FILEF LM K
2009 %01 A 1.

oI R Ok % % B

Wuhan  Inst,

Vol.31 No. 1
Tech. Jan. 2009

L F %5 1674 - 2869(2009)01 - 0017 - 04

& My B ) &

A2 P BB AR RO RE B R R K BR

EAA K L IAR LA (A%

(KR LEBEXRFHZEAL I EENLEEHFTH I L LH T, H KX 430074)

H Z.EFTETARAND-T m#ALEFRETAHE R4S I PMARESH 24 288.15~365.15 K
FTHRE AEXLDPLAHED. THREPHE. TR X IOPEAPESZARSER ERAV . REER
HREEHMEBEASHED FARDPZRES AN ZACAEFTRNBETHHERFTT AR ABRERE
. TARANHAAAARATARE TREDSELGRE.

FEE AR EBE; RS Rk
T E 45 £ 5. TQ615. 1 L AFIRED A

0 3]

AW EHRE - FTHE RRAFHFER
A 3T A R UEATEE (PP B R R B)E B W
EHRBGEZHETEZ - AERAERFTG
LT - AAMR ma kS AR
HBRPEIZFRXEH, FH . i h R,
EEGETXREEEF, dTREAZHRESK
AMAR G FRAEAEIRY R, ME K R
(REKRFZINBEARAVHELAIRENEZ S
HOBHRMEXR LA LY R T AR T
Bk Emf ARG ARG D R RE
HEEREL, TAHEHRbEFTBE R
it R A R 2R EF, B
B A RF R A R B R ERITTME,C
A W Allen,K C Watts S423% B8 B 82 69 408, TR 0
TAMRGHFEE, FLZLT R FRNRHD
HApRb g BA, A A RREAYRETE
#H A 2. 1% v, FY. Gerhard Knothe, Kevin R
Steidley M E T A RSB EKRB T O3 A6 A, 1
R LG b A 42 45 4, B85 4k Jh 42 K af o 4 B g
W K, BERE N AEZ DT Kanil
Krisnangkura 2 £ 7 —#F 2% 5 EMa 7 L5 8
JETFH ARG E, P BB T A gl &
TEOHDALRARAFRAY. ABRTHER
WERF,BEY R ERTHEREK
HXER EHRETH 22 186, H HlAf R4

e

S B #2008 - 09 - 04
AW .HF AR FAA20576105)

FemgwagS. s e FAREBI TR ED
BRSO ERFTT RN . XA FTEEBR
BIEFRTERGSTFTEAZLE s FEHX
PR F R AN ART . AT ERFT X
EhAMERA I REASETHHFRT. 3 BT H
A EZHBEAOREREBOMNER LKA
AAMARE AFBRARSBAFAZT X
Gl YRR RERBERA L AR RE
288.15~365.15 K T, st LAl R £ R K
BB ek 84T T A B,

1 3%

1.1 BAEFRXA
95 RFEEH-A ENE(RE) AR
E A AHEE A 0.001 g NDJ 7 %4 X #5437,
LEFREHFNEARNG A B REEKS
B LEWNEERRRESAMMA LT BARE, L
HARR R LA A SR,
EXOT-DPE-E RPN F A =P
V. EARAN LI~ A5, 0. HH. B
b R e W A [ A o 7 -
1.2 E&ERS
ZAREARAE RN BB R BRI R
B, ERHMIETEAARBRTESTHEIFHA,
RERBRARFEHELE  ARABHEERE L
Ry BA. RESHAHRE DT 1X10 ",
1.3 BESAZ
MEFE ERADCHEIAMNKEE, LT

A -BEAHA8L-) . . HEENAALHRE HRT & - 2HREE.
L EALHEFL HLATLESH LG A . HEAINGERLT, «BEREA



18 AR LEXFFR

F31 %

REEBBHBETHRLZE, REFRINRKLE
RAREALE, BFHAXBAENS LR L5445
HERAETUSEAMB L RE. 288N, &
BT R 3h B 8] b b s ok, b i 2P AP
SHRFAABEEREONE, LERES I, 4
BHBREEFEH R EHDTI0#K, 5 ERAR
AR FTHEHE. FEaOE T RA KA %
AR T2 B mPa - s &7 &4 F 1A

2 HmREHH#®

2.1 MBTEHEMBIE
ATHEMNEF T T EaTERE,MNET
EATE 298,15 K fa & T o945 /£, 5 L ak A 84T
W AL R | 7. AL HHELY, ¥E
Fef e KBS LKA SFRF. FALE
RS A R 7 kAT,
1 FETFTYHEAHWA203IK FORE
Table T The viscositics of the methanol and glycerol

at 293, 15 K and normal pressure

E 8 (mPa » ) FAEAEL . (mlta - 5
TER 0.580 0 0.591 5
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Fig.1 The rclationship between the viscosity of soybean

oil-biodicscl binary system and temperature
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Fig.2 The relationship between the viscosity ol soybean

oil-biodiesel binary system and temperature
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Table 2 The fitting results of the viscosity of soybcan oil-

biodicsel binary system and temperature

X1(A 5 h K E 530 A B 10° RE

0 6. 016 9 3,092 0.9919
0.1 6.3345 2.9758 0.9985
0.2 5.5314 2.6322 0.9983
0.3 5.7383  2.6646 0.995 3
0.4 5.399 2  2.4768 0.9982
0.5 5.077 3 2,4808  0.9978
0.6 5. 246 2 2,417 0.9937
0.7 5.6111 2,111 0 0.9961
0.8 5. 7001 2,151 3 0,997 7
0.9 5.7424  2.400 3 0.998 2

1 5.2584  2.1913 0.997 6
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The rclationship between the viscosity of methonal-

glycerol binary system and temperature
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Fig. 4 The relationship between the viscosity ol methonal-
glyecrol binary system and temperature
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Table 3 The [itting resuits ol the viscosity ol methonal-
glycerol binary system and temperaturc
X(H#mmEa30) A B =103 R?
0.5 8.013 2. 896 0.9771
0.6 7. 219 2, 899 0,989 1
0.7 9, 269 3. 701 0,999 0
0.8 12.132 1. 851 0.990 7
0.9 15.113 6.156 0.994 9
1 15.199 6. 489 0.993 6
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Table 4 The relationship between the viscosity ol methonal-soyhbean
oil-biodiesel ternary system and temperature
X1 £ 19 C 24 C 29 C 34 C 39 C 43.5C 48 °C 53C
il A E S0 g/ (mla = )
FamEa 0.1
0 10, 3 32,0 26,5 22,0 19,0 16, 8 11 13.3
02 26,3 22,0 15. 8 16,0 11. 0 12,5 11.2 10,2
0.1 16.6 14. 3 12.3 10. 8 9.1 8.5 7.9 7.2
0.6 11.1 9.7 8.1 7.6 7.1 6.5 6 5.9
0.8 8.3 7.3 6.6 6.0 5.3 4.9 4.5 4.1
1 6.4 2.3 4.8 4.3 4.1 3.9 3.6 3.3
Ve mEad0.2
0 29.5 23.95 21.0 19.3 16.5 14,5 12.5 11.5
0.2 19,2 15, 8 13.1 11.0 7.5 6.6 5.0 1.1
0.4 8.8 7.4 8.7 6.2 6.6 8.7 6.0 5.5
0.6 8.1 7.1 6.1 5.8 5.1 1.8 1.5 1.2
0.8 5.7 2.0 4.3 3.9 3.6 3.3 3.1 3.0
1 5.2 4.3 4.0 3.6 3.2 2.9 2.7 2.5
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FA M Andrade AR B /F LB, LHEE R4 A 5 (10%)-soybean oil-biodicscl ternary system and
_ lemperalure
. LR E A 2
X104 SR e - @) A B=10° R
T . 0 o = - P
REEMET 204 FHX LA LY RER 0% 6.9650 3.0990 0,993 8
EHEROEE, AR L T, EBEETE DT 20% 5.8878  2.6659  0.996 4
30mPa~s,mMEMEEHRBRANE R, HE 40% 5.3153  2.3662  0.9949
7 10 mPa» s AF. AR R WA T, & T4 60% 3.9663 1.8524  0.973 3
&’si%ﬁ"]ﬁ%ﬂ,ﬁﬁ%k,ﬁ]Hﬂ'ﬂ?ﬁ?Kﬁﬁﬁ‘ﬂki 80% 4.615 4 1.964 § 0.997 §
100% 4.2363  1.7640 0.977 2
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Determination and correlation of the viscosities of the

mixtures about the preparation of the biodiesel

XUE Kui-ling ,CITEN Wen ,WANG Wei-guo ,WANG Cun-wen " ,ZIIANG Jun-feng
(Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology » Wuhan 430074, China)

Abstract; Viscosities of the mixtures about the preparation of the biodiesel were determined between

293,15 and 343, 15 K under atmospheric pressure by using NIDJ 7 rotary viscometer, the mixtures

include soyhean oil and biodiesel, methanol and glycerol, methanol, soybean oil and biodiesel. The

experimental results showed that the viscosities of the mixtures decreased as the temperature increased.

And the relationship between the viscosities of the mixtures and temperature was correlated by Andrade

Equation using the least square method. The correlation cocllicients are approximate to 1, So it can be

used to calculate the viscosity of the mixtures at different temperatures and constitutors,

Key words: biodiesel ; viscosity; mixture;least square method
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