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(JARC) Lcomd 3 (5352,15 s (fidgss ay puii

Yv

\ D}Low:.' &i’ )L%g ﬁw Jl.w




O g el A

40 ml/min bye oy ¢y 005 t 3
1V vs. 2V 1V vs. ANTOINE 2V vs. ANTOINE
variable 1 | variable2 | wvariablel | variable? | wvariable 1 variable 2
mean 4/92197 4/58135 4/92197 4/56135 4/58135 4/56135
variance 2/29858 1/90487 2/29858 2102903 1/90487 2102903
observations 3 3 3 3 3 3
pearson correlation 0/99967 0/99999 0/99955
hypothesizedmean
" difference ° ° °
df 2 2 2
t stat 4/18810 6/79521 0/56596
P(T<=t) one-tail 0/02628 0/01049 0/31423
t critical one-tail 2/91999 SD 2/91999 SD 2/91999 No SD
P(T<=t) two-tail 0/05256 0/02098 0/62845
t critical two-tail 4/30265 No S.D 4/30265 SD 4/30265 No S.D

Wy Sl Gy Pl Al i) ploj Cul 00

ool 423530 40 ml/min

S5 Ao
sl ) Gimgh cpl 5 edd alyl was alole wluly
£5 5 GC o ol 2 oo slogiall 2 1

(Trap) ab 25 pie b 3329 0josis 5 Sl
=5°C 005 Llod balps 1 (gylay diges
2 @ie (278 Slialojl @l (sas g 285 ) adllas
%Jai\)&c\fbbdu.SG 5 31
2 Jgilie plojer (55 oIl yolaie 4y GC gl S g
4

oy e loj el

Oloj gl S 83 g Coo p Sge slapzelily (S
GC oS 0 oy 32,5 9 655 bolse 5 gyl diges
S Sole b )by g0 loj yrebl cpiagR cnl > W
Jolie ol 59358 ol & ey Caa Y oleoj ©e
S 2ol Gl 28 e Shalejl 85 8 s 390
Jsibie S (i ) o oliee o 55 L g 032 0955
Sl do)d g ods) Hluly Pl S 5B il Igw 5
sanlie Joo )0 dawy dalgd 7 15 meS 4 s 3l
ey dilolw i (oo yiddi Jobs B by Cus yu do 2 0
Sl 3P @l g dwy (o Pl Sl 4 5 obsS olej

B Sl ©lis SKsen b ploj ol I e GC

o1 Lhmghy Lo 0,28 )3 (655 g5k Iy GC olSd ysml IS (ol Lyl 4

N, Jobo5 ol e o

(ml/min)

(min)

30 40 *

aie byd

\ D)Loa:') LK’ )LQA. LW Jl.w

el ol &85 ) 4 59y sl aded Sl AglS ol Al gt 4 pgd 59535 @

(JARC) Lcomd 3 (5352,15 s g3y ay puii



o Oyl Sl e Jas S 1)l

140

120

100

N

60

Stability Time {min)

44

e

20

\

\.

20

30

Flow {ml/min)

10 50 60

Gl (gl o S 53 (65 Wiged S dinge ploj 2903 B IS

hold Publ. Co, New York, USA; 1986.

[5] Ferri, C.; Reaktionen der Organischen Synthese,
Thicme Verlag, Stuttgart, Germany; 1978.

[6] Marschner, F.; Moeller, F.W.; Appl. Ind. Catal.;
2,349-411; 1983.

[7] Chany, T.; Rousseau, R.; Kilpatrick, P.K.; Ind,
Eng. Chen. Process. Des. Dev.; 25, 477; 1986.

[8] ASTM D-1945-03; Standard Test Method for
Analysis of Natural Gas by Gas Chromatography.
[91 ASTM D 1722-98 (Reapproved 2004); Standard
Test Method for Water Miscibility of Water-Soluble
Solvents.

[10] ASTM E 346-99 (Reapproved 2003); Standard
Test Methods for Analysis of Methanol.

[11JAOAC Official Method 958.04; Methanol in dis-
tilled liquorschromotropic acid colorimetric method;
AOAC International, Code No. 26.1.34; 1998.

[12] AOAC Official Method 920.132; Methanol in
vanilla extract-titrimetric method; AOAC Interna-
tional, Code No. 36.2.17; 1998.

[13] Mizgunova, U.M.; Zolotova, G.A.; Dolmanova,
LF.; Analyst; 121, 431-433; 1996.

[14] Sun, L.X.; Okada, T.; Anal. Chim. Acta; 421,
83-92; 2000.

[15] Sekine, Y.; Suzuki, M.; Takeuchi, T.; Tamiya, E.;

(JARC) omi 45 (6559,55 g idgss &yl

¥4

Osel S a5 3 L b ilel doe (aiy pen (yizeen

bl oo oS g by Hlaie > gl dblee )
2 0593 ) el S i el iy SO 95 5 iy
Bl polis g odgs das (Joilio Jgo doyd 65 0/ 4l
(LOQ) (yeass s {LOD) pasets 3> Jols g (Siwuls
5 Joile Jge 20> 0/1 0/03 55 4 (R,)

ol ad 0308 (6l oo polie a5 >0/999
ables ) osel Cawd 4 pdlie b (9 Slawle ylie duslio
Lyl 53 0/05  0/03 t
G e OB (hgy 93 sla aons &S oy LS alpe

&l
[1] Shin-ichiro F.; Shuhei M.; Yoshinori K.; Miki K.;
and Nobutsune T.; Applied Catalysis A: General;
207, 121-128; 2001.
[2] Breen, J.P.; Ross, J.R.H.; Catalysis Today; 51,
521-533; 1999.
[3] Kiler, R.; Chatika Voniy, V.; Herman, R.G.; Sim-
mons, G.W.; J. Catal.; 74, 343; 1982.
[4] Monick, J.A.; Properties and Manufacture, Rein-

3 b)‘.ows Qe )LQ). ‘ﬁﬂb Jl.w



[27] Wark, K.; Generalized Thermodynamic Rela-
tionships; (5th ed.), New York, McGraw-Hill, Inc.,
USA; ISBN 0-07-068286-0; 1988.

[28] Salzman, W.R.; Clapeyron and Clausius-Clap-
eyron Equations; University of Arizona; 2001.

[29] http://en.wikipedia.org/wiki/Antoine_equation

[30] Antoine C.; Comptes Rendus des Séances de
I'Académie des Sciences; 107, 681-684, 778-780,
836-837; 1888.

[31] Gans, P.J.; Physical Chemistry Isolving van der
Waals’ Equation; 1993.

[32] Miller, J.N.; Miller, J.C.; Statistics and Chemo-
metrics for Analytical Chemistry; (fourth edition);
ISBN 01300228885; 1943.

[33] http://en.wikipedia.org/wiki/Antoine equation.
[34] Wark, K.; Generalized Thermodynamic Rela-
tionships; (5th ed.), New York, McGraw-Hill, Inc.,
USA; ISBN 0-07-068286-0; 1988.

[35] Carl, R.N.; PvT Surface for a Substance which
Contracts Upon Freezing; Georgia State University;
2006  (http://hyperphysics.phy-astr.gsu.edu/hbase/
thermo/pvtsur.html).

[36] Salzman, W.R.; Clapeyron and Clausius-Clap-
eyron Equations; University of Arizona; 2001.

[37] Yaws C.L.; Yang H.-C.; Hydrocarbon Process-
ing; 68(10), 65-68; 1989.

[38] Wagner W.; Cryogenics; 13(8), 470-482; 1973.

[39] http://www.s-ohe.com/Methanol_cal.html.

[40] Dortmund Data Bank

3 D)Lo».:‘ Q- )LQ). LW Jl.w

O g el A

Karube, 1.; Anal. Chem. Acta; 280, 179-184; 1993.
[16] Chen, S.H.; Wu, H.L.; Yen, C.H.; Wu, S.M,;
Lin, S.J.; Kuo, H.S.; J. Chromatogr. A; 799, 93-99;
1998.

[17] Van den Berg, F.W.J.; van Osenbruggen, W.A_;
Smilde, A.K.; Process Control and Quality; 9, 51-57;
1997.

[18] Cheung, S.T.; Lin, W.N.; J. Chromatogr.; 414,
248-250; 1987.

[19] AOAC Official Method 972.11; Methanol
in distilled liquors-gas chromatographic method;
AOAC International, Code No. 26.1.36; 1998.

[20] Pollack, G.M.; Kawagoa, J.L.; J. Chromatogr.;
570, 406-411; 1991.

[21] Wilson, L.A.; Ding, J.H.; Woods, A.E.; Journal
of AOAC International; 74, 248-256; 1991.

[22] AOAC Official Method of Analysis; In Official
methods of analysis of AOAC International (15th
ed., PP. 739-750); 1990.

[23] Collins, T.S.; Miller, C.A.; Altria, K.D.; Water-
house, A.L.; American Journal of Enology and Viti-
culture; 48, 280-284; 1997.

[24] ASTM D 4307-99 (Reapproved 2004); Stan-
dard Practice for Preparation of Liquid Blends for
Use as Analytical Standards.

[25] Heravi, J.; Fatemi J.M.H.; J. Chromatogr. A;
897, 227-235; 2000.

[26] HTAS 1131/E,No: 4136783 Rev.1

(JARC) omi 45 (6559,55 g idgss &yl



A new model for calibration of methanol in homogeneous
mixture of gases

V. Kiarostami'*, B. Bozorgi? and N. Farahani'

1- Department of Chemistry, Islamic Azad University, North Tehran Branch, Tehran, Iran.
2- Petrochemical Research and Development Company, Tehran, Iran.

Recieved: September 2010, Revised: October 2010, Accepted: January 2011

Abstract: The purpose of this study was to investigate the possibility of making use of Antoine
equation to show a new model for calibration of methanol in a homogeneous mixture of gases in
the percent range. The effective parameters such as nitrogen flow rate, influence of gas trap and type
of connectors were investigated. The new instrumentation system was designed in the laboratory
so that the percent of methanol was calculated by setting temperature, measurement of the system
pressure, and use of vapor pressure of methanol in the studied temperatures. The results show that
the calibration of gas chromatography with the concentrations obtained by Antoine equation in the
constant temperatures and nitrogen flow rate ranges have precision more than 95%. The optimum
condition for calibration of methanol in the temperature range of -5 to 5°C were utilization of two
vessels (methanol and trap)and stainless steel connectors in the new designed system with nitrogen
flow rate of 40ml/min. The linear dynamic range for methanol calibration was 0.1 to 6.5 mol% and
the other figure of merit such as Detection limit (LOD), determination limit (LOQ) were 0.03 and 0.1

mol% and also determination coefficient (R,) were 0.999 respectively.
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