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Study on preparation of activated carbon with
corn stalk for lithium-sulfur batteries

ZHANG Sheng-li, LI Dan-dan, SONG Yan-hua, SI Dan-ya
(College of Marerial and Chemical Engineering ,Zhengzhou University of Light Indusrty , Zhengzhou 450001 , China)

Abstract ; Activated carbon was synthesized by using cheap corn stalk as carbon source and ZnCl, as acti-
vator by microwave assisted. Then sulfur-carbon composite materials was synthesized with elemental sulfur
by using melting method. The composite was analyzed by surface area and porosity analyzer XRD , FESEM
for structure and morphology, and cyclic voltammetry (CV) and charge-discharge curve for electrochemical
properties. Results showed that the activated carbon had specific surface area of 1 042.2 m*/g and the total
entrance of 0. 76 ¢cm’/g. There were pores of different specifications distributed in internal acticated carbon
and a large number of pores on activated carbon surface. The sulfur-carbon composite materials were tested
when current density at 400 mA/g and scope of charge-discharge in 1.5 ~3 V ,its initial specific discharge
capacity was 608.4 mAh/g,and capacity retention was 60% after 100 times,showing good electrochemical
performance.
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Preparation and characterization of quasi-solid-state
electrolyte films based on poly vinylidene fluoride
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Abstract ; The polymeric membranes were prepared via spin coating method, which was synthesized with
polyvinylidene pluoride( PVDF) as gel,N,N-dimethyl formamide ( DMF) as solvent. The micro-morpholo-
gy of polymer membranes, and conductivity of quasi-solid-state electrolytes and the output current-voltage
(I-V) properties of the cells were characterized by scanning electron microscopy ( SEM) , electrochemical
impendance spectroscopy ( EIS) and linear sweep voltammetry ( LSV). The results showed that the mass
ratio of PVDF and DMF ,and the rotation rate of spin coating influenced the mesh morphology and the ab-

sorbent properties of the polymeric membranes, which influenced the quasi-solid-state electrolyte ionic con-
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ductive performance and the photoelectric performance of the DSSCs. When the rotating speed of spin coat-

ing machine was fixed at 2 500 r/min and the mass ratio of PVDF and DMF was 1 : 8 ,the comprehensive

performance of DSSCs was better. The open circuit voltage (V) ,short circuit current (/) and conversion
efficiency (n) showed the values of 0.726 V,9.96 mA + ¢cm > and 3. 10% , respectively.
Key words : dye-sensitized solar cell ; quasi-solid-state electrolyte ; PVDF
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Study on synthesis and thermodynamic properties of
1-(1-pyridinium-1-yl) pentane-( 1-methylpiperidinium )
bi| bis ( trifluoromethanesulfonyl ) imide |

WANG Jun, WANG Man-man, YANG Xu-zhao, ZOU Wen-yuan, CHEN Xiang, SONG Hao
(He'nan Provincial Key Labortory of Surface & Interface Science ,
Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; Asymmetrical dicationic ionic liquid 1-(1-pyridinium-1-yl) pentane-( 1- methylpiperidinium) bi
[ bis ( trifluoromethanesulfonyl ) imide ] ([ PyCsPi] [ NTf,],) was prepared through molecular design theo-
ry, and its structure was characterized with IR and '"H NMR. The thermal stability, thermal decomposition
kinetic parameters and thermal decomposition mechanism model function of the ionic liquid were studied by
using non-isothermal thermogravimetric analysis method, equal-transition ratio method and multivariate
non-linear-regression method. The results showed that the thermal stability of the [ PyC,Pi] [ NTf, ], was

better. According to equal-transition ratio method, the average activation energy and average pre-exponen-

W FS E#A 2014 — 04 — 28
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(141PQYJS555)
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BB
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FE,F: - (i) -5 - (1 - PR RER ZABEBEREN K E /A FERTR <13

tial factor of[ PyCsPi] [ NTf, ], were 160. 10 kJ/mol and 9. 17 respectively. Multivariate non-linear-regres-

sion method indicated that the ionic liquid was n-tier autocatalytic reaction(C B),n =1.592 6, K, =

5.602 7, corresponding to the thermal decomposition mechanism model function f( ) = (1

5.602 7a) ,E =169.71 kJ + mol ™",

equal-transition ratio method .

_a)l,5926(1 +

lg A= 9.59, respectively. The results were consistent with that of

Key words : asymmetrical dicationic ionic liquid; thermal stability; thermal decomposition kinetic parameter
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X, B A THEHR R IS S &, o N
ROECS () AL BREL 7 o —EMITEOLT,
In[ (da/dT)B] 5 1/T LMK R, R4 R Ak
R E.

K5 S Friedman 34K 15 % [ PyCsPi] [ NTY, ],
[ E Fl lg A Bifi o Z8fL I 2R, H1I& S A1, 7E.0. 2 <
o <0. 8YEEIN ,E Fl lg A Bl o 3 KB WK, LI B
E LK. B Friedman 5 0] 159% 8 F WAk E =
161.03 kJ/mol ,1g A =9.27.
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2.3.2 Ozawa-Flynn-Wall ;5447 Ozawa-Flynn-
Wall 15 & 75 B8 X TAT B 0 55465 o, DL R 5K
SCo) REETHER R B AR A A= MUE R FT 4 T, 4
HH A — PR AR ) SR A AT 0, A R
AE 1.051 6F
Ing =ln[ oo S
WIEAE I 2 AR T, In gXF 1/T AEI&, /]
h HLAR1S 3 E . K’ 6 & Ozawa-Flynn-Wall 3%
AFH[ PyCsPi] [NTE, ], 1 E Fil lg A Bl o 22 AL it
2. I 6 WA, 7E 0.2 <a<0. 8 JWHEINLE Fllg A
BE o A2 A2 3, B Be E A2 AR K. Hi Ozawa-
Flynn-Wall 3 1] 159Z B T A& E =159. 16 kJ/mol,

]—5.3305—

a

B 6 Ozawa-Flynn-Wall j% E F= lg A B o 89 T AL W &

2% 1 f Friedman 41 Ozawa-Flynn-Wall 3115
MR RSN 1240 3 1 R R 2 RO iEsK
1509 E(E N 1g A {E AR B $E30. ¢RI mT DL, 3
2 FpIr R E S g A 2 HECE B R, th
EEREAY AR EESR 1S3 E A 160. 10 kJ/mol , -4 1g A
%9.17.

% 1 Friedman %A= Ozawa-Flynn-Wall %

KRG 3 A F AR
Friedman 7% Ozawa-Flynn-Wall
E/(kJ] +mol™') 1gA E/(k] -mol™") lgA4
0.1 117.39 5.89 180. 85 10.51
0.2 118.03 6.13 152.35 8.43
0.3 132.03 7.24 147.09 8.12
0.4 149.08 8.52 146.33 8.12
0.5 164.70 9.64 149.33 8.39
0.6 178.30 10.59 153.98 8.76
0.7 188.92 11.30 160. 02 9.22
0.8 194.29 11.67 166.39 9.69
0.9 206. 50 12.44 176.07 10.39
SE1 161.03 9.27 159. 16 9.07
2.4 [PyCsPi] [NTf, ], # o mRHEHEE & HH

W

K H Netzsch TA4 $ A2 J1 22 8 AF g 200
AR [ AR 1 e & BRI S04 A LA R R 5
i ZICARR LS, AL O 47 SRR JEE 5 25 &
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B B IR A i i AR 45 2 ) 2 20 T A
BBl Iy =R g ER Bl ) A R AR A
SRR OC R BUR R AL BT pR %

%2 NZIUIRLNE R B A iR B 1 S
B b 2 mn Mo gl 2 Ry € B, ROV
EABL R R ,n=1.592 6 K, =5.602 7, FIr %} i 44
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SR AL R SRR f(a) = (1 —a)" ™" (1 +
5.602 7a). KRB E =169. 71 kJ + mol ™',
le A=9.59, 5 Friedman 31 Ozawa-Flynn-Wall
P g R

R2  BAZME)AFE 6 B BB 1 F A

BARE/(K-mol ™) lgd  HIEEEL n MK Foy Fau(0.95)

C, 169.71 9.59  0.991 1.59260.7484 1.00 1.08
C, 174.69 10.13 0.998 9 0.2933 1.14 1.08
F, 187.93 11.19 0.9988 0.913 1 1.20 1.09
F, 192.57 11.54  0.998 3 1.21 1.09
:h\
3 énlb

s F Rt e, G T — AR X FRACH 25
TR T, 2R A IR A H NMR 65 B ) o gk
FTRAE, WA BAR 4 [ PyC,Pi] [ NTH, 1, SR
R S AT T SRR T R IR
PR EVE, A UG 50 iR B2 647. 189 K, e K#AS)
IR 725. 189 K, AFaPEEAT. FIFH Friedman 3
Fl Ozawa-Flynn-Wall 5 2 Fp 8854 Ak 58 .45 51| H 4447
fif 5 12 28, Hod P16 4k RE A 160. 10 kJ/mol,
PR BHE TR 2 9. 17. ZI0ARZ Mk A 1
T TR AR By i LA TR pRVBCR < n O L A
fJ i (C,B) ,n=1.592 6 K, =5.602 7, F %} 1 )
PR AR R BN f(a) = (1 —a)" ™" (1 +
5.602 7o) AHM B E =169.71 kJ » mol ™', 1g A =
9.59, 5 AL ZR L TS 45 AR

S 3Lk
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SRR R Pickering FLIG B BB A HFSEIRTE
A E, mmE, BRI, RKuH, Fo9

(L. AMET LK MR GMFIRER, T8 AN 450001 ;
2.HMAE FESLQFIEFK, M@ AN 450001)

FEEE . 2z WL E A Sh 5 35 3 B RS T 89 Pickering SLIR A R R AW R, A0 AR H R @b
Fodkfik A 223, 3R A B F 69 00 £ BA BARBURIRE K48 pH A8 e KA ® MR AF R4 S 2%
Si0, , Laponite #& £, RSk # 4F — & 7| AU E AR BUFL ix, ) o 52 ) T Pickering $Li P, St 4 & &£ — £ 71
P AE&F 69 A AR BT T AR A AR — R R de Zwi B AR BUEL 69 @ M R 2T Pickering $LiR 49 %A,
3t Pickering $Uik 69 B RIARBUEAL E F 9 AF AR R 5. B &2 2R D AEAE E 69 37 &) Pick-
ering Uik B AAE A, i R BT 5 Pickering Uik R B AR R Z R KRR M.

KR : B R Bk ; #8525 ; Pickering FUiR JR &

ESHE.T0630.4°3;0648.2*3  STHRARARAG:A  DOI;:10.3969/]. issn. 2095 —476X. 2014.05. 004

Research progress review of solid particles stabilized
Pickering emulsion and polymerization

LIU Rui-xue', DUAN Rui-qing', YUE Ying-ying’, ZHANG Xiao-jing', FANG Shao-ming'
(1. College of Marerial and Chemical Engineering , Zhengzhou University of Light Indusrty ,Zhengzhou 450001 , China ;
2. College of Chemisiry and Molecular Engineering , Zhengzhou University , Zhengzhou 450001 , China)

Abstract ; Recent advances in Pickering emulsion stabilized by solid particles and Pickering emulsion poly-
merization were reviewed. It pointed out that the main stability theories of Pickering emulsion were the in-
terface theory and the contact angle theory. The influence factors of Pickering emulsion included solid par-
ticle concentration, pH value and the type of electrolyte, etc. SiO,, Laponite and magnetite had been
commonly used as solid stabilizers in Pickering emulsion polymerization. The shortages on Pickering emul-
sion research were also pointed out, such as neglecting the influence of electrical properties of solid parti-
cles and deficient research on lamellar colloidal particles as Pickering emulsion stabilizer. Preparing the
new Pickering emulsion less affected by monomer with stable properties,so as to enrich Pickering emulsion
and its joint technology will be the research focus in the future.

Key words :solid particles ;stabilizer; Pickering emulsion polymerization
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ESTH:.BE G AHF AT B (21271159;21474092) ; 3 F 38 = B A R A58 30 A4 B (002422)
EERAN 23T (1971—) &, TH AL EA F N2 T L P RARIEHIE WL, TRMAT 0 A& T
BIEEE. 7 VW93 —), 3, T bkdaEAARMNBRI L FRHR, HL, TR T QA D0 THAH.
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TEGEFLIREE A P VR N B /N3 2 T 35 1 790
B T I FLIR IS S, R A
PREEHEE ) . AT B, R BREE A 4 i1 [ 50k
RN T2 R, A5 SR AE 0% i tle b 3 ]
B2 W, Ramsden ™ 55 5% 390 F 15 4 R~ g 11 4 35
AR /N3 T 2 T P 70 7T L3R AS O A L
MR S. U. Pickering*' 3 e %) R FLAK R EAT T
FGHFIE, 30 T R HUEE, AT A ik 11 L
Wi B F 43 )7 RN Pickering FLR AN Pickering
WRA.

5L FLIRA L , Pickering L BAT R 1 8
HEV D) T Y, W ER AT 5 2) B A L
AR R WA T RS 5 3) X AR 1 2 4 B
AHLFEETE /N 4) FLREA B e 1, R
5y &5 pH AE IHAH 2 IR B 3L f S . BRI, 3 L
AR £ 2% 0 0K ORI E 1 Pickering FLWK
TEBEZG At £ 5 A= By D 25 56 4503 1 97 P e
TET T2 W ANBC BT A8 St [ P A1 i K J50k:
FasE i Pickering FL R K 6 58 45 19 BT 50 3k J& 3 45
AT
1 [E ARk F2 % 1Y) Pickering LW 1Y
e M A&

1.1 REHEE

B. P. Binks 2577 fFFE I N, 44 K B BOK B 1A
POk 2N BRI - K BRI & T, 4 [ R AR - KR
T TEG 8 B2 2 J2 B, 0% A 2okt BEL L i v R
HLB| ) S IS5 R T AR R R R A i B AR il
BRI R EAE T, X 2 FRTBT Y SR A A Pick-
ering LA E BHIE. T. Wang 25" i3 4> 7%t fif
[ A T A T T A2 B 22 2 I G e ) 4%
HPEBEAS S SRS W K A2 4R PR DR R
FIFEh - KT EBA LU 3 i R

1) B R BURLAE I - 7K ST B2 S S A A
[ (A AR A S i — K PR T, {H 3
SEAR TIN5 HE B A 2 R 2 1] B % 1 —
A ) 23 ()07 BEL PR T, BT 400 A 3 155 903 1
BESR | 33 I 0 A8 S BRI o LA AL

2) [E AR ORLE i — /K S T WU 8 HES 43 A
U] (R R 2 5 A 250 BEL 1k 3 80 A Y T ) ) 3¢

A YR 2 3 A T4 BIOM I A % 41 % T
i, EI I A B 3 5 A T I 3 R 2 1]
AR B ) T B e T (8 A 0 5 O L 1 2 A X 5
DR H MBI bt 33 U J2 i R 5 B i

3 ) A SSURE £ 30 AR SR S A4 43 A . FE X B A
PO AR BURE LI4 194 T6 1 0 4k 588 4 1A I 5 i
B3 — AR T, WORE )AL 5 AR R IE
2 A VA3 BB R R L 4 1 B B 5

(A AL L A 700 9 4 7 T e I - K R
FI IR A % R ) ARG, — JBE A Ay A6 7 5 T
BAFFE AN T35 4, — LTS i 2L 9 O A M o L, i S
1t Pickering FLIR A HAF B E M, /Ny T4 HL
ST A AR E A9 SR, K INF ) i T A M T b
LR, SRR T E.

1.2 #EMAELR

1923 4, P. Finkle %% 15 %] [ A0k AC B FL 1L
RGBT v 30, 11 A S0 B 408 70 VR — VR T 5 3ot
25 (1) / i LA FH A A b B 28 40 W5ORE VLT R R
IR e T 8] 1A B0k 7 99 AR i f) 30 0 O 4. . HL
Schulman 2" BF5E % BE - 24 [E (A W07 - /K SR
HIFEE AR /N T 90° i), BE A8 P WL AR 1 7K A3k (07
W) FEUFLUR ; 24 2 fih KT 90° I, REAS TR i AE A 114
ALK (W/0) BIFLI 5 24 B filff 230 90° ), TE 14
FLIB AR Z P 253 43 [RDRG 25 M e 4, B L LI i R
SE. B. P. Binks 25" 4 5 [ 1A B0RE 52 45 K
AH B AR, DU) [ A4 JUR 25 58 42 43 7 7K AH 5K
SR R TS A B0 R R LR — ke U, 3 K 1
PRI R E 7 U0 43 B S8 AL, Si0, , B 145 (0 < 90°)
BETE AR e 1 O/ W Y LY ;5 184 7K 1 (31 A A g
FIENHE (0 >90°) RETE AUAAE 19 W/0 BIFL "
1.3 EBRR E R 0

Xt T Ge AL TS P R S B LI, B 7
TR 5 P R 11 T v, 2L TR e AR N WD, B
7 FE T PR B JE o 3 R R R S 119 Pick-
ering L5 2 0 1 LRI R4 E B0 FLIBCE A HRL O 1
B, BNTE—E B9 50T, B I8 M 90k R 5 700 1) 4
38 K, Pickering FLIRBHM R T AR Mg/, B 5
FETER—E (H.

R. Aveyard %" F 55 Si0, Ay [ 1A 0K A% 5 51
FaxE i) Pickering LI, & BL: 24 Si0, Jim/NTF 3%
i, Si0, HUkr 4 TR B 7E Il — K i BEE Si0, &
9 I, Pickering FLIR R R AR/, 45 Si0, %
TGN 10 %, M| Pickering L% W i R T 9 22 )i ok
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X5 F % B AR AT 8 Pickering Lk & K & B 7 % ¥ <19 -

1 1/8 Jed7 ;s 24 Si0, &I KB —E WL, R
BE T F w4k ) Si0, BURLHE A BIELLAN 34K T %
SR BORAE , M RE % A 500 BHL 1 il 1) SR 4, 3
5 Pickering FLI MR E VL. F. Yang %5 B 58 HoIR
AR L WORLA T A2 TG Pickering FLR L % B,
20 i (A DR AR A 77 ¥ JBE 8 R B — E R JEE i, Picker-
ing FLIBHGH RO HEAR AL, (ERAH R BE IS K, FLil
EPRBERR, R T LI 0 ERE k.
1.4 7k#8 pH {ERIRZ M

[ (A RPRIE 14 5 T R RS E BE 52 /K A pHL (ELRZ AR
K, Z R 588 IR KA pH A8 19 J7 3k 45
] I A AT T ) 0 R e , O T 42 ol T A SR A8 2
FLI R PERIZS AL F. Yang %1 W58 T /KA (9
pH {EX] AR LDHSs 5] (A S0RE AR 2 LI B A 2
AT Hh AN i AR R 3% i VR 9 A 0 3 AR KA
(¥ pH fELHL AT LA 42 ] JORE 2 18 1) R 057, M T LA
A ] [ AU 7K/ il B T P IR R < 2 pH =93
IR I8 BB T A T A e A BURE A /D 2 pH = 10. 2
I, Al LATEZK /il 5 T 18— 2 52 4 1 [ R RORE 5 5
24 pH = 11. 03 i, Ft i A JE il 1 2 J= BORL I ;
pH =11. 98, Bt 1 Ak JE i i) A0V JE 52 52 48 5 244
pH 3§ % 12.45 i, 5 Il OB AR AR g A X T
PR R A RS 3 BV R, Tl 9 15 (R R 1) pH
(L, T LA AV (1 A A0 £ 26 T e A3, DA TR 2 a2 [
TIURLAE S 11 Ak £ T B, 35 7 Pickering LI A A2 E
. SE I T A, T AR R 2 T A o (e A SO
JI52 3 w7/ il B ) i A R AR R S5 T AR
1.5 sKtERMERINZIE

] A ORI A8 A2 711 2 B 3 /K AR HP R AR B A A
LMV R A B, SRR R
SN FLB Y B E PR T. R. Briges' " WF58 & BE, 24
KRR AR BE | RE & A2 5E 1Y Pickering FL, {H
FIURLSE 4 2R BET, A fE il % H A2 %E A9 Pickering FL
- AEWESE T IRTCHL I ASBURL A3 AE Y Pickering FL il
i A5 T 52 R 9458, N. P. Ashby %1 B 5¢
T KA R AR OGS A B LA B bR A e e
WURLASE A FLIR A B2 I, e X 28 4% 1 UKL il 25 7Y
K AL B FLIBAE R - ORE 58 4 R BERT , A A AL
T PE. A AT B JE AL, R T BURL Y
W RFRE , 32 i 17 TR A 84 7K P, (7545070 1 T 1
R ZRBELE— E I U RBORE. [, % i 26 R e
LI AR RS 2 1) Pickering FLIE, i # LU SR AT
o BAEE AR, LA R LIRS E T

2 Pickering FLIK R G H i FH ) ] {400
RS E

T 20 4R, B AR TR I & JEE , Bk ik
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FEINHAEN Pickering LR Y ] {4 BURL A & ) #E AT
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FM. BT SI0, RIAERIEAETE, (115 Si0, HA
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ISR T RARLSE i AT (Hectorite ) FYZ K [ Aotk
RERREEHE ™ ifr. Laponite FLAZN 25 ~35 nm, JEF 2
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A 1 nm, FEBE KL N 350 m*/g, 727K o 3] B 43
OB IC (0033 WAR A IS MR AT 0, B 12 B TR
AL T AR B A RE RO B R S AL W 5T SR
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PR 7 2 AR E
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WURLES € ), ] Pickering FLIRR G FoR b & 17— &
1) U T (8 A B %) 2 1 2 K O TR

S. Cauvinet 25" F R o119 Laponite /E R 5E
1,1z Pickering 3Lk 3R & V5 il 45 2 1 (U 2 PS
MK IZ 5 AR, 5 AR B IN laponite (44 K 52 5 41
BHH L, 5T Laponite [ 41 464 i HLAR 1 A1 #4014 fiE
R IR . FERO AR IR NaCl, B8 T La-
ponite [J zeta FI(VZ, fie il HLAR E 70 A1 7R3 — 7K ST,
JEAGRE 1) O/W # Pickering FLI 5 ).

WF5EE % T Laponite F) 5 IT 0 b e AR 7E 1Y
Pickering FLI Y BIFFT 3224 vh T2 G 000RL I 11 1 14
CGEH ] =AM A 6 F0R) , K2 20 1 HLE B
T R REL IR R AR AR B AT S I
AN BEFEE R T Laponite £3 € FL IR A HL I K5 1
FF 2 HOR B AL
2.3 SUAER

A HA R R 5 LA PR RE, AT
VU TR SRS S R AP AR 2
THRERE YA MBS & ETES R RO
FEE I, Pickering FLIR SR & R B B — Fi il
FAL TCHLUE A BRI 7 125, IRl 48 47 B0/ 8
BV AR A ROR 82 1B E R EAAT AR
1518 € 1Y Pickering 3L VK #4707 5%, M. M. Gudarzi
UM AL A BB (GO) 15 Pickering 7% 5
BRTREN, B8 TREY - A BWPKE G
Ri. 25 R IR, GO/MMA (1 ] = 4% (J57 & 53 %0)
INF, AT AT 20 RS 1Y 40 0K 525 BORL. 2 90 K 52 5
RLHIEAAFIE S Laponite €085 194K 52 5 WORLE 34
ML J. Sun 255V 58 34 GO FaiE ) Pickering FL i %

A5 GO £ 78 B ) 40 K S 4 kL, 5 B
SR RGA HC, 524 00 30 A 2 180 1A 90 0 P 8 B B
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2.4 WEGE
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Preparation and applications review of graphene-based/Au nano-composite

PENG Dong-lai'*, ZHANG Shuai', ZHANG Zhi-hong'*, HE Ling-hao"’
(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. He'nan Province Key Laboratory of Surface & Interface Science ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; Throughout research on graphene base/Au nano-composites at home and abroad, the main prep-
aration methods were divided into liquid phase method and solid phase method, Among them, the liquid
chemical reduction method wherewith simpleness and efficiency were adopted by the researchers. In bio-
sensor application aspect, graphene base/Au nanoparticle composites were used for detection of heavy met-
al ions and the target protein, etc. How to prepare in large scale high quality graphene with controllable
structure , thickness and size, effectively control the size of nanoparticles thereby so as to enhance the dis-
persion uniformity of nanoparticles on graphene sheets, and expand the application area of the graphene/
Au nano-composites in biosensor are the urgent issues.

Key words : graphene ; Au nanoparticle ; electrochemical biosensor
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Canonical correlation analysis between physical properties and
chemical components of flue-cured tobacco

WANG Jian-min', SUN Yi-ran', LI Rui-li"?, DU Yue-guang’, LI Yong-zheng’
(1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. School of Chemical Engineering and Energy ,Zhengzhou University , Zhengzhou 450001 , China ;
3. Tianchang International Tobacco Co. ,Lid. ,Xuchang 461000, China)

Abstract;To explore the relationship between physical properties and chemical components about flue-
cured tobacco,six physical properties and seven normal chemical components of 92 flue-cured tobacco sam-
ples were detected and these data were analyzed by simple correlation analysis, canonical correlation analy-
sis and path analysis. The results showed as follows:1) value had significant negative correlation with total
sugar and reducing sugar filling, and had significant extremely positive correlation with total nitrogen and
chlorine ; leaf thickness had significant extremely positive correlation with total alkaloid, total nitrogen and
chlorine; had significant negative correlation with total sugar and reducing sugar; leaf density had signifi-
cant extremely positive correlation with total alkaloid and total nitrogen, had significant extremely negative
correlation with total sugar and reducing sugar; chlorine had extremely or significant extremely negative

correlation with reducing sugar and smoldering time; tensile strength had extremely or significant negative

S HHE:2014 - 04 -23
EL£WB . Tdh4m¥ES AR B (HYKI201208)
EEBN: TARK(1963—) , B, THEEmTA, MBIV FREIE, T LR H @ AMEmR THERE %t 547
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correlation with total alkaloid , total nitrogen and chlorine, had significant extremely positive correlation

with total sugar; equilibrium moisture content had significant extremely positive correlation with total sug-

ar, had significant extremely positive correlation total alkaloid and reducing sugar. The results of canonical

correlation analysis was consistent with the simple correlation analysis,and the canonical correlation coeffi-

cients of three pairs of canonical variables were 0.817, 0.538, 0.524 respectively. 2) Total sugar, total

alkaloid, reducing sugar, total nitrogen and chloride were closely related potassium and starch less with

physical characteristics in routine chemical components.

Key words :flue-cured tobacco ; physical property ; chemical components ; canonical correlation
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Study on different absorption ability of flue-cured
tobacco varieties to six kinds of heavy metals

DONG Shi-fei', XU Xing-yang’, LUO Hua-yuan', ZHU Hai-bin', WANG Jin-hong',
YAN Hui’, NI Ming’, OUYANG Jin®, LIU Hong-guang', RAO Zhi'
(1. Department of Materials Research ,Hongyun Honghe Tobacco ( Group) Co. ,Ltd. ,Kunming 650202, China;
2. Production & Technical Centre,Yunnan Tobacco Company Kunming Branch ,Kunming 650051, China;

3. Institute of Environment and Resources ,Yunnan Academy of Agricultural Sciences , Kunmin 650205, China)

Abstract ; Absorption ability of nine flue-cured tobacco varieties to six heavy metals of Cu,Pb,Cd, Cr, As
and Hg was studied. The results showed that flue-cured tobacco varieties differed greatly in the absorption
ability to the six heavy metals. Heavy metals could be divided into three categories according to the absorp-
tion ability of flue-cured tobacco varieties to the six heavy metals. The first class,Cd,was enriched strongly
by flue-cured tobacco varieties, the average enrichment factor was 3. 751. The second class, Hg, was en-
riched as a medium level by flue-cured tobacco varieties, the average enrichment factor was 0. 735. The
third class,including Cu, Pb,As and Cr,was enriched weakly,the average enrichment factor was 0. 066.

Key words :flue-cured tobacco variety ; heavy metal ;absorption ability ; enrichment factor

WAS E #2014 —07 - 16

EE&TH: =d P M kN3 F EK85 A (2011JC01 -2)

EERN:ELK(1972—), B, 2 H A2 EA AL MRE(ER) TAERRAS REIT, £EHF R 7 & A8 ERA
BEEE L R(1968—), 8, =8 E XA TA,LFLMALE(ER) T EA RS RENT, LB 6 A BER L.



%54

FOKFAREEEM GO HELRRUENZRAR +33-

0 35

AR R AR R
W VREVHE VBRSE. A 1980 ARAUTT IR BRI ET SR R
S JRAEKRIT P S RS2 G R 2010 4
A — 107 5 v [ it A A B 5 R R 0 ol o
SIR TSRS . [ YA DA 4 B g
AR, B BT ST AR L AL AR 2 S
I SR 1 0 0GR DL R AR i R R
OB AR T K R % 2 4 R 1 R
P S EEATRFSE . ST A o e
REJT 22 5, b Ry Al AR 7 10 458 3 B o o 2 43
W S AR ST = B XA 9 1068 8 AR Aol
PIRTE ST PO RN R R S ST LS O L T
J RIS RE T 22 5, A 5 48 AN () 5 A it o 3o <
J& IR 2

bR

1.1 RXIE RS E =

2013 4FAE = B A PR B AR R AR AT T J i 5,
T HERKAE .
1.2 ik mH

K326, 21 {6 K470, = M 100, = JH 105, NC71,
NC196, 74 87 ,NC102 1 NC297 , 3£ 9 4~ Kz 4l 5 Fh.
VI 2L =20 R (AR 1) ST A PR ]t
1.3 FE{U:HF

DHG —9145 Hi PAE RS T4 , i —E R
AR A 75 CP214 1 K7, BN (1
g ) A PR A7 s Speed Wave MWS — 3 ftisd i i 4%,
i [E Berghof 23 w] 7™ ; AA240Z 5 WIOGTEAL , 26
ES R/
1.4 KEEItRFE

RERHREALIX BT, 35 9 b3 (Al ,
3 WHEA 327 /N, B/ INX AN 60 FREE .
1.5 EREES®KEN
1.5.1 ER#EAZE LIRS GBEREIRS MES
TR B AR kg M AP A3 kg 1 C3F
JHFE (3 NEHEEMIEAHE).
1.5.2 ®WFAZE X AR R R i
B SRS 6 FhEE 4 JE S A TR, EE A A
il AA2407 R W WA 6O BE T (55 [ BL L
AT Hop, 45T 4 8 #% GB/T 22105—2008 ,

GB/T 23739—2009 ,NY/T 890—2004 ,NY/T 1121—
2006 FrAERI 5 4H it 8 4 JE #% GB/T 5009—2003 F
iioalllp

1.6 EEZRFMITELAR

AR RBURAMT VR P oot B 4 R Rl R
FRAETI R/ E R AR HE R P o) I 4 R Y
B RBUBR , FRIIZ AP AE P88 S A 3 G
FESE. YEERE(A) =1 B, Y%A P 5T
HEEABEEN SRR AT

A =L/N, x100%
KA NESR  WEERE L hEE)E i
Y & N, N E AR | AR R A B (T )
)

A SO B 2 B0k S e & 45 A o vt B TR
HIWSCRE ). B A R BOBOR, U I 2 b ) 4 R
YW HSCRE ) iR 5 AR AR AOBU/ DN , 56 B o Rkt
48 B CRE RS

2 RS

2.1 AEREASMHEMHNESESES IS
F 1 AR5 J S AP e iy 6 B 4 )
R,
1 FRRAEBEZAIET PG 6 M ELELSE

mg/kg
4 )8 wME EBOKME HIfE AR5 AL
F 0.049 0. 066 0.057 8.5
fi 0.331 0. 681 0.471 23.1
5l 5.762 15.000  10.077 34.0
% 0.399 1.352 0.706 37.3
i 0.785 1.459 1.062 24.8
i 3.414 4.956 4.222 13.4

MR 1 RE % 0 S AR Y 6 R 4 E
O, HE BRI > Y > 5 > 5 > i > Ok,
o G ST o S I G )
10.077 mg/kg; &% 4@ 8% A 5 P B il
0.471 ~4.222 mg/ kg; K & &F &K, FHEEH
0.057 mg/kg.

2.2 AEEEMRMEHNESESENS

AN TR S it A 0 P v R U G R L
2. N2 W9 AN MBI A R b S A
FURAK K N = 4 87 > NC196 > NC71 > NC102 >
K326 > 74 100 > NC297 > 21k > =40 105, e i



34 BMBEILZRZHR(BARMFMW)

2014 4

22 REMBEZAESFELE

SRR mg/kg

FENR AL kil i b fit K
W87 15.000 3.744 1.423 0.725 0.574 0.056
NCI196 14.061 4.736 1.459 0.643 0.438 0.055
NC71  13.669 4.736 0.977 0.698 0.408 0.062
NC102 10.720 3.414 0.929 0.671 0.529 0.055
K326  9.102 4.956 1.038 0.698 0.489 0.060
=100 7.850 4.075 0.785 0.399 0.387 0.055
NC297 7.380 4.515 1.290 1.352 0.681 0.058
Kk 7.145 3.524 0.845 0.643 0.331 0.066
=M 105 5.762 4.295 0.809 0.524 0.403 0.049

TR AR Y 2. 60 £iF; #% & M BRI IR
7 K326 > NC71 F1 NC196 > NC297 > =4 105 > =
JH 100 > z 40 87 > 21k > NC102, % /& & & N ik
T 145 A5 8 R BRI NC196 > =
87 > NC297 > K326 > NC71 > NC102 > 21 K > =
M 105 > = 100, 5 e & fE AR iy 1. 86 £
o R B Y R NC297 > =4 87 > NC71 #il
K326 > NC102 > NC196 FIZL K > = HH 105 > =4
100, 5 e 2 WA S 1Y 3. 39 A5 i 5 i DA ey 3]
AR ¥ Jy NC297 > = 4 87 > NC102 > K326 >
NC196 > NC71 > Z= 4l 105 > =47 100 > 20K, fe i &
ARSI 2. 06 £ k& s BRI O 21
K > NC71 > K326 > NC297 > = /i 87 > NC102 >
NC196 > 4l 100 > 4 105, & & o N K & i
1. 3543%.
2.3 AEXRERMNESENEERFS

AN [R5 S0 ot A o 4 R Y AR R B 3. M
3 AR ,O A AR b K v O ] ) A AR O
ERURAR IR R =4l 87 > NC196 > NC71 > NC102 >
K326 > 741 100 > NC297 > 21Kk > = 4H 105, K&
LRBONE/N 2,61 £ E R RBIY/NT 1, X%

A3 FREMMRAELENE EEK

REJA SRR B ki i b fif K

W87 0.180 0.081 5.028 0.010 0.051 0.718
NC196 0.169 0.102 5.155 0.009 0.039 0.705
NC71  0.164 0.102 3.452 0.009 0.037 0.795
NC102 0.129 0.074 3.283 0.009 0.047 0.705
K326  0.109 0.107 3.668 0.009 0.044 0.769
=41 100 0.094 0.088 2.774 0.005 0.035 0.705
NC297 0.089 0.098 4.558 0.018 0.061 0.744
ZI Kk 0.086 0.076 2.986 0.009 0.030 0.846
105 0.069 0.093 2.859 0.007 0.036 0.628

FH 45 926 MR s okt ] P I AL B T A 25 57 (BC T 4R AE
s X B & RO = BRI Ol K326 > NC196
F1NC71 >NC297 > 74 105 > Z4H 100 > =4 87 >
21K >NC102, f K e 42 AR /N 1. 45 6%, 5
ERB/INT 1, 37 W45 H5 A v ol ks 48 1) W L g
T2 AH T EAE R X 4 R EO 3
AR ¥k f NC196 > = 4 87 > NC297 > K326 >
NC71 >NC102 > £ K > 4 105 > 4| 100, i K&
LR/ 1.86 5, §ERBIIKTF 1, X%
45 9 M e AR IR RE AT 22 5, HA R AR AR
FH 5 4% 1) & 48 &R B =5 BUAIRAR IR O NC297 >
74 87 > NC71,NC102,K326 ,NC196 FIZLK > 74
105 > 4 100, fie K& 45 RECH /M 3,60 15, &
ERBI/INT 1, 3K 2 W A5 928 IRt o Xo) 46 %) R A g
T 25 AHTCE EAE T X i Y e 48 R AN = 2
AR YR} NC297 > Z 4 87 > NC102 > K326 > NC196
>NC71 > =4 105 > =4 100 > 20 K, Il K E £ R
BONE/IM 2. 03 %5, BERBI/NT 1, X RWIS
S5 M S OGSO RE D A 2= L R R R AE
XK 1 & AR R EON = BRI O 21K > NCT71 >
K326 > NC297 > = /il 87 > NC196, = 4 100 FiI
NC102 > 74 105, i K & 45 R ¥ /N 1. 3543
WA RB/INT 13X SR 45 I8 K S AT 5K B I A
e 225 (HICE AR
2.4 AREEMEMFIESE R EE ST

ANTR) 5 A i Fh 6E 6 A 4 R Y e e RE ) L3R
4. NFR 4 HE Y MR R SOAS [F) B 4 Y
AET, A E A E R4 3 2K 58 1 2024, B
PR FLR WS fie kAt , T2 S R ECh 3. 75155
2 FJRIR, G L A LI e T R A SR
EREN 0. 735 55 3 J A BT A K 05 K S A
X LM WSCRE T RS , T34 B AR R AN 0. 066.

A4 TREBSBAAT 6 A ELENY

SHOKAE A (6 % A 50
Hem RME jON! ME ERAK
i 2.558 5.155 3.751 24.8
K 0.628 0. 864 0.735 8.6
it 0.069 0.180 0.121 34.0
4 0.074 0.107 0.091 13.3
fif 0.030 0.061 0.042 22.7
% 0.005 0.018 0.009 37.5
3 45k

ARSCWFFE T 9 A M AL MR BT B 8% RO
(T#%38 W)



H29% 455 M) AMEBTULEERZ=HR(B AR FEM) Vol.29 No.5
2014 4 10 A JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science ) Oct. 2014

XEHS 2095 -476X(2014)05 - 0035 - 04

55 M A JRHE Uk e PE ) 2 22 R = i o B

xep'?, BRIEIET, MRS, ERER', k'

(LAMBET ¥R WERFE TAESR, M AN 450001;
2. LW ERA EEMET, dx 101121)

RE AR —e BB = B AL FRABON BESN .S ERRFFTEHRLT BABARER
BB b & FIRag 2 FE, o TR R TR T2 B LR 2 WEREKA oLt ”
W) EFRER TR, L PRAOERELAARAR, LAY B IR EIEZRF R Mt
2, QIERF A F R RAT MAFe e TR BSOS AR T RS ERTARESAE TR R AR
R R AR ME A IR ARAS TG KA R A PR S T

KR AW MAAE TN HaE &

RESES . TH11.2 TEFRERL:A  DOI:10.3969/]. issn. 2095 —476X. 2014. 05. 008

Analysis on source of the main factors influencing cigarette smoke stability

LIU Chang'?*, OU Ya-fei’, HU Lin>, WANG Jian-min', ZHANG Di'
(1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. Beijing Cigarette Factory ,Shanghai Tobacco Group Co. ,Lid. ,Beijing 101121, China)

Abstract; For the same brand of cigarette products,the differences of smoke indexes between the batch of
different formulations and the batch of production and the source of the main factors which influenced the
stability of smoke indexes were studied by the use of methods of coefficient of variation analysis, variance a-
nalysis ,multiple comparison analysis. The results showed that the degree of difference among some indexes
of production batch was greater than the formulation batch. The most obvious index was the content of
smoke nicotine. It indicated that the main factors affecting the stability came from the process of manufac-
ture ,including fluctuations in raw material and processing quality among the different production batches.
Research methods and results could provide guidance for the critical factor affecting the stability of cigarette
smoke indexes.

Key words : cigarette ;smoke stability ; influencing factor
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Effects of design parameters of cigarette paper permeability on release amount
of ammonia and tar content in cigarette mainstream smoke

ZHANG Guo-giang, HUANG Chao-zhang
( Technology Center, China Tobacco Fujian Industrial Co. ,Lid. ,Xiamen 361022 ,China)

Abstract : The effects of design parameters of cigarette paper on release amount of ammonia and tar content
in mainstream smoke were studied, and the release amount of particle phase NH;, release amount of gas
phase NH; of the same cigarette with different cigarette paper parameters were compared. The results indi-
cated that the tar content and release amount of ammonia in cigarette mainstream smoke had a significant
positive correlation ,and the change of cigarette paper parameters could reduce release amount of ammonia
and tar content in mainstream smoke ;improved the permeability ,the amount of the burning conditioner and
potassium content ratio of cigarette paper, to some extent, selectively reduce release amount of particle
phase NH; in cigarette mainstream smoke.

Key words: cigarette paper;permeability ;release of ammonia ;tar content ; burning conditioner
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0.996 ng/mL Z 14, & TFRA1.26 ~3.32 ng/mLX ], & f# E DB PEE AL S THNEE LK.
il @ g LA O IR /LB R P AR RN A ZCE 27 4 138.7 ~188.4 mg/g,44.0 ~
75.2 mg/g A2 3.0 ~19.1 mg/g.

KEWR WA I AR A e - RIERA KA

RESEE TA7,TQ433.4%3  CEMFREARS:A  DOIL:10.3969/]. issn. 2095 —476X. 2014.05.010

Determination of benzene series in the cigarette lap
adhesive pyrolysis products by GC-MS

LI Guo-zheng'?, QIU Jian-hua®, ZHANG Jun-song', SONG Jin-yong’, ZHOU Hao’
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Center of Technology ,China Tobacco He'nan Industrial Co. ,Lid. ,Zhengzhou 450000, China)

Abstract: A method of gas chromatography mass spectrometry was established, which could accurately
analysze the amount of benzene, toluene and ethyl benzene in the pyrolysis products of cigarette lap adhesive
samples. The parameters of pyrolysis temperature,, moisture, dryness temperature and dryness time were op-
timized. The results showed that the linear possessed good in the range of 2 ~500 pwg/mL, the linear correla-
tion coefficients were above 0.990 0, the limits of detection were from 0.378 ng/mL to 0.996 ng/mL, the
limits of quantification were from 1.26 ng/mL to 3.32 ng/mL. The method was suitable for determining the
benzenes in cigarette lap adhesive samples. The determined concentration range of benzene was 138. 7 ~
188.4 mg/g, toluene was 44.0 ~75.2 mg/g and ethyl benzene was 3.0 ~19.1 mg/g in the pyrolysis products of
cigarette lap adhesive samples.

Key words : cigarette lap adhesive ; pyrolysis ; gas chromatography mass spectrometry ( GC-MS) ;benzene series
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FP' RS, kA, A

(LAMBETILR RE5EWTESR, M AN 450001;
2L LAFE IV ARFTENE EREME, TH ER 223002)

il

FEE 4T 2017 B BB L AT AR F B AL 0 IR L 3R B AT R ORGSR, R
TERR LA FHUR A B TAE G Ko TAEM AT T, 2o 223 M) i F 4 45 My A ) i - 4 ) 0 BB
B R L FAZ R 694 AR AR AT R U T A S A R A A RS A AT IR
AR EARIER L2 R R A ARG AR T, 3 TR LW 5 FHe) B R. B ER L= kR
B8 E0.08% ~0.12% , 8 X i SR I4F R £ 5K E 11.4 mg, 8 X R 2 KPR AR ZEKE
4.2 mg, HAAIEH TRLFBITHA I T, BT 02 L A F R B M AR T 8 204
LR H T R EEATRCE.

SRR 2017 AL R A b 2 P

RESES . THU3  XEREREM:A  DOI:10.3969/j. issn. 2095 —476X.2014.05.011

Structure improvement of ZJ17 unit volume by suction ribbon guide rail

LI Wei'?, OQIAN Jin>, ZHANG Chao-shuai', GUO Nai-wei'
(1. College of Food and Bioengineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Huatyin Cigareite Factory ,China Tobacco Jiangsu Industrial Co. ,Lid. ,Huaian 223002, China )

Abstract ; Structure improvement of ribbon guide rail of ZJ17 rolling and connecting unit Aiming at the
problems of ribbon guide rail of ZJ17 rolling and connecting unit in the operation process such as the tobac-
co leakage, running into wavy of suction ribbon, under the premise of guaranteeing the original job re-
quirements and accuracy, the ribbon side guide structure, the distance between the two — side conducting
bar, the contact area between the ribbon and guide were improved in technology, and the two sides be-
tween ceramic roller wheel was replaced by guide bar on the alloy liner. On the premise of guaranteeing
the suction ribbon area, the contract area between the ribbon and the guide was increased. The short rate
of cigarette has increased to 0.08% —0.12% ; The short — term standard deviation weight of cigarette has
reduced to 11.4 mg; The long — term standard deviation weight of cigarette has reduced to 4. 2mg. The
ribbon running stability and reliability was improved, the probability of tobacco leakage rate was reduced so
as to reduce the equipment of tobacco consumption and improve the efficiency of the equipment operation.

Key words:Z]J17 rolling and connecting unit; ribbon guide rail; structure improvement
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w3, wirE, FXH
(MBI R ¥B HEHSRETRER, T A 450001)

FE 4t af RFID AR AT A B A A2 P e 2 A A AL A, L H & L 69 BT A a9 AU R4,
b T — AT A X 49 RFID 47 4 57 A A4S Vsl 3% Vs R 1) ik B 09 0 A 5642 &, R INGEF
Ak T AREAT B AR RITH H BT A RZG ThFA T WK LI, de R P HF R, 7T
A JAE R AR AT B2 W ML B 1) AR AR 45 60 BT AR, AR T AR 3P AR 15 B 0 & A Ta L. &
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KB SRR A TR AR Z A b e 7T AL X AR

mESES . TP309  THEEREAG:A  DOI:10.3969/j. issn. 2095 —476X.2014.05.012

A new ownership transfer protocol with optional
mode for RFID tags

GAN Yong, YANG Jia-jia, LI Tian-bao
(College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; Aiming at the problem of security and privacy in RFID tag ownership transfer, particularly the
owner’ s authorization recovery problem,a RFID tag ownership transfer protocol based on an optional model
was proposed. The protocol used the reader’ s password to encrypt information, and strengthen the certifi-
cate protection of label information. After releasing the ownership, the original owner could choose whether
to apply for reinstate authorization. If the application was successful it could allow it to release the owner-
ship after it finished the use of label information within the specified time to protect the security of privacy.
The results showed that the protocol improved the security and flexibility of the tag ownership transfer, algo-
rithm performance also had certain advantage.

Key words ;: RFID ; ownership secure transfer;optional mode ;reinstate authorization
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JAE 3 5 — A CRUB 2 B3R 380 % 5 3, M3k 6 w #5474 478K, 54F GRUB 2 #9142
SEEMBITE LA, AT GRUB 2 F2h i A AR 5 I BES F BLAEBATI 4695 3 & o B Aw #7809
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Analysis of module programming for boot-loader GRUB 2

HUANG Dao-ying', LIAN Jian-yong', ZHANG An-qin’, CHEN Hui', ZHANG An-lin'
(1. College of Computer and Communication Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. Jiangsu Branch ,China Construction Bank ,Nanjing 210002, China)

Abstract ; By analyzing the process of writing and compiling a simple GRUB 2 module source code, and
loading, running , unloading a module, the article described the structure and the process of developing of
GRUB 2 module, and clarified the modular design of GRUB 2 it put functions into many small modules,
and those modules could be dynamically loaded and unloaded. The analysis showed that GRUB 2 could be
redeveloped to consummate its functions and extend its application occasions.

Key words : grand unified boot-loader 2( GRUB 2) ;modular design ; executable and linkable format ( ELF)
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FMH, %5 FTH GRUB 2 ARSI & 047 - 57 -

GRUB 2 iy Ak Bt it s 47 HL i i) SRR 2,
VFZ LT S0 GRUB 2 BB P A LA K T
fiff , IX X GRUB 2 B E— LI R T 1B 2 A, %
T, A i — > GRUB 2 S2fsiffsi e, IR A5 1
G’ Ak, BIBCRATINE G817 MEIZK, 70 Hr GRUB 2
B TT &AL, LA GRUB 2 JF k1Rt 5 %

1 GRUB 2 LR P iy ST 45 Hy

K1 2y GRUB 2 BEHFE Y B BEAZ5 4. B 11k
BRI T hRE R B R GETEME, B S DI BE eR %A
RE LIS B iy & 19 T2 X9 AT, i 44 S GRUB _
MOD_INIT () , 45 5 R B0 T4 D BE e& Bor T4 , B
Jiltas 8], fir 44 2 GRUB_MOD_FINI( ) . ZHRE e&£CH
Fp A R TR S8 A I RE L 8 DL grub_
emd_##name#t#t iy 4.

#include<grub/types.h>
#include<grub/misc.h>
#include<grub/mm.h>
#include<grub/err.h>
#include<grub/dl.h>
#include<grub/extcmd.h>

static grub_err_t

grub_cmd_hello (struct grub_extemd }

K3

*emd,int arge , char®*args) Yifie bR KL
{return 0;}

static grub_extemd_t emd;
GRUB_MOD_INIT(hello)
{

cmd=grub_register_extemd ( ) ;

}
GRUB_MOD_FINI(hello)

{ LT S R
grub_unregister_extemd(cmd); HRERA
}

0 U2 f R KK

B 1 GRUB?2 #8342 5a9 K A 24

S LA — AT L I SRR A AU clear. ¢
), LR GR AR ) S A 45 4.

#include < grub/types. h >

#include < grub/misc. h >

#include < grub/mm. h >

#include < grub/err.h >

#include < grub/dl. h >

#include < grub/extemd. h >

#include < grub/term.h >

static grub_err_t

grub_cmd_clear (struct grub_extemd #* ¢cmd _at-
tribute_( (unused) ) ,

int argc _attribute_( (unused) ) ,

char * s args _attribute_( (unused) ))

/7y B, LI R AE
{
grub_cls( ) ; //GRUB 2 # # ¥ Bt i %1
grub_printf ( " The screen has been cleared! \
/PR ST R
return O ;

%

static grub_extemd_t emd;

GRUB_MOD_INIT ( clear) // %7 #5 1. & %X

{

cmd = grub_register_extemd (" clear" , grub_cmd _
clear, GRUB _COMMAND _FLAG _BOTH," clear" ,"
clear the screen" ,0); // 7t clear 44~

%

GRUB_MOD_FINI( clear) // % 3 & #

{

//E4Y clear 44

erub_unregister_extemd (cmd)

%

R B R e R A B B BE S S B 2 i R
ARG ER. A, grab_emd _clear (1) J& 5¢ BRI A9
IHEER%L, GRUB_MOD_INIT( clear) I GRUB_MOD_
FINI( clear) Fl TR0 4646 FIREHL.

KT AR 2 Ml : 1) _attribute_ ((un-
used) ) " RN 1% R LB L B AT REAS DAL T X AR
PETT LAskE S g A% 77 AR5 2 2) GRUB 2 BAfy
M7 Y PR eR B, B S Linux SO AR T Y 26 5K, 4N
GRUB 2 H ) grub_printf 5 Linux H [ printf 75 H [r]
95 S, AT LATERS A 1Y ZR G852 B TR A .

2 BB G

2.1 HmFWHE

AR 2 AT GRUB 1. 97 betad A g
5 RHE TS b, 5 IR SO A 3 ) G k. 4 i
-4 & Ubuntu 13. 04, 41534855 GCC 4. 1.3 or lat-
er, GNU Make, GNU Bison 2. 3 or later, GNU binutils
2.9.1.0.23 or later, Other standard GNU/Unix tools,
Ruby 1.6 or later, Autoconf 2. 59 or later.

5 9 I 95 5, I R X GRUB 2 i 47 il
it

1) % 5 1Y SEBIBERFRL T clear. ¢ JHHE IR 149
o SRS TG S AR A R A

2)izfT“. /configure” | X BT R G S 4

3) 1547 make” , iR SCAFAL 5

n");
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4) 3547 “make install” , 7F RGP IELR LR Y
A

a1 make” Z J5 , B4 58 B U5 SCHF L) 2
PRI AR R R (RS R S A
2.2 ERWIEFZH clear. ¢ BI%RIE

i B R T AL X A A I SR . L/
commands/H (8 7] DAl AE HA A7 &) , I [R5 1&
. . /conf/common. mk L4, FEINUT T N -

# For clear. mod.

clear_mod_SOURCES = commands/clear. ¢

clean-module-clear. mod. 1 -

clear_mod_CFLAGS = $ (COMMON_CFLAGS)

clear_mod _ LDFLAGS = $ ( COMMON _ LD-
FLAGS)

SEAY N 2 A SR AR G 15T DR A R Rk
N7 command. mk H1 5 cat A5G A {5 B T
S, faj B cat 2R N clear. L common. mk A
makefile®' 3OO, SCHFHE BT G0l 4 13 A RS,
RUICI AT 2 make Ay %, 23 #E- 47 X5 &R SCAF Y
Gk, Horp A K clear. ¢ M4IF(E RN

H 9% 1) gee-Ilcommands -1. /commands -I. -1. /in-
clude -I./include -Wall -W -Wall -W -Wshadow -
Wpointer-arith -Wmissing-prototypes -Wundef -Wstrict-
prototypes -g -Os -falign-jumps =1 -falign-loops =1 -
falign-functions = 1 -fno-dwarf2-cfi-asm -m32 -fno-
stack-protector -mno-stack-arg-probe -fno-builtin -mrtd
-mregparm =3 -m32 -MD -c¢ -o clear_mod-commands_
clear. o commands/clear. ¢

A% 2)rm -f pre-clear. o

H % 3) gcc -m32 -nostdlib -m32 -W1, -build-id =
none -Wl,-r,-d -o pre-clear. o clear_mod-commands_
clear. o

A% 4) nm -g -defined-only -P -p pre-clear. o |
sed 's/"\([" ] *\). % /\1 clear/" > def-clear. Ist

$ 8% 5) echo 'clear’ > und-clear. Ist

H I 6)nm -u -P -p pre-clear. o | cut -f1 -d"’ >
> und-clear. Ist

H I 7) cat def-clear. Ist /dev/null | mawk -f./
genmoddep. awk und-clear. Ist > moddep. Ist

9% 8) sh. /genmodsre. sh 'clear’” moddep. Ist >
mod-clear. ¢ || (rm -f mod-clear. c; exit 1)

HIE 9) gcc -I. -1. /include -1. /include -Wall -W
-Wall -W -Wshadow -Wpointer-arith -Wmissing-proto-
types -Wundef -Wstrict-prototypes -g -Os -falign-jumps

=1 -falign-loops =1 -falign-functions =1 -fno-dwarf2-
cfi-asm -m32 -fno-stack-protector -mno-stack-arg-probe
-fno-builtin -mrtd -mregparm = 3 -m32 -¢ -0 mod-
clear. o mod-clear. c

A2 10) rm -f clear. mod

A8 11) gce -m32 -nostdlib -m32 -W1, -build-id
= none -Wl,-r,-d -0 clear. mod pre-clear. o mod-
clear. o

HPE12)if test | -z ""; then./ clear. mod | |
(rm -f clear. mod; exit 1) ; fi

H % 13 ) strip -strip-unneeded -K grub_mod_init -
K grub_mod_fini -K _grub_mod_init -K _grub_mod_fi-
ni -R. note -R. comment clear. mod

RGP T — A ELF SCP =AY — gt i S
clear. mod , HSC & PE AN 1AL 2 Ffr7s.

clear.nod:ELF 32-bit LSB relocatable,Intel 80386,versiom 1 (SYSV),not strlpp

ed

B 2 clear. mod X4 /&%

ELF SCAAs 20 & —Fh T AT L AT 6 42 9 S0k
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YR 2) AR 3) K b3 v [A) SO T AR AR
Y S pre-clear. o Ff-Hf R i, pre-clear. o 22
HITCA [) 44 A
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A
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moddep. Ist 304 A A moddep. Ist 7, 5 A &4
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e, 1 extemd BEHONO@AT— ik, B & GRUB 2
)3 3 E 3l 2K ; normal BEHAK S boot FLHL, T X
AL SN #R, normal BB EE RS0 E 3 A



%54

FMH, %5 FTH GRUB 2 ARSI & 047 -59 -
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boot
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3 moddep. Ist A I Z 18] 494% B X A

SlmA, I 1s BBt 3 gin .

0% 8) AT genmodsre. sh, Z %2 clear’ modd-
ep. Ist, 42 Jif, mod-clear. ¢ SUIF, BARAE T BB A 44 FR
AR 2R -

A 9) K5 A2 L) mod-clear. ¢ 4 i3 A% Xl
ELF f) — 9t ] 324 mod-clear. o, A4 fif, clear. mod
Rl

AR 10) FZD IR 1) S8 Z Fil A i pre-clear. o
F1 mod-clear. o, 2P AL E L4 clear. mod.

AU 12) FIA R 13) LBR T clear. mod H1 ) —
SRR B A R BARSCHF clear. mod.

2o g R B Y BAA 3 A, AT R — AR R S
PR A G AR N 4 s
3 BT RETT
3.1 BRRERE

P4 1 H clear. mod JINZXE| GRUB 2 £5H 2
P L s 1) B4 GRUB 2 A 2623 31 325
FCRB X5 T 0 5%, B 6 ORI GRUB A,
DXAEASIN A S 491 B e 25 7658 WA 7Y GRUB 2 1 i
s 2) %% clear. mod 34 & T/boot/grub/ H % F , 3f
1B BRI N A BC B S command. 1st, B4 il 1 47 : clear:
clear.

command. Ist SCPEE A /2 iy & BB S0 1
XA AE AR, AT UE T A a4
4. command. Ist FER 734 S REHR 0] R ¢ R A0
5 Jr7R B boot 7€ ST 1 A4 boot , T 5 £k
bsd 58 X T 3 4~ fir4 : freebsd _loadenv, freebsd _mod-
ule, freebsd_module_elf.

3.2 EBREVINEL.E A FNEE

HAL b, P ASRE L3 U5 IRl A H vh ) 0K B, 1T

it R ANAZ S ], AR5 N S ) 58

BB TAE™ . 78 GRUB 2 3 (4 P9 ik 1
4> insmod Fl rmmod S fNZE FNEHIZEAHL. insmod 45
TN AR A 2 G0 A TR B — 3k i S A
il 2 A AZAS ], o A 58 U B rmmod ST
B R 5 0 G FEREA AL,

R AR B NAZ G , W4k 9 2 4 R
Berfh g Bt R G ar e R e SRR,
A LURE T8 B BR38 45 14 4 IR 44 PR O it i 2>
AR 250 AR e 25 0 X A B e iy & 1), A
AR & BEER, B 5 Z X A R 4, O
R 540 14 2% 00 SC, 6 38 %8 Bz 58 Ji ] = 5K
[ R, 52 IR AR , INAr RN 2, 1R A 3R .

£ GRUB 2 Py A% v a] LA = 00 A He S
clear. mod. HoJ7 ¥k # 3 R 48, #E A GRUB 2 iy
AT SR FFE A insmod 74> grub > insmod
clear AT DAiNZE, clear fEb.

JAH] G817 clear 74> : 7E GRUB 2 Wy g 17 5
[ A s grub > clear. FLH S SLHE B -

The screen has been cleared!

grub >

Sl 4 SR 2 clear AIHR, W AT {4 ] rmmod
ﬁﬁé\;gmb > rmmod clear.

4 Z5ig

3 —TE GRUB 2 A& 3 Br B B i) 58 4l
R, 50T T GRUB 2 (R &5 #y ST Kok /8. 7T A4
HPAF 458

1) GRUB 2 T (REHFE Iy Hy Sk SO DI RE R AL
WG4k PR GRUB_MOD_INIT () Fil%%5 o pR AL GRUB_
MOD_FINT( ) 2 ji.

2) GRUB 2 5 T fig i S 90 2L 28 3 78 5 1) Gt
V& ELF U AT S 2 B m 2k 45 i 72

3) M N EEE E A ), 2 R 58
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commands/clear.c M, clear_mod-commands_clear.o — @3 pre-clear.o

(4, defclear.1st
() (8)

{ —(ixgl»und-(:lear. 1st }

(10)-(13)

clear.mod

©)

—% moddep.lst—= mod-clear.c — mod-clear.o

B4 clear. mod X469 4 it 42

(T#% 67 W)
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WE A TESHEG G X T —AA T Hadoop I = HH R %. Z AR ESTH XM Z

% #» MapReduce mA2A2 A 2 Mz B AR A el B 5 3K T Hadoop 89 = AL A, AL T B4k X,

#BHT EAP MGG T AmE A0 A A %, B B MapReduce 2 2 AE R 6938 iM% 2 A A £ 3k 69 3+ 5
#8 . % R4 Tt Linux £ B3 K3 Hadoop T &, 470X Ae 047, B LA, Z A% ELA
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XA . = A% ; Hadoop ; 5~ F X G473+ &£ ; HDFS ; MapReduce

hE S ES TP311 XEKFRERD: A DOI:10.3969/]. issn. 2095 —476X.2014.05.014

Design and research of cloud storage system based on Hadoop

LIU Shu
(College of Computer Science , Zhongyuan University of Technology ,Zhengzhou 450007 , China )

Abstract ; Aiming at the problem of mass data storage and processing, a cloud storage system based on Ha-
doop was designed. The system established a cloud storage model on the basis of studying the two core tech-
nologies of Hadoop including Hadoop distributed file system and programming model MapReduce. The sys-
tem optimized the computer storage mode ,and increased the efficiency of the network bandwidth and disk
in the cluster. At the same time, the MapReduce programming framework design made the system have
higher performance of computing ability. Through testing and analysis of Hadoop platform using Linux clus-
ter technology, the results showed that the system had the characteristics of low cost, high efficiency, easy
extension, safty and reliability, and could meet the requirement of the mass data processing stably and effi-
ciently.

Key words: cloud storage ; Hadoop ; distributed parallel computing ; HDFS ; MapReduce
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Design of logistics management system in transit based on RFID technology

XU Jie', FU Jin-hua®’, WANG Huan-huan®
(1. College of Sofiware Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China ;
2. College of Computer and Communication Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001 , China)

Abstract ; Aiming at the failure to access to transit information problem that affects the accuracy of the data
and limits the processing speed of transport business and the scope of use in logistics management in tran-
sit, a logistics management system in transit based on RFID technology was designed. The system which a-
dopted RFID technology to integrate cloud storage technology and GPRS technology made contactless auto-
matic identification to the long-range and high-speed mobile goal. It also could track transit product " exist-
ence" which could provide a more complete process data record ,and make the head of the household keep
track of products in transit state. The application practice showed that the system could effectively solve the
problems of small and medium-sized logistics enterprises and had the characteristics of low cost and easy
operation.

Key words: RFID (radio frequency identification) technology; logistics management system in transit;
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Decentralized stabilization control of a class of stochastic
interconnected systems with unknown virtual
control coefficients under bounded disturbance
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Abstract; Aiming at the decentralized adaptive stabilization problem for a class of stochastic nonlinear in-
terconnected systems with unknown virtual control coefficients under bounded disturbance, different from
the traditional centralized control ,by adopting the idea of decentralized control ,the controller for each sub-
system was designed. By employing the backstepping design technique and stochastic LaSalle theorem,de-
centralized state-feedback adaptive controller was designed to guarantee that the equilibrium of the close-
loop system was bounded in probability. Finally, simulation examples verified the effectiveness of the pro-
posed control strategy.
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Design and realization of electronic refrigeration
tunnel temperature and humidity control system

FENG Yuan', ZHAO Zhen-yu’, YAO Wen-bo’, YANG Yu-kai’, ZHANG Ming-kong®
(1. College of Computer and Communication Engineering , Zhengzhou University of Light Industry , Zhengzhou 450001 , China ;
2. School of Physics , Northeast Normal University , Changchun 130024 , China;

3. Xinyang Power Supply Company, He'nan Electric Power Company , Xinyang 464000, China )

Abstract ; According to the damp and low temperature environment in tunnel ,a electronic refrigeration tem-
perature and humidity control system based on STC12C5A32S2 was designed and realized. It detected the
temperature and humidity algorithm after a certain time and added integrators to ensure the stability and the
accuracy of the data. The feedback control technology was also used to make the controling temperature and
humidity to the normal range in short time. Testing results showed that the system could meet the require-
ments of harsh environment in the tunnel,and have stable running and good performance.

Key words : electronic refrigeration ; mcu ;tunnel temperature and humidity control ;feedback control

0 o= BB H WA ERE I A2 R
H Xt B T8 Jrg 8 /1N 25 T i 9 B 4 o P AF T AR 2D SCRR
P BR T DAY AR A1 P S O s, AR S SR L (3 X i 2 B R il A I R G AT T

TUAT R, M 5| A KL e 45 Fif 58 T S8
AN RIS g a7 ST DRI BT LR N i E i s A
2OHA RS R ECAEEE B VSRR E

W #= HHA:2014 -03 -25

FEAAIFSE T2 B 0Lk A ki 190 265 14 i it 1 12 4K
I, LURBIHRG KCK 00 H Y, IF B 3 KB iE /N
B AR TR B 4 . SCRR [ 413098 1T 0 77 BB 3 X 31

HEL4TH:BE AR ALHE (61272038) ;T 5 X F/THFHAFE T .57 8 (12A520048)
EERBN: B4E(1978—) , 4, T B -F WL FTA,FMNB T F IR0, ML, TZHRTH @A EAA %KL Fae 4.



%54

B, % T HA KRS R AR 2 <75 -

BER R (H 3R 25 BAR B 2t D7 X AE HRTRY
i B LA i AR G, X B PR AR i R ST
2RI, FLoy T SE . A TR A ] S, A
o3I, 3580 e 4 2l v | e B U 4 e
T 3 AL T RRE SR AR 4
P FUAMBHG B P - N G5, 7= A 5RO 2f
AR A AR 7 AR e i L7 RORAR
i, A R PR AR IS S T T /N B A A A 7R
BT TR ) RS Y o A e R T B LS B
853 RIS 23 P 0 R e 5, LA T 8 o 8 o
it 114 7R, AR T A S8 A 1 4 2K v R IR B =Xl
7 BNPAOR. KT e, AR SCIUVBL X B 2 HL A R R 3
SNt R IS i N W N e
STC12C5A3282 HuFHL I 1L I 32 42 il 2 4, Ak 30 g
A I I L AT PR 3K o B A Sy S 4 T A
P £ 2 AV R
1 il R R P i R gt
L1 RGEEEEN

xR A 3 32 3 R R L B | P PR
T AR TR R A B TE Y I A A N 2R I
PP ARG, 4y T A A 2 845 P IR L, DA AR 3
RPN LA LI T AR H A v i D A R A
BEPFATH N 1 PR ZRGER TARTRAEA : e
3 1o A DU - T 2 AU 380 J3E 3 A 2 SO 1 i
HURT TS B s 20 BEJS K600 22 BRI A 25 X
WAL HUA AR, AR v, i 3 22 XU R —
7 4 AR LI o5 — 7 T BRI TR A9 25 S
WA AL ALl 5 38 D P 22 S R 4 1 ) i 3 2
ez BOR B, BR AL OR 2 2 o iR 3 S TR BRI , H
AP AT DI
RIE . 12

R3S

ile!

TR L

IR

L=

B 522 W AU

H1 b6 AREEIES R AR ENE

1.2 RELEMFIT
HL 8 TR B S ) R G R0y 4 > AR
B, AnE 2 PR, A7 BRI 3 R A T AT IR FF

S5 PP AR AR B R 5 1 R AL BR A P B
AU SR A B A4 B R 17 Ak P 5 5000 S At A 1 sk
B8 A e, X I L A 1 R R R AT 9 Y
B HAE AT B B R SR A 2R D505

AHUAE EA R

T

fri BORSEHE S ) 5 BB Sk

Il

SRR

A2 wTHAREEEMNAREMNA

1.2.1 FERERR (FEREMDH | HEKR
FRIRAR AN S Nl 0 P AL SRR L. 1 R Pras fT
iR P R i B AN E ey WA L N e LD
B R AL T DN 6 KUK 1 k. B R SR Ly
4 N AR S AR A BC FAR TR DU A, 4 A S TRl
B A= s 3 A0 1 A% I i A S LA
AR, RS A ALE .

1.2.2 FRAE&ESR (6 HEHUZ R TH)%
T M RE 4 R SE B O HE OB B, LR D 2
STC12C5A32S2 LR HL. B J AL i 7 IR A% Je e g
SRR ) 11 XU e 1 5 T (ELRE AT FE AR, P T8 XU
Fo} TARARZS 77 IR, o7 XUR B AN TE 3, U2 1
RGN — Vs R e R G0 % 4. B DL RS N
5 AN TR B 1 B L P B R AT S (AL B, 75 31 24
AR , SR )5 5 P (R AT H A A L, o5 4 il
LR 55 | A0 DA T S5 BRI A o

1.2.3 RIGIATER SR B 5 L
AL FRAF B Z 5 A HRE L 9 4 O S 15t 45 1 L DR A 2R
T AEA R GE 3 B0 Dy v AR 22 BBl s o R
Y W gor Xl S 4 T P B b AR 22 IRl 5 s ) e
i R ML PWM I A RUE S A
LM358 S %0 ) 98 I L 8%, 5 PWM S8 0 B3
LY oR A ) B R R T AR, LS BB LR HL T RoF
HL R 22 F T s ], AT 2 R A 22 ) B 0% AR
JR 5l 5 Pl R, MR 20y L B S R
AT IT, AUk A4 e 2 ] P A 5 5 R 20T
FEL IS 0, T 40K L 48 592 B /N Fl O A2 ) DR PR IAE , B i
BV Bt aw T

1.2.4 ADZE&ER 7 AN E
PREE, ZRGER AT LCD fil #5205 b /s U3 A3t 22 36 2



- 76 - BMBEILZRZHR(BARMFMW)

2014 4

Y], BCH AR B A0 XU AR A,
G ntE 3 froi.

ﬁﬂﬁi&ffilz]nn (%)
MARAE] 6 |T
S RS 7 |
AR AR |
R R TARR |

B3 mEEEHR A% LCD ki FR @

1.3 RZEREIRIT

BEXT R TE A RF IR PR , X R G AT D RE BTN
EEE R LT LA - BCH A REAE BOEVE BN A 3
TR G R fs B LCD BRIIEE, BB WO
MFR] H R R s B B e i A7 i D fiE s
A TSI P s R] R T R 1 2
fit; A5 PC AL KB A A JFHLER I EAE. A
DHREREH b 32 i 0 B R Y L AHLAS L A
TIRE 3 S IhRERLR.
1.3.1 GERBEET  EL, AR 2
A0 36 B A JERA AU T LA PN SR 8 B B , o
RV BB R ML AT 0 S 2R MBS 15 2
FC HUAR P2 2, SRS 5 PR AT b 2R
T LA 5 i v, U RS s A O R ) P A 22
I SR e Aok T i L E | AR L 5 e =, 2R
R e A A1, DU AR v R 22 55 0% R Zh 6.
TEIXAN IR Y, SR FH S I 42 o) 50T 2R 4, AS W i 4
FEHIT 244 IS LA PR L R L, S e R R 22 1Y
5 2 S AR v ) v TR E e 2% ol I EL AR 179 3L
P 5 P (A 7). e 0ot R 38 ) PA] B 42 o, mT
DR it 2 J3E PR T o ) 42 o] 7 — > 5 B s R
171 .
1.3.2 AtWZRE N1 AN E T EREE,
A ZRGER A ] il B (4 LCD &R B, wf LAAE LCD
S P A L B R R A T B AT AR 7 2 T
PiC FELAFT PR ) 3 8 T2 I BA g AT XUATL A AR 2 i A
N DU PR A RIS — H T 44
1.3.3 Hfttzhae ARl RS232 L5 PC
PLEH A , B O B S B S Bl s RATELT
AP IR, J7 (8 H G X I RE R 5835 5 9 s il 1t

LED AT 52 30 Pic i A7 T AL 52 18 LA B J v 5040 O 37 45
ke

2 HL I TR T A R Y S B

2.1 XEER

EHL R N 9 ] AR g S B A v, 1 e
2 R ML LRG| RG W A TR R R, AR S T
WHIRIR L LB, #f 25 H &l — A He 387 ),
DA T PR A2 A % R 94 T A5 AR T P B e X
BEFRAT {05 52 B RE 38 /)N 71 1Bl P9 1 38 16 52 4% 7]
X IR A 18 S B AR I X R 1 R 6 A0 X L I
JEE 1 R A s

D) B R 4. 1e it R R i e oy, 5 ORI
FELRE P 2RI AR B, HL v R 3 R PR P A
PR R B4R AR S B X RS M Il 8, AT L g
— [ 5 1A N ) B Xk >R B 1 B gl A7 — IR R AL A
0, AN 2 s 18] B P R £ 9 Bt e 75 A A s A
BORMRAS 464, MR X A8 & 57, 1T R — 8
P AR s 0 B P IR, TR 28 A TR Ak B
AR S 1 ASBUR 3R, BlANAEAR R G R
100 A3t 48 12 et A S — 41, 050 G 100 4K dfs
9 1% , SR Ja AT B0, SR — A e 2 19 TR

2) B A . A xS 4 o A B R
St REME A1 50 JL IR (1) PAYARS B e 5 FEL A PR 1) 3L 98 2 3K
FIERVEE, - REW A E T A, XA [A] BEAR A S
TS A0 P ) RS T 1) A R SEPE RE RS AR v, R
SE I IA)E — N EE B R AR, DR I 228 1 i AN [R) 3R 055
I ARE A B RS PR AT R, T AR E (]
ORI I AN R R AR R BT DL, FE AR
ZGEH, A0 A [ i i BE PR 35 op A S A8 A e
(1], 3 AR [R] A7 486 A A L LAAS [R5 0 B2 PR 45 F 1 3
SE IS ] g PN AL, 7 B0 AR o SR 4 B 9 i 23
B AT AR, 73 504005t AR AN [ T 1 5 1] 1N 1 s
B it , 77 REAS B A PRX — [
2.2 RGEMRERDH

LT B 9 Al R 8 I X AR A MBI 1% R 4
RET 4% MBI BRI AT, b BN TE AN [F) % 18 3145
PRGREGIER BT, LU 2 % P R py
R A SCB Y BL RL AR 1 AMAFY 0. 064 m
A IE TS 1A FEDLAY v DR f R T LK 1) 100 Wi
PR ER A LLIAF] 460 W. %50 i R Gt
REAEIL TSN ERE IR A N iafr (BRiE



%54

B, % T HA KRS R AR 2 <77 -

AR AE -5 CLUR PR 85% RH) . 7£
M B, B AR LR AN [R) (19 I 0 352 26 358w EA T
M, R PR RS H AR 12 °C TR i TR H A2
40% RH, RGePEREMRA A5 R A3 1 3% 2 fros. I
A SRR, AR 2 G0 A W i 19 1 3 #6858 ( -30 °C)
7,560 s A AT AT FE S T2 12°C 5 72 iR 3R 5 T
243 sPNAT DB E AN 100% RH (%31 40% RH, i /&
T BT ESR, AR A R (.

&1 BEER MK R

BRI/ C RIRZ IR/ W B RE B /s
-5 160 296
- 10 288 363
-15 374 485
-30 450 560

%2 BEFEHNXLER

PSR EE/ % RH Bk T R/W R BERRRE I ]/
55 50 138
75 87 173
85 92 236
100 100 243

3 Zg

AR SCEE R BE B o AR R 5 PR B, BT
STC12C5A32S82 B 4L, it JF 52 8L 1 F 1 v i

PR LA R 4, HLOG SRR AR AR R AR M S A5 4 il
5. AR T, v ) v I I B2 ) R e RE R
S8 AT AL B 2 PR XTI R Y 7 0K, 4 R B I
B2 o NS DRy d AN E VA B P S i S |
LEVEMTWMA S % 8 L. BIRA RS REAR L 3 i
FE B E PP OGP R R T R (BT AF AR — E A
A HERIE 4 0 R R P, LR L 3 R o A
AV FRI P, AN REARS B 21 28400 52 (6 5 R 98 R B IR &5
A PAT/N23 T) I B, 25 B S PP R L = () T
IF, G AR AR R — P EL A

S 3Lk

(1] #RGF RAEF X TERINEREREEEH R
FRITLT]. AR ARG A T3 4 ,2010,38(1) :39.

(2] KE RBE B ETEMNEFNERE RS %
WEHELI] AMBET L ¥R ER: 88/ FK,
2009,24(1) ;1.

[3] 4 XR. ETREMLEEF LB R EN KRG
BRI BN RRMFRID]. K& FAMKF 2012,

(4] EER. & 500 kV A 45 o 8] 32 3k IR 52 45 | 947 R
se[J]. Eigd 77,2010(S1) :301.

(5] #H,7 K *FREHNARANRRSLALT]. &
5 7 K ,2008,15(1) +68.

(6] HFR,AEHZ, ZLR, £ ETFEFEHALNANZE
HERRERETFRI] KRB F M E,2012,29
(3):51.

(L% 73 )

(2] BHBIHTFLURAR LR A EREHEHE
EEMAFEID]. 82 HEAEAK K F,2009.

(3] F7# ZKERTA RSB A FRAAMEENLR
AR LT] AN Tk b i B 48 RHF R, 2007,
22(1) :60.

(4] BRI, B+ B8 ET LRGN EHEREN
NBREFE R RT]. AN Tk # e ¥ W AR
i%,2005,20(4) :85.

[5] GuH J,Zhang T P,Shen Q K. Decentralized model refer-
ence adaptive sliding mode control based on fuzzy model
[J]. Journal of Systems Engineering and Electronics,
2006,17(1) :182,192.

[6] FNWIA. % T backstepping 77 E W . ) Rk L&
e B M A BT (D] S B R Ak ok % ,2009.

[7] #H@ xAR. — (T HEZFEUERE LS HEE
RS B R LT]. B E R R A ,2011,41
(7) :892.

(8] WA, AN BRI HEFLUERZLERSR
15 B R BT [T]. B 3 4R ,2014,40(1) <24,

[9] Fan H,Ge S S. Adaptive state feedback control for a class

of stochastic nonlinear systems[ C]//43rd IEEE Confer-
ence on Decision and Control, Atlantis; Bahamas, 2004 .
2996 - 3000.

[10] Ji H,Xi H. Adaptive output-feedback tracking of stochas-
tic nonlinear systems[ J]. IEEE Transactions on Automat-
ic Control ,2006,51(2) :355.

[11] Zhou J, WenC. Decentralized backstepping adaptive out-
put tracking of interconnected nonlinear systems [ J].
IEEE Transactions on Automatic Control, 2008, 53
(10) ;2378.

[12] Xie S,Xie L. Decentralized stabilization of a class of inter-
connected stochastic nonlinear systems [ J ]. IEEE Transac-
tions on Automatic Control ,2000,45(1) :132.

[13] Liu S J,Zhang J F,Jiang Z P. Decentralized adaptive out-
put feedback stabilization of large-scale stochastic nonlin-
ear systems| J]. Automatica,2007 ,43:238.

(14] KA. B8 & NEHEH &N 527 0T]. B
b # 4 ,2002,28(6) :977.

[15] & F, A, — % i WA 5 R BOx fo 0 AL AR & 1
M ARG E N A ZEF[J]. B 32 %,2008,
34(8) :912.



H29% 455 M) AMEBTULEERZ=HR(B AR FEM) Vol.29 No.5
2014 4 10 A JOURNAL OF ZHENGZHOU UNIVERSITY OF LIGHT INDUSTRY ( Natural Science ) Oct. 2014

XEHS.2095 -476X (2014 )05 - 0078 — 05

Wi UKFE G5 38 i 1 2 & SR IE o
S & E
(M IR EAFR BHIRL, T8 §H 473000)

PE AT RS FMF AT R ZIRB(KF) &Rt AT AR, S AR T 5 e R H T 7T 0L 42 1%
Tk R SAR AL 22 0 )4, J2 UKF JB 0k 77 ik g A mh b 4R 38 T UKF R AR 0% 60 77 k. % 7 ik B
7 UKF J85% , 38 GPS 12 8 B 12 B 38 R A M #7142 Bk B EAE A, ¥z 7 kR TA R 446-F
FIAT T A7 A A7 A2 RAEM] T Sk e A itk

KRR A AL B S48 0k s F R 208 0k ; UKE U890k ; sk A4+ 3t

MESES . TP391.9  XERERER:A  DOI:10.3969/]. issn. 2095 —476X.2014. 05.018

Research on integrated navigation using UKF order filtering

SHI Jun-li
( Department of Architectural Engineering ,He'nan Polytechnic Institute , Nanyang 473000, China)

Abstract ; Kalman filtering requires the calculation of Jacobian matrix in integrated navigation, when the
model is too complex or Jacobian matrix cannot be obtained it is difficult to deal with the issue,the UKF se-
quential filtering method was proposed. To solve these problems,the method used the UKF filter, the GPS
information and navigation information, successively using new information to make correction estimates.
The method was used in ship navigation, and the simulation results proved the effectiveness of the algo-
rithm.

Key words :integrated navigation ;inertial navigation ;order filtering; Kalman filter ; UKF filter ; optimal esti-

mation
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Parametric design of crane jib in rapid design system of tower crane
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Abstract : In rapid design system of tower crane, the parametric design of entire jib was done based on the
parameterization of single jib. According to some requirements of the jibs’ length change, the jib design of
tower crane with the characteristic of variable arms was performed, which could realize the design of auto-
matic assembly. Through an example, the methods including automatic calculation of pull rods’ lengths and
parametric design, etc. were given. Implementation of the jib parametric design lays the foundation for the
rapid design of tower crane.
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Structure optimization design of compressor blade
based on UG NX secondary development

Z0U Chi-yu, HUANG Zhi-jian, HAO Yan-hua
( College of Mechanical Engineering and Automation ,Huagiao University ,Xiamen 361021, China)

Abstract: Taking a compressor blade as subject, the mathematical model of a compressor blade was estab-
lished to ensure that it would not distort when it was modeled. With the UG NX secondary development and
C ++ ,the compressor blade was optimized to obtain the lightest structure that can satisfy the strength and
vibration ,based on the finite element analysis. The results showed that the compressor blade was modeled
without error in the iterative process. And the optimal volume (mass) of the axial compressor blade was re-
duced by 6.680% than origin which could satisfied the work requirement that the original structure didn’
t. The total method of the structural optimization was effective and feasible and could be used in the design
process of other mechanical products.

Key words: compressor blade; UG NX secondary development; parameterization; structure

optimization design
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Study on simulation analysis method of turbafan engine fan blade on UG

LAI Xiao-qi, HAO Yan-hua, HUANG Zhi-jian
(College of Mechanical & Automation ,Huaqiao University , Xiamen 361021, China)

Abstract ; By the UG secondary development tools UG/OPEN API and NX OPEN C ++ , and the integrated
use of the C programming language, fan blade model, finite element model, simulation were created model
parameterization on VS2008 platform. The measure of acguiring the information about the fan blade thick-
ness information was also studied. The shell thickness of unit was loaded to mak it a solid shell element
with physical properties. Solid shell element was used to mesh the fan blade in simulation analysis. Under
the same calculation model, compared solid element and solid shell element analysis results, the solid shell
element could effectively reduce computing scale(24.65% ) and calculation time(45.97% )so it improved
the computing efficiency,and reduced the computing time.

Key words: UG secondary development ; parametric modeling ; turbafan engine fan blade ; central arced sur-

face model ;solid model
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Study on geometric structure and potential energy function
for the ground state of H,S™*

ZHANG Huan-jun,
( Department of Technology and Physics ,Zhengzhou University of Light Industry , Zhengzhou 450002 , China )

LI Jun-yu

Abstract ; Upon quantum mechanics, the equililibrium geometry of H, ,HS " and H,S™ had been calculated
on the computational levels of density functional theory (DFT) B3P86,B3LYP and QCISD. The possible
electronic state and reasonable dissociation limit for the ground state of H, ,HS ™ and H,S™ molecule or ions
were determined based on atomic and molecular reaction statics ,and Murrell-Sorbie analytic potential ener-
gy function of H, and HS" molecule or ions had been derived through the least-square fitting to ab initio
data. Similarly ,the harmonic frequency had been calculated, and the analytic potential energy function of
H,S" ions had been derived using many-body expansion theory.

Key words : ground state of H,S™ ; geometric structure ;potential energy function ;many-body expansion theory
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Generalized synchronization of two complex

dynamical networks with nonlinear coupling

MAOQO Bei-xing,

CHANG Juan

( Department of Mathematics and Physics ,Zhengzhou Institute of Aeronautical Industry Management , Zhengzhou 450015 , China)

Abstract ;: The problem of generalized synchronization between two networks with different nodes and differ-

ent topologican structures was investigated. Based on the drive-response strategy, one of the networks was

controlled ,and the synchronization criterion was given via stability theory. The numerical example could be

applied to supply chain network , energy supply and demand network , traffic network and so on.
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An epidemic model of tuberculosis repeated infection

LI Chun, SUN Li-ping, QU Shuang-hong
(College of Mathematic and Information Science ,Zhengzhou University of Light Indusiry ,Zhengzhou 450002 , China )

Abstract ; By index input and standard incidence rate ,an epidemic model of tuberculosis repeated infection
with inoculation disease was established. The disease-free equilibrium was obtained , and the disease-free e-
quilibrium point of the local and global stability was studied. Numerical simulation results further verified
the correctness of theoretical results.
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