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Modification of aramid fiber and its effect on
the mechanical properties of aramid paper

ZHANG Su-feng', DOU Wan-wan', JIANG Ying-ying', WAN Jing', HUI Lan-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. Tianjin Key Laborato-
ry of Pulp and Paper, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract; The aramid short fiber was firstly modified with chlorine acid or acetic anhydride
under different conditions respectively,then mixed with fibrids to manufacture aramid paper
and finally effect of different treatment process on the mechanical properties of aramid paper
was discussed. Results show that aramid paper have better mechanical properties at the chlo-
rine acid concentration of 2% , processing time of 10min and processing temperature of 50 °C.
The tensile index and tear index aramid paper had increased 63. 8% and 21. 4% respectively
when the fiber was modified by acetic anhydride at the concentration of 100%. In addition,
tensile index and tear index of aramid paper had increased by 84. 7% and 38. 4% when the ar-
amid fiber was soaked 1 min in acetic anhydride and treated 3 min in methanol.
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Methods for the evaluation of paper-process
reconstituted tobacco fracturability

WANG Zhi-jie' , CHEN Xing-bo', YAN Xin-long®?, WU Li-qun®, LIU Pan’®

(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. Taicang Haiyan Re-
constituted Tobacco Co. , Ltd. of Shanghai Tobacco Group, Taicang 215433, China; 3. Research and Develop-
ment Center of China Haisum Engineering Co. » Ltd. . Shanghai 201702, China)

Abstract: The aim of this work was to establish a method for the evaluation of paper-process
reconstituted tobacco(RT) fracturability, Texture Analyzer (TA. XT plus, SMS, UK) was
used to carry out tearing and tensile tests of RT,the relationship between the peak number,
average tearing force, the first peak of the slope,B value and water ratio were analyzed; Va-
ries of samples from domestic was analyzed to assess the accuracy and applicability of the
tearing test method. It shows that the change of peak number matches well with water ratio,
either transverse or longitudinal, R* reaches 0. 938 0 and 0. 954 8 respectively. Tearing test
corresponding to the fracturability of RT evaluated by feelings could accurately and distin-
guish evaluate many kinds of domestic RT with their fracturability.

Key words: paper-process reconstituted tobacco; texture analyzer; fracturability; tearing
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Optimization of Neosinocalamus digester diagnosis system cooking

LI Pei-yi', ZHANG Mei-yun', TANG Zhong-you®

(1. College of Light Industry and Energy, Shaanxi Province Key Laboratory f 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. Sichuan Yongfeng Paper In-
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Abstract: Design-Expert software was employed to design and optimize the experiment of
DDS displacement cooking. It was found that alkali charge, sulfidity, max temperature and
heat preservation time could affect the Kappa number, yield of screened pulp and brightness
significantly in the stage of hot filling. Additionally,a remarkable impact of alkali charge on
viscosity was also observed. Compared to traditional kraft cooking, DDS displacement cook-
ing of Neosinocalamus had advantages of low Kappa number, high yield and low alkali
charge. SEM-EDS results showed that the ratio of O/C on the surface of fiber from DDS
cooking was higher than KP cooking.

Key words: Neosinocalamus; DDS displacement cooking; fiber properties; Eesign-Expert
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T B B X DDS B 25 & 41K A R 1
i) e 5 7 AR . 24 44 5 B B AR ), T A5 )
MRS RAE A (B R A 4R R AR &
BF R ) O 222 . Rk e T 20mt . 5 2 A
I SHE JB51 41 3 A5 R AR AP .
2.4 #&A DDS B AL TR R LT A

T B B L B AR R | 2% A A e IR R R TR
A1) 45 X6 DDS B 75 25 il 3K 26 B 10 5% i %5 o 22
VR . Ak 2 B ek 2 A0 38, 7 B el i B A AR
B 52 MR 58 /0N s B 7T B P i e R A Ak B G ()
T B FH B e B B S ) A A s AL PR TR
I 60 e [7] A FH R 3 85k HsF [0 6T o5 2 28 B 5% i 45K

I ] Design-Expert 244387 . Z 7T DDS ' #t

i =1 060.50 —5.75 X A — 9.83 X B —
39.25 X C—8.33XD—4.58 X E—10.67 X F —
12.00 X AXB—8.50 X AXC—6.62XAXD-+
7.00X AXE—13.25 X AXF—9.75 X BX C+
7.25X BXD+10.13 X BXE+8.00 X BX F—
30.50 XCX D+26.50 X CXE—4.87XCXF—
25.25 X DX E—35.25 X DX F—72.75 X EXF
+45.39 X A +25. 47 X B* +42.31 X C* +2. 64 X
D? +14.72 X E* — 9. 44 X F?

2.5 # A DDS BE#HAAMNKREEN TR

WAL 7 2 HT AT AL, — IR DDS # # 75 E
KK AER WS, C.D.EF IRM 43K
e £ FH b . B4 5 B FH e RN R AL B2 X DDS &
FE A AR B (1) 52 W A T A .

M H Design-Expert 4, 15 % DDS ‘& # 78 &
X AR BE 5 e () (el )= 7 R R

FIE =33.59+0.14 X A+0.25 X B+0.88 X
C+0.91XD+0.64 XE+0.83XF

i 34 Design-Expert A B AT

(1) Tt ot Be F B i 3 KA F T 28 B 25 Y 8
BTG ZR A — BRI E . AR S e 2R A
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14 T3 V5t I Bl BE 4 I 7E 80 CHY L iR 28 AR
JEE R R AR = B A AR AR R AR A i A AT A

M N BB Y 2 4 5% 5% 7E 25 25 W b BE A 25 28 Y
AT+ 78 28 W0 BE Ak B 2 ¥ b TF AT R B R gk
VR E L T 2T 4 2R 2 £F 2 2% 00 g A 5 AR Y
T;{é[ﬂ.

Bt F 1R 35t B ) 8, HOAR SE 56 DDS & 4
75 A WY TR T B Bl B R AE 80 °C L AR IA B KA
AR B 0 B R e L DL O B8 1509 5t B B
0T 78 S SRORE AR Y B AR B AR [R] B A
WA T R . 8Lk & 2% 08, WR 5t B F o i 5
i 7E0. 5 % kA B

(2) ¥ 78 B 3K 45 T 14 BB 19 52 ) 35 A 3
R B A 25 TR BRI R 2. I,
GaFE BB HMERERE AN ~6 R AE
i,

(3) fER B Wi 7 W TH & AR R
Yk SE AT, T B A R X AR KA L RS R
LR B AR YA I R e B A S B R B
B AR B RARE T B S 3 [ B A0 R AR RN
JE R ARG L 4R 1 T

o B R 2 B 7RI — B B s 2
PRFEA 30 R mdve B An L B FE B vk R 0 g, 23
RLELF R KRB, T ER R T A2 A
KL EREBRZN B T NaOH W JEA B &
SRR B E] HOR-R A =, 40K & B
FI T JE 2L I . 2 & % 8, T B B
8 Y0 E LA A B,

() BE A Ak B B 42 v, AR AS R R A Y
BT B LRI 1% R R 32 97 A8 /0N, 4 o Ak B T
REURRAE R AR A R T IR 225 H T I
FI T Bk 2 i 10 0 B8 IS 1 ¥ % 17 g R A5
B A R TR A P A, BET T 7ERR g 3k B AT
ERER T, MR EREREBELAALE
XA G EFE RACEERAE 15% ~20% t
AT

(5) Hc 1o 7% 85 U 5 0 R IR B ) X B R AR A
IR R K FE M A S A EE L. WA
% e 2 7 B ) B R B TR ) S G, B R AR
{H AH A 3 ARSI R B A5 2 W B AR R
W AT HG I AR SEBR A P v Oy T R A AR R BEAIR
REFE , N R o 70 AR 1Y 2% IR T A 2 (R .

2.6 A DDSEHRAALHRASRRE LA
# 0tk
DDS 5 e 25 7 5 1% 45 ik BR £k 15 28 280 21T 1k

%3245
WAERE M AN R 3 Fi7R.
K3 ARABEIZHEMIREZHEENZI
7 1 2 3 4
Bl BB ME /% 0.5 0.5 2.5 o
WABIME/ %G 4 8 Ff’ﬁf”;zﬁf
o B L/ %% 8 10 :
WAL/ % 20 15 16 23
I 2R AR/ °C 155 160 155 160
PRI [A] / min 100 90 90 90
AAE 17.2 8.3 22 21.7
MIAFH/ % 45.6 44. 2 50. 4 45.3
i /(mL/g) 1197 1231 1248 1282
F1EE/ (IS0 32.8 35.3 31.3 31.8
FRms/ (g/1) 11.3 12.8 9.2 12.1

M1 % 3 W LLE B 78 & T 2R, 40K 1%
AE2Z SARK. X H 18 1 22 T2, iU 4038 45 54T
2 1. 4%, T RAAEAH2E 8. 9. (B G MR h 25 A& 15 T
B 20% B E 23U M T A AU T.BERR
45.3% R AAfE 21. 7 B B 1 282 mL/g. A &
31. 8% 1SO: M A i 18 % JHiALE 23 % By T 25 4
PR ARN 450 3% RAAME 21, 7.8 1 282
mL/g. [ 31. 8 % 1SO.

AR EHIFEE T ERMT AR RS 58
(i) B 7% R 2 B R B A 28 A IR 4. 5,
FAB A 7. 5% 5 RAAME 5 % 38 8] 81 78 & AH
B, AR 5%, B E 7. 5%, NEZEE
TS ORI B 22 R KL 33K 8 T RIS
=T 1100 mL/g AYER.

O3 AT L Y, 24T DDS B ¥ 25 3 L g 2%
FEARKMHE B -RAEAR A5 55
REARG o AN E RS P BE A T EL 7 2942 2 i L U2 7%
TRIHFE L & — PR TS YL 37 BB 10 i 2K F AR
2.7 B EHEHH

X 6 AT 7 a0, DDS 78 E AT K A
4t SEM EI 7 48 28 3 H A4 KL 5] (47 4 5k
T A3 A% G0 B R k477 3 o £ 2 38 43 07 S A IR
LA RERTEZE A I B rh A g R 2 . £

WD HV  Det
1 mm|150 kY LFD

(a)SEM [l



%5 AR $k 25 2647 DDS B K& T A5

e 15 e

o

i |

0.0 -
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Energy/keV

(b) i
B 6 Ar%siii 2k A ad SEM B
B Ae AT (K18 1E 22)
£ TV N7 VT I ST R L P - R M A R ]
O/C Hh 0. 342, DDS F 4 78 2 28 AT 40K 2F 4 3=
i O/C el 0. 366, 9% DDS B e 7% & 28T 403
AR O/C =, XUl B AR 4 ki oK 2 & i
fik.DDS B8 B MAZ MR T 4. th TE 7 F
A A0 A R A I s 5 A SiuNa Mg S0 .

N

(a)SEM [
8.4
C
6.8
_E 51 f MgK- 00.42- | 00.23- |
) SiK: 00.79- | 00.37-
<
34
o
1.7 }
NaMg Si
0.0 L -
0.3 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.530 6.00 6.50
Energy/keV
(b) RETE &l

B 7 DDS E#AEAM4E SEM B
B Reig oM (FA84E 21.7)

NS 86 15 43 BT 8 Design-Expert 1%
VTR DDS 28 A SR IR 8 R AT T )
7 48 th 2R 0 T

(1)K DDS B 2% 2 if L 24 112 35t B Bl i
0.5%~2.5%, A B 450 ~8% , ¥ 7 B Hl
R 6% ~10%, AL 15% ~25% ., 28 B R E
155 °C ~165 °C A B [E] 60~120 min 250 , 5 iR
MK EMMEN 6. 9~22. 4, WWHER
40.1%~51.2%, HZE BB S) M 4F, iRK B R
923~1247 mL/g, 4 N 30. 3% ~35.8%
ISO, 5% N 8. 1~32.6 g/L.

(2) I FE B FH A i i Ak B | e g 75 28 1L B R
ek FSF ) 25 X5 5 AP L L A0 2 A5 S5 R 1A 45 1 5 i R
B3 IIE BT 0 G RS 1 B ) B JR AR
T A BE TS bR 1T R

()X DDS B & & SE RmmEhik 74,
ZEPT DDS B #25 2 B R AR A5 % & L H A B
AR, DDS B2 & B 4Ok 4 4 £ O/C H

AR AR I L U DDS B 2K A S 4 M R
ARREFHED.
&% ik

(17 235 V0P A, 2 HATH. DDS [8] 8k & e 28 Z a9 F [ 1],
4R 2011, 3009) : 44-49,

(2] M. % M PR S BHZEZR RS (DDS) AR
LB AL T A 3k K X3, 2010,37(8) : 1-6.

[3] T, sk, Tk, 5. DDSTM # #7834 R 4% RDH
Vi A 2% 3 B AR HE R )], b [ 15 4K, 2005, 24 (6) + 62-63.

(4] 0223, 522 DDS B ZZ B AR P EGR AL &
L4000k ,2010,31(4) :82-85.

[5] Craig A Bianchini. Batch displacement cooking & retrofit
solution for existing indian pulp mills[J]. IPPTA J. 2007,
19(1):1-5 .

[6] W%, 2. DDS B 8 8 HOoR 1 op B ay Rz LT . o
140, 2010,31(4) : 82-85.

[7] &5 B MIAT, B WS, Busperse 78 2 B 3% FH T B AR fb 2%
ity =[], 4RI 4, 2009,28(12) : 36-38.

(8] 247, Bhaw I AR AE L 25 78 2% Bl 30 78 Ak 2 1 3 9 1z
5 K ST, ORI 4R, 2005(6) : 25-28.

Lo Zmsk. k€. % Wy, 55 Mot Bf b 1 z& & 0],
UM 4R, 2012,31(6) : 1-4.

L10] A2 Aol 4 2. s 4R A i S M. db st h E 2

Tolk i hAL, 2007,

[11] Herbert Sixta, Gabriele Schild. A new generation kraft
process[ ] ]. Lenzinger Berichte,2009,87(1) :26-37.

[12] Zehua Liu, Yonghao Ni, Pedram Fatehi, et al. Isolation
and cationization of hemicelluloses from pre-hydrolysis
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O ERHEKEA CODZ.EESG. A G BOD/COD AR 4F &, B T % £ L%
BAALT LB, G A T AR 2 A AR F 8 BK A T 8 T AR R AR B S A
AYBERTHR—FHE ik RESAEOERRE AL, RS 2R FTE FHRAE LWL
EEES P LYV EIPNIES SES TR E S AL S VN
CEGHn EREAVN BN B AR ERBEKRSHNEELDREMEH 5.5 g/100 mL, %
FE KK B A 20 mg/L.pH # 3.4k % 120 r/min 4 T B A FAF 69 I & 5.

XER BE; OB AR E2HEK; BRER

FEZESES X794 X ERARIRAD : A

Study on the treatment of dye wastewater by
immobilized white-rot fungus

DING Shao-lan, CHEN Xu-ting, BAI Xiong-yan

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

Abstract: Dye wastewater is difficult to biodegrade which belongs to organic industrial
wastewater with high COD, high chromaticity, high salinity and low BOD/COD ratio etc.
The white-rot fungus has quite good degradation on poor biodegradability, toxic and hazard-
ous wastewater. Using the immobilized microorganism technology can constitute a highly ef-
ficient,rapid and continuous processing of wastewater treatment system and reduce the sec-
ondary pollution effectively. The dye wastewater was treated by immobilized white-rot fun-
gus; and the influence of the different mass of biological balls, concentration of dye
wastewater, the values of pH,rotational speed on the decolorization rates was examined. The
results show that: when the mass of biological balls is 5.5 g/100 mL, the concentration of
dye wastewater is 20 mg/L, pH is 3,the rotational speed is 120 r/min, the decolorization rate
of dye wastewater reach the best respectively.

Key words:immobilized; white-rot fungus; dye wastewater; decolorization rate
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55 W TER 22 A T A R A R R K T T « 17 -

0 3l

TEFTA B9 Tl 2K v, ok F G2kt Tl FEp Gty
M B Gk K 2 f ME AR R Tl R K 2 — i 2
NG RE MR A S R G E S A AN L
B S 2% 1 O A A A R AR B BR R AR
GErta MU B A 7 R AL B R P A 1206 LUER
AKIG X HE I PR K K TS 2% BRI A
WER A 1 220 A% 8 10 I K AL B0 5 VR R A i Ak
tZ 7/ BN i R NG R 7 NN A 37 SR (EP o = ]
Xof M e ik £ A BILIRE K A R BEME BE AR K, E &80 2 A
RO B R A PR ORM TR I 0 ) A Ak
P22 A A F IR KA & R0 R 1R .
Iei] 5 A A W AR B A 400 i 3 R oy B R R
Tt VE SR 0 2 3 BE 1 5R LBUE i R D P
25 5 FFR 405 Ve A5 A mi L T AR R 1Y
I K S92 S T AR A 7 AR 2 2E 1 T T
Tl % oK HR B .

RS R AE TR D T b A [ A
JoT Hh R B AL R T B 3 AR R UG R L R e
B R G YR e A B AR E KSR T,
2K O A5 ) AL A R A ) R g A B P AT
X-3B JeRHEK AR R AL B 1 d SR (50 mg/
DR Ak 6500 247, AR B 4 d B9 i (o R KT
8026 . HH R MEH 11 M BT A 4 i A A 1 T Ak
LA S G 0 P BB K-6G AL e Rk 1 K L i i kit
R R BRAIE 8204 R BAFT L R LA A 1 218
TR0 BT R LB S A i 25 45 U
ALY T e R T AR S 50 U/L) FIXS AR P K 45
(47 SR i (4020 ~80%0) , HRIY pH AR 6 /2
A I BN A8 AT RE G B AR A S Ak ) i O X R M R
45 A W e 0L K IR T kB A R MR A S
.24 h N, Pleurotus ostrearus W W} B 52 i i 22
2R T 906 L R AR UK FE A 4%
TFF S U L (SHU-13 Rl 20 % 52 B i ok okt
K B B 5 % ] 38 98 %1%, Nor Atikah Husna
Nasir 55 H] PV A 35 02§14 1R 125 [ € 18 &
B Phanerochaete chrysosporium , & 3 [ & 46 40 g
o] A2 A P P AR RE AR A B T 5 A B LT SR
KSR A b 40 A (R F COD 2 B &
SRR 10. 78 96 A 30 V0 T 1] SE 1 240 L 14 B € R 4
R 47,140, COD EBRARE L T 60,

ASLH SR E AR BN E L PVA B/ Y
BROW G K AT A BRI 5T 07 15 5 SR AR M Bk
BT RS RS 2~3 d JE A A G RHE

i

IKEYTTIEA L 2k T T 4R AR B L 7 07 1, B
FHBE IR A 5256 38 o [ 5 A 18 5 B Ak B R 45 e et
PRK BT 5 48 T A TR A Wy BRI  Gekb ok i
pH L 3 45 25 8 kR K B (0 R0CR B 2R L B A
9 LAJR BeRE I 7K A A ) Ak PR BEAR A

1 JFiE

L1 G AR EAH 0 % MR 2

P L TR 0T 95 G W 1) B il AL 3 AR A LB
F— e Ak 27 5 TR A AT LA 5, 43 Sk 240 M P9 0 40 i 4
P B, EEE AN A A Ak R S B
P AN R A C A4S R B R G AL g (LiPs) i
it E ALY (MnPs) #0\ Ry 2 B fif R ot 28 i e
BHARRIR RS R XL LA AR R T L BT R Y
WM R BE . XTF 2S5 TR R R E M
et ik 1 25 23 AT LA IO ELAT T 1) B A e

A EAFAE T Ho O, S0 15 B0 58 43 W6 1Y) il
Lip F1 Mnp. £ 5 fu i 04k . — R AR/ S (R
i C— C HEWr 2L JF 26 S il B 24 55 L A2 iU
RO R O] el IR NP B LEs Ry S e S I =
B A H 3 S IG YR  K R €6 B A 1 R
1.2 péex

TEAR M B2 s, Gk i v B2 5 o K iy
W B B R E B AT S 12 Ak A W O A Ak ok
J e Gl ek B 1 AR . YRk a3 (DD R
X
A, — A,

A,

KD Ay — WG B 20 G9RHE RRE % 4 4 7Y
W BEAH s A, —¢ B 200 JeOR AR AR I K Ak 19 1 O 2
1H.

2 REHE S

%) = X 100% (D

2.1 EZMAHLEMNE

PR« 1 LA, B BV R R K 2% 1 AR 2 B
K e R L A A A R L AR PR
K H PVA &4 G300k B H 8 5 45 4= W ek
RN A S R IR SANE Y & |4
Tz RN BR ST AR A 5 A Rt B ) B
ez ERHE A IR BT AT Al 5 I B .0 HL: TDL-
40B, KRS R %1 ; pH it PHS2F, | i H R} 2
1CE I A BR A s 28 AT I 43 O Ok BE T
UV759, LA % B2 A3 A RA 5 i R OF
BS224S, b5t T8 2 R AL 28 R G A R Al A ik
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%32 &

R4 LRH-70, 1ifg — B A AU A R A A
AN T 3R 7 78 R K T s - SYQ-DSX-280B,
i B B AR AR fE R R % A - THZ-82, F M
A H A A BR 2 w5 e fE TR R R A
HYG-TTa, bG8 A 21k 32 BRA .
2.2 B ZAE R AH T EA B KM E W ra X
2.2.1 AR ERE N i X YRk K B0 1 5

T 250 mL #EJE I Hh 3 2V FE YO 20 mg/L
R IECY AN I ECY, & B DAY & b 2850
TR A A% 7K 100 mL, 205 IA 1.5 g.2. 0 g,
2.5g.3.0g.3.5g.4.0g.4.5g.5.0 g.5.5 g.6.0
g.6.5 g AWK, E i, pH N 3,150 r/min k%
it €5,
2.2.2  Yeebuk B Gl oRh I 2K 2 1 5

T 250 mL IR 3% 5.5 g BBk, 43
FmA 10 mg/L.20 mg/L.50 mg/L.100 mg/L.
150 mg/L 4 J1 8 K W 5 7 6 R i e R 4L R
RABLIE K 100 mL, Z & .pH & 3,150 r/min
I35 It €4,
2.2.3  pH XFYLRbE AK€ 1 52 el

T 250 mL IR 3% 5.5 g BBk,
A 20 mg/L WAy 1 B KW HE ) B R YR 4
TR A RAUE K 100 mL, W35 pH N 2.3,
4.5.6, % 150 r/min $& 3% Wi 7.
2.2.4 BN GURL IR K I 6 1Y 5

T 250 mL #EJE M H 43 %¢ 5.5 g MA P ER,
A 20 mg/L WA 1B W HE ) B R K Y Rk 4 AR
AR ALK 7K 100 mL. 2. pH g 3, 987 #5
AR 100 r/min, 120 r/min, 150 r/min. 180 r/
min 4§ 37 B0 5. B — 2 B IR 5, B v R0 S U
E A YRHREAE 1 Ah 1 WO B L AR (R

3 #R5iTiE

3.1 AW B A F xR EAKME G R

H & 1 AE S BNEE L PVA & A 4Pk
H 1.5 g WA B AN B FEN B
4 58 €5, 558 87 L AT, B €5 2% 43 39l o 54, 7694 L 43.
79% .43.38% , AT BE A& K Ry A= Wy BR AR im0,
LA A AR Yok K BT IS R] PN B 1 A
LY b D R g 250 2 A ) kA n it ik
F) 3.5 g B A& J1 B4 A 1B i ) B
WA B o 88 K B L T, 4 B A 82, 56% .
81. 46 %6 .81. 28 %% , b # £E Wy BRAS in ek ik ofe ik A, Y
FZ 7K r B I () B R A 1 A DL o Bk i 2

100

90

80

70 +

60

—=— Xili Fur Red

50 1 —%— Xili Fur Blue

—a— Jjeli Fur Blue

Decolorization Rate /%

10

1 2 3 4 5 8 7
Mass of Balls/ (g/100mL)
Bl FAEAYKRZEMmESEHBE RS Y A
e H AR B 22 TE L 2 AR R AR = k]
5.5 g B, = A YLk i I e R B3k B T ek, 43
h 94,87 % .92, 46 % .92, 45 %% 5 T 4k S 48 i A= Py Bk
B i, B R AR bk O 22, i T YRR K
A L oA o — R B L AR B LA S
M AEH N EFRY TR R AR R
SEM AT BT A B — o g R B R
AL 2% R FET

30

100
—X— Xili Fur Blue
—&— TJieli Fur Blue
= 95
~
&
<
~
Eor
=
N
bl
2
)
5 85
()
80 1 1 1 1 1
0 30 60 90 120 150 180

Concentration/ (mg/L)
B2 REFEAREAT AR AKBLE F 0GR
3.2 FATIRE AT F M EADE 8RR

M 2 AT F 1 YL E K W B A 10 mg/L
120 mg/L W, i 65 A8 A B e, ) HL €8 F8 58
R Ot € 250 SR 5 . > e R S i A K B R A
AN AR AR R BE LR I L 3 Y Y GOk vk BE A R T AR
Wy ER T GLRE I A HEAT B €5, A R TR 1 B A
A L 471 Tl 25 VR ik A ATL ) S5 5 44 G ) v B2 ok v 1) I
SR W R A J5E PRI E T R v B Y 1 n X)
B LB A SRR B s S B R R A R YT
PEREARE .

3.3 pH bk KB & 85 ok

HEL 3 Al LLFR ., pH O fEAR KR 52 i g
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e 19

100

=3 -

® 95

&

5]

[~

g

o)

E 90

3]

N

=

2

c

3

~ 8

—— Xili Fur Blue
—&— Jieli Fur Blue
80 1 1 1 1 1
1 2 3 4 5 6 7

pH

A3 ARF pH A4t EARBE G
T, T 52 1) 6 X 3 A SR R R 0 A VE . pH
18 75 Ak XoF i 5 A AR 2 ki B G B R AE A — 2 1Y
B, 2 pH=3 i, tE A A9 B R e . A B
WA S B R E Y R 92, 32%6.92. 34 %. pH
SN R (i (E W NN A R A R R LB /S
e pH (EA 5 16 B 7 R YR €8 5% 43 51 1T LA
T4 7E 90 % LA .

i PE PR A R T 8 B A A oo i s IR Y
pH AT REHS 22 X 1 BB Y A KA — R A
S50 8 BB 5l pH A 3. 0~3.5 M
bl o [ A sk i it 22 B A P et i
VF 22 12 7K v i S 8 fige 2y Joi 440 2 55 R vk BT D Tt 32 1
14 5 15 A6 ) T 1 A S TR AE SE R g g

95
—X— Xili Fur Blue

. 9| —&A— Jieli Fur Blue
~
b
&
o 93
g
B
<
N
E oot m
°
o
@
[m)

91 |

90 1 1 1 1 1

80 100 120 140 160 180 200
Rotationl Speed/ (r/min)

B4 RF) Ak AR R 03 v
3.4 AR T M ERBLE N T

4 v LA 12455808 100 r/min B, fid €8
IR, AT SR A S FER BT L E AR
B 8 . PVA B 54 YERe A K28, A
T A R X Y kL B A T B L B A A R
T VTR T 2 T RN S R R A W) TR A e, AR
AW ER Y B B BB RE S TR 4 R KL B A sCR
ARt MK 120 r/min I 5 AR BN S %

J

e i R B B U] 3%k A BRI 3k B A L I A
RS FRLF 0 Gt B (0 ROR B o, 24 B ol 4k 22 4
R BT x5 A Wy BR B8 IR A O 5 L B2k T
TR, RS Rt 2P, BT 120 r/min 2 &1
LBt

4 Hie

A 52 6 %o i b T A B R IR K Y B
FELFRET TR R AR LW BE b g K
AL FRYRL R K B PVA B4 E sk £n & &
5.5 /100 mL B}, & 1 B A& B HES
BB AR 5 D 94, 8%, 92. 460
92. 45 Y4 5 dc il Yo Bk K YR B 20 mg/L B, A )
B BE T B KW A 8 R 4 5 91, 93 %,
92.01% ;i pH fH R 3 BF, A /) B R ¥ HE ) &
B W B A5 2R3 51 92. 329,92, 34 % 5 e Ad I
120 v/min B, A5 05 B R W BE D) B R W R
FAHK 92.50% ,92. 62 %.

S % Uk

(1] R4 AR 52 BRAR 2. 11 0 T Yok e 7K G € B I fi
RWFFE[ )], AR #2447 ,2003,20(3) :5-8.

(2] WRlsade. et g K ab B AR R[], B 5 1R &
¥ ,2010,30(4) :37-40.

(37 2R, whE R, 2 g op L 5. 28 W) 0 R 78 ED G R Yok 5 7K
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Activated sudge floc properties under different aeration modes

GUO Chang-zi', WANG Kai', SU Peng-juan®, LIU Fu-yu', WANG Xu',
PENG Dang-cong®, JIN Peng-kang’

(1. College of Resources and Environment, Shaanxi University of Science & Technology. Xi'an 710021, Chi-
na; 2. Xi'an System Sensor Electronics Co. » Ltd. » Xi'an 710075, China; 3. School of Environmental and Mu-

nicipal Engineering, Xi'an University of Architecture & Technology. Xi'an 710055, China)

Abstract: The sequencing batch reactors (SBRs) with alternate aerating and stirring were
used to investigate the sludge properties under the two different aeration modes. Experimen-
tal results indicated that the floc size for point aeration was bigger than step aeration under
the same anoxic and oxic zones proportion, where the average floc diameter was 74. 26 pum
and 53. 46 pum. The sludge settleability in point aeration was better than step aeration. The
average SVI of the two operating condition was 133 mL/g and 202 ml./g, respectively. The

sludge floc has better strength and stability for point aeration than step aeration. After con-
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tinuous aeration, both erosion of primary particles and splitting of floc into smaller ones oc-

curred for the two kinds of sludge. The sludge floc from step aeration was broken to a greater

extent, EPS of sludge in point aeration and step aeration was 31. 21 mg/gVSS and 21. 6 mg/

gV SS,respectively, Polysaccharide, protein and DNA of the former were bigger than the lat-

ter. After 3 h of continuous aeration, EPS in the two kinds of sludge increased,especially pol-

ysaccharide. The SRF of sludge from point aeration and step aeration was 5. 21 X 10" m/kg

and 7. 94X10"%m/kg. The former has better dewatering ability. After 3 h of continuous aera-

tion, SRF in the two kinds of sludge increased remarkably,and the dewater performance went

down.

Key words: point aeration; step aeration; activated sludge; floc
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(BRPERE K BRI SRR 0e, BRPY P4 710021)

H EANFPEEHKRREAANGWEG R T>B R ik o GEBE. A THEERR
A RSARAR EFENERIRFENT LA b 20 MR 2] 41,8306 ~54.87%,

Mt RS TR AR, K] 64.27%. Z‘ﬂfiﬁi%ﬁf‘kfﬁ?kﬁiq’iﬁﬁﬂéﬁﬁ)ﬂ &
M F K EE (Raoultella planticola) A BT hfb, 35— 2 ¥ 42 2 A B M2 R 8K F 56
# 8 (Bacillus cereus) B = vA ﬂﬂh*%}%fé,l'ﬂ‘u M & 548 K8 (Klebsiella vari-
icola) TR BBAF, RAXLE AL L 3 A b, & T BMERE; &RV T KB (Serratia
marcescens) Fa K 3 F0AF B (Bacillus cereus ) ¥ e BAL R oo B K 4 AL AR TR G AL
WRVER AR ERSEBEREHAIRR, KRR A B RGEBE A f L e AEmF 5 @mL

BT Rk
KER MAEMWERE;, GC-MS; WE; Hh)iz2; R
FEESES X172 MERFRIRAD . A

Analysis biodegradation products of oil compounds
by pure and mixed bacterial cultures

HUA Li, PENG Xiang-yu, FAN Yang, XIE Jing-kun

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

Abstract: Four oil-degrading bacteria strains, isolated from oil-contaminated soil of Chan-
gqing Oilfied Company,were mixed to construct bacterial consortiums for crude oil degrada-
tion. Isolated microorganisms,in the form of pure and mixed, were cultured for 5 days at
30 °C in a medium containing diesel. These pure bacteria degrade 41. 83 % ~54. 87 % of diesel
and among them Klebsiella variicola showed the greatest capability for degradation diesel.
Biodegradation of diesel by the mixed culture of four bacteria was 64. 27 %. The degradability
of bacterial mixed culture is higher than the four pure cultures. Raoultella planticola and
Klebsiella variicola can degrade branched-alkene, Serratia marcescens and Bacillus cereus
can oxidative unsaturated aldehyde to acid. Bacillus cereus and Klebsiella variicola trans-
formed cycloalkanes into linear ester via a primary alcohol. In addition Klebsiella variicola
degraded a triple bond between two carbon atoms (C=C) of 7-Pentadecyne. It was a promi-
nent strain in the oil degradation process. Microbial antagonism in four strains made them

not suitable for degrading cycloalkanes. The research provides theoretical foundation for the

x WS A #A:2014-05-23
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study on metabolism of hydrocarbons and screen for functional microorganism.

Key words: microbial degradation; GC-MS; alkenes; alkynes; cycloalkanes
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N R. planticola.

(DOK TR 8 KW (Serratia marcescens) s 1F
GenBank 1791 % 53¢ 524 KC753507, LLF ] #k A
S. marcescens.

(3) W5 MR ZE AT B (Bacillus cereus) s £ Gen-
Bank #1518 5% 5 8 KC753503, L F i FR A B.
cereus.

(4) 75 FH A K B (Klebsiella variicola ) s 1E
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K. variicola.
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1.2 344
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B T i, g.
1.4 & b4 5 GC-MS 57
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(D) o 3% Z
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A research of the quality of the dot copy in the CTP plate

LENG Cai-feng' . ZHAO Xiao*, WANG Xing'

(1. College of Light Industry and Energy, Shaanxi University of Science & Technology, Xi'an 710021, China;
2. School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract:In this article, we use precise parameters to make the CTP plate. Then print the
measure paper on 157 g/m” duplex coated paper and 300 g/m?® gray background white card-
board paer using exclusive imported offser printer R700. With the help of magnifier and in-
struments, we can observe and record the changes through the dot copy. From these chan-
ges,the conclusion is that the definition and sharpness of dot are not ideal when making the
CTP plate. But the dot can be exported linearly. And the spred of dot is greater,the curve
isn't smooth. Also,where the spread of dot is greatst has relationship to color. Showing the
quality of dot reproduce,this experiment is benificial to both tht development and application
of CTP engraving.

Key words: CTP; dot; tone; copy; charateristic curve
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BRI, A% £, R

(1. BEVERE R MR R 5 TS, BEVE P52 710021; 2. P5db Tk K2 SEEH AR E K &5 LW =,
Bevh PE4 710072)

W OE.RAMRE IR R R SIC-C/C A M & & 5 & o0 4L 5 Fo 540 48 49 548 (SiB,-
MoSi,) L B ALk E. 45 8) X S EATH 428 & T S MAE AT L% E e A a4 R . B B f i
BALE RS AT T RAEL MR, AR T R B &b A8 48 5% (m[ [ MoSi, ]/m[ SiBs ] = Cp) #F SiBs;-MoSi,
HER MM Ha, EREW S HAE R m[MoSi, |/m[SiBs J=1 = 4 B, # &89k &8 E
B E1TT3K B 156 h BRERHA 2.12%, A AR BERA KL G T Kot R &ALk &
BETE R A RS DA (CO Fo CO,) Bk 7 4 89 BACTUIR F 814 5 5049,
KPR C/C LomAt; b vk ik; R E; &kt

REESE S TB332 Sk FRIZED . A

Microstructure and oxidation resistance of
SiB;-MoSi, composite coating

HUANG Jian-feng'?, ZHANG Yong-liang', CAO Li-yun',
LI Cui-yan', OU YANG Hai-bo', HAO Wei', ZHANG Bo-ye'

(1. College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, Chi-

na)

Abstract: A SiB;-MoSi, anti-oxidation coating was prepared on SiC pre-coated C/C compos-
ites by pluse arc discharge deposition. The phase compositions, microstructures and anti-oxi-
dation properties of the as-prepared multi-coatings were characterized by XRD,SEM and iso-
thermal oxidation test. The influence of phase composition on the microstructure was investi-
gated. Results show that the dense and homogeneous of the SiB;-MoSi, coating was achieved
when the phase composition m[ MoSi, |/m[SiBs ]=1 : 4. The as-prepared coatings exhibit ex-
cellent anti-oxidation property, which could effectively protect C/C composites from oxida-
tion at 1 773 K in air for 166 h with a weight loss of 2. 12 %. The anti-oxidation capability

decrease of the coating is attributed to the generation of oxidation holes and microcracks

x W Fs B #:2014-06-29
HEEeWB : EEXARBFEEST A (51172134, 51272146) 5 Bk 794 RBHIFE1HT F B3 %) 5 H (2013KCT-06)
EEB N EEOIEA970—) B HRA BT W58 5 . C/C B A MR bR 2
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which due to the volatilization of borosilicate glass layer and the escape of the gas phase (CO

and CO,).

Key words: C/C composite; pluse arc discharge deposition; coating; oxidation
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i E:RM Hummers AR FH BHETAELEEHGOUKK EHyHR, BES R EZR
KAN(NS) £ 442 NS/GO A a##. AR T NS/GO A oMAtst KR ER AR RES
PR IR, R SR A, % NS/GO #3534 4.8 g/0. 06 g(F 100 g KiR) B, %
RS E T VAR 3] 204 mm, BT iF KR B R IER E 4 65,4 MPa, B & 47 3% & & 3] 10. 6
MPa, 5 R A BA RIS T 29.3% A 41.4%. SEM B4 % X%, GO 4 842 4F KR R AL
BB FHH BEREM IR LERNTRERE LR EFTIRE . ARFLEL M6 R

EAREEHE L.
K@ A RRAN; BB BN LAMHE; REKRILES
hEES RS TB322 X EkARIRAD: A

Effect of naphthalene superplasticizer/graphene oxide composite on
microstructure and mechanical properties of hardened cement paste

LV Sheng-hua, DING Huai-dong, SUN Ting, LIU Jing-jing

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

Abstract : Graphite oxide nanosheets dispersion liquid was prepared by Hummers method and
ultrasonic exfoliation. Then naphthalene superplasticizer (NS)/graphene oxide (GO) com-
posite was achieved by mixing of naphthalene superplasticizer and GO. The effects of NS/GO
composite on the fluidity of fresh cement paste and compressive and flexural strength of
hardened cement paste were investigated. The results indicated that the fluidity of cement
paste could reach 204 mm and compressive and flexural strength could reach 65. 4 MPa and
10. 6 MPa when dosage of 4.8 g/0. 06 g (100 g cement) in the composite, which increased
29.3% and 41.4% than control sample. SEM images showed that GO could promot the ce-
ment hydration reaction to produce a dense structure. The results are important for impro-
ving the strength and crack resistance and durability.

Key words: naphthalene superplasticizer; graphene oxide; composite; cement hydration prod-

ucts
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1.1 #MH#B5XA

A1 88 CRLJE <730 pem) VIR B ER (H, SO, .98 %) .
ol R A (KMnO,) | fil§ B2 84 (NaNO, ) . BUS K
(H, 0, ,30%) %4 40 B &, KA & 5K 44k T
AR F] AL UE R (0. 22 pem) o b T BT I AL
AT AR R ER K R WUE P. O, 42. 5RVZE R
WK FRS A (NS, & o 98 %) . Bk 76 K % 7 1 TR
EE AR F.

1.2 GO ¥4 %&

TE 1000 mL BRI EIN 1.5 ¢ A5 .2 g
NaNO; F1 70 mL #& H,SO, £+ EJE/NT 3 C,
T ZE A 12 ¢ KMnO, LR E R AE 4 °C
ZEAT RN 4 h A 35 CHF RN 12 by J2 W 4 B €6, 48
hpge gk a8 A 500 mL £ B FKLTE 95 C
I 30 min, FEZEE AN 30 mL 30 % XA K . R H)
B Ry 4 B (0. AR SE N 30 min S5 HhUE H B
FoRVEG, HE WA W L SO M pH &
7.0, 455 GO, F il & /3 8h 1. 45 %, ARG 1E
500 W R 75 P Ab B 30 min J5, BIAE 3] GO 45k
53 HUHRK.
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1.3 NS/GO # E £ &+ ey 4l &
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2.26.25 g.24. 87 g K ARG 15 1,37 g.2.
75 g.4.13 ¢ GO S EURIR & ¥ 2 AT 5 A0 3 10
min, 15 B A2 8 1Y FR 6 BOIR B IR U VR AR R T
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pH Xt CoWO, Zh K ¥ iY
il & K EL % B 14 8 i 52 i

S WE, FTE4R, Ha%, JLHR, ZEM

(BePU R 2 MR R 5 TR B, BRI 794 710021)

i E.2 Co(NO;), » 6H,O #= Na, WO, « 2H, O A £ Z R, B FRAEAN, LB H
NaOH #= HNO, %8 F B2 IK & 69 pH 18, A A Mok K #EH & 3 T CoWO, 4 KBk,
it X FEATH > ATAXRD) 423 & F 2445 (SEM) & UV-Vis 2600A & % 58T L4558 8
JEAE A M 0 A RO SRR R AR R AT T R AR GK. SR A L EWT IRk pH AL A 6 3] 8
BT MR T CoWO, 4Kk, BT 43 7 #6945 b b B3F L BOULTE $0.39 4 B AL 6 s R AT 3K
& pH AE A 6 B BT 4F 7= 4 xh 2 9 Ak 35 (MB) o8 R HL B T 4345 69 R B 45 1L
KRR Ok K K CoWO, g Rtk ; R4

FE xS ES : TB321 XEkARIEED: A

Influence of pH value of precursors on preparation of
CoWO, nano-powders and its adsorption performance

CAO Li-yun, HE Xiu-juan, HUANG Jian-feng, KONG Xin-gang, WU Jian-peng

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

Abstract: CoW(O, nano-powders were synthesized by micro hydrothermal method,in which
Co(NO;), *» 6H,O and Na, WO, *» 2H, O were used as raw materials. Besides, de-ionized wa-
ter was used as reaction solvent and NaOH and HNO, dilution solutions were added in to ad-
just the pH value of this system. Next, the phase composition of reaction product and its
morphology and adsorption performance were characterized by X-ray Diffraction Analysis,
Scanning Electron Microscopy and Ultraviolet Spectrophotometer (With the type of UV-Vis
2600A) ,respectively. The results show that CoWO, nano-powders can be reliably prepared
by microwave hydrothermal method when the pH value of precursor lies from 6 to 8. The
products have good crystallinity and present uniform and homogeneous micro crystal struc-
ture. Additionally, the sample synthesized at pH value of 6 exhibits the optimal adsorption
properties to the methylene blue (MB) dye.

Key words: microwave hydrothermal method; CoWO, nano-powders; adsorption perform-

ance
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ME. BENFH[ER TN FHEALMERERENITH MG R, LS 5REEEIT 53
1400 ‘Co . L& dhd RF 2 B3 K A8 % 2K 18 868 £ B3 F] 45 167, A~ & ARAEM 0. 66
MeAk 2] 0.43. A MM AW .BEN ME G HMNLE ML B F Feydhbfeb oy iy FMR, T
F R HHATFAT RC ALK 69 BB B34, R4 IBLC EA- & 24 A A b 3 2069 38 m IR
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Microstructure-dependent giant dielectric response in
Ba(Fe, ;Nb, ;) O; ceramics

WANG Zhuo', ZHANG Liang-liang' , WEN Yong-fei',
LI Hai-juan', MA Yan’

(1. College of Materials Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021,
China; 2. The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science & Technol-
ogy, Wuhan 430081 ,China)

Abstract: BFN ceramics were synthesized by a solid-state sintering in a temperature range
from 1 300 Cto 1 400 °C,and the dielectric characteristics were evaluated together with the
microstructures. All the diffraction peaks of the XRD pattern can be indexed according to a
cubic structure. The average grain size and dielectric constant of BFN ceramics increase with
increasing sintered temperature Ts. When T's rises to 1 400 ‘C,the dielectric constant increa-
ses from 18 868 to 45 167, while the dielectric loss decreases from 0. 66 to 0. 43 at 1 kHz at

room temperature. The complex plane impedance plots concluded that the specimens are elec-
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trically heterogeneous,consisting of semiconducting grains and insulating grain boundaries,

and can be modeled to an approximation on an equivalent circuit based on two parallel RC el-

ements connected in series. Based on the IBLC model, the enhanced dielectric response

should be benefited from the increase of grain size in BEN ceramics. Microstructure evidence

had been provided for the extrinsic origins of the enhanced giant dielectric constant.

Key words: BEN ceramics; microstructure; dielectric properties; impedance analysis
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Researching on microwave synthesize of SiO,
aerogels core/polystyrene shell microsphere

LIU Xin-jun', ZHU Yuan®, LIU Bin*, GENG Gang-qgiang®”

(1. Jiangsu Qiming Energy Conservation and Environmental Protection Technology Co., Ltd., Suzhou

215004, China; 2. College of Materials Science and Engineering, Chang'an University, Xi'an 710021, China)

Abstract;: The water glass as silicon source of the nanoporous silica aerogel with styrene mon-
omer by microwave heating were prepared from SiO, aerogel nuclear/polystyrene shell com-
posite microspheres. Using sequential interval method to test the density of the composite
microsphere, conversion rate and encapsulation with the change of microwave synthesis tem-
perature,time and the component of polymer system. Analyzes and discusses the factors and
reasons of the change. Characterize the structure and morphology of the composite micro-
sphere through TEM and FE-SEM. The results show that the system is preferred ratio of
SiQ, airgel group assignment 3 g,styrene 21 g,ethanol aqueous solvent ratio of 380 g : 20 g,
initiator 4. 2 g and stabilizer 2 g, microwave synthesis process parameters heating power 500
W. heating time 40 min, the heating temperature 60 °C. Synthesis under these conditions,

the composite microspheres synthesis conversion rate is 67. 1%, covering rate is 32. 7%,
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core-shell composite microspheres prepared by the particle size of about 100~200 nm, jolt

density is 0. 353 g/cm’, and the uneven surface like a “strawberry” particles.

Key words: microwave heating; silica aerogel; foamed polystyrene; core-shell microsphere
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Synthesis and properties of sulfonated humic
acid-formaldehyde-sulfonated acetone polymer

ZHANG Guang-hua, JIA Yu-rong, LI Jun-guo, GE Lei, LI Yuan-bo

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

Abstract: A novel humic acid based dispersant has been got from humic acid as basic raw ma-
terials by sulfonation and condensation polymerization reaction. The copolymer was charac-
terized and analyzed by infrared spectrum (IR), TGA. The contact angle of solution of dis-
persant on coal particle surface and the Zeta potential of complex of dispersant and coal parti-
cle has been made. The effects of the dosage of dispersant on apparent viscosity, rheological
behavior and static stability of coal water slurry have been investigated. The result have been
showed when the dosage of dispersant is 0. 3% (based dry coal )the apparent viscosity of coal
water slurry would be 930 mPa * s with the concentration of CWS was 67%. The perform-
ance of rheological behavior and static stability of coal water slurry was meet demand.

Key words: coal water slurry; dispersant; condensates; humic acid
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228, W A 450001)

B OE. LR B4 (POSO) ., & M B2 P B (MA) o b i A B8R 48 (SAS) A R B it 2 B R B
#7%2 POSO-MA-SAS = A £ B M EBEFABERA. LT HRELRLIE . FTRTEREME
RAEEEARE PO E R ARG S TEREMNETT 2, EREAN. S 2(POSO) : n
(MA) : n(SAS)=1:3: 1, BEREBEH 90 C,BAR L 5 h, 5| L7 A EH LKL
RE 6L ERDAABIFREMNEAR; R M5 AES A fit Aot b A E X RE—F
235, % m(POSO-MA-SAS) : m(AES)=1: 1,8 %4 0. 2% 8, Bt 25 M4k & A8 0L T & i
E ARG 3.8%ISO,. & A WmEFAH 49,53 mm® » m 7.
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Synthesis of terpolymer surfactant POSO-MA-SAS
and its deinking performance

ZHANG Chang-hui', LI Qiang', LI Dan', CUI Li-ping®

(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 Chemical Engineering and
Energy. Zhengzhou University, Zhengzhou 450001, China)

Abstract: The terpolymer anionic surfactant POSO-MA-SAS was synthesized by copolymeri-
zation reaction of potassium sorbate (POSO) ,methyl acrylate (MA) and sodium allyl sulfon-
ate (SAS). The better synthesis process and the application to waste paper deinking used
washing method was studied, and terpolymer compounded performance was compared with
commercial deinking agent. It was found that the better synthesis condition was determined
as follows: the molar ratio of potassium sorbate (POSO) to methyl acrylate (MA) to sodi-
um allyl sulfonate (SAS) was 1 : 3 : 1 at 90 °C for 5 h,dosage of initiator is 6 % of monomer
mass fraction. The terpolymer has good deinking effect; the deinking effect was further im-
prove when terpolymer compound with AES as the ratio 1 ¢ 1. Compound dosage was 0. 2% ,
the whiteness of the paper deinked can be increased by 3. 8 %1SO compared with commercial-
ly available deinking agent and the residual ink concentration was 49.53 mm?® « m *

Key words: potassium sorbate; copolymerization; surfactant; deinking agent; washing method
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Modification and performance of natural and synthetic gutta-percha

REN Qing-hai, TONG Xiao-mei, LI Huan-le, MA Hong-hong

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

Abstract: Gutta-percha/ HDPE was prepared by blend method. The influence of process on
mechanics performance and shape memory performance were studied in the paper. The re-
sults showed that the formula(S 1 phr, HDPE 15 phr,Silica 20,40 phr,KH-560 2 phr) is the
best for synthetic and natural gutta-percha. The best vulcanized temperature and the time are
165 °C, 15 min, and 155 °C, 20 min. The softening point of vulcanized gutta-percha is about
56 °C and 53 ‘C. The thermal recovery ratio is high and the cold recovery ratio is about 0. The
mechanics performance and shape memory performance of products strengthen when added
KH-560. Melting point and hardness of the blends of natural gutta-percha are smaller than
synthetic. The color is darker than the synthetic gutta-percha. Other physical and mechanical
properties of gutta-percha blends are not significant.

Key words: gutta-percha; HDPE; KH-560; shape memory materials
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Solution properties of comb structure silicon demulsifier

FEI Gui-giang', LI Min', YANG Jian?, WANG Hai-hua', WANG Jiao'

(1. Key Laboratory of Auxiliary Chemistry & Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science & Technology, Xi’an 710021, China; 2. The First Production Plant of Petrochi-
na Changqing Oilfield, Yan'an 716000, China)

Abstract: A series of non-ionic organosilicone surfactants with comb structure (PESO) was
prepared through hydrosilylation method. Silicone polyether surfactant was synthesized by
the addition reaction of silicone oil with different hydrogen contents and allyl polyether. The
structure and solution property of PESO polymers were characterized via infrared spectrosco-
py.surface tension, interfacial tension, particle size and demulsification performance. The re-
sults showed that the average size of micelles increases with increasing the hydrogen content.
However, the demulsification of PESO decreases. When the hydrogen content of PHMS de-
creases from 1. 6% to 0. 18%, the value of CMC decreases from 0. 808 g/L to 0. 646 g/L.
The surface tension is low to 22.03 mN/m. The dehydration rate is high to 85%.

Key words: comb structure; silicone polyether demulsifiers; surface tension; interfacial ten-

sion; demulsification performance
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Preparation and laboratory of amine oxides clean fracturing fluid

LI Gang-hui', ZHOU Lei', A Er Tu-ke’, CUI Zheng-pan®

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi' an
710021, China; 2. Research Institute of Petroleum Exploration and Development, PetroChina Xinjiang Oilfield
Company, Karamay 834000, China; 3. The Second Project Department of Super-low Permeability Reservoir,
Changging Oilfield Company, Qingyang 745100, China)

Abstract: The thickener of oleic amidopropyl dimethyl amine oxide (OADQO) was prepared by
oleic amidopropyl dimethylamine and hydrogen peroxide. The influences of the addition of
acetic acid and ammonium chloride on the thickening property of OADO were studied. Mean-
while, the temperature resistance, shearing resistance, suspended sand performance,acid and
alkaline resistance and gel breaking property of fracturing fluid were also studied. The results
show that the pH value of clean fracturing fluid was 6. 0 and the viscosity can reach 82 mPa
* s when ammonium chlorid,acetic acid, OADO and water were mixed at the mass ratio of
0.5%1:1.5: 100. The clean fracturing fluid can suspend sand effectively at 70 °C and the
viscosity still exceeded 25 mPa ¢ s after shearing for 60 minutes. The fracturing fluid can
break completely within 2 h when the concention of kerosene was above 0. 8% (wt. %).

Key words: clean fracturing fluid; amine oxide; oleic amidopropyl dimethyl amine oxide;

rheological property; laboratory evaluation
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Coupling efficiency measurement of proteins immobilized

on gold magnetic nanoparticle’s surface

YANG Dong', MA Jian-zhong”?* , GAO Min®*, CUI Ya-L{’

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China;2. College of Resources and Environment, Shaanxi University of Science & Technology, Xi'an
710021, China; 3. College of Life Science, Northwest University, Xi'an 710069, China)

Abstract: Gold magnetic nanoparticles have attracted considerable interest in biomedicine
fields due to their unique optical properties and super paramagnetism. The determination of
protein content provide prerequisite for further applications and necessary messages to inves-
tigate the micro-construction of immunoassay probe based on gold magnetic nanoparticle, so
we studied coupling efficiency of streptavidin (SA) immobilizing on the composite nanoparti-
cle's surface in this paper. In order to achieve the greatest coupling efficiency, particles were
firstly coated by polymers to get plenty carboxyl groups on the surface, then 1-(3-dimethyl-
laminopropyl)-3-ethyl carbodiimide hydrochloride (EDC) was explored as a linker to achieve
chemical bond. During the process of protein determination, trichloroacetic acid was used to

remove the interference of EDC in Lowry method. At last the coupling efficiency about 18

* W FS A HI:2014-07-02
ESMAB PV A BT A AR 345 H (2012]JM2003)
EZBN A Q979 L, g ERIR , PV, A B 9% 07 1) - A A 0 A B A A5 8% L oK B A 45 4
BIAEE D 1960—) B NP0 KA, B8, 1S, BF 58 07 1l TC AL/ A5 B 2% Ak 98 oK bF Rkt B H 5 3l A 4 2F 4 VB AL 3, majz@
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SA/nanoparticle was achieved by calculations based on composite nanoparticle’s density and

Cqe ) .
streptavidin's relative molecular mass.

Key words: coupling efficiency; gold magnetic nanoparticle; Lowry method; EDC interfer-
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ERB#EREN T, Db a M N Ea R
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1 XEHH
1.1 =&

SRR TR, TN b B = OB R 1k B
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H)-3-2 ik W Bk EL R £ (EDC)H, 8 E B R
(SA), ZRA LRy Hral) , Lowry B &.

1.2 ZENE
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5425D BB .0 AL, 15 F Eppendorf; 5700 Y f# 37 i
LT AMEREAY L 35 [ Nicolet; H JBGHE & 45 5 A 5 7
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1.3 %%k
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RA R 0.5 h 5l .
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e ) AR 5 R A BN 50 pg/mL, EDC 2k
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mL .80 pg/mL 160 xg/mL.320 pg/mL.640 pg/
mL.1 280 pg/mL MFEMIR R S, $2HT A J5 10
BESH I8 (& L A EDC R JE 8 7 ey i
JEH.
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AR 1 mL, 0. 15 mL =45 ZMRIEW
B4, IR AE 15 min,4 °C,12 000 rpm B> 5
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PL0.2 mL R ik (PBX1,pH 6. 7) & &, il
A 20 pg EDC % (10 mg/mL) , K #7543 20
min, JIA SA B (5 mg/mL) . i LW E N 50
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10° g/m® SRR d=14.5 nm, 18 H 4 099 K
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49 0.999.

A5 EDC W8 e & i T4 Bl T A
SA & EHN 50 pg/mL EDC & FEH 0 ng/ml,
10 pg/mL 20 pg/mL .40 pg/mL .80 pg/ml. 160
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Catalytic synthesis of 2,3-Dihydroquinazolin-4(1H)-ones

ZHANG Jin, REN De-cheng, MA Yang-min, MIAO Zhi

(College of Chemisty and Chemical Engineering, Key Laboratory of Auxiliary Chemistry &. Technology for
Chemical Industry, Ministry of Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract: 2, 3-dihydroquinazolin-4 (1 H)-ones and their derivatives were synthesized by a one-
pot three components reaction of isatoic anhydride, aldehydes and amine in the presence of
nano-ZnQO in aqueous ethanol. The structures of products were characterized by ' H-NMR,
Y C-NMR and IR spectrum. Compared to the reported methods, this protocol has many ad-

vantages,such as shorter reaction time, simple experimental procedures, environmentally be-

nign procedure,recyclable catalyst.

Key words:nano-ZnQO; 2,3-dihydroquinazolin-4 (1 H)-ones; multicomponent reaction
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R 3R R AR A Ak 3RS RE A A 1 L S0 86 S 2
VLSLE =1 o B AL ST 2/ S v 1 S T A LS s
o 20 L R A R 2, 3- A v e k-4 (1 HD -
RCAG AW 7 vk WA I . AR &R T LA
gk ZnO KA, £ B/ KRB ) L BE L1 IR B
S — 8T A R 2. 3- & M R4 (1 HD -l 25 1k
BV T Z TR R a6 TC T AR T R
el FH 3% M TG Y S AT 5 4 45 A 1T B

1 XEEH

1.1 AL E A=K 7

XT5 Y 5 o A R TR I b st i B
LG ST s VECTOR-22 B35 4% , KBr i K-,
15 E Bruker /A ®; ADVANCE 11T 400MHz % #%
BEFEARAL . TMS 5, 8 [ Bruker 22 & s 40K ZnO
(30 nm) , BaTHL T A BR 2 | 5 8 20 R I, B° Bk
SRR B T 5 2R B R B Wb 2= 5] ) 5 4
PR AR IR e o 1% AL~ AR B ) T i B R e
B2 R 2= B AR A R A R oK 2B, KE i 4R X
£ T R, SR A A R s % AR
FEOR P, [ 24 45 T Ak 22 300 A PR | SR A SR R
S , BT 7 T3 A PR .
1.2 2.3-= Rfedak-4(1H)-BA 6 4 %

TE 25 mL NI A 1. 0 mmol €21 /2 BT .
1.1 mmol ¥ F M .1. 1 mmol 7 FHFEE.0. 1 mmol 44
K ZnO.5.0 mL KW, B 45 4 i 4
FER N (TLC BRER N R, N 45 ) 4 TR A
Wit v, OB DR VR HEAT FEAE . X AE S AT A A LR
g EE T AR Al P H-NMR, ¥ C-NMR, IR
XF 7 il AT RAIE.

7 B RAR B IR

2,3- R HE-2,3- A MM mk-4 (1 FD - (4a).
5 AR, 4 S 206 ~ 208 C.'H NMR (400
MHz, DMSO-ds) 6 7.72 (d, J=7.8 Hz, 1H),
7.67(d,J=2.2 Hz,1H),7.38(d,J =7. 4 Hz,
2H),7.36—7.22(m,8H),7.18(t, ] =7. 2 Hz,
1H),6.76(d,J= 8.1 Hz,1H),6. 71(t,J =7.5
Hz,1H),6.29(d,J=2.5 Hz,1H). ¥ C NMR(100
MHz,DMSO-d;) & 162. 23,146, 55,140. 78, 140. 68,
133. 74, 128. 58, 128. 35, 128. 26, 127. 94, 126. 55,
126.20,125. 97, 117. 48, 115. 30, 114. 76, 72. 56. IR
(KBr):3 296,1 635,1 512,1 394,1 161,752, 696

—1

cm .
2-(4- & Fk 78 FE ) -3-TR FE-2, 3- & s I k-4

(1HD-H (4b). H @ 5, 75 5. 201 ~203 C.'H
NMR (400 MHz, CDCl;)87. 94 (dd, J =7.8,1.0
Hz,1H),7.28—7.19(m,5H),7. 10(t, ] =6. 7
Hz.3H),6.81(t, ] =7.5 Hz, 1H),6. 69(d. ] =
8.7 Hz,2H),6.55(d,J =8.0 Hz, 1H),5. 99 (s,
1H) ,4. 67 (s, 1H), 3. 67 (s, 3H). " C NMR (100
MHz,CDCl;)8162. 4,158. 9,144, 4,139. 4,132. 8,
130.8,128.0,127.9,127. 2,126, 1,125. 8,118. 5,
115.9,113.8,112.9,73. 1,54. 5. IRCKBr) : 3 298,
2 933,1 633,1 252,1 171,694,606 cm .

2- (2Tl BL 2 L) -3 HL-2, 3- A vk k4
(LHD-F (4o TR ¥ €0 b A 5 102178 ~180 "C.'H
NMR (400 MHz, CDCl;)88. 08(dd.J = 8.1,1. 1
Hz,1H).8.05(dd,J =7.9.1. 3 Hz, 1H), 7. 82
(dd,J=7.8,0.9 Hz,1H),7.61(td,J=7.7,1.0
Hz,1H),7.53—7.46(m,1H),7. 37— 7. 28(m.,
3H).7.26— 7.21(m,3H),6.88(t,J=7.6 Hz,
1H).6.72(s,1H),6.59(d,J=8.0 Hz,1H),5. 54
(s, 1H)."™ C NMR (100 MHz, CDCl,) 6163. 2,
147.3,144.0,140. 7,135. 5,134, 3,134. 1,129. 8,
129.2,129.0,128.7,127.0,126.1,125.9,119. 8,
116.2,115.3,70. 1. IR(KBr) : 3 259.1 631,1 533,
1356,1294,1 182,756,696,519 cm .

3-(2-H A R I -2-(4- P H FEEHH-2,3-—
A WEMER-4 (LHD -8 (4d). ({0 5K, 105 . 166~
168 °C."'H NMR(400 MHz,DMSO-d;) 67. 68(s.,
1H),7.33—7.25(m,4H),7.18— 7.12(m,1H),
6.95(d,J =8.1 Hz,2H).6.83—6.69(m,5H),
6.06(s,1H),3.73(s,3H),3.66(s,3H). " C NMR
(100 MHz, DMSO-d;) 8 162. 5, 159. 3, 155.0,
147.7,133.5,131.6,130.7,128.7,128. 4,128. 3,
127.9,119.9,117. 3,114, 8,114. 4,113. 2,111. 8,
72.7,55.4,55. 0. HRMS (ESD ; caled for C,, H”
20 N,O;Na [ M + Na]7: 383. 137 2, found
383.135 3. IR(KBr): 3 294,2 935,1 635,1 500,
1252,1173,1 028,750,696,534 cm .

3-(2-H A L HH-2- (- H K FH-2,3- =R
Wbk -4 (1 HD - (de). IR 860 S AR 6 4. 180 ~
182 °C."H NMR (400 MHz,CDCI;) ¢ 8. 00(dd, J
=12.3,7.9 Hz,2H),7.92(d.J= 8.1 Hz,1H),
7.58(t,J=7.6 Hz,1H),7. 43(t,J = 7.7 Hz,
1H),7.29 (d.J =7.6 Hz,1H),7.22(d,]J=7.8
Hz,1H),7.11(d,J =7.5 Hz,1H),6. 92(d. ] =
8.3 Hz, '"H),6.86(q.] = 7.4 Hz,2H), 6. 64—
6.56 (m, 2H),5. 39 (s, H), 3. 79 (s, 3H). 13C
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NMR (100 MHz, CDCl;) 6163. 1, 154. 7, 147. 8,
144.8,135.1,134.0,133.6,129.9,129.6,129. 2,
129.0,128.2,125.2,120.7,119.5,116.0,115. 1,
112.2,69.0, 55. 7. HRMS(ESI) ; calcd for C,; Hy;
N,;O,Na[M-+Na]*:398.1117, found 398. 1111.
IR(CKBr)>:3 261,1 639,1 520,1 259,0 1 178,
1024, 748 cm™'.

3-(3-filf Kk 4 BE)-2-4 B-2, 3- & s W Ipk-4
(THD-H (40, 38 6 fh i 18 1. 127~128 °C.'H
NMR((400MHz,DMSO-d;) ¢ 8.16 (t,J=2.1Hz,
1H),8.05(dd,J=8.1,1.8 Hz, 1H),7.80(d.]=
2.5Hz,1H),7. 78— 7.71 (m,2H),7. 62(t,J =
8.1 Hz, 1H),7.41(d,J=7.2 Hz,2H), 7. 37~
7.22(m,4H).6.82(d,J=8.1Hz,1H),6. 75 (t,]
=7.4 Hz,1H), 6.52(d,J=2.5 Hz,1H). 13C
NMR (100 MHz, DMSO-d; ) &8162. 6, 147. 6,
146.9,141.4,139. 8,134.2,132.6,129.9,128. 6,
128.5,128.1,126. 7,120, 7,120. 6,117, 7,115. 0,
114. 7, 72. 1. HRMS C(ESI): caled for
C20H16N;O, [ M + H J". 346. 1192,
346.118 6.
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5 DL A A E 0 IR #E CuO (5% moD) 5( ZnO
(5% moD AN . 77553 5 Ry 28 %6 Fl 30 % (R 1,
5 2~3). [l K ZnO 15 R AL i, KR
FERIKA0% (R 1,575 O EYK ZnO AL T . %
GEANTR) s XTSI 52 W8 25 55 50 Ry & BERE, 72 )
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mmol Y0 I 2 5 A 6L 3 ok S B 4% 5 5% 1 o e
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A SO S5 A
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/(mol %) /h /(%)
1 EtOH(5 mL) - 6 20
2 EtOH(5 mL) CuO (5) 6 28
3 EtOH(5 mL) Zn0O (5) 6 30
4 EtOH(5 mL) 4K ZnO (5) 6 40
5 EtOH : H,O=4: 1(V/V) 44k ZnO (5) 6 50
6 EtOH: H,O=3: 1(V/V) 4K ZnO (5) 6 56
7  EtOH : H.O=2: 1(V/V) 4K ZnO (5) 6 63
8 EtOH: H,O=1:1(V/V) %% ZnO (5) 6 70
9 EtOH: H,O=1:2(V/V) 4%k ZnO (5) 6 65
10 H,O (5 mL) 1k ZnO (5) 6 55
11 EtOH : H,O=1: 1(V/V) 4K ZnO (8) 4 74
12 EtOH : H,O=1: 1(V/V) 4k ZnO (10) 4 80
13 EtOH : H,O=1: 1(V/V) 4K ZnO (12) 1 80

[alBELL BRI (1.0 mmol) , KM (1.1 mmol), EHEF (1.1
mmol) . 44K ZnO. [BIFE & AF. (b5 B 7= %,

AL SR . %8 10 mmol% B4k ZnO
X E AR R AL ORI SR L 2. HE 2
RN 07 A B AEE N 18 8 B It B 7 2 A k0

ol NH;

o . Nano-7n0)
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H R

1 2
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Microscopic reasons of apparent viscosity changes of

water in-oil emulsion in heavy oil

DONG Qiao-ling', PU Chun-sheng', ZHENG Li-ming',
DUAN Qiong*, HE Yan-long', REN Yang', WEI Xue-mei’

(1. College of Petroleum Engineering, China University of Petroleum (EastChina), Qingdao 266580, China;
2. College of Energy Engineering, Longdong University, Qingyang 745000, China; 3. Geological Scientific Re-
search Institute of Sinopec Shengli Oilfield, Dongying 257061, China)

Abstract; Studies have shown that the apparent viscosity of W/O emulsion in certain heavy
oil increased first and then decreased with increasing of water content at a certain tempera-
ture and shear rate conditions. Based on the microscopic causes of this change,this paper ex-
pounded the causes from phase, molecular orientation and crude oil colloidal structure model
hydrogen bond theory systematically. Meanwhile, according to the above three interpretive
theory,the phenomenon of different types heavy W/O emulsion having different inversion
points was investigated and analyzed,which verified the correction of the three kinds of inter-

pretive theory. Generally, the oil of high density and viscosity contains more natural W/O e-

* WrFs B H:2014-04-28
BB EEE AR LI H (20092X05009) 5 1174 H AR R 4T H (ZR2010EM014)
EEB N EITH (1989 ), & LI F B RS-0 5048 B 5E 7 1] - 52 2 SO 3B Ak 4 3R AL T SR 3RS R
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mulsifier, such as resin,asphaltenes and so on. So, the inversion points of their W/O emul-

sion are higher,too. The development of heavy oil could be ponderd from the change in the

apparent viscosity and phase transformation process of heavy oil emulsion. The initial water

saturations of different heavy oil make a different apparent viscosity and phase transforma-

tion process in heavy oil emulsion. Through analysis, the consideration of phase transforma-

tion has great significance in further understanding the law of waterflood.

Key words: W/O emulsion of heavy oil; crude oil colloidal structure; hydrogenbond; inver-

sion point
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Influencing factors of network fracturing productivity
in vertical well pattern to Chang 8 reservoir
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(1. MOE Key Laboratory of Petroleum Engineering, China University of Petroleum(Beijing) , Beijing 102249,
China; 2. Research Institute of Oil Gas Technology. No. 2 Oil Production Plant of PetroChina Changqing Qilt-
ield Company, Qingcheng 745100, China)

Abstract; Because of tight lithological characters and poor matter properties of Chang 8 reser-
voir in Ordos Basin, it is difficult to increase production by conventional processes. At this
stage using the mixing water fracturing technology which the slick water and jelly inject al-
ternately to enhance single well production. Using method of numerical simulation to build
fracturing network model, discussing factors such as the SRV, the length-width ratio, the
crack spacing and the flow conductivity. Finally,studying the suitability of mixing water frac-
turing technology to the existing well pattern by the orthogonal experiments. Meanwhile dis-
cussing the effect of the water injection well fracturing on the production of oil well.
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KR-ERAEFRBF 6AFAAERR FEHBOFLAR MAESEFIMABX. FRERELN,
ZAF RS B R IT A A FEHEE A 200 m X 160 m, AR A KRR KPR m
W 7T A AT BT 0 TR R
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REESES TE3MS X ERARIRED: A

Study on fracture horizontal and vertical wells pattern

in ultra-low permeability reservoir

ZHENG Zhong-bo, LIU Yue-tian® , ZHANG Hai-ru,
ZHENG Wen-kuan, ZHANG Yong-nian

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

Abstract; The rational well pattern for fracture horizontal and vertical wells in ultra-low per-
meability reservoir has been studied by using typical geologic model and numerical simulation
methods for a certain oilfield. Using non-uniform encryption local grid and the same connec-
tivity method for fracture grid processing. Compare and analyze the development effect of six
well patterns,fractured vertical injector and fractured horizontal producer pattern,fractured
horizontal injector and fractured vertical producer pattern, horizontal injector and fractured
horizontal producer pattern,vertical injector and horizontal producer pattern,vertical injector
and vertical producer pattern,fractured vertical injector and fractured vertical producer pat-
tern,at different well interval and array spacing,to choose the rational well pattern. The re-
sults show that the rational well interval and array spacing is 200 m X160 m and the rational

well pattern which could receive a anticipated development effect is fractured vertical injector
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and fractured horizontal producer pattern.

Key words: ultra-low permeability; well pattern; fracturing drilling for oil; fracture
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Pomace as basic material of the effects of

nutrients on yeast MB growth

LV Jia-li', ZHANG Biao-yan', GE Cheng-yuan*, HU Cui-cui'

(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. Beijing Bossbio Technology Co. . Ltd. . Beijing 100071, China)

Abstract: The experiment investigated the impact of the growth of yeast MB adding carbon
source (molasses,sucrose,cornflour) ,nitrogen source (corn steep liquor,ammonium sulfate,
whey powder) and growth factor (radish,celery,green pepper)in the fresh pomace and using
the methods of mono-factor experiment,orthogonal tests and verification test. The optimum
conditions were found that 5% of molasses,0.5% corn steep liquor,5% of radish made the
number of viable cells reach to 1. 22 X 10% cfu/mL. So it is feasible to culture yeast bacteria
MB using pomace.

Key words: pomace; orthogonal tests; the number of viable cells
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BEE RN 2.2X10" cfu/mL, HLFLIE BSR4
TESF SR e BRI B B RE TR A KRR

X B, i PR AT R Bk R LS H A

2.3 FmARAKETFAEEY MB K Yh
2.3.1

Al

8.00

FUE S S0 X A I 90 6 TR 20M pHL Y

Togi& B

2 8
B/ d
BH13 MEHAELRRGY FikE
TEBAR T L
4.2

o
—
N
w
'y
ot
[eN
~
o)

KrFRuEm/d
14 MEHERRGY L
AmET pH Tl W &
1P 1318 14 AT 1, A 39 SR i R RV PR
F8 N, pH /NI BE B 3l 06 B 8 = ol 3. 8 X 107
cfu/mL. B WML, HIRIE S B 4.
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. - 4 3 0.1 10 7.3
B 16 BEHERRFXA s s o5 5 -
e T pH Tl w & 6 3 1.0 5 9.24
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Ts 32.7 24.54 22
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ABRY, B 4, 24K

(BRI R 2% Akl TRSBE, Bevg P4 710021)

M OEARRECM, AR RAR BRETERG T ERAREZT LT ARAF  AEEHA
KRR A5 AR KER MRS AREFLATERAARG YA EREN, £ 5 H
BRER T EEREORRAFN TR EETEAERK, T EKRE 100 gi%%‘“#r‘?;i 5% A 57
g #2 55.67 g. REF S F 4 5 FHik 15.76 mg/g #» 14. 32 mg/g.

XE.WmEE; BR; RBR; TEKRTE; ¥ &

REESHES:S567.3 Xk ARIRED: A

Effect of different carbon and nitrogen sources on
growth of the Cordyceps militaris fruiting body

QIN Jun-zhe, YIN Hong, REN Jin-mei

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

Abstract: With CM, cordyceps as the tested strains, the output of Cordyceps militaris and
cordycepin as measuring indexes,the wheat berry as basic medium,adding five different car-
bon source and nitrogen source to observe the influence on Cordyceps militaris mycelium
and its sporophore’s growth. Research has reveled that saccharose and peptone in five carbon
and nitrogen sources were most conducive to the growth of the Cordyceps militaris. The
output of sporophores in 100 g cultivation substrates were 57 g and 55. 67 g. The content of
cordycepin was as high as 15. 76 mg/g and 14. 32 mg/g.

Key words: Cordyceps militaris; carbon source; nitrogen source; sporophore dry weight;

cordycepin
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1.1 ##

M T A 0 B CML, S B 7 B L R 2 R
Yyt o & S L.
1.2 %£¥BEFy

[ A 1 35 95 3. PDA INE 8595 555 O )
TRESFR 5L AR (2 i) 200 g, W2 20 g, EE A
5 g, VB, 2 A, KH,PO, 0.05 g,MgSO, + 7H,0
0.02 g.7K 1 000 mL, F 4k pH; @ [& 44 5 55 5%
B NERL30 g IMERY 2 g, B IR DR (K ED
200 g, # % M 20 g, SR 5 g. VB, 20 mg,
KH,PO, 0.05 g,MgSO, + 7H,0 0. 02 g,7K 1 000
mL, A4k pH, B LA 1+ 1. 5.
1.3 SRB7Fik

(1) A} T B8 Fh g 15

Vo T A i 1 G R T e 0 0 e AT AR T R
IR DA A 0E LS AT PR VE R RERE T R EE N
BUR 45 1.2.3.4.5, TR AYiE N 6., LA A
JR EERE Ry L TR R AR IR BRSO
7.8.9.10.11, TARIEM L K 12, BA L5 5 4
AT S HFLURK T L 8 G AE TR = R B Ry
SR AR SR 5L 7R 22 C1H IR 55 IR 46 b i % B
F2 7 d MBS TR 22T A I TR 22 A K

(2) W AR T ol o £

BUARNE 29 0.5 cm® B9 ZHRE R AZEA 100
mL 5 K R S W AR R SR B 7E 22 °C
180 r/min &M N HFE 7 d.

®1 HEAEAHRERELNELKSE
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ARUOR o sUm Wl MM HERE CK
WAKH -+ + ¥+  ++  +

T+ AR R 2O, 808 + R 2B, s
B R I LT AN TR

(3) LI e 77 % it

DT AR A 5 5 3% 9 kg kb FR L 0 S0 S o 25 0
FLE AT PEVE Ry R RN R O 1
23,45, CHRIEAYIC N 6, U 0 2 A0 L B R L B
Tk EALE PR BN AR 5 7.8.9.10,
11, BAVERIEA 12, 40 51m A 500 mL i S,
TE 0.1 Mpa JE /3 F 121 ‘CKBH 90 min, 2 H 5 . 4%
AWIRTEFP, 22 CF 559 WA T 22 4 KR BE , W 4
T AR Il k.

(4) MB35 et Y O

FE S 4 FREUEE 5 0. 300 g, nZE 18 K 20
mL B8 75 I HEE 20 min. 338, BB 50 % 2B E
A% 100 mLELINEE T 259 nm R A,

2 HR5H®

2.1 ARBEREELAEKG YR
Vo T A B 108 i T e 40 0 4 AN TR ] ) k1
Wi L R ERBEMRK AR mE 1 k1l
Firon. NI 1T FZR 1 0T LLF 0 B 50 CM, £ 5 F
TR (R 85 5 56 e AR KL H TR 22 R A K TR R
[F). 7 70 26 W R0 TREME Oy e D P 3% SR b I 2 R
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HU 22 gt vl 25 35 A DGR, DUH 88 B R AT 5
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JeHE. AR IR % S 1 8% B RE By S IR, TR 22 2E
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B 6 HhmRFERRSTERE SN0

B 5 AT LU A AL AT fE i SE AR i A=
KAEHB BT RALAIE, JE =815 5 d B, 22
KT S R T, B e . N SR
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RIBFHA R T LR ET. DR B B
TR R R SR AE B 100 g 5 IR R
Iy IR 3K 55. 67 .47 g Ml 54,67 g M R &
Ak 14.32 mg/g,12.73 mg/g,14. 26 mg/g, I H
DLEE 1R BRI S AR, (e R 2, i ey
e B AN B S SR K Bk .
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R T R AR AR R A R RS A
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3 #Hig

FTEGHE R I IE A R CM, W2 AE KW
R AR 3 dl il SR () 200 g, A HE 20 g, R
H 5 g, VB, 20 mg, KH,PO, 0. 05 g, MgSO, -
7H,0 0.02 g,7K 1 000 mL, A%k pH. i& & F 521k
RS IEA O 2R 30 g, IR 2 g, 5
W DR (L) 200 g, FEHE 20 g A 5 g,
VB, 20 mg,KH,PO, 0.05 g,MgSO, » 7H,0 0. 02
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I 45 18 15 R 10 45 2 i o B 22 1 B 3R I o
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B SR AL I A [7] Bk S D5E0T 0 T 22 A R A
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W B ARIHANGRREIBE. RACRBERERBRTRREBEROR. 2N FET R
WehomE HEBEER ERBE ABRRRESE AR pHESZORMBER S EMA TN Y
), EER AR AMSE, AR EXRBIAFINT ERBEREMARARSBEOHRMET
LEMA . AREBEIAS 2 mg/mL. EEEE 30 min, KBBE 50 C. uot, ZaRMHBEH
66.32% , KR S HBMAFEH 34, 100, KR B EFHT —ERERRSG.
TERREE;, KR SE; BHES

REESES:TS255. 1 X ERARIREG . A

Removal of protein from jujube polysaccharide by
flocculation of chitosan

YANG Hui', MI Jia', LUO Jian-hua®

(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. Huailai County Aristocratic Manor Wine Co. ,Ltd. , Huailai 075400, China)

Abstract:In order to obtain purified jujube polysaccharide. the chitosan flocculation method
was used to remove protein from jujube polysaccharide. The effect of dosage of chitosan,floc-
culation time, flocculation temperature and pH on the removal rate of protein and loss rate of
polysaccharide were studied. On the basis of single factor experiment,the flocculation condi-
tions of protein from jujube polysaccharide solution were optimized by orthogonal experi-
ment. The optimal conditions were as follows:chitosan dosage was 2 mg/mL,flocculated for
30 min,at temperature of 50 ‘C. Under the optimal conditions, the removal rate of protein
could reach to 66.32% ,the loss rate of jujube polysaccharide was 34. 10% and the purity of
jujube polysaccharide obtained was also improved.

Key words: chitosan; jujube polysaccharide; deproteinization
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TERNT  H R 2 B IR KRS WA &)
T 1 L S SR 0T, F AT B O R 2l 2
AR E AR XA R R TR
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sevag i =R LTRIE S ARSI A KA HLE A A
IERAE S 2 0T L W Ab B3R X Rt S48 —

I A B AR 5 R xR R R A O e ]
Ty s E .

FCRMEIE — R IR B BH B 7 2 g 0 - 2R BEH
HAR N 5 R L BEAL ™ 4 HoA R 9 A A
AENE TOREE AT A R S 7 RO AE I W R
T FEL AT £ 2R RS I o AT M) T R A TR 23 ) F) 27
TEF AR R 2 B A BT (R A e i
AR5 R 72 SRR ) R BEAE I L 2 RO 2l R
AR ER T L. 8RS E G M
R’ TE%.

1 RS

1.1 #H 5K A

KAEHE , R (Trmig AR W AEY A ED,
25 8 CRL T 4 Ll Ak 2= X 7 AT R ®DD L e iR iR (b
AL T R B CREETT LA b 2Al 50 ) % Sl
SEWE G-250 CR T BHE BRAL 2237 I & oty S 4R
M3H H A E et B A ARG R A A, B
(REEM R I 2R A R A D, 95% S BECR
Hl K 2l RA ED.
1.2 MBEL&xE

ML RV (B 2 R AL AR A FR A\ L, 722 A
W53 SO BE T 1R 2 B AR A BR S A , A
PH IR K I B (DK-S22 B, | I R 72 92 5605 4 4 R
D G BERE 78 &AL (RES2CS-1 AL, | i3 W 28 A %%
I, A RO HL(GT10-1 AY, Jb 50 4R JE A
BLOHLA R A FED.
1.3 %ok
1.3.1 REZHRHEE

B — 7 Jou i 0 AL, SR K 2 BE 0V DLORHIR
R 1: 6 F 90 CoKigmE & $EHL 2 h, 8.0 57 B 1%
KA 22 8 42 O . Jr 15 45 B 28 Wk 4 L B OC L B
O TR S A5 KA 2 0.
1.3.2 7o BRMEV WY e

FEHARHL 1. 000 0 g 72 BBEEE T 100 mL 1Y
1% (V/ V) BERR W S L 126 19 52 RMER . 78
SRS K 24 o HL

1.3.3  SCRWEZRBEL DU B R S

W A R O 2 W — 5 1 e UK B3
WG B IR 3R 926 7 58 T ROHL 2 K W im A
— 2 1Y 5T RME VW, A5 A IR R L TR B R I
B8], AT B R L 0. B0 U8 AR AL 5 K%
WSV W, DU LR A B R M2

VEHC A K R AT B R S, S TR
5o BB EEF AN N E E BL 0. 50 mg/mL.0. 75 mg/
mL.1.00 mg/mL.3. 00 mg/mL.5. 00 mg/mL #l
7.00 mg/mL; FEERE B 30 'C .40 T.50 C,
60 ‘CHI 70 C; KA H W pH 2L 2.4.6.8 Al
10 2 EERE] 7% %€ 10 min.20 min.30 min.40 min.
50 min, 60 min, 70 min, 80 min, 90 min F1 100
min. LA 205 5T R 56 R 22 4 2k R
AR,
1.3.4  STRWEZRBEDE A IE IR

RGN R LI 25 0, L BRI N2 AL
BEWRFE BVRRBERT[R] C 45 R R A IR 3 K
V4% Ly (31 IR A R A7 105, 150 PR K
T 1R,

x1 ERBEHBRAEZEEAR

I EERKF
F &R
KA B it LR E3oqing|
A/(mg/mL) B/C C/min

1 2 45 20

2 3 50 30

3 4 55 40
1.4 547k
14,1 A s skt

20 B I R L R R M- R . L A b
RARUE S 7E 490 nm &b I a2 H O (F L 15 3 AR ofE
Mhek. y=7.501 92 —0.020 7,R* =0.997 5

LI FR = (C, — C,)/C, X 100 (D

K .C,—ZEEMREZH & ®:C— 2R
KAEZHE & .

1.4.2 HEEAFS S MWE Tk

BEEB SR E T E, RHZ SR G-
250 . LAAR IS FVAE R AR AE S 7E 595 nm A0
EHWOCE bR e 4R vy =6.665 70+ 0.009 5,R?
=0.995 4.

BB R = (M, — M,) /M, X 100 (2)

KM, —SERIEA R &M, 2ER
HEEAE .

2 #ZRE5iTR

2.1 REBARMEMHRXESHBEGIME F/ LA



55 5 1] W R . o T 1 B I R TR T B 5T e 121
B SR 4.3 AL e RBEREREA AL KREZL

P 1 e SR S e 0 DR AL 2 B A R B R
ZREHUR R B0, 45 R LWL 2 RBEM 0.5
mg/mL 3 E] 1 mg/mL W, & BB R A B K
G [R] I A 200 A 40 2R AR Bl 2 B s 25 A 1
~5 mg/mL i [l A I R 2 AR R A R
PGS i S R S = Y e S R S N
mg/mL i R Ll R 50 i R B BR RL X n]
REZ 9 0 24 7 AU I /e AR e 5 5 T4
A I R 25 58 OB TR 0 n i R R R
P TS B AT i o i 7 SRS 2R T 5 1k
SRR, I 2545 7% 18 8 11 D BR % R 22 4
PR AR EFRUSN 3 me/mL A 2R B 400 36 °EL.

gL/ %
S

34+
ok — LTI %
2ok —e— B f K/ %
28

0 1 2 3 4 5 6 7 8
# B AR N =/ (mg/mL)
A1l EEANFmESXRSZBEGRLE
X EE R

2.2 BBREBEMNKRSZBZEGMR I S HEH K
S PR A

Pl 2 o SRR FE X KR Z i A B R M £
WP R A2, K2 A, 70 OB B IR
AN e AR 7T BE AR EE A3 BT, 30 CHAT s N
BETE AP M .40 “C ~50 “C 2R BE IR EE AT DL n 3 4 &
I HGZ Bl , TG R 7 SO 2R B 5] 55 2 11 J5 1) Al
T LR AR T BRI, $2 5 T SRR,
2.3 pHY KRS BEOMGERSBER AT
A

& 3 S pH X KA 220 25 I 5 58 A 220 0 4
KA. 45 R W], BRYE A R T 50 B2
BEE BT, A EBRRGE T pH N 4, EM R . 2
BEPL R BN pH>4 2T A B BR R HL T
Ko, T 22 W 401 2 1) 5% i 22 0 9 389 5 98/ D 1) 34
7E pH 2 6 B, 228 51 2% 3k 31 K. 302 X ol 76 R
PEIR I rp L 78 M 43 0] L g b e R R P Ak
AR F 5 8 BT AR TP R A A B, T
o3P ANTE, BT A RE 7 9855 . X AR B 20
BEAORK . T RS IE WM pH IE4FH

W pH AT

70

—a—E Ok E/ %
—e— AT N/ %

Ly e/ %

1
30 40 50 60 70
R E/°C

B2 XRBESKRSBEEARLGE
BRI R AL

70F

60

50+

40+

oyt %

30+

20

10

2 i 6 8 10
KAEZH M pH
B3 %&pHTRREZBERORRE
Fo S ERKFEW R
2.4 FEAMMNRESBEREGRGR R S IR KL
F 4%

4 fy B BRI [R) X R 20 2 L BR R 2
FERUR sz m. & 4 P25 R KRB, 7 10~30 min
I 25T 0 o R A B, Y BB T 30 min,
H TN R SR AR AR, U B 58 OB 5 B 1 B2 (]
L 3 3 W T - A7 P2 i 2 R R ) %o R 1 0T 2R R AR
REABA 2, RO 2338 m 2 i 2k . Kk, 2745
F B WU R 5T R R EERT A 30 min.
2.5 ERKBLER

2 RN 3 430 5T B 2R BE I R R 2 b
H 0T I A 00 45 2R I W 22 3 BT RN 5 25508 2R
Z IR ZHEE LR R MR RS
TACPE 23 1 AU BB 0. 5. R T R 25 517
3B e AR R AR BB 3R i O HL 22 B R AR A
DL B8 28 R 100- 22 451 2K 327 v f K 1Y 48
FE R 100 43, B 4510805 4% T X347

AT = EEATBER/68. 17 X100X0. 5
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" B % € 20
ol x4 WIEMEIKE
S EABERR/ % ZRAE/ % i,
60| 1 65.97 34.03 TR~ H 3
- 2 66. 38 34. 22 VR ~ R
:\J 55| 3 66. 60 34. 05 TR~
= —a it (IR B/ % -1 66. 32 34.10
o 50} ——Z KT/ %
ol 3 i
W T (D) FE B AV R 2 B R 4R AR )
—_ AL K4S 25 M — 2 B 0. 5 OB 2 I

BUER I (U] / min
B4 FEarE kR SR G MK E
o % MBI K F 0 Y oh

+ (100— Z B % %) /(100—31. 18) X 100 X0. 5

GEIR U - 58 B R ORI A T
MR ABCo Hh 3 AR EX KR EZHEEA
IR I 23 R 22 A 2R 25 T A3 I S W T ol A
B=>C, B3 SB35 i) e K, 45 K P [8 2 4
BEEES LK RS R LERE, 5 2R
42 I ]

T2 EXHBERRESH
BB ZE 54

IS A =}

A B BR/% KER/%
1 1 1 1 60.39  32.93 93.02
2 1 2 2 66.53  34.26 96. 56
3 1 3 3 59.16 31.18  93.39
4 2 1 2 65.51 36.45 94.22
5 2 2 3 67.76 37.33 95.23
6 2 3 1 59.98  36.01 90. 48
7 3 1 3 68. 17 44. 36 90. 43
8 3 2 1 66.73 41.72 91.29
9 3 3 2 63.87  39.09 91.10
K 282.97 277.67 274.78
K, 279.93 283.08 281.88
K; 272.82 274.97 279.05

~

94.32  92.56  91.59

ks 93.31  94.36  93.96
ks 90.94  91.66  93.02
R 3.38 2.70 2.37

®I EXHBERAESN
b‘% ﬁﬁ i—% ’ - F()_US e
K o DHE BT i A
A 18.09 2 9.05  28.16 19 x %
B 11.37 2 5.69  17.70
C 8. 49 2 4.25  13.22
2 0. 64 2 0.32
Bl 38.59 8

P BB A 2 mg/mL, EEEEE N 50
C, EHE D 30 min 5 HE T L AT = A AT
BAE PRI g R 5 R IR 4 PR 85 SRR AR R
HEWEATZEHAMGT, REZBEABERER
66.32% , ZHEHI KRRy 34. 10 % , I H 2 B i (.28
T, UL W] 7e PR TE 22 BE A A9 [l 08 BT — 8

B KO 20 2R 38 B4R R S RS &
2.0 mg/mL , ZERE R 50 C, LEEHF [N 30
min. JLBF, REZ R A BERZE 66.32% , ZH
B F N 34.10%.

(2)5E RBH IR BB KR 28 8 1 e EE 52
M) PR 28 2 70 RO 110 FH 2. 50 R AE R BE PR R W [
B i B — 5 i e e /R .

S % Uk

(1] Wescse, It el ge. KOARBFGE ()], R= N T - 2% H],2006
(2):28-30.
(2] Z=kAT, TAAAR R30S, 45, ORI W4 K Dh sk 52 [0 ].
b Tk BH,2009,30(7) :294-296.
(3] B 5. BRERBR . A KB, 20 2SI 78 5 IR 20 B LA fil 0y R
(). AR A B 24 3E )R, 2006 ,6(3) - 56-57.
C4] % Fi, R, T 4K 5. K RG24 3005 2 1Y
WroE ke [J]. % Bkl B %, 2010, 38 (30): 16 860-16
861.
(5] XUHE S, P 32 A Jr s 5. KA Z2 4 X /)y BT 40 M S 9%
Titg )], b B 25 R L2009, 16(3) :202-203.
(67 A )7 . 265K o MR 4 B, %5, RO 2 X K BRI A P 3
R A R[], o [ o BE 25 R, 2007, 14(5) :347-348.
[7] Za R . KRR Z M p A sx (1], &5 Tolk
BH5,2007,28(4) :115-117.
(8] ki, 52 DAL, T 0. 5% 88 2R 11 07 vk 5 1k
(). P AR ML 2# 4] . 2011,24(1) : 363-365.
CoJ Zedti, TAAWI,JE . 5. Al Y0 2 88 42 U JLFh i 25
TR e or BT L) ], 3 DG K 2% 4, 2004, 27 (8) : 57-
59.
[10] 2= 3.5 0.8 M55 MR B B Oy R iy xt
FeAFZE ], A Tolk B . 2011.32(3) :316-317.

(117 k3 5. R =H Z 00 A o ks [ ]. hE 25 55,
2009,20(33):2 633-2 635.

(121 B , EAOW). 72 RMELE T 25 25 v v rh iy i LD DL
PR 222 40,2003,26(12) :55-57.

(137 BAH I X430 AN AR L 45 50 B 220 U0 U8 4 k3 SR W
B R 22 0 04 07 R T [0 AW RL 272441, 2012, 30(6)

639-643.
[14] BEME. B B8 38 % FC Rl i s R Sl m

W] il rg Aok B2 . 2012,41(12) : 123-126.
(157t g, EAIA. BRGSO E 20 T 2058 (1], B
PR K244, 2012, 30(5) :62-66.
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— S EHEHEFEBEEEBEEAENAR

BRIA, REE, MAEF GRS, £352,
Bkt w o, Wiad!

(1. BT R R EArRl 2 5 TR b, BRVE P42 710021; 2. Fidm K2 MRkl 54 R¥0 BT REY
AP, P SEASF  830046)

W OE.AAKEN EANTFALLEAL DNA #L S BLABER K, EH5MER N . HE
EMife g R M EBF r Ak HATARAK. KT I REERTORAEDSRLIEEF G TA
BEERH A % A DLA49. 2 AR3E 4 90 h B, Al A HPLC o #r L R B P ey R Az %35, &£ 7~
THh2.22mg/L. B EHEMRERIERSRE . SWNMBTETUHFE AN SRR EF*F
AARBE. RBEEAN RAKREETFEANFAAARAEUBEFTRR, TRERLREF LD
SRAMEALRRZERPOEALT  ABERFRAEADSRL LT F L ETHHA.

X AR E FEN; SHRAER; A3,; LEEH

REESES:R282.2 XERARIRED . A

The construction of Gentiopicroside-producing recombinant

yeast using one-step recombinant method

QIAN Wei-dong', ZHAOQO De-zhi', FU Yun-fang', CHEN Xue-feng', MAQO Pei-hong”,
ZHOU Ying-xin', CHANG Kai', XIE Hai-mei'

(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. Institute of Ion Beam Biotechnology. School of Physics Science and Technology, Xinjiang University,

Urumgqi 830046, China)

Abstract: To obtain an alternative source for the production of Gentiopicroside,a very simple
method for achieving one-step whole-pathway assembly of Gentiopicroside biosynthesis in
yeast is presented. Genomic DNA segments of medicinal plant Gentiana macrophylla (G.
macrophylla) were randomly transferred into Hansenula polymorpha (H. polymorpha) by
25 KeV nitrogen ions (N7) at a dose of 2. 0X10" ions/cm?® under the vacuum pressure of 1
X 107* Pa. One potential stable recombinant yeast strain capable of producing Gentiopicro-
side was obtained using a combination screening of Fehling's test and TLC,and designated as
DIL-49. The potential Gentiopicroside-producing strain DL-49 was further analyzed by
HPLC,and the result showed that the sample from strain DI.-49 possessed of a retention
time and ion peaks consistent with those of the Gentiopicroside standard. The corresponding

Gentiopicroside yield was 2. 22 mg/L as determined by HPLC. Additionally,the recombinant

x W Fs B #:2014-07-02
EEWMB BHE AR FESTH (311000400 5 BEVGTH ZE TR IR H (2013JK0727) 5 P2 A S XRHE 1R300 H (201210)
EHE BN R TA1980—), B, RSEWI N, PRI, 1 A, B 58 O 1) - D RGP 1
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strain was stable for at least 8 generations. One Gentiopicroside-producing recombinant

strain was obtained by low energy N ion implantation. This would have a valuable applica-

tion for low-cost production of natural compounds.

Key words: low energy ion; Hansenula polymorpha; Gentiana macrophylla ; Gentiopicro-

side

0 35

i

W H S F (Gentiopicroside) s 5l 44 1o JH 35 B,
IR N Cis Hao Oy 5 2374k 356, 11, IR IR
R G JEm TG 2 i, 2 25 A %
F(Gentiana macrophylla) 1 FEG A
HER WS R e I v B B BUR VB
U R PR PR R IE fd B Pt SR
VE E R — KB ZE e R R IR
e REE R TR B T R B B T AR AR
Jr s B AT e R 2 B R TR
AR 7= LA e R 0 O TRk B 24 it bR B 22 45 1
PR b I 1 1 w5 oK i H 4 56

e B 22 R U8 T e IR 22 45 AR A A ) 2%
T BT B RS - 28 TUZG A T S B AN W
R T 3 5 SR i B AR RGN BOf B A B IR SRR B
C I AR R = BRI T A 25 h 0 X O 2RI
TEIE A M2 R 3 PROXE | 2B A< R 014 26 n) Rt 3 A H
BT b 22 JUBE R ke, BT 7 I R S A

55 AN T P AR R X e JIE R i
(¥ W 55 AR X %5 . Tiwari Ml Zhang % i J R 4k
FFHE (Agrobaeterium rhizogenes) 55 H 2 L B
HR A AR i 35 Hh 7™ e IR 0 B ARARS L SRR A
iz 128 JU R 0 20 M B 3R AR 7 e IH v L 7 AR
0202 mg/g". FiREE BRI B TAR AR SR
20 i 55 SRR A 7 O I i H H TR R BE 4K 15 B AR
IOESE

PRIt BIF 5 R0 T 2K 2 DU 5 UL e o e B
Ol 5 R e ) B ik 5 5 SR HG 24 R AR R B T 5T
J5 k. DAk AR AR PR H AR 0RO R 24 5 RN 24
PR 5 28 R T T BAT RO 3, © 2B W 44
] B A 2 25 B I 58 R 2 — e

A & T 28 J0 24 JH 800 i BE v 1 1) A= 1 5 7
AR OCHE DA A I 58 4B e /b XS 45 73 By S B 1 3 —
FHE—3— WL WAl i A 3L R (3-hydroxy-
3-methylglutaryl-CoAreductase, HMGR) % K %
R 2L A G1OH 36 R Z Y — & 3L A, 3
HAOH HMGR Fl GLOH SE B AT T 15 41 4347, 1
VAT ) Pk PR iR/ 33 A% AN 7 7R AR N 64T D g
Y E . TE e IR A A A PR A T BRI

TR BB K ) TR L O 4 TR
R4 4 F %2 10 7 540 9 24 A0 9 4 148
DNA FEACBUE Y L7 25 A9 K 4825 1 2
TCAVHBR R HOR A PR 5 T 5 7
THAR I

1 #HEIEE

L1 HAA

Z B Wb B2 B ( Hansenula polymorpha H.
polymorpha) DL-1 B (K Ji & ATCC No.
26012).
1.2 Biik

(D YPD [F{A$: 37 55 (g/ L) - A HE 20 g, BEHE
B 10 g . HAM 20 g, BilE K 15 g, pH 6. 5.

(DM PR R (g/L) HEME 20 g A
20 g, BEEEE 10 g,pH 6. 5.

(3) K& e ¥ 9% & (g/L):. N = & 15 g,
(NH,),S0O, 15 g, K;HPO, 0. 24 g, MgSO, -
7TH,0 1. 8 g, CaCl, 0. 28 g, NaCl 0. 6 g, NaNO;
0.58 g,FeCl;SO, * 6H,0O 0. 006 g, fifi i Z £h iR £
0.004 g, ITCR K 1 mL.

Horpr, fif i ¢ # B (mg/L) : Na,MoO,
2H,0 484 mg,MnSO, « H,O 176 mg,KI 207. 5,
CuSO, « 5H,0 40 mg,ZnSO, « 7TH,O 40 mg,pH
M 6. 5.

1.3 EZZRXAFMLE

o A0 A o 5 (3E B Sigma A ) ; BEHER
. B MR R A OBE. 30 By . CMC-Na. & I8
GF254  Fr RUEE T R 41 A5 COR e i B 2% BiCAb 2 1 )
A IR A s Tris-Hel | Z 5 B 51 BR 44 (SDS)
EDTA | Tris {8 F 5 % GE/R 2 7).

G308 %3 O Bl (Sigma) 5 55 %K AH @ 3% {2
(% Waters); Ddevic 1 Z I fE B T+ 3 A Ml
(IBB).

1.4 X¥F&k
1.4.1 ZIHFEF DNA BIHZE

Z& JUHT BE I R oR A B PE A K B 28 TR R 3
i BCHGHT BN 2 5 g B TR e, AR
WFEEM AR IMA 3.5 mL.2% (R&E 450 .65 C
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BR IR A« — 2 A 35 ) 7™ e R T R 4 R F « 125 -

FU CTAB SR %E thil , BRI S5 26 4E 1.5
mL EP HH (4 1 mL/8E) . 8T 65 CH/KIFHH
R E &M 10 min B8 — K EE 40 min, W E,
B 2 min, A 0.5 mL & 5-F B (24 ¢ 1,
v/v) W HE Y 2 min. SR )5 .10,000 r/min 850> 10
min, B FIER LR ERA 600 pL RNEEN) EP 4
PO ELE ETRERES 30 s I REE S K2
FERA.

10,000 r/min B.L» 2 min 5, 58 FIE R, A
RIT RGN 720 pL B9 75 % C B e 80 pl. 5
mol/L M EEFREM , #2582 $% 57510, 000 r/min &0 1
min Ji7 . Bl WL A 800 pL 75 % (RT3 %0
B LB %415 .10,000 r/min B0 30 s J5
B LV B B0 BRI FEIA 50 1L 0.5
X TE(# RNase) 2% i, ffi DNA & fit, B T 37
CEIRFAZ 15 h. BT —20 CHRAF & H.

14,2 Bk il 4

BB RE R BRI 100 pL #8303 2 mL YPD
WA B TR R4 P, 37 “CL,110 r/min 5 5% 16~
18 b, HUBR A FH O b W R 5 B8 0. 5 %0 + AT 1
K 0.5 %) B B o SR FH I BR S 85b T B0k 0 2 A R
R B E MMM E N 1.0 10° CFU/mL, Bt
0.1 mL PR BB LI A1 F H A2 90 mm
14 T T T L ke, FH T8 TR XU IR 1 ) i T e
1.4.3 HAEETFEARRE M EHEER

MRS 2, B AR E AR 55
HNAG HTEZRELZRAE, FRRENE T E
ASH SHRE RGeS a:30 keV; b 25
keVi;c:20 keV, i AF i Glons/em®) W3 1 Fr .

1 RERNEAFE

%' 70l 4 % 70 4t
1 10 10% 2 15X 101
3 20X 10% 4 25X 101
5 30 10" 6 0

W TR BT I T B 1 T A ML L 2 8 op g
fFNTHEAER ab.c BRER AR 1 PAMKAER
FHEAFET A EALRG, LK 2 mL K&
LA ) TE 3 W0l 438 A 3 A 5 BB
BF 37 CHIBATRE 2 h; &5 FHJCH & 5=k
B4 E T B 0. 1 mL BRI AR T YPD [E
PRSI 1,37 "CHEE BT % 18 h. X & Ak Ak ] A
AbHE L TH AN R DUIRRE T AR R B AL b ARG
KON AR, AT A M2 RIS R B e A
il 2 A )

Tod. 4 FA ™ i IR o T 7 o ik

(DAKREE 71 ABERE

FH 1 3R 4K 45 1 foe A RE 28 1 T A B o 1 7R

AT EA A LI 2 mL A EA
FEHAM TE B8R 3 A 2 KRe s FE AL
B RS- L, 28 TE B9 R H L0 AR B 3% 3%, 76
37 CHEEEF% 18 h. WU A 4 CUKAH . L& ¥
i

(2) i 20 T R 1) 90

¥ YPD B R B LA KRR EHE AN S
mL YPD & A 55 2 5 0 11048 L ilcA 37 °CL,160 1/
min $£ K L HE 3% 90 h 15 & BEW . B & VR 7,000
r/min &0 15 min, WHE LIEWRH T 2B YK
DU, E T e B A A T ol S o, PR b, 32
K H] Molish 2B REEE SO, HARAE B BRI F -

DMolish JZ i, 100 °C T #k 45 & BE w5 - InA
HE 10 mL,id 38, BUEW 3 mL A T8
AP Molish i #1 (10 % 19 2% 1 I 15 W) #5
ARG RERE AL 1 mL WRATIR . 5
2V )2 W T 52 S A 1Y) 26,7 L.

@ Fr B RN BORE SR AR 1 mL m AR
H A 0.5 mL 5 %6 5 &t 43 850 19 7 B I R
FRIRR .65 C/K 2 min, WL W 5 (0, 28 1k

(3) T 4 T bk 1) &2 Wi

400 7 i 75 TR MR AP T AR 200 mL YPD W
RBEFRFE) 500 mL =M, 37 °C,160 r/min,
fEMRREFE 90 h J5.7,000 r/min .0 15 min, W4
W 80 CHE4E & 40 mL, A 20 mL ¥ N i
I, FEI 3 UK K WA 1) 2 IR R e B 7% e ANAE
40 CTFZE T RIGIA 5 mL BB iRt L A5 4E A
VES VR » FH T2 )23 BT 30 AR 20 AH 0 1% 76 ) 7 W R A T
SE MR T

O JZ 2Pk CTLO) & M. K )2 281 H
GFos, il AU T 146,105 °C %4k 30 min.
SRR AR ARG EE L v/ v PR
TE GG 45 R T R IF ] AE ST T WS il SR BE
F IR RI AL

@ W5 RO (A3 ¥ (HPLO) /& BRI (23 4%
. {4 4% £ , Diamonsil Cis # (4. 6 X 250 mm, 5
pm) s AN A, 2 2 K (40 = 60, V/V) 5 28 4046 I
% . Waters 2487; 8 I% K, 274 nm; gEFE &, 20
pLs W, 1.0 mL/min; H:, 25 °C.
Lo4.5 il e Ml 5

Vo o 2 TR R AR R e AR AR IR 8 AR K AR
MRIG AL R0 T4 47 200 mL YPD ;32 5619 500
mL =AM P AT 3%,160 r/min ,37 C,fH
HERTFE 90 h I B 0 R AR FEE R K g
HRERIA TR R B TR 40 HPLC #E A7 8 i G
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W L i
2 HR5H

2.1 REKEBTEARETHANF

SPSIAE aboe =P EERE TR 1 TP NT
FEARNEIETIE AL FA G 5L BVFE &AL om
A2mL ANEZEF DNA K TE B ,.37 CIRE 2
h, BTGB 57 1T W S 42OF MR8 5% 18 h 1T
PR R A R IR 2 PR,

I a VR FR IS bR as X R 5,
FOARA L B VR 10 b VT B ARG L B B4 T TR
it 22 2Z A HAR 2% 4 T VR B AT AN ) 7 b
LR BB 2 R 1 3 TR T AR S PR S X ) ve b
MRS s 1000 o 487 1H 35 3% 5 - ) B0 45 2 TR v 40
A TR B D A 0 W B A

P RS R R 5 a Bl TRE
I RAEXS DNA 72 A2 55K A 3 A W] s, %o 248 ffd B
Q2 L J5T P 220 el gk T T R 7 A O R A R L R
HAMMEAT .

R b M LLER N 25 keV 7 BB KN, TEA
N X 248 L TR AT 4 R 2 ok 4 AR EAR L B
THES , B, A7 16 5 . B A T AR &= A3
240 9 T 220 e S R B A B A L PN 7 A R
I H R SR 2 45 SO A TR R QR TR S TEA
FE IR F] 20 X 10" jons/cm’® B, £7 3 T [ 2] i
1%, B2 R0 2 0BG , vT AR T A0 Py A
SHLH, BT R A /N EE BT, Z S5 B S B
AT 1 B B IAE S R — T B Can i 1 ) .
X2 5B R B NE FEAS AWK
TAEFAPLET —3K.

R ¢ BT RE A, B 0 4 AR 2R 1w 45 A )
TR B ACES 22 H ML ) B FRAB A A0 R B A
A G I BT — R b A AR LR B A,

*k2 HEGFTH

P B B0 /D
He B -
1 2 3 4 5 6
30 KeV 0 0 0 0 0 507
25 KeV 308 16 84 13 9 503
20 KeV 432 416 393 377 353 509

gk BRI i 2, NT I A H R4 H.
polymorpha DL-1 WAL Fh  ARBE 2+ A
R, 25 keV; &, 25X 10" jons/cm?. 10° H. 25
ZAETR KA 10 s. ARG 10 s.

2.2 iR RHH
TEREE 25 ke V IE A& 25X 10" ions/cm’

0 5 10 15 20 25 30 35 40
B F 1 N/ (10%ons / cm?)

B1 MK NTEASHBRABAENEETREYHE
107 Pa B KM T A IMA 2 mL & I0%
R4 TE ¥, 37 CIRE 2 ho W& Tk
RAEFN ] YPD [R5 5, 37 CHER G 18
h, BUR B VE G AL 5 2 A0 2] 100 mL YPD ¥R 85 37
S AT R BRI 0 R T W)k ) Molish U
A BT N

RN TE 2,000 ZHREEFE D, A 313
PRI & B W AE Molish R A3 83 7 A4 s 41 173
R P8 25 TR A A e s I I 3 o A
18, 5[] B 9 o 25 €, S 7 P 24 R £ T
U 54 bk ERZS T REE T HEA N BERE
TP AZ IO DNA [ 40 3, o 5750 1 26
o IR Tk i 2 4 I B S 0 B R P o T A
FHARHE N™ A S B IU R 41 5 A B 9 7 ik )
AN KR TATIY R U T 5 A SRR DNA K
Ay F 5 A Y BE ML R ER 2 B PR A 1% 2 RE .

2.3 ARG H

Zd IR AR AT T 54 bR A BE A AR Ll AT R RS
I AR A RE L B 20 pL £5 B S VTR
W 2P R AR L R AT FE R TR RS- R (4
21, V/ VO BIF, 45 R E & T R IR, 78 %4
KT R WL, 45 5 S I — R 11 K Pe i B 5 0 R e
AR E AL AE 7] — B 2k b, L RIE 58 2 A E L ¥R
0. 30CHNEl 2 Fr7R) o H L] LA 25 8 5 32 1R bk
H b5 411 .

HURE {H—BUWFE W 0.5 mL, H 0. 45 ym
TUFLUE U8, LA 20 ol M aERE &L, 25 “CHEIR, 270
nm % K, 1 mL/min ¥ 3, ¥ 17 & 80K A 6 5%
(HPLO) 23 Bk . % 4 0 Bk [ 0 1 AR 1647 10 5%
A3 Hegh AR 3 B, 4 B PR A R BERE
ROBAH €, 3% rb (1) 10 W B [E] D 120 377 min, 5
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I Fe CuP' WA E AR BTIEGFAGAEE AR £ F Ry R, %%%V‘{M’rﬂ&m
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Cadmium-induced liver injury in mice

and protection effect of curcumin

WANG Lan', JIN Sai', GONG Pin', DAO Zu-you', BAI Xiao-huan', CHEN Fu-xin®

(1. College of Life Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, Chi-
na; 2. College of Chemistry and Chemical Engineering, Xi'an University of Science & Technology, Xi'an
710054, China)

Abstract ; Exploring the protection of curcumin on acute liver injury in mice exposed to cadmi-
um and its possible mechanism. Liver injury induced by cadmium in mice was established,
given curcumin protection at the same time, through detect the content of antioxidant en-
zymes superoxide dismutase (SOD) and catalase (CAT) ;oxidative damage of protein carbon-
yl (PCO) , nitric oxide (NO), and trace elements Cd, Cu and Zn contentin the liver, to re-
search of cadmium on the liver damage degree and the protective effect of curcumin. Curcu-
min can reduce liver injury caused by cadmium, mainly by reducing the content of NO and
PCO(p<C0. 05), respite the activity of SOD,CAT,reducing the cost of Zn*", Cu*". Curcu-
min though antagonism oxidative stress induce cadmium exposure,have a protective effect on
the liver injury.

Key words: curcumin; cadmium; liver; oxidative damage
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Analysis and application of series steaming technique on flavor grains
addition in the distilled process of strong flavour chinese spirits

PENG Bing', XIE Guo-pai', CHENG Wei', LI Zeng', XUE Xi-jia®, WU Li-Hua

(1. Anhui Golden Seed Winery Co., Ltd., Fuyang 236023, China; 2. Analysis and Test Center, Anhui
Golden Seed Group Co. , Ltd. , Fuyang 236023, China)

Abstract: Preparation esterifying liquid used yellow serofluid by biological esterification tech-
nology to application in series steaming process,combined with the characteristics of wine re-
tort distillation. Application of esterifying liquid with pool bottom flavoring fermented
grains,fermented grains composite esterifying liquid in production,to make full use of flavor
substances in fermented grains and improve the excellent rate of liquor,research the produc-
tion process technology and quality characteristics of strong flavour chinese spirits. The re-
sults showed that the series steaming keeped the base liquor rate in steady,and improved the
content of flavor substances in liquor effectively, excellent rates of liquor increased about
2.0% on average.

Key words: esterifying liquid; bottom fermented grains; series steaming; excellent rates
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The application of two-way balancing test
technology in torque converter

REN Gong-chang', WANG Hong-wei'"*

(1. College of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. Shaanxi Aerospace Power Hi-tech Co. , Ltd. , Xi'an 710077, China)

Abstract: Torque converter is one of the important parts of the vehicle infinitely variable,so
the balancing test of the torque converter is an urgent problem. The principle of two-way bal-
ancing test and measurement models were studied,and two-way differential speed balancing
machine was designed by using this method in this paper. By contrast the common balancing

test methods to verify that the two-way balancing test technology has a significant effect on

! . . . .
the torque converters' dynamic balance in improving the accuracy.

Key words: torque converter; dynamic balance; two-way balancing test technology
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Structure analysis and optimization of high-speed
machining center lathe bed

GAO Dong-qgiang, WANG Wei, CHEN Chao-qun, ZHANG Xi-feng

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

Abstract: Aiming at the composite reinforcement machining tool bed of the machine center,
make the static and dynamic analysis by Workbench, get the deformation in all directions, the
six order natural frequency,and the description of the vibration type. According to the topol-
ogy optimization results,increase two sand holes and the grid area at the bottom of bed. Take
the static and dynamic analysis of the improved structure,through the chart comparison, the
static and dynamic performance has some promotion. Harmonic response is carried out for
the optimized model to draw the chart of frequency-amplitude. The chart showed harmonic
response’s result coincided with mode shape.

Key words:lathe bed; machining center; modal analysis; topological optimization; harmonic

response analysis
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Mode analysis on the rod fastening rotor base on ANSYS

JIA Yan-xu', ZHANG Suo-huai** , JIANG Xian-long®

(1. College of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. College of Mechanical Engineering, Shanghai Institute of Technology, Shanghai 201418,
China)

Abstract: Modern large scale gas turbine's rotor is the main form rod fastening rotor, The
contact friction between wheel and the pre-tightening force of the rod have an effect on rotor
dynamics. Establish contact model on ansys, by structure characteristics of rod fastening ro-
tor,make rotor modal analysis of take into account contact friction and the pre-tightening
force of rod,get natural frequency and mode shape. Through the analysis of rotor, with in-
creasing the pre tightening force, the overall stiffness and natural frequency has increased.
Speed of the natural frequency is fast when the pre-tightening force is small, with the in-
crease of the pre-tightening force,speed of the natural frequency is slow.

Key words:rod fastening rotor; contact effect; modal analysis; natural frequency
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Study on 3D digitization of fabric based on photometric stereo

LI Jian, MA Yong-chao, MA Wen

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

Abstract: With the rapid development of virtual reality, the 3D reconstruction of fabric get
more and more attention in the domain. It becomes a hot issue to digitize the fabric with a
cheap,simple, rapid and high precision method. In this article,a reference sphere is used with
the same material packaged to directly solve the normal vector from the relative brightness of
the pixel on the object based on photometric stereo, and then the depth value is calculated
with several geometrical constraints. Compared with traditional stereo vision method, the
method proposed avoids the problem of stereo matching in binocular vision. It is verified
from the simulation and experiment that the method in this paper is not only faster,but also
with better results.

Key words: photometric stereo; reference sphere; fabric
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An online method for measuring the effective area of leather

NING Duo', WU Lin-lin', SUO Long-bo?

(1. College of Electrical and Information Engineering, Shaanxi University of Science & Technology, Xi'an
710021, China; 2. Engineering Research Center of Mechanical Testing Technology and Equipment, Ministry
of Education, Chongqing University of Technology. Chongqging 400054, China)

Abstract:In order to solve the problem of the effective area of the leather in the production
line, a measurement method based on image processing technology is proposed in this paper.
This method is based on the texture feature of the leather surface, the gray level co-occur-
rence matrix (GLCM) method is used for features extraction, the maximum distance between
classes used to distinguish the defect area and the high quality region. Threshold method is
used to remove texture in leather image and obtain binary image. The effective area of the
leather is calculated by boundary tracking calculation. The simulation results show that this
method could achieve the effective measuring leather area.

Key words: effective area; defect detection; image measurement technology; gray level co-oc-

currence matrix; real time measurement
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Simulation model of the asynchronous direct-on-line
starting of high voltage synchronous motor

GUO Kun-li, LI Huai-li, LI Guo-dong

(College of Electronic and Information, Xi'an Polytechnic University, Xi'an 710048, China)

Abstract: The asynchronous direct-on-line starting of the high voltage synchronous motor is
the simplest and most economical starting method. This paper has established the state equa-
tions of synchronous motor based on Park model, which mix per-unit value with actual val-
ue. Then,using Matlab to write asynchronous direct-on-line starting program and solve dif-
ferential equations by Four Order Runge Kutta, which overcoming the shortcomings of low
accuracy,long simulation time and complex modeling by using Simulink. Simulation curves of
the case indicate this method is correct and effective.

Key words: high voltage synchronous motor; direct-on-line starting; simulation model
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Abstract: Based on the theory of background value building, this paper attempts to use the
Lagrange interpolation polynomial to fit accumulated generating sequence (1 —AGO), and
then use the function to construct a more accurate background value,and this method is ap-
plied to the modeling of hail fall by seeding Agl at different time. The results of application
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traditional model. The modeling results show the effectiveness of this method.
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Optimal control strategy of nonautonomous
Gilpin-Ayala harvesting systems

GUO Hai-ye, DOU ]Jia-wei”

(College of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710062, China)

Abstract: In this paper,we investigate the optimal control problems of nonautonomous Gil-
pin-Ayala harvesting models. For a periodic Gilpin-Ayala control system, the existence and
stability of positive periodic solution is discussed and by choosing the harvest effort as con-
trol variable,the exact expressions of the optimal control strategy and the optimal profit are
obtained by maximum principle of differential system and some analysis techniques. Also, by
choosing the harvesting rate as control variable,we study a maximum harvesting problem in
given time range for a general nonautonomous Gilpin-Ayala system, the optimal harvesting
policy is determined respectively for the different initial conditions.

Key words: Gilpin-Ayala harvesting system; periodic solution; optimal control strategy;

maximum sustainable yield
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