29 3 Vol 29, Na 3
2010 5 BNV RONM ENTAL CHBEM ISTRY May 2010
*
( , , 430070)
((QHsoz)zca) ) )
(CHs0,) ,Ca 7.7 1 17.4,
1. 8h, 55. 8min, 159. 7%, s
(CHs0,) ,Ca 98. 26%, 96.52%, HG2921-1999
, (CsHsoz)zca )
[1 2]
[3—71
(GHs0,),Ca )
CH, 0,C:
C,H,CO0H o
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ZR N — 43— ¢ H, 0,Ca
C,H,COOH
(t) (t) 5
, : 1 W (%) =
/ x 100%. HG2921-1999 o1,
1
Table1l The factor coding table
X, (T/ ) X, X5 (4 /h) X4 (t /min) X5 1%
2 100 120 2.5 100 200
1 90 118 2.0 80 180
0 80 116 1.5 60 160
1 70 114 1.0 40 140
60 112 0.5 20 120
2009 5 24
" 948 (2006-G36).
* ok , Tel: 027-87283771 , E-mail: mameihuhn@yahoo. com. cn
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Fig-1 The effect of reaction temperature on the yield
of calcium propionate
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Fig- 3 The effect of the first reaction time on the
yield of calcium propionate reaction
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Fig. 2 The effect of lid-liquid ratio on the
yield of calcium propionate
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Fig-4 The effect of the second conversion time
on the yield of calciun propionate
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Fig- 5 The effect of the anount of propionate on the yield of calcium propionate
2.2

A1

Y =98.00187 - 0. 142083X;

+0. 46625X, +0. 179583X, + 0. 427083X, +0.06125X; - 0.326563X.; + 0. 126875X, X, + 0. 020625%; X; +
0.191875%, X, + 0.194375X; Xs - 0.351563X> - 0.149375X, X; + 0.294375X, X, + 0.234375X, Xs -
0. 182812 - 0. 276875X;X, - 0. 244375X;Xs - 0. 147812X> - 0. 345625 X, Xs - 0. 906562X-.

2.2.1
( ) , P (F>Fa) ,
2 , p<0.01 ,
¢ =95.51,
2
Table2 Variance analysisof test results
DF SS MS F Pr>F DF S MS F Pr>F
X1 1 0.484504 0.484504 2.835946 0.112865 XaX4 1 1.386506 1.386506 8.115629 0.062196
X3 1 5.217338 5.217338 30.53861 0. 0001 X2Xs 1 0.878906 0.878906 5.144497 0.03852
X3 1 0.774004 0.774004 4.530474 0.05028 X§ 1 1.069453 1.069453 6.259824 0.024411
Xa 1 4.377604 4.377604 25.62341 0.00014 X3Xs 1 1.226556 1.226556 7.179395 O0.057151
Xs 1 0.090038 0.090038 0.527016 0.479039 X3Xs 1 0.955506 0.955506 5.592859 0.031937
Xf 1 3.412578 3.412578 19.97482 0. 00045 Xﬁ 1 0.699153 0.699153 4.092349 0.061279
X1 Xy 1 0.257556 0.257556 1.507553 0.238432 X4 Xs 1 1.911306 1.911306 11.18744 0.004433
X1 X3 1 0.006806 0.006806 0.039839 0.844476 Xf; 1 26.29938 26.29938 153.938 0. 0001
X1 X4 1 0.589056 0.589056 3.44792 0.083078 20 54.55284 2.727642 15. 96569 0. 0001
X1 Xs 1 0.604506 0.604506 3.538353 0.079521 15 2.562659 0.170844
X% 1 3.955078 3.955078 23.15024 0.000229 35 57. 1155
X3X3 1 0.357006 0.357006 2.089663 0.168867
2.2.2
L X X XD X XeXs Xe (p<0.01); X,
Xs X&' XeXs XaXs (p<0.05).
(Xz) (Xs) X1 X3 X, 0 » Xa X
Y =98. 00187 + 0. 46625X, +0.06125X; - O. 351563X§ + 0. 234375X, X5 +0. 906562X§.
6 X, <0, Xs >0
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Fig.6 Surface plot and contour plot for X, and X interaction effectson yield of calcium propionate
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Fig- 7 Surface plot and Contour plot for X; and X interaction effects on yield of calcium propionate
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Fig. 8 Surface plot and contour plot for X, and X interaction effectson yield of calcium propionate
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X X; = - 0.225976, X,
= - 0.257025, X; =0.580235, X, = - 0.207842, Xs = - 0.028412, ,
98. 26%. , (98.26 £0.3) % (n =4).
2.3
HG2921-1999 , 96.52%, Pb 5.68 x10 ‘%,
0.12%, 0. 09%. , ,
. HG2921-1999 .
3
1 b
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STUDY ON THE PROCESSING COND ITIONSOF PREPARING
CALCIWM PROPIONATE USING CALCIUM CARBONATE IN EGGSHHE-L

LI Tao MA M ei-hu CAIl Zhao-xia ZHOU Yan-hua
(National R&D Center for Egg Processing, Huazhong A gricultural University, W uhan, 430070, China)

ABSTRACT

The preparation of calcium propionate by second conversion using recycled eggshell was studied in this
paper. On the basisof single-factor test, regression equation was established by orthogonal rotating combinato-
rial design of four factors and five levels The reault of variance analysis shoved that there exist significant
difference in the model. According © this model, the optimal reaction conditions are as follovs reaction
temperature 77.7 , the liquid ratio 1 17.4, the anount of propionate 159. 7%, the first reaction tme
1.8 h, sond conversion tme 55.8min. Under these conditions, the yield of calciun propionate was
98.26%. the purity reached 96.52%. All other paraneters confomed to the HG2921-1999 industrial
standard

Keywords eggshell waste, calcium propionate, second conversion, regponse surface methodology



