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Determining the Heat Capacity at Constant Pressure of
Biphenyl + Ethanol/2-propylalcohol /1-propylalcohol
Solutions with DSC Method
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Abstract: The heat capacity at constant pressure of biphenyl + ethanol/2-propylalcohol /1-propylalcohol solutions at differ-
ent temperature and concentration were determined by DSC. ¢, was correlated with Biphenyl content and the tempera-
ture (7) by means of polynomial regression analysis, and the equation of binary system was established to calculate c,. The
results showed that the ¢, of biphenyl + ethanol/2-propylalcohol/1-propylalcohol solutions increased with the increasing tem-
perature and decreased with the increasing biphenyl content. Calculated values were compared with the experimental data.
The average relative deviations of ¢, for biphenyl + ethanol/1-propylalcohol/2-propylalcohol solutions are 0.187% , 0.386%
and 0.222% respectively. With these equations, ¢, of biphenyl + ethanol/2-propylalcohol/1-propylalcohol solutions can be
calculated under different temperatures and with different biphenyl contents. The research can provide some basic thermody-
namics data for the biphenyl crystallization process.

Key words: DSC; binary system; heat capacity at constant pressure; correlation

WOR R B ML TR, 2 M TRy 3R SAa QR AR R Se Gk . 1 Tk BB R SR Bk
PR, B AT R AR, R ERT  —BoR ADRG 45 Sl & 9 073k, BRIV SGad 2o s kg
SNl HATHR AR A AR BOR L 8,38 70% DL EEBOR RIS, PRl CRE ks

YR B 2014-10-13; fEEBHEA: 2014-12-30
EEE: 2%ar (1987—) , o, WHbARIEAN, Wb ; BEEE: T2 ¢, m#Ed, wangyanfei@tust.edu.cn.



2015 4E 8 A

WAL, A DSC NEBR Z I/ S N BEAE N B TR HUE TRV - 41 -

A B Al PR = A 20T Sy T R B2 R R
(W B T 26, AR AT A S BB I S M T 2 B3t
i, TR IR ARV A A7 % A iE
T IENEE | 55 N B 50 25 i AR IR, (R
TR + S/ S N/ IR N A 2 TR (cp)
Bl ASCINE: TIRORTE OB IENEE S NEE P A
(7 Ik B AL T B9 P TR A, JF A Bt fE AT 17 o6
K, X RARAS S Ry K B A B s R B A T T
FhIE.

1 HESAE

1.1 KK S5EE

IR, iRt L 99.7% , fifi 2 B Zead 2k &5 i
Peali, 2 ORI I ToK OB SN EE,
afi, deRbRE CRED 1L T = R B BRA 5 IE N,
SrHral, FERICRE RHD A6 T 0 52 2 A BR 3 vl

DSC-200F3 HI2/m 434 Y, 78 E NETZSCH
AT
1.2 {UFBKIE

55 1 ST R AR R A ek B AR O R R R
1E. R TIRUEAER el S, R DSC I T AnifE
FESRBIRE SR 156.60 °C, SHLEIRIE 156.61 Clt
BWG.
1.3 BELEEEATHNE
13.1 WX R

FESE TR P It S B A AR 22 Sek e A PR AN A
2, A SR W 5 A I ST (AR ERE .
132 BH&E

SRR U SR B AR, DR RS T A e SR
FEFNRBUEALIE. WA N, % s 4 20 mL/min,
33 N, MRy 20 mL/min, HUAEHIA A B
wi AR AR, RRIIRE S YR I o e
I, B AR R Z 0.3 MPa Y IE , HHHER
AFLFL T, LAB IRFE S 5 K, i3V E D7 =T AR
UEIH 38 AR i BT i AN

B ETEN S N — X ZS 38, T B
AT RN, KRR IR B ETE 273.15 K,
R 15 min L B A9 2 MR RES 5 A FRe i
POPBRRZS) , RJE LA 5 K/min BRI HE B4
PRI 10 min J5REIREE 20 IR ; 7R R
WA EABCERES, T “BIE + FEi B,

TESLL LA AT AR R B S k. B i i
A7 2 WEEs , WO A e A 4
1.4 TAIEEMIIE

R TR E AR AT SR, DUAR IR R AR b
PPEEE 5 SCHR[12]45 H IBER Ll e TR A AH LK
SR 1 PR, A SORARIR IR 1 S35 {8 34 b SCik
E K, (B SCRRAEL RN SE 56 (H A~ F- XM 22 0.77%
A] DL (B 5 SOk B B vV & B, e IR A
PIMRIRZETE 2% AN, U0 RH I 5 350 i — e oA 1

2.4
-
N,
5ol LNIES
&
T 2.0}
=
:;
1.8 H
1.6 1 1 1 1
360 380 400 420 440 460

T/K

E1 REEKEHSEEE S CEEXTLE
Fig. 1 Comparison of the values of biphenyl in liquid
state in literature and those in the experiment
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Tab.1 The experimental values of ¢, for biphenyl +
ethanol solution

¢/ Tg' K™
T/K

0.00 0.02 0.04 0.06 0.08
298.15 2.426 2.407 2.392 2.371 2.357
303.15 2.480 2.459 2.447 2.430 2.410
308.15 2.542 2.517 2.505 2.485 2.468
313.15 2.606 2.581 2.563 2.546 2.525
318.15 2.673 2.647 2.628 2.613 2.592
323.15 2.746 2.720 2.699 2.684 2.662
328.15 2.825 2.796 2.770 2.759 2.736
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Tab.2 The experimental values of ¢, for biphenyl + 2-
propylalcohol solution

K o/ g 'K

000 002 004 007  0.09
308.15 2753 2726 2697 2653 2.629
313.15 2839 2804 2773 2726 2.695
318.15 2925 2886 2854  2.802 2770
323.15 3014 2972 2937 2882 2.847
328.15 3011 3063 3.026 2966 2930
333.15 3214 3157 3120 3.052  3.021
338.15 3320 3256 3217 3142 3.116
343.15 3428 3358 3316 3234 3216

FAMBREEE H30% Ham

VS IO 1) o B
FIFZESY B T — 0 E + CF5/1E N

Pt/ S N FEAEAS R R R T 1) e, HHPBER) ¢,

IR T2 SCHk[17], JCBRES IR ILEK 4—% 6.

£4 BK+ ZEAEGHEE ¢,

Tab.4 The calculated values of ¢, for biphenyl + ethanol

x3 BE+ EREARNERE
Tab.3 The experimental values of ¢, for biphenyl + 1-
propylalcohol solution

solution
7K o Vg K

0.00 0.02 0.04 0.06 0.08
298.15 2.426 2.404 2.384 2.362 2.341
303.15 2.480 2.458 2.436 2.415 2.393
308.15 2.542 2.519 2.497 2.474 2.452
313.15 2.606 2.583 2.559 2.536 2.513
318.15 2.673 2.649 2.625 2.600 2.576
323.15 2.746 2.721 2.696 2.670 2.645
328.15 2.825 2.799 2.772 2.746 2.720

- c/Jg"' K"

0.00 0.02 0.04 0.06 0.08
308.15 2.655 2.613 2.580 2.532 2.502
313.15 2.694 2.650 2.632 2.585 2.559
318.15 2.754 2.724 2.684 2.643 2.616
323.15 2.817 2.785 2.743 2.706 2.673
328.15 2.884 2.851 2.805 2.771 2.734
333.15 2.955 2.919 2.872 2.841 2.799
338.15 3.029 2.991 2.959 2914 2.871
343.15 3.107 3.065 3.023 2.990 2.946
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Tab.5 The calculated values of ¢, for biphenyl + 2-
propylalcohol solution
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K ¢,/ (Jg"' K"

0.00 0.02 0.04 0.07 0.09
308.15 2.753 2.726 2.699 2.659 2.632
313.15 2.839 2.811 2.839 2.741 2.713
318.15 2.925 2.896 2.866 2.823 2.793
323.15 3.014 2.983 3.014 2.907 2.876
328.15 3.111 3.079 3.047 2.999 2.967
333.15 3214 3.180 3.147 3.096 3.063
338.15 3.320 3.285 3.250 3.197 3.161
343.15 3.428 3.391 3.354 3.262 3.262
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Tab.6 The calculated values of c, for biphenyl + 1-
propylalcohol solution

K c/(Jg"K")

0.00 0.02 0.04 0.06 0.08
308.15 2.655  2.630  2.605 2.581 2.556
313.15 2694 2669 2644 2619 2.594
318.15 2754 2728 2702 2.676 2.651
323.15 2817 2790 2764 2737 2.711
328.15 2.884 2857 2829 2802 2.774
333.15 2995 2927  2.898 2.870 2.841
338.15 3.029  3.000 2970  2.941 2.911
343.15 3.107  3.077  3.046 3.016 2.985
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Tab.7 Values of fitting parameters in eq. (5) and eq. (6)

ST N a by c
PR + % 7.166 -0.042 8.571x 107
R + SN BE 5.674 -0.035 8.276 x 107
I + B R 8.593 -0.048 9.437x 107
:fﬁf4¥§2 a b, (&)
B + 2B -5.380 0.036 -6.905x 107
R + SNEE 16.683 -0.086 8.979 x 10°7°
B + IE NS -31.889 0.189 -2.979x107*

WIS BT AR B XT3 R oA REOR + &
5/ 1E N/ S N B ¢y S SRR T8 %) S S5 A %
253590 0.187% . 0.386% . 0.222%.
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Fig. 2 Correlation curve of specific heat capacity of bi-
phenyl + ethanol solution at different mass fraction
of biphenyl
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Fig.3 Correlation curve of specific heat capacity of bi-

phenyl + 2-propylalcohol solution at different mass

fraction of biphenyl
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Fig.4 Correlation curve of specific heat capacity of bi-

phenyl + 1-propylalcohol solution at different mass
fraction of biphenyl
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