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Abstract
ing method reported in the literature ,the effects of temperature and concentration on the viscosity of glucose solution were studied. [ Result] A no-
vel mathematical model between temperature & concentration and viscosity was established as g =g, exp [ ( —282 400/T° +1 999/T - 2. 874)

(School of Biological and Medical Engineering, Hefei University of Technology , Hefei , An-

[ Objective ] To study the effects of temperature and concentration on the viscosity of glucose solution. [ Method ] Based on the model-

m]. It was found by using extrapolation method that the theoretical water viscosity (u,)was not equal to the standard viscosity (u, ) when m—
0. '"HNMR method was used to measure the association degree of hydrogen bond of water molecules in the solution it was found that the viscosity
of glucose solution was mainly depended on the relative intensity of the interaction between glucose and water. Combined with the constant of wa-
ter viscosity at specific temperatures, it was suggested that there was a deviation in the constructed mathematical model:p, = 0. 410 7u,, +
0.518 8. Furthermore, the continuity equation was modified as u = {0. 736exp [ 6. 74 (273/T)° —4.8(273/T) - 1.94] +0. 518 8}
exp[ ( =282 400/T° +1 999/T -2.874)m] for the viscosity with temperature and concentration in glucose solution. [ Conclusion] The research

results can lay the theoretical basis for the preparation and processing of crystalline glucose.

Key words Glucose solution; Rheological properties; Viscosity ; Deviation analysis ; Hydrogen bond association

WFFE 2], AT AU 0 T AL A VX A A 20 T 10 285
SRR ORI AR /N B R, R e TS
fh TR N A E PR SR Y

Montanez — Soto % X 4 APHHA R A A B ER T T I8
WS, B BUALE 70 ©Brix 25 °C 451k T 4 20 73k 20 W5
1A, DA 2R Z86 3 L AR 100 5 28 pRB, AWV TR AV
AR B T R 3 Y L[ VR . 1965 4, Stokes 257
FHl Jones — Dole J5 2 1 i A% v B ) 4 H % WK (0. 02 ~
0. 10 mol/L) FYZH L 15 ¥k JiE (9 56 2, IF 45 1 WL AR 85 58 A5 0
fifp Ok i S FE MO 2R o Chirife 251 LU 40 B/ S8/ RERs/ 7L
W/ 22 AR N IR A A BT ST X 5, %88 T Wk XK &
BEEE SR , HE— AP UGIE TRV TR 5 e B T P
BRI IR B 453 , (EL R T 1 1 0 3 o A8 A P S
2003 45, Bui %5 UK Andrade > 2556 )5 T RIS RO 5 45
0 SCERIE SO AT T 400, ST T A A K o B
L ANV 1) 5 R 05 5 YAV m—0 I, AN K B
JiE SRR B AR, D) e A, IS R B, 2B
TR T Al P R X 1 22 86 B S M PR B 7, SR
SCRRARE ARy 1 X IR R AT, 0 ke
R X A DRI K TR R A e v 5 B 06 R AT T RS

EEBN HAE1992—) 4, EM% kA, ARt , ANFH 25 TA25 @
BER . x @R HIE e, ASFA AEALRS
B 2 TARAFR

i AE 2017 -05 -01

1 #R5AEZE

1.1 #R5ES

L1158k, JOKERRE, W A BB T 50 2 w5 4l
KW RS AT B w5 A ARK W 3 B T A F
1.1.2 U8, HBTFRY,AUYI20 B, H A B i 1E iR K%
By, HH - 2 B B0~ 5 3 F, NDJ - 58 #8954 i 3t 4R 1% 4%,
DMX500MHz, [

1.2 REHE

1.2.1  HA Ak r s . i NDJ - 58 RUBF R
FHEE TR A ZR B R T A, AR 0 S L R 1 1)
e ) S T B (288. 15,303 15,318, 15,333, 15,
348.15 K)FI & J (0. 6.1.2.1.9.2. 6.3. 4.4.2.5. 2,
6.3 mol/L) A T W M AR AR R R

1.2.2  BPAERESEIRTE ARG I, 5 T il 170 85 280 v Y % et
PRATF, 325 28 E R KA o M bty PEAS R BE 4T
Rtk ZIE R (" HNMR) K570 A At E /K (D,0) .

2 BRS5HH

2.1 REMBEMESEEARBENZE MK 1,
B 5 30 5 ) T o, A A VR R B Y AN R R B R R, FLi
WS (4.2 ~6.3 mol/L) R A AR BTE TR 2 Rk
(0.6 ~3.4 mol/L) (A4 B WL B I IR AN BB 818
MR ZRIRIE Ny 288. 15 K I, 74 0 86 I 8 2 oA 1) T
Tz Th s, A A Bk Bl 6.3 mol/L B, 14 22 86 ) e =5
(2700 mPa-s) ; 4R IR N 348. 15 K i, I i o 4 W s
WRFEE O 225 . ME 1 R, A AR B A — e P



4 B HOR A AY

bR R MR, HLIREE AR, Hg R B AN ]
6 000

S

—a— 06 nuléL
—e— L2 ml/L
5000 F —a—19mlL
—— 26 m)l;L
—<— 34 ml/L
4000 F 5 4omi
—— 52 ml/L
3000 F —— 6.3 ml/L

EEE

R (1)
Viscosity Il mPa- s

=5

0
280 290 300 310 320 330 340 30
iR JZ (T) Temperature || K

2 000

1000
DT —— —— \

0

280 290 300 310 320 330 340 350

Z6/% (1) Viscosity Il mPa- s

=4

IR JE (T) Temperature || K

1 ARKENSEERRFERBENTL L
Fig.1 The changing curve of viscosity of glucose solution at dif-

ferent concentrations with temperature
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Fig.2 The changing curve of viscosity of glucose solution at dif-

ferent temperatures with glucose concentration
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Fig.3 The fitting curve between In x and 1 000/7 for glucose

solution at different temperature
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Fig.4 The linear correlation between In x and m for glucose so-

lution at different concentrations
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Table 1 The comparison of the fitting degree between In y and m in
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