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The research on akali-refining of Idesa polycarpa var. vestita Bites

YAN G Fang-xia' ,SU Yirnrquan' ,L | Xiu-hong' ,ZHAN GJurrhua' ,WAN GJun®,
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(1 Collegeof Forestry, Northwest A & F University, Yangling, Shaanxi 712100, China;2 Shaanxi Hi- Tech Medical Information C,
Ltd, Xi’ an, Shaanxi 710075, China;3 Kyushu University 812-8581,Japan;4 Kyushu Electric Power C, | NC 849-0922, Japan)

Abstract : The alkali-refining effects of NaOH and Na. COs on shuidonggua oil (Acid value:22 mg/ g)
were compared ,and the influence of concentration of Na. COs solution ,reaction temperature ,stirring speed ,
washing temperature and amounts of solid Na.COs on a kali-refining were analyzed by orthogonal test and
sngle factor experiments,and finally the optimal conditions of Na: COs a kali-refining shuidonggua oil were
confirmed. The results showed that Na. COs was better than NaOH in the work of alkali-refining shuidong-
gua oil ,the optimal conditions of Na.COs a kali-refining shuidonggua oil were reaction temperature 75
stirring speed 100 r/ min ,temperature of washing water 80  ,concentration of Na. COs solution 170 g/L ,a
mount of solid Na. COs 105 g/ kg (w/w ,Na. COs to oil) . Under this condition ,the acid value of crude shui-
dongguaoil could be reduced to less than 1 mg/ g ,and could be used as material to produce biodiesel fuel
with alkaline catalyst through transesterification.
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, ; (A)
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Table 1 Hfect comparison of akali-refine reducing acid of shuidongguaroil between NaOH and Na, COs
/(mg- gt
Alkali Stirring mode Color of refined ail Soap amounts Sediment Acid value Yield
. 40 %
NaOH Changing eed Light yellow More Appear dowly 0.526 4 Abou‘; 40%
75 %
Na2COs Constant speed Orange Less Appear quickly and dearly 0.3939 Abouz 5%
2.2 75 Na COs 180 g/L
2 , 80 ,
:Na:COs > > ‘Na2COs >
> , , > > ,
A2B1GsD:2 y 100 r/ min s
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A2B1C:Ds , 100 r/ min 75 ,
Na. COs 130 g/L 70 , (<0.6),
[13,7] <
1 ’
, , Na COs ,
100 r/ min 75
, Na COs 180 g/L 80
2
Table 2 Results of orthogona experiments
/ / Naz2COs3 / / ! % /
Cmn-1 i o -1 i X 1
Sample No. (.r min ) Reaction (g-L°% Washing Refined ratio (mg 9"
1 60(A1) 75(B1) 130(C2) 90(Da) 75 0.4375
2 60 85(B2) 80(C1) 70(D1) 54 0.5053
3 60 95(B3) 180(Ca) 80(D2) 77 0.3844
4 100(A2) 75 80 80 67 0.2516
5 100 85 180 90 78 0.4201
6 100 95 130 70 76 0.2300
7 140(As) 75 180 70 79 0.1491
8 140 85 130 80 76 0.2836
9 140 95 80 90 22 0.4997
Ki 68.6 73.7 47.7 69.7
/ % Kz 73.7 69.3 75.6 73.3 12201 3
Refined ratio ks 59.0 58.3 78.0 58.3 T
R 14.7 15.4 30.3 15
Ki 0.4424 0.2794 0.4189 0.2948
! K2 0. 3006 0.4030 0.3170 0. 3065
(mg-g %) T=1.0538
Acid values K3 0.3108 0.3714 0.3179 0.4524
R 0.1418 0.1236 0.1019 0.1576
TKi K2 K3 4 3 ; T= Ko+ K2+ Ks, K
Note: K1 Kz and Ks denote average vaues of each group in Lo (3%) orthogona experiments. T= Ki + Kz + Kz, T is used to teg the K vaues
2.3 NaCOs o kg, 0. 13,
, ., NaCOs > 98 ¢/ kg
: ; 2
, , (8] , Na: COs 105 g/ kg
100 r/ min 75
Loy 180
Na: COs 180 ¢/L 80 T 09F i
. 0.8
, Na: COs %" 0 0.7+ —a— 3% Yield; 1
, 1 1 . NaCOs Eg 0.6 F —o— 2 {H Acid value
& 0.5 F
36 78 g/ kg, ; ﬁ<: 0.4 ]
=703+ 175 =
Nae COs >78 g/kg £ 0l Z =
: ,Na: COs 78 9/ kg A I PN
170 g/ kg 1.5%, 36 40 71 78 98 105125135170
Na,COH #=/(g - kg )
Na: COs Na,CO; amount
Na:. COs 36 170 g/ kg , 1 NaCOs
1, NaCOs >719 kg Fig.1 Hfect of NaCO; doseson acid value
0.4 mg/g, N&COs 71 170 and yield of shuidonggua al kali- refining oil
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2.4 NaCOs 3 ,
. 1
Na: COs ,Na COs , Naz COs
Na: COs 75

) ) A .15 # Yield; [ ./&1H Acid value

, :Naz COs ]
: , , . At S
o0 )
(56 &) 100 1/ min Ego4r =
53 =3
75 Na. COs 105 ¢/ kg g; 0.3+ 22
80 NaCOs E< 02} &
2 2, NaCOs £ o1l -
f—.%(
170 ¢g/L , \
, Na: COs s s e
J= N i BE/°C
) Reaction temperature
Na COs
1 3
Fg. Efect of tion t i
Naw COs 150 g/L ig.3 ect of reaction temperature on acid value
and yield of shuidonggua a kali-refing oil
, , 150 250 g/L
2.6
0.048 6
Naz COs 170 g/L 3 ’
0.6 - 81 (
b 4 ) 13
‘s 0.5 a0
. 479 § )
Eg04r 173 % , :
e €z
;_gé 0.3+ 177 ;E , 3 NaCOs
2l ,,1 176 & 105 g/ k 75  NaCO
a7 42 —&— % Acid value ; 195 = g'kg 3
& | —— 3% Yield - 170 g/L 80 :
# 0l 474
1 1 1 1 1 1 1 1 73
110 130 150 170 180 190 200 250 3
Na,CO, /K /(g L) Table 3 HEfectsof stirring speed on shuidonggua
Concentration of Na,CO, oil alkali refining (n=3)
2 NaCOs /(r- mn-% I % /(mg- g1
Stirring speed Yield Acid value
) ) 80 75.12+0.45 0.385+0.015
Fg.1 Hfect of concentration of Na;COz on acid value 9 77.98+0.56 0.397 +0.010
and yield of shuidonggua alkali-refining oil 100 80.85+0.85 0.320+0.012
2.5 110 72.22+0.72 0.324+0.011
1 3 1 1
100 r/ min NaCOs 105 1, 100 r/ min
o/ kg Na2COs 170 g/L 80 , 100 r/ min
3 3 , 75 , 3
80.81 %, 65 85 , , )
' NaOH

KOH [8,10-11]
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30 min Na& COs
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