. @i TLC % HPLC & £ shk# &
bR AR AT PR ERLEARER AT EELZM A ENBIES T A TREMH
R, ZRAN.ERREBAREADRERBKEKR S 394 nm, & H C—0.C=C, x4 C
=C,ARRELFAY M EF . St , TiLrtdx—£.

KB KL, TRRER; RECRAYWR; &H8; 7K

REESFES: TS201. 3 X ERFRIRAEG: A

To explore yellow substances from
Eurotium cristatum of fuzhuan brick tea

LV Jia-li, HAN Rong, SHEN Wen, WANG Shan
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract : The best condition of the optimized extraction process of the yellow substance from
Eurotium cristatum is:material liquid than 1 ¢ 30, 60 ‘C, 1 h, the yield as much as 0. 83%
with the heat extraction method. Choose beta carotene, lycopene for standard and by the
method of TLC, ultraviolet spectrometry, infrared spectroscopy, to speculate what sub-
stance yellow substance may be. The results show that the maximum absorption wavelength
of ultraviolet is 398 nm. Through infrared spectroscopy speculate that the materials may
contain the functional groups is C— O,C=C,not contain the C=C. So the yellow materials
are not the beta carotene and lycopene, may be the lutein.

Key words:fuzhuan brick tea; Eurotium cristatum ; yellow substances; structure; separation
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0 35

PR 25 HA 35 1 02 TH Ak L R I R AR
IR0 e 200 i A5 Sl T O R T AR
R RALIERE T A AR B — R AR OC TR
1l 25 P D REPEY) BB A2 1 5% T e 2 14 1 1Y)
DIREVE D) AT — Se 438 (R X = 1 S R )
JB B 2548 5 T WF S8R AR D9 B, E AT N4 R

I

x WrFs B H#3:2013-10-13

PR OGRS T8 R A SR O T HAEINZ R
WP ATRE S A 2SI N R . L 2 T T A
0 XoF 7 5 30 T 190 A )~ R P e A R AR R TR
AT T AR BE A b A PRABER: 2k e K B 57 Jik
B 97 A e 5% B L X L R B 0 R ) TR AT
WOor B Al 5 X FEAE H AT X e PR 4R 5T AT #fE
0 RTRE A (0 2R ST O 24 gy A OR AR A ) T A S

EETB JF BRI B  XK09096) 5 B g4 T RHIF 21 50 B (2011]M2005)
TEZ B BB (1964 —) &, Bepd =R #8 i & i SAE &



5 A 48 < R 4 ek 2 HICHE T T ) B B R W S F « 119 -

1 #HR5EH

L1 it
111 R M

FH B VG B K 2 B A 0T 9 & DB PG 5 1L 2%
A R T AT 2 W) T P AR A 2% vh g3 g Al Ak s 3.
1.1.2 Hig¥

KU —E R IR A5, T 121 ‘CK®
30 min.
1.2 XA

A1 B (60~90 WhFE) L N ER , £ R £ B . W
KR CTEY A7 405 B EA 8 N R AR S, 3 i
LR B UE .

2 XKWHIE

2.1 HEBRRERZERTY
2.1.1  BRE Lb B 2R S

HUoeE 28 B W 55 = 5 g, ol OB L
1:10.1:20.1:30.1:40.1:50 (g/mL)IMAR
.50 CFARIRIEE 1 h, i SR AR BUR. T & If
THEAR 2. 08 AR L.
2,102 HREIURE ] B 2R S

BUS R BRI 5 . 4% 1+ 30 /9 Lol m
ABHRW .50 CTF AR 0.5 ho1 h.1.5 h.2 h,
2.5 h, it U B HR BOR. W E IF 1T A AL B E
R B ).
2.1.3  FRBUREE R R R

BUS R R G IR 5 g, 1% 1+ 30 A9 LA
AN 5 M AEAS [ BE 30 °C .40 °C .50 C .60
CL70 CFAREARE 1 h, ot 3845 2 32 BU. 02
IS . i E R HGR .
2.2 FHRIBFRBEZKE

it B DR R S A R TR PRI L B IBOR B R
W [E] 3 AR R T Lo (3') IEAE K.

x1 RBWEERKE

s A, B o
BRI/ (g/mL)  BEGREE/C SIREHE /b
1 1:40 50 1.5
2 1:20 60 1
3 1:30 70 0.5

2.3 ARBERNT K ERY I
HRUEE 0, 2 W) UL AL 50. 0 mg 2841 T Tk V5 i )5

5GP H R B AR AT AR A O ik

EAEAR L 1 10, PRI A Bt = LR O

Bl : )k R =40 : 10 : 5 1, WEHIRORH
OF I CHRAE FNEE A AR AR R AR B R W TR
ity 5 R T2 J23 BT« 3 BBOAS ] JR I 7)1, (1) JR T
T AMEE 2 PR OHE + WEE = IKZ R =40 ¢ 10
25 1L (2) JBIFH L. Ak : NE=3: 1. (3)
JEFFF N - Aok = SR =7 = 3.6 8 0 R 44y ik
TTF5y 855 FIH HPLC 3%, @3 45 18 o, i 4
Diamonsil Cs#1 (250 mmX 4.6 mm,5 gm); fil
PR A TR 1 mL/min; SR, 20 pl; #
W =W WA HEE-CE- & W ke (5 : 80 ¢
15) X 52 56 25 i LU IE .

2.4 HEZMMEMHH

2.4.1 EEBFRYE TLC 447

Vo 568 % HICHE OAJUT 7 € R 0 U 1) A T T R
WS T2 A K R IS Y W2 AR A R T BT
H LA bR T S RIRE B RE (A B 2 S 75 Ok (W]
KW T R NIUY A AE 2B A AR - 3 il 41 3 A i
B N R AR E R BRI EARY
JO 1) A I ik BV
2.4.2 HEORYIEIMAR T

W— e S DR BRI, A
AR EE R 25 1, B A AT UL 43 66 BE 1 X FEAE 300
~600 nm i [l AT FAHE . B0 SNV ) e KT
W . W AR S R B 6 R ) AT R IR B 2
POESET RPN 3 P ST R
2.4.3 HORY L HMEE ST

¥ A N E TN AR B A R YR
HEAT LLAM A AT 1 - 38 3 O 1% 181 43 A AT R 5 A 1Y
L AL R RE N ORI iR

3 #R5itie

3.1 BRERREBRFZHLER
30101 B Eb A R RS o

0.8

0.6
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0.2

0 1:10 1:20 I 1:30 I 1:40 1:50
KL E/ (g/mL)
B1 HRLNEEZRYRFEN YA
A 1 AT R R EE A 1 s 10 R EFI ¢+ 30,
A RS, 25 I RORHR L A R A
W T AR 1 2 30 o kR L.
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0 0.I5 1I 1.I5 é 2.I5 1;
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B2 REREESHERHRFEGYR

FEL 2 Al g0 G2 B A 0.5 h 2 1 h i), 75
TR HE T B A B R AE G A5 R D TR
BOHELSh2ZEXEH LTS AR LT
PR AL T AL 1 h A g 32 U ).
3.1.3  HRIUR R B R S A5 R

=

20 30 40 50 60 70 80
w"E/C

B3 REBEMNKEZYRFRENY A
&l 3 AT SR N 30 °C T E 60 C A
CENETS NN SE S W=D S - ¥ Sl N )
B T 32 T v ol 0 JO 45 ) A A Ak DT X I S 2
PRAE RS L DR L 26 60 C AR g 4R B B
3.2 MREBRBEELKELZR
R2EXRELER

/%

OO OO0 OO O
S =N W TTO =W
— T T T T T

e
. A B c e o
FET wwie mmong mwogw 7
/(g/mL) /C /h
1 1+ 40 50 1.5 0.63
2 1+ 40 60 1 0.79
3 1:40 70 0.5 0.57
4 1:20 50 1 0.59
5 1:20 60 0.61
6 1:20 70 0.45
7 1+ 30 50 0.71
8 1: 30 60 0.83
9 1+ 30 70 0.74
K, 0.663 0.643 0.637
K, 0.550 0.743 0.707
K 0. 760 0.587 0.630
R1E 0.210 0.156 0.077
7K S As B, Cs
x3 FHESGWH
FERR FAAGS HMED  Bh FE GEkE
A 0.066 2 1.722 3. 460 T
B 0.038 2 0.991 3.460
C 0.011 2 0. 287 3. 460
K& FE Rk A>B>C

& 2,3 W B MBS B E W R RN
ACEH O =B (B BUR B > C R B [E)D , e
TR ABCo REHAE L 12 30,7 60 °C L B [H]
1 h. e AR 055 0. 83 % A 4.

3.3 HEZMAAHELER

FIR AR B BOE AR L 1 ¢ 30 Il BE 60 °C
B 1 h 20, SR BRI S A5 0 0. 83 %6 ; BUHL
mh 50. 0 mg ., FF AT JZ A 43 B9 . Uk JBE VR kA T Tk
LIROTE « Wl : vKOBR=40: 10 : 5+ 1,383 45
il i A% 60. 8%,

B4 RANIEER

B 4~7 Rl 8 O R Y B REH 224
TE 0.6 Zif7 JBIFH T Hor & il — A B (B 5
FEF 43 BB 4 A = A B 1 B B A R
TR 1K B 60 22 9 B 43 15 8 4 A4S B, HLax a4~ B
JSRCPERRCA AR L. i HPLC B3 AT LB L, 86 R
WRSA 4 FLE LU ORI S A
A Fh B S A T . e 58 ECHE T BT I B 6
RN RS — 25y R T DURN 3 B A5 IR
“H.
3.4 HEFMBEMyER
3.4.1 WRLER

M 8 AT T4l £, p- T 8 b Z bR S
FORYTN REEAAFEA 2225, b nl W, 5
ORY BB MR A D RATREA R [ —2K
Y.

3.4.2 AN R M
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B7 #&Z4me HPLC B#
W 9~11 FioR 808 IS 3800 A T 1k % i TR
A AN T B KR L 43 il J2 450 nm Al
478 nm; T AL FE 1) A1 M B A AR B

B8 #HeLirmRiEER

1.000]
0.750
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0.250 \
\
0.000
3000 350.0 400.0 450.0 500.0 550.0 600.0
VVL
B9 BAF FELI A
1.000]
0.750
£ 0.500
= /\ A
yaY
0.250 Ve \
0,000 —————
3000 350.0 400.0 450.0 500.0 550.0 600.0

VVL
B10 Hamai¥srang

14 F5e R W A L 43 ) & 444 nm 470 nm A1 502
nm ; B8 2 W) 5 A A T T A AR R B R R AL I
394 nm, 1 MEAT UL, 56 S BB T R A R Y
BiAl REAN A f- I D REFEALLR.
3.4.3 LA Br

& 12 ATHL7E 2 932 em ™ b, 1 381 em 'AbH
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Wavelength:686.7 Abs:0.677
VVL

H1l HeEizHpmEsraua

e %

0.70 1381
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W/ e’
B/ 12 FiaoFiaoshiai A

FRAEmM e, AT g &4 — C—H, — CHy 5 fE 1 675
em A HFFAE R, FTRES A C=Ci 7E 1 452
em b RRAE W ST BH AT BB A Y A R AL S W AE
1250~1 100 em ™ ' Ab B A FEAE R U, B A C—
O Bt 76 2 500~2 000 em " 4b 3% 45 AE W2 i 1, 33
ey i A C=C.

1.0

0.9 e
F 3169

0.8

- I
~
& 07r
= F
= 0.6}
T
0.5 1379
L -
04 2875 1462
: 2933 |

1 1 1
4000 3500 3000 2500 2000 1500 1000 500

WL/ et
B13 gAY FEasrfaiAiE

& 13 AT AL, 7F 2 933 em 1,2 875 em 1,1
462 cm ',1 379 cm ' AL A FEAE W, AT RE A
—C—H,—CH,; 7 3 169 4 FFME W i, C=C
—H;1 462 em " ZbFFERAE W W B T BE AT 5 A R
AW TE 1 250~1 100 cm ' Ab VAT R AF W2 05, 04,
%A C—O FgE; 78 2 500~2 000 em ' ¥%H

FEAE WS 0 L BB L) R % B C=C.

Y 1 14 FT0 L, 76 2 927 em A A HRAE W i s
ARES A —C—H;1E 1587 ecm 1,1 450 cm "AbA
FEOE WU I AT e A 5 AL G975 1 160 cm
S FEAE IS, BT AT RE A C— O S 7E 1 621
cm A FRIENI, WA C=C;7E 2 500~2 000
em” TR W 0, BB I ) Bk C=C.
R, 4545 1 I 465 0 S 21 40 TR i A A e 58 2 T
HORY IRl RE S A C— O B, 1 6 Fh b v
HANEA T REAR R —RY .
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BRI 0. 83 £ Ay, il ot TLC i, 546
RN ETE R, i T B MR EIMNA R AR
P ooty R 5 5% RIS TR T 7 B8, 2R ) o ) B L e R R
WO B A E RE S O I 22 5 0 L EE
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HRAE 2140 385 B Ir 7R 1 BE AT 4 A A T R 2
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HBPENBRELSWE RP-HPLC %l E

WA, DA, BEE, BRaF, MEXK, IMEMK

(BevERH K2 A mBl2d 5 TREBe, BVl Pi% 710021)

W EAITRMHARMEFNTEE T ANRENES DG T R AL KWEEH R, 2
BRAREBEEAECBARGKESBEARUNES, M TEBP AR ELSY. KA
Agilent C18 &3 4 (4. 6 mm X 250 mm) & & , A 348 2% 8 F 82-0. 01 mol/L(NH,), HPO,
(pH 2. 8) %ML, A% 1 mL/min, ¥ M &% KA 210 nm, H & 30 °C, KA &% 1% G 8t 2
B oERIREL T FRRT ARAZAE "R T ARG EL T SR> ABMEX AR
HHRKT0.99. FHEUEKERFSHNRE UN AL, RSD YA UL T, LA ZF LA B
B HES EABGFFRETR TEE T AR LS 0],
KEIWR R A ZH B RAD; BB AR EESY

mEESES:TS261.7 XERFRIRAEG: A

Determination of organic acids compounds in abricotine by

reversed-phase high performance liquid chromatography

HE Xiao-xian, PENG Guang-jie, ZHENG Mao-kui,
ZHAO Hui-fang, LIU Chang-meng, SUN Fu-lin
(College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract : RP-HPLC(reversed phase high performance liquid chromatography) method for the
determination of organic acids compounds in apricot wine was developed. Low-alcohol apricot
wine as samples which was brewed by liquid fermentation with Gold sun apricot, 9 kinds of
organic compounds in the apricot wine were determined by retention time of chromatographic
peak. The relative determination were summed up as follows: Agilent HC-C; chromato-
graphic column (4. 6 mm X 250 mm), mobile phase is 2% methanol-0. 01 mol/L
(NH,),HPO, (pH2. 8), the flow rate of 1 mL/min, detector wavelength of 210 nm, 30 C
column temperature. Area external standard method as quantitative method, and compared
the type and contents of organic acids in different apricot fermented products. Linear correla-
tion coefficient of each component were greater than 0. 99. The recoveries were above 94% in
method, and RSD were below 3%. The experiments results show that the RP-HPLC method
has the advantages of rapid, high resolution, good repeatability and can be used for analysis
of organic acids compounds in apricot wine.

Key words: RP-HPLC; apricot fermentation products; organic acid compounds
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% 6 39 BN AT A HLIRZE AL S Y RP-HPLC 51 E « 125 -

A5 S — B E IR LR = B A KR AT 2 A
BEFRINBEACMRROR. A R AR A &
WERYIT 2 5% ~17% & A IWIEL) 9% 1Y it
290.37%~0.83% LA A WLIR A= REY T, A
W EL A TR 2 A 2R B 2 0 | B B R L 9 B A
B Lk o I 9 5 S8 22 b 24 B UL R 9 76 s 1XC
F 8 A ARGV W 5 TF A AR Kk B A
AW R A S A R o 5 SR W R T e Ay 23
HREB TR M -2 EREN B TS
T8 3% B3 B AEAE AR BT S [) 4 T 7 o R A 1 B
RUPED LR 2 — R & AR Mk i, B
AT DU T G0 e ok i == A I A 2H 28 B ik
SAACY A R PR A BT SEE . AT
MLRR AP IS (o i A I i 28 180 A B4 %
F RS A ) R B B R A R . R, A
HLIR 1) 78 M 5 78 it 43 BT AS 00 785 18 v 8 5% i 40 F
G R SO K T LA PR £ AR 7 e R T A
WA AR AT A I AR AT 7 G T A T v KU
Wy, 8 H EER A I A LR B DT 5T 3 A H AR
T E I XU 43, S A R Y XL
WRAREAE , DA 2 A5 109 14 0T ko R O X A BIL IR 199 A
DU 4 B, SRR o 80U AH €3 5 0 I JLAR R
BB —Fh AT BILIR I Jy ik R R i RO
A 8,3 X6 A T A W b 0 A HLIR #EAT T 4 A R
W 45 5 vl A AR

1 MR57FE

1.1 XAL5ME

BRI ARR R AL N R . LR T
BB SR T RO g Al B R R
A AR AT Al S FH K 38 A R AR AR A
5 TR i S o

Agilent 1100 Series {55 230 ¥ AH £ 35 43, A6 il
i EIRAS pH-3C BURR T B AR AT
1.2 &#Eiu

%+ : Agilent HC-Cy5 (250 mm X 4, 6 mm,
5 pm) i : 1 mL/min; & I 5 9 K . 210 nm; i
2% 1 CH; OH-0. 01 mol/L (NH,),HPO, ,
M1 mol/L H,PO, #77 pH % 2.8, #ii€:30 C.
1.3 A LB AT R 64 BL )

YA R B — 2 2 1 45 Rl LR, 430 it 3 AH

BRI AR E 50 mL AR . BH— FR5 AR
e BE (A DL bR WL AR TSR b 3R AR o VA% B
1 mLiIEA . H 0,45 m M UEREE I8 )5 F 4 CUukAH
PRAF 25 .

1.4 HSegH&

W—EE AW SZEEL0E T, 6 000 1/
min, 4 ‘C .0 20 min, B EIE W 0. 45 m 95k
IR IS T 4 CUKA TP RAT A L
1.5 MmEF&

HEB B A P A HLIR A ME VA WA 20 L #EAE A
A% HT IR E K 9 B A DLER TR & bR MEVE W 201
EAE AR B — B0 AT HLER 1 Of B8 B a) 8 TR A
FEOR R R B A LR, SR 5 22 il b o il 2k, FH 0%
i AR AR E = IR [l g k.

2 HR5H®

2.1 &M EL
2. 1.1 AUk A B

AR e — KA BRI =Y i, — oA bl
i DR 9 35 o B 5 AECRI 2 3 AR Il -k By SR
FH Ll HAE 205~215 nm A A7 BRAE WU U s — 0 R
Kzt bk & A, HoAth g i W i 7 210
nm B R T A A R A BIL IR Y SR R i D
Fo, XA ) 41 B9 A BIL TR A o V75 V7 42 D K (190
nm~600 nm) i [ N #EFT L S5 R =B 0 A HL
2 BI7E 210 nm B3 A 55 K WSO 0 T i 20 AH 7F
210 nm AL TEM. UL HEHE 210 nm AE S 6 45 1Y
I P
2.1.2 Uish MR

L R N3 T I e 12 R B e S S R gL
REVBA) I 3 A N LA A e A A fEORS R R R
R 25 AV G X R i 0 VS i RS AR AR X
SR €8 15 4 U B0 AF S 0 38 H KA S FE R R
A o B A VR A R G R 20 L D K e
AW R R ) 0 A B LT b 8% I 1 R R
E N4y B BEREE A W& 2. 7E A HLIR 1 HPLC
SR, - R h 0% v S TR R G RN H - R
ARG JE e A Cog H I8 o 5 F 0 6 3 20
AR FE L S AR I A Y AT DA 4% 4 4y
R O 1 I I T = N < 1 A =S o
FERO TR ROR. BT A HUER TE K R A R )
B L R A2 LA 78 278 KA A7 78 T R
MRS F 78 KA 35 AE L AR 0 @ik o
B R A LR BE S R SO BT R
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B 42 ) A R W R B A LR 1Y A B8 R g A2 B 41
il + 33 BF A AILR WT AE A M A BT A Cos A B AR B
A5 LA B9 S50 b 3@ 3 98 1 s AH Y pH E D
04 B ot 2L A ) S 4G 4 A3 A T A LA AR
BT BB I 1 43 B BIF 5T K R A O SR At &2 1K
TS ) BE AL b RS pH A B A R T
JE R 1) 5 A, ST A5 A AL TER A 2 Y O B e ]
K 1 pH E 23 0 6 7 ff . KA pH (E 23 (i 5
e ORI TS N A 0 = L RN 2 T R e |
A pH A —RAE 2. 5~7 Z 8] JERR T (pH 2~3)
LA A AT AR SRR N VLR L &
M2 TR CE IR T R A A LR 1Y 5 32 2 4
il o FFH A HLIR 43 1 B /K 1, il LA 0 35 A op £
WU AR pH E S T BT pKa J A S 47
&Y 99 % L —FE XA 7E . X FAL & W A e
ATUF B AL A i) PR, S5 vh 3k R I 3 AR Y
pH 2514 2. 5.2, 6.2.7.2.8.2. 9 #E47 LK, @
Tk P AN B o A LR 43 B A8OR 1Y 52 e R L AE
pH (AR 2. 8 B4 B SR B . PR, 52 56 6 7 LA
HEE 2% 5 98% 9 0. 01 mol/L # (NH,),HPO,
Gz b (pH 2. 8) 1E S Ui 2 A X A5 SR & T 5 i
A VLRI A5 W BA BT 3 B ROR.
2.1.3  H LRI bR i 28

DL 22 0 3L sl AR 2E 0 ARSI 38 4 (210 nm) 2%
HF L5 AR R 0. 6 mL/min, 0. 8 mL/min,
1.0 mL/min.1. 2 mL/min %1% & I} [8] B4 52 ). 5C
B2k BRI, 3% K T 0. 8 mL/min B, {2 ¥
() A AR B% A A5 24K 1. 2 mL/min B, £ B i)
[ /NT 5 Arh, o BRSO B 2. SR B IR Z T
M EEERE 1.0 mL/min i 30 CE&MT,
XA AL TR VR A5 s o it HE R RS DU, S B0 25 SR An 1A 1 e
N,

M LA LLE L9 Fra LR 3 AR B A AL
B HoP R AR R R LR TR
FREEIR B Eh R L BE FAR Y R )43 5 Dy 3. 188
min. 3. 764 min. 4. 576 min. 5. 260 min. 6. 362
min.6. 989 min.10. 928 min.11. 965 min.13. 119
min, PRI L% 4 1F 58 4] DAXHRE S 34T 2 P4 #r
2.2 AABREME AN KEEAEKE LR

B R EAEORESET  XR R R G B (2. 5
pl 5 pl 7.5 pll 10 pll 12,5 pL) B4R HEA PR
FE S AR U AE 3 R 43 BT o DL e T B AP R 1 E AL 19
ST AR YO X 9 B A LR R R FR (XD 1 A o i
LROTRE A OC A, SRAT A A 1 Bk A T R
DL R S M9 B 155 i A 6 R B R 0. 99, [H]

I W] — A SR AE P Ay s — 1 20 L FERE I 5E 25
A PR & 8 O SR AR b S IR AN 181 2 Bz ), [ i
XPZRE R AT HERE 6 UK, BT L BN s 5y —
B SIRIRE 12 1IRE S, 20 pL JERE, JEAT MDA
I 5 RN 1 .

1000

||P||||l||'|_|—|T||‘|||||||||
8 10 12 14 16 18

i f 1 ) /min
1-R0R ; 2- AR s 3-TN IR ;s 4R IR; 5-FLIR;6-4 1R 7-
PR 85 Bk 9-BEFIMR
B 1 A HER RS AT ) & A

x1 BAVBRFREHZOEIHT . BRERBEE
LYENLE Mk RSD
/(mg/L) /% /%
TR y=13.83x + 96.73 0.03~0.30 97.93  2.65
WA y=1.71x + 90.52 0.10~1.50 100.03 1.34
WEIRR  y=235.00x + 56.51 0.01~0.50 107.37 0.79
SERE y=1.122 — 310.82 0.50~5.20 96.34  2.36
AR y=0.56x + 139.74  0.50~60  97.08  0.04
M y=0.62x + 146.81  0.50~90  89.29  2.89
FrlER  y=1.10x + 220.13  0.60~60  95.86  1.48
WO y=154.552 +100.10 0.01~0.15 95.04  0.95
BEHIME  y=0.59x +330.78 1.00~1.60 94.34  1.51

M2 1 nT LAt BRI A R L 3% R 19 AH ¢ R
BUNT 0,999 Ak, HA 7 FhA HLER A AHOC R B K
T 0.999, Ul B LA AH G AT, AT TR L D L 1t
Ah S Al RIS B 20 1R T A 26 A IR LA A1, HEAth A L
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H O E.UARLASLBESABER . TR AYRAMEEZEE. SSRELAHE S

H IR BRI BE #F 32

2O ERET

7100215 2. 1L AR A AR B2 B

BT RR WS L, 1l

LI R 89 R

W BEAT PR, IF AP R M A AT AL, B A L 2.0 mol/L FeCl, &2 ey a3 £k % 3L
) 55 Ak o 2 T A4 R SR BT, AR & A AR E 30 °C L4k 100 r/min, B AT E] 3.5 h

B EL 14.45 mg/g. A SLHMEE TR mA LR &R EFREZR LR,

KR ZLME; HEEEF; RM; Kk

HREESES:Q939.97 XHERARIRAD: A

Research on the adsorption of Myxobacteria
with porous ceramics

GONG Guo-li', LIU Li-li', WANG Na', YOU Yin-wei’
(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. High-Tech Research Center, Shandong Academy of Agricultural Sciences. Jinan 250100, China)

Abstract: Taking the diatomite-based porous ceramics as vector, the adsorption capability of
porous ceramics to Myxobacteria was studied. Compared the adsorption among porous ce-
ramics of different treatment, and optimized the adsorption conditions. The test results
showed that the 2. 0 mol/L FeCl; could bring better adsorption efficiency of Myxobacteria,
and optimal conditions are following: temperature of 30 °C,shaking speed of 100 r/min and
adsorption time of 3.5 h,the adsorption capacity reached 14. 45 mg/g. The research provides
practical basis for the fermentation of immobilized Myxobacteria.

Key words: porous ceramics; Myxobacteria; adsorption; optimize
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22 fLL W) Y 11 W e A 25 A8 K, T B 3K B W A
ARG A SE8 26 T . 3 £ 2. 0 mol/L FeCly
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 ERAeA R R & RS BIRMAR G A, KRR R ATk (R ik AT B S

AT TEE NS HEBESBAE MR, BiE L3 ERKERT X ROSHGHE
LR RE AL S BIRMAE TR TR LA, T3 5 A vk 0 I M e AR T

P, LA AR &K A Ak s =1 1.4t E A 3 h, 88BEHN 60 C. &

S FER T3.10% LA FH 24.53%.

KRR Rk B AAM; &Y

mEESES RIT SCERFRIAED . A

Preparation of ornidazole f-cyclodextrin inclusion complexes

CHANG Xiang-na', SHEN Wen', ZHOU Lu-lu*, ZHANG Li'

(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na;2. Harbin 242 Hospital, Aviation Industry Corporation of China, Harbin 150066, China)

Abstract ; Ornidazole S-cyclodextrin inclusion complexes were prepared by saturated water so-
lution,and their structures were characterized by microscope and IR. The solubility and sta-
bility of ornidazole f-cyclodextrin inclusion complexes were evaluated. The preparation condi-
tion were selected by L, (3') orthogonal experimental design. Results have shown that
ornidazole and f-cyclodextrin can form inclusion complex,and the aqueous solubility and sta-
bility were increased when ornidazole was included by S-cyclodextrin. The optimum prepara-
tion conditions of ornidazole §-cyclodextrin inclusion complexes were established as follows:
the quality ratio of ornidazole and B-cyclodextrin was 1 # 1,reaction time for was 3 h,inclu-
sion temperature was 60 ‘C,and yield was 73. 10%, the inclusion rate of the complex was
24.53%.

Key words:ornidazole; S-cyclodextrin; inclusion; preparation conditions
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SUSAN color-edge detection method combined with Mahalanobis distance

LU Jun, TAN Zhi-ren
(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China)

Abstract: This passage selected Hue Saturation Intensity(HSI) as image processing and anal-
ysis tool for its suitability. A novel SUSAN color edge detection method originated in HSI
space was designed, on the foundation of presented Mahalanobis color distance measure-
ment. SUSAN color edge detection method, integrated with SUSAN operator, converted
RGB color space to HSI space to detect edge, which takes H,S and I as variables to calculat-
ed the distance of the two colors. The experimental demonstrated that the proposed image
detection method could detect the color edge effectively. The new method achieved better
performance on edge preservation, in comparison of the traditional color edge detection.

Key words: color image; HSI space; Mahalanobis distance; SUSAN operator; color differ-

ence; edge detection
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VHDL A 4 & B 4618 35 5 A2, TR B HOT i S ARk S % F 82 5, S LED IT & 7
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Research and implementation of transportation
system at the intersection signal lamp on FPGA

ZHANG Zhao', FAN Di*, ZHANG Kai-sheng’

(1. Key Laboratory of Auxiliary Chemistry and Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of Information Engineering,
Hebei University of Technology, Tianjin 300401, China; 3. College of Electrical and Information Engineering,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: The vehicle control in transportation system has been a widely concerned topic, u-
sing a flexible method to optimize the vehicle system control, which requires the integrated
use of modern electronic technology and communication technology and other means to a-
chieve. Due to the parallel structure in the FPGA system, it has advantages of relatively flex-
ible system and high-speed data processing. This design use the wide used VHDL hardware
description language in the programming., then design a countdown timer and a state transi-
tion program and so on, using these to achieve real-time control of an intelligent transporta-
tion system at the intersection signal lamp. Finally, using Quartus II software platform
process the design files and simulation by Cyclone series. It solved the problem of the limited
pins in Single-Chip, meanwhile, the FPGA played an important role in the signal lamp con-
trol.

Key words: VHDL; FPGA; EDA; traffic lights control; Quartus II
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Forecasting of alumina powder flow based on PLS with mixed kernel
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Abstract: In order to solve the problem of the demand of alumina powder flow needing real-
time prediction, soft sensor modeling method based on mixed kernel partial least squares
(MKPLS) was proposed. PLS models with mixed kernel function were created and used to
forecast alumina powder flow. The simulation results of industrial field data, showed that
this method features algorithm is simple, high prediction accuracy and more excellent prop-
erties because of its both local and global characteristics ,so the proposed method can satisfy
the requirements of on-line measurement of alumina powder flow.

Key words: kernel function; soft sensing; mixed kernel PLS; alumina powder flow

LR o X B R SR Y AE DR A9 A P ROk B
=2,
SRR R TR B v i A ™ v SR B ik 2 T S8 s 2o P v T A e e R A

i

B EE R — AR, EHGE WA B R IE R AR B BB S RO R ORI i T
7oA RGO SO R B AR A R TR R AR TR e M AR T 2 B0 R

%

s B H.2013-10-17
HEEMB BHEARB#IEETH(60964003)
EEB A P1980—), B WRCH MR PRI, B 5T 7 1« 00 = 0y vk 5 Ry



.« 148 - ReHAALESB

%31 &

W B 5L TG 1k 35 N % 45 1 B 3 B0 05 4 TR 3R A o
2y AR e AL B R I R TR YLt T
2 RS BT  EAR AR R T i S KU XU XU A
TR PR 2R R TR R P Rk T Y B
A 6 22 45 B AE A B0 10 AH O M R R 2tk
w5 SRR AR R BT A 6 T A XU KU R S L
B v] DUGE A e dF i S AL P R G AT A Y
R 33 Ay 3 3k i B A o XoF AR A A A O e AR R
PEALT A T 45 o R o B R N T AR AR
B3 R I TE LR TN A 5 oy A

I 4 AR 2 A B AR A BB R R
AL FIAL 3 | I A T RO e A R A R
TE T A5 e AR A A% 0 S I AR L R R
BT A — R LR 2E 2] T ik, TERER
)L N A R AR A AT AR A Ty

P e /N — 3 (PLS) MRl — b Z 50 G 11 4 i 7
PR Tl g B A AL T AT B T N
FH. PLS J& —Fl [m] 0o 2% 58 1 % A s £l O 0 i
i 1 B AT OE 38 43 il Y [ U9 5 ik {H2 PLS
e — 2 A kL 7 A T A LR e AR B
I R4 2% . Rosipal™ ¥ PLS 5 % bR 8 B0 16 A1 45
& BT B /N 3R (KPLS) ;. KPLS Ay 8 AH
S 4 i N\ BB T 5 A R BB S 3] v R AE 4 [ L AE
FRAEZS (0] P42 F PLS 53k, X BEARAE 25 0] 14 26 1
PLS 3 I J5 4h 4 18] 9 JF 26 1 O R V01l 2t A%
BREOT MBI AR T PLS 5 ¥k 10 3 2R 1 1) 131 4k
P

AR SCER X U0 AR R I T T AR SRS I D R AR 2
A3 AT AR B A R 5 S A )R, £ T ST
WA bR BOIR B A% R PLS 48 Ak 5508 U & T80 A
R, Tk B0 3 K00 56 0F L 3 T MKPLS AR 0]
DI PLS 4R 464 n) AL BEBE 07, 3KA5 T R 47
SRV

1 ETRAKEE PLS BT &

1.1 KPLS &%

A e /N e A Sy — Bl AR Gt g Ay 1 L 8
1 PR 5 i Fe /N AR S G G R T A e /D
e 1k A 3 A 2 PE ) A BE ). A O e /) e ik i R
REUJR B Jir 4y 25 [ i A 38 0 A% o 0B 5 381 55 4 R AT
25 () 7 e 4 R AIE 25 1) 745 FH 2 Pk 1) i o /> — 3
PR XA N I s TR B Al e M IR RS A6 v
A FEAE 23 8] 1) 2 e /s —3fe.

WHEAREN X ={x 2., 2. HP .2, €

RN UNREAR BB 5 — AR L M 5 @, %R
ZEER F o RG2S B A MR o, € RY.i =
Lyeee ol WS Ry im 4EAFAE S BB @ () € RT,@(x))
K F i kREA, 5l AR S K=20" , KPLS
kRN R

(ORI w

(D t=00"Y.t<1t/|¢];

(3) c=Y"z;

W u=Ycu<—u/llul;

GO W BT T — 20 B L IR (2)

G K=U—uDHDKUI—u"),Y=Y—u"Y;

EVEES @R E 37y ()
B=o'U(T'KU) 'T"Y (D
RFMARAEAS (s v, h i ABNAE RN -
Y, =®B =KU(T'KU)'T"Y (2
R R — AR 1 L U
d=U(T'KU) 'T"Y (3

KPLS fi i 23k 2] DR R A
[
f(2) =D dK(z.x) 4
i=1

1.2 &

1% PRVBICT ¥ 2 o A 2t B4l Ak B 7 i X 4
It Ak $ ) 5 v v N T A IR SR AR £ M i S 1Y
J7 ¥ D B W B 3 SRR AE 25 [, A R AIE 25 () o ik
TTE Iz B, 76 SE iz FH G o 1 JF 26 R s ik 28
AE 7. B eRBONAS Bt b 5 52 B0 T 08 25 6] 5 RRAE
2% (] 2Z 8] B A Se PR AR 46, S T ) i Y Y R AR 4

(zisx;) > K(x;sa;,) =P(x;) « D(x;) (5)

AE HE 47 ] £ P RS 46 ), A% pRBS0 A 28085 2
Mercer 4% /' B AT 22 X Pk R ZK.

B H B 7 B R ECA

(1) fe U A% o] BE A% PRI %K

K(zis2;) =eXp[* LE St L H ] (6)

20°
(2) Z 5 X R

K(I,‘,.Tj):((\T,'T.T1>+C)d (7)
()R BRI PR 2L
|z — ;|
K(z;,x;) :exp[* %} ®
(4) B A5 A% PR B

K(x;ya;) =tanh[v(x; « ;) + ] 9

TR 5 1% eR BT ¥ 2 4 P A B AN DL 1 1 B

RS Gk, 15 TR & 5 1R ek BB AT BE 4
M FREME A R BUKIH W £ Mercer 551

TEH PR TR) B A pR K o BT A [ A o U



% 6 39

B OPAF R TIR G A% R PLS B A AL 4708 il 1 50 + 149 -

Jri A% PRER L 2% 2T R DD ok Lz A PR RR 55 2 I bR
Bt 4 R R B 2 AL PERE SR L 7 2T BE ) 5. B IR R
X A bR R O A5 AN T 2 AL B3 T e A R
FHSS G F4 BUIR G 2% pR AL

K(x;ya;) =B(x;"x;) + )+

(1—5)exp[*%} (10)

B € L0.1],8 Jyml J6 24, ¥4 45 P 7ol A% R B %)
SRS R RO, 2 f=0 I, R R R
O A TR ST A 1 R A PR B =1 I YR A5 % PR R I
h 22 T A% R R

2 RE®EE PLS £ S5 # R E TN a9 Rz A

2.1 TEHH

7 VA R B 26 B R AR S S B R 45 K
FRER Tz R AT AR S A AR XU RE AE
FH 72 RS A v, LA XU i 38 SRR (4R AR AR
A RULINES TN S NN U= FA 2R S SR ST BN
A MR RHME K — R B R0 S M B
JE 8 ST ) TR 25 77 A KO 0 s T A AR B R )
U B0 - 58 U 3% A 55, LA 2 W 7 R 3l R R
R A m AT E 3 AR A2 B B AR RS
RN R A TN R WS (AN = A NN = K £
PRt

SRR 50 % o R L R N AR R A R AR
B3 U i R AT A SRS B L R AR BT AR
WA BT, e LA &, O DR A KA I i e s
T AL A5 8 o T R

A X AR Ak AR R T2 DR R AN R AR AR R IR
IS R IRA T 456 S bR AR e i AR R
BIL W45 28 e A TN ) 390 3 504l 98 BB T (R 200 XUBIL
AT AR B O UL R A Ay 0 i A5 1% i B
g AR BB T B T (5 el B R T A OC R AT

v =f(Q),P()) an

2.2 AR PLS # AL s b A s F A
Ay E 5

X LR HT Tl 2R 397 R 4R AR G K Bl A2 i i 2R
AR X T AR T AT B L 20t iR 22 A B AL RIS A
BB 257 41, NPT A 207 AR AR S 2 )
BEA T 455, ) 4% 50 214 A D3 R AR ] 1 A5
P BE I L.

W B — % bR B RNIR G A eR R ) N I A
R, 3 A 5 T KPLS, MKPLS 76 fh & 35 i
BRI IEHEAT 7 2, PR I B s BOE X0 F

. 2
KPLS K (z.2,) :exp[_ %]

MKPLS
K(x;yax;) =p((x;"x; + ) +
x;—x; | °

(l—ﬁ)exp[zdz"} )
B € L0.1](B gl I8 2%, I LL A fi P i A ] 8 fiE
R BAE RS P i ED.

oY B IR T AL AL A 9 PR RE L X B X
KPLS.MKPLS # 8 9t 17 1 {5 K, 5 525 5 n 1&
1.8 2 s,

29

KPLSH #4414 70 b 25

—
—— L

285

5 10 15 20 25 30 35 40 45 50
W N FEAR R
A1 KPLS B A fn i £k

MKPLSHE T i 11} 700 1 25

29

FALBIR =

26.5

6l
5 10 15 20 25 30 35 40 45 50
R AR A g

A 2 MKPLS # & Fa & &,

2.3 TR 4R 5
SR FH I 3 A A X T #5455 R £ 72 Ak BE HE A7 T

TR 56, Ay Xt 45 780 P B8 AR HE PR, P REHE ARk« 4%
R IE A7 45 S Y o K 4 W iR 25 MAE 307 iR 2%
RMSE MWIIFE 5, BT .

MAE =max{| 9 — y: | }'2, (12)

, 1
RMSE = {%2[&- fyijz} BEGE))
i=1

e v PO p, SO0 (R 2 O I CRE A



+ 150 -

ReHAALESB

%31 &

SR FH I XA AR of A A 1 i R A7 05X, O 31 53 iy
RPEREHE b . AR B RURS X IR SR 1 B, A
[Fi) 45 5 00 15 22 T 2 P 3.4 BT

®1 TREHHBE

T g T8 b
70 2 7
s MAE RMSE
KPLS 0.460 6 0.169 2
MKPLS 0.323 4 0.141 3
. KPLSH AL 7 7= i 2
0.8
0.6
el
~
Py
K
-1 L L L L L L L L L
5 10 15 20 25 30 35 40 45 50
RPN DN
A 3 KPLS A& Fm i £ i &
L MKPLSH B 22 M £k
0.8
0.6 [
3%
S~
Hd
=
=
045
-0'6.
0.8

5 10 15 20 25 30 35 40 45 50
W AR A A

A 4 MKPLS £ A fin % £ ¥ &

MFE 1B 3 4 AT LA Y AR T, MK -
PLS iz btk fig . BTk H MKPLS J7 % % %k
PEHEAT T AR, $2 78 T PLS Jr ik 09 IR 46 b 1) 5 4b
FERE 7. Dol a7 L 45 5R 3R WL TR A A% R 8O X
T — % PR RO, MKPLS % Ak 87 8 T 5 7 ) A5
T K4 XF iR 250 0. 323 4, 7 ARIR 2% K 0. 141
3, OIS TR LA A v 1) YOS BE DL % R 8 AT Y
R A A8 Ak, 0 AR SC I O TR B % pR AR
PLS 9 5040 45 B3 T it R0 o B 7R 2 A 3K

3 HRIB

Bt X A A B i 226 G R P R T e A R A

BRI B R AT IR SORE BRI , AS SCER M T s A
/N R ML R B T7 i A A T T R
PRRCRIR & % PR S A0 60 8 R B PLS B A5
B IR A Tl UG B A7 S0, 45 R R W 5
— % PR SR TN R L R R eR B SR AL B A
iR PLS PO R HL AT 5 ey 9 TR 3 A R 4 )
Z AR RE AR AL

2% Uk

L1 2R . SEUPR R A 7 7 L 8 900 5 8 0 245 A5 780 ) 7 2%
BIEFEFELD]. Kb R K2, 2005.

(2] fir . B0 & B AR B e L], A g i A3, 2008, 29
(1):1-7.

[3] Gonzalez G D. Soft sensors for processing plants[J]. Pro-
ceeding of the Second International Conference on Intelli-
gent Processing and Manufacturing of Materials. 1999, 1;
59-69.

C4] o Al S0Ak B0 ik b 400k 60 8 TR e 1 00 i 7 3 F 5
[D]. 22 2= N B T K 2%, 2009.

(5] Ard 7. Tl A2 e 4 il HOR[CMO. 10 . AR 2R 2 TR 2
A, 200883,

[6] Miiller K R, Mika S, Ritsch G,et al. An introduction to
kernel-based learning algorithms[ J]. IEEE Transactions
on Neural Networks,2001,12(2):181-202.

L7] W/, WA ) SR Y, 4 1 % oA B R 2 1 43 2R A
KT B H AR Al 2 8P B R 0 AT LT L o M e 2
2005,33(1):50-53.

[8] Word S, Sjéstrom M, Eriksson L. PLS-regression:a basic
tool of chemometrics [ J]. Chemometrics and Intelligent
Laboratory Systems,2001,58(2):109-130.

[9] Rosipal R, Trejo L. J. Kernel partial least squares regres-
sion in reproducing kernel hilbert space[ ]J]. Journal of Ma-
chine Learning Research,2001,2(6):97-123.

[10] Kim K.Lee ] M, Lee I B. A novel multivariate regres-
sion approach based on kernel partial least squares with
or- thogonal signal correction[J]. Chemometrics and In-
telligent Laboratory Systems,2005,79(1-2) :22-30.

[11] Jia R D,Mao Z Z,Chang Y Q,et al. Kernel partial robust
mregression as a flexible robust nonlinear modeling tech-
nique[ J]. Chemometrics and Intelligent Laboratory Sys-
tems,2010,100(2) :91-98.

[12] EAe b A 4. B T 1 R B 3 70 407 i 0 &t el 18 07 7%
Bt L] A BT R 2% 2741, 2004, 30(5) : 56 7-570.

(137 RMEIE L TAE, BHARAE 55 JE TR de /D ek gh
T ASE Y AR A A kB LT ] R 6 SR A
#2,2007,17(7) .1 201-1 206.

[14] BT, 3R, FUARER ) S0 Ak 50 oo a8 B AR o7 T 92
ST ], 548 . 2004(8) : 28-30.

(157 MRA:= L 131, AL S vk Al ik R B LT ], sl IR
JBE R 224, 2008, 14(2) 1 13-14.

L1671 ARHRE 94 T8, 0 A o AR i i R po i T LD .t R
HERAHE . 2009,6(1) :48-50.



¥31% 56
2013 4F 12 A

RHHBEALEER

Journal of Shaanxi University of Science & Technology

XEHS:1000-5811(2013)06-0151-04

KT AWEMERS S EHIR A

4= SCHE, Ak
PIE Tl K2 fidE2zBe . BeVE Pi%E 710072)

W E KT AUT B AR TR A 69 TR A8 6 S, 38 B R a9 AR ATk AR TR P e B
y A B i AR B A R XS T AR B ) R # A ARAE K TARATR W B R T A A
EFFTEZNEL ALIRELE TR LGFR, AL LT AESH, EL TR ERY
PEAER Gt I kAT bR A b A RAR R BEAT T PR, S SRR KB RAT T AL, B
T AT AL A 6 T SE .

ERFEEF o, SRR BB, RPN

REZESES  TMI11. 3 X ERARINAD : A

Modeling and parameter identification of power
battery used in underwater vehicle

LI Wen-ji, HU Yu-li
(School of Marine, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: If the underwater vehicle can successfully complete the assigned task to reach the
designed voyage and speed is rely on its high-efficiency power battery. So establish a reasona-
ble battery model means a lot to the study of performance of the power battery and the oper-
ation of underwater vehicle. According to the character of lithium ion battery, a equivalent
circuit model which is analysis from the electrochemistry of the battery has been established.

Identify each parameter of the model and compare with the experimental data to verify the
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reliability of the model.

Key words:lithium ion battery; equivalent circuit model; parameter identification
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The implementation method of structured light projection
and phase shift based on self-imaging

LV Cen, JI Ming-ming, HE Jing
(College of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an

710021, China)

Abstract:In order to solve the existing technical problems such as the complex structured
light projection system equipment with large volume, the high cost and high accuracy re-
quirements of the phase shift device and the complex drive control circuit etc. » a method to
realize the phase shift is proposed. In addition, this method is introduced in two aspects of
principle and experiment. In this method, phase shifting is achieved through designing the
width of the slit and moving the slit. The result of experiments show that phase shifting is a-
chieved when the slit width and the slit distance moved reach a certain requirement. If multi-
ple same slits are set up, the phase shifting happens when the brightness increases at the
same time,.

Key words: grating phase-shifting algorithm; slit; projection grating
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Application research of comprehensive evaluation
of grey relation grade analysis to stocks

LIN Xiao-lin', CHEN Zhuang-min®
(1. College of Science, Shaanxi University of Science & Technology, Xi'an 710021, China; 2. College of Elec-

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

Abstract: In view of the main financial data of stock, this paper adopt a gray relation grade
method calculation weighs in multi-objective decision making. Study on the comprehensive e-
valuation of the selecting stocks. Through computation and analysis of the selected stocks by

multi-criteria decision grey relation grade, verifying the availability and suitability of grey

correlation analysis method, and giving some decision-making reference to investors.
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MOL numerical method for solving the vibration problems of beam

LI Mai-xia, QU Xiao-gang”
(College of Science, Xi'an University of Architecture & Technology. Xi'an 710055, China)

Abstract: In this paper, method of lines is used to solve the vibration problems of beam. The
spatial domain is discreted by method of lines, the problem is transformed into ordinary dif-
ferential equations, and then the fourth-order Runge-kutta method is used to solve the equa-

tions, an efficient numerical method is obtained to deal with the vibration problems of beam.
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The numerical examples show that the method is better.

Key words: vibration problems of beam; method of lines; Runge-kutta method
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