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A study for high-efficiency separation of aluminum-plastic
composites based on natural solid acids
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for Experimental Light Chemistry Engineering Education, Xi'an 710021, China)

Abstract: Natural solid acids were selected to separate aluminum-plastic composites. The
effects of temperature, concentration and solid-liquid ratio of three solid acids on the separa-
tion efficiency of aluminum and plastic were investigated. The optimum conditions were as
fellow :liquid-solid ratio was 350 L/kg,the temperature was 90 ‘C,and the concentration of
oxalic acid solution was 6 mol/L. Under this condition, the completely separated time was
only 15 min,and the aluminum loss rate did not exceed 4. 4%. In addition,it was proved that
oxalic acid still maintained good separation effect on aluminum-plastic when it was reused 3
times. Low volatility and cheap green natural solid acid is expected to become a new type of
separating agent for the realization of low cost and high efficiency separation and recovery of
aluminum plastic composites.
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Effect of chrome/aluminum tanning agent retanning on the thermal
degradation properties of TWT tanned collagen fibers

LIU Dou, QIANG Xi-huai®, LI Yu, CUI Lu

(College of Bioresources Chemical and Materials Engineering, National Demonstration Center for Experimen-
tal Light Chemistry Engineering Education, Key Laboratory of Leather Cleaner Production of China National

Light Industry, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract:In this paper.a new type of chrome-free tanning agent TWT was used to prepare a
sample of cowhide collagen fibers,and the collagen fiber samples were retanned with chrome
tanning agent and aluminum tanning agent. Respectively,the thermal weight loss analysis of

the three types of tanned collagen fibers above and the untanned collagen fibers was per-
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formed and the thermogravimetric analysis data for four samples at different heating rates

were processed using the Satava Sestik and the Flynn wall-Ozawa method. The results show

that,at the same heating rate,the thermal degradation temperature of the TWT tanned colla-

gen fibers at the maximum degradation rate is higher than that of the untanned cowhide col-

lagen fibers, and its activation energy has been increased by 25. 595~ 33. 309 kJ/mol, the

thermal degradation mechanism of two collagen fibers conforms to G(a) = [— In(1 — a) ]*.

Similarly,the thermal degradation temperature of the retanned cowhide collagen fibers at the

maximum degradation rate was significantly higher than that of the TWT tanned cowhide

collagen fibers,the thermal degradation temperature of chrome retanned cowhide collagen fi-

bers at the maximum degradation rate is higher than that of aluminum retanned cowhide col-

lagen fibers,and the activation energy of the retanned cowhide collagen fibers is lower than

the TWT tanned cowhide collagen fibers, but the thermal degradation mechanism of the

chrome / aluminum retanned collagen fibers is also consistent with G(a) =[— In(1 —a) ]*.

Key words: chrome free tanning agent TWT; chrome tanning agent; aluminum tanning a-

gent; thermal degradation; collagen fiber; leather
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PR ECE 2F 2 I R 2T 48 3.0 g #% A 500 mL 4EE
A 300 mLL ZE 4R K, FH A6 0 4l R R Y
pH ZE 7.0~7.5, A 6.0 g TWT #5| ., ZE=E T
JelR 3 ho FiAE 40 'C F4kLe4R % 3 h, B 7,
WHHRY 0.5 h il Ug I FH 28 18 7K Uk i e Jit 21 4k
HAR TS 73 TWT )8R 00 8 28 B B I 21 e .
1.3 4 A %6 TWT w83k R R 4 A&
4 ) &

FREU TWT P 8% 0 o8 2 J B JR 4F 48 1.0 g %
A 250 mL #EIEH . M A 50 mL ZZ18 K, 1 iR
W pH £ 3. 0~3. 5, A ER NI 2 h, F
MK 2.0 g ARZe R Y 2 hs RIS T 10 26 (R Bk iR
AN WAE 1 h NI IR) pH & 3.8~4.0,
% 1 h,#h7K 50 mL J57E 40 ‘CH¥ 2 h, & T
W HIRG 0.5 h. vk If FH 28 18 /K Uk % e It 27
Y, [ IR TG AR BRI TW T 088 8 2R e
SRR
1.4 4BETEGN TWT 8% % F IR R T A4
on 0 %) &

FREL TWT ) 8E /Y 8 20 2 B 27 4k 1.0 g %
A 250 mL #EJEIR L A 50 mL K, R
VW pH £ 3. 0~3. 5. FEFEW| FEH 2 h. 7
IMARRERT 2.0 g Ak2E 4R 2 h SR TH 10 20 i B
MRS NS WAE 1 h W2 H IR pH & 3.8~
4.0, 8% 1 ho#b/K 50 mL J57E 40 “CHE 2 h, %
B H IR 0.5 h. filt U8 IF H 2808 K vE IR IR
JREFYE, AR T ISR R R TWT %) 4 ¢
2 J5 2T A
1.5 TG /DTG %#

Pl ®y 12,1, 3.1 4 FiEh & =i
e F AT AR R R T A B A R R DR 2R
RS T 40 CHZS T4 4 h R 7E TR g R 77
it —JH B EE. TG/DTG Mk 4444 5 °C /min,
10 °C/min, 20 ‘C/min B IN#H#GE R T FRH IR
(i 60 mL/min) 4T, B4R IR BE 25 °C, A
YR 5 2.

2 HFR5iTE

2.1 R¥%EHA TWT 8% F EIRR G 48 TG
#= DTG o #7

1 ATE 2 4300 R T [E i R T
(5 C/min, 10 °C/min,20 °C/min) M) A ¥ H 85 4=
BB B 2T A A0 TW T %08 04 B 20 B S IR 241 4k 1) TG
A DTG h&k. hE A LLE TG 4l L2
Py bR A T S B B A 0 R
200 “C {5 Bl P 32 202 S JRL 2T 2 v B ¥E R /Ny T )
JE K3 45 K m#c # 200 °C ~400 °C, il F
RO it I I 2 A ) B o R T R 5 RS IR R
400 C LA | 3228y v 1 e fb 5k 1 1) o6 A L it 2F
4 o AR b D 2%

AT 1 IR AR AR SO A L R R B R
BB 2F e R TWT ) 85 1Y) 8 28 K e it 2F 4 76 W)
SR A B B 1 2K B R AR 1 3T, {HJE AE AR
M A R O 2R R IR A 4 B R R Rk S T
TWT W B4 IR 4, X F2EH T
TW'T #5590 (%) 22 6 B 1 4 FH HE 2% T 2F 4k (9 34 45 .
N 2 R REE R TWT ) 8% 8 2 Bz i J 2 4 1)
FEAE R B2 £ vT U FEAR [ s R N , TWT
I 1 8 A B I i 8 2 A 3 3] e K ik S 4 I 1Y
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- KREHR/%
" G
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TWT ¥R 4 e e TR 4F 4 8.0 52.2 9.3

2.2 BB/ BETLARETFAIREB G %0 TG Fo
DTG 2 #F

B3 MK 4 B8 TARMMEZELT (5 C/
min,10 °C/min,20 “C/min) 4% 5 4% 5 F1 48 B
BN TWT W4 IS R 27 4k TG M DTG
M2k, 52 0 0 B 28 I 2T A 1 AP i L AR E = A
LR B 2 3 AT LA BB R A 4 AN
A 00 % F A4 v TR R A TWT 40 8% it it 2 4k
X ] BE S T A R o T R 2 Gk — i R
JEE ¥ e BT 8. [R) B A U I T A A in R4S A B B
(4) 2 SRR R T 4 A R IS DR AT 4 U IR AR R o T
5508 DT A 1) A8 B B R R T AR T A T

2% 2 v DU B A B A AT A A i AR AE IR R
Bl 09X F ] DL R AT A ) RS 4 o i T
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g 30 52 A, Y59 T i 3R 14 3 ok A RN TR R
£F 2 ) 11 22 16 4 B AT 2 1 B D £ 4 1 AR
P BAER —THE SR T8 2 a4 IR er 48 5
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0.0f
100
-0.1F
sor 5°C /mi = o2
5 E L
* /min 20°C/min g
R ; =
& 10 C/min a 03k
60 £
()
0.4F
40
-0.5
1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Temperature/°C Temperature/°C
() $8 B MR TR e ISR £F 4 1 TG il £k (b)Y R A W R AR 4 1) DTG 42
B4 ARG FFRIRR A% TG = DTG ¥ £
T2 HEYREKEAEERERARMBEZRTHIFMERE
A 5/CC /min) 10/C°C /min) 20/(°C /min)
" T,/ C T,/C T;/C Ti/C T,/C T;/C T,/C T,/C T;/C
RAEH A R AT 4 191,350 308,454 372,654 210.354  320.354  380. 354 206.616  335.202  387.132

TWT W88 4 e IR 448 199,726 310.227  401.776 214.343  324.386  434.694 224,197  339.433 443,922
WAL IR AT E 274,812 329.855 384,867 292,559  337.559  397.559 282.543  347.543 402,543
AW YRR A4 244,358 314.358  379. 358 252.575  332.570  387.573 332.570  340.542  392.542

W T R AR T, VAR T & 1kRE

x3 BH/BETERNEFEREFE AR S TWT W8 8 4 K e Jit 28 48 3% L BE 1Y 1
EABSBEMEBEHNAER BATLIE W, TWT 50 2 4t (0] 47 76 b 2= S A
me YT Y ROAZ I L H T TR A A A ) £ A ibE L T AL B
(L I i IR E BAE 2 I Ry — A Y0 AN 2 R A
6 5T R A B I T 2T 4 8.9 38.5 13.4
BRSO R R AT 4 9.8 39. 7 14.2 ° .
2.3 AHHF TWT 49 9% 69 3 4 SRR F 4 el
% =it
¥ H Flynn-Wall-Ozawa % fil Satava-Sestak o 21‘23?:
AL BRI A TWT )85 19 68 4 B e i £ 4 1 o
TG i 28 8 ¥%. Flynn-Wall-Ozawa ¥ Satava-
Sestak 1 Il 19 5 4A T B AR AN 3R 4 1SR 5 IR,
T4 KAEHNEFEREFSE
B TG R it EHIE
/(“(?fmin) Ry a:ol.:()(::o.gs «=0.4 =015 B0 res 70 . X;O;P/K 80 L8
DD T s ARSRENED Fh Lo
20 1.301 1.760 1.718 1. 681 1.648 1. 627 1.607 /{‘%iﬂf%'—éu éi} lgﬁ Xj_ 1 OOO/T é,j 5“( ‘% ﬁhé&‘
x5 TWIMEEFERRESH 1.3f s R
B TG R a1+ & &4k Lok - o
u‘p ‘ e 1000/T i ' ° “iaof{‘%
/(°C /min) @=0.2 a=0.25 «=0.3 a=0.35 a=0.4 a=0.45 11+ < a=45%
5 0.699 1.817 1.782 1.752 1.726 1.701 1.676
10 1.000 1.764 1.737 1.709 1. 686 1.665 1. 640 1.0r
20 1.301 1.749 1.714 1. 685 1. 660 1. 638 1.617 ﬁbLD
2.3.1 Flynn-wall-ozawa 2434 - o091
&5 FE 6 S AREEM S TWT W) 88 4 i 0.8-
JREFYE 5 TWT ) 8% 8 4 5 e 5 2F 48 ] Flynn- sl
Wall-Ozawa A0 FRAF 2 A 1gg XF 1 000/ T MK HR . ! > ! '
128 o P VT L s 2 00 8 AR 7 L 24 A e e
ABEEILT 1. X1 5 A1E 6 Firm () Bk A7 b 2 B 6 TWT 8R4 %A Flynn Wall-Ozawa

AT ARATAH R Y 23 % 5 AL BE (AN 6 Fir ). 3R 6 H AL TATE) 89 1gh AT 1 000/ T 49 % £ th &
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K6 BHERERKIREFHES A Flynn-Wall-Ozawa % &b I8 15 2 i) $3E
FE il S8 a=0.2 «=0.25 a=0.3 a=0.35 a=0.4 a=0.45
] PES —8.230 —8.387 —9.615 —8.481 —09.548 —11.525
S ¢ Ji £T 4
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FR —8.108 —8.585 —8.766 —9.082 —9.482 —10.040
TWT )5 8 4 B 28 A WAL fE/ (k] /mol) 147.603  156.294  159.582  165.341  172.621  182.777
e —7.972  —9.716 —9.253 —8.120 —7.775 —8.845
SRR AT A WAk RE/ (k] /moD) 145.135 176.872  168.443  147.818 141.531  161.024
SES —8.829 —10.620 —10.435 —8.912 —10.833 —10.871
LR RS AT A WEALRE/ (k] /moD) 160.726  193.325  189.972  162.240  197.201  197.905
2.3.2 Satava-Sestak B:4>#H7
WA LA 2 R R, e Ak B 0.8 « B=5C/min
Ga) =[—In(1—a) ] fE R HLEL B A7 1 7 Rl 38 =2t o
8 # ] Satava-Sestak 140 AR F| 1 1g[ G (a) % 12|
1000/ TR, Al LIAE H LG HL W HKX R %
AT 1 X 7 ME 8 Bras B4 R R T ET
A 3R] FRAT A XT N B 43 f 15 AL RE (AN 3R 7 B ).
R 6 AR T7THRES TWT WIBEE 4 KR 2.0}
J5L 2T 4 3% Ak B8 B 88 g xF He AT LB, N Satava- 160 1.64 1.68 172 176  1.80
T'x10° /K

Sestak %313 1% AL fE 5 Flynn-Wall-Ozawa ¥ 3k
R ALRE— 3. B 25 B Hr 3k 6 FIER 7 8K
i iff A B T A R I DR AT 4k Y TR AL BE R 138.
746~154. 385 kJ/mol, TWT %) #% # 2k Jz Ji J5 2F
A1 TR AL AE A 159. 341~ 187. 694 kJ/ mol. U8
TWT P8R 5 85 4 7 i I 2 4 (%) B i 305 1k ik & 3%
PR R B ] 3K 25, 595~ 33. 309 kJ/mol. 3% & A
R TWT W8 o i J5E £ 4k P 3 1% D 1y &0 R
e P SEEAE I 555 L AE TWT 500 25 4 1) 3% 7k 2 5 R
JE SR AR 2 1 B S 7 A T R I A S B TR A
£F 2k N R 5 B 45 ) in A R 2 A RE R
W R — U B T TWT 85 50 3 1 25007 1 5 1
B2 J5 2 4 7 AR E 1
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A
0.8
uB=5C/min
1.0+ ©8=10C/min
AB=20C/min
=1.2r
j=]
@) L
E‘O 1.4
1.6 [
1.8 F
20F
1 1 1 1 1 " 1
1.60 1.64 1.68 1.72 1.76 1.80 1.84
T'x10/K

A7 kAR %A Satava-Sestak ik 4 2
13289 1g[G(a) 137 1 000/T 89 X% &R W &

B8 TWT ##hk B ¢ % A Satava-Sestak %

4124338 1g[G(a) ]2 1 000/ T 49 % & th &

KT REHMTIWIVEESLERESER
Satava-Sestak 3% &b I8 15 B &9 £ 15

T B G i 1 Y TW'T 1] 2 I Ji £F 4
o 1L RE 1L RE
/(C/min) R e
miny B mob B k) /moD)
5 —7.622 138. 746 —8.819 167. 114
10 —8.273 150. 598 —10. 739 187. 694
20 —8. 257 150. 318 —9.682 177. 565

2.4 KA/ BETEREF IR 0y K5 R
3 ) F

[ FE b % F Flynn-Wall-Ozawa 3 1 Satava-
Sestak ¥5 4k 4% K /4R B 7 5 BR 10 A B R 41
4 TG B 4. Flynn- Wall Ozawa ¥ fil Satava-
Sestak ¥ Fr i 19 JUUG T 800E 3 8 Ak 9 Fion.
2.4.1 Flynn-Wall-Ozawa 353 #7

P9 RIIEL 10 S8 0 /40 BT 5 B 110 B 4 B G
JEE£F4E ] Flynn-Wall-Ozawa 7 4b #4532 19 1gB X
1000/ T BYSC FR fh £k, XF & 9 A 10 Prs B2k
FRIEAT A BHAT R A A XN 1 8%y / B0 BT S R B R
B G T A8 4 1) A fif 1S AL RE R (W3R 6 ).

x8 WERAFEKRETEDN

TG R s it HE#i#E

3 1000/ T
e lgp p - -
/(°C /min) a=0.2 a=0.25 a=0.3 a=0.35 a=0.4 «=0.45
5 0.699 1.721 1. 681 1. 650 1.621 1.582 1.546
10 1.000 1.667 1.637 1. 603 1.566 1.525 1.502
20 1.301 1.654 1.624 1.593 1.561 1.518 1. 480
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T NHERESREREFHY
TG Rt EHE
2 1 1000/ T
JCC/miny #2002 a=0.25 a=0.3 a=0.35 a—0.4 a=0.1
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20 1.301 1.716 1.679 1.641 1.599 1.567 1.530
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Research progress on fabrication of three-dimensional graphene
materials and their application in water treatment

WANG Xue-chuan, WEI Fei, LI Ji

(College of Bioresources Chemical and Materials Engineering, National Demonstration Center for Experimen-
tal Light Chemistry Engineering Education, Shaanxi University of Science & Technology, Xi'an 710021, Chi-

na)

Abstract: Porous graphene bulk, also known as three-dimension porous graphene materials,
whose precursor is graphene are a kind of new materials with low density, high porosity,
large specific surface area,good chemical and thermal stabilities. They have gained great at-
tention in recent years, mainly due to their unique structures and superior properties. This
paper systematically introduces the present preparation methods of porous graphene bulk
materials (including graphene hydrogel, graphene aerogel and graphene sponge et al) and
gives a overview of the application of porous graphene bulk materials in the field of water
treatment including water heavy metals, dyes and organic pollutants. Finally, the existed
problems and challenges are summarized and prospected.

Key words: porous graphene bulk; aerogel; hydrogel; water treatment
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 OE AR RINRAAL S (H,S) K NaSH /&34 i 3 % 45 it b 69 4F A . 2L 27 A 7 o 3k A #
., %ﬁ&;ﬁ& 50 pmol/L CdCl, #ria F.H,S s # &t A KA EALBEE B F — 2 5] £ 2 A L35
AR Fw, AASNE HLS Ak apa a2 PR, AL RE R, MR H,S
B4R NaSH J& 48 ihia Tl o9 Ak K4 0% CdCl, mria 432 EH T 48.94 %, & F4 & %
BETH26.77 %ot 48 LT 45.83 WM R ALY HALE(SOD) LA T13.90%.,
b B =B ( MDA) 4% w&'f 63.93 %. % LA MR HS e e — R A2 E L4 M Cd #F
PAF I R B RS MR AR R A KL B WS R HLS T VAL 45t Bkda I 64 g
RSB I0g FE
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Effect of hydrogen sulfide on reducing cadmium
stress in Arabidopsis thaliana

JIA Hong-lei, LIU Ke-na, LIU Yang, YANG Jun

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

710021, China)

Abstract: The aim of this study was to investigate the role of exogenous hydrogen sulfide
(H,S) donor NaSH in cadmium stress in Arabidopsis thaliana. In this study,wild-type Ara-
bidopsis seeds (Col-0) were used as materials to investigate the effects of 50 ymol/L. NaSH
on the physiological and biochemical indexes of Arabidopsis thaliana growth and antioxida-
tive enzyme activity under 50 gmol/L CdCl, stress. To elucidate the role of exogenous H,S in
citrate stress in Arabidopsis thaliana. The results showed that after the application of H;S
sulfide donor NaSH , the root length of Arabidopsis under CdCl, stress increased by 48. 94 %
compared with CdCl, stress single, the ion permeability decreased significantly, the chloro-
phyll content increased by 26. 77 % ,and the root superoxide Dismutase (SOD) increased by
13.90% ,and the content of malondialdehyde (MDA) in the root decreased by 63. 93%. The
results showed that exogenous H,S alleviated the degree of peroxidation of Cd*" to Arabi-
dopsis to a certain extent and improved the resistance of Arabidopsis to cadmium. Therefore,

exogenous H, S can alleviate the stress of cadmium on Arabidopsis and improve the stress re-

* WrFs B #:2018-05-24
HEEW B :BHE AR FEETH (31700445) 5 BeViRL K2 A R Bl 2A A2 4T H (2016GBJ-01)
TEHE BT SULLE (1985 — ), 2, H AR K2 N BV #0819 O 1)« A 0 Bl 1k
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i ]z T 3% D 4K BR &5 - 75 4 IR BfY
LER&(MG)IZ

x W', FRAE K OK, AR

(1. BEPERLF R (b2 510 T 2%, BeP P2 710021; 2. PRV RIS K 2% GR35 TR 2B, Bepg P
7100215 3. PUNIBE T 245 B9 TRE2#BE, PUJIl BB 643000)

W OEARGMBETEAAT MG R E, £ LR EEB AL, RA Box-Behnken " 5

mmAE AR, F R T IBE CRR A, ‘ﬂl‘h‘?"ﬁ]z LM R EF pH ZAE £ TR W R0
BRI T RAERMEMS. AR EREAN BE pHOK M mzﬁu%%+?ﬂ&~ Bty X EAER
xf‘ﬂ%‘friﬁﬁLﬁﬁ’Vﬁ M BT E AR MG 8 A S A 8 E 33 °C AW AF 1 71 min,

R A R E 6.3 g/L.FMmesRE 110 mg/L.pH7. 5. AREZEH T, W& F BT MG 8K

M & T8 96, 71%.

KRB M Ek; LESLS

hE 2% S :X703.5 MEKFRERD: A

Optimization the process of adsorbing malachite green (MG)

by anion distiller’s grains with response surface method

WU Ni', LI Cheng-tao*, ZHANG Min*, WEI Chun-hui’

(1. College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an
710021, Chinas 2. School of Environmental Science and Engineering, Shaanxi University of Science & Tech-
nology, Xi'an 710021, China; 3. College of Bioengineering, Sichuan University of Science &. Engineering,
Zigong 643000, China)

Abstract:In order to improve the adsorption rate of anion distiller's grains to MG, based on
the single factor experiments, the Box-Behnken response surface was used to optimize the
process,and five factors including temperature,adsorption time,adsorbent dosage,initial con-
centration of dye and pH were investigated to get the best adsorption conditions. The study
results showed that temperature,pH,the interaction of adsorbent dosage and initial concen-
tration of dye have a significant effect on the adsorption rate. The optimum conditions for the
adsorption of MG by anion distiller’s grains were as follows: Temperature 33 °C ,adsorption
time of 71 min,adsorbent dosage of 6. 3 g/L,initial concentration of dyes of 110 mg/L and

pH7. 5. Under these conditions,the adsorption rate of anion distiller's grains to MG reached

x W FS A HA:2018-04-19
EETR P4 o2 i BRI H (2017069CG/RC032(CPIG001)) 5 VU4 # & T RUF R H (172B0306) 5 P4 )13 T 27 B by
JA B+ (e 50 TAE S BHIF R 35 H (2017 YSGZZ01)
EEBIMN R D81992—) Lo BRVGHI )N L FE BSe 0+ 52 A L BF 58 O 1) SR BE D RE A1 R
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LA (MG) & —Fiai A & BOtEN &6
ghanik B T =R gurl, 2 T Bl L 25 21
|72 oo /AR N I i = T S S Y 0P
SECH e A B K R i R L AR
R P BT 23 R K AR T 8 A 7 A B L B0 L BR AR
(2 I 0 PR Yok B2 K B TR B EL R X i3 Y
o MDA T [R) R 2 B i R Tl b % — A K
AbF TV B BRI B M I B R Sk A L S
T X 2 ik v ek L g 8 1 K1) UG €5 Ak B X L
IR Z BRI DR I W B T R
Ak B YLRHE K.

A R S K R e L AR A B L TE e R IR
K Ak 3 T B T R A I AL R
A FE 2B 77 0 2 K TR Ol A 7 i R R Y
FEE Y, EAEF I ABWAEE It AT
FEC L RTR T2 Bk B AR DR R R R
ARG 3 80 R T R AR T PR K B 2
J 4= A8 B, A U HE RS H 3 ™ A B RIR 2L T
233 RS G YO R ) R Ry R R
FOERTH & A R R NG E AR M B — AT
i (5 B B A L E N SRR R A AR
FLAT IF & 04 mT P AR A

A5 LA AR Ay 5 5% G Ak LR Ak 2% O
PL MG 321 K R BF 58 %5 4, AR 48 e 1 1 A Ak vk
T Box-Behnken™ ™ 52 56 % 11 J5 £ X} i & L W% Bff
P T) L MR AT 500 2 Gkt B 0 dn vk B L pH AN IR
XT B B T R W B MG 25 G 52 i i AT i 5, DA
o8 W R 3R 2B MG YR K 1 1 FH $ 43 B
WK A,

i}

1 TBEH

1.1 KA BHE

(1) 3= 2500 W ks, P2y A A AL
(AR, REET R Sy k25300 7 B2 vl 5 fL 48 &
(AR) . g KB K5 4l b TJF & o b5 — B A B
(AR) . KT K 1k 2% 350 A B A w5 501k B
(AR) , KT K 1Ak 2= 3050045 BRA .

(2) EFAURS P FEHL(XS-10) , _E Ik B BF 5,
A BRI IR 4% (0S-1102), [ WAL 4%

AR E] 3 AT WA 6 BT (UV-260) , LT
JEATAL B AE BR A 7] 5 Vector-22 f# BL I 748 2T 48
AL FT-IR, 2 [ Bruker 23 A ; FEIQ45 i T
WEE . SEM, 3£ [E FEI A H.

1.2 P& F B A R A A ad ) &

B 15 g MRS RS A A 250 mL = [T Bei .
JnA 200 mL.10% NaOH ¥ , 7F 30 °C .110 rpm
K W TR OBE 3 b OB 5E R FH 2848 K R 2
Pt K A MR PR B e 7R 60 CHEAE b T se 4 18
B B Ak TR 2 4.

TR 00T R £F 4 B T 250 mL 9 = RS
H, A 200 mL. 5% ) NaOH . 78 30 °C.,
110 rpm MK RN 0.5 hy It A—=Z &K CS,
kSRR 2.5 hy JANA 20 mL 5% (1) MgCl, 1%
0.5 h JE 8 1k I . FH & B FN 28 18 K Uk & 2 b 4
FE 60 “CHEFT v 105, 15 21070 4 WL BF B4 ) 25 B &
FH.BF S 75 48 2 B0 A4 R Y 1 25 a1 1 BT

(C,H,0,0H)n + nNaOH ——» (C,H,0,0Na)n + nH,0

S

(C,H,0,0Na)n + nCS, —» C;H,0,0C SNa
S S

2CH,0,0C—— SNa + MgCl,—3» GH,0,0C OO,H,C, + 2NaCl

SMgS
B1 METFEAREHFGHE

1.3 M B-FRMAH R

ffi H Vector-22 {8 HL A% 3 21 41 6 35 A3 43 A
W B A R I 454, RSSO 4 000~4 00 em ',
FIRE N 32 R FEL Q45 146 8 1 8 s
WL W B A4 R 09 26 THE 28
1.4 2RZEE

H 0.5~10.5 g/L 4B ES 519K 43 il i A 3
50~400 mg/L 1 20 mL pH 7 1~11 Z A ) MG
WL AR 25 °C ~45 °C I A TH IR R 7 g b 0
30~300 min. BB, 850 20 25 LI W, 28 18K
YER 2%, S A0 43 G BT AE MG 1 B KW I
WA (620 nm) T I 5E W BT IS Y Gy ORk e B2 g3 0 25
ZE T U W BOE A [ L W R R0 A L Rk Y ) vk R
F pHAELX IR B BE A S e Gl A R TR G k) A
NGRS al e
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WR A W IO T P Ak BH B TR B L A SR (MG T e 29 -

7= X 100% (D
KO Co s C, 43 5 R B BE 01T b5 e BE AN
B AV B, mg /L B3, %%,
1.5 Box-Behnken ¥ 204 52 36 3% it

FE DR 2R SO0 A R b, DA BE W B A ] L
BEESR A e pb Wk B2 L pH Dy F R R LB ES T
TR X MG M B 25 Ay ) 17 {5 A 3R e B =
A RF W2 B 385 W 55 AR 7K F- 2% LR B = AN K
R —1.0.1 BEAT S i - 57 N 5 =K B9 Box-
Behnken HH08H A 3256 45 R ANZE 1 TR,

®1 ITHEAT=EERZERHEKFER

Wz i £ 7K g i B (E

—1 0 1

g/ C A 27 30 33
W% B B ]/ min B 70 90 110

W% B 390 1% =/ (g /1) C 6 6.5 7
YR G W BE / (mg /L) D 80 100 120
pH E 6.5 7 7.5

2 #FR5ITE

2.1 EAEEMATE W FTIR 547

P 2 A A o T A R 1R TR R 9 FTIR 8145
ME 2 7] LA, o PE R AE 3 699 em ! A
3417 em ' Ak — OH 1 47 4z 2l W i i 1 53, &
1738 e 'Ab#Y — CH, A 45 9% 2l W2 Wi 4 3 2k HL 78
1632 cm™ ' Ab— CH, {1 45 4i 2l W Wi 04 384 5 L 13 W] 22
Ak R NaOH Fl CS, 57008 % 4= 7 A 54
FH s BT AEE 1 090 em ' Ab B —C— O Ay 45 4k
B AT | 32 T AR A S T R £ 4 - — OH
K T AL R[] B s R AE 1160 em '
1420 em™ "I T —C=S 5 —C—SH ik h i
W, X — 25 BAEH T —O0—C=S EREH 117
FESH UL CS, BUEI R TR AT 4.

AR

Transmittance/ %

1 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm”’

B2 REAMHBR/AMBBEREY FTIR #H
2.2 BREBOMEATE W SEM 547

P 3 D o SO 1 R R 5 T R 9 SEML L A
P 3Ca) m] LA M R B PE TR Y 35 T SO &
A v IS R R T B T R A LR S A
WE 3(h) Br7R . 3X g MG Y W B 48 418 7 R & A9 0%
PR B O7 A

Ca) R W 1 A

o) BT
B3 RAMIEA/ KMIE A SEM B

2.3 FRFE®H

2.3.1 IRBEXT MG 1 B4 i 1Y 52 i
FEWE A 1] 2 180 min, WE B A 34 2.5 /L,

YuRL AR BE e BE Sl 200 mg/L, KW pH Jy 7 I, T

JEXT MG W BfE 2R A 52 ma W &1 4 BoR. i B 4 n] g

Wit o U BE %) T v W B SRR A AR R BE AN B IR, 30 CC R

A5 °C I, W BE 2 AH 22 8 K, AR 1t A JE 5 08, %

30 “C A by W BRF 114 5 A Uk B

100
98 -
. 96 *
T
=
= 94
92 -
90 1 n 1 L 1 L 1 X 1
25 30 35 40 45
WmE/C

B4 2 MG B M E e Yh
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2.3.2 W RRFASF fa] o 057 B BE Y 5 0

TEWR B 30 C L W BRI &2 2.5 g/L. Juk}
MR IR MR B R 200 mg/ L, %W pH S 7 B, 05 B i
] % MG W B 5 A9 2w an 1 5 s, B 5 ml %,
i 25 W R R 100 A9 388 G MG 8 W% R 36 30 348 K 7
90 min W Bt 43K B 5 KAA 95. 99 V6. 4k ZE 315 i B[]
X TR I 238 14 5% M) AN A 33 2 PR Sy Bt 5 2 6 B ] 1) 38
T 5 BEE 3R 0 R B A7 A 2 B MG B R R
55 W0 F ) 5 T 22 T g s e 2 AR AT T g R
A Z FEART . 255 5 R A Y W B R )2

90 min.
100

el
[=)}

/%

No)
=
T

92

900 510 . 1(1)0 15I0 . 2(;0 . 25I0 3(;0
W2 B B 1]/ min
B 5 R B AR 4G R
2.3.3 W BRF 50 o Xt R B 1 A4 S i
TEWR BE S 30 °C L W B A 1] 2 90 min, B4 kL)
GUEN 200 mg/L. W pH oA 7 B, W B () X
MG W B R B S dn & 6 s, IR 6 ] %0, W
6 it A TR B 700 P A 1% 4 o 2 B0 S 14 0 S RS E 1
B PN YR IR VR B — E . MG T 2 1 % B A
S5 5 2 B 5 o e D B R R S R A ) v
I NS NS | P4 iR )
6.5 g/LAF . MR 53K B B KAH 96. 12%6. B itk , W
B0 B A 6.5 g/ 1L S e A e B 4

100 |

B R a

L I B T
W B 500 4/ (g/ L)
B 6 R KA AR R

2.3.4  BeRF R0 aR A B 0T W R RE AY 52 MR

TR 9 30 °C L W RIS 18] D9 90 min, W it 571
FEH 6.5 g/ L W pH 24 7 W G b0 4 1 B2 X
W B R B SE e & 7 BT, NI 7 R) R, B E YR
LR GRAE NN s N R M S oL 3
FR) 0 S — S I W2 B AV A — E Y 2 Gk ) TR T
JERARET , MG 75 2456 1Y W A7 a5 85 20, W Bf 32
B 5 BE A G oRh 400 B e J3E 1) AN DB 386 R L BB 5 AN g
Sy W o J5 45 At R 4% 22 ) R RS L AR TR T R
P AT, ORI 46 v B O 100 mg/ L i, M i 38 5k
B RAE 96. 44 %, L7818, MG ) 46 W& B2
100 mg/L B} fE.

98
97 L
—t
96 - } T~
2 95 \E
Foql
=
93 + %\
92
91 n 1 I 1 ;1 1 n 1 n 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400

PRI K / (mg/ L)
B 7T ks R AR 6 Y
2.3.5  pH {EXT R B AE 14 5% )
FEMRBE R 30 °C L W BfF A ] 2R 90 min, W i} 51
it 6.5 g/ L, JoBH R IRV By 100 mg/L B,
VSR pH{ELX B 232 1) 52 e 40 141 8 .

100

— 1

s {/i/iﬂ
30 -

1 1 1 1 1
0 2 4 6 8 10 12
pH

B8 pH LR K &6 Y0

ML 8 BT i, W B R bl p L (B A 38 K, S 3 K
JRHEAAZ Py MG S BB 5 4okt 72 R M Sk A
T H™ 5 MG Jrai s far 48 [\, P32 5AH 55 4+ B B
TR B R RE A O P R B A R 3 MG
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WR A W IO T P Ak BH B TR B L A SR (MG T

e 3]

HH o T B 8 VG R 0 R i o 8 o i R A B
MG R R AT LA Y pH =8 B, Wit
Fhe KL B 96, 54%. pH £ 5~11 Z [a], W Kt %1y
FE 94 70 LA . B L AR S B o, FH v B B T A
W B MG Bl K /9 pH BB HIE BTz

2.4 Box-Behnken $%£ %% it ( BBD) 4 R & # &
5 M7

*& 2 FA[FZE Box-Behnken iZit R H

2.4.1 BBD IR

RAE PR 2 L8 45 R, i Design-expert 8. 0
GEit o Br it A SE R A R ISR 2 o, A
R =IKPhb G LR R I 46 SR
S HH AT AT 2G5 A ol SRS LT

oy

K0 4 R

i
P = I =S .

Wy — fé‘*”ﬁcﬁ%i - W % w5 — ;{Mﬁfwz e 1%
1 1 0 0 —1 0 96.37+0. 05 24 0 0 1 0 1 96.25+0.01
2 1 0 —1 0 0 96. 440, 12 25 0 —1 0 0 —1 96. 05+0. 03
3 0 0 0 0 0 96. 380. 03 26 0 0 1 0 0 95. 800. 09
4 0 0 0 0 0 96. 400, 03 27 0 0 0 -1 -1 96.31+0. 11
5 0 0 -1 -1 0 96.05+0. 11 28 0 0 0 0 0 96.37+0.13
6 1 0 0 0 —1 96.38-+0.01 29 0 1 0 1 0 96.25%+0. 08
7 0 0 —1 1 0 96.1840. 10 30 0 —1 0 1 0 96.3140.03
8 0 1 0 0 —1 96.51+0.11 31 0 0 0 0 0 96.3440.11
9 0 0 0 1 1 96. 6340. 01 32 0 0 —1 0 0 96.5740. 09
10 0 —1 1 0 0 96.25+0. 07 33 —1 0 0 1 0 95.78=+0. 05
11 0 1 0 —1 0 96.25+0. 15 34 —1 0 —1 0 0 95.86+0.01
12 0 -1 —1 0 0 96. 440, 02 35 0 0 1 0 —1 96.31+0. 04
13 0 —1 0 0 1 96. 38+0. 26 36 0 0 0 1 —1 96.18=+0. 10
14 0 0 0 —1 1 96.700. 13 37 0 1 0 0 1 96.63+0. 06
15 0 1 —1 0 0 96.18+0. 18 38 1 0 1 0 0 96. 44=0. 09
16 0 0 0 0 0 96. 35=+0. 04 39 0 0 1 —1 0 96.31+0.07
17 1 0 0 1 0 96. 38+0. 09 40 1 1 0 0 0 96.51=+0. 10
18 —1 0 1 0 0 95.89+0. 10 41 0 0 0 0 0 96.39=+0. 02
19 -1 —1 0 0 0 96.05=+0. 02 42 0 —1 0 —1 0 96.38+0. 07
20 —1 1 0 0 0 96.05=+0. 10 43 1 0 0 0 —1 96.70+0.11
21 1 —1 0 0 0 96.510. 05 44 0 1 1 0 0 96. 05=+0. 05
22 —1 0 0 0 —1 96.01+0. 23 45 0 0 —1 0 1 96.31+0. 10
23 —1 0 0 —1 0 96. 160, 14 46 —1 0 0 0 1 96.57+0. 31

2.4.2 WA RG220 TR X R 0 ) A O R B T 3R 3 AT LR

% A Design-expert 8. 0 X fr 15 5 P& #4701 14
ST RN 3 R L A R E LA TR AR IE
HRRWE .

7(%) =96.37+0.21A —0.003 758 + 0. 046C —
0.064D — 0. 121E — 0. 000 1AB — 0. 0075AC —
0. 097AD + 0. 060AE — 0. 015BC — 0. 017BD —
0. 053BE + 0. 16CD — 0. 050CE — 0. 015DE —
0.081A%* + 0.023B* — 0. 15C* — 0. 086D* —

0. 12E?

W A F R A7 ge it 2 A I, A
pAE KR A S R B R A p <
0. 000 1, 15 BH [ I3 A5 #Y fr X6 137 30T f9 A O 4 2 3E 7
BN ; 0,000 1<Cp<0. 05, 156 B 1] I 455 74 iy %of
IR AR DGV & & /Y 5 45 p=>0. 05, Ut B [l ) 82

L REEL F R 3. 76, p<<0. 001 1,3 i B A% 70 5.
A AR R R IE N L TR R A A 45 DR 2R S
(B Z 18] B AR 2Pk T 2 06 R 2 W 3 1 s A L E R
R*=0.950 3, RWITH A 4. 97 % AHE i o] 54
R i B R 2300 1, 3¢ B i 455 700 1 000 25 51 15 52
WA RS G RREET 0. 16% M /M T
10% ,f5Me bR 8. 231, KT 4, R AR HA
B AT A BERORS % L 28 BT IR R R ]
U BA B TR X MG B B

M1 2% 3 A1, IR AN pH (B X B R B
M) 5 R I rfr W B R0 R R pHL (B X R B R A
FERZM (p<C0. 05) 3 38 B3, W B 590 A & 1 4 )
R 47) s VA B 149 38 TE AR T R IR A R 3 R, e
P KT 0,05, I H: 35 v R B i



.« 32 . Ro#BHBRLESH 55 36 %
x3 FHEHSM

S S5 R A Y17 F p1E
HEAY 1.72 20 0.086 3.76 0.001 1
A 0.71 1 0.71 30. 86 <<0.000 1
B 2.25X10°! 1 2.25X10 ¢ 9.839%10°3 0.921 8
C 0.033 1 0.033 1.46 0.238 8
D 0.065 1 0. 065 2.84 0.104 2
E 0.21 1 0.21 9.35 0.005 2
AB 0. 000 1 0. 000 0. 000 1.000 0
AC 2.25X1071 1 2.25X10 ¢ 9.839X1073 0.921 8
AD 0.038 1 0.038 1.66 0.209 0
AE 0.014 1 0.014 0.63 0.434 9
BC 9Xx10~1 1 9x10* 0.039 0.844 3
BD 1.225X1073 1 1.225X1073 0.054 0.818 8
BE 0.011 1 0.011 0.48 0.493 9
CD 0.10 1 0.10 4.48 0.044 5
CE 0.01 1 0.01 0. 44 0.514 5
DE 0.000 9 1 9Xx10"* 0.039 0.844 3
A? 0.058 1 0.058 2.52 0.125 0
B2 4.583X10—3 1 4.583X10°% 0.20 0.658 2
C? 0.18 1 0.18 8.07 0.008 8
D? 0.065 1 0. 065 2.84 0.104 4
E? 0.12 1 0.12 5.31 0.029 8
5k 2% 0.57 25 0.023 53.01 0.000 2

AR 0.57 20 0.028

iR 2.683X10 3 5 5.367X1071

B 2.29 45

2.4.3 W RS B 2/ %

HR A5 5115 5 B2 45 AN [R] R 28 5% W BfF 256 i) 52 i
WA 9 FrR. iz 4L Bl LA #ir H 224 3 728 B i
IVRERORATINEN i NTTR 3% SN VA PSS Ol DA )
(14 5% i s 4 30 R TE AR AN A AR 2 AN
HZE ARG T P 28 BAE Y [ 28 50 %
(TP A TR AT WD SN I =

K9 fii R NIEE AVB FLE 3K, 0 B 5
FH R RS RL )0 4f e X MG T B35 ) 5 0] 1
2B 32 HAVE . BE A Y RE 00 6 Ve BE 1 1S KL B
B R X MGy W B3 52 o TR BRI Y &
B, I FL IR BRF 700 2 R0 ) B 0 46 VR B 1 58 G I
FRF S5 B0 2 i 2 .25 (p<<0. 044 5). X 5 E 3 oy &
S RT A ARG

B/ %

Ca) W 6 510 1T 42k 0 490 0 32 5 A R 1 o T €]

D:ARKHR ] 46 W/ (mg/ L)

0.00
C:M b 77 F &/ (g/ L)

Cho) 102 30T 7 4 A B i 4 52 7 A1 1T ) 26 125 22

B9 RM A A E A A 44 B
T EAE A AR R

2.4.4 e AR WL A% 1 0 T K% g ik 1A g

XoF T U3 7 R SR A o O o o 3k 58] g A {1 17 i B
SR R EE 33 °C, W B ] 70, 73 min, W B 5
FHiE 6. 33 g/L. YR 9) 46 ¥k B 109. 92 mg/L,
pH7. 5, W B R e KAl ik 3] 96. 71%. N fH T 5L 5
P HEAT S DAk J5 B4 o A WO B st 1) R 500 ) 2 L e ek
()0 46 v B 43 5B 71 min.6. 3 g/L.110 mg/L.

P d A TR & T, SR R BH B T T RS X
100 mg/L MG ¥ W AT = AT 50 00E 55 55, W Bt
RIPCF- 2 H 15 96. 38%0, 5 il I A A0 kb R 22
0.54%. L5 F M, ehma 7 A1 9 5 R 400 A 1) B3R
(B0 55 S B (L O 22 /0N 5 156 BF ) 1 T8 8 £ 2 o) B 25— T
KW EE MG 3 8 2 5 5 5 L



%5 SR WRAE e R O A B S R R LS A 2R (MG) T2 . 33

(DRHFRLE R R FERE R 30 CL K%
BiFEFIE] 8 90 min, W B 70 LR 6.5 g/ L. Yo khiy
WIHEE N 100 me/L.pH 4 8 B, B 18 4l X
MG 10 B RCR e . >4 pH (B 7E 5~ 11 Z [0, B
B R MG K B W B 2 K F 94, 70 %6,
A2 B B T RS 2 A A R 1 A 3 55 R M R
P MG Je k%K.

(2)Box-Behnken 356 1% 711 57 45 SR £ B, —
PRI  pH E 2 % W B R A e Y
F ORI W BRER R pHL X I B R AT
SR 5 28 ELI A W B 56 R S ORI ) R e Y
PR (PO RS SRR S A L]

(3) 22 Wi N T 3 1 Ak I BF B  V R  BfE MG
YR K B S A T2 5k R 33 °C W R B[]
71 min, W B F) 6. 3 g/L. YR 0 40 B e
110 mg/L.pH7. 5. BLEF, BB W K X5 MG 19 Wi
B =t i L T 3K 96. 71 %.
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Research on the method of hiding image and
dynamic displaying based on moire effect

MENG Qing-jun'"?, DANG Ling-yu'?, LEI Huai-guang®, GUO Ling-hua'?*,
WEN Lei', REN Yi-fang'

(1. College of Bioresources Chemical and Materials Engineering, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. National Demonstration Center for Experimental Light Chemistry Engineering Educa-
tion, Key Laboratory of Paper Based Functional Materials of China National Light Industry, Shaanxi Province
Key Laboratory of Papermaking Technology and Specialty Paper, Shaanxi University of Science & Technolo-
gy, Xi'an 710021, China; 3. Personnel Division, Shaanxi University of Science & Technology. Xi'an 710021,
China)

Abstract: At present,there exists so many technologies of information hiding and anti-coun-
terfeiting,and there are deficiencies such as complex anti-counterfeiting technology,poor an-
ti-counterfeiting performance,and low anti-counterfeiting coefficient. In order to improve an-
ti-counterfeiting performance and hide the information more abundant, Combining with the
dynamic display of anti-counterfeiting images, moire pattern hidden image dynamic explicit
method is proposed. Based on moire mechanism,an image interpolation frame algorithm is
constructed, this algorithm can be used to process dynamic information images,and the hid-
den information is embedded into the carrier image. According to the matching principle be-

tween the hidden information and the obscure grating,a dynamic visible and hidden grating is
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performed,the dynamic display of hidden images was completed finally. The anti-counterfei-

ting method is applied to the anti-counterfeit printing process,and the high added value of the

printing product can be promoted.

Key words: moire; hidden image; obscure grating; dynamic image display
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Study on antioxidant activity of Lycium barbarum polysaccharides

SUN Yu-jiao, HOU Shu-ting, YU Zhe-zhe, CUI Xiang-yi,
TAN Zi-shan, QI Xin-yu, KANG Yu-fang

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

na)

Abstract: In order to study the antioxidant activity of Lycium barbarum polysaccharides, four
components of Lycium barbarum polysaccharides, LBP1-4,were isolated by cellulose column
chromatography. The scavenging ability of hydroxyl radical and superoxide ion free radical
were used. There were six different methods to evaluate the difference of antioxidant activity
in vitro and in real food system,such as scavenging ability,reducing capacity and lipid antiox-
idant ability of diphenyl bitter acyl radical (DPPH) ,abts free radical scavenging ability,and
so on. It was found that the four components of Lycium barbarum polysaccharides had an-
tioxidant activity and showed a good dose-dependent relationship,and the scavenging ability

increased with the increase of polysaccharide concentration. The evaluation of hydroxyl radi-
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cal scavenging ability showed that LBP4 had the strongest antioxidant activity. Evaluation of

the scavenging ability of superoxide ion free radicals the evaluation of LBP4 showed that the

antioxidant activity of LBP1 was the strongest. The determination of reductive power showed

that the antioxidant activity of LBP2 was the strongest and the scavenging ability of ABTS

was the strongest. The evaluation showed that the antioxidant activity of LBP3 was the high-

est.

Key words: L ycium barbarum ; polysaccharides; antioxidation activity; lipid oxidation
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XUE K s Ak s 201 ABTS 1 i 46 8 5 9¢ )it & 4l
s AAPH ; KBS IR s D-2 2L BE ; 5405 ; 1IE T B i IR
WA (FeSO,) s KGHR s 2848 =Wy 5 UL ik F 44
e o[

(2) FEALL . CP 213 HL T K, B 4%
CEMD AR R s UV-2600 2 51439606 B 11, Tt Je
Rl CE IO A F8 A7 BR 2N 7] s DF-101S 42 $ 1 I i 4
G e FE AR IS T AR AL SR DA A BRA | ¥ Uk
THEBL V8 22 L B 2E 4 B 5 A BR /A Fl s KQ-250DE
TRV R P D T e, B LT B A AR A PR WD
THERMO Varioskan Flash £ KA X £ ik
AR AN, FE R R R B AT PR 22 ) s RE 52-99 e %
KR A, LIS A AL AT s BS-100A H #8453
WeAE SR, PG A AT AL AR ) A BRA F] s DEAE-52
T A7 2 3 B F 28 At . b g = % JEAR A PR A
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1.2 7%k
1.2.1  HMoAd 228 i 4 B

¥ 200 g MIRCHR IR M AE 1 800 mL AY ZE 4§ K
o, AL 40 min. 7F 40 Ci'E 6 h J5 , 1L g,
V535 R VR 4 e 7% & BIAR AR R 200 mL. U8 i B
7 F 1800 mL MY ZEM/K b, B 42 R B — K, Wk 4 e
Be2R % FIARFR A 200 mL. K 0 UK B9 W 4 WA .
A 4 FERFRY 95% (v/w) B, SR e 1 i E T
4 CHABE NV R 4 CEt W DLTE . T
VERRr TRV T 100 mL B ZE M K v, R A Sevag
B S E R K R R S T VO B s AR AR
W AR IK T BT 2 K 8 35 BT I 10 1 T e % 7%
FALAE 60 “C R4 5] 200 mL, AT % T % T 12
h J5 A3 M AL R 2 6% LBP.
1.2.2 HMofd 28004 B Aifk

MIAl Z 8 (LBP) & DEAE-52 2T 4 5 5 T30 #t
HEEBT AT 43 B0 AR FH 2848 7K L0, 05 mol/L,
0.10 mol/L.0. 25 mol/L. NaHCO, & & 7 # 1%
65 L 20 43 Wi A S A O A o, T O R
Wi 1 mL/min, BEWE 10 mL, INE T 5 HE
Ty 2 1 AR 2 T 490 nm Ak B A5 I 5 W O E
DU BOR R AL b 5 DR S AE Ry 90 A B 5 225 1 3 15 i
2.
1.2.3 MipESEE

SOWE B 00 A SR R OR M- R kL L A
Y R B o L 22 b v i 2. O A A B R R v B
0.2 mg/mL Y45 #E % W, 43 5 B B 0. 2 mL,
0.4 mL.0.6 mL.0.8 mL #1 1.0 mL TiR& %, &
B ZEWKANE] 2.0 mL. KK ANA 50 pL B 80%
(w/v) BV 2.5 mL IR, #2515 IR %
I T RCE 20 min, AN EEE T 490 nm &b
M E W IAE. F 2 mL BYZE8IBKAE oS xR,
[ A e AN ) 5 i B AR AT A8 =%, SR 25 A vk
WIS R )P YA A5 20 100 5 S T VR A of il £, B
AR (X0 A AR T BB 5T, AR B (YD R Bk
JEAE CT TR o 205 177 7505 2 1t b o il 2%

i P OB 0 R A A 2 R
M 2 mg/mL AW, WA FE G 0. 2 mLCF
AT =) o He L1 B4 O 3 00 s JEL I o B (. AR 435 [
VA7 FR IR A A B B A
12,4 RN EALTE M50

(D ¥ H i HE B a8 1 i

K KR A5 3k BT mL AN TR e R )

WA 5 3 F 10 mL B3R P KRR IMA 1 mL
9 mmol/L FeSO, %% .1 mL 9 mmol/L /K% f&-
CWERW G M A 1 mL 8.8 mmol/L H,0, i3
RN EZHIRA . T 37 C F/K¥ 30 min. B4,
PIKAEZILAE 510 nm Tl 2 WG AL, B
i 2 A 8 3 YK, O A4

B H BRI A LD # T

e FL T B (0) = o

K OHF A, —FFIEAE 510 nm T # R OEAE 5
Ay — L H, O R R AE 510 nm T BT G(E.

(2) BB B T A B LT BRAE I i e

BT mL AN ) ¥ BE A R IR R 3 mL
50 mmol Tris-HCL ZZ #h %W (pH=8. 2),30 ‘CK
% 20 min, &L, A 3 mL 7 mmol/L A48 = 1
W BRSO 3 min, iITA 1 mL ¥ EE R4
BN L 7E 320 nm N IEWEE A, .MM E
SMSE 3 U

M A H T BRI AR A R () T

ﬁﬁﬁﬁ%ﬁ%%@@:ég;i

K2 A — R AE 320 nm T 19 EAH 5
Ao — P H O AU RN AE 320 nm T AYIROGAE.

(3)DPPH F H 37 B 8 77 ) g

B 1 mL 0. 2 mmol/L. DPPH & FE¥E W T
10 mLEZERE b A 1 mL A [E] ¥R BE 1 15 I A
W= ¥ 5] & T EEOE N 30 min, 7E 517 nm
W OGAE A AR EZ I E 3 KL BOE
{H.

DPPH ¥ B %+ 8 A (D) 17 .

DPPH i (%) = A
0

KO P A, — TR AE 517 nm F 19 {H 5
Ay — L H O REFHINAE 517 nm T ARG

(438 J5 7 B

PRV B A FE SR 1 mL BT s,
A 1 mL 0. 2 mol/L BFREE 2% b (pH=6. 6) I
0.125 mL 1 1% (w/v) M FILE . 78 50 C TR
N 20 min, RN 25 H 5. A 0. 125 mL # 10%
(w/v) [ =& Z R (TCA) & 1k J R, & 5 A
1.5 mL# 0. 1% (w/v) FeCl, B @, 3% 25, T
700 nmAb I E W OEAE. 25 St ol ZE 8 K AR B R
AV T s Ve M SR X AL IR Y (B 5 2% BH S B 119 34
JERE 77 R

X 100% (D)

X 100% (2

X 100% (3



o 42 . e #E

rEER

% 36 &

(5) g Bt &L

0.4 mL 10208 # . INA 50 g AS[w) v BE B
SR FIN A 50 4L 40 mmol/L AAPH, IR %),
37 CIEVW 1 h, A 1 mL 10% TCA(=H &
B2),1 mL 0. 67% TBA (B E HZBR) .50 uL
2 mol/LERR .2 mL 0.1 mol/L PBS(pH=7.4),
TRAT, 87K 15 min, 37 BB VKK IR 2 #1,5 000
FE50 10 min, B VWL T 532 nm 2RI KOG {H
Ay BEASFESE R E 3 K, O E.

Jg bt A AL AR 4R A (DO AT

%ﬁﬁ%@%ﬁ@@:&;fl

KO H A — M AE 532 nm F YOG 5
Ay — UL H O AR AE 532 nm T B OB A

(6)ABTS [ Hi 335 bR e J1 i

Z: I8 Marcin 5607 B0E 5 #EAT SE 56 - DL 258 T K
¥ ABTS [ H 2 A5 it B2 #0 43 501 45 ##% 14 mmol/ LA
4.9 mmol/L. S ARBUR A 78 = IR BG40 T H e
W7 B fF ABTS [ H1 5 6if 25 Wi 2L 0. 1 mol/L PBS
W (pH=D MR HAE734 nmALIOEEE IS 0. 70,
JERL ABTS H 560052 . I 22 B 200 ul. ABTS
FI 0 52 RN 50 ull AN [R) R A 0 3 i A 1 96
fLAk L PR35 30 s, Ml KB 20 min J§ T 734 nm &b
MW EAE AL, DL PBS 78 PR BRACEHE i DU 4 A, .
ABTS H i3T5 BRI A A G i 17 .

Amsam%%@%w@:%;Al
0

RGO A — BRI AE 734 nm F AW OGAE
A, — VL Ho O AR FFINEAE 734 nm R OGIE.

X 100% (4

X 100% (5)

2 HR5iITE

2.1 ML MM M &

FZE 7K .0. 05 mol/1..0. 10 mol/L.0. 25 mol/L
NaHCO; ¥l 536 e it . F 8 2l &8 23 i S A0 4R
VEIBLRE & s TR B - R 32 40 A, 75 1 1 Jr o e ISt 1t
2k A5 % B PO~ 41 43 : LBP1,LBP2.LBP3.LBP4.

W A 2% EH O BRI WOV OR TR A5 B 2 0 4 )
ZHE R R A X6 AT .

%ﬂ%?%%(%):n%xwo% (6)

K6 em— WAL Z B LBP1-4 45 4143 it &
m, — ML Z HE LBP I Ff .

TR A AL 20 2 4345 % 401 0. 012%
0.008% .0. 007 %l 0.015%.

LBP1 LBP2 LBP3 LBP4

W
7
—
R
-
=

M_uj Lj #/ L ~

0 50 100 150 200
GE %

B 1 Mt Skl &

2.2 MR LEHLSENT

[E] 2 Sy 3 e 2% Ty - 1 12 0 45 7 2 W O i A 1
2k, fr A5 A o il Ze % B 5 B2 Y =10, 57X +
0.041 7,R*=0.999 3,7E 0~0.20 mg NZkExR £
R 4.

2.5
y=10.57x+0.063
20 R
R™=0.9993
1.5
n
53
<
1.0
0.5
0.0
1 1 1 1 1
0.00 0.05 0.10 0.15 0.20
&R/ mg

B 2 CRE-ALBRE M AR A B AT R WK
B MAC 22 Bl 0 A5 OB AU L3k 7 T 5 A
F SRR 1 R,
x1 MICZHEJEAIWESE

EZ2 1S LBP1 LBP2 LBP3 LBP4
g s

/mg(w/w)

2.3 Ayte % HERIN A
2.3.1 R A mEEREE S E

Hi &1 3 W] AT, k)AL 2 AT 0 3 N BRI A
FEHReJy, BRI B4 0 ) KO OC R BE S T
SV 0 T LT BRBE J d i , HLURRIE O R R
SRR, Y 2R A ] 3 me/mL B, LBP1 X
FREE A R R R GA 65,81+ 1. 31% . LBP2 X} 5%
i EE R RIL 77,13+ 1. 14 %, LBP3 X E A
HH BRIk 76. 5040, 92% , LBP4 X R H A
RV BRIk 74, 1540, 89% , VC R 5L 1 iy 3%
THFRFIL 62,580, 44 %. &5 3 2 HH0aG Al
W B (1C50) 43 B AT 01, DU Rl Z2 05552 F h 208 B fig

74.06+0.45 86.83+£1.12 72.31£0.73 84.42+0.97




553

OB IR T BT A AL 2 4R R AR S e S AL i P 5

o 43

5 VC i, Hfe S5 255 & LBP4 > LBP3 >
LBP1>1BP2>VC.

70|
65|
60|
® 55]
oy
% 50
50 —%—LBP1
——1LBP?
40r ——1BP3
351 —+—LBP4
——VC
30 1 1 1 1 1 1
05 10 15 20 25 3.0

R/ (mg/mL)
A3 A8 gEFARiENFN
2 REHEBTRIHEIMERE

H AL 2 b ve LBP1 LBP2 LBP3 LBP4
IC50  1.9940.13* 1.630.08* 1.67+0.07* 1.5240.10% 1.41%+0.04*

* QR I EF M2 R (p<<0.05)

2.3.2 HRAET AR RAE R E

i L 4 TN AT 2 A S 3 R A T
F R RRE 7, HL 3R B B A 0 ) AR G R B
R B I T R ST BR AR ) G o L EE AU T el
THERROR I 5. 2 2k FE A 3] 3 mg/mL B, LBP1
Xof A T H B BRI BR 6 60, 1441, 13%0, LBP2 X
AT A EETERR AR IK 76, 2740, 85% , LBP3 X} #
T H I FEIEBR I 64. 5140, 95% , LBP4 X i %
BT HMIEE SR 85, 1311, 55%, 454 %K 3 F 4
A BN FE (IC50) 43477 vl 01, DU 22 48 420 1 H
HEERRRE 1 5 VC e #, JLRe ) iR 2155y . LBP4

>VC>LBP2>1BP3>1DBP1.
70+
< 60F
~
#r 50+
—x—LBP1
—=—LBP2
40r ——LBP3
—+—LBP4
——VC
30 1 1 1 1 1
0.5 1.0 1.5 2.0 2.5 3.0

WK E/ (mg/mL)
B4 REEHT A wEF RN
£3 BEBTEHESFRIHERMHKRE

LLECEZ ve LBP1 LBP2 LBP3 LBP4

1C50 0.6640.08* 1.81£0.12* 0.78£0.09* 1.52+0.15% 1.41+0.11*
« AUERA BEEE R (p<<0.05)
r N PN Nl =g
2.3.3 DPPH H HEIERRGE W E

Hi P 5 T A RS Z2 B XF DPPH H iy 56 A7 ¢

UF AW BRAE T, H AR I R4 0 3R] o 4RO ¢ R Bifi
o TR R Y I v HLVE R BB O 1 . Y MR B SR
#| 3 mg/mL i, LBP1 %f DPPH [ iy 4 1 % % ik
80.41+2.14% ,LBP2 X} DPPH H i 38 bk K ik
50.13+1.58% . LBP3 X} DPPH H i 3 i Br % ik
51.85+1.02% ,LBP4 X} DPPH H Hi 38 bk H ik
52.2940. 78%. VC % DPPH [ i % 3% & % ik
94.92 + 0. 34%, 45 & & 4 2P BCH B vk E
(IC50) 43 #y AT 0, DU Fp 2 b5 % DPPH {583 B
fe)15 VC i, Hfg Jy s 3] 55 4 . VC=>LBP1

>LBP3>LBP2>1BP4.
100

90t
80 /%
o /%
~ .
FOr o —F—+
9 60
. —%—LBP1
501 —=—LBP2
I ——LBP3
401 ——LBP4
30 1 1 1 1 1 VCI

0.5 1.0 1.5 2.0 2.5 3.0
R/ (mg/mL)

B 5 DPPH & &k ks 3o
F4 DPPH HAEBREHARMHIRE

LLECEZ ve LBP1 LBP2 LBP3 LBP4
1C50 0 0.13£0.05* 2.53£0.21* 2.47£0.19% 2.96+0.32*
* AR M2 R (p<<0.05)
h) NE==3
2.3.4  RJF IR E

m 6 A, M A Z A — 2R ), B
LBP2 3% Lt A by 14 JoT ok A0 7 > 22 W Uk 2 3k %)
3 mg/mL i, Hid )5 715 VC i, i LBP1,
LBP2,LBP3., LBP4, VC WS¢ 1{H 43 % & 0. 135 +
0.34,2.946 +2.41,0.909+0. 78,1. 433+ 1. 13,

2.896+2. 87.
3.0
251
2.0+
8
¥ 15}
gé
bl
1.0 +
0.5+ ~
0.0 : -
0.5 1.0 1.5 2.0 2.5 3.0
W&/ (mg/mL)
H/6 &RAFN
2.3.5 JRBTHUAALRE T I E



.« 44 RSP BREFB 5 36 %
R 7 A M 2 A R A XS B AR T T AR -85 = 0.40mol/L
b, HARIH B 47 14 300 5 AR ¢ R, Bl o vk 0.80F :gigm"}ﬁ
=N N 2 D N N > N u mo
B T e L R BE MG 0 L Y 2R E 3R 2 mg/mL 0.75\ £ 0.15mol/L
I LBPL X2 2 IR 50 416 49 78 Bk ik 61, 66 + 0.70 Pt
1.55% ,L.BP2 %38 E g Fi EAL W iE Rk 61. 0% 2 e \
£2.15% . LBP3 % X% 2 I 5t 40 1L 10 % I % 3k < e
0.60 F A
65.87% +1.46% , LBP4 X} ¥ % f5 i & 1L ¥ i %
K 62.85% 1. 57 %, DU 4 43 %k 05 5 1S T B4k W) 0551
T BRAE I AH . 0205 1000 2000 3000 4000
/s
751 =
:;ﬁ‘é:ﬁ (b)LBP2 ABTS [t E34 % ig J1 T4
0.75
= 0.40mol/L
0.70 | ¢ 0.25mol/L
40.20mol/L
0.65 6 0.15mol/L
©0.10mol/L
% 20.05mol/L
<
0o
LBP1  LBP2 LBP3  LBP4 vC 0451
o4y 0.40 - . -
0 1000 2000 3000 4000
B7 MRREBAFLRE TN I A/ s
e o b ()LBP3 ABTS [ i 3L 3 % B 1 ¥4t
2.3.6  ABTS [ H1 335 K fig 5 0.5 R
I 8 AT, My Ad Z M XT ABTS HH A B okl :gigxgzi
U R BRBE T, Bl 5 B () 4 L 0 VAR R O I 4 0.20mol/L
- . I 0.75 U 0.15mol/L
HT W R Z REXE ABTS f i LA — i T e
WA 38 97 LIS 5 i 3 K G 9 I i 0 W 40 5 2 "7 Eall 05 molyl
LBP1 % ¥ 3% 0. 4 mol/L it H#F 60 min Mt 0.65h A%
ABTS ¥ B F 0] 35 56. 1%; 4 LBP2 #k /& ik 0.60
0.4 mol/Li},HFE 60 min B} % ABTS ¥ & & 1] 0.55
ik 62.7%;: 4 LBP3 W i ik 0. 4 mol/L i, H7E 050 , , ,
60 minfi XF ABTS % Bk % 7 35 63. 2% 24 LBP4 0 1000 é?;f 3000 4000
i 5
b SRR v . i NS V&
WA 0.4 mol/L B, HAE 60 min Bf X ABTS 15 (OLBPA ABTS f i 335 W i 51 37
BREFnl ik 52, 9%, A4 4 ABTS H iy 3 B fig
FIFRE. PU4L S9N ra % & B LBP3 Xt ABTS A 0.85
1 " 0.40mol/L
FLIE bR fE T B, . 0.25$21/L
0.801 0.80 4 0.20mol/L
" 0.40mol/L ’ o 0.15mol/L
0.75F ® 0.25mol/L © 0.10mol/L
0.70 4 0.20mol/L A 0.05mol/L
0 0.15mol/L w 0751
0.65 © 0.10mol/L b=
G0 2 0.05mol/L
2 0.70
< 0.55
0.50
0'65 1 1 1
GE 0 1000 2000 3000 4000
2 I [7)/s
0'400 10|00 zolog 30|o() 4000 (e)VC ABTS H ih 3 75 b € J1 0E- 1
e B8 ABTS & ki i it A 37 4

(a)LBP1 ABTS [ Hy & ¥ % fig J1 3940



553 OB IR T BT A AL 2 4R R AR S e S AL i P 5 « 45 -

Y TE E R AR R A K R e A — R
B 1% P 4 (reactive oxygen species, ROS) , {1 4
BH & F (superoxide anion, « O ). ¥ H H 4 (hy-
droxyl radicals, « OH) #1334 k. & (hydrogen per-
oxide, H, O) S5 ZFEPEAR 38 (9 1 o 2%, BB S I &
G 1) S AR A3 2 A R ) 3 3% R s DTG R 4 i
TR ARk R AR BT E AR W Y B S T R
AR, BUHT DA 2R B BT M 22 0 | B L 2
e B R AF LAY R T R AR FL H R 3 ) 48 AL
W2 Bz e

ASCE AL Z X« OF L« OH.DP-
PH Al ABTS A i 4 19 15 BR fiE 71 LA KA L 2 9 19
i JURE )RR BT A AT M B T 4 DR 2
WP R TE M. BT 45 SRR WL 4 A MRS 2 b
Xt » O, « OH,DPPH f1 ABTS H A
B R ERAE S RN BAT B 1038 I RE 1 5 08 Bt
PUEALIE P A B TT R SRR TR AR B T
mn 5 B2 AU A FE TR 2 LI 2 20 T 2
Ml 45 Al 24 £ [R) 95 22 W L A 4D 22 R IR 0B 4t
SAALTE A 5 HA B A B 202 S L,
7 TE PR RN B2 i pT AR TR R 2R BT,
ST MIAL 20 R A P A M R St s A v
THAEE Z B8 MR R BT RE I PE L S A
e 2208 B9 TR AT 2 1] B2 43R RO AR 4f

S % Uk
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EEHMBRREXREHPHINEALHAR

ABRE, XHE, HAL

(BRPERHE R i 54 LR B, B W4 710021

d

T OEh e S A A RAERM A T Bk BAL R F LAY 7 ik R A NG BAL AL R kit AL

15 (POV) 3 =45 (CDV) AR B £ 82 1 (TBRAS) . # F B E (p-AV) Fe B (AV) A

AR AT F AN BHA ARKKRBERE S H ARG B X mAKXLd T, £ (55EDTC

B AR ik RACTF e A AT ML A ok BF RS R A R A BHA A% % B &R AE A LR
A BF , 2E K 2 AR A R A 2T T AR R KR 69 B AR A R AL, R AL SR HE A A - 450

ppmTP>450 ppmBHA 150 ppmTP>150 ppmBHA ; %F T R B K -F 89 R # 30 &AL 7], 3L A& AL

K RHF #4150 ppmTP>450 ppmTP,450 ppmBHA>>150 ppmBHA.

KB RARREAMAA; K Z8r; B BHA; X2

HESY %S TS202. 3 NEIRER: A

Study on antioxidation of tea polyphenols gel in soybean oil

ZHU Zhen-bao, DUO Jing-wen, YI Jian-hua

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

na)

Abstract: Oil is prone to oxidative rancidity,and the most common way to prevent its oxida-
tion is to add antioxidants. BHA and tea polyphenols are two common synthetic and natural
antioxidants. In this paper,the values of peroxide (POV),conjugated diene (CDV), thiobar-
bituric acid (TBRAS) ,p-anisidine value (p-AV) and acid value (AV) are used as oxidation
indexes. The use of BHA alone and the addition of water-soluble tea polyphenols in the form
of gels to soybean oil was studied,and the effect of storage stability was accelerated by an ov-
en at (554+1)°C. The results of the study showed that when BHA and tea polyphenols gels
were used alone as antioxidants, they all had certain antioxidant properties against soybean
oil. For the same level of the two antioxidants,the antioxidant effect was ranked as 450 ppm
TP>450 ppm BHA,150 ppm TP>>150 ppm BHA; for the same level of the same antioxi-
dant,the antioxidant effect was ranked as follows:150 ppm TP>450 ppm TP,450 ppm BHA
>>150 ppm BHA.

Key words: natural antioxidants; tea polyphenols; Gel; BHA; soybean oil
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Effect of different fermentation conditions on chemical

components of material tea

QIN Jun-zhe, YANG Miao, XIA Fei, WANG Meng-wen, ZENG Qiao

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

na)

Abstract; Pile-fermentation is one of the key processes in the processing and have an impor-
tant influence on the quality of Fu tea. In order to clarify the effect of these factors on the
content of tea polyphenols,caffeine,free amino acids and soluble sugar in material tea,three
factors and three levels of orthogonal experiment were done based on the moisture content of
the material tea,the temperature of the pile-fermentation and the time of the pile-fermenta-
tion. The effect of the pile-fermentation conditions on the growth of Eurotium cristatum can
be inferred by analyzing the correlations between the functional components and the amount
of E. cristatum in Fu tea. The results indicated that the moisture content of material tea had
the greatest effect on the content of these four functional components. With the increase of
moisture content,the content of tea polyphenols decreased while the content of caffeine in-

creased. The content of free amino acids and tea polyphenols decreased with the increase of
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pile-fermentation time,for the content of soluble sugar,it shows the tendency declining at the

beginning and rising up in late. The content of free amino acids increased while the tempera-

ture of pile-fermentation increased,and the content of tea polyphenols and soluble sugar de-

creased after the peak value. There was a significant positive correlation between the amount

of E. cristatum and the content of soluble sugar,the content of soluble sugar may affect the

growth of fugal on tea. This study reveals the influence of pile-fermentation conditions on the

main functional ingredients of material tea,and this research established the base for impro-

ving the processing technology and the quality of Fu tea.

Key words: Fu tea; process of pile-fermentation; orthogonal experiment; inoculums; chemi-

cal quality ingredients
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Lo 3D IEAC IS, % & & R R X TIRMEG BA T4
22y W E B U 2 R TR A T s M B R DU b
BT R 53 1 R )
1.2.3 RAEBUESLEG

XEORN ) A B A HE AT N T4 RS & AR S
Bl R EEFERN RN 1. 0% BTN T AR R
Feih e 28 ‘CRAE 7 d J7 .50 “C FHEF, £,
1.2.4 b 5 H0 TR 4

Z: M GB 4789. 15-2016.

1.2.5 EREBEREHESKERELEE EZEIDRUK
53 B AH A 43 Bt

I SPSS 20. 0(SPSS statistics, IBM, USA)
HEATEHE 434, el 23 O T AR S E S RN 4 1Y
FH OGS T Pearson AH G 43 B #E 47 XU A6 56

2 #FREITiE

2.1 ERRXBLR

JEOBEE 287K 0 5 it IR HE TR BE DL SR HE B[R] 1Y)
3HE 3K Ly (3 IERLRKITNEER 1 s, [A] i}
7R 2% 22 W MG A TR | A A I X i

RO 1 5 i S AR 22 23

F1 EXKBETREEZENRIRSTHREST
% e e e g o et A
g n 5 c 7%5?%)%%‘ ﬂJJuﬂiFTuziZag w‘?%ﬂ’%% Riri T mﬁuﬁag‘
KO EHE/ % BYERIE/C BHERE /b 7 7 o v

1 25 35 4 16.8540. 33 2.9940.09  0.220 140.0101  6.47+0.07

2 25 15 8 16.55+0. 64 3.0340.11  0.196 340.0057  6.3040.10

3 25 55 12 15.6340. 32 3.0140.06  0.180 240.014 9 6.7340.23

4 35 35 8 14.45+0. 57 3.29-4£0.12  0.2630+0.0237  7.80240.33

5 35 45 12 15.41+0. 37 3.2040.06  0.251 240.004 0 7.9340.16

6 35 55 4 14.99+0. 38 3.3540.03  0.306 4+0.001 6  7.3040.03

7 45 35 12 14.15+0.18 3.4040.07  0.136 640.022 2  7.3140.07

8 45 15 4 15.0440.48 3.34£0.16  0.203 04£0.047 5  7.65+0. 31

9 45 55 8 15.35+0. 14 3.394£0.00  0.258 340.0035  7.0840.38
k1 16. 343 15.150 15.627
. s k2 14. 950 15. 667 15. 450
k3 14. 847 15.323 15.063
R 1. 496 0.517 0. 564
k1 3.010 3.227 3.227
D k2 3.280 3.190 3.237
k3 3.377 3.250 3.203
R 0.367 0. 060 0.034
k1 0.199 0. 207 0.243
WEE k2 0.274 0.217 0.239
R k3 0.199 0.248 0.189
R 0.075 0.041 0.054
3 6. 500 7.193 7.140
T k2 7.677 7.293 7.060
k3 7.347 7.037 7.323
R 1.177 0. 256 0.263

2,101 R HESR AT 25 2 W 15 R ME LA ERES B R 28 & EE K

JEREE A K A3 o VR M I B DA R R HE S ) X
KW m i AR R AR 22 Ry>Re >Ry
(£ DB K ZREX T 25 2 W % 2 12 m A (5
BEEA KA B i) > CORHERT ) > B QR HE LB

S 0 LA U ] S 2 5 BT R . I
MoK gy i 2500 ETRE 3500 R
TR R B, 2 BEAR 9. 300, AR A5 R X I K
SRS e D BT LUK Y 5% 22 B
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M4 A N :AB,Co, RIB K & Bl 2500, IR HE
I 45 °C L JRHERFE] 4 h.

16.5

{1 1551

K

Bl RARBEFKRFEALESHESEHY A
21,2 VR HEZRAEXT o HEGL ) 5 0]

JEOREE 2R 7K o0 5 L U A S L U M I ) o
R Bl 5 R SR A 25 c Ry >Ry > Re (£ 1) . 4%
PRI 2208 T uhi W B 5 A 5 0 Dy 2 A OURE R 28 K
T >BORMER D >CORHERS [RD . AR Kl 2 i
71N BB 7K 3G R4 5 52 T o
B 15 2 B 32 P I A 8 o e 2 . AR A% I
FXF I KPR (9 B Ce fED T LA AT W7 H ol e
TR AU AN ABC, B EZK K&
4500 IR HMENRJE 55 °C IR HERTE] 8 h.

3.5

ol A %

1 2I 3
JKF

B2 FREEKFE ;oA 26 F R
2.1.3 B HE S X Ui B LR Y 5 )

JEOREE A K A O i R HE TR BE DA SR M B JR] Xt
T B E TR B I 22 M Ry >R >Ry (R
D), B4 R F il s A R & s s . ACE
AOK A i) > CORMERT R > B G HEIR B2 an &l
3 TR 7K A3 i R U B A R TR Y R e S AR VOB,
KAyt DN 25 % b TF 3 35 % i B A KL R A 4 iR 5
KA N 35% FF 45 Y6 Ui B A L R 1 I I AR
M,00 37, 7%, BIEHEREI 8 h B % 12 h A,
Ui g 2 LR R BT B, 0B AIK 26. 4 0. RS &R
AN TR K- B9 - 494 e fHD) T 340 BT HE 90 B8 SR R

i NHE N AB G BB K & & 35%.,
BHEVEE 35 °C IR HERTE 12 h.

0.28F o kAus

—@— iR
—A— A

1 2 5
7K
B3 RREEAT#HERARSFH YR

2. 1.4 VR HE SR R PR 52

M 1 FR, AL MR 2 R B A K &
U MR IR R DA RO ) 9 5 e (AR 225 R i Ry >
Re>Ry o BI#% PRI X AT i PR 2t 1) 52 o 2 320
ACBZE Ky & &) > COR MR [|) > B ()2 i |
FE). MK E i N 25 Vo4 & 35 U0 B B MR b
e BT, A T 1801 %.

4 587 T AT S et ] 9 2 K 52 3 5
REALR S 1 R e 3 AR i 45 DRV R AN TR 7K 19 F 218
R AED AT AT, AL VERE e R LA R AL B, G, BT B SRS
KA Fr i 350 IR HEREE 45 °C IR MERT ] 12 h.

7.8

7.6

741

72

7.0r

T i B8 4 %

6.8

6.6

6.4

1 2 3
KPP
A4 FREBEFAKRFEATEEAES G A

2.2 “RITER

VR SRR R AL R G B T R i e vh
B AR JEOR R R T W AR K B R W A AR
NEAL BN TP AT AR R A AR i AR
SR 14 e 2 I T ) DR A AR B SR W B, D
— ARG U HE O BRI BT A4 R I X A ] 4% A D O
Ja B AR 2 IR AT N AR AR K 467

2 B RAL” 5 B R TP R 5 T T BB
3 M ek 5% A T Y R 5 DU R DO B A S
LRI 3 PR AT PR A i O O R R
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ZRY G RIS X R B 2R EE RO B e * 55 -

A (p<<0.05) , HAHIC REU K 0. 674, H4r =
IR R e B 5 e 28 R T R Y

AH G,
K2 ARELEEANBREETHE
Ak 3R 20 1 2 3 4 5 6 7 8 9
5tk 2 4 TR A

. 5 6 90 100 2 13 1 27
/(X10" CFU/g)

X3 EREEEHESNMINZA S HEXE

X Z WIMESR U AR o] b
Pearson —0.314  0.153 0.359  0.674"
*Hj&"‘i . . e 000 .

3 GO 0.411 0. 694 0.342 0.046

* FRIRAE 0. 05 7K OB I b 25 A0 ¢
2.3 Itibh oA

TEREZREHE R, 2R b R T W) AR T
YA TS T AR L RS TR
s IERITE B A o 7 B BN P B, X TR
TR ZS R KU 5 DL R SR AR A R AR ik e v G
T R I 5 R T 110 O 2R K SR IR o R il

REW ISR F2A WA . — 2 EE A
b, 02 F S ALK A0 U HE L R oh R B
ik AV A Ak 0 22 W0 28 0 fifp 2% 22 13 5 o A U O i A
RN BRI S Sy A R R SO A AH
SR AR B gE T TR HE IR B R 45 C i B HEE 5%
22 M 5 H 0 LA R R A P2 ey R M R Y R B
T A= 1 g A AT PR R B T BRSO B T R R v 1
TR BE AR T I ARG R AR T A R B
BER 2 2 W 1 B AR AR . I IR B 55 Ci L R £
Wy %) A gl A AR BE IR R 2 22 A AR
BRE W 55 CRMATRERMAEERPRZ
My 5 W] AR

P T 0 R Bl 1) R R Al 2 5 0 LA E AN B
SRR PR U A U R R A I T o T e e
R MR /0N AEL I B A A I JEORE R K g
PR TG 0, B AT AT RE R T AR R K O R
TR R A R AR B A A Y PR R A R A
W R M S R A KA E BV RRDY A
WFFEUESE , 75 I8 HE o A& rh A 7 A 1 — S
B

TEAR 7 U e T v, A W ) 23 e v ) e
PR AT A= A, AT 3 AR M S R R L e A /b T
AW IO rh R B BT ST R A Ol R PR b
T2 1 W fif% R0 A B3k B Bl A S 5L AE K 4 i
35 V0 WERE HE VA PERCIR L S WML 2 R R
T T A SE R 256 Ik vh 8 5T o0 B R Ok
BT R I R R W E T A R AT

B A A L2 R S . 53— O TR 28 VIR MEAR AL T
e R Y SRR 2 A A PR L W AH R T 5
SRR FH A BURE N7 Y F2 SR L 1 LA SRR

PR TR M Jok AR v T M S 4 T A
B T8 T S A W A Y £ A R T R R
il 27 A AN, 7 A /N o R R AR IR
BEIRF 55 °C, JsURHK 43 5 B Ry 45 040 1Y 1R iR 5 I
FUT RN S 5 J AR 4 5 R A R
(Schiff Base) ™™, I 5 B0 0] 75 6 05 & & T . A
WEFE A K Ay & Bl 25 % B JF = 35 %R, nl s
W2 2B T A PT RE R B K A AR Rt
BREARK WK Z LR, o 4T 4 £
AEBESRY L. ATV RS S R S RO RAE Z R T R
BERHFEEHEFEML =0 674, p<
0. 05) . RIVIEE 5 Fl 4 B F o 38 Bl 5 AR 4% U o i
AR TR T N TN 3G 0. AR S R AR R B AR
5% i T A SR B AR L R AR E S A R AR RO
FE o IR HE A 1F A 28 it rp 27 4 KRB SE R
T 5 Al ke mT 4t e 5 A T R RGNy T
XF T4 e AR % i SR A A R

3 At

U S o R B R K 20 B R R 22 M W e
Ui 1 A AL TR L ) I R 0 D b 2 280 o R T
K. B BRI S N 28 2 W 5 A R o
Bk i TR 2K 2 Wl A R R i U Mk I []
F8 B TR T e T AT P S B S AR S K . R
SRR RE A T e 2 R v T R R A A SRR
BN ATV A e 2 I R RO B I I A
KM AT BERY SR Sk R AL T AR . L LURE
2 R R PR S i O s o U A 2% AT A D AR
A BRI A ROT KZ —.

2% Uk
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KA .2012.
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EGCG KoM E L 15 5e X H 37
EEE IR

EHH

(Bl vi 28 7 0 B M B A R T S B, BV P2 710000)

B OERAERTIFZEARTHRE(EGCOREFZFTLTRIN —FRAKH A AEBHR
B 7~ Fr g k2t EGCG 89  f AL E Wt AT T 0 & Ao 3840, FAF 0 T R BLIR B R AL EGCG A &
I EGCG 38 & 5Lt ey Hom, 4 R AW . EGCG A A R R AR 1, X £ 2R
TH &89 (ABTS.DPPH #= OH) A A F Tkt /. A — 2842 & B T (Fe' f» Cu* ) E 44
7. EGCG B ELBAY G Fmip s T B E G LML ER 2R G T LB T W, ZR T
EGCGHE AR EMREGTAEEARZA T M T Fi BN RBET — O REE L.
KEBIWEGCG; at; adik; & g; JLILFER; LBz n

RESESTS201. 4 Mk tRERD: A

Antioxidant properties of EGCG and their effects on
the emulsifying properties of casein

DONG Xin-ling

(Shaanxi Testing Institute of Product Quality Supervision, Xi'an 710000, China)

Abstract : Epigallocatechin gallate (EGCG) is one of the highest antioxidant substances in
green tea. In this study,the antioxidant activity of EGCG was measured and evaluated by six
methods. The effects of different concentrations of unoxidized EGCG and oxidized EGCG on
the emulsifying properties of casein were studied. The experimental results show that EGCG
has excellent antioxidant capacity, mainly due to its efficient (ABTS, DPPH and OH) free
radical scavenging ability,and certain metal ions (Fe*" and Cu*") chelating ability. The addi-
tion of EGCG and its oxides inhibits the emulsifying activity of casein,but improves its emul-
sifying stability. This study provides a basis for the application of EGCG and other natural
phenols in the production and processing of protein-rich foods.

Key words: EGCG; antioxidant; free radicals; casein; emulsifying activity; emulsifying sta-

bility
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£ 5 7E N TR Rk AR A s R S B
LA BT R R A B AR T AR
B A (BHA) . T 33 H 2R (BHD) ffL T
FEX R M (TBHQ) %5, KW LR B T & 5 L
B 0 AL SR B A BT RN T Al A
FR R TR A X A A ft i LAV A A L BRI R AR
P AU 70 ok 8 32 B0 2 2 00 0 R L 4R R
SR .

A W2 Hwn e T2 i R R BRI 2
— AR Y A T P AR & BHT 19 1.5
fEfets & BHA () 2~3 5, & VE By 3~4 5%,
REMM EEEEBSRILKZRMEY, FEQ
i RILAKR(EO KK EFILEER(EGO . EIL
REBRETRE(ECOMERTTILAZRE T
MR (EGCG) . Hih EGCG & # iy (2495 3] L4
FEREEM 5090 A 2 Wb A R B A Ak
Wk 2 W Hobt S A M e D R AR C 1) 100
B e R E R 25 £,

BEEAHA SRR REAN SO A BHA
BB RN ECE A NMELTER 8 Fha L)
2 Fh ) Al T CRL Ak R0 i 1 5 T ) 32 g
T AL N £ S Koy T 2R W&
Rl £ 2w g F 2L A I 1 2 7 v AT
HLE S B R PRI A 2 AR S KRR BT
AL Bz T PR AR DL A AR
A B A B R, MY £ B 5 & A T AE
FH AT DL 0S8 7 D RE R ORIk
Ji 1 A LRI 2% 22 W IS N S 23 R ) S 2R
F1 LA RE T A5 DG TE.

PRt A SR8 56 R S B O R 98 EGCG
MRS EAL PE B, R I & 807 i W58 EGCG
I ik i 2 A LA TS T B L AR AR M R i, ) A
HA A EGCG M i 5 11 42 4t 3 Kk 35 Fn =
*.

1 MBR5FE

1.1 #HE5MNE

(D) FZAR 5] K, #5208 5 B E W T
WA BRAE  EGCG (>>98%) . b i 4l i 2E Wy B 4%
A PR A 5 8 AR AR OR U R, 1 B K
AR A BR A A 5 0 E | B R K L B R 4R L DP-
PH. K#% R it A LS ABTS i B BR A1 . 2 FR 3
=E AL TPTZ, i SE 4% ¥% . EDTA. $it 36 1 iz

TBA.TCA 5§, Kt ii BL 25 Bk 7 250 A FR 2 A

(2) FEAL B % - IM-B20001 H #1, F KF,
AT AR ER RS A R A BP211D T
RV FE L R 22 A2 FRA R il B e L 78
E Eppendorf 23 & ; UV-1240 %5 4p 0] 0L 4 Ot 06 &
i1, HAx SHIMADZU A & ; JBZ-14H BURE J7 4 £
s VR AR A BR A W] 5 FI200-S w5 28 43 1
By HL , Bl VG BR 54 s 15095 A FR 23 ) s MIX-25P #
PRARIR A A3, A0 MK R 2 A BR 24 7] s PHS-25 7Y
B pH It ARl 2R AR By A PR A .

1.2 %%k
1.2.1 EGCG 4 b1 i i e

(D) Bt A AL AR 7 I ) WAk B T 30 I R
71 (FRAP)

o o i 2 AR < F S WA 43 9 1 A R JBCAN [] ik
JEE A AL T2 SV K B o 5 (0. 20,0. 40,0, 60.,0. 80,
1.00 mmol/L)4% 0. 10 mL,Jl A 0. 30 mL & 1
KF 3 mL FRAP TAEW . #5578 37 C Kk
4 min, T 593 nm & W& H WO R, BAH 54T
D3 =0 AR A0 T A5 W ' B 19 1 359 6 i VB A v i
2.

AN B EGCG G bt E AL BE Iy 1 I & « 52 4%
HH 0.10 mL RFEE EGCG ¥ (50,100,150,
200,300,400, 500 pg/mL) &0 H B I £k br Ui %
W, 25 AT B4 LL 0. 10 mL 25 8 F /K B AL Bk R WP
BRARUEV AR ERVE R L. rh S 56 BT 45 0 A o il £k
2 A5 A [R] W6 (B A X6 107 B FeSO. MR FEML /25
ZH 38 J5RE 7 R B9 FeSO, ¥ BE (mmol/L) R,
MPTAALRE i U R A

M3t 84k e 71 (mmol/L FeSO,) =
FE L JERE ) — =5 HE R RE (D

(2)DPPH [ th 55 BR 68 1 (0 2 & i
HEHER WL 50 p L ASTRD MR BE R DU AE S WL 43 51 5
3 mL 60 xmol/L i DPPH iE IR & . /485 2
JE B T W RO N 30 min. N 45 R JE . T
516 nmAbil @ HW OB Ay, LA I EGCG B iR 7
0SB A, L BSR4 I E =
K.

DPPH H M BG4 LU T A5

%%Ffﬁ%(%)z(l—%(‘))Xloo 2)

(3)ABTS H o 375 bR 68 77 o szt

WERG B 30 pL AR EGCG . 5
2.97 mL ABTS LTAEWIR & . % &), 0 52 0
10 minf& . F 734 nm &P E W IEREEE A, DL E
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HHT S EGCG R AN A ML P RE X N % 25 1 7L AL PERE 19 32 i * 59 -

TR Az e G E A, B R AT I
AE =R, ABTS H H &M BREITEA KR AL (2).
(¥ H H I COH) THERAE 1 i o
F 10 mL 308 405 A 250 L K [R] i
JE ) EGCG W 100 1L 28 mmol/L Jit 48 A% B %
# (DR) 100 xL. 1 mmol/L id AL E W . 250 pL
100 mmol/L 8§ #2 5 2% #h ¥ (pH7. 4),100 L 100
pmol/L =&AL %% W, 100 £L 104 pmol/L 4 =
JHE P9 2 R R B (CEDT A Fl 100 2L 1 mmol/L Hi 3R
MR W - FE /M IR 215 F 50 “C 44 F /K20 min,
P A 1% B AR T L2 R CTBAD ¥ W 2. 8%
) =R (TCA B 1 mL, FKIEA G, T
WKW PR 20 min, Z IR BT KK B H L
Lk R IS A 3.5 mL E T M4 R 6 A
3300 g0 10 min J&, WHCA VLA T 532 nm &b
W E WO B AL 28 X R4l L2 8 1 ok U8
EGCG FE S WG BEE R R N Ay FEf 2 A4
PLEB PR S A A WO EHEERR R A, &
AR ST =R
T bR DU A SR
WHEOH = — S h
G) & )R B FE A e 1 &
Fe'™ % & A J1-% . 43 il ok il I B 100 pL
2 mmol/L FeCl, ## .3.7 mL £ & 7/KT 10 mL
PRSI L INA 1 mL £ EGCG #f i i TR
A WERR Y 3 min J5 . A 200 x5 mmol/L 3E
M G F) &k Y, IR A, #E 10 min J5. T
562 nmAbillE MW OGEEME A, . 25 [N R4 DL £ 83 F
KA EGCG FE M IF W, WL EE L RN A, K
w25 VAL DL LB F KA JE W R RO B R OR
Ay BESFESLCEAT I E =K.
Fe'" A RE it LA FAXGHAE .
Fer* #A R A1 () = (1 — A A
Ao
Cu’ " B A RE T AF 38 KM T il 8 — kMR
T B A HER RS EL 1 mL A RE (10 %0) 3857 F
AR S B 3R L A 20 pL A K T 2R 5
0.1%), 8 21, F I A 1 mL CuSO, & W
(2 mmol/L IR A SR I A 1 mL A& [q] ¥ &
EGCG #Efb % WUR 21, T 632 nm &b 5E W % 7 (8
Ay LR B TR I W O BB A, B FR
AT E =K.
Cu" A md U AR .

Cu™t BAREN (%) = —%) X100 (5)

) X100 (3)

) X100 (4)

1.2.2 EGCG 456 X} 8 H FLAL M BE 1) 52

Ak EGCG % W M B & . 2 % Balange #lI
Benjakul 94 4 I 45038 2515 o, R SF o B FR
B 0.025 ¢ EGCG ¥ T 40 mL £ 7Kk, 6 N
NaOH JH W pH £ 8. 0, iU E T #E S i ¥ 4% L
i 8 h, AT WA (A AR S el e, B 6 N HCI
B pH W 7.0, %M 22 B F /K E A 2 50 mL,
M52 424k 1 EGCG ik £ 28 500 pg/mL. il 1t
T HEAT AN [7) B2 B R ORE L 49 B OR W] ok B Y b
EGCG K.

FH RS WA 53 51 W BRUAN 7] Ve 3 7 o 4R f a8 480 Ak
EGCG A 0. 2 W B A 145 9 mL F 50 mL
BELE T MARE @R 2 g, 88 5 H w3 AL
LA 10 000 r/min B#E ¥ E 1 min ZJ5 v W HB B
e MBS R B FLAR K 10 2L 2R )55 5 mL 0. 1%
(m/v) SDS ¥ Wi & » LA R ik B2 19 SDS ¥ 1 i
S R FH AR AT O 43 6B BE T HAE 500 nm I
K Ab I H G Ay 10 min J5 FR U & 0O B
Ao s BEARE S ST I =R

FLALTE M (EAD LAk As & 1 (ESD SR FH
/NS Wb R

22X T XA, X B

2
EAI(m®/g) = ¢ X (1—¢) X 10 000 ©
A
00y =— ‘0
ESIC) = 4200 e

KO ~DH T Hy 2.303;¢ FAALHTE KT
WP PR/ (g/mL) s o i FLAL T P Y
TRFR %0 A D 2 J5 i 8 5 i B 14 LAk R A I
JCRE 5 Ay R FLALIBAE R I 10 min 5 BTG,

2 HR5H®

2.1 EGCG 4 A&k
2.1.1  RPUAEALE

VISR BE FeSO, A bk e 7 W, i 96 I 0 5
RV WAE 593 nm A0 PTG A593 21l A i
Mk, & 1Ca) . B FeSO, ¥ +(mmol/L)
55 H IS AR N O BE AR y CA593) #E 4T £ 7l
VAL T8 7 B . y=0. 550 4x+0. 03, #15€ & %k
R*=0.997 2, W] FeSO, ¥ 7 0~1 mmol/L
WHEINYS A593 BA RIFMAMEXR.

SR FHVAH [] 09 52 55 7 1% o AR R bR o il 4R A5 A )
WE EGCG Wy St A LB S, il 1(h) o, I
] DUE L EGCG 1 S bt Sk AR ) BA e 4 A
M BRI, BB EGCG ¥ 1 K, H B bt & ik
fig Syt — 10 24 EGCG ¥4 50 pg/mlL Y,
HE P A 14 K 0. 38 mmol/L Fe*™, 4

>N
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EGCG ¥R K F] 500 pg/ml B, H &bt A 1L AE
J33K5%) 0. 71 mmol/L Fe* , 5 W AW BE (50 pg/
mL) Bt A AL RE 7 1 P A%, Rice 5% & 8l EGCG
MARSREDZEEREM 25 5, 244K C
[ 100 2450 5 g S 56 F 58 & ] EGCG 7E & 46 1t
T bTARRE g E K E M 2.8 51 X Al
B 15 S50 4% 0 S S 00 T Tk R R AR A O

0.7

0.6

05t Y = 0.5504X + 0.03
R =0.9972

0.4+t

0.3

Wt/ A

0.2

01¢}

0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2

FeSO, ¥/ / (mmol/L)

Ca) SR B 130 JEURE ) o o o 2k

0.8
—~ 07}
o)
e
3 06}
>
[]
&
£ 05}
™
~
<
P04t
0.3
50 100 200 300 400 500
EGCG #/Z / (png/mL)
(D EGCG B Pr L ne 1 bl v B 25 1k il £&
B1 RRERE EGCG LA
2.1.2 HAHAEERGE

A BE EGCG ) DPPH/ABTS/OH [ Hi %
HERAE I anE 2 s, A 2 AT 51, EGCG X = Ff
P 356 119 98 o A5 R 34 5L AT ke B A 1 L VR I R B vk
AR ) B — B AR UL, X EGCG #k BEAE 50
~200 pg/mL BB, 2 =P 5 ph 23 B g 7 Rl v
JEE Bt 3 1 A L O = A H i JE T BRAE 1 oA DP-
PH>OH>ABTS; 4 EGCG ¥ J¥ & 200 pg/mlL i},
HEAMEERRC ST EE, A =M A hikiE
4% o ABTS (92. 1%) > DPPH (87. 1%) > OH
(82.5%0) ; BLJE Bl ECGC ¥k B3 K . H [ i 367 bR Bk
J10C W3 AE fe. i T 0L, Y EGCG WK JE
200 pg/mLBF X =B [ 36 0905 B R LT 38 81 i
FE. RAFSE R I 7E 100~800 pg/ml W EE T 4,
EGCG % OH H Hy 5 /75 BRa8CR 5 W B 22 (8] 42 TE A
55 MUk Bl 200 pg/mL B, EGCG %} DPPH A

FERTE R LR 88,3261,

100
80
T\'\c —8—+DPPH
Jﬁ 60 —o— ABTS+*
o —y—«OH
40
20

5IO 1(IJO 2(|)0 3(|)0 4(|)0 5(|)0
EGCG #Z / (pg/mL)
B2 RREKREEGCG *=4#8adik
# F R
2.1.3 &RETEAREN

(DFe” B &

AFEHE EGCG X Fe? " BB SR K 3
(a) flf 78. 4E 50 ~ 500 pg/mL {5 Bl N, EGCG %}
Fe' "B G I AR KRAE 15Y A4 . 5 EGCG
BEWECRAKR 5K L LK, Zhong
LB SY K B, 20 pg/mL B EGCG *fIF £k 2 1
A RETI AR 8% . B EGCG X W04k 5 7 1) 2
R VIR ECR

(2HCu” E ARl

NIEHe BE EGCG XF Cu®" B ZE A fig 1 & 3
(b) 7R, Bk Sk 33, B %5 EGCG e BERS K, Hixf —
P B 1 A RE T R, X EGCG MR BEFE 50 ~
100 pg/mL Z [ B, HXF Cu*t ME SR T4 N
16% .24 EGCG ¥ & I F+3] 200 pg/mL B}, HXF —
W & F B AR kB T 29, 6%, M5 Bl
EGCG W JE FIF, Hxt Cu® 4 e i g 1o, 24
EGCG ¥ J¥ ETFRIAE 400~500 pug/ml Z &) i, H
S Cu? " BEERE 2R 35 % e A, ] L, EGCG
M Cu* ME AR W& TH Fe' MBS,
AT B B I 0% e 3 AR

20 a
.
" i a
.| T 3+ 3
_ T
e
2
o
4 10
[y
5_
0

50 100 200 300 400 500
EGCG #f¥ / (pg/mL)

() A E EGCG Xt W8k B T IS REh
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HHT S EGCG R AN A ML P RE X N % 25 1 7L AL PERE 19 32 i - 61 -

40

30t 2§7 Z%— 2§7 Z}—

97

50 100 200 300 400 500
EGCG % / (pg/mL)
(b) R E EGCG X E Tz Afe N
A3 FRREKREEGCG *2EET
0 dE A e

2.2 EGCG #4385 G 5L 8 09 % vh
2.2.1 EGCG X} Jig 8 [ 7L 1k M R 19 52 i
AR BE EGCG B st % 25 1 20 A6 M 195
AN 4 ) FToR. B EGCG BRI 138 Kk, % &
H R FLATE PR 5 F B . RIS EGCG /Y g &
(55 FURE SO FLAGTE PR S i, 200 23 %6, % EGCG
NI A 500 mg/mlL B, % 8 (A A 3L AT 2 R
R 1TY. AT EE IR F AL, Cao 55 AHFFE K I Y
EGCG W & 7 0~200 mg/mL B}, L £ 4
AR TS M OC B3 L Y EGCG 1k B iF
— PR WU 2F 4k 38 ) FLAG TS P S T B
B F AT RE R R R ¥ EGCG M S 80E Bk
T g K EREAROIF SR B R A FL Ak 72
HxfE LA R O 40 25 T 9 T 3R E Y SRR R A
REET R MR EGCG 38 5 B0ms & A FL AL s
PEREAR AT g 5 3L 51 v 8 1 3% 1B K M R AR R B
HERER K.
AR EGCG s vt i 2 11 7L Ak R M 1Y)

S AN 4(b) Frs. RIS EGCG 1Y & & 1 3L 1k

e, 40 78%. Wi EGCG B hn &t 1) 34
K& AR E P 2 T EGCG
HAE 100~300 pxg/mL B, B8 A FLACER E 1 1
FHERE I s T RE, S EGCG W E -
}f§U500pg/nﬂlﬁTum3i4t%§ PEIEF T 98 %. jth

S AR I W A RN 1l o g o N L A g
{18 LA 1 A 2L AR R M R AT 5 50 2% R SR ATE 5 A
R 2R 2 Wy X R S 4y i B AR &R FLAR v A L A RS E
P A AN R X6 JH A 96 R 9 R R e R S e Ay
3L AT UL AR ) £ B % B ) RE R S i R
SR 5 2 VR BE RS VR R 2R SR SR
E XD

+ UN g

50 100 200 300 400 500
EGCG &%/ (pg/mL)

()RR E EGCG X lig 2 H FL AL I 09 52 i

100 . a 2
80 & Z}r 227
60
o
m
40
20
0
50 100 200 300 400 500
EGCG #J¥ / (pg/mL)
(D) AN SE EGCG X} 1% 3 7L AL R e 1 /9 52 il
B4 XRERE EGCG xBEdG 3Lk
AR 69 % e
2.2.2 4k EGCG 254 X i 8 11 FL Ak M g 1 5%
M

EGCG 1ERPTAAT A 5 5 T 9 AL, 525
KL BLE A EGCG ¥ WU — Bead 18] )5 i 1
SR AR T B0 W B0 & AR AR k. T AR 1
EGCG 5EA L AT o kA2, Hib i — 4
TIE T AR EGCG ¥ hmowt i 28 1 7L 4k M e 1) 52
.

WA 5Ca) fis . EAb EGCG it % & A 3L AL i 1
R 52 W) EL AT 9 B OBV L 2 MR AR 0~ 200 g/ mlL
TU B, Sk EGCG ¥ I JLF- AN 52 i i 25 14 2L AL T

P HFE 400~500 g/ mlL 5 B, 25 W 10 [ IR 7L A
%Wa EGCG Xt i 8 11 7L A B 52 Y (9 52 mi 4n 1]

5(b)Fi7n. B A Ak EGCG WS I (i 3% K, s 28 1

MFLAeRE E v 2 B B THE H E ik EGCG &+

TE 0~100 pg/mL Z[8] . B3 A 89 LA & 1P BT

H SR T b TSN 42, 2 EGCG

WIS 500 pg/mL I, 8 A FLALIE PELY N

98%. IX HAE AL EGCG *T fg 5 1 7L Ak Fo e M
F4 52 Wi S AR — B
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- ] . . . N B BRI E B A AL s e IR s T AL

" OOOY o
7

EAL/(m?/g)

50 100 200 300 400 500
EGCG i / (ng/mL)

() Ak EGCG X i 2 F FLAL I 1 19 52 1)

a

100} . % b ?
——l
2 60
=
92}
sl
401
20
0
50 100 200 300 400 500
EGCG ¥/ / (pg/mL)
(b) F Ak EGCG X B 2 1 FLALAUE Pk 19 52 i
B 5 &4 EGCG stE%& a3k
P A 89
3 £Hit

KHIANH LI E T EGCG Pt A Ak 16 1
SCER SE R R AR E N 50~500 pg/mL 5N,
EGCG Y B bt %Ak BE 7 Bifl e B 1 o i L ok 3 58
EGCG ) DPPH . ABTS ¥ H 3 1 bR BE 1 s 3
KA —FAEWE H 50~200 pg/mL 5N, =Fh
I H 2T R 8 T 22 i e 3 e R T P L Yk
IKF] 200 pg/mL B, % H B EETE BR AR ) A A8 3
I (DPPH A 3 88% , ABTS H i 91%.,
H HI2E 8300) , I Jim Bl vk FE 15 K ) R B fig 1 G
B 42 Th s AR UE L EGCG 1) Fe*™ B84 BE J1 A
PRFFTE 15% 247 LA 32 EGCG #e BE 1 52 Wil 5
Cu’" 5 BE 77 B v B2 3G Ty 3 5, X4 Wk B2 O 500
pg/mL B, Cu™™ B A B 1A R 35% ., 7] W EGCG
Xf Cu®' (EG RE S8 Fe? ' 5. Itk , EGCG By 4t
SRR T R EIR T S AR A R R BR AR T R
EERBETEAR). NMES TS EEFHE R
R #I EGCG 5 mtae ) 4 )8 8 T # 4 7
L.

FLAL LI 25 R, R E AL R & Ak EGCG 1)

SEPEM RS, B R T — 5 09 BE MO PE. Y
EGCG/% Mt EGCG ¥k £ 7E 200 ~ 300 pg/mlL B,
fis 5 A B B A LA E PR R LA AR E . S G
EGCG T b5 M e g0 45 0L  HEEE | & Ik 2 Y
kR EGCG M IMETE 200~300 zg/mlL.

2% Uk
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k M, LE IR, R dE, T #F

(Bepu Bl K% iR 5 TR%BE, PP 754 710021)

W OE.LHAERASMARFINFERE 2 EA Y — A A2 T HE A KRR
W HRNRMERG YT SZ R, AR EEKE (Klebsiella sp.) #= 3% J4F H (Bacillus
sp. )Iﬂ’]‘*ﬁ ZRAY,KAN TSR EF KT 100 mg/L.500 mg/L #2 1 000 mg/L =A% E
LT R R M BB A A (LJL-2) B & M B8R 85 /48 K ZnO £ A 45 #1 (LJL-3) . PDM-AA-
AM-HEA # # (LY-5) fo 2 2 3 2. PDM-AA-AM-HEA/ZnO 8% #) (LY-8) WAt M £ £k B &
Wy 3PS IR A RS I A AR A A RN S AR LR 3E A 4 P 0 SUER B A B (LDHD) Bk &
Al N ERE(ROSIKF.EREKAN . CHAXALMREGRMARIERNRE D ST HHA
WEFFRSFERREAPRADGAERPHNALZANE;AANRINCHARSGHREETY
WA EFRSEAREZT LDHBRES S BAMALEEZF REMNEERET
i ROSK-FERZAABYMEIRG A5 RFREEMX FAM T REBIKF LR
Itk R AT AR5 Rty R M AR,

KB . LHARGY; AEMRAL; FHHRAE; FRFH; LR AMERE
PESES X172 MEKFRERD: A

The toxical effect of vinyl polymers on a defined co-culture
of Klebsiella sp. and Bacillus sp.

ZHU Chao, WANG Hui-qin, SUN Si-wei, ZHANG Wen-ting, DING Ze

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

710021, China)

Abstract: Vinyl polymer is new material widely used in leather chemicals whose potential
effect on aquatic organisms due to industrial discharge,especially on microorganisms,is still
lacking. Batch culture experiments were conducted to investigate the acute toxicity of four
kinds of vinyl polymers as poly acrylate finishing agent(1.JL.-2) ,poly acrylate with nanometer
7ZnQO finishing agent(LJ1.-3) \PDM-AA-AM-HEA tanning agent(LY-5) . PDM-AA-AM-HEA
with nano ZnO tanning agent(1.Y-8) on the pure cultures and mixed culture of Klebsiella sp.

and Bacillus sp. respectively,with exposure concentrations of 100 mg/L,500 mg/L and 1 000

x W FS A HA:2018-03-01
ESWMA :FHEAHLE AL H (20172X07602-001) 5 BEVE 4 #E T L BADIFRIBH (16JK1081) 5 BEVH Rl £ K 2% W LRI 8
4T H(BJ12-29)
EE® Nk B 981—) B PP A PR A W5 T 1] 75 Y IR BE B A A IR B R B A
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mg/L. The toxical effect and toxic mechanisms of vinyl polymer on microbes were examined
by determining the growth as well as the release rate of lactate dehydrogenase (LDH) and
the level of intracellular reactive oxygen species (ROS). The results indicated that vinyl and
its nano-composite finishing agents caused obvious inhibition of growth on pure and mixed
cultures of both Klebsiella sp. and Bacillus sp. than vinyl polymers used for tanning; no sig-
nificant difference of LDH release rate were observed in both pure culture and mixed culture
exposed by two series of vinyl polymers comparing to control group, but the intracellular
ROS level at each exposure concentration was significantly higher than that of the control
and positively correlated with the exposure concentration. Overall, the mixed culture system
had higher bio-tolerance to the vinyl polymers than pure culture system.

Key words: vinyl polymers; Klebsiella sp. ; Bacillus sp. ; toxical effect; lactate dehydrogen-
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ase release rate

0 3

A TR G W 02 R B e DU 1) AR 2
LSRG SO T A5 . B T B RAF K 4 BobE  BE
55 F R A SR A G T8 U AR S5 4 OF B
R P PT35I T 6 445 A B s L — DA
o LRI A WA 32 B H AL TAEH 15 Bk
SR AE LT 32 o FH R TRV 5 o oK 78 40 R R Ak B
AN R BO o AR HEIR G W Tl & K ik ATK
TRIR S5 rp AR T BB X K AE AR 2 2R G0 1 25 44 T T R v
(. T KA BT IS TS Ve AR A R G X R
RE Y AREE S —TE B, S dm e T MKk 2h
RETHZE W R 1E L W OT O SE 28 B vt e P s
T 1) A ) 2 0N 5 B 2E BIL G 04N 3 F O 0
B AW 25 S Ak 2 0 A S RV, R R B
FPE R B X

T AR R Y BIF 5 2 B AR R B Y OR R BE
P19 R E MG U R G S 5 A B A 1) PR A e
BE. ZETRFT PA Jm 2 R RE TR 1] b TR Y A A AR
Ja O oAb b 3 A% 32 A 2 W R 45 o b A IS 4 1
PR AR T 4 T S ), AR IR S 40 i s 2 8 FR A i Ay
TG A BB R BB . R AR R 8 T AR
TEHETT, HT iz 0 A F 58 Rl MUK R G 3R B v
2 5 2% A W R b BR A 2 BN 5 2 AR I DR 38 2 5%
w3 A W R RE . 1R 2 S TR T T e A A
&S 5B E N REE. NZ SRS R-E
& 0E H g B A B — bR R R JULL 7E
Figr 6 d J5 XU B0 B B AR R T 38 9020 LA
S

Ping L 4557 M 38 b 43 85 45 21 F5 17 LG 18 7 #k
PL1,53 55 20 mg/L MEBER 10 mg/L 2K I ¢E Ik
Fid% 10 d J5 . B2 5 35 ] 63. 4 % Fl 55. 8%,

ill}

XN TFZERF RGN TIEL R TERYEY B
STy MR 2 B — FhRE L IR 5 A W b e AR
PRV A A 2 B M X T 3 A L Y 58 1 A2 A A
AU B R fiE J). Poulsen ZE10 i TE T — S ¥ f4 fift
15 S Wy 9 - SR i 0k 7 PP BL S T 2 R W b
g AR . Liao S50 FH ey e B 8 M 5 % ff ik
O EA % RE D R D BE IR W e s L B R 4 RS
P 2830 JH o A 38 78, 3 00 o AL T B — R R A 1Y
ROR . KA A R DR TR & 55 3R B 2t AT H Ak
SF i BB PRSP AT 5 S A AR S R S
R HE.

DRI L ASIF 52 2 B o o 11 X 1 Jes R f AT T
R D BRI 23 501 A 200 15 3% FR 45 55 57 0K F % %5
VU 295 22 3R 5 W 00 LR W 2 3800, DA B kg 26
e ity B Bl Bl 2 ) A 25 00

1 Lo

1.1 EZ&H#H

AR AR R - 43 85 1 T BT K AL BT T
HHEBE RPN TEEIA KR EE (Klebsiella sp. ) 1 ZE
AR E B (Bacillus sp.) Wk, & NCBI & 35
391 KC753506 F1 KC753503. H 1 ¥ v AR 77 14
PRI R 28 A4 DR B 1 AR VR AR % % R 0 b R AR AR R
P MR T A 55 % B R 26 43 15 )5 37 CHH IR B 3% (150
r/min) i £ £ ODgoomm A 0. 305, ¥ J&E 25 K 107
CFU/mL B} {47 % H.

DL 1 P YRR LT O SRR A& W R Ak
AR NI A B AR EWE 100 me/
L.500 mg/L 11000 mg/L ¥ A G 04T AT fb 2% &
f14 35 35 P 0 Ry o FE
1.2 %KiEE

AR WE B E TSP, FH 2.5 mL
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A MR LIS IR A YR vE TR R PR A ALRT B G 0 SR 04 R A

e (5

SRR M F AT EEY B 1. D5
BIANA 250 mL BHEIEIHR L I 20 00 o8 i Fh & 4
REEREYMAENEEAPRBARE RS 100 mL
JEIRF] 3 DU BE KT, A b B8 = A AT, 37
°C 150 r/min #E4T IR K5 7%,

RA B IR UE R A B R R Al R 1 A
EMWAR B 1 TURB D) IR & 858 1A
TG TR R 25 AR TR 9 %8 DR TR & TRV B2 P i 5 i b
TR FE A, B 2.5 mL.

$M 5 0 hy2 hod hy6 h,8 h,10 h,12 h.24 h,
36 h,48 h,72 h,108 h 43 5 & 4l 1 7 4k 34 ) A

RAREFRAEIR pH H & ODsgon TH.
1.3 SLER WL A8 (LDH) #4051

LDH J& —ZE T2 1 M Py ) I3 1 00 R A8
JIr AT 40 i v DR AR TLF- AR [ 9 3 B2, R AR Dy — Fof
A b 7S TGN A2 A5 AR MR R LDH 35 1
T S BT A S 40 i 2% 9 v ) 200 ML 2 1 / 20 L 7 i

HEAT e fR] PR b B R e, AT @k LDH B
TS 6 VA 2 s 28 5 5 W v R 4 TR AR A R 5
VRS2, LDH 3 M3 i 4 H 25 0 w550 &
(P o AR W) TR 52 0« A020-1) #E 47 0 5 ,
BigE 12 h B4l B 5% MR A R = Y043 e 12 000 g
B0 5 min, 7EELJE 50 pL B HINA 0.
25 mL FEJ5E 22 vhvif Gl & C &) A1 0. 05 mL A4
fitg T AW GR A & FE) GRS G T 37 CRIBH
JF 15 min JFEEIA 0. 25 mL A9 2,4- 35
BERAEF 37 C KK 15 min. FEIA 0. 4
mol/L NaOH W, 1R 5) J5 E I E 3 min J5 fff
RGBT R g e e A a8 A BR 2 W] L 7200) 78
440 nm BT 0RO EE . Hodr ZLER A
Fif 66 Tl 2% (060) = 4 Jif A L 1R I S i B it/ (A L Y
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(L BRVIRLE R PRV AL T B R B S0 3, BRVE V% 7100215 2. 9 [ A i e [ 0 28 w] 55— 2R
W, BEVT SEZ 7160005 3. H ML BE AL SR BE . BRVT JHES 714099

i B RRAEREMILRRS T EHEME T R BRI/ BRI L& (WPAAR) . 3K 4
T A M B NE (SA) &9 A Z 2T 18 B F & W BR A Big / B BR A AR SLoR Ak w9 Fwm L FaB X AFM,
TGA VAR T A 5 R EF AT IR AT EIE, LR A % w(SA)=1.54% 8F , BB
B KA 2% AR E Tk H,y b H ik %) 50 cm, A% T 5% 89 45 MR E A 219.69 °C, R
B SA 263 m A A B AR, LR ERERDER K, ILRB TR S, LR L

A BTy Ak M,
KBRS AHBRAE; METF; KLk
FE42ES.TQ630.7 XaktRER: A

Effect of acrylate long chain esters on cationic acrylate
polymer/alkyd resin hybrid emulsion system

FEI Gui-giang' , MA Heng-yi', LI Xiao-rui', JING Xiao-qin®,
JIA Gui-yu',HU Guang-yu', ZHU Ke’, WANG Hai-hua'

(1. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. The First Oil Production Plant, Changqing Oilfield Branch Company of Petro China,
Yan'an 716000, China; 3. College of Chemistry and Material, Weinan Normal University, Weinan 714099,
China)

Abstract: The preparation of cationic acrylic resin/alkyd resin emulsion (WPAAR) by solu-
tion phase emulsion polymerization was performed. The effects of different amounts of stear-
yl acrylate(SA)on the properties of WPAAR were studied. The properties of emulsion were
characterized by AFM, TGA ,rheometer and dynamic light scattering instrument. The results
showed that when w(SA)=1.54% ,the water absorption was 2% ,hardness up to H,and Im-
pact resistance reached 50 cm. The thermal decomposition temperature of 5% weight loss is
219. 69 °C. With increasing the SA value, The surface roughness of the film is reduced, The e-
mulsion particle size decreases first and then increases, the emulsion stability is improved,

and the emulsion has good thixotropy.
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Preparation and properties of modified graphene/neoprene composites

XIN Hua, YANG Jiang-peng, WANG Jing-hui, ZHAO Xing, WANG Wei

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

Abstract ; y-methacryloxypropyltrimethoxysilane (KH-570) modified graphene (GE) as a dis-
persed phase was added neoprene (CR) matrix,and kneaded to prepare a modified graphene/
Neoprene (KH-GE/CR) composites. The structures of graphene before and after modifica-
tion were characterized by Fourier transform infrared spectroscopy, X-ray diffraction and
scanning electron microscopy. At the same time, the effects of curing temperature and KH-
GE content on mechanical properties and electrical conductivity of KH-GE/CR composites
were investigated. The results showed that the spacing of GE layer increased after KH-570
modification, which improved the dispersibility in CR matrix. The optimum curing tempera-
ture of KH-GE/CR composite was 180 C. When the KH-GE content was 1.5 phr,the excel-
lent properties and conductivity were obtained. The tensile strength,elongation at break and
flexural strength were improved by 123%,32% and 29% respectively compared with those
without KH-GE.

Key words: neoprene; modified graphene; mechanical properties; composite materials
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H E.adadb AR AMR/ K TH AR H (PAA-SSS) 4=+ 3 B F 2, T M B (NP-8) w42, #F
RTRERBERR B (PC350) WK m RS L ARE R @GR MTAHZ R G £
R oMNT AR RANNEER T Zeta BALG Fvm. FF LA, A4 A PAA-SSS BN X R A
A bR M AR ik R A R R AR R AR R B BT R R B R AR A
£ ;NP-8 it # &8 X AWM F X, LA K KEM E 2 P B Wik {2 2 450 4 R4 A
PC-350 AR A 7 KB, LB W Z AR ik &P, 2R AR (53 B4 fe 8 2 M) R IF,
H AA S FARAMAGHEAERNRIET 3G, L3N T B FE KM 4 S R AL FLAE R 3 e
T RERAEE.

BRI KRB oA R o AER

FESES:TQ536.9 MHERARARRD: A

Study on adsorption of polyether polycarboxylate on coal
particle surface and its dispersion properties

ZHU Jun-feng', TUO Huan', WANG Pei', WANG Zhuo-ni*, LI Jun-guo'

(1. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. Lanzhou Petro Chemical Research Center of Petro China, Lanzhou 730060, China)

Abstract: By comparison with linear polyacrylic acid/styrene sulfonate (PAA-SSS) and non-
ylphenol polyoxyethylene ether (NP-8) ,the relationship between the comb type polycarbox-
ylate (PC-350) and the adsorption performance of Bin-chang coal on its surface was studied.
The effect of different dispersants on the surface Zeta potential was analyzed. The study
found that the linear PAA-SSS adsorbed horizontally on the coal particles with the lowest ad-
sorption amount and adsorption rate. The electrostatic repulsive force makes the slurry have
good fluidity, but its stability is poor; NP-8 has a single point tail adsorption method, which
has a larger adsorption capacity and a faster adsorption rate, but its viscosity reduction per-
formance is not good; The comb type PC-350 is adsorbed by the comb type,its adsorption ca-
pacity and adsorption rate are medium, and its slurry performance (dispersion viscosity re-
duction and stability) is the best. It has the electrostatic effect of the ionic side groups to en-

sure dispersion and viscosity reduction. The introduction of the steric hindrance of the hydro-

x W FSHHA:2018-06-17
ESWMB ERARPRA AT H (21303098 5 BRI #E T H 0398 = FHIT IR H (18]S026) 5 BEVH B £ K 2% 1 L FL T )3 8h
£ H (BJ13-04)
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philic side chain of the polyether increases the stability of the slurry.

Key words: coal-water slurry; dispersant; adsorption; dispersion properties
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T R R R 6T - BRI 1) R B A O R A R
IT'=[(Cy,—C,+Cuor) XV]/m 2)
K2 Ty AL 5T s J5E 8y W2 BT 43 5500 A o
w(mg + g ') Co N R B WY T 5 MR BE (mg
< L79)C g W BiE P 1 J5 %5 W Y 5T i R B (mg
L) 5 Corane N 25 I FE 58 A0 1 19 0 52 VK B (mg -
L D5V BB SR (mL) 5m AHREFR & ().
1.7 5 #R 2 B A & o R ik ] 5K
HER PRI 2. 00 g MYIERE THEJE R H . i A —
JE JoT VR B 1) 0 WOR S W 28 B S T ROE T
BE R EE AR R IR 5 ho AE 10 AR 5Z 3 i %)
O3 VIR 2 e BV R FH R S BIL S L o B
JETE W RS 2 W 2 SR AN o O B T A
Rl 0 G o o B L R IR A 25 S DA IE U
FEVS 0 i 1. FR 20 B0 D 5 O B T 4 I
T T v B 25 AR R 2K (3) L (4D T H R X 4y
BRI P A W B 75 T T 3l 2 i £k
In(Q, — Q) =1nQ, — k¢ (3)
KO H.Q, A VAW .mg g ';Q Ht

I 2] W B mg » g sk O TE— G R R 3R AR
(min ).
1/Q, =1/k Q.7 +1/Q. 4

min) ',
1.8 Zeta w4z 2

A3 S E B TE A6 Mk B A 100 mg + L7200 mg
+ L7300 mg + L7'.500 mg + L™',600 mg *
L '.800 mg+ L '.1000mg-+ L "4HFNER,
FIMAR A 0.2 g IRG MM EERIEH . pH
PN 720, 5 AREIR T T 25 C TR 5 h,
FHE 12 h 5 B0 E RV I E Zeta AL, T
FE 3 RO {H.

2 #FRE5iTE

2.1 Sk
2. 1.1 IR R RN

TE I TR Ol 66 %0 A R R O O
FEMFED0. 1% ~0. 8% BT . Hil 3 I I 2
TR FIAG B CAn i 2o ). I 2O W] LLE
A3 B 18 TN 52 W 2 K HRE SR 3 AN B, B 4y
FBCR R Ik P B AR B RG JBE 2x h B— I A
{8 255 BRI e BT 0. 4%, IR A% 38 1A 3% W0 kG B
B/, A EORN AR i /N T 0. 4 9% BF I B R 2
B, A ) AR O 2% 1 S I SR K o, B UKL 22 1]
FE LT ) A Es [ B A B RVE R L 2R AAORG B &
W RRAR. 24 20 B A0 TS 0 B K T 0. 4 %0 AR 43
PR AR S % MR R 1) T G R R FE A S R
IR B DR A 43 TR 2 v 3 W T, LA K Y
A 5 Bt AN B ST AT R &3 77 A — B i 55 Xk
T B4 43 B8R0 et 5 W B A A 1) 43 IR 1 i B L
AR LGB 2% L A R 2 ) ) BE 8 KL SO
A PR R BE 1 B 22 38 in. PRI 224 0 10RO = oK T
0. 4 Vo B, S AR FE 3 K.

A [R] — 43 B3R 8 n dat ORE X T S 0 ot 5
[ 0. 4% T o il #85 AS [R5 8 (65 %6 ~ 70 %) 7K I
0 I 5 HORG BE AN 2 (o) ). B 2(b) mI T,
NP-8 (1) VLKL B fr K, PAA-SSS ¥ 2 . 1fif PC-350
[ 22 ARG BE B /N N4 F S5 48 43 A AT RE 2,
PAA-SSS J& FL4%E R 1) R R L, B ot i R
Tl PR L & RO A PC-350 5, (H S 1% A 2 3 ik
F A G, POt X6 A RS A3 TOAE T Y 3 2 L R
J7. NP-8 & Ak 8 7 1 43 i), Foa ok 2Rl e 2 it s
Vi) 437 BEL X 5 A2 4 8 R R 4 R0 PC-350 J& LA
Bk A BE 1 B S SRR IR 43 B PR L L R
1S [a) 457 BEL A4 BU R 1R FH & T X 7K 25 A 358 e 18 43
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VE W RS 2. 2k 52 L AL B — A IR B P 65

&5 IR B 2N - B Tk B R R £ 7 LA 32 T A % R 5 20 B P 5 « 85
AR 2.2 A HA R AT A
I —=—PC-350 2.2.1 W RN A IR 2
< ool TLrANess 53 ) 1 158 3% T 1 0% ik 2 53500 4 R bt
£ . f T DR 22 1 L R X A B A
Eh SRR B T 2501 CF =R £
1 e K A9 T 0 i ) e 5 1 28 Al D6 RO
= —a___w
:
<

200 C 1 1 1 1 1 1 1 1
00 01 02 03 04 05 06 07 08 09
Dosage of dispersant/ %

Ca) 73 FCR) T4 00 4k 15 3 WK 38 ) 56 2R

1200 (b) ~&- PC-350
—_ —A—NP-8
[2] K
ﬁ 10001 - PAA-SSS /
& ey
£ so0f /
w
o}
o
R
Z 6001
c
[
i e
& 400 AT
< et
200 1  { 1 1 1 1
65 66 67 68 69 70

Concentration of coal/ %

(b) AN [R5 J3E K I8 3% 1
A2 FRE&KREER AN E A

2.1.2  RBEEMRRE

KIS R MRS SR AN 3 TR L Wl 2 K 3K
JEE B BT K B N — & RO R R R, A
FH 7K & SRR, BT K A SR /D, R R g e B
R R B) EL A Y L R ) DR RS, 7 A [R) i) 7K
MR BT . NP-8 1 e 245 B e M Je 4, PC-350 1K
Z  PAA-SSS f 2. H SCHERL12 AT A0, SRAK 1 F
P 5 R 40 O 7 5B 2% TR 1 23 [8] 7 B JIp
Pl P, o FORR M 22 5 R RE R R 4 ORI AE
JRER 2 T 1 W B XA [ 3 A7

F 3 =R ELTHI KR R AT K R

i GilEiES ISR/ 04 Wik /%
65 1.89
PC-350 66 1.45
67 1.13
65 2.21
PAA-SSS 66 2.15
67 1.98
65 1.77
NP-8 66 0.76
67

2 WM AT 5 Langmuir .07 1 JZ WM. R

Langmuir 55 6 W B 75 B2 0 B3 A 0 B 45 I 26 iF

45 st AP G LR I UH 7 2 SR A5 W BT - 168 5 28 0

FE AT Bt 7 T (N6 4 Fr/R). Langmuir W}
R

I'/T'.. =bc/(1+ be) (5)

XG P D AWM (mg . g )LD i A

W (mg . g ')y NPT E WK E (mg .
L™ .b N Langmuir -4 %5.
4.5
40L e PAA-SSS A
= PC-350 4.
3.5+

1 1
0 200 400 600 800 1000 1200 1400 1600

Concentration of coal/(mg.LJ)
B3 AR E SRR X

T4 =FHHoHFEWKERTRMERLE
B Langmuir 2l &S &

, - A5 % AR B WG S4
ZL il /q(zb;TO%[) ,/zﬂmg . Zﬁ" ) 7R2 *
PC-350 2.61 5.31 0.988 2
PAA-SSS 3.45 3.69 0.988 0
NP-8 2.59 5.13 0.988 0

M2 4 T LA W, = Floay ) A8 53 5
Langmuir W Ff 5 18 07 B2 LA AH O R AR ¥ K
T 0. 98, 4G AH DG BE B & . BT AAF & 1% W B O AR
I =Tl o B A 3 T A 8L AR R R B e T R
F - NP-8 (14 F1mg B i i K, PC-350 IR Z . PAA-
SSS /M. X & T NP-8 J& /Ny 1k & W, i H
SN S — AL B & 3k 1 UKL N F A B
NP-8 #E ASEFLBR P BF L= A2 55K A9 W) B . PC-
350 Al PAA-SSS #f E AT 5 845 74 A5 L 1) 28 386, LA
o HL T W AR A O B AR R e T Bk b, P A T



. 86 o RaPAREEFR

% 36 &

G5 K6) v R R T AT R R R TR R A R 2% 18 T B
e W B L T PC-350 40 25 K v iR A7 76 25 58 Bk
B, [A] B B8 L 43 - (8] S0 1R 0 W B A IO R 2%
. I A T PAA-SSS 1Y = HL 7 # AR AE T LA
T L W B PC-350 LA T K i 43 - 18] &8 AR
7.
2.2.2 WRMEh I

SEEIN GE T 25 °C B, 4 BN B b Tk BE A
600 mg * L~ HF, =l 40 H0R) 7E 4R 3 T A W R
Wi Rz A sF ) 10 A8 Ak 56 2R 10T, W B R R 4 TR,
F Tl 4 T AL 7E A R B 00 6 R T Bl R B s [R]
AR s 4 ORI R S /7K LTI A g o S S O

e Ra k.
3.0
—a— PC-350 —a
5| e=PAASSS — =
% 50l
&
» 1.5F
1.0
05F
(JI 160 2(I)(J 360 4(;0 500
t/ min
B4 =FoyailEs/ KFme
G

Xt 73 AR A LR 2 THT ) W% RS 31 g = B 2 Sl
R v — R R 07 B L o g R T R HEAT AU
S BAE 25 R N 5 R, i g 7 FERE A AL
Dl 38 3 TR A JREAE 3 T 114 O R 3l g S A L UL
P 7 5% - 00 fELAR T L HLAH SC R BOR T 0,99,
X UE B G R R L T A T IR B Y B A
i o 200 L B R 0 3 T R R

RS5 ZThOEIF R/ KSR E

BN F R B A iR
i — 2 g ff 7 G O R 52 I 0 45
Sy ORI Rl 2 k1 Qe RZ ko/(g+ (mg Qe/ R2 Qe
/(min'l) /(mg+ gl) s min-1) (mg-gl) /(mg + g-1)
PC-350 0.010 3 1.931 0.989 0.006 3 2.990  0.993 2.983
PAA-SSS 0.009 3 1.469  0.998 0.006 6 2.941  0.990 2.936
NP-8 0.013 8 1.985 0.996 0.011 2 2.258 0.998 2.251

HH 22 5 Y =l 43 8050 1 R B R R (ko) K
/AT D, NP-8 7E W B 3o 2 v i W B 2 36 K F PC-
350 Al PAA-SSS. iX /& B o NP-8 143 F#/, 3
25 5 W BT 2E AR 22 L BRI T LA W 3 B K.
PAA-SSS 2 H it 25 R & W, H oy F it [k NP-8
KBZ , B FEBRTHAERSE Y -]
SE L PRI W B R [ NP-8 1 /. B K 3 4 R R
k) 5% i PC-350 , Ho a5 AR BB R, HL 4% 77
TE Y8 SR8 B0 o BT LA BRE 5 36 5 /N7 7 A B B

TSy 0.3 Yo By = 431 T A% 7K R R RS R
9 : PC-350 ARG EE A 390 mPa » s, PAA-SSS f#) #}
JE4 453 mPa « s, NP-8 B K & & 515 mPa « s. X
£ PC-350 1 PAA-SSS #H It T NP-8 14 45 #4
3 B A R R T iR R 3 LA AR 5 Y SR K P L fig
5K W — )2 KAk B 1 8 A5 B 4 b 43 7 K
PR I A AR B 149 0 BB R 1 .
2.3 AR EE Zeta 9B

Zeta HL AV S P78 43 15050 43 80 I8 A A B — A
WEARE R R R R E N R, XA
AT LT L FE— 72 Y B PN L UKL R T Zeta H A 4 X {H
MR H o BB R SO B R R R e AL S
AL B A 43 IR0 v B A 4 K, Zeta LAV 48 X
(B TG R 2 o BRI MR FE iR 3 0. 5~0.6 g« L
i, Zeta HLA B JEAS 8 TP F2. Hor , PAA-SSS F
PC-350 HL o7 4 % {H 38 K T NP-8, 5 4 v i1 3 46 %
AUE RE A I AR, DL ROE BB T S R A EAE
FH o W B A R 1 AT B84 I 1 R 2 T R B M 5 R
PC-350 HA Rk 8% et 2 B 5 7 3L A, F ik i
I s XHE/NTF PAA-SSS.

-10F
- W
£-20F Y
= \ . —a— NP-8
= \ “m —a—PC-350
5 a0l . —eo—PAA-SSS
[<}
o L} l\\
&-40 \ S—— "
\.\\.
50 e, —°
1 1 1 1 1 1
0 200 400 600 800 1000

Concentration of dispersant/ (mg-L')

B 5 RE S KA Zeta wALE Fm

AR HEOR R, NP-8 B S 0 5 6 S R 2 T Y
FL 5 A A 557 5 X 2 R R A BRI AR B A R A, 2
H H P L PR IG  EORIN A 1 3 PR AS BB 3 o PR R
Ty Ay B RGVE L H 02 B T A5 0 A B 0 25 ) o7
REL %) 4 5 BT il 7K 0 A R34, PC-350 . PAA-
SSS 5 Fft 3 5 #B B VS 2 3G i S 2 B0 T R
FNA M Zeta 4o XA, 3% 52 T Bl 2 5OR A0 R T
F7 5 - 780 43800 43 485 4 v A el i R AT R R L
R EL) 38 K 1 8k 3R IR L AT T PAA-SSS L PC-
350 HCAR HREA 2% T HEL AT () RS TR B R, K R
PAA-SSS 7 4 35 1 W B ik A B S i 23 1) o7 BH
SRR R 2 1T (%) H Ao 25 B HL PC-350 K, T LA B
L b AR ST ) 2 T RS2 AR P RE R B Can
2 F1ZR 3 ) s [ — 43 BRI i Rl R BT
PAA-SSS B3 7 % K A e e PEARAS K PC-350, 3%
EQE T PC-350 [A] Bk 5 A7 ) o7 7 He K AT 46 it i v
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JF I3 FA AN B %) 25 ) 457 BELAE FH , 1 S8 AT 4850 B AP RS
B AR AR R
2.4 H#AERE

BT o 1R DARR LR SRR = = Al g B
T 2N P eI e 1w e . FLNZE & D P B L kL
FET AL W AT R A A - PAA-SSS 2 B 45
Ho B A I K P S BR R A E i A ) R R A R
HOMERmAAEREMRESE S E TR, X HE
PAA-SSS 3 HiGH Hh (447 17 1oy 1R S ML R 5L S
X AU RE P 3 O P R SR L DL R S X S A
AR A PAA-SSS (i 28 B 5 4 v i B8 BR
SEA3E I B AR AE R 45 G s Iy DA R 2 B
TERE T AN 6 Ca) fiT7R ). NP-8 H1 il 28 B 5 4 v
1) B8 A 235 A 2o e P W AR R T &5 4 5 T e i
SR K B SR Tk A B DU e e K b, P DL NP-8 LLER S
2 W B0 A A 2 T, 2 A T 3 e PR (A 81 6 (o) 7).
PC-350 H 114 322 i ik FIAsk i ik 5 48 3 1D 77 A ¥ AL A
BRI AR BRI B R AU B T A B AR
FH 5[] B JH v ) 2R B0 5 45 b O B A 25 4 38 0 o SR
WAAE 454 5 5 40 PC-350 I 4 5% ik K ik ) ikt 1i7)
FR PR Ik DA AR =R o A A5 i Cn 1] 6 (o) BT
TN KRS ) b B RS IR] R ) DA e L B
A5 B Ak 3 AR 2R K 4% Y PC-350 DA AR
2 W B A BRERL 2R 1T, T B T R K AR R, AT AR K
TR B T R [B) R 7 TR AT R T R v K R Y
Ay RN I AR AR 2 .

PAA-SSS NP-8
(a) (b) (c)
BA6 H5#A A T@GRELX

PC-350

3 #Hig

(1 PC-350 [a] ik HL A5 00 47 77 Hi 32 A1 e e
IR 11 2 1) 457 BELAE FH i O A 4550 1 I R RS 2
L F) KA 4 v

(2) M G 3 R 5 T Al T o 6 R = b 4 151
T R TT 11 1 B 3 6 5 PC-350 717 A5 R 5 1) 3% 7K
P 7R P B — 2 e KAk I, i R0k T 47
S ECTE K .

(3 TEBE T 25 5 1k B 2R R R 26 40 HL R A, 7
RGBS AGE S B se & TR A MR E 2
SRR BE XA R TR P A — R
JE AR AT, 2 55 7K 3 1 e

2% Uk
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1,2, 4- =R HRFERMNEESYH
B EH R ERTAR

x| ok, ¥R, T, F AT, K&

(BRPERH R b2 5 L0, BRI 154 710021

H E.RRkA 1H-1,2,4-= 8% (Htr) 42 Zn(OAc), @i K R B Ak — A 3D 4 i &
S Zntr) (OA) J(D. e 1 a9 MAFAE R B[ Zn(OAe), J R B # T EBABAR] Zn(tr) ]
2D Bty 3SDAER M. 5 A ¥ [ Zn(OAQ), JRE LT Zn2 tr BAREM A 4-,6-,3-F
E A 16 3D AER TRIAL A (3,4,6) 4245 S5 %4509 3.4,6T56 64 M %, L 5455 4
{3.7%1,{3°. 4.7 }{3%.4.7°.8" ) o m I iR EpH AN ZBRSHU A S BIESH=F,
EASMEEA 211 CALMHEESRAEEANE 369 nm &H —RELHE, 2 EA OAc
—7n W & 47 Bk it

KR 1.2,4-Z R RSB BAREM; B

PESES:0614 MHERARERD: A

Synthesis, structure and property of a zinc coordination
polymer constructed by 1,2,4-triazole

LIU Bing, MIAO Wei-ni, HE Ting-ting, LEI Hang, ZHANG Tian

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

Abstract: A 3D Zn-triazolate framework [ Zn(tr) (OAc) ] (1) (Htr = 1H-1, 2, 4-triazole;
OAc =acetate anion) was obtained from the hydrothermal reactions of Zn(OAc), with Htr
ligand at different ratios. Compound 1 features a 3D architecture based on the interweaving of
[Zn(tr)] 2D layers with [Zn(OAc), | subunit pillars. [Zn(OAc), ] subunit,Zn2 and tr~ lig-
and dummied as 4-,6- and 3-connected nodes respectively, compound 1 was simplified as a
(3,4,6)-connected 3,4,6T56 topological network with point symbol of {3.7%},{3*. 4, 7%}
{3%.4.7°.8%}. TGA of 1 indicates a two-step weight loss with the framework decomposing at
211 C. The solid-state fluorescence of 1 shows an emission at 369 nm, originating from
OAc™ —>Zn transfer.

Key words:1,2,4-trizole; fluorescence; crystal structure; topology
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%5 W X UK 12,4 R S TR A B 1 R RE R - 89 -
- G 4 000~400 em ' BAE A7 AL (SDT Q600
0 318

Be AR A W Tl 4 )R B 5 A AL AR 8 1
e 7 4 3% 22 T W LA 25 ) A5 25 0 1 — 28 2 4 i
B AXHE GE T AL R, B A 25 0 T L
R FE RS ARk, A 3R A I F 5 R
BTERIELS, B 2 mHFMEAe" B8 TF 2
L7 R N W N 3 RS RN g (4
e RO ETS Y R S 5 4 L i
1L 3G W) 0 235 e 2 B ) 380 0C 22 WF 9 02 L A7 Ak 2
(BIE 5 4R A 2 — DR A A T 1 K F 5
B2 75 P A AER BOC R I 2 s T T RCA W R 45
PR A i A L R g — AN R R S
P2 DR AT % LA L JF AR 8 150 007 2% 5 W ] RE 1Y
FHYG L, 255 2 VEIC i TEHL 42 8 oo A S B
FrEEREM LA R A9, & N/O A LA &,
HAREZ MR Z 8, 5 HBCR. 1,2, 4- = A
MR — K TR EE N-AREY. 5T
iy g — S i X BRI i g A 0 L S M g
BB RE GBK Bl 4 - #8405 B A L S
PRS2 1,2,4- =AY B AR A O =
R, HE A, a8 FEEA =M ps-1kN: 2kN:
4N - 16N : 26N - 16N 4N, 1H-1, 2, 4- = 55 W
GARNTHEE N - S SN S S e e i B 1 57 N (=)
P SRS HR 5 F A 4 @ vt [ 4135 8 i 5L A B A 45
PR S s PR BE R BC A7 R S

AL 1H-1, 2, &-= & MW N B K, 5 Zn
(OA®), (OAc™ = ZBRR & ) A F L BlE &, 7K
AR 3D B R AW [ Zn(tr) (OA) (D). i i
X428 20 S AT 5T (SCXRD) #i B AL &4 1 19 20 5 45
o XS 2805 R A3 5 (PXRD) 52 W32 R 5 1 4 A
4l BF G ST (TGA) 98661 4 Bl = 4F H:
AR M Bk G RE.

1 Lo

1.1 BRFHLENE

(1) F= ZECF) - 52 50 i FH 24 i oK A0 — 2P gli4k.
Htr 14 B 86 A 2 (O (b Tolk B JRATBRA ] 3 Zn
(OAc), F1 DMF Wt [ [ 25 4 A1 4k 2 34500 A B A
A ;4 9 S Bt L 23 9 (FOMBLIN Y LVAC 25/6)
W VG A A BR324 B A 2080 6 BT
FH KBr S0t 3i 4l Wy 1 [ 24 48 Ak 273 50 A BR 2
il

(2) F BEAL A Ko 3 2% A - 57 i 20 0 Ot i
(Bruker Tensor 27, i & %) % KBr K F i,

V8.3 Build 101, TA %) : FEM7E N, 4 F
MR LN, Hi %A 20 cm® « min L, FHRE RN 10
C + min ' EIRE R 20 'C~800 °C; X4k
KA AL (Rigaku D/Max-3c, H 4 3 2% ¥k 2L &
O EESHE R Cu K §128 (4, =1. 540 598 A4, =
1,544 426 A) K 4 1F 0 500 F i S, T4
LR 40 kV, TAEHL I 30 mA, 20 455 F
3°—=60°, 20N 0.02 "L ARG H AN 4 min ' [
AP (Hitachi F-4600, HA H 2 bk &4
FR T O, DA AR B OGRS T & B 5%
ik 2.5 nm, PN 2.0 nm, BUEHE R 0.1 s.
1.2 [Zn(tr) (OAC) J(1) # 4 B,

0.2 mmol,0.013 8 g Htr,0. 6 mmol,0. 131 7
g Zn(OA), » 2H,0 5 5 mL KIRA #1864k 10
min, & T 25 mL R U5 & MK AEEF, 140 Com
Poa KL L5 °C/30 min BY IR R E E R L RS
Je 8 7R AR AR KR 2 B PR .50 °C T 24
INEY SR EE TR 14, 4 mg, FER A 37.4% . tLEW 1
9 FT-IR Y3 %04 (KBr.em '):3 436, 5(m),
3159.9(m),3 122. 0(s),3 008.3(m),2 792. 5
(w),2 571. 3(w),2 451. 4 (w), 2 362. 4(m),
1780.0(m),1 514, 7(s), 1 425. 7(s), 1 343. 7
(m),1 286.5(s),1159.6(s),1077.6(s),1 027. 3
(m),995.6(s),932. 2(w),900.5(s),675. 4(s) .,
615.8(m),514. 5(m).
1.3 X-H&E[ITH

e ) 4 60 SR Mk B2 T 7E R R T kR IR A X-
S5 2 o S AT S FE B AR OB Bk 1 R B T Bruk-
er X8 Kappa APEX 11 CCD i #8 fi7 51 4% -, 4 FH
APEX2 S5 X-GH i fii I A, =R F
FIH A B Ak 1 Mo ke 148 (A1=0. 710 73 A),
PLo H4 7 ROl — & A A7 T E08E. A
SAINT + 2 J5 #4717 5 B0 14 48 b Ak R IE T, ff
F SADABS H 6 %65 A7 565 BOHE #E 4T 0% © 2% R Ak
5T 1) 5 A E R R B R AR S W 1 R AR A A
A SHELXTL™ SR F 740 By B2 i s
T T2 R B0 R SR 7 4 40 B fe /N — Tk
FIREAE. AT HE SR 7 10 34 2 B0k A7 45 1) 5 M 18
IE. &P i ES I E A E, PR ANE I RS
1A AR BE TR DL 26 1 TR, 35 S K R A 51
T2 .

&Y 1SR B RS a5 B
2 b AL B G BF &R 2 B8R E b, CCDC S
1583756, ] 38 3 B ik 4 2% 3R B . www. cede. cam.
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&1 a1 KRELHRE Zn(OAc), 5 Htr I 1.0 2 0.2,0.8 ¢

Empirical formula
Color and Habit
Crystal Size /mm3
Crystal system
Space group

a/A

b//o\

¢/A

V/As

Z

Fw
Dcaled/(Mgm™*)
p/mm™!
F(000)
20/ (9

Reflections measured

Independent reflections

Final Ry ,wR> indices (obs.)

R .wR; indices (all)
S

(A/6) max/min

(A ) s/ min (eA ™)

Flack parameter

CyH5N302Zn
Colorless platelet
0.20X0.14X0.05
Orthorhombic
Pmn2,

9.272 9(18)
8.372 0(17)
8.131 7(17)
631.3(2)

4

192. 50

2.025

3.823

384.0

6.56 to 54. 94

5 897

1213 [Rine=0. 033 6, Rygma =

0.033 0]

R, =0.019 4,wR,;=0.043 3
R1:O.O2() 1,wR2:0.043 7

1. 045

0. 000,0. 000
0.34/—0.36
0.040(15)

Ri=C|IF, = |F./ZIF, ). wR, =[S(w(F,2—F.2)2)/3

(wlF,2 2112

F2 UEWIMEERK(A)FEA()

/A
Zn1-01 1.921(3)
Zn1-04 1.929(3)
Znl1-N12 2.010(2)
Zn2-02B 2.139(3)
Zn2-03C 2.192(3)
Zn2-N11C 2.152(2)
Zn2-N14 2.115(2)

A/ )
01-Zn1-04 111.91(13)
01-Zn1-N12 108. 80(8)
04-Zn1-N12 113.89(8)
N12-Znl-N12A 98.69(13)
02B-Zn2-03C 177.91(1D)
02B-Zn2-N11C 92.67(8)
N11C-Zn2-03C 88.82(8)
N11D-Zn2-N11C 88.16(12)
N14-Zn2-O2B 91.28(8)
N14-Zn2-0O3C 87.26(8)
N14-Zn2-N11D 175.81(9)
N14-Zn2-N11C 90. 26(8)
N14-Zn2-N14E 91.05(11)

MRS A= —2.y.2
x,—3—y,1/2+2;D=1/2+x,

1.4 3s3boH

AR Wells, A F 4R N 45 45 00 7 L2 Jefk
B 1 S FEE [ Zn(OA), ]‘{kéﬁﬂiﬁ‘znz ol
tr FCAR 53 5 LR 4- 6 33 HE 4h AN
LER M 4L, TOPOS 4. 0 T Y ADS i % 1154
B 1 g,

2 #RE5ITiE

=1l—x,y,2

sB=1/2—x,—2—y,1/2+=z;C=1/2—
—3—y,1/2+=;E

il b

0.2 F1 0.6 : 0.2 B, 78 AHALAY S N7 254 I by 3%
BEMEEY 1, bR i R BT A5 B S R T
KIS (a=9.283 9,6=8.401 3,c=8.145 9,
a=p=ry=90 ) 54LEW1MHAESH(a=
9.272 9,6=8.372,c= 8.131 7,a=p=y=90 °)—
. H#& "% PXRD K& 5469 1 # PXRD A
i — L, RAEARF BT = e &9 1
B 1R,

1.0X10°
8.0X10°F
6.0X10°F
5 J Al“ .1)\. TRTTR
3 - 0.8:0.2
4.0%10°F u
- LAt ittt 1 0:0.2
20X10°_ J WMMMO@O.Z(U
0.0 _J._.JLU wa.ﬂw&mulated
1 1 1 1 1 1

10 20 30 40 50 60 70
260/(%)

Bl b1 8RB &4 T oLk
n X PXRD B4 5 5 9% 238 Dh o
PXRD A ## rb 4

2.2 Sik&H

G Zn(tr) (OA) J(1) JE—A> 3D HEHE 2%
s [ Zn(OAe), JIRFHICHE AR [ Zn(tr) ]2D
SRR EE B, A RIS 24 0.5 MY
In BF,—A o BRI 24 0.5 HER OAc B
F. 24 0.5 HAEM Zon(DE T FRY 2 A4S 0F A bk
LA tr BEARAT 2 4~ 0.5 HHEA OAc BT EAY 2
A AR AL A Y 1 R R P R A A
M Znl 5 29 OAc™ B O1 1 O4, K 2 4~ tr™ B
& F N12 1 NI2AA = — 2,y ) EZEE R —1
HaE A% PO TREAR Can & 2 Bif7R). T Zn2 B B 5 A
ANECAL A N HFE T A 4 4 o R L N R
¥ (N11C.N11D,N14,N14E;C=1/2— 2, —3—
y,1/2+=2;D=1/2+x,—3—y,1/2+z;E=1—x,
v,2)32 MO EJRF O2B(B=1/2—x,—2—
v 1/2-+2),03C & 35 /AR A B4 TS Cn i 2
).t BEAR AT OAce™ B F 4 %R ps — 1N
2N :4kN Fl p,-bidentate 7% 7720 (WA 3 FrzR).
44 tr FEAE T 1 A4 7 N RSB 4
In2 BF B B —A 16 JoE. MHAE 16 Jo IR T 4t
NI R GE T — AW ac T HEIAS TR [ Zn
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UREE 21,2, 4- = FM AR SRBE T A7 2R 2 W0 Y 5 B 205 4 B R RE T 5 © 91 -

(tr) 12D 2, g5 4 (4,4 2D J2 Can &l 4 fr
). 24 OAc B F U ERE Znl JE [ Zn
(OA), IRFIC. ZKRHEHICH I OAc BT 5
In2 FEHE, M Znl B 5[ Zn o) ] "4 E P tr B
2 7 N JRF3E 3 A4S 2D J2 & 38 i 3D HE
ZREERY CINE 4 FT7R).

ARG 1 W45 H ¥R AE, 38 33 TOPOS 4.0
AN AR M4 85 [ Zn COA), JIR AT
Zn2 B tr FCAR 3 5 i R 4-L6-. 30 Y AN
SRS 9k (3%, 4. 73, {32, 4. 7°. 8"} Al
(3.7%) IR Ak & 9 1 0 B R 5+ ] 5 4k o — A
(3,4,6) 4 3.4,6T56 HINM L, H A5 5 K
(3,751,032, 4. 79132, 4. 7°. 8" y (|8l 4 T 7).

c1
N11Cj
‘ N11D
e _

B2 a1y ZInCll)RFEERALIRIE B (X
. A=—zx,y,2;B=1/2—x,—2—y.1/2+
z2;C=1/2—x,—3—y,1/2+2;D=1/2+x,—3
—y,1/2+ 2 E=1—x,y,2)

Zn

Zn

L.
f/_? l\(l

/N

7n Zn

B3 tr BEff OAc FF o Bisy XHE

B4 EeHm1EMMERRBIEHA
2.3 MAEAE
2.3.1  X-Hhddn ok A ot

B4 1 PXRD & FE 5 38 i o A0 10l &
() PXRD [ #E— 2, B AE i b A9 1 1
B — W AH PR B RE S BT RRE  — B, R R
B S A B R AT S50 G W 1 SEPR S R AR AT (]
1 iR,
2.3.2 [EFEHEE

Hir BE =« 81 N8, 0l R ABARNE o
—n BRIT, 7R A ML OE A R A W AE N . e
Y1 He 8BS ME 5 s, 17
270 nmZEANEEE T LAY 11 369 nm AbH —
TE B & S, Her BUARLE 360 nm 2E4MGIMA T ™
A2 427 nm R ATOE B TERAKNA «° —=x K
I ALCTD). 5 Hir ZHH6IE L L&Y 1 15t
KAETZ 58 nm WERE. CRIER 1.2.4-= % M
Be {57 3R & 90 ) 2 Bk 0 LT 420 ~460 nm, T8 T
ILCT e -4 Jd i foy BRI ek &9 1
AN AW 14 127 nm &b 156 K A
KoFMW 1,2, 4-=F MK E oo B& R T4 13
FER M EAL B4 OAc . &4 OAc —~Zn BRiT.

369

4000 -

3000 |

2000

Emission intensity

1000

0300 I 3=50 I 4(=)O I 4=50 . 5(;0 I 55=0 I 6(=)0 I 650
A/nm

BS5 4414 Hir ik R
2.3.3 #MESHT

A1 AE ST RAAE 211 C a0k A
YRR R R ER . R E S
B W BAE 211 °C ~ 476 C, R E /N, 4
3.54% s R E R A AE 476 °C Z Ja . H #
541 CRLEL 54. 61%. 211 ‘C ~541 C Wik &\
it 58.15%, HE T tr BCARF OAc™ B T34
I3 COAc 20t CH,CO ™). SEBRZCH 58. 15%
SIS RAAST. 68 W AR R . LIRS O I
THEREAF S Zn (D B F &0 AE W ZnO, 5% 4%
YW E N41.85% ., 5L ZnO N W0 B H
42. 27 Yo BRI (AN 6 BT ). AL & W 1 Y R G
A HA 1, 2, 4-= K MBS A W B A 0 i R R
(300 CZEA) WAL, 5 OAc Rt L.
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2 Tr+CH,CO from OAc
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H6 ehlhThiA

A EAFE ) Zon(OAe), 5 Her Bk
KA B 3D BLAL R AW [ Zn(tr) (OA) J(D). H
3D HEZRZ5 M [ Zn(tr) 12D 2 5[ Zn(OAe), 1k %
BAILAS LU . 1% AL B 0 B A0 F 25 4 4 B I L 8
[Zn(OAC), IR B 5T . Zn2 Al tr BCAK 23 B i
R A-6- 3L R AL B W 1 AL (3,4,6)
) 3,4, 6T56 #i b W 45, H i 555 h (3. 7° ),
{3%.4.7°1{3%.4.7°. 8% }. PXRD A4 ] iz & A JiF 52 .
AN TR 5 g W L 9 A 1 7 B B R Ak S ) 1; PXRD
D L RE 5 ph B 5 50 FUL & 19 PXRD BIAE— 3K,
U RE PR RE IR (4 FE A 5 B 5 A0 KRR B
HE. TG s R A EW 1 RE S NP A
211 CzZhi. k& 1 RIFRE; L EAEE
211 °C~476 C.58 2 RAH 476 ‘C~541 C. W
H R E 58, 15%, )@ F v AR A OAc™ 4
it CH,CO™ . 5HLE(H 57, 68 % Ak # #3k. M4
W ERPAE 1 7E 270 nm WA T, 7
369 nm 7 AE—HRTE M) K ST, 5 Her B H
A58 nm R, RHZEHNIES 1,2,4- =R
MR o = BRIETE R, AT EH)E T OAc —>Zn
BRI
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i ERRXAHED IS R RBRADABRRBRTIRG N REF R 575 R TH(PE) X R, 4
& T EE RARI G /PE, F X RAKE/PE LM, IR T AL SMA N R BT R.
BB ERAKE AR RAER R AR EREA. A E R ERRRY KT T PE
RGP EM R BB E PE P RN Y. m RS A SR PE % P RS 4
BEAMAGER. FE RARRY/PE oM F AN S TR E/PE L 6MHA, M kR,
7 F AR T K& /PE A oM A, mAPIR I /PE &M Atk & 500889 %ﬁiﬁﬁiéﬁ
300 CA Lk, m k& /PE A AMF LA D Fimat BTG TFRAMKE. Bk o g tgKimie
FPEWMAFHAELE DO T B EAEBMAERN . FRXTHEERARE. 5, MR
B4 /PE A 6MM AR LEHITAEM.

KB RO MR ; S oA Bk

FESES:TQ323. 4 XEkFRARRD: A

Study on performance of two water soluble plant extracts
and their residues/PE composites

SONG Jie, KE Ru-yuan, LI Ting-ting, ZHANG Min, FEI Gui-qiang

(Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China)

Abstract: Scutellaria baicalensis Georgi extracts/PE, Polygonum cuspidatum Sieb. et Zucc
extracts/PE, Scutellaria baicalensis Georgi residues/PE and Polygonum cuspidatum Sieb. et
Zucc residues/PE composites were prepared by blending natural plant extracts of Scutellaria
baicalensis Georgi ,Polygonum cuspidatum Sieb. et Zucc extracts and their residue fibers af-
ter drying respectively with polyethylene (PE). The surface morphology, cross-sectional
morphology, hydrophilicity, thermal properties, mechanical properties and antibacterial prop-
erties of various composites were studied. The results showed that Scutellaria baicalensis
Georgi extracts and Polygonum cuspidatum Sieb. et Zucc extracts could give PE dying func-
tionality. When added in PE with a small proportion,they dispersed uniformly,while the resi-

dues was embedded in PE to form a matrix to connect the substrate. Scutellaria baicalensis

* WFs HH9:2018-06-20
ELTH :HRXARXRFRESTIH (51803114) 5 B4 BHET H AHF L T H (2017GY-154) 3 BEIG A HE )T H A L% E R
RII5 H (17]8014) 5 75 2 1 BF £ 3 %035 H (2017068CG/RC031 (SXKD004) )5 [ 5 4 Kk 24 A= 4 5 8k I 4 3 %) 351 B
(201710708005)
YEEBIN R 1982~ . Lo BV PG %2 AR L 1A, B 52 7 1] - 3185 A 4 85 40 F b1 R
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Georgi extracts/PE, Polygonum cuspidatum Sieb. et Zucc extracts/PE composites were more

hydrophilic than that of the residues/PE composites, while the thermal properties and me-

chanical properties were slightly lower than that of residues/PE composites. The weight loss

temperature of the two kinds of extracts/PE composites were all above 300 °C when the

weight loss is 5% , while the residues/PE composites had a higher thermal properties than

the substrate itself and the addition of residue fibers made the mechanical properties of PE

applications to be expanded when it was added in a small proportion. Scutellaria baicalensis

Georgi extracts/PE, Polygonum cuspidatum Sieb. et Zucc extracts/PE composites had signif-

icant antibacterial effect.

Key words: polyethylene; plant extracts; composites; performance

0 3

W& A AL ATk 5 A W ik 2P, R 24 (PE)
A 745 3 T IR R R, 7 R Y SRR Y
1/4 R (PE) B R i i A1 7L 1 B A i
PR B BE 1k 7 B s Ve A, 5 HA 19 B8 OBHAR 1L, PE
AR AR . BL25 5 PERE R 47, BB 5 2 Fh i o 17
PR 2 v LR A AL A T P A R )

A LR 2 A8 A 2= G iU v B il A 1 A BL
R, FBE B AR b g3 B ok Y L DR e e )
Ry sk ] R ) B AU A R S A A
Y. G ERAURNGE N MR RBEE =Y B, 2 2
206 H NIRAERRE. HAT, A 86 R 10 % 42 8] U Wy
()t B, R R SR A P % 98 RE SR R AT AR 0 B
P — ] Y SR ALY KRR FE — ok A F
KRG FL ) 8 2 AN AT DL e o i HAR 2 R AR
RT3 B T A i h 2y B R B
PRpEERE .

A (Scutellaria baicalensis Georgi) N &
BHE Y BA BT W B0 T 1% 0 R0 AT T 1 AT
WA BT TR A RLAT TR R AT BRI R BRI S A
PR S H S B SR K 2R i B 26 1k
Atz B (Polygonum cuspidatum Sieb. et
Zuce) NERHEY X K HAT 38 ) BT R RE L T
Xof A AT TR L TR B\ 2k TR A AT AR Y A R A L 6
SO A ER B LR SRR TR A VR,
LAY R KM R ) B A S

A B 5 A A D B R AL B M B 8 T
FEINRETE AR I 5 PE & & . Wi F4 B4 $2 i %
BAE N4t sm MRS PE & & 6l 4 1 4 4 42 B
Y/ PE K AiY) 5%/ PE WA 2 & MOk X2 &
RTINS N 2 N i N 2 S AN e
PERE B MEREHEAT 1 20 A il ik, Sy KSR A W IR AE
SGIDEERLZR S RN NS I AR/ 7Y S 1

ill}

1 XEEH

1.1 BRSNS

(D) FEFER . LDPE, 2426 H, g 5t 5% 224k T
HIRA A WA AL P R85 oK
ST ATl K s FAE Ak TA R A AL

(2) BB TP 3L, SK-160 &, 11
FAW MM A B A F s H A7 BB, AD/
Max-3c B, H A< B 2 bk 50 2 4 32 fol A 0 42 4,
FM40MR2 Easydrop 4 , i [f] KRUSS /A ] ; #4 #
(TG 3B, Q600 B, LW TA A w]; JTREHL 11k
ML, XWW-20 U, 2K 78 17 4 d 4 WA 2% A R A
.
1.2 RXHEHE

(D) BEH PR AE W) 32 B B 58 v &7 4k 1 1l
#w

HF B K IR RL PR, T8RS R AR SR R R R U
BB IO R EE S DL 60 % W R B ) R U T R
Fo 1 15, 8/ 30 °C, 8 A BFE 60 min, ig#
HEMEE 40 CRZRIFRIGHE AL, 95% SR
W R R R HE 1 2 15, S IR 40 °C L B A I
8] 3 min, JEFE 28 L IREE 35 C M SRS B, 42 B 5%
BB S IR 4 IT VA UR TR A5 2R AROIR B S R AL
FEEY) . K v 700 26 B () ¥ & | PR R AR i AT Yk 4 2K
TR VRIS o LT 48 H.

(2) 5 AR il 5

K FIF =R 2B AL, i #2150 °C. IS
TR PE 0K 2 7 P52 6], 58 0 Al S
A BEHE PR AL AR B B U e LB v AT Ay O
ME1%6.5% .9 % By L i i A% mil i) PE o, o0 2 51
TR —EEE REYSE, ARBHIEERT
&L 4 A5 ) 3 S R I/ PE(HQT/PE) | JE AL
WY /PE (HZT/PE) K # % % i /PE (HQC/
PE) . JE#t5k it /PE(HZC/PE) & & #1 k.
1.3 MR

(1SEM : % i i 7 10 il s W22 52 5 M K}
1 0 T T S 4 JEEEE 10 nm, N HL SR 15 kV.
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T 45« TR K I8 PR A ) 02 IR ) B LB / P 52 & B R B R RE T 5 « 95 -

(2) SRR IKAE « SR FH A2 flk 71 DU 243, L) 28 18 K AE
S2A M RE R T 2l A () R B A MR SR BK
TERE.

(3) TN RE - SR FH #AHR 73 Ar 4300 7 A i B0 ER e
PEMAEfE L N, S i 100 mL/min, T i 2 &
20 °C/min, =4k 4 4H 3.

(D Ty Ve Re 4 5 A bR T IR BIL YT B W 4%
RIRE 2% R AT RE S I L. #% B GB/T 1040-2006
CHB LA B8 % D ) I A 0 AR 5t o ofr . A
i TS AT I, 25 S T 1.

GOPUREPERE - SR e AR 3R 2 AT
PR QB/T 2591-2003¢ Bt 17 %8 k-t 18 P BE 1l 38 7
RN ROCR )X 5 A RO B B P R AT I L
B3R B Fh . 4 (4 8 4 BR B (Staphylococcus au-
reus) , KT (Escherichia coli).

2 HR5iITiE

2.1 AAoMAwiaBit
WA ALY /PE K B R R /PE
BEME RIS ME 1 R,

HQT1%/PE HQT 5%/PE  HQT 9%/PE

HQC1%/PE HQC5%/PE  HQC 9%/PE

HZT 1%/PE HZT 5%/PE  HZT 9%/PE

HZC1%/PE  HZC5%/PE

B1 #F5 REAAFRRY/PE ZHF 5 B
#%,7& /PE &M A6 A 5%

ME L AT LR, A R AL Y/ PE B &
AR 357 52 B AR €0, LB A 4 U S n A B L 2
B b RE B AN T IR, Uk B AR SR IO B IR T
PE Je (8 1) ag Pk, mixt T i % R AL 5k i /PE 2 &
WRE BRI S O PE JE 0K 24 op, v B 50 5k
it FU g T SEURMRE P | T R R B v v A A B A
Gy G a1 o AT A RHEE K LS ek B — o

D7
H.

HZC 9%/ PE

2.2 HAMHG W EYR
K 2 e R AL U /PE B A R BL A
it /PE 2 & 4 RHET P 2.

HZC1%/PE
B2 w2 REMREY/PE g% AL
#ki& /PE B &6 b @ 5 i

M 2 7] DL L 82 F R AL SR IR 7R PE b
Ry RIURL AR S5 48 7E TS I Le 9 /NI o B K ) ]
SR BT SR R 2 H S/ R — B
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BaTiO;-Bi ( Ni;/3sNby/3 ) O; oth 75 £k BB [ &
ZH TSR ERTAR

I @, EFE, THE, BEKXK, SRR
(BevGRHB K2 MR B 22 5 TR %R, BV P52 710021)

i E.RABEMEHE(1-2)BaTiO;-2Bi(Niy s Nby3) O3 (x=3,5,7,10,15,20 mol %) ( # #&
BTBNN) ## 4k 2 M4, 5t % 7T BIBNN M EW Z M AE i i, A4 R &AW, Bi
(Niss Nby3) O5 (B #& BNN) 7T VA A 2L B4 BaTiO, M & a9 43 2. XRD 29 BTBNN M &
R E M BNN 228 m M 7 E AL T WOBRT ZEM AR REEREAN
BTBNN M & &K I i sk b M R 94542, R KA 0 % 4 e, KL BNN 48 32 hn % %18,  , f 5%
KO FRAFEGRET, LIEBR DS Mg AH. % =20 mol% i .BTBNN M & % /2
250 kV/em 9 F €3 f0 2.03 J/em® 89 T Bk F E.

XEIW:BaTiOy; sk ME; ELRE; T A

FESES:TQL74 XHERARERRD: A

Microstructure, dielectric and energy storage properties of
BaTiO;-Bi(Ni,/; Nb,,;) O; relaxor ferroelectric ceramics

WANG Tong, HOU Yu-xuan, WANG Yuan-Hao, YANG Hai-bo, GAO Shu-ya

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

Abstract: (1-2) BaTiO;-2Bi (Ni,;; Nb, ;) O, (zr=13,5,7,10,15,20 mol%) (BTBNN) relaxor
ferroelectric ceramics were synthesized by solid state method. The structure, dielectric prop-
erties and ferroelectric properties of BTBNN ceramics were systematically investigated. The
results showed that the Bi(Ni;;; Nb,,;) O3 (BNN) addition could lower the sintering tempera-
ture of BT-based ceramics. X-ray diffraction results revealed that the crystal structure of BT-
BNN ceramics changed from tetragonal to pseudo-cubic perovskite structure with the in-
creasing BNN content. Dielectric measurements exhibited a relaxor-like characteristic for the
BTBNN ceramics,where ¢,, decreased with the increasing BNN content,and the T,, decreased
first and then increased with increasing BNN content. The dielectric breakdown strength of
250 kV/cm and a releasable energy density of 2. 03 J/cm® were achieved in the sample of x=
20 mol%.

Key words:BaTiO;; relaxor ferroelectric ceramics; Curie temperature; energy storage
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LED A KBaY (BO;), :Sm*" % St ¥ Y
RIEHEBEM R

THH AR, LAm, XA

(1. BV BB K2 M RIBl 2 5 TR 2B, BEVY VE2 7100215 2. BRVGRLE: Ko R 5158 TR B, By
Pi4:  710021)

W E.RAEMEHET KBaY(BO,),:Sm®" &4, @i X L4740 (XRD) & % % o
ek B AT B AT R R AR, R R L TR B e AR SR A AR, Sm® T BN B S A P e T
G HE YU AL B RSN E (04 nm)BAR T, £ B0 A %5 T 573 nm,610 nm 657 nm 4.
Sm’ T RAESLIREN 0.04,. B F BT EEEN T E5 X2 S HAEEAMR T HIBR-AB
MABEVER. REBERET . RAHMEERA 276507 K, & FTRAEBRK, RANT 4
Gk kK o IR FH 0 R R

K@ AL ME; KBaY(BO,), :Sm*" 5 %8 ; L bHak

FESES:TQI133.3 XEktRERD: A

Study on luminescence properties of KBaY(BO;),:Sm’"
phosphors for LED

NING Qing-ju' , WANG Zan®*, SHI Yong-sheng®, WU Dan’

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

Abstract;: The KBaY (BO;),: Sm®" phosphors were synthesized by the solid-state method.
The prepared samples were characterized by X-ray diffraction (XRD) and Photoluminescence
spectrometer, The results revealed that the obtained samples have pure phase,and the Sm®"
ions enter the lattice preferentially occupying the Y*" sites. Under the excitation of near-ul-
traviolet light (404 nm), the main emission peaks were located at 573 nm, 610 nm and 657
nm, respectively. The optimal doping concentration of Sm®" ions is 0. 04,and the main mode
of energy transfer between Sm®" ions is the dipole-dipole interaction in multipolar interac-
tions. Under the optimum doping concentration,the correlated color temperature of the phos-
phors is 2 765. 07 K, which is in the best color temperature region and makes up for the dis-
advantage of high color temperature of traditional yellow phosphors.

Key words: LED; KBaY(BO;),:Sm®" ; phosphors; luminescence properties
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D 2156 541 . 1% R AR AR I A W dE B
ik, B iRs s, EE W T AR, iR
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1) B 2 SR it B T I 5 11 B
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U 2e T FA NN b oh - R NG AR - s ol €
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St LED Hr 2 8 2 K 6 75 A i il 68 48 2000 88 B sk
i RAN G/ i

AR BT KBaY (BO), HI%¢ 6k 185 T
JTEZ T, Gao M B IRIRIE T KBaY (BO; ),
(A B E B 45 K P B s Han 28090 3038 T 76 B =8
EANVN IR BIA T . KBaY (BO;), : Th™ %¢
ek I T & A% A6 i 5 38 Qlao MY i
Eu’' $7% KBaY (BO,), %6 H 15 28 6 &
SPAESE T Y fE A ST RO FR A B
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(BO3), 96Hy . X H W M 2540 J & et b fr T
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W Pk 00 Sk ik A 3 3 0 B b BB 30 min, fiff 4%
JRORHE A 5] J5 A B i mEE] 500 °C U
Be 5 h JE ¥ H Z E R, WO R S A 3 5 A Ao
WFEE 10~20 min. 285 F KB B o rp i &2
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1.2 Hsmk/E

K H A RIGUKO 2 #1472 19 D/max-2200
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Synthesis and luminescent properties of Th*" and Eu’' -doped
K;La(PO,); color tunable phosphors

WU Xiu-lan, BAI Wen-ni, HAI Ou, REN Qiang, LIN Fei, JIAO Ye-hui

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

Abstract: A series of Th*", Eu*"-doped K;La(PO,), phosphors were synthesized by high-
temperature solid-state method. The samples were characterized by X-ray diffraction, photo-
luminescence spectra and fluorescence decay curves. The results show that K;La (PO, ), :
Th*" phosphors exhibit blue to green light with increasing Th*" doping concentration. After
adding Eu*" to the K;La(PO,),: Th*" phosphor,there is an energy transfer process of the e-
lectric dipole-electric dipole interaction of Eu’" ion by Tb*". When the doping amount of
Eu'" is 9% ,the energy transfer efficiency is as high as 85. 89%. With the addition of Eu®" ,
the CIE coordinates show that the color of the emitted light of the phosphor appears as a
greenish-yellow-orange gradient. Therefore, K;La (PO,),: RE*" (RE= Thb, Eu) can realize
multi-color emission of single-phase phosphor.

Key words: K;La(PO,),; solid-state reaction; energy transfer; multicolor launch
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Study on preparation of BiOCI-Ag/AgBr heterojunction
and its visible-light photocatalytic performance

HE Shu-ao'**, LI Wei"***, MA Qiong"**, WANG Xiao"**, XU Wei'**

(1. Shaanxi Key Laboratory of Chemical Additives for Industry, Shaanxi University of Science & Technology,
Xi'an 710021, China; 2. Key Laboratory of Leather Cleaner Production of China National Light Industry,
Shaanxi University of Science & Technology. Xi'an 710021, China; 3. College of Bioresources Chemical and
Materials Engineering, Shaanxi University of Science & Technology , Xi'an 710021, China; 4. College of
Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: In this paper,a series of BIOCI-Ag/AgBr heterojunction photocatalysts with differ-
ent Ag/AgBr contents were successfully synthesized by a simply one-pot solvothermal meth-
od, then the composition and morphology of BAA, photocatalysts were characterizaed by
XRD,TEM,SEM, XPS and so on. The photocatalytic activity of BAA, composite photocata-
lysts with different Ag/AgBr contents and their photoelectrochemical property were also
studied. The results showed that BAA, ., photocatalyst exhibited the highest photocatalytic
activity in the degradation of acid fuchsin under visible light irradiation,and robust stability

and good cycle availability were also obtained. It indicates that the introduction of Ag/AgBr
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nanoclusters to BiOCI structure effectively improve the light response property and interfa-

cial charge migration for the formation of BiOCl-Ag/AgBr heterojunction,so that the recom-

bination efficiency of photoexcited electron-hole pairs can be inhibited effectively.

Key words: BiOCl; photocatalyst; heterojunction; visible-light response; AgBr
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B OB RAKRAERBRESHRALEHEARANEE T A NI BEGH/H(C/CO LM, R
THAHBEN C/CHLAMBMNEN AW FHEER L FTHREN T aE 125, M E#%
NEBENHG, MU ERBE LT RN HERGEREEH T, L E ARG, AL
A AP N 89 5N AT R LA AL B BALE L 1 400 °C# A # 48 800 C# A C/C L4o#
Feg B ERRT 270 BEZRAT 15%. L e 27 A hBRBEE A el 4%, 1 400 C
AL FE 800 CHRAE C/C A EMHMBIMERILT 67.9%. 6 FHEHRSERT & E2M
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Study on Ni catalytic graphitization and properties of C/C
composites prepared by hydrothermal co-deposition

PAN Li-min', OUYANG Hai-bo"?, LIU Xue*, LIU Yi-jun',
HUANG Jian-feng'?, HUANG Ling-yan'

(1. Monalisa Group Co., Ltd., Foshan 528211, China; 2. School of Materials Science and Engineering,
Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract; Carbon/carbon (C/C) composites were prepared by hydrothermal co-deposition
combined with heat treatment. The effect of heat treatment temperature on microstructure,
mechanical and electrical properties of the C/C composites was studied. The matrix carbon of
the C/C composites changed from amorphous to lamellar graphite structure with the increase
of heat treatment temperature. The graphitization degree of C/C composites increased with
increasing of heat treatment temperature,indicating that Ni particles in the matrix exhibited
catalytic graphitization behavior. The bending strength of the C/C composites reduced by
27% and the modulus increased by 15% ,while the resistivity of the C/C composites reduced
by 67.9% with the increase heat treatment temperature from 800 “C to 1 400 “C. The frac-

ture behavior changed from the pseudo-plastic fracture to brittle fracture. It was attributed to

* WrFs B #:2018-05-24
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< 124 - ReHAALESB

% 36 &

the increase of graphite crystallite size and the decrease of the layer spacing resulting from

the improvement of graphitization degree of the C/C composites. This microstructure was

help to reduce the grain boundary scattering effect and then promote the carrier concentra-

tion, which was beneficial to decrease the resistivity of C/C composites.

Key words: carbon/carbon composites; catalytic graphitization; mechanical properties; resis-

tivity
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W EVENMAEAL . ZOAIT LR m—2 2 E S, FTER/EFHHAESET HFE
MYy E R ERFA, FATAL IR ZRHRAEER. RALREZERIANERT SH £
ERERERE MAMKEG YO, ERAERREERT RAERMERIL. EREAWH . S FEH
Y BHh 35U AR EGITRE S 28 °SR, F R ARty KEHD DY, ZHETH 16%,
HheEASY, FTEK/EFHEEHIUMN . EEERAALELE LR ZEBHFPHFOIR
PRAEMKAMKE EXRBFRORERM A FELLEL TN EHEF 169,
Hm A ZE10% . FEBKR/BFN 0.5%, . ErFH TH &R EF LG IRIEEH 5. 36 MPa,
By AP K & 44,60 %.

KGR F R MR SR, FRFER; EXXRE

FESESTS255. 1 XEKFRERD: A

Study on factors affecting the mechanical properties of celery
hollow capsule film

SHENG Wen-pan, YANG Li-jun”, LIU Nan, WANG Zhi-long

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

Abstract; This paper used cheap celery fiber,starch, glycerin,carrageenan and konjac flour as
raw materials to prepare celery plant hollow capsule film. In the experiment,the slurry was
made into thin films by tape casting. The effects of various factors on the tensile strength and
the elongation at break of the film were investigated by single factor experiments,and the op-
timum raw material ratio was investigated by orthogonal test. The results show that: When
the celery fiber content is 3.5% ,when the beating degree of celery fiber is 28 °SR, the filtra-
tion rate of celery fiber is 35% ,the content of starch is 16 %, glycerol content is 8% ,and car-
rageenan and konjac powder content is 0. 5% ,the capsule film had excellent tensile strength
and rupture elongation in its single factor experiments. The optimum raw material ratio is
3.5% of celery fiber,16% of starch,10% of glycerol and 0.5% of carrageenan / konjac pow-
der by orthogonal test. The tensile strength of the capsule film prepared under this condition
is 5. 36 MPa,and the elongation at break is 44. 60%.

Key words: celery fiber; plant hollow capsule; single factor experiment; orthogonal test
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Hydrodynamics analysis of spin flash drying equipment

YUAN Yue-jin', JING Xue-song', LEI Xu', XU Ying-ying', YUAN Yue-ding®

(1. College of Mechanical and Electrical Engineering, Shaanxi University of Science &. Technology, Xi'an
710021, China; 2. College of Mathematics and Computer Science, Yichun University, Yichun 336000, China)

Abstract: In order to explore the flow field characteristics and heat-mass transfer mechanism
of spin flash drying process,the CFD model of this process was established by computational
fluid dynamics. The velocity field, temperature field and pressure field of the drying process
were simulated. The effects of different inlet velocity,temperature and blade speed on the dr-
ying performance were analyzed,and the test was carried out with calcium carbonate as the
raw material. The results show that the velocity, temperature and pressure in the drying
chamber are all larger than the central area in the near wall area. As the height increases, the
overall attenuation trend is present. At the same time, there is a phenomenon of reflux and
whirlpool. The influence of different inlet velocity and temperature on pressure drop is obvi-
ous,and the speed of different blades has a great influence on tangential and radial velocity.

Key words:spin flash; CFD; drying equipment; simulation
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Study on biomimetic sharkskin microstructure prepared by

laser on the surface of high-frequency electrotome

YANG Li-jun, LIU Nan, YAN Cheng-cheng, LLI Chen” , CHEN Wei, ZHANG Da

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

Abstract: In the process of cutting and hemostasis of tissue by high-frequency electrotome,
there is tissue adhesion caused by the inability to cut and blood clotting is not sufficient,in
this work, an optimized sharkskin surface micro-structure was prepared on the surface of
high-frequency electrotome to improve its performance. Fresh pork liver was used as a cut-
ting target to study the effects of laser power,shield scale spacing.and shield side length on
the friction property,drag reduction,and adhesion of the electrotome. The experimental re-
sults showed that the biomimetic shark skin microstructure can effectively reduce the friction
and adhesion in the process of cutting the tissue. The structure can reduce frictional resist-
ance by 21.88% ,tissue adhesion by 5.4% to 16.91%.

Key words: laser micro-processing; bionic microstructure; high-frequency electrotome; fric-

tion property; stainless steel 316 L
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B4 A% S K EE SEM A

LR A S RS A 0T 3 0E 5 R S %
NE R LUARKEL 600 m 800 xm Al 1 000 pm) .,
JE % 18] 5 A D (KWK BL 150 pm, 300 pm Al 450
pm) s 76 L) R HEAT I8 SC8 R AR AE WO T R
P2y 15 ~ 21 W, Jii & 1 000 Hz, {3 fiff 3 B
5 m/min, (525t 50 % BB BUT L il £ 10 L8 K 45
RIS SN R T i S S | A B/ N SR N
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ZHNE 1 PR,

X1 BAEMISHR

S P/W D/pm L/pm
1 15 150 600
2 15 300 800
3 15 450 1 000
4 21 150 800
5 21 300 1 000
6 21 450 600
7 18 150 1 000
8 18 300 600
9 18 450 800
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P AR R TEE AP R il PR 20 R/ IR IR Oy i B ] B
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K1 0.638 199 0.664 491 0. 640 260
K2 0.667 569 0.631 209 0.637 227
K3 0.635 868 0.647 439 0.664 149
E1(=K1/3) 0.212 733 0.221 497 0.213 420
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R 0.010 567 0.011 094 0.008 974
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P/W D/ pm L/ pm

K1 248.01 246. 54 250. 27

K2 247.33 245. 87 249. 81

K3 243.54 246. 47 242.2
k1(=K1/3) 82. 67 82.18 83.42
k2(=K2/3) 82. 44 81.96 83.27
k3(=K3/3) 81.18 82.16 80. 73
R 1. 49 0.22 2.69
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I Cs C 7/ %
1 2.123 115 8 2.081 859 4 1.94
2 2.122 496 4 2.089 262 0 1.57
3 2.111 407 0 2.083 120 3 1. 34
4 2.130 460 5 2.084 499 1 2.16
5 2.122 766 7 2.080 542 8 1.99
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2 2.33° 00
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9 23170
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Research on PV grid-connected control system under unbalanced

load condition based on energy storage technology

MENG Yan-jing, DU Juan, MA Hui-hai

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

710021, China)

Abstract: The low voltage power supply network is usually the mixed power of three-phase
production and single-phase load. In actual operation,three-phase load imbalance is prone to
occur. According to the distributed PV power station user side three-phase load imbalance
phenomenon,the energy storage converter technology is added to the PV grid-connected sys-
tem. A three-phase four wire system based energy storage power conversion system is pro-
posed,and its working principle and corresponding control strategy are analyzed, so that it
can achieve compensation for the unbalanced components while adjusting the balance of ac-
tive power of load side. And the simulation analysis on MATLAB software shows that the
correctness of the circuit topology and the feasibility of the control scheme are verified.

Key words: load unbalance; PV grid-connected system; unbalanced compensation; energy

storage converter; battery charging and discharging

x WrFs B #3:2018-03-26
HEEWMB BHEX AR #EETH (515771100
TEHE B Y (1956 — ), 5, B s PHA , #5082, W - A S0, 9F 9 1l < el ) Wl 7 45 o 0 4% 3l L A LGRS 20 508 B TR B R



%5 ] i 2 0 T B 0 AT T R AR M ) R S . 147 -
0 3= FIT £ B4 5 T B R B R B DU AR R DR AR e R i

Wt 2 A 2 r R 5 A A 1 PR e R
SR AL R GRS S MR WA B T
BEFE X TR R A R G 0.4 KV AR
PO = A 070 AN A — T X L i B ) ) R 7 52 B
IBATH T ORI A R AR S AR R
JRA A T A0 A L L B B 2 A AN [ I R
23 51 = AR G AN T 7 A R R g
T = A N D N o TR e i = o N ]
1B AT AR T 2 B R v 78 T 4 9 Bt L AR 20 A 5
DGR ALl 2 A5 81 [ 8 BSR4 10 R i DR
MRz — A B A BT 20 A KO6AR B ok
R Y T R Bt R IR T O AR A R B e
SROGAR I 9 396 78 45 L e R ) 23 i 14 5 ol < A ) =
FHEEL 25 0 B = R G A S A L A S 7 A
A AR 2 — R B8P A 22 2% L BE 390U [ L IR 3
ST PR 22 I )R, I EL™ H R 1 AT
B I R Is AT

AT, & A AR GO 78 32 R A B R G0 T k%
FL O ) FL BB T . SCHRES L 6 JBIF 98 32 A 75 i E R 46
4 JC DI M 25 T O 88 e R R 7 2 AR E R A
PR DAL SCHIRL7 . 8 TKE 35 i BE 1) J0 D #h £ 3% B B
FIF IR 37, ] LA = KR 377 14 F E Jo e A AR E
P H AR BEFE 32 B A R B 37 45 = A
=2 RS BALE B R G4 D R G DA L B
A7 A 1) AL T AR TE R T R 22 ] A P
il ARG P 83 2 BAT AR ZE AR FR 1 4 A
PRI B T S AR B4 S v A e LA B B A S £ i i o
(4 EF DB L I ZIy RN - 187 L 7 45 [, 205 45 e 5 DL 119
R D ] T FE P 2 AR SR H — A T = A DU AR
T 2K 14 i RE T R AL e R G RO TR SR X R B
RE % 5 BLIC L 19 A 0 2 42 M0 S840 ) I A7 s
e 4 AN = AH T 2R 3 Bl ) AL

XSG -, T D H U ARG T i S
Xt 28 G i 09 A 2 J0 2 RS M F R ) T R A
0.7 R A 0 R AR G o0 O R AT 4 A L AL I A R
2 T 58 % A b 2 149 oL IAC A 48 4 o 7 25 B b
B 4 v UL A BB A L T AR SR H T B B XA SE R
7 2 S K FL 0 24 il ) ] AR DR IE T8 R 1) 2 4
HERAVE. fe )i, 455 IR BC A R S B R 48 B X R 48
T BN R RGBT %l Oy R T

TN A B TE B P R 7 6 A T AT R BT
U % ZR BT LA 552 B0 T v, 0 55 35t 0 kil L S 2
A B AN S 53 B A 38 T LATE S 22 A IR I WOl
R HLZ AR A T RE i 4 45 G 0 ) 2 588 4
AT R e 1 B AR B 52 3 22 R Y HLRE 9 T DI RE.
ARG HIBIEFE o A . B BE O R A H RE B, X
REAR TR HISCA 4 TR R AR, BA
R HE RSO TR A (.

1 REHEWETEITERE

BE T =M DU R 5 A 1 BE AR TR B R G
SEAINIE 1 PR . 2% R G0 R OGAR K B EOT I
AR LR O A P A T 5 B R B L IK 4
HL I DU R AR 3 L L X TR] DC-DC H 6 DA H
b AL B LG it BB 2 T N = AH U 4 A T R ) B A
FL ) PR O 5 S R 5 — BB B 5 — A U 4 T FL Y
BRI RIS N L S HE AL O FLRE IR 4R 2
LA AR A NS R X R R AN T AR 2
il A 5 R D R R, SCHERLO 18 2 X = AH Y £k 41 1Y
JURM N EE AR AN T 4 A B R 25 28 v 43 2 DU R
B DA B = AR MR 2, IR X LA B R R S EAT L
AR SCTES 25 % bR ik T O A R 4 RS AT L%
SE R AE L G0 = ARE A% = AR A LR L R B —
YRR, L EL A AR 5 1 M AS S A 67 3 PR U L 2
HL U I 7 » () 20 S ) 5 A B ) B, 2R B M A
DC-DC H %% F it BUCK HLB&Hil BOOST Hi B 2
FEBE B 2B DC/DC A8 g8t e 52 38

SR & R BRI 3 S O I 36 AR B D IR K T e
HH A T A8 5 9 R R A R 0 R £ AR L AR
SCHF ST R R OGAR IR R G TR AE B 4 AS T
i A T A RE AR B R T RS A T L
B AMEAS -7 43 1 D TR P ol TE WO R B 2 AR 1
A Ty HLRE 14 ) B, B A b e AS S A E 3 L A
PEAS SCAS KGR K v DA B L I I 2R Gt A 22 11 4

B ek & R G438 A % DA B K T R f
= AP ST iy 50y (G=asb,0) HIF IR,
MBI i G=abacon) SEBT N i, G=
asbycon). EIH R I G2 5 H B A 4 FH 2 R £
HHL U RS A F O A i DA OB IR R 2R
A Ty L RE L I AR Al A I (A 7 T R AL B B 4R



+ 148 -

ReHAALESB

5 36 &

1] PR 8% 140 4 PR AR AR A D00 5 B B A B R A C 2
B0 A5 AN U 5 O LR B AR 0 S R AR
8 i PWM B ik w55, 52 BB AE IR A7 R0H] T B4
[Fi Fsf ¥ BRI FEL R4 1949 G 5 38 T8 R AN - A L

—AH DO £ o it R 7 e AR Gt Y AR TR 4

W AMEE T KO R G R D TR X A
i 1 2 A G B AN L I S B AY . RE RS DA v A b
HMEE ZR GE R A I L G P BOA Ty R i T L
S 45 A HLU T A TR E 2R 40 PR dge o Ay i e T

l
z]”V 2 g_{ _____________
A | iy, S (7=a,b, ! i
- Zg--.”f’f]_f_fl________l |
¥ 1 Ix ! : pNe L !¢
I o & ! : - :
I 14493 ¢. 3¢ IHEHERG Wl (s
Y roerd i dvs [ vs | v : : H "
LT i i '
reer : C;=E bl A& e
) i 0 VDAL
s it 1=
55 H, ] 1
% W v evedeIaL i
Tﬁ ﬁ :V4 V6 V2 V8 : : :
}”H ,Tl 1 H H
' W | UEEAE Udd || owEpane 4| ue
L PWM PWM
YYVYY \AAAl
| Bliasme e EahimaihEg |
¥ T 1 T )
PR A
EE LR
B1 ZAZ£MHERE

2 REEHRBHR

2.1 AU RAHE
1G58 i -1, FIMEEL RGN Jy 32 32 B R ARG 3
PRTCT L I B A 2 A D LR, B AR S
FEAG G 1,1, Ko DNk i S b b e ok L i 3 in A 2h
FEL 90 R L 1 A 0 ) BB L S B % R 45 T 9 A T
G Ty VIR D2 2% FL I %) o A G

SE N 7= i R <oy = A e [N
N RGP LR AE A LU . L4 N 3 T R
DIBRW Y im0, U523 1 BUR T WO AME 3R 22, BT L
Iy e b S N SIS A R S e R G
R N == L I I = R N = N 3 e O
IO (14 JiE BEAE [ G 8] 2 fT .

5
i

B2 miteyi-i, Nk REER
F X AR 0 B 12 R = A B R U R T L Y

AHALFN RN —F, AT SRS 5 AH BT & P i =
im0 =ino=10/3 W E MBI i iy i WA
AHZE T HLUE € a0~ Ts0 ~ireo » BD A 2 53 85 J5 19 —AH 10
B i iy s AR DR,

Ll —la = liao
ty =l — o (D
e —lre = lico

R R T RS R R G R AN A i — 2B
SECPRE R A P 38 3K B Cu, BT Coy o, R
Xt I I w BE R — AN TE A wo » 5 B IR — AN 1H 52
AIAEFE Co A1 C,/ o AR B R IO B A R O L 1 A
F R AN (2) fiTR.

w=2nf (2)

RGN R 50 Hz, A1 w, K7 314 rad/s.
O Y WL IS 57 0 FL O, R AR B
Cooor » W6 = HH 0 1k A6 B3 R TP A6 671 2R P 3 28 46 51
AT 25 i e A b 2 ey s a8 2K (3) 7.

Lip
lig

lig
jl =Csy2, =Coy5,Cy2 | i1

1.

(D)



553

i B A BT RE B R B R 4 B AR T SR IR PR R R G UE R « 149 -

=

.
B

0 2 2
[/ JL
1\ 2 2 2 |

Sin(w()l‘)
5

cos(wyt)

4

{ cos(wyt)
Cy=Coyoy =
— sin(wyt)
iy i, ZARE UE P RGP HW A& (0, .
i, HHET RV C,,, 20t OB 15 =
AH AR U B UL A B Gy iy i
28 3o SO 4R AR 1 2 R B R R T i T IR
A BN R G DI H M. RS i 2 o A
FOUR AL SR AL R A T2 Py - BB 20 17 48006
FELIZEN P » BT OCAK & H T 990 DL Kt 380 1Y)
ZAEVE AR Ppy AN BIESE T P R i BEAZ
e R G AMER BOGIR K& 2 R MRS H
I ELZEMEHN Py =PpvPrw. WK 2 TR P,
RAR A E WA DT, P, S W)
T S TC 2P PTG BL A )
DIRAMEE P, 54 A I i AMETE i s 5 pg
AR 2R R A TR 0, FHIRS . A5 B AR ST
o B A R IR I 0, . AR Park AR
)5 . 5 2 it oy B R T FLUIL IS A = AH I AE D8, B
A ERE M RS aboc —HAMEHR S H A
o g i [ ATARFLAME UL @ 7 L A1 2
(6) Tz,
f " =i — il
e =i — iy
i =G i i)
2.2 F=H Kokt
TEAR BT 2 UL E 7 ZEXT 48 A L iR AT B R
P B I 5 VR A F U B A R L o L
P il P 45 il 45 HL U iy 6 4R o 4 R H AT Bh A
I PR 1R 2 /NG A EHG I DG A RO [ T HLAS
AT R T B A RGO 40 0 h & B 2R
155 A 1 224 o Lo 081 i A 42 1) 45 0 3R 19 78 X T LA
Xof JHG o T B KA RO D S B T R 2 LB
ShASAH NG IR A R R B OR XA
X R L UL R AT M S DRI, 306 A8 2% S B i A9 FR
FE AN FEIR R FR 1Y 2R FH A% G2 1 42 1 O 12 0 DA 5 L%

B P T S B B0 i R I A TR R A R 22
DR IHG 08 = A DU AT B /A O 2 R P T e e 2
Z 14 FLUT R PT A ) 7 2 3 o U P B 4 5 5
HL R AR AR E U M0 H A H T 5 HL A P B S B iR
A HL AL B R A T O (R S R O B 0 PR DA B

BN BR 22 FLA B 4 o SR AE [ AN 18] 3 BT

ig*(ab,c

2be iLg* v vs(a,b,c)

dq PWM | PWMI
oL vi'| Jab WH | pwms

B3 EHREEHA

Hi 2.1 1915 2 A 48 4 I 5 R BEAS 211 it fig
RN 2 NG RS TS i 1| R A LR e =
SRR E IR i Mo i B E AR
22,2 PLIAI M dg MfgRA )G - 20t dg A6 br A8 H
PLRe PWM i il 45 21 6F 68 45 0 #%F 57 — BF B
PWM FXA55 W T AMER T i 55 AR
By A 4, 25,2 PLIEAY & PWM B, 75 2
5 DU MR IO S A5

Sk B AR i B FRL Tt 2 1 28 4 DA e B K HL A
i R FH S 1 U 70 L 2 A0 PR PR S TR 1 TR L 1Y
TR B e O U 2Rk R 2 it AR AR i AR
U WL 4 E R T HL L AR R R 4 Y L R
T8 L ofe ff o R FH 1 3t R R R T E O K A R
Pt ity L P P9 R4 o AL b e PR O 4, o 3 o A A
AHRE T A8 1Y 5 25 bl , 52 30 %) H v A4 78 e e 4 7
ELR Y 70 A SR BT AN 1A 4 R

DC/DC

S

i

"R»-[TT]
it

B4 fhE AR A B IEH B

o3 A O IR L 3 78 7B A 26 1R T B B D
s ) i B S B AR G0 AN - HL U 0 i Sl S AR Y
() B, AR 4 D0 AR A F A L R B 3R A O 58 A7 FR
WA FEHCR P % R G RAT HR I MR RE ST A
TR P ) BT 728 O e — B AR AR AT DR DB A IR
B AMER G T B A KA B R
AR 2o G I X L AR e F ) R A5 S B 97 3 AR 2




< 150 - ReHAALESB

% 36 &

ARSI AECR L T R IE T Pry
=P o i B 58 BN B 5 R R AN S A 4 ek kM Y
[vi) i 552 B0 A 0 4 o 4 A6 0 30 6 AR & B D) RN —
SE B U6 B G AR H AR S A AS 2 e T, ] DK
VIR JF6E A Dy o AMEE A 7, B0 0, L AR 4%
A TAEAEA P58 PR 25, DC-DC 78 4 g 52 3%t ik
il R Yl 1 i Pl 9

3 EHEREFESWMSER

3.1 AZRES

Ry 56 E 43 A SOG AR B 3 7 TR S A A R
X AN S fi P G 1) 2l 285 R0 42 5 A At 1 B 1) 4% o SR s
AIIEBTE . TR 1 78 MATLAB L5 RS0 B
HL A AL QN 18] 5 TRt

A5 A/ ALRRER

H RS HBEINER 1 PR .
x1 HERESH

SRR B
RELHBIE(RMS)/V 380
RGN/ He 50
A& i L R/ m H 2

HLEH/Q 0.01

e ) B o AR/ P 6 400
e ] B R/ V 700
FL ] P %/ m H 5
E oA E R E/V 240
FHH Y 45 SOC/ % 80
FE L/ A 18
ARG A FF SR /kHz 20
DC-DC JF X%/ kHz 10

I FH R ST i 70 28 A5 B R Al 2k £ 28455 e ot A
LA R P L G o S S A £ A8 R Y = A P BEL 4331
40 Q.20 Q.50 QAR LM B R S SR A BH /%
P A0 =R AN T 45 R R L Ry 4 T EC R ]
HE BRI BE A IR 8 Ah, If LA7ETH 7 7 H
BT, H it i R AR PR, SR S ACE R SR LBy
B Sz o AR R & H R fl Ak B el g
DC-DC A N - A8 DA B 42 fioh 2% 1 56 A v il 4k T 1
DL T H AR PRI A ] 3 o B BR A 5 4 o

2 P i T SR B 2 R AT R R A L AR ADL R T A R
WA,
3.2 BAZRSA

PiESERME 6 Fros. B 6 S RGEH Y.
TGS AT JGAR K rL e 7 2 o 76 T3t e Y
[ 473 R 7 A 2 A HiL ik 22 0 28 S B X A A A
A 1A B A A L R 224 v A ) DA A 2
s IF SEAR HL It AR AN AR 228 0 2 T RS BLx 6 2%
AN 7 FRL I ) A

A stk e AR Lk T R S T A
War A2 [7) FF iy AN P A 60 0 A7 AR 3 S0P PR 2
AN 2T A A R R R B A A O MR 48 = A
HL R I 5% 5, PP R IR R T T 0 L IR Y L E
J e A5 2 TR A G

3 I/ a0 7= o 1 N T e RO
BS54 A7 I R A A R LR BB 1R 7
AP LA W R R R R AN O T K HL O R A
ST AR 1 R RIE T REHAAE T
R LRI

T A AR R T A A B 1 R e
TR o Boss s Ty 2L i B 8 AT LA L SRR



553

i B A BT RE B R B R 4 B AR T SR IR PR R R G UE R

+ 151 -

WS BT S E R T L O R S PR TR T
P B B 7 L o A A 4 5 ol e BB BT BR AR S AE 2 s
I 2 1l 2 Fi, 45 T SC AR LIRS £ 2800 0 7k P 44 o 1
A L SR A T R SR S B T A e o A
FLAE RS 132 45 1 SR W Y 1 W

AT

B6 Z%bwikH

RS ARE SRE NS NS SRS SRS R S
1.9 192 1.94 196 198 2 202 2.04 2.06 2.08 2.1
/s
B7 AREEAMEE. BAEYE

i £ RS
T

280

220

B8 wibAawid Ry AT EYE
4 Hig

AR SCER S TP = AH A A 67855 1 T 890G
PRI Z GE B i E A2 I B AR A 23 A O R
Ul B RS AN YA B T O Y D T R F- 1
UL 1AL, i 1T — ol B T =R U A ) i e
AR R G A 4 R i, AR HL A
3% REAE RS v Aty b A 00 3] b B R O e O R

BEUR AT DL S IR 671 %A S 4 43 ) RN L I
A DL 0 B TR SO AR K 2 AR A T RE
SEIRAS ) A 2% i [ 4 o) 5 R e 7 v 9 )
Al T o, SRR T I A B2 R TR R G R
FHE T 5 iR R R IR G . ok B Be X 5
M7 SO B AR R 2 4 (R E TSR TAERES A
R A F, b 2H 04 0 FH 5 A DR DGR K ML R GE Y 42
& FE & ity JF i E MATLAB 8/ 1xf
RGEFEW Ty AT T OF B0 S5 R UE T LB
FINEE ) 1 TE A PR AR O SR A AT AT R F T U
AIRICR.

2% Uk

(1] B, 2.2 I8, Gl WOCHEF R )], i L4
AR ,2014,29(2) . 1-12.

(2] %k D0 RMT, EESCH MMk s L RrEE]
B RGP 5, 2014,42(5)  1-11.

3] % Ze,FE WILVERER. Gl Wl S8 A 46 pr s o [T ].
MR S8 3116 .2013.37(5) :9-14.

L4 TN B, = AR 50 80AS S i 19 £ % 43 BT LD 0. KAE%:, 2016
(26):102-103.

(5] B¢ M, B, £, 5% AEEBUMRERLMN
STATCOM IR ARG I [T ], W0 R GE R 40 5 # il
2013,41(6):43-48.

(67 VAl , He IO AR 5830, 45 Dt ol I o 1 vl o 0
RSB SEL)]. Jy RGAR Y 5, 2015,43(2) :6-12.

[7] Li N.Liu Y.Wang J,et al. Dynamic allocation methodof
DC side power based on the soc of battery for statcom/
bess[J]. Electric Power Systems Research,2015,125:141-
149.

(8] %= .70 45, BFME. WA STATCOM #& M L 7 ik
HESEBAE [T B R R 5, 2011, 39(24) .
47-51.

(9] BRELLEE. f BE D 348 3 R B (PCS) VUM oy 2 48 4 25 2
P FEms [ D], A HE A IE Tolk k2% ,2013:10-13.

(107 UM SR, EAEE L AL, A5, = AH DO 0 48 AR 42 i R
WEFELT]. ) RGP 51 . 2011,39(24)  41-46.

[11] ®ER.ZH . Z A RIENE DC/DC 25 4 #8 1) 4K 5
el s m A 7 (], AU 7 £ R, 2016.39 (20) : 108-

110.
[12] ke X2, T BR. 4. 38 Il 3 o Fn G o)) o) 35 b £
[M7. 3 Rz, 65T HLAE Tolk i 4t . 2015,

C13] WA A WS, TRk, 45, 1 A U5 0k Ik 2 B 1 6 IR 9t 1
AR EE S]], M TR, 2016,23(S) 1 13-17.

[14] T Hi. T2 E. 2B B S i %t VRLA H ith 755 fr 19
W], . 2013,50(1) :12-14,22.

C157 #ET9RI. H Jy d 7 R e 46 sl 4% W R 4819 MATLAB 15
E[ M. JbH AU Tk W A L 2006.

[=EHE:F ]



B36E H5H
2018 4 10 A

ReaBBEIE SR Vol. 36 No. 5

Journal of Shaanxi University of Science & Technology Oct. 2018

*

X EHS:2096-398X(2018)05-0152-07

— 7 & FRAE 4R B A9 g B 1R BIR Al 77 7%

W=, F b, BeE

(BEPORLE R2E AR S5E R TR, BV P4 710021

W OE AT ARG AR RE RS TR R fe 2 7.0 &5 L4 E P A,
R —F SR ERRE R TREFARA. B4, RAMB TR §E LT EE5T 45
HATRERETR FEAFERSRTRA M E2F ML BRALETMEXFHIESTE A
ERERBEHETERI - ARETFER EREZRNG T ZEZFRR.FEERNEILE S
HRFEEARBEZT AER L EORMANRE LR SR RERRI REREHIEF DK
AEE%WJE ] J& K A Bagging tree.SVM., & M F] 3] o7 Fo W ot A 5 00 3] 3] 547 S 47 H & o
;E SRR TR A EAR T £ \/\#fr EESEAEE LR ET 0.151 4;4/8 T Rt
T DSA-CSP i X Fo 32 BN ik 6L 48 & ,E AELERET 0.103 4548 F R 347 DSA-CSP
1%4'&?"&1{1#]%%& B AN EBERZT 0.0 8, HIRAEFEAXENT AR ZRE BB
SR A E T RET R,
KR mEk; KFEHAER; EFRHEX; EX
RESES:TP391.4 MEAFRER: A

An EEG emotion recognition method based on

multiple feature extraction

JIA Xiao-yun, ZHENG Ru, CHEN Jing-xia

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

Abstract: Aiming at how to effectively reduce the fluctuations and differences between differ-
ent subjects’ brain electrical signals and improve the classification accuracy,a multi-feature
extraction algorithm was proposed for EEG emotion recognition. Firstly, the data space adap-
tive algorithm was used to perform spatial linear transformation on the EEG signal data so
that the difference between the target space and the source space was minimized. Then the
common spatial patterns was used to transform the adaptively transformed signal in the data
space into an optimal subspace, which maximized the variance between the two classes. And
then The CSP processed data was used as the input data of the DSA algorithm in the next it-
eration,and iteratively repeated multiple times. Then the power spectrum energy features and

the wavelet packet energy features were extracted. Finally, the emotion was classified using
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Bagging tree, SVM, linear discriminant analysis and Bayesian linear discriminant analysis.

Then extract the power spectrum energy characteristics and wavelet packet energy character-

istics,and finally use the Bagging tree, SVM,linear discriminant analysis and Bayesian linear

discriminant analysis for emotion classification. The experimental results show that the pro-

posed algorithm improves the classification accuracy by 0. 151 4 compared with the principal

component analysis algorithm. Compared with the DSA-CSP iteration and the extraction of

wavelet packet energy, the proposed algorithm improves the classification accuracy by

0.103 4. Compared with the DSA-CSP iteratively iteration and the extraction of power spec-

tral density,the proposed algorithm improves the classification accuracy by 0. 095 8. The pro-

posed algorithm can effectively reduce the fluctuation and difference of brain electrical signals

in different subjects and improve the classification accuracy.

Key words: electroencephalogram; data space adaptation; common spatial patterns; iteration
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Improved cuckoo search algorithm with DRNN for
identification of nonlinear system

ZHU Xiao-hua, WANG Yu-ye

(College of Physics and Information Engineering, Minnan Normal University, Zhangzhou 363000, China)

Abstract: To solve the problem of identification of nonlinear system,this paper introduces the
diagonal regression neural network based modeling method. In order to optimize the identifi-
cation model, this paper designs a new hybrid operation strategy,and introduces the strategy
into the cuckoo search to obtain the improved cuckoo search algorithm (hCS). Numerical ex-
periments on 12 benchmark functions show that the hCS has a higher quality of solutions in
comparison with standard CS. Finally, the hCS is applied in optimization of DRNN model for
identification of nonlinear system. The simulation results reveal that the model established by
the hCS has smaller modeling error.

Key words: cuckoo search algorithm; hybrid operation strategy; diagonal recurrent neural

network (DRNN) ; identification of nonlinear system
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Radial convex solutions for a singular Dirichlet
problem in Minkowski space

WANG Yan-chao, ZHAO Jin

(College of Science, Hohai University. Nanjing 210098, China)

Abstract: The Dirichlet problem in Minkowski space has attracted much attention recently
and fixed point index theory is often used to solve boundary value problems of differential e-
quations. In this paper,by employing a fixed index theorem,we study the existence of radial
convex solutions for a singular Dirichlet problem with the mean curvature operator in
Minkowski space. Some results in the literature are generalized and improved. Finally,a class
of nonlinear models is solved.

Key words: radial convex solutions; singular Dirichlet problem; mean curvature operator;

fixed point index theorem
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