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A CVD Prediction Model Based on Optimized Extreme Learning Machine

LU Peng'?, LI Qihang'®, SHANG Lijia’, LI Xinjian', ZHANG Wei'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China;

2. Collaborative Innovation Center of Internet Medical and Healthcare in Henan, Zhengzhou 450001, China;

3. Primary and Secondary School Health Care in Beijing Dongcheng District, Beijing 100007, China)

Abstract: In order to increase the risk factors that could be accepted and reduce the data format requirements

in cardiovascular disease ( CVD) prediction models, machine learning algorithms were used to change the

strict mathematical formulas of traditional CVD prediction models. Firstly, a CVD prediction model by extreme

learning machine ( ELM) algorithm based on single hidden layer feedHforward neural network ( SLFNs) was

proposed. Further more, an enhanced leader particle swarm optimization ( ELPSO) through a five-staged suc—

cessive mutation method was used, and the optimized strategy of PSO was also used to optimize the SLFNs hid-

den layer units parameters. The analysis results on Statlog ( Heart) dataset and Heart Disease Dataset of UCI
database indicated that the test accuracy of proposed ELPSO-ELM model could reach 85.71% and 84.00%
respectively, the AUC ( The area under the ROC curve) could reach 0. 902 4 and 0. 842 3 respectively. They

were higher than conventional CVD prediction models. The proposed model relaxed the linear constraints of

data format and more complex risk factors could be accepted.

Key words: cardiovascular disease; risk assessment; extreme learning machine; particle swarm optimization
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Tab.1 Tower model equivalent calculation parameters
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Tab.3 Arrester volt-ampere characteristics
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Tab.5 Influence of lightning current amplitude on

transformer overvoltage
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Tab. 6

lightning on overvoltage of transformer
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Tab.7 Influence of lightning strike point on overvoltage

of main equipment in substation
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Tab.8 Influence of tower ground resistance on

overvoltage of main equipment in substation
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Tab.9 Influence of the effect of transformer-side

arresters on overvoltage in substation equipment
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Simulation Study on Lightning Accident of a Substation Based on ATP-EMTP

LI Jingli', LI Chaochao'?, FENG Peng'’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Institute of Industrial Technology,
Zhengzhou University, Zhengzhou, Henan 450001, China)

Abstract: As the transmission lines are located in the wilderness where the thunder is continual, lightning
waves intrude into substations along the lines, causing frequent damage to the electrical equipment inside the
station. In this paper, taking the lightning accident of a substation as an example, the ATP-EMTP electromag—
netic transient software builds the whole model containing the line section and the substation. Then it calcu—
lates the lightning overvoltage and waveform of the main transformer and other electrical equipment. We ana-
lyze the main causes of the lightning accident and study how the lightning strike point and the grounding resist—
ance of the pole and tower influence the station. Finally, we propose some corresponding protective measures.
The results show that the accidents are related to the overshot of lightning current invading wave and the long
distance between lightning arrester and transformer, and installing lightning arrester in front of the transformer
may avoid such accidents.

Key words: lightning invasion wave; accident analysis; substation; installation position of arrester;

ATP-EMTP
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Fig.1 Based on policy and feature-driven data plane virtualization framework
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Research on New Data Plane Structure Supporting IPv6 Test and Deployment

HUANG Wanwei', DU Chunfeng’, ZHANG Jianwei' , DUAN Tong’

( 1. Software Engineering College, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. School of Computer and
Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 3. National Digital Switching
System Engineering Technology Research Center, Zhengzhou, Henan 450002, China)

Abstract: In order to solve the problem that the IPv4 network structure and equipment are difficult to meet the
IPv6 network in terms of packet parsing, matching, and action execution, a new data plane structure support—
ing IPv6 experiment and deployment was proposed. The structure included a data plane abstraction mechanism
that could support both policies and functions, and a data plane hardware structure that applied to the IPv6
Next Generation Internet. It could support the coexistence of multiple innovative network architectures in the
same network , enabling the testing and verification of new protocols, Simultaneously it supports customizable
protocol resolution, flexible and programmable pooket processing, and dyramic combination of internal re—
sources, so as to support the testing, deployment and evolution of future network functions. Through system
experiments and analysis, it was verified that the structure had high forwarding performance under the condi-
tion of acceptable resource overhead.

Key words: scale deployment; data plane; abstract mechanism; hardware structure; programmable
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Traffic Jam Detection Based on Convolutional Neural Network

LUO Ronghui, YUAN Hang, ZHONG Fahai, NIE Shangshang

(' School of Physics Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to solve the increasingly serious congestion problem of urban roads, a road congestion de—

tection method based on convolutional neural network was proposed in this paper. This method was based on

the application value of road congestion rapid detection technology to alleviate the traffic jam problem. Be-

sides, it combined deep learning with image processing technology. Compared with traditional methods, this

method did not need to extract the road background in the early stage, and was not affected by the illumination

brightness and the actual environment. It had the characteristics of fast recognition speed, less occupied com—

puting resources and good generalization. It has been applied in practical projects and achieved good results.

Key words: convolutional neural network; deep learning; image recognition; congestion detection; smart city
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Tl 32k, AT D2 fif b WA SAORE 22 A R B 2R 3 A
52, 2 v S A ) SR RE T

2.2 RIhAEBIEREMERE
SCHR L1548 0 7 B 1 sl Dy sl i A A R 22
oy A B ok A R A A 1) 2 250 1 2 P s
FI 38 I SR I A5 T B R S I AR A L B T D
il S By AT ik S R
(1) sepeE: &AL X, 77 Ne A5 AR
(XX, X
(2) WLy g s A 3 N AR S A B B A
M YA s
M =(axn) +1 ; (2)
a =exp( -pf (X)), (3)
Hor, /(X)) e [0,1] 20—k 38 5 B {8 p 2
TEAS R, 3 TR A 7 S R g B R DA e B
S 10728 S 3 g 3 7 R S L R AR &
D3 an T 22 S A
X7 =
X, +F, x (X, -X) +F x(X, -X,),
j € rand M( n) » (4)
X{,, otherwise
b X R RIS ) Y X, R
A 100p% ,p e (0,11 HyA A B AL 26 5 19 A
fRsrand M(n) e {1,2,-,n} ZICHEFEPLLESE
(9 M e Z 5] & rl R 2 02 (1, Np ] i BEHLEL,
Horl # 12 5 is F, 2 028 S5 6 B2 W S 480 IR
SRR TR B A RN
BB M, Ok FE, HATIREPE N 0. 5.
1R — WA
F, = rande( M} ,0. 1), (5)
Horp, M7 JEBENLN M, kB rioe [1,H
randc(y,,a'z) BRI EIE R w, 725 R o’ WA v
o3 B BEALEL. 784 — A0, WRCR TR P AR
TR AR AR 8 3 07 FE ARG T ACAR, Wi F, 9 Af
RS S, i, g — R AU o, BT A AR
BOR ST 1% 20 (6) BUKAEIHHT M, e

mean,, (S,) , S, #
MJ; — Wl;‘( [') F d) : (6)
M, otherwise
(S ) z k‘j]F ‘(UA. X (Sl;) ? (7)
mean,, ) = —
VL F z k\:: \wk % SAF
Af,
w, = ‘Si‘ 5 ( 8)
2 k=1 Af,
Afy = [AXy) -AX) |5 (9)

Hob ke [ H] RIHRIE D 1885 B39 F416 21 75
(UL H] rdE. anRAEA P S 7 R AR T
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(3) gk e AR b e A i A IR IO AR
K.

2.3 HiEmE

258 LA e A 2 SR I R B P S S N B
R e FETIL EH R I T s R IR RN T
PARFRIOP STRU (I

Step 1 W1hAfk: BEHL™ LML Np 4L iA
FRECX, X, X, )

Step 2 PP B — AR Y 3 N7 BE (.

Step 3 LA FE A X — Pk X, ST g
RV 20, o 7 A 1 1 A R S T HT R, T AR
HHTHUR X SRR X, BT IRIFEAES
Archive.

Step 4 BT 1 S H 3 I v R B R X B
NPT X, AT OB, D D3 SR S N R R S
PR EAT

Step 5 FIWrJ& 75 I /2 2 1k 510, i 2, )
i 1 e (B 45 9, 75 SR (7] Step 3.

3 EERBESH

R 25 AR R R AT R 6 2L 0 T
PR PEAT AT L. X eI RO T 5 A
LI 20 S 22 0 R L, SR BEAT T RS E R A
B SRR, PSR S B AR RO 10 43 50 4, g i) 5
R AR T AR S Bk R
3.1 S¥iEE

BRI % S B E R R REAS R B
Np 310 x D, Horb D 2 i) B30 1 4k g, 3 9 o 20 2R Hy
0.7, JEREMARL Ne Sy 1,78 S ob i 58748 3 5 p %
RS, MFE DRI E S p R 0. 2.

M bR KB f K A W B mFES % B R
10 000 x D. g T W55 L2, 3¢ 5 K B ik 36
WA e 0 T 4 32 BB 2 M50 S A ) ey 285 S 5
B B ) A 5 SC K.

3.2 BEEEANTRHERIILLSN

B3R AT WA AW, 2 )R R T 4
FIUR Dy 1 sk 36 R B B %, S T R i 3 G A SR
W 1 50 L R T AR 10 2 0 358 R L HEAT T 0
PR, I X AE AT T . R T R
TR B B R e B LA T M A S A
PoPE 3 R IR AR I TR B BB M (IC O CSA)
16 CSA |40 5 i i 3 X 8 41 56 1% (id A RCSA)
FIBE D 1 s 3 B 5 I 2 43 SR s (30 HCSA)
BT A3 O 5 PR T 2E S0 W R T 5 3 IR B A vk

FEHEms (10 RHCSA) . £ CSA I RCSA 1%
F10 2 v 10T 78 5 1) B AL AR A7 R R S, AR I 2 8K
TREE—3 SCREE RN 1 FroR , 325 I PR,
BT HT 10 /S eR B 3R 22 (1 = 7 25) Xt I
ESL. ONF 1 hn] DUE IR 1R T R R AR S
e 10 45 VE A bR BOR i i R B gR 22, g i A
FHEML, —ERE LRT T AR KR
FEBR 5 F1 18 LA A A oA B L #B (8 1R 22 08 > T —
ANRCRY. RN E A EE AT RE AR A
ZREME b B A JR B0 e PR L AR AR i B P A
W R R EE T R . R i
o1 IR I R 2R R I TT LA K K R TR G 4
RS, ARG RAE 1 ~f6 #5485 T B Ak
B, BR 7 A0 £8 MRk B T AR 4 i s R E
PR b R R 25 S 1 AR A B AT (H R R 7 A
TR AR 4 AR A5 R R 2 PR R W AR 4
A5 RHCSA 7E R EL 1 ~f6 F#EM B T 4
Ja e A (E s AR TE PR B 9 ~ f10 B AY 22, (H 3L AR
AR A7 W AE (7 BB 45 R b B ik N R
EZBU DO E b T = s VI - S I s |
T3 5B T R R R R W 1 DA BE B8 A AR T
L 0 S0 R AN TR B R
3.3 5HEMEHE LIS

T 20 BT B B 1 M B K B N
FIAE 25 AR o6 B 7E SO 4 i) kA7 07 2k 86, 9F
53 fb S ¥ B9 55 15 ( CoDE . EPSDE .
SaDE'" (jDE™" [ JADE ") 47 %F b 4> BF , H i
ZEER(HME £ 7 25) WK 2 Fron. 25 AR R
BOrbHT 5 A2 B0 R R, 2B A B Y BT A bR B
124 F¥3RE| T &R, 76 B M5 ok
e ) FHR B 2 R R AE  H Al 5 AN B
RO AT UL T 4R 5 vk RHCSA 75 B oR 2010 -
DA IR (A 7 1.

f6 ~ 12 J& HE A 22 06 pR B, 32 B2 5 4 B0 A T
Xif 2 W R 50 Bk 1 JR) R B £ 9 B 7. RHCSA #E
78R T2 REME. 76 6.0 Fl 10 L RIAA
gLk N L 76 HL A 1 pR B I 38 I H A B 3k A
B n[ LLE 7 )8 A R A s LA AE 24 R
S BT et R i A R R B R SR
fiff B A5 5 B A\ Jm 350 e 6 A 5 DA T 5% i) e I 1) -4
MR, BASKF , RHCSA 783K ff B A £ i oR 5
T T

f13 A1 f14 J2 4 J& 1Y £ 05 ok 4, RHCSA K fig
BT B 4 R e (e AR % A S R
AL 15 ~ 25 2R A E A R B R SR Rb Y B 0k
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Tab.1 Comparison of Basic CSA, CSA with recombination and RHCSA on 10D benchmark functions
PR CSA RCSA HCSA RHCSA
f1 1.54E +04 +2.61E +03 5.91E +03 £ 1. 69E +02 0. 00E +00 =0. 00E + 00 0. 00E +00 0. 00E + 00
2 1.28E +04 +5.01E +03 7.42E +03 6. 02E +02 0. 00E +00 0. 00E + 00 0. 00E +00 0. 00E + 00
3 1.78E +08 +8. 10E +07 2.13E +07 £9.3E + 06 0. 00E +00 0. 00E + 00 0. 00E +00 0. 00E + 00
4 1.79E +04 4. 02E +03 5.29E +03 £1.91E +03 0. 00E +00 0. 00E +00 0. 00E +00 0. 00E + 00
5 1.79E +04 = 1. 83E + 03 1.48E +04 £2. 1E +03 0. 00E +00 0. 00E +00 0.00E +00 0. 00E +00
f6 2.95E +09 +£2.3E +09 8.03E +08 £ 1. 0E +08 0. 00E +00 +0. 00E +00 0. 00E +00 0. 00E + 00
7 2.43E +03 £2.29E +02 1.36E +02 +2. 11E +01 1.27E +03 1. 74E - 13 1.27E -03 £1. 12E - 03
8 2.04E +01 £8.01E -02 2.04E +01 +8.00E - 02 2.04E +01 +£5. 62E - 02 2.02E +01 7. 12E - 02
9 9.71E +01 £1.53E +01 4.75E +00 £5. 0E +01 2. 66E +00 +8.42E -01 4.84E +00 £ 1.32E + 00
10 1.20E +02 £1.51E +01 7.7E +01 £8. 1E +01 3. 02E +001. 06E +00 4.86E +00 +8. 80E - 01
®2 EEMREZEAEHBEERE 25 MUK ERETE SO ENNERIL
Tab.2 Comparison of RHCSA with other algorithms on 25 benchmark functions with 50D
o : ‘ ik | :
CoDE EPSDE SaDE jDE JADE RHCSA
1. 65E -28 1.57E -29 1.51E -29 0. 00E +00 0. 00E +00 0. 00E +00
i +1.92E -28 +5.02E -29 +5.16E -29 +0. 00E +00 +=0.00E +00  +=0.00E +00
7.08E -09 3.15E +02 3.15E +02 1. 44E - 02 3. 68E -27 0. 00E +00
2 +7.14E - 09 +1.73E +03 +1.73E +03 +2.10E -02 +3. 14E =27 +0. 00E +00
B 3.15E +05 1.32E +07 1.32E +07 4.62E +05 2.77E +04 1.17E - 01
[53R44 +1. 14E + 05 +3.35E +07 +3.35E +07 +1.84E +05 +8.60E +04  +6.43E -01
i 9.32E +02 5. 12E +03 5. 12E +03 4.03E +02 3.30E -01 0. 00E +00
“ +9.83E +02 +8.61E +03 +8.61E +03 +1.02E +01 +8. 12E +01 +0. 00E +00
4.43E +03 4.55E +04 4.55E +04 2.96E +03 1.59E +03 2.48E +02
B +8. 04E +02 +1.20E +03 +1.20E +03 +6.44E +02 +4.80E +02  x1.71E +02
-/ +/= 0/5/0 0/5/0 0/5/0 0/4/1 0/4/1
4.39E +01 6.07E -01 1.21E +02 4.97E +01 1.33E +00 3.35E +01
0 +3.42E +01 +1.71E + 00 +9.94E +01 +3.12E +01 +1.91E +00 +2.24E +01
8. 10E - 03 7.13E - 03 8. 19E - 03 3.52E -03 2. 14E - 03 0. 00E +00
7 +1.31E -02 +1.08E -02 +1.44E -02 +8.96E -03 +4.69E - 03 +0. 00E +00
2.05E +01 2.11E +01 2.11E +01 2.11E +01 2.11E +01 2. 10E +01
i +3.45E -01 +3.12E -02 +3.09E - 02 +2.56E -02 +2.91E -01 +4.47E -02
WAL 6.63E - 02 1.33E -01 1. 89E + 00 0. 00E +00 0. 00E +00 2.31E +02
W% PR Y P +2.25E -01 +7.27E -01 +1.89E +00 +0. 00E + 00 +0. 00E + 00 +1.29E +01
) 8.95E +01 1.01E +02 1.27E +02 1. 02E +02 4.90E +01 2.38E +02
1o +2.09E +01 +2.18E +01 +2.39E +01 +1.50E +01 +7.71E +00 +1.45E +01
3.84E +01 7.01E +01 3.85E +01 5.50E +01 5. 14E +01 6.52E +01
f +5.89E +00 +4.20E +00 +3.83E +00 +2.96E +00 +2.38E +01 +1.50E +00
2. 16E + 04 3.11E +05 2. 08E + 04 1.57E +04 9.87E +04 7.09E +03
f2 +2.45E + 04 +4.38E +04 +9.09E +03 +1.61E +04 +1.05E +04  £8.26E +03
-+ /= 4/3/0 3/4/0 3/4/0 3/4/0 4/3/0
"3 3.37E +00 6. 15E +00 8. 63E + 00 3. 00E + 00 2.79E +00 2.33E +01
VEZ +5.92E-01  +4.36E-01  +£1.58E+00  +2.24E-01  =1.31E-01 =1.75E +00
U4 bR BN (14 2.14E +01 2.34E +01 2.23E +01 2.27E +01 2. 18E +01 2.28E +01
+7.51E -01 +3.37E - 01 +2.38E -01 +2.70E -01 +4.01E - 01 +1.41E -01
-/ + /= 1/1/0 1/1/0 2/0/0 2/0/0 2/0/0




SRR L A LT R I S A IR v B T O 1k 27

g% 2
B2 : : Rk .
CoDE EPSDE SaDE jDE JADE RHCSA
3.63E +02 2.65E +02 3.73E +02 3.20E +02 3.27E +02 8.34E +02
s +8.51E +01 +6.87E +01 +6.49E +01 +9.61E +02 +9.44E +01 +1. 10E +01
9. 15E +01 1.43E +02 1.23E +02 8.76E +01 9.86E +01 1. 79E +02
6 +6.68E +01 +6.01E +01 +1.13E +02 +1.89E +01 +1.22E +02 +9.02E +00
9.34E +01 2.03E +02 1. 06E +02 1. 81E +02 1.47E +02 2. 19E +02
7 +6. 88E +01 +6.21E +01 +8.82E +01 +2.95E +01 +1.09E +02 +1.07E +01
s 9.25E +02 8.47E +02 9.86E +02 9.21E +02 9.23E +02 8.36E +02
+2.42E +02 +3.70E + 00 +1.49E +01 +3.29E +00 +6.26E + 00 +2.23E -02
9.31E +02 8.46E +02 9.85E +02 9.21E +02 9.23E +02 8.36E +02
19 +5. 88E +00 +3.50E +00 +1.49E +01 +3.21E +00 +4.23E +00 +1.75E -02
{E%’E 9.32E +02 8.45E +02 9.85E +02 9.20E +02 9.21E +02 8. 36E +02
A R 20 +6.51E +00 +3.01E +00 +1.01E +01 +3. 14E +00 +3.39E + 00 +2.52E -02
5.69E +02 7.30E +02 7.75E +02 7.69E +02 5.60E +02 7. 16E +02
21 +1.78E +02 +3.37E +00 +3.44E +02 +2.56E +02 +1.60E +02 +1.90E +00
9.17E +02 5.00E +02 9.82E +02 8.99E +02 9.07E +02 5.00E +02
22 +1.99E +01 +1.92E -01 +1.13E +01 +7.33E +00 +2.56E +01 +2.61E -06
6.51E +02 7.33E +02 6.70E +02 7. 60E +02 5.71E +02 7.21E +02
23 +2.06E +02 +3. 14E + 00 +2.66E +02 +2.40E +02 +1.20E +02 +1.19E +00
2.08E +02 2.36E +02 4.27E +02 2. 00E +02 2.00E +02 2. 13E +02
f24 +4. 19E +01 +1.96E +01 +4. 18E +02 +1.56E -12 +1.52E -12 +2.49E -01
2.20E +02 2.73E +02 2.22E +02 2. 16E +02 2. 18E +02 2.12E +02
125 +1.89E +00 +1.67E +02 +2.86E +00 +1.55E +00 +1.99E + 00 +2.14E -01
-/ + /= 6/5/0 3/7/1 4/7/0 4/7/0 6/5/0
w7 =R R EE R ARSI T, ST UK ET MR R A .

I 22 06 bR BN 28 3ok 45 ol A8 46 52 G A 32 T G, 3K 2 R
BORZ A K 0y s i e AU AE , B 25 FhoRe A AT
GrE)LHR A RAEGE T A T R VMR AL IR N TR
BTk 5 B A B JR R AR, R SR R i
T AR Pk A

RHCSA 7EiR & 2 G A LY R ik 2 2 R
AR (B & HAE 118 ~ 20,122 Fil 25 AR M
R, TE (15016 F 17 R IR 2%,
AR R G HMBAEAM LT, BEKE
kLB i) RHCSA fEIR & & Rt iR
S LA Y.

M 25 A4~ o B A AR A LG 85 oKk B RHCSA
T FL U bR R b 0 b FRCR B AT, 22 0 eR B oK
e S — M X T HEE MRS E G RN RN
B BT LV E $ Y RHCSA 23R A 34
J11.

TR

Bl X A 8w e 1o 8 0 1k B R SRR SR B A R
TR U BB AT B T T ST s R Y A TR
B RE VPRI IR L A SO B S K 4R

M R T 5 Bk 1) 4 SRy 18 R BE 0, R ) T s A
i N AR S BT A R TS S R T R
S E N AR S T ORR TR R RE. Py K
BRI T 25 A L 20 GRS A Y REL
RS Ve RE 7 B R T LU B, B4 5
125 L AL 58 10 5 B e 5 030 vk AT B4 10 42 Ja AL N
JREBE ALRE TT , 5 H A S A R T H S
7. B A S AR5 K B 3 R A 7E hiips: // github.
com /haoyouqiezi/HCSA F. J5 22 ¥ 4k 22 3R A BT 5%
Yo F G R BEAN TN RE , S IBOR Bl o S e B L 2
e BB AR AL B AR IR) - P fE
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A Hybrid Clonal Selection Algorithm Based on Success-History Adaptation

ZHANG Weiwei, GAO Kui, ZHANG Weizheng, MENG Yinghui, WANG Hua, ZHANG Qiuwen

(' School of Computer and Communication Engineering,Zhengzhou University of Light Industry,Zhengzhou 450002, China)

Abstract: Traditional clonal selection algorithm always suffered from the premature convergence and was easy to

fall into local optima when dealing with complicated optimization problems.

To overcome these shortcomings, a

hybrid clonal selection algorithm was proposed in this paper. An improved combinatorial recombination strategy was

introduced to strengthen the global search ability, and success-history adaptive mutation is combined with hypermu—

tation operator to further improve the performance of the algorithm. The proposed algorithm was tested on the 25 test

functions. The experiment results showed that the proposed algorithm could effectively improve the performance of

the traditional clonal selection algorithm, and was competitive compared with other algorithms.

Key words:

clonal selection; optimization; biological immunity
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O E AXHANETFHALLEIRAAITRAG P, R A TS T2 bk F 8L (LPSO) . #
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0 5

AR AR G A T 2 AR K e 77
ARG TS 2R 22 R E A bR 50 B R ( 507
B0 A5 BB A AT A r AR i E PR kX
AT LA A B0k 3 Jl 5 R e X8 R SR g S
WEZ AT IEAT BERLOL AL 1B R I R A
SR AAReRBOESE PSR B, B B i 2 )R S0
B 47, DRI B me PR AL A — AR et

Z e KA AT BT G I8 £ 4 0 i
RS (ant colony optimization, ACO) B , I T
KR N T B 3k ( artifical bee colony,
ABC) ™, T AN B £ AR 00 A A R AT 5T 0k
( bacterial forging optimization, BFO) R i )
7 ( different evolution, DE) '® | 3k Jiij K 5 & 7k
( brain storm optimization , BSO) TS A el 2
By e S R ——h 7 BE A AL 58 8 ( particle
swarm optimization algorithm,PSO) 2 Xt & B4 2 17
AR PSO M L K T, HATE
JZis T sR LA i 28 19 45 1 kRO 2R e 4
Bl LA B LA R o TR R R

Ji by B L 5 A B T B A R TR B G Dk ik TR
SR R AR R B RPN AN N SR S TN
e &5 A S BIL A B2 ) — b R S0 A e A AL TR I

i1

7S A #1:2018 - 04 — 11; {17 H #:2018 - 06 - 21
EEWME: HEARFFHEL ST H(161773296)
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UL 27 2] S, 3 1 3R 2 00 A A8 5% 07 Uk
DU Sl A ENITE/ R LR 3 VE A d i N EWN
Jry B B 4G o [ e s Aol e 14 e S50
1 fRENFREEX
15 PSO H BN EFR A BT (particle) |, fir
A HYRLT AT — 38 N EEE( fitness value) , 5SHL
Tl A — A U [ P AT TR 32 3h T 18] R T i
T AN SR I 207 1) 48 2R A A 18] S AR ik
e Q AER A n DR FAEATI R AT 1Y
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Tab.1 Basic test functions
EiRel 3 R N R A
f1 Sphere 30 [ -100, 100] 0
2 Schwefel” s P2. 22 30 [-10, 10] 0
f3 Quadric 30 [ =100, 100] 0
f4 Rosenbrock’ s 30 [-10, 10] 0
5 Step 30 [ -100, 100] 0
f6 Schwefels 30 [ -500, 500] -12 569.5
7 Rastrigin 30 [-5.12,5.12] 0
8 Noncontinuous Rastrigin 30 [-5.12,5.12] 0
9 Ackley 30 [-32, 32] 0
f10 Griewank 30 [ =600, 600 ] 0
fl1 Penalized 1 30 [ =50, 50] 0
f12 Penalized 2 30 [ -50, 150] 0
E-55 RS 56 25 e, B — > SR B AE 25 D ik o 2
E-60 ST HE AT 20 RO SR BROP Y (E. B Ik oR AL
E-65 MI4ERE N 5 R 30, LR R /MR B 20,57
E-70 Pk AR5 1R 45 1 O B K R IOV A IR B Max _
M s evals =200 000.
E-80 x2 MUEEERSHIELE
.85 Tab.2 Parameters settings for algorithms
. Sk 4 B SHEE
£.05 ALC-PSO ¢, =2,¢,=2,w=0.4,T=2,0=60
01020 40 60 80 100 120 140 160 180 200
tenure x=0.729 8, ¢, =¢, =1.494 45,
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10 M=4,R=10
2 GPSO ¢, =2,0,=2,0=0.4
8
) LB AT I GPSO ¢, =2,¢,=2,we [0.4,0.9]
6 ¢, =2,¢,=2,0=0.4,SET =3,
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ug54 tenure =10,r=1/n
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: 42 BEERIL
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Tab.3 Results comparison on all test functions

L-PSO GPSO GPSO 0.9 -0.4 ALC-PSO DMS-PSO
) MEAN 6.49E - 94 3.42E - 165 4.65E -53 4.32E - 165 4.95E -24
! SD 2.02E -93 0. 00E +00 7.97E - 53 0. 00E +00 1.37E -23
MEAN 3. 89E - 69 3.70E -93 3. 06E - 34 1.53E - 87 1.53E - 12
© SD 7. 88E - 69 7.11E -93 5.91E -34 4.83E -87 3.36E -12
MEAN 4.61E -05 8.40E -11 8.33E -02 1. 18E - 10 1. 68E +01
B SD 7.49E - 05 1.11E -10 6.34E - 02 1.31E - 10 1. 40E + 01
MEAN 2. 10E + 01 1.22E +01 2.51E +01 4. 96E + 00 2.34E +01
h SD 4.81E -01 4. 48E + 00 2. 88E +01 6. 70E + 00 2.25E -01
MEAN 0. 00E +00 3.63E +01 0. 00E + 00 0. 00E + 00 0. 00E + 00
B SD 0. 00E + 00 1. 14E +02 0. 00E +00 0. 00E + 00 0. 00E + 00
MEAN 2.37E +03 4.42F +03 2.67E +03 1. 99E +03 4.24E +03
N SD 7.69E +02 1.07E +03 7.42E +02 2.78E +02 5.63E +02
MEAN 0. 00E + 00 5.37E +01 3.54E + 01 6. 00E - 14 2. 14E +01
v SD 0. 00E + 00 2. 06E +01 1.37E +01 3.55E - 14 8.34E + 00
MEAN 9.20E - 11 3. 00E + 00 3. 00E - 01 0. 00E +00 1.81E +00
. SD 2.91E -10 1. 70E + 00 4.83E -01 0. 00E +00 2. 80E +00
MEAN 8.88E -17 1. 20E + 00 9.50E - 15 1.09E - 14 3.79E - 14
P SD 1. 12E - 15 9. 18E - 01 3.67E - 15 4.97E - 15 3.85E - 14
MEAN 0. 00E +00 1.63E -02 2.29E -02 3. 10E -02 2.22E -03
Ho SD 0. 00E + 00 2.04E - 02 1.98E - 02 5.12E -02 4.99E - 03
MEAN 1. 82E - 32 8.29E -02 3.11E -02 2.04E -32 5.46E -28
i SD 2.68E -33 1. 94E - 01 5.01E -02 1.47E - 32 1.58E -27
MEAN 6.30E - 32 3.75E -01 3.30E -03 1.03E -31 2.20E -03
2 SD 7.63E - 32 7.05E - 01 5.31E-03 2. 82E -31 4.63E -03
MEAN 2.27E -13 1.59E +03 3.33E +03 1.32E - 12 3.41E - 13
3 SD 0. 00E +00 1. 86E +03 1.20E +03 1.86E - 12 1.20E - 13
MEAN 4.22E +06 6.01E +06 2.25E +07 3.92E +06 6. 06E + 06
e SD 2.08E + 06 8.95E + 06 2. 13E + 07 4. 18E + 06 3.89E + 06
MEAN 2.67E +07 1.71E + 10 7.30E +10 1. 06E + 10 4. 69E +08
3 SD 2.39E +07 1. 46E + 10 8.61E +10 1.31E +10 1. 26E +09
MEAN 1.43E +03 2.92E +03 9.95E +03 3.09E +03 8.58E +02
e SD 3. 74E + 02 1. 88E +03 9.56E +03 5.73E +02 1. 56E + 02
MEAN 8.21E + 00 1.04E + 03 2.34E +03 1.93E -13 5.46E -13
i SD 1. 80E +01 9.35E +02 1. 09E + 03 5.49E - 14 3.16E - 13
MEAN 5.11E +01 1.35E +02 2.63E +02 4.57E +01 5.33E +01
s SD 2. 18E +01 1.03E +02 1. 62E +02 2.30E +01 1.43E +01
MEAN 2.83E +01 1.39E +02 1. 76E + 02 1.29E + 02 4. 10E +01
i SD 1.47E +01 4.97E +01 6.81E +01 8. 60E +01 2.26E +01
MEAN 2. 09E +01 2.09E +01 2. 10E +01 2.09E +01 2.11E +01
20 SD 6.50E - 02 5.66E - 02 4.46E - 02 6. 11E -02 5.30E -02
MEAN 1. 84E + 01 2.74E +01 2. 13E +01 2.49E +01 1. 74E + 01
2l SD 3. 69E + 00 5.01E +00 3. 74E + 00 3.52E +00 3.18E + 00
MEAN 1. 89E + 00 2.31E +02 8.42E +02 1. 19E + 02 2.05E +01
22 SD 5.56E +00 2. 10E +02 3.85E +02 1. 06E +02 4.30E +01
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An Improved Particle Swarm Optimization Algorithm Based on Learning Theory

XU Shuang', WAN Qiang”, YU Li’

(1. The Department of Hi-tech Industry, Wuhan University, Wuhan 430072, China; 2. School of Computer Science, Wuhan
University, Wuhan 430072, China)

Abstract: Since PSO algorithm was easy to get trapped into local optimum, in this paper, based on the learn—
ing theory a new PSO algorithm named as L-PSO was proposed. In L-PSO, an integer value was set as the
maximum cycle limitation for the global best particles, and propose a clustering grouping mutation mechanism
which could devide the particles into some sub-swarms and generates the competitive particle by crossover and
mutation of the two centers selected randomly from sub-swarms. Then the competitive particle was used to re—
place the global optimum particle which could help jump oout of the local optimum and improve the conver—
gence speed. Experimental results on several benchmark test functions showed that L-PSO was very effective.

Key words: PSO; optimization; efficiency; test functions
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Abstract: The traditional extended Kalman filter algorithm has been widely used in permanent magnet syn-—
chronous motor position sensorless control system. This method has good dynamic performance, but its estima—
tion accuracy of rotor speed and position is low, when the motor starts and runs at low speed. In order to solve
this problem, this paper designs a composite detection method that combines the extended Kalman filter algo—
rithm with high+requency signal injection method. The Kalman filter method is used in medium and high
speed, and the high frequency signal injection method is applied to zero speed and low speed. The transition
area is designed with a special algorithm that merges the two methods to achieve high—precision control in the
full-speed domain. Finally, the simulation results show that the permanent magnet synchronous motor sensor—
less vector control system based on this hybrid detection algorithm has the advantages of fast dynamic adjust—
ment, good robustness and so on.

Key words: permanent magnet synchronous motor; extended Kalman filter; position sensorless control; high
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Analysis and Application of Linear Extended State Observer Filter

TAN Panlong, LI Yimin, ZHAO Xiangbin, SHAO Xin

( Intelligent Manufacturing College, Tianjin Sino-German University of Applied Sciences, Tianjin 300350, China)

Abstract: A novel filtering method based on the extended state observer ( ESO) was proposed according to the
engineering practice that the system outputs are impact by measurement noise. The linear ESO ( LESO) filter
achieved noise reduction process based on the accurate observation ability of ESO. And the LESO filter did not
need the statistical characteristics of noise in its application and it was capable for control system outputs with
unknown or varied sampling rate. The LESO filter was simple in structure with two tunable parameters; and
was suitable for embedded systems. Proof of the uniform convergence of the LESO for control systems with out—
put measurement noise was presented in the analysis section. And the LESO filter was presented in discrete
form. Simulation results reveals that the linear ESO filter outperforms the Kalman filter with less computing
time and higher precision. Then the proposed filter was applied to the wind identification of the powered
parafoil and payload system in landing area. The application showed that the LESO filter was effective and easy
to use.

Key words: extended state observer; filter; active disturbance rejection control; powered parafoil; wind iden—
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Tab.3 Performance for all users
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A Cross-domain Temporal Interest Prediction Method by Integrating Social Information

HAO Zhifeng, SHEN Ce, CAI Ruichu, WEN Wen

(' School of Computer Science, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Integrating user’ s social information was an appropriate way to solve the user-cold start problem.

Among various prediction models focusing on integrating social relation information, few noticed the dynamic

change of the user’ s interest. Thus, in this paper, we propose a cross-domain temporal interest prediction ap—

proach was proposed by integrating social activity information. Firsty a cross-domain personized ranking model

was constructed which can map the feature from social space into the purchase space. Further, we propose a

feature modeling method based on data grouped by time period was proposed. Experiments on the dataset veri—

fied that the proposed method could predict user’ s interest more effectively.

Key

words: interest prediction;

learning to rank

cross-domain recommendation;

social information; sequential behavior;



2019 4£ 3 A
F40% H2H)

Journal of Zhengzhou University ( Engineering Science)

M K 2 E (T %) Mar. 2019

Vol.40 No.2

XEHS 1671 -6833(2019) 02 - 0055 - 04

BB =4S 225N RSLH

EroE, LR, BRIE, BRE, Ktk

(LMW ER FER, Mg B 361009; 2. 1R 2B 407 SR BRI o, e
1 361005; 3. a4 B 1 AR td 2 JE I 361000)

OB MAGAENOER AR SOERABERZENSFL PSS ALNSFLAATANTER
BRNG A RBATZ RN, EAFARF AD IR ERAB HENBF AR A4KET Windows
F & AN 3IDMAX MAYA 3t 47 = 4 4, 4 Unity3d oF I Z 3. AR 4% B I A 4 kAR 2 B 2 Vi
YR OFERNZLAB L IR, ATk ZAAAAT D EHTHAER L, RERLEL

M AR T BB R BN

KEH: =g FH A% BEMER; NERFERA; A* &, EMAE

HESES: TUS28. 1 XERARERD: A

0 3|5

LR BE e 4 AN T 1714 Tk 43 % i, 3R 4 76 4
AW, TAERRIL, SRR E W ERGEAAT
i A R I o R L R R A 4 I B
P Ok T AR KA R

I 25 13 L AR 1 e R L B R 2 1 R B
TE 0 S5 I8 AL T 5 AL DA v S I o IR 55
KGR, TR BT Web ¥t T
3D LA ES2 RGBT LS B E R E
55 NG HEAT R 2R IR 3 1 SRR B L A OG TS B
MfEERE; sl g g R AR5, 1]
DA e 5 5 4% 30 43 ) 175 00 (L 1% J XU . 3l
WA s XS e T B2 R ELE
GAERED SR, B H AR A TR
AR5 XM I 5 A BT AL 1 B A i
Z 50 HEBAI 5 R e LT A 2R G AE N I £ B A
SL R

HEC A S2 R %KL B X — U6k,
i LR R K B G A . B H R =
2k AU RS 1 R R I B 15 B R Sl 1 — R X
JE T ER AR TTS R K AT = i
HH AR, AT LA RO B R T R R B I

i B H: 2017 - 12 - 07; 1T H#9:2018 - 04 - 21

doi: 10. 13705/j. issn. 1671 —6833. 2019. 02. 005

R AL I 2o i v 38 B A AR G 7] L
1 REZRFITEHR

L1 RZEBEET

T ERE A B =4S 12 R % R E BRI
YR SRR H S D RE R R A 3
TR, RGEAE AN A 1 FoR.

BB =H S R

[ z%é;m& | | mammems | | ﬁgéa

%ﬁzgﬁﬁ ﬁtg% k@éﬁﬁ

W RS e LR
=4S LT AE
S ERA
FrE

1 RELEWHE
Fig.1 The system structure frame
(=S8 R G R W 2 .
i3 UL £ %25 F Web (9 Himl il CSS LA K A
B JBR B AR A = R N R SRR =
Yo MU BEOT EER R L OR K W AT

ES B B HRS R G E 5 E 9006 % T EE & ( BUAA-VRH6KF-22) ; 2015 4 4 i 48 BUA T s R Bl ok
N5 2 s TR 8 S50 H (3502720149011) 5 2014 48 J& ] i TLA= Fn &l A= 75 22 5 22 % B 0
EEE T o ME(1978—) 55 AR RTINS 1D T v B g vy 4 AR U, A, 32 8 DA S 389 5l I S B R IF 50, E-mail:

helloemail@163. com.




56 IO R A R (T R

2019 4f

3DMAX.RHINO. MAYA %5 = 4k 7 8 3 4 o 7 28
1L 55 )2 & B8 1 45 FR D e £ 22 AE Unity3d
SCEE. BUUE 2 I R G A R R AL B R AEAE

HERUI ’ | Html CSS | B I
s

B | PR R S e [Er e
1 } —
[fEmee | [ as9n |[Exrd |
W
FYET | 2T I %
. lmmea ||amer | e ||
2N CETaN |
B i
E
wer | [ ma | [(momss] [swm ] [ E=0 |

B2 REFEHE
Fig.2 System architecture frame

1.2 BmSmER

F 3 SRR AR = 2 RGN CHEE 3
B, R PR — A AR IS TR AL AR 2
BB F ARG E B shiE 5 B ARE 51 %
HEPDLA (0 T B AR AT AE

F 3l T ) BE (] Unity3d 528, HC G 2
AR L. J A L S AR B T 9 T A B 2 D
A LA3 O 4 Jay B A% RS0 R sy B A L. 4 ) B
7 LS00 Bl 7 T8 Y T 0 R0 T 9 9 DX ) T A A
K T RS H o A0 36 A2 5 g 0 B A28 WL ) A 182 0 T
R B A TE F A R R AR A 1 i ARk
()17 B HEAT R A2 M0 o T 0L B 5 1 4 3 £
SC R, B [E 2, B LUOR 2R it e LA =
e 7 A A 2 T R 90 I S AR L Y AL
4 00 AR 18 Ui X TR A BE B L h T H AR —
HEAS 3 18] 95 B, AN B LR B A%, e LUOKE 4>
R fife oy F T AR I — A1 a5

15 Unity3d sP i ] A* B35S0 A 3 T8 2
SCREANY BB F () L F(n) AR BT 1000 3 2044
F(n) i/, W 225 3% 1 s 3038 B AR 59 AR B
AN AT S E AR, F(n) B3R AR

F(n) = 6(n) +H(n), (1)

o, 6(n) BB 0GR R B L 8 4
G( n) LR LR 1Y 5 B T TR Y AR
JE: H( n) AfESARN  H( n) 75 ZEARHE IR % o8 BTG

B TR bR BER 2 FLARHE 1 R
S WA US A R B, B RS RS FAR T AR
FT8E 5 90 802 2 R, sk R R GE X AR 2k
& 3.

B3 ESRUEAXEHTEER
Fig.3 The Effects of Manhattan heuristic function

i LiR e SCRA T UK E B — AR
FaAE G TR AR A A E (AR ST R R
FITHALE) Y ET AR REE A G(n) YT
TR B A AR H (n) 5T Rl eR

il A s AT RERS P A ARG &
GE A B A7 24 AT AL MR 25 A A H s
TR SR G  RR E BR AL A 220 1Y T R B
P, 2 G0 PRI 2 i B B A8 A 1 P R A O e o 4
R 3T LR 5 AL

S R S N SR PR B =
B e AF O A 55 R A 19 o, S P 81 3 rp DR A T
A AT BG4S B Y AL
AU G Bk BRI R AR

¥ BT A s ZEAG I A9 55 5 B2 AT A 81 3%

QHIFIRFNFE R F(n) e/ TG AR S 25 1
A

@A M| s 2 R IR 4 58 i B 3

—_

4) .
(ARG 8 2 HITTT A A AR 9 A5

(a) A ZAH AR s A n] o i, ) Bk o 4k 2 ks
AN AR T R A4k 2

(b) HRILALAT RGO R F ()

() Kz A IF )5 51 SR s HA 210 32, ) R 19 i B
FEFR M F(n) R T/NTZHE F(n) {H.
WA, B 4K E AR G(n) (H(n) .
F(n) WRETIZY 5 2 F 1Y 5 28 O HLAC AT, Bk
ABR(4) AN Bl % AL BT — AR A
AR ST TT R SO B b, 4k 8



%2

WAME, % A =L RENPIR SLH 57

Ty

(d) $FiZAT 50 G(n) H(n) (F(n) 587958
TR BO(E JFR 35 R AT R 91 3%

G 2 i 1 A5 i O P 5 2%
2 RGEXI

Z 45 BT Microsoft Windows & &

13D JE/R g 37 5 A 2 A B CAD gt
A Jey R HE HUHEAT 2 BR, 7T A R A i b X 2 e
KRR K 5 AT S B SRS LA P B e S 5t
TABEE hy BE il AT 1E. SR 58 i il
it Photoshop R4k B A 3447 b4 Jot b 3 AT St 4k
BRLL R T | e 23K B H Y ROR.

2. HEN AR T AE: SR MR 400 S R ok S
B OK LAY 3D 3 SR AD 3D IR AR
AF Unityy3d, 47 2 68 FIAL ' g i, 3 5 51 % h
(A5 B Ak 1) B8 R B AT o IR BT L JRR, {4 A 37 55
KB 8 EL A ROR  NTITE i — > Y = 2 37 5t
SR TE 3 5% v 18 ke 4004 €0 ol i 1 R MR T R
SR R S TN S B D ik RE R M A ) T il
18 M ) PR S M S B B A L

1z ] C#javascript S5 R ¥ 18 5 n FE RS2 91
P E B S i6e, A Shi8 iF DI a8 =48 AL
REBFE N A A A E A IR BT A5 i
Y Re  TZY Dy Be « 2 i WK Ty 5 45 40 T LA i 2 7
A SR

3. G B %54y 3 B Ad ] Microsoft SQL
Server QI HUHE B, SK 5 7E A A b B £ AR I Y
RORPUT G ENT B, IS C#. javas—
cript ZF & Y, @ L AT B 5 B R 2 E) 1Y %
BOSEET B 5 6 R AE 58 R A Ak R
JH .

3 ZREDERTR

3.1 SERARENR

FH P A] DL 2o 548 i 30 i b Ak AT i
Ui, W AE PN St B R) G o A SUTE 22 B A
“Hh R bR D) e 2 B B A . A A 4.
3.2 WMESM

FH P AT A SR L RS S0
MR AB R E R E SN ENRE,
WMES. RE 4 Al i s 4R 48 5] i b
N 3] ) H 20 S0 7
3.3 ERE@EN

EENRICIND G % S 1 R Y N e v
RYiox A S B R A A o . W 6.

4 =B

Fig.4 Outdoor scene wandering

5 BMESM

Fig.5 Hospitalization navigation

E6 ERREN
Fig. 6 Hospital introduction

3.4 shEER

FPR AT DL S B By “RE R SR R L
S — A B AL R B 20 A A B 2
SN2 NS K A N AW R L N TR 8 5 R
i a5l AR L A 2 B 2 s AR R B AR B 4
A LI T8 e A W s e E LR W sk Ul A

Z2.nE 7.
3.5 hEHE

EDADER: e = o R L R G N R 1 I
gL — L PR A ORI M A, il A
BROIRITIET 2 0 R B A, A 8
JI R



58 IO R A R (T R

2019 4

(a)RL E=TE T (b= B 5347

7 MEEE

Fig.7 Hospitalization guidance

[e=———= = == == -:]
(a) P EE £ 1] (b) T R IT 1Y

B8 HEHE
Fig.8 Traditional Chinese Medicine

3.6 BENBRERNA

TR AR B B KA AT T AT LA AT
EFMEFLAEMBITELSRABERLSH
A ol R AE sl I A, 2 s R = 4
BRNFNE D (FR B & A T F &
JE&R) U 9 iR,

B9 MENA

Fig.9 Department introduction
3.7 IhNHE
ANHL AL T S AT R AR s 10. P el

PLid /N UL 56 E 2 B £ B 2 8. F P AT L
/N IR 70 L A Y = A i R B/ el PR B Y
/NI

B 10 /N
Fig.10 Minimap

4 g

FETTHERE H B =4 T2 RS F A
2l % B B 9 R = A 4R T RE L D B B A ORI
NGV R 5520 A A A T (8 T il
CHEAR i T ORI A % R S B T L
FERCE AT R R B 5 B

2 Z 3 Hk:

(1] L, mE. 2 TREZE KA G Petri WY K7
w50k (1], R0 Z2 M, 2007,
19(8) : 1657 - 1663.

2] Fffk, &, BikfF. 3T Web 19 3D A
BEESF RGBT [J]. BTGB %), 2012,
33(6):124 - 127.

(3] ZExE, Bt —, 2HE. ER“2HEFLRAMN
Bl 5 A (1], hEE2HEH A, 2011, 25
(3) :305 - 308.

(4] X, EH =, FlE. % N2RE2EREYR
sl RGm A (1], P EBE, 2016, 17(7) :
28 - 29.

(51 xifamd, BiFE. QIEZSEATIE R G s & B
k&R ], hEESFR %, 2008, 23(12) : 79 -82.

6] ZBREB. 5 =4 b 508 015 0034 8 R F 5
[D]. K¥b: smg KA B ,2009.

(7] WK%, Tkt A RS B0 22 T4 B
8 [D]. EIT: FRFEITFEIR %5 B AR ¥
Bi. 2015.

( N5 81 71)



2019 4£ 3 A
F40% H2H)

Journal of Zhengzhou University ( Engineering Science)

M K A R LL % R Mar. 2019

Vol. 40 No.2

XEHS:1671 - 6833(2019) 02 - 0059 - 07

5 W% I B S I SR A0 = R I SR 2T iy R B 14 g

HHEF, WAk, FANE, HEE, K M
MK L2150 T T R8T KM 450001)

O OE: RAA@ABEHNER LK B/ WA = 4B M H (PEIQFe,0,) , YA W] & £ ( Congo red, CR)
AR, ZFAFE R pHAA R A A Hmb R EFR TN RMMA R0 EREAN, 5T
EAH T CR £ PEI@ Fe,0, L& M %;303 K 069 5 KA W2 4 58.3 mg/g, F B EM wh & 454 Redli-
ch-Peterson 7 #2 FLoR Mt it 42 44 4 Elovich 3 A AR . R B &£ S 3R WA, R A £ KR W/ AR W R
B R R, BB R EA T B, ZEAMAELEHEKCR X FTEHLART A

%4235 PEI@Fe,0,; LI Rl R4, HA
hE4KS: X703.1, 0657.3

0 3

Yo7 27 0 3 208 R A i £ 5 4
IR R IR 4 TG 2 g HE R A K
A 7 T A 7 R N A R e b K B
SRR i (0 138 25 R 2 K AR b K 5 A 2, R 5
AR A5 S YR K [ P AT BB 5T 1 & i
7 T K AR BERE A, 0% B 3 S A B R} B2 K 1
Ry " e R A D KRR
W1 B R A R R A RS R
Y, 0 P O R 30 LA o 5 T B 3 B DI B Tl i
ROV A 778 B ) 1D < T e 0 75 AR A A 3L 2
—Fh s IR AR BT RETE Fe, 0, R B Bk
U2 R K 15 Y 2 o 458K 3 20 Wz ( polyethyl-
eneimine , PEI) J2&— fft #L 81 /K 5 1 B e , fE & o T
U SN U3 RN R IZRANE - 3 | KNS o
PV IR AL Y A E Y S T
F) B2, LA A W 2 P 8 3o R o R 2 %) BB
R RIS Ye. PEL 78K W WD LA B8 4 TSR
SAEAE L BLHEAE W B 00 A 5 43 8 Ik s 5 i 2%
29 T PEL A g 0% B 590 7 52 B o i 7 AT TR e
Ol PET [ 45076 36 R bR I, sl 47 18 A R 2 1k
B T 1 SE o PR B T e 0A B 10 W 55 R B R
Fe, 0, Kifa /I Ho 3 1 BUR MR M R 5 5 &

il

5 H #3: 2018 - 05 - 16; 1&iT H #A: 2018 - 07 - 18

MRS A

doi: 10. 13705/j. issn. 1671 - 6833.2019. 02. 009

P 5 B SR AL 5 e B R Y W B fE S PEL@
Fe,0, BitEE A MBIAUIG IR T Fe, 0, 757K
w43 IO RS E L ) S IR PET ) 3 % 1 fik
S, FRTEB M B AT 9 5] HE— 2 B i T W B e
DAL 1 30 ot B A 2y i e L R A7 36 1 ) R Ak 15
M 43 L SR 21 2 — i IR %) 3B O e S 4
WA Rk, RASKH T ESE R T
KI5 M2 ) . KT PEL ZhBEAL ms M ah ok &2
B b Rk IR B LA 1 43 B SRR AT PET X5 % 4 %
PEBE AL 5 1R A, 28 3 2 13 R Ak 2 32 R RN
il % PEI Ty i 1k 1% 24 W Bt 71 ( PEL@ Fe,0,) , LK
HLTYRE A H AR R B 9, B 5800 B pH A W% B B
[E] YR 4 vk B 45 R G MR 417 PEIL@ Fe, O,
b W B PR RE B B, i — 25 AR 1T PEI@ Fe O, XTI
SEET 1 W B 2 BRATL ).

1 M5

1.1 LRI
PEI( 4+ T8 %)H 1 800 g/mol) ,CR [~ 2K -
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1.2 IRBFI&H &
1.2.1 R EH &AL =4k

FRE— 72 & FeCl, *6H,0 1 FeSO, +7H,0 F
1 LB, 20, 76 5% 3 850 rad /min B 1 4i kT
T 0.5 mol/L HCL, #X J5 % % 3 f 1. 25 mol/L
NaOH ¥ & 300 mL, /£ BB Fe, 0, VLTE, 4k L2 H
F£0.5 h, I 5 pH ] 25% HCL 45 2= rp ok,
SN 45 oI ) FH R K 3 3k A g 3 W e AR v i
A4 ), FH 2808 7KORE JT 45 18 A R R A 5K, B
T 60 C XA JRH A HET 25 H.
1.2.2 4 &#itk 5 4644 PEI@Fe,0,

TR ZR S I e AR R N R iCE S g /L
PEI %3 300 mL, 8 5 45 i & L) A Fe O, , 6
MK 30 CHRESIHiFE 6 h, %5 1 h Bk 5,
T 60 C o KA HRAH N HE T SR JE I A 300 mL 5T
T E 540, 05% 1 I RV W, TH IR K B 30 C
WESIPEFE 2 b, BER S B, FH 2808 K K B A5 [ R
RHEEREBOR T 60 °C gl KB4 UL T
1.3 ZLWH*E

K ERAS B AT S50, 8% 0. 010 g W B 57 7%
A 10 mL HEJE e, Jim A — 2 Jo it e B 1 M SR 4T
VW 10 mL, 7E1E IR IR % 4% 2 AT W B — 2 i) JA) 5
(4% 3) B b3 W 43 06 006 BE v I 2 W SR 41 Y
JoT H e B, T B BT Y R DG I 2R £ A Wt
[ 2. W 6T IR R 0 ) 4 4 AE 293,303 A 313 K.
1.4 RIRLINZE

SFHIAT WL 43 606k 78 pH iy 6.7 A,
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Fig.1 SEM image
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%, 24 pH g 2 I, B {07 1 B 28 1) e K

pH 2 ~7 §,pH <pH,.(6.9) it , PEL 43
T TR R BT AR O L [R] iK H  2
oy T B A (—SO0,Na) 2 /K i O 47 6L o (9
B 7. CR Jp T —S0, " (pK, <0) HJIfl 5k 12 2 355
V398 BE LA—S0, ~ i JE U F& 2 A7 1. 15 PR 1 2% 1
TL.CR ¥ —S0, " 51k PEI 7p 7 Z [0] 1Y
R S| 2 32 S R ML BE. BE pH E T R
210 PET 35 5t 5~ A0 A B 9 55 () I 35 30 v
BKE OH™ 5 CR %245 4 W B 5 B0 Bt
REFEMR. S 2k e g b CR KA 1Y pH( I
pH=6.7).
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Fig.4 Effect of salt concentration on CR adsorption
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Ao g, A s K, o8 Langmuir % %50 K,
1/n & Freundlich 5% % A-B 5 g & Redlich-
peterson Z8; C, WA J5 CR ¥ B

K FHARZAE [m1H 4347, LA 25 J7 Fildse /Mg S A 1

BRI SRR T Y R B R RN 2275 Fl SSE, 45 5]
F3 1. X} F Langmuir £, BLA K 4 g, 7F 293
303313 K 3 /™t B2 B il B2 T v 547 W B o 315 K,
LB PEI@Fe, 0, W fff CR & — M id e,

®1 PEIMMEHMISN=ZS%NKPRIRIZRRMERSH

Tab.1 Isotherm parameters for Congo red adsorption onto surfactant-modified magnetite Fe, O, composite

Langmuir Temkin Redlichpeterson
T/K K,/ q,./
B . R’ SSE A B R SSE g R>  SSE
(Lemg~)  (mgeg )
293 0.189+0.036 56.9 2.7 0.959 80.9 13.3+1.7 9.83+0.61 0.959 152 0.805=+0.057 0.980 38.0
303 0.153+£0.016 64.3+1.9 0.987 30.4 10.5+1.9 11.9+0.7 0.933 176 0.885+0.119 0.990 30.3
313 0.166 £0.015 72.4+1.9 0.939 29.3 12.0+2.0 13.7+0.8 0.939 73.9 0.949 £0.121 0.990 28.9
%t F Temkin 5% , R* £ 0.970 L) I, {H SSE 0
EE K. P G A PEI@Fe, 0, XJ W R LT 1) 60
W st B R 5 R AL R® RN SSE, AEAS [ i 50t
T, Redlich-peterson J5 #2 % A fl & % & &, < a0l /
° X ez =om
; S HE T i i h o0 0% P e e e i
Redlich—peterson 5 #¢ & Langmuir il Freundlich ¢ E 0l Ha it L
Zif.0<g <1 H#E 1, UW423E Langmuir J5 N 0 e L
. i - - Pseudo-second-order
%%- WWﬁK*@@%ﬁﬁﬁ?E'ﬂw Elovich
. . . . 10 4 - o- Double-Constant _
2,24 JRAREEIE 6 Yo AR A F IR ' -~ Intrapticle-diffusion

£ 303 K IF, AN [a] Jo o e B2 M 2R 21 4 fih 15 1)
Xt IR B S W N 6 BT 7. PEI@ Fe, O, Xof W 2T
AR A B 3o R 0 Sl 3 A B B w0 ) R PR R i A
40 minLLJ5 , W B 5 BT G 1%, 2 A v g A
160 min Ji5 i AP B B B, W B 10 h )5 56 AR 3k 3
S DR Z1 3 ) R RS Y- i R ] AR AR R AR
5006 U TR A O, B B D 40,60 AT 90
mg /L BRI LLHE W, 3 0 7E 100,300 F1 400 min
J W SR 210 S 0 T G 48, R AS 38 B B A Al R
] Pseudo-second-order equation. Double Constant
equation  Elovich equation.Particle diffusion reaction
TR AR LS
Pseudo-second-order 5 #2:

kyq’t
q. = m 5 (4)
Elovich J5F&:
0, = P T (5)
Double constant J5 F&:
g, = A", (6)
Intra—particle diffusion J5¢:
q, = Ki'"” + ¢, (7)

ok, HEREE, ¢/( mgemin) ; o W] UE W Ff
MR F R, ¢/ (mgemin) 5 B R L AL, g/mg; A
ks N BERI 240 K, 3 HOHE 2 8, me /(g
min) ; ¢ AR R EA K H R mg/g.

0 . 1;.)0‘ 2;’)0 3;]0. 41){)‘ S;JOI 6;’)0‘ 7;]{)‘ 8;.)0
t/min
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Fig. 6 Effect of contact time on congo red adsorption

at various initial concentrations

S AR IR 2, A 2 an i 6 s

HI2E 2 AT, 3 AN [A] 40 i Jo o e 52 MR 40
VW, XU BORT Elovich 3 g 2% B0 A (4 41 5C & 4L
¥ K F 0.942 H SSE /).
equationfll Particle diffusion reaction 15 3] ] R* %%
/NS SSE B UL P 7 B S BE AT AL Hb T 2 g
225k FE. KA R® A1 SSE {H , Double Constant equa—
tion 1 Elovich 77 & n] LA 5 g iy 357 000 i (8] X W fff
B52 . Elovich J7 2 i 4, Ui B W B 2 JE 34 41
W It
2.2.5 PEI@Fe,0, 3+ CR B M # A 5 5 #7

W RS A g 2 SR o R A P A XA - 6 e
BiF RS2 AR B BF 5, MK 0 - A i 36 T LSRR AN [
1 I 9 70 e &R 2. PEL@ Fe, O, MR B 7K H IR 21
A A AE S (AG”) KRR (AH®) A AR
(AS°) Ty S ok LR A 20 LA 5

AG" = —RT InK ; (8)
AG’ =AH’ - TAS®, (9)

Kb Ko =q./C) W B F i R %0, mL/g; T
RN EE, K R O B AECSOIK R %L, 8. 314
(Jemol 'eK™').

Pseudo-second-order
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%2 PEI@Fe,O, 3t CR IR Mz N F H LI RMERBMESER(T =303 K)

Tab.2 Parameters of Kinetic models at various conditions

Pseudo—second-order equation L ) 3
- o E R SSE
Cy/(mgsL"") Qoo /(Mgog ") ky/(g*mg™ *min"") (mgeg™")
40 36.6 0.002 17 +0. 000 66 34.1+1.5 0. 827 97.3
60 49.2 0.001 19 +0. 000 48 43.1+2.6 0.777 252
90 60. 8 0.000 75 £0. 000 23 54.9 £2.7 0. 867 247
Elovich equation )
- - B R’ SSE
Co/(mg-L7") Qoo (mgog ™) a
40 36.6 16.7 £1.4 0.216 £0.274 0. 966 18.9
60 49.2 10. 1 £2.5 0. 154 0. 509 0.942 65.9
90 60. 8 23.1+1.9 0.118 +0. 397 0.978 40. 1
Double Constant equation 5
1 o a R SSE
Co/(mg-L"7) Qoo /(mgeg ™) ks
40 36.6 0.183 +0.013 11.3+£0.8 0.963 20.6
60 49.2 0.225 +0.014 10.9 £0.8 0.974 29.9
90 60. 8 0.234 £0. 009 12.9 £0.7 0. 988 21.8
Particle diffusion reaction )
- - - K R SSE
Co/(mg-L7") Qoo (mgg ™) C
40 36.6 15.9 1.5 0.871 £0. 098 0. 945 63.7
60 49.2 16.0£1.4 1.28 £0.09 0. 887 48.2
90 60. 8 22.7 +0.4 1.45 +£0.02 0.957 102.0

MR (8) VA(9) L 20 B 5 A 7] il B2
T AG", I AG" XF T 1, 8 3 B 2k ) A4 32 R i

FEAT LA AH® 5 AS°. PEI@ Fe, 0, W fff 7K
NIREZLR T 2= S BB a4 3 .

# 3 PEI@Fe,0, 3 CR KKt hZESH
Tab.3 Thermodynamic parameters for CR adsorption onto PEI@Fe,0,

WiH E,I AH/ AS/ AG/(kJ+mol ")
el -

(kJemol ") (kJemol ) (mol*K) 293 K 303 K 313 K
4 34. 1 10.7 58. 6 -6.45 -7.13 -7.62

TR TR 45 1035 A 07 A | s 72 1 o 1
{E, W] PEI@ Fe O, XJ 7K MR LW BiY @ T A &
AR K AE AH R IEAE, W PEI@ Fe, 0, WY fff 7K
e DI SR Z1 A I A S . R R R0 X I SR 21 W o
B 5 T T v T K, 5 S IR 4 R AR A S AS
JIE A, 2% B W B O BR300 B PEI@
Fe, 0, W B Wil 5 21 )5 8% o 7 % A w6 )y
B
2.2.6 MAFAERR

PEI@ Fe,0, % CR W [ff ik 3| °F 5 ( 303 K,
C, =100 mg/L,t =600 min) , 35 0% [t & . 4% 5 0
AN TR T30 EAT A W, %o fige W i %) VR B R0 32 A P AR
W BFFBIF 5, 15 A R 5 R A ISR 50 1 O o

454 CR 1) PEI@Fe, 0, 47 A I 42 fH H]
PR ST, B A 45 B 7 R, FK S 2T A5 i T
FAR L UL CR 5 W B 50I/E I 0 KB A B iy —
R 22, 10 W 7R 12 Mk BE T W B R0 % T A T P
BEARBE W8, A5 A — € 19 W BiE & >R 0. 1 mol /L

i) NaOH 5 ¥ 7] S CR A5 A5 R . XoF i o 4
FG REPER EL PEI@Fe, 0, %21 3 YR W B/ fife W it
8 30 5 AE J5, W B 5 4 5 BT IR 74, 5%
58.7% .55. 8% ,# W] PEI@Fe,0, %t CR Wy Ff 4 fiE
A B, A 5K 0 W, B8] PEI@
Fe, 0, fE MW B 7 B A R 488w M B A R
SRR, PEI@ Fe, 0, A B T /K h CR 1K
2.2.7 R R LR M AAIE IR A

77 CR 7 F 45 £ 7E—S0, ~ fil—NH,
FEWT, Y pH FEARAS, W B 57 SR PEL K2 CR 4 ¥
[ —NH, #8k T —NH, P E]
S1 F798 55 , T B B R/ 25 b AR SIS O AL AR
B IR T CR Gk B, R B2 52 e i) 25 R R
Bl PEI@ Fe,0, W F CR 3 B AL FE A 2 L 1E ]
71 K 8 s e H pH & F T L #82r CR 70 7
S A W ) 2 T 10 P R 1 TR B R A —
RBEATE T W B A AR R RE AL 1 — 1 B S A
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about spent adsorbents by various agents
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N 58.3 mg/g, HLFfR EE T i W B 6 3 Q. IR
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Removal of Congo Red by PEI@ Fe,O,Magnetic Composites in Batch Mode

HAN Runping, FANG Liyan, LI Xiaoyu, HAN Minyuan, ZHANG Zheng

( College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Polyethylenimine@ Fe, O, magnetic composites ( PEI@ Fe,0,) were prepared by a surface overlay
method and characterized. Its adsorption property toward Congo red ( CR) from solution was performed in
batch mode. The results showed that it was favor of CR adsorption onto PEI@ Fe, O, with the increase of ionic
strength. Adsorption isotherms from experimental results were fitted well by Redlich-Peterson model and the
adsorption quantity from experiment was up to 58. 3 mg/g at 303 K. The kinetic process was best predicted by
the Elovich model. Desorption and regeneration experiments showed that the adsorbent could retain its adsorp—
tion capacity even after adsorption/desorption cycles, showing excellent mechanical and chemical stabilities. It
was implied that PEI@ Fe, 0, is promising in the removal of anionic dyes from wastewater.

Key words: PEI@ Fe,O,; Adsorption; Congo red; Regeneration
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BHEEDN A2 : ] NDJ79 U jie 5% =X 3 i 3
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AT FE AR MM 4 v =3.395 3x +0.193 0,
x AWEOGRE s y A MR, mg /mL; £5 3 ) 26 1
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(1) DNS 35 o 6 BRI 3, 5——ff 55 K 47 T
10 g, & ALEN 10 g, WA R E 4 200 g, T 7% 2K 19
2 g, LKA FRE 5 g H 500 mL /K7E 45 C/KF
AR E BTG BRI EERE. R K ER
£ 1 000 mL, & Bi 44 0 5 B8 28 A5 €0 32 50 v ok o
THEAET T d J5 5] g .
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W 1R 5 , 25 « WA oy TR ik DA P 2T 2 3% kB A 1] £ Tl 9 F 72 67

(2) Hi % WA (10 mg/mL) @ FRHC— % Joi &
(1 JC 7K A 4 B ZE 103 °C T 4t T 1) ot o 1H 22 , K 1
MEC 1 g, K 8 ) 45 % 100 mL.

(3) 7 4G Bl bR v T T 43 0 W BB 2) o i) o
WEA W 0.0.1.0.1.5.2.0.2.5.3.0.3.5 mL F
10 mLZE R Iz K e 2 S & .

(4) 2 119 R] 5 T TE AV R ( S i A3 O T
FROR UL, 48 B 7 40 850 - IRICE N 20 g 7E 7%
WK o #Rs i SRR E 452 1 000 mL.

(5) 0.05 mol/L ) & TR TR #h 2% %% W
(pH4.6) : FREU & 6.7 g 19 2 TR &h, W BL
2.6 mLIK MR, HI7K % i JF € 245 2 1 000 mL,
fifi i pH 3142 IE % pH =4. 6 Bin].

(6) 3 31 i 1k B (Y 21 48 R ¥ 1R 45 5
e TR R R R £ A R A BRI A
WG LG A 2.0 mL ok i 5 B8 240, B
T 9 #8501 A 7 W n 2 AL S R T, RN
2 h. B 2T 4 20 R U I URL JS K Bk L
W, IR A BIE A5 IR, 78 4 °C UKA8 b P
12 h. B 5 26 18 K Uk % 2 IR, 0 UK A
1.5 mEEEEENNE

(1) 5 Y T % 0 A2 - E 50 mL HEJE
1A 25. 0 mL >4 K JC B 04 AT I P V8 B i TR
5.0 mL 4R -0 TRENGE wh WL, SE A 40 C g e
TRAG A S min, J5 A 2.0 mL 7 B 500 17 ) i
WL MERG R 1 he RO 25 R L iInA 0.2 mL 20%
NaOH ¥ 9 28 11 S, ¥ 30 2 38 35 B 155 D0 775 0
BE S5 A5 5 W 2 RO s T i 2 W 1

(2) [ 5 b A Ak T i & 0 D - 0 ik )
(1) ol A f5 00 [ fe L il 2 g,
N2, Bt 43 15 1 2 A g AURL 55 5N, ¥ 200
FEER.

WAL BES (U /mL) 15

JEREAC R TG J) =y x5 % (32.2/2) x500, (1)
ey AR O B TR 0E O B A R
mg/mL; 5 Jy RE IR A6 REAS B 32. 2 i B4R &R
)RR mLs 2 HINA T 2 mL A B S 00 S,
mL; 500 Sy fi 10 il V0 174 S A e A3
il 2 AL 1 =y x5 x(30.0/2) x(my/m), (2)
rf:30. 0 g AR FR AR FR, mLs; 2 A 4 48 4] [
JE AGTE A B B FR , mL; m Sy [ 5 Ak R AORL
ST, gsm S5 RO [ E Ak UKL T g
1.6 MEEKHBIEAZMPWEFRRREHE

(1) 2T 4 5 5 30 0 TR 4 V000 o VAR B 1Y) 52 )

IR 5 %) BT VAR B R 20. 0 mg/mL, 4
HEG A 2.0 mL, U A 3 19 2F 4k 2= 6 35 R 40
P OB, 505 21 2 2R 36 38 TR B TR 5 5 V0o o Yk
B350k 20.0.25. 0.30. 0.35. 0.40. 0 mg/mL,
7 [ 5 A L 75 5% X T 3% 1Y) 52 00

(2) S %5 5 Y5 YR ) 52 T

ARG B O 2.0 mL, 4% f 21 4 3K S
T2 0 FH o LU 401 i 2 4k 3% 5 38 R A TR 5 T WU
e R, B S A S U BT iR B 20 ) o 20,0,
30.0.40. 0.50. 0.60. 0 mg/mL, | £ [ & 1k , %
G I 1Y) 52 1)

(3) 2T Y- 3R I 1R B B L 491 17 52 i)

TR ET 2 2R E i TR B TR 5 1 R SR AL S T
(1 B B W R 2 08 20.0 mg/mL, 40 Mg A O
2.0 mL, 3 7E 2F 4 R i 3 IR 4 1Y o L 23 O ol
3120151 13122 3 BR B3R 5 v o 2 [ 8 AL Tl
N T 1%, 22 58 0 Tt 4% 1) 52 1)

1.7 ;e Rz L4 iR 38 iR it

A YRI5 % F Design-Expert. V8. 0. 6. 1 {4
F1 BBD 50 1% 1 75 vk A A . AR Al R D R e
FiR, AN R EREFRERTFERMH I
(A) . 2F 4 R 3 W BIR & W W &k E
(B,%) EAAEGH W BT W B (CL %) , i W H]
Btk 1% g e, it = R AR = KF i e i T G A
9, AT S A A0 B BT A A s AL B 45 0. b A
BUE R 3.2.1, B BUH M 2.0.2.5.3.0,C HU{E N
1.0.2.0.3.0.

2 HR5WR

2.1 AEREERXEENELEEANII
2.1.1 H%E-FEBRMARSERRETRENSE
EACHE A B E S 4G %R

P 1 2 4 32 0 5 12 B0 TR 5 i W oL 1 vk I
XoF [ 22 Ak 0 A0 T 5 T B 5% e R Bl TR A TR
Jo et v E A BGA0,  a Ab S ) S PR 2 3 KU U
INERJE TP RR A A o vk R ORI R
LB T B 422 i TR S /0N g A R B IR BT
VR FE RS OK VT EERR B S 3G , £5 A5 Uk &5
T B AN T 0 PR A S S B, 3 T O AT
{1 >k 130 2T 4k 3R S B R AR G T TR 9T o vk
XoF (] 2 A A T AR TS 7 1) 52 I 352/ )N
2.1.2  RACHS iR 2 R E AT B AL HE L B
BT R BE S Wk

TR A A VR JB  R RE KL TEOA
BV R AR W I B R K TR TR
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Fig.1 Effects of mass concentration of the mixed solution

on enzyme activity of immobilized glucoamylase
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Fig.2 The shapes of immobilized glucoamylase in the

different concentrations of calcium chloride solution
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Fig.3 Effects of mass concentration of calcium chloride

solution on enzyme activity of immobilized glucoamylase
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Fig.4 Effects of mix proportion of cellulose

and sodium alginate
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Tab.1 Results of response surface experiments
B e A B C @S /(UsmL™h

1 0 0 0 2718

2 0 -1 -1 1853

3 -1 -1 0 2 027

4 -1 0 -1 1 505

5 1 0 1 2 743

6 -1 0 1 1779

7 -1 1 0 1 896

8 0 1 1 2 965

9 0 0 0 2 748
10 1 0 -1 1879
11 0 1 -1 1 498
12 1 -1 0 2 446
13 1 1 0 2 656
14 0 -1 1 1 806
15 0 0 0 2 835
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W FH Design Expert 8. 0. 6. 1 B4 %f r 4518, 56
BAEHEAT T Z oo ARG, A5 2R A mE gy

Wi 3% 77 =2 747.51 +317. 174 + 110. 38B +
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Tab.2 Results of regression model and variance analysis

T7 2R -5 Al Ao Wiy Fa P i
i 3.758e +06 9 4.176e +05 6. 44 0.027 0
A 8.048e +05 1 8.048e +05 12. 41 0.016 9
B 9.747¢ + 04 1 9.747e + 04 1.50 0.274 8
C 8.320e +05 1 8.320e +05 12. 83 0.0159
AB 1.577e +04 1 1.577e + 04 0.24 0.642 9
AC 1.221e +05 1 1.221e +05 1.88 0.228 4
BC 4.789%e +05 1 4.789%e +05 7.38 0.041 9
W% 3.243e +05 5 6.486e + 04
ES e 3.125e +05 3 1.042e + 05 17.70 0.054 0
ali 17 7% 1.177e + 04 2 5.886e +03
Bt 4.083e + 06 14
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Optimization for Cellulose Carrier Immobilized Glucoamylase

by Response Surface Methodology

CHEN Junyingl'2 , ZHOU Hangyul , TANG Huanyanl , BAI Jingl'2 , ZHAO l*ﬂuqiangl , LI Qingliangl

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Outstanding For—
eign Scientists” Workroom, Zhengzhou 450001, China)

Abstract: Cellulose, nad loose pore and long chain structure favorable for the permeation and adsorption of
macromolecules. When the calcium chloride solution was added to the mixed solution of cellulose and sodium
alginate, cellulose and alginate would be crossdinked with calcium ions to form gel. So glucoamylase could be
immobilized by the carrier materials mixed with cellulose and sodium alginate. Some factors which could affect
the immobilized enzyme activity were examined, such as mixture of cellulose and sodium alginate, mass con—
centration of the mixed solution of cellulose and sodium alginate, and mass concentration of calcium chloride
solution. The response surface methodology was carried out on the basis of single factor test, and the optimal
condition for preparing immobilized glucoamylase was obtained. The ratio of cellulose and sodium alginate was
1.5:1, the mass concentration of the mixed solution of cellulose and sodium alginate was 2. 80% ; and the
mass concentration of calcium chloride solution was 2. 77% . The result under optimal condition of response
surface methodology was tested successfully. In addition, the reusability test was conducted, and results
showed that the immobilized glucoamylase which adsorbed to the enzyme solution was better than unadsorbed
immobilized glucoamylase in terms of reusability.

Key words: cellulose; sodium alginate; immobilization; glucoamylase; response surface methodology
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A Study on Tensile Sensitive Behaviors of Graphene/Thermoplastic Polyurethane/

Polydimethylsiloxane Conductive Polymer Composites

DAI Kun'?, KONG Weiwei', ZHAN Pengfei' , ZONG Jiyou', ZHAI Wei’, LIU Chuntai' *

(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. National Engineering
Research Center for Advanced Polymer Processing Technology, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The graphene ( G) /thermoplastic polyurethane ( TPU) /polydimethylsiloxane ( PDMS) conductive
polymer composites( CPCs) containing conductive fibrous networks were prepared by electrospinning-spraying
technology, their strain sensing behaviors were studied in detail. The CPCs have a large elongation at break
(165% ) . With the increasing of the strain, the sensitivity increases gently at first, and when the applied
strain is beyond 50% , the sensitivity increases sharply, showing a positive response between strain and the
sensitivity. Meanwhile, the CPCs exhibit weak hysteresis effect and stable resistance-strain sensing response
behavior during the cyclic stretching, and these sensing properties are attributed to the encapsulation of
PDMS. For the cyclic resistance-strain sensing curves, the CPCs show good response stability towards different
strain amplitudes. The G/TPU/PDMS CPCs reported in this paper have brilliant application prospects in the
field of flexible wearable electronics.

Key words: polydimethylsiloxane; conductive network; conductive polymer composites; encapsulation; strain

sensing behaviors; hysteresis effect
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Fig.1 The effect of fiber type on adsorption of Vanadium
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Adsorption Performance of Weak Alkaline Ion Exchange Fiber for Vanadium

MA Nannan, ZHI Hongtao, DUAN Jianbang, FENG Xiu, ZHANG Xiang*

(' School of Chemical Engmeering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A kind of PAN-based weak alkaline ion exchange fiber was synthesized to remove forvanadium. The
adsorption and regeneration performance of two different types of functional groups of ionexchange materials
were compared. Effects of pH, temperature, time, and the concentration of vanadiumon fiber saturated adsorp—
tion amount were investigated. The optimal concentration of sodium hydroxide for desorption the fiber was dis—
cussed. The results showed that the static adsorption capacity of C1~ form fiber were more superior; The maxi-
mum adsorption capacity (294 mg/g) was obtained under pH 6 ~8 and adsorption capacity increased with the
increase of temperature; the adsorptive equilibrium can be achieved with in 6 hours, and the removal ratio for
Vanadium was more than 98% . The desorption rate of the fiber was above 98. 02% , when the concentration of
desorption solution ( sodium hydroxide) was 0.5 mol/L.

Key words: PAN-based; weak alkaline ion exchange fiber; Vanadium; adsorption performance
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Research and Implementation of Self-Help 3D Consultation System

HUANG Yunhui', LIU Xiaohan®, LU Yiging', YAO Junfeng’, CHEN Jinchun’, LAN Zhijie'

(1. The Chinese Traditional Medicine Hospital of Xiamen, Xiamen, Fujian Province 361009; 2. Center for Digital Media Compu—
ting of Xiamen University, Xiamen University, Xiamen, Fujian Province 361005; 3. The People’ s Congress of Xiamen, Xia—
men, Fujian Province 361000)

Abstract: The traditional hospital division is too professional and medical treatment process separates. In the
absence of good consultation service, patients are very inconvenient. With the development of information
technology, more and more hospitals begin the construction of consultation system, but the function of these
systems is still not comprehensive. The consultation system in this paper is used for 3D modeling of the Chi-
nese Traditional Medicine Hospital of Xiamen, with walking, roaming, automatic navigation, hospital depart—
ment introduction and other functions. The system is based on Windows platform, using 3DMAX, MAYA to
build 3D models, and interaction is implemented in Unity3d. The core of interaction is automatic navigation.
It use A* algorithm. According to the relative fixation of the objects in the hospital and the crisscrossing of
the road, the heuristic function of Manhattan is adopted to simplify the algorithm. The system can effectively
help patients understand the medical environment, and the operation of the system is simple and intuitive,
which is convenient for patients among different ranks.

Key words: 3D consultation system; virtual hospital; outpatient service information system; A* algorithm;

virtual reality
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NaF Fll NaC1-KCl g 5 38 4 Bt & W NaTaO, #3{k,
5 B X SR AT A i i 7 BB ST 1 AR
ol 288 < S T E X A 0 R 2L B R S RO B £ 5
e MR A, I35 7 23 B AR AR DL A A P g

1 REAFER
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Fig.1 XRD patterns of as-achieved samples
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BETEE. DG REY, B NaClKCINaF
I &L BE % (i NaTaO, W %) Ui & WCIR B2 FE AR 4
100 C, FZK K =JuE S E s B8R4k
619 C) , 7E BARM B T B B AR A 5%, R 7T fig
& Ta, 05 7E NaF Higs fif BE R A2 3 T OB AT,
[K 1t 600 °C B Sz i B2 A 58 1 1 NaCl1KC1 &2 45k
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B FBRA 1 wm 247 K IR RNBURL, H
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Fig.2 SEM images of obtained powers
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Fig.3 UV-vis diffuse reflectance spectra of
as-obtained samples
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%k 60% , H R A NaClKCl % £5 1 900 °C 4 ik
(RE b .2 h B R A 45% | T #F NaClKC1-NaF
b 700 CORIE 2 h & AR, 2 h B R A
32% . H NV H 5L 5 A 56 A B e A i) e R AH R
B AR B, BB MR N 52 AN

AN TR) i B RS R A5 AT B ) R AR e A AL
PEREA W] & 1 22 57, NaTaO, 5344 1Y 5 f50% 35 R B
NSRS R NN = S TP [ R R P s
SCHRAR 38 1 25— 502 s OB e RE L 5 8
TR KL BE A 5.t 28 1 AT %0 NaCl-KCI-NaF ##h b
221000 C x2 h & B A F- B84 450, 8 wm,
MM 76 NaCI-KCl #53h 28 900 C x2 h & i ik 1A
SEERIAR 1.3, 7R AR [F] 45 08 T R IR I R A%
N G i A TS T A R A . Ol e Ak 4 2R 3R
NaTaO B3 44 19 6 A Ak PE BE 55 b K 45 & 72 B2 F Ry
TAORLEE K/ G

10 —=— 1000 C 2 h(NaCl-KCI-NaF)
—o— 700 C %2 h(NaCl-KCl-NaF)
—&— 900 ‘C »2 h(NaCl-KCl)
_osf
06+
04
1 1 1 1 1 1 1
Q 20 40 60 80 100 120
[R5 ) /min

4 AEFHTE BRI E R EE R P72
Fig.4 Photocatalytic performance of samples synthesized
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Tab.1 Particle size of as-synthesized NaTaO,

powder at different conditions

Bt A £k AL TR - ¥R A2 / um
NaCl-KCl-NaF 1000 C x2 h 0.8
NaCl-KCl-NaF 700 °C x2 h 0.6

NaClKCl 900 °C x2 h 1.3
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The Preparation and Photocatalytic Properties of NaTaO, Ultrafine
Powders Via a Molten Salt Mediated Method

JIA Quanli1 , YAN Shuai', WANG Di*, LIU Xinhong1

(1. High temperature Ceramics Institute, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Building Materials Re-
search and Design Institute Co, Ltd. Zhengzhou 450002, China)

Abstract: Sodium tantalum oxide ( NaTaO,) powders were synthesized by using tantalum oxide ( Ta,05) and
sodium carbonate as precursors, NaCl-KCl-NaF and NaCl-KCIl as molten salt medium. Effects of the types of
molten salt, reaction temperature on the phase composition and microstructure of the as—prepared samples were
studied. and characterized by X-ay diffraction and scanning electron microscope respectively. When the ratio
of molten salt and reactant precursor was 1: 1, only NaTaO, phase could be detected in the samples after firing
at 600 C in NaCl-KCI-NaF molten salt system. On increasing the reaction temperature to 1000 °C, particle
size of as-prepared products was less than 1pum, and their morphology of NaTaO, was like shape. The com-
plete convention temperature of precursors to NaTaO, was 700 C in NaCl-KCIl molten salt medium, and cuboi-
dlike shape NaTaO, powders were fully synthesized at 900 °C. The as-prepared NaTaO, powders possess good
photocatalytic properties, which were correlated to the particle size and morphology of NaTaO, powders.

Key words: NaTaO,; molten salt method; photocatalysis; ultrafine powder; solid state reaction
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Bt ORHIM I 2 VR PR O 2 5
T B R AR A 2 A RE IR P 2R I R
SE 73 M7 AL R AR B S S IR R AR A E AR R R
BATIIRAALE R F fi /s 3 Jfg 400728 & [ U 3 7 Jit
B Sy AR I AR (1) B,

(1) =oay+a, Dy, +ayDy +B,(P) +y,(6G,) +

51’,’( COAL.J) + &‘U»( COKU.) + 01»1-( COij) +
Mi,'( FO,.j) + pt./.( G(),.j) + (TU.( K()L:/.) +
Tij( DOij) + ¢i,‘( Ncij) +e;, ( 1)

AP FoRFHWIXP S (i=1, -, 24) 3L IR)P
SO AL R R E L A S DT AR R
JEAL S B VIR WL B AR TIPS S LR 3T
B~ AE TR AR U R BRSO T
B E i T A B R XA TE S B 2 8.
H Dy Dy AWM. 2 i=1 0,D, =1,7%
WA 03 Dypy o, Doy, ) BRHRAEL: j 37 1A R 3 R 4R
RIREAAE A (j = 2004, -+, 2016) . T, g fi #1758
FE: P, A THLE: G, )8 GDP: COA, it 51
Pelik: COK, 52 05 0 e CO, o B I W5 2% B
FO, Jo ORI 2 5k GO, o Yl i 2 i KO,
BT et DO, S 2 i NG, R IR S
L8 N ISR 8/ PG VAN BRI BN THING NG N N
o, W A BEI R L e, iR 22 7.

XF (1) H B ME A2 i FTN FRLARE A Y 45 00
BEAT N UL, %5 B A7 A A2 S 00 [ S8 % K Ak
LR AK(2)

In(l;) = o +B,In(P;) + y,In(G,) +
8, In( COA,) + &, In( COK,) +
6,In( CO;) + p ln( FO,) +
pyIn( GO,) + o, ln( KO)) +

7,In(DO;) + ¢, In(NG,) +e, ,
(2)
Xf:In( 1) \In( G, ) . In( COA, ) .In( COK ) .
In( €O, ) \In(FO, ) .In( GO, ) In( KO, ) .In( DO, )
M In( NG, ) iy PRAE 5 R14% [ 28 8 647 N B
T EHRXT LA o HFRH RO, A T A
A1) o B B A e A A RO 8 B
y;. \6; \.9; \0; \,u,: \pl‘] \a';- \7'; \QD;- 4% R AF B T3
FH e, NIRFETL
1.2 HERFEFEHEE
ey e T ASCERCHE 14 2 [R) 4 B Ry 24 A4S BB X BT
YE S5 Sy 2004 4E—2016 4F )7 41, # B AL 45 N H AR
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Pegr ORI P E VRINTE S e 2 i e
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T HE SO B DR AR i S0 o AR A 4 X NH
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AT HE 0 BE B A R TR T FE 1 0 A R 24 ok TR
T 2005 4E—2017 4F (o [ AR IR SE 4R %) 1
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¥ GDP /8 GDP 544 YA 1 HURE 22 L R AT 3154
NI A% it ol A U0 0 A6 42 F 4% 5 o A U6 6
5 b RAE (3 9 N 1 INA 2R B2 AR B
0 B 4 B B GDP REFE Hk 55 Bk HE i 2R B B
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2 BEuR-BEBEESHNEE

2.1 WERBE BRI

EHE KM T LevinLin-Chu ¥ 56 ( LLC) . Im-
Pesaran-Shin test 5 56 ( TPS) . ADFFisher £ 56 Fll
PP-Fisher #5775 . K B 45 2R 0 1( 1) &, BB
A i g TR K BTSRRIk 1 R
2.2 EWRBFEHEHERRE

A i SR - Fisher > {K Bk & b R A 46 75
( Johansen Fisher) 1 Pedroni Wb FH 46 5 ¥ ( 62 9%
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ADF) 17 U B PR K 5, Wk 2 Fron. BR W
In( COK; ) 5 In( ]; ) In( F();. ) 5 In( [; ) [&] {5 H
NI Y Panel v SETHAG 50, 73 0] 45 B 64 Al 1T
( Prob.) 24 0.109 0 £1 0. 173 3 #b, HAth P 3 PE 465
B4 R X R 4 I AR B ( Prob. <0.05) , 3% iR /D %K
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In(COA; ) .In ( COK, ) .In(CO;) .In(FO,) .
In( GO ) \In( KO, ) .In( DO ) FI In( NG, ) 435l
5 n( 1) ZAAAE R W E I E R
2.3 EWRBIBEBMLLE

F R ABLSR EAG 56 ( likelihood ratio test) £
B AEE R 9 0. 000 O( Prob. <0.05) A $i 4 J5i {4 ,
ANRE L HTIR & 2Rz, A 52 i & 6 46 ( Hausman
test) J7 V5 I K 56 45 R AN 3% 3, BF BE A # ( Prob. <
0. 05) AT 268 JsU e ise , 1 2 [ 28000

3 ERHHEEIEFSH

i A 18] B4 AR S U [ S A A v Y
WA € R 22 A WA, BEAR( 1) . &
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Tab.1 Results of unit root tests in 1st difference
g ST E/ M5 A A ] B AR 1 Bl M A AEAS [] B AR 1
s G fiE R LLC IPS ADF-Fisher PP-Fisher
In( P} ) Stat. -30.1289 -10.797 2 136.982 0 195.455 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( G ) Stat. -11.5272 —4.439 7 97.990 4 158.746 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( COA;, ) Stat. -12.300 3 -5.343 8 108. 405 0 169. 856 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( COK ) Stat. -20.880 2 -12.680 4 182.664 0 241.312 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( €O} ) Stat. -12.645 8 -6.5202 125.380 0 197.503 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( FO;, ) Stat. —12.948 5 -7.363 6 131.961 0 189.980 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( O;,) Stat. -12.872 0 -7.2505 131.982 0 183.380 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( KO}, ) Stat. -32.939 3 -14.268 3 169.126 0 225.748 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( DO} ) Stat. -14.130 2 -9.090 8 156.974 0 256.371 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( NG, ) Stat. -18.246 6 -12.776 8 170.775 0 235.956 0
Prob. 0.000 0" 0.000 0" 0.000 0" 0.000 0"
In( 1) Stat. —11.696 2 -4.7273 97.358 6 151.079 0

Prob.

0. 000 0

0. 000 0

0.

000 0

000 0

0
WE:" Prob. <0.05 (two-ailed tests) X} T ADF-Fisher Fil PPFisher #5568 F it - 75 43 1100 HAAS: 56 (1 i 2 1F 25 20 -
T2 MEHREER

Tab.2 Results of cointegration tests

A h Johans‘en 2H PR 58 T v 2 [A) A6 56 7 7%

Fisher J5 % Panel v Panel PP Panel ADF Group PP Group ADF

In(P,) -In(1}) Stat. 123.800 0 7.110 8 -5.413 3 -4.043 3 -4.2716 -2.9129
Prob. 0. 000 0 0. 000 0 0.000 0 0. 000 0 0. 000 0 0.001 8"

In( G, ) ~In(7}) Stat. 138.100 0 16.002 0 -2.1259 -3.057 1 -5.5532 -3.083 5
Prob. 0.000 0 0.000 0 0.016 8 0.001 1° 0.000 0 0.001 0
In( COA; ) -In(1}) Stat. 166. 800 0 1.892 7 -4.8589 -3.116 2 -4.878 9 -4.214 6
Prob. 0.000 0" 0.029 2" 0.000 0 0.000 9" 0.000 0" 0.001 0"
In( COK; ) ~1In(1I}) Stat. 186. 100 0 1.231 6 -8.202 8 -4.1357 -8.2386 -5.4105
Prob. 0. 000 0" 0.109 0™ 0.000 0 0.000 0" 0.000 0 0.000 0"
In( €O, ) ~In( 1) Stat. 178. 300 0 2.832°5 -4.004 2 -4.086 0 -3.010 7 -4.742 0
Prob. 0. 000 0 0.002 3" 0.000 0 0. 000 0 0.001 3" 0. 000 0
In( FO, ) =In(1}) Stat. 162. 100 0 0.941 0 -5.8050 -3.810 6 -4.647 1 -5.6577
Prob. 0. 000 0 0.173 3™ 0.000 0 0.000 1" 0.000 0 0. 000 0
In( GO} ) ~1In( 1)) Stat. 188.700 0 2.994 9 -3.680 7 -2.953 6 -2.710 8 -3.298 0
Prob. 0.000 0 0.001 4 0.000 1° 0.001 6 0.003 4 0.000 5
In(KO, ) —1In( 1) Stat. 142. 600 0 4.787 5 -6.3819 -4.3397 -6.787 8 -5.1213
Prob. 0.000 0" 0.000 0" 0.000 0 0.000 0" 0.000 0" 0.000 0"
In( DO, ) ~In(1;) Stat. 207. 800 0 3.202 9 -6.7319 -4.223 8 -6.149 9 -6.431 1
Prob. 0. 000 0" 0.000 7" 0.000 0 0.000 0" 0.000 0 0. 000 0"
In( NG, ) =1In( 1)) Stat. 208. 500 0 2.087 6 -4.194 3 -4.795 8 -5.050 0 -5.7579
Prob. 0. 000 0 0.018 4" 0.000 0 0. 000 0 0. 000 0 0. 000 0
d: " Prob. <0.05 ( two—ailed tests) ; ™ Prob. <0.20 ( two—ailed tests) JF {5 15 Jy 4% & [A] A~ ££ 76 P 25 k.
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& 3 Hausman I 4R
Tab.3 Results of Hausman test
oy 36 45 R i1
7 T B AL 33.101 3
* Prob. <0.05 ( two-ailed tests)

75 30 3 25 D RR TR 0 5 e itk HE OO B 1R 250N
BEARLANT
In(7;) =3.4519-0.8330In(P,) +0.252 1In( G, ) +
0.249 3In( COA; ) +0.005 6In( COK} ) -
0.010 1In( €O, ) -0.004 8In( FO, ) +
0.041 8In( GO, ) -0.005 5In( KO, ) +
0.013 3In( DO, ) +0.006 3In( NG, ) +
0. 689 94R, (3)
HoF R =0.995 8, AZIE M 0 &% R® =0.995 3, F
AR 1 778.624 0, HE % CF ¥ 5 4 0.000 0, {2
T - LR AG B0 (E O 1,647 8. Horh, [l I R 4L
(R*) ULBA [ 78 B 5 N AR B 2 8] 77 16 % 35 A0 G
PE; TH5E - ARG 30 SE T E A & B (5% W3
FKFIEZS /3 A5) , T ARCEE AN A7 AE B A O &5 B
W, AT LN R ok I LSDV Al i 32k 43 B 3% 5] 32 22
Fofv G W5 TF 2l X e HE T80 FE A 52 o O R A7 [ 500
[ 75 3] A 45 SR A Oy AR

4 HERSW

(1) 437 2% B 3 [ B5% HE je 588 B AT OF 16 4f
ARSI B 2 AL 4E A3 GDP. I 52 3 7% ik £ 5
T B L VR B S Y B K SRS oY
5 AR 16 50 P 1 R 2 A L B B
T B Rk S G T e AR 9 R

(2) M Il 0 3P 2R B0 L N I B S 5 e
TR e HE 3R B Ay 85 11 PR 22, O EL 7 R 5 380 )
RV T WA N 00 R BB kR B 1 1 . R4S A
18K A A 2 98 785 52 B HE i R 9 2L (H Y
e INRE L SIPNI=PI TR $i376 AL AL IERPN
1 RURE PR 28 (N 10 42 3R 2807 ) F9 434 065 400 6 sk 4
T K - B 4 5

(3) A G Bk &, A3 GDP R 5 i 7%
A VT DAL 2 2 B N 1 IS R B e B
() T A T [ P25 TR A T HE ok B 5 28 9 K R 7K
-2 I 5 A PR PR 25 R YR it 4% L 1B A2y GDP
T ELF 129 314 5 (2016 4 42 [ 4 45 1 T4
(LA T 3% A0) o 4 Il 3 Bl A 8¢ HE il 088 18 T e 493
P

(4) FEREA I IA] , 5520 9 H 5o 0 2
FOAH T T 9 L T B A Y 7R S i

1 bl AR %
0.000 3"

Bt AR SR AT T 5 X T HE ik A R ) AR
X AN 3 (Bl 25 AL 2 5 PR S R R 3G in AN
22 38 12 il 1 AN BB & TR L PRI T O 0T ik HE 5
JEE B4 52 i AR B HC At B VR B0 R

(5) i oAl A 5 A AR, FERF SR N, A8
GDP T 1 2 1 A 7 T 9 ot S VRO 2% i L S8
TH P8 A0 K SR ST B X I R R A 1%, Al
o7 A 3SR B HE SR BE 43 00 B o 0.252 1% -
0.249 3% .0.005 6% +0.041 8% .0.013 3% FI
0.006 3% . T A F AR S5y i 2 5t < SRRE v T 2%
o FIRE T T 9% X N PR R R RGN 1%, AH R Ak B
Jei B4 B HE T 5 43 531 B I 0. 833 0% .0. 010 1%
0. 004 8% F1 0. 005 5% .

5 #Hit

(1) RAHT LSDV i1k, Xf 2005 4£—2017
A e[ G AR S ) rp g 3 [ S R AR R
Bl 2k 5 W e HE OO B 1Y [ AN, 25 R R N
GDP R 7 B it 5 ¢ T o o VI T 2 kL S8
T 9% B I R SR AT 2l i 6 ik HIE A5 1) T v A B
HEFE T, Hor N34 GDP A 5 3 9% 5 52 i 4 3 e
Shy S 5 TN RS S R T 2 KRR T T 2 i
FFIIRE S T e T s R R B 1 RIS LA AR A
FH L Hodr N E1 RIS R i 5N e Ry

(2) 3 Ak, 3% B ik HE B0 5 A%, 42
FE] 6 A I 5% B 0 08 IR S A RE AR BE 5
PN, 45 i DXl HlE B B AR Ak 25 R K, 3 40 b X
i HE T o8k 3 5 3G 0 0, 1) AN b st R S O ORI
g — S DX R HE R B R S R R RS,
51 4 YT g I b s G At b DX B HE R R R IR
TR ARG R S T RE AR ], 4 R
N RS Hi DX 28 3% O I 3 1, 7 A4S TR 3 8 K
TR TSR, AR AT 88 B R 52 ) s HE 5 Y
IR 5 AR R TH 2 25 HL AS 1T R K, R R O e b
18 3 B P BE R T P AR Ak X T e HE R R
SR T A 3, UL B DU A A 3 Y RE TR S 2 4
0 251 i — 25 A Ak

(3) T — 2 U X AS [ 28 5% /K 1 Hb X Ak HE
RO B IR 2l PR A0 22 5. BbAh, e A4S 2 T A B
B 07 I 70 5 M ik HlE T3 FBE 11 R VR 465 4 < R R i
ol R R A R 2R (0 BRI T 9 IS R 2 ) sk
HE R B AN 1 43 BT B i BB 2%

2% X k:

(] e NRSERIE [ 55 B = 7 F i % Rk
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The Impact Evaluation of the Consumption of Main Types of Energy

in China on Carbon Emission Intensity Based on LSDV Estimation

WEI Ran'’

(1. Systems and Industrial Engineering Technology Research Center, Zhongyuan University of Technology, Zhengzhou 450001,
China; 2. Department of Economics and Management, Zhongyuan University of Technology, Zhengzhou 450001, China)

Abstract: The data in China stats yearbooks (20152017) was examined to explore the impact of wasunplion
of main types of energy on carbon emission intessity. The Influence of main types of energy consumption on
carbon emission intensity between 20052017 China statistical yearbooks were evaluated with the fixed effect
model based on LSDV estimation and Hausman Test. The results showed that consumptions of different types
of energy had different effects on carbon emissions intensity from 2004 to 2016 in China. Five types energy
consumption, coal, coke, gasoline, diesel oil, and natural gas, played positive role to the increase of carbon
emission intensity. Other variables, types energr suchas crude oil consumption, fuel oil consumption, and ker—
osene consumption played opposite role in carbon emission. Moreover, change of population had the most sig—
nificantly favorable influence on decrease of carbon emission intensity. Unfortunately, per capita GDP and coal
consumption contributed to increase the carbon emission intensity in China during the studied period.

Key words: LSDV estimation; effects evaluation; panel data; carbon emission intensity; energy consumption
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Fig.1 FAIMS’ operating principle, mode and spectrogram
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Fig.3 Schematic diagram of experimental apparatus
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Tab.1 Relationship between humidity and signal intensity

BESAUR  AHXHR CV 1{fi/ I8 8 /
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-30.0 1.434 0.481 794 1.196 028
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-19.3 3.745 0.528 764 2.087 565
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Fig.5 Result of regression analysis of humidity
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The Effect of Humidity on FAIMS Detection Performance

DU Zheng', WANG Xuefeng” , ZUO Guomin’, ZHU Yingnan’, GAO Shi’, ZHANG Ligong’, ZHANG
Yonggian®, LIU Haipeng

(1. Unit No.92609 of PLA, Beijing 100077, China; 2. Institute of NBC Defence, Beijing 102205, China; 3. School of Chemical
Engineering and Technology, Tianjin University, Tianjin 300350, China)

Abstract: The technology of high field asymmetric ion mobility spectrometry ( FAIMS) with both huge re—
search value and broad application, had great advantages in the field of chemical detection. The principles of
FAIMS technology were briefly introduced in this paper, as well as the current research update and applica—
tions. In this study, a set of self-designed apparatus was built and used for the determination of a series of
FAIMS parameters in different humidity conditions. Within the experimental range of humidity, the peak val-
ues were linear to the humidity when DF =50% ; the signals of PIP were continuous in 3D spectrogram; the
values of compensation voltage in the position of PIP increased with the increase of humidity. The results pro—
vided data support for optimizing the environmental humidity during the determination using FAIMS.

Key words: FAIMS; principles; chemical detection; application; humidity
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