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1.4
1.2 + 12.5 cm
SPX-50B-Z ( 24 h
) .UV1 901 . . 3
( ) .SFC-28 LAL204 3
( - ) JAVANTIJ-E “ oo
( Beckman Coulter ) \PB40 pH (
) .DRB ( IR 5%10° s mL™'
( TOMY ) . 25 ~30 C 2
1.3 3
COD.TN.TP.NH,-N ;
¢ SPSS
) coD
NH,N TP
JIN
\pH
2
XBK-=25
.21
650 nm (0D,) . COD.TN. TP,
NH,-N.pH 1.
1
cop/  NH,N/ TN/ TP/ - /
(mg+L™") (mgL™") (mg+L™) (mg+L7") P (10°  +mL™") (0Dgy)
“SBBR 1 920 108. 36 119. 15 31.43 27.0 7.9 7.450 0.872
N 3 667 235.06 244.05 15.28 27.3 7.2 11.50 1.734
N 3333 229.00 237.09 26.99 27.5 7.8 6.375 0.737
N 2 667 172.57 185.51 53.82 27.2 7.7 5.750 0.769
N 3253 232.36 245.86 23.89 27.1 8.0 8.050 0.813
-SBBR 2 333 135.33 144.25 48.56 27.3 8.8 7.875 0. 898
. 3 400 204.28 211.96 38.18 27.4 8.1 9. 625 0.972
N 4 627 248.68 262.09 37.22 27.1 7.9 12.500 1.858
N 2 700 175.67 187.40 49.11 27.0 8.2 15.875 1.556
“SBBR 2 420 137.34 145.43 46.31 27.3 7.8 15.425 1.402
“SBBR 2 000 113.39 121.34 33.06 27.4 7.7 12.975 1.276
N 3533 242.28 255.75 15.33 27.1 8.0 28.725 2.076
. 3430 219.45 224.05 28.34 27.5 7.8 24.375 1.922
N 3367 233.90 249. 85 25.61 27.5 8.1 8.625 0.487
N 3350 219.05 228.69 38.51 27.2 7.9 10. 225 0.901
. 4 560 255.33 271.59 35.95 27.1 8.2 10. 450 1.213
N 3483 233.47 242.53 16.53 27.3 7.8 3.552 0. 365
“SBBR 1 967 109.20 117.71 32.87 27.4 7.7 3.775 0.389
N 2 867 184.72 193.71 56.64 27.2 8.0 3.530 0.373
N 3267 245.59 256.27 22.79 27.4 7.8 4.050 0.485
N 3 300 228.16 235.11 27.71 27.1 8.1 3.025 0.302
. 4 487 253.35 263.71 35.51 27.3 7.9 2.811 0.278
SBBR 2 370 133.08 142.28 46.94 27.1 8.2 3.495 0. 388
N 3267 217.07 226.42 35.61 27.4 7.8 3.225 0.325

2.2
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( 1). SPSS
2.3 SPSS 1 - SPSS
1 pH pH
1 SPSS 2.3.1 SPSS
COD.NH;-N.TN.TP. pH T,
. XX, Xy X, X s 2. 2 COD.NH;-N.TN
X, X, X, SPSSI19. 0 0.916 \
| 0.903 Sig
0 1
2
COD/  NH,-N/ TN/ TP /
(mg+L™) (mgeL7) (mg+ L) (mg-1) /O P T (i i) (0D)
COD/(mg+ L") 1.000 0.916 0.917 -0.327 -0.014  0.323 0.102 0.186
NH,-N/(mg+ L") 0.916 1.000 0.999 -0.488 0.072  0.301 0.091 0.093
TN/(mg+L™') 0.917 0.999 1.000 -0.481 0.049  0.313 0.092 0.096
TP/(mg+L"') —0.327  -0.488  —0.481 1.000  -0.229 -0.039 -0.205 -0.149
/C -0.014 0.072 0.049 -0.229 1.000 -0.459 -0.068 -0.171
pH 0.323 0. 301 0.313 -0.039  -0.459  1.000 0.086 0.133
6 0102 0.091 0.092 -0.205 -0.068  0.086 1.000 0.903
(10 *mL™)
(ODgs,)  0.186 0.093 0.096 -0.1499  -0.171  0.133 0.903 1.000
COD/(mg =+ L") 0.059 0.475 0.062 0.317 0.193
NH,N/(mg+ L") 0. 008 0.368 0.076 0.336 0.333
TN/(mg+ L") 0.009 0.410 0.068 0.334 0.328
G TP/(mg+ L") 0.059 0.008 0.009 0.141 0.428 0.168 0.243
( & ) /C 0.475 0.368 0.410 0.141 0.012 0.376 0.212
pH 0.062 0.076 0.068 0.428 0.012 0.345 0.268
/
(105 +mp-) 0317 0.336 0.334 0.168 0.376 0.345 0
(ODgs,) 0.193 0.333 0.328 0.243 0.212 0.268
2.3.2 KMO Bartlett KMO
Bartlett 3. 8 7 0.709
3 KMO 0. 624 Bartlett 4 0.945
212.422; p 0< 0.01
4
3 KMO  Bartlett COD/(mg =+ L) 1.000 0.873
Kaiser-Meyer-Olkin 0.624 NH,-N/(mg+ L") 1.000 0.971
Bartlett 212.422 TN/(mg + L™) 1.000  0.971
d, 28 TP/(mg e+ L") 1.000 0.525
Sig 0 /C 1.000 0.777
233 4 SPSS pH 7 / 1.000 0.709
4 1 8 ; ( ODgsy) 1.000 0.945
2
1 1; 3 2.3.4 5 SPSS
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— ( 1. 1
1 1 ( ) 3. 361
3 ( ) 3 :
( ) 83.994% 4 ( )
8 1
. 3
2.3.5 SPSS
5
/% /% /% /% /% /%
1 3.361 42.015  42.015 3.361 42.015  42.015 3.241 40.512  40.512
2 1.890 23.627  65.642 1.890 23.627  65.642 1.939 24.241  64.753
3 1.468 18.352  83.994 1.468 18.352  83.994 1.539 19.241  83.994
4 0. 655 8.191  92.185
5 0.451 5.638  97.823
6 0.123 1.540  99.363
7 0.050 0.624  99.986
8 0.001 0.014 _ 100.000
6 1( F,) 1 COD
( 0.918) .NH,-N( 0.984) .
TN( 0.982) .TP( -0.586)
1 ;
40.512% . 1(F))
2(F,) 2 (
0.972) . ( 0.962)
2 ;
24.241% . 2(F,)
3(F;) 3 (
1 -0.866) .pH 0.781)
2.3.6 :
13.421%. 3(F,)
( ) :
( 6) . 3 (F,\F,.
6 : F.)
6 .
] 1 2 3 Z(X,) =0.918F, +0.056F, +0. 166F; + ¢,
COD/(mg+ L") 0.918 0.056 0.166 _
NH,N/(mg » L) 0,98 0.016 0. 055 Z(X,) =0.984F, +0.016F, +0.055F, + ¢,
TN/(mg+1L7") 0.982 0.016 0.077 e
TP/(mg+1L7") -0.586 -0.231  0.358 3 3
/°C 0.133 -0.098 -0.866 F P, F, N ei=12 )
pH 7 0.310 0.050 0.781
/(10 +mL™')  0.061 0.972  0.010 .
( ODys,) 0.070  0.962  0.120 2.3.7 SPSS 3
Kaiser 3 ( 2).
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1 7
2 . COD (
1 2 3
0.918) \NH, N ( 0.984) \TN( COD/(mg* L") 0.282 -0.028 0.073
0.982) 1 1 NH,N/(mg+ L") 0.309 -0.047 -0.001
. ( 0.972) . ( TN/(mg* L") 0.307 -0.048 0.014
’ TP/(mg* L") -0.18 -0.110 0.271
0.962) 1 2 /C 0.079 —0.012 —0.572
; ( -0.866) .pH ( pH 0.067 -0.032 0.502
0.781) +1 3 /(10° emL™) -0.033  0.512-0.048
(ODgs) -0.033 0.500 0.025
Kaiser

( 7)

F, = 0. 282X, +0. 309X, +0. 307X, - 0. 186X, +

0.079X, +0. 067X, —0. 033X, —0. 033X, (1)
F,= —0.280X, — 0. 047X, — 0. 048X, — 0. 110X, —
0.012X, 0. 032X, +0. 512X, +0. 500X, (2)
F, =0. 073X, - 0. 001X, +0. 014X, + 0. 271X, —
0. 572X, +0. 502X, —0. 048X, +0. 025X, (3)
(1) ~(3)
3 F\F,F, ;
/
2 F\ F, F,
2.3.8 SPSS ‘
( 7). 5
8 . C ) 0 1; F, F,.F,
8
1 1 2 2 3 3
\SBBR -1.634 27 24 0.071 54 9 0.638 82 7 -0.62 21
N 0.997 58 3 0.908 82 5 0.271 36 10 0.81 4
0.636 01 9 -0.383 02 14 -1.393 51 23 -0.12 15
-0.883 42 18 -0.488 10 15 -0.055 47 13 -0.58 20
N 0.594 72 10 -0.174 05 13 0.550 33 8 0.36 7
SBBR -1.329 96 21 -0.102 94 12 -0.296 64 15 -0.74 22
0.216 11 14 -0.037 89 11 0.092 96 12 0.11 12
N 0.966 03 4 0.893 72 6 0.714 33 6 0.89 3
N -0.766 71 17 0.937 71 3 1.989 14 1 0.36 6
SBBR -1.309 29 20 0.932 77 4 -0.372 55 16 -0.45 18
SBBR -1.51555 23 0.831 14 7 -1.367 18 22 -0.80 23
N 0.779 10 8 2.570 29 1 0.287 56 9 1.18 1

N 0.354 69 12 2.040 81 2 —-1.434 64 24 0.43 5
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8(C )
1 2 2 3 3

. 0. 898 08 5 -0.490 33 16 -0.565 77 17 0.16 10
N 0.207 35 15 -0.031 78 10 0.227 16 11 0.14 11
. 1.224 59 1 0.114 71 8 1.577 83 2 0.98 2
N 0.854 10 7 -0.826 23 19 -0.8%4 18 19 -0.03 13
\SBBR -1.475 02 22 -0.641 10 17 -1.348 07 21 -1.21 24
N -0.579 04 16 -1.114 68 23 0.909 88 5 -0.39 17
N 0.872 50 6 -0.765 88 18 -1.12553 20 -0.06 14
N 0.554 39 11 -1.049 64 22 0.947 65 4 0.18 9
N 1.220 40 2 -1.232 83 24 -0.058 95 14 0.22 8
<SBBR -1.208 64 19 -0.927 65 20 1.573 35 3 -0.49 19
N 0.326 26 13 -1.035 38 21 -0.837 88 18 -0.33 16

production J . Conservation Biology 2008 22( 3) : 602-
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2 Gouveia L Oliveira A C. Microalgae as araw material for
8 biofuels production J . Journal of Industrial Microbiology
| and Biotechnology 2009 36(2) :269-274.
3 Zhang Yong Dube M A Mclean D D et al. Biodiesel pro—
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2006.
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The Comprehensive Evaluation about Algal Growth Adaptability in
Swine Wastewater Based on Factor Analysis of SPSS Software

HUANG Xueping' > LI Wei® WAN Jinbao'"" KE Ying' HONG Tao’ XIE Youlin® CHEN Xiaoting
(1. Key Lab of Poyang Lake Environment and Resource Utilization Ministry of Education School of
Environment and Chemical Engineering Nanchang University Nanchang Jiangxi 330047 China,

2. Deptment of Civil Engineering and Architecture Nanchang Institute of Technology Jiangxi Provincial Engineering Research
Center of the Special Reinforcement and Safety Monitoring Technology in Hydraulic & Civil Engineering Nanchang Jiangxi 330099 China;
3. Econornic and Trade Department Jiangxi Biotech Vocational College Nanchang Jiangxi 330200 China;

4. Journal Editorial Department Nanchang Institute of Technology Nanchang Jiangxi 330099 China)

Abstract: Based on factor analysis of SPSS software it was researched that the growth adaptability of three kinds al-
gae such as Chlorella Scenedesmus and Microcystis in eight differentstages of swine wastewater treatment. It aimed at
making a certain exploration to analysis and evaluation about the adaptability of algal growth in swine wastewater
and the possibility of pig wastewater as algae culture medium. The research results showed that in all the eight
wastewater samples the raw wastewater’ s nutrition is more suitable for algal growth and Chlorella grow strongest in
swine wastewater and can become dominant species.

Key words: SPSS; factor analysis; swine wastewater; algae growth adaptability; Chlorella

( 54 )
The Analytic Solutions of a Circular Hole with
Four Cracks of One-Dimensional Hexagonal Piezoelectric Quasicrystals

ZHANG Feng' LI Xing' >
(1 .School of Mathematics and Computer Science Ningxia University Yinchuan Ningxia 750021 China;

2. School of Mathematics and Computer Science Ningxia Teachers University Guyuan Ningxia 756000 China)

Abstract: By using the complex variable function method and the conformal mapping technique the antiplane prob-
lem of one-dimensional hexagonal piezoelectric quasicrystals with a circular hole with four cracks is analyzed. The
solutions of the stress intensity factors and electric displacement intensity factor is given in analytical form. For some
special cases such as a circular hole with symmetrical four cracks a circular hole with three cracks a circular hole
with two collinear cracks a circular hole with a single crack a cross crack and a T shape crack in one-dimensional
hexagonal piezoelectric quasicrystals the analytic expressions of the stress intensity factor and the electric displace—
ment intensity factor can be obtained by taking a limiting process from our present solution.

Key words: one-dimensional hexagonal piezoelectric quasicrystal; an circular hole with four cracks; complex varia—

ble method; SIFs



