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THE EFFECT OF BINARY SOLVENT COMPOSITION AND POLARITY ON SEPARATIONS IN
REVERSED PHASE THIN LAYER AND HIGH PERFORMANCE LIQUID CHROMATOGRAPHYI,Z2

Haleem J. Issaq*, John R. Klose and William Cutchin
NCI-Frederick Cancer Research Facility
Frederick, MD 21701

ABSTRACT

The effect of the solvent's composition and polarity on separation in re-
versed phase thin layer and high performance liquid chromatography is discussed.
These results show that retention times cannot be predicted merely from the
polarity of the binary mobile phase. Although organic modifiers with the same
physico-chemical properties and from the same solvent qroup were used, the re-
tention times obtained using binary mobile phases having the same polarity, were
different, It was also observed that normal chain carbon alcohols gave retention
times different from those with a branched chain (g-propanol vS. jﬁg-prooanol),
and the longer the alcohol chain the higher the Rs value. The results also show

that not only the organic modifier used is important but the solute mixture used.

INTRODUCTI ON

It is not easy to select the best solvent system for adsorption, parti-
tion or ion exchange chromatography. Important considerations are the nature

of the material being separated (polar, non palar or ionic), and the solid
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phase (silica gel, alumina, cellulose, ion exchange, or reverse phase Cy, Cg
or Cig). The appropriate solvent can only be selected when these two factors
have been decided. When binary solvent mixtures are used, the analyst must
consider the solubility of the solute in the solvent, the effect of solvent de-
mixing, solvent strength (polarity) and hydrogen bonding. In ion exchange,
the buffer used, pH and ionic strength are important. Selection of a binary
solvent mixture and prediction of the elution times for the components of a
mixture may not be that simple. In reverse, and normal phase liquid chromato-
graphy elution times of the solute are a function of the properties of the
stationary and mobile phase,

Synder (1) gave the following equatien for calculating the polarity of a

binary solvent mixture used in reversed phase liquid chromatography:

P! = Py + p 1
9 PLre, P2 (1)

P' is the polarity of the mixture, ¢1and ¢2are the volume fractions of the
two solvents and Py and P are the polarity of the pure solvents. This re-
lation does not apply to normal phases in which the calculations are more
complex (1).

The relation between retention time (Ry) and capacity factor (K') is de-
scribed by the following equation:

K' = (Rt - Reo)/Rig (11)

Where Ryq 1s equal to the retention time of unretained solute.

Our objectives were to determine (a) the effect of the binary mabite
phase polarity and composition on separation; and (b} how the solvent affects
the bonded alkyl chain and, thus, the separation in reversed phase thin layer

(TLC) and high performance liquid chromatography (HPLC).

EXPERIMENTAL

Materials: Solvents were glass distilled (Burdick and Jackson), Chemicals
were analytical grade (Aldrich Chemical Co.) and used without further purifi-
cation. Reversed phase (RP-18) and silica gel TLC plates were purchased from

Whatman, Inc. Standard TLC tanks and equipment were used. Plates were spotted
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with 5 ul disposable micropipettes. The mobile phase was a binary alcohol/
water, and alcohol/alcohol mixture. The alcohols were methanol (MeOH), ethanol
(EtOH), n-propanol (n-PrOH), iso -propanol (i-PrQH), tert-butanol (t-BuOH) and
iso-pentanol (i-POH). Results with other binary solvent mixtures were also

examined.

Apparatus: A modular HPLC system consisting of Laboratory Data Control (LDC)
Constametric I and II pumps attached to an LDC Gradient Master, a Chromatronix
dual-channel uv absorbance detector, a Rheodyne injector, and a strip-chart
recorder operated at 0.2 in/min, was used.

The RP-18 reversed phase column (Merck) and u-porasil column (Waters Asso-
ciates) were 250 mm X 4.6 mm prepacked with 10 pym particle size materials. 10 yl
samples were injected. Experiments were run at room temperature using a mobile
phase flow rate of 1.2 ml/min. Retention times, peak widths (W) and resolution
{Rg) were determined with a Packard 1865 A/D converter connected to the UV de-
tector output of the liquid chromatograph. The output from the data system was

recorded on a 9866A thermal line printer (Hewlett-Packard).

RESULTS AND DISCUSSION

Table 1 shows the separation of benzo(e)pyrene (BeP) and anthracene spot-
ted on reversed phase C1g (TLC) plates and developed in binary alcohol/water
mixtures having the same polarity (5.60), calculated according to eq. (I).
Note that solvent demixing occurred when n-BuOH/H20, and i-PenOH/H20 were used
and, as a result, high R¢ values were obtained and the results had to be dis-
carded. However, when mixtures of MeOH/Hp0, EtOH/H20 and n-PrOH/H20 were used
the R¢ values for BeP and anthracene were different. Also, note that the sol-
vent mixtures n-PrOH/H20 and i-PrOH/H>0 gave different elution times, with i-
PrOH/H20 giving lower R¢ values for both BeP and anthracene. When the Rf
values were compared using i-PrOH/H20 and t-BuOH/H20, the longer carbon chain
alcohols gave higher R¢ values, but the separation factor o remained the same,

Since solvent demixing occurred with i-PrOH/H)0 and n-BuOH/H20 pairs, it

was decided to (a) use a lower polarity value (4.3) and to substitute methanol
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TABLE [

SEPARATION OF BENZO[EJPYRENE AND ANTHRACENE ON RP-18 TLC PLATES USING
A BINARY ALCOHOL/WATER MIXTURES HAVING THE SAME POLARITY (5.60)

SOLVENT RATIO (v/v EEE‘”‘Eflkggﬁﬁifiﬁi o
MeQH/Ha0 90.2/9.8 18 33 1.83
EtOH/H20 78/22 23 38 1.65
n-PrOH/Hz0 74.2/25.8 35 51 1.46
1-PrOH/H20 73/27 24 38 1.58
t-BuOH/Ha0 75.4/24.6 28 44 1.57
i-POH/H20 70.8/29.2 68+ 77* -

n-BuOH/Hp0 73727 63* 71* -

*Solvent Demixing

a = Rf anthracene/R¢ BeP

or acetone (AC=0) for water (Table II). The table shows that although the nine
binary solvent mixtures have the same polarity, different R¢ and o values were
obtained for both BeP, and anthracene in each solvent mixture. Rg¢ X 100
values ranged from 49-80 for BeP, and from 61-85 for anthracene. Note that,
for example, n-BuOH/H20, n-BuOH/MeOH, and n-BuOH/AC=0 all qave different Rf
values for both BeP and anthracene. This is because water, methanol! and ace-
tone each belong to a different solvent qroup (1). Differences in retention
times of BeP and anthracene were observed when the plate was spotted and devel-
oped in the following pairs of binary solvent mixtures, n-BuOH/MeOH and t-BuOH/
MeOH; and n-PrOH/MeOH and i-PrOH/MeOH, with the normal chain solvent giving the
higher R¢ values.

In another experiment, the volume of alcohol was kept constant at 90 ml
(Table III) and 95 m) (Table IV), while the volume of water was calculated

according to the following eq:

Vi P1ov Vh0 X PH20 = V2 Py + VxH0 X PH20 (11r)



18: 08 24 January 2011

Downl oaded At:

SOLVENT COMPOSITION AND POLARITY

EFFECT OF BINARY SOLVENT COMPOSITION ON R¢ AND o VALUES IN

SOLVENT
EtOH
n-PrOH/H20
n-PrOH/MeOH
n-BuOH/H20
n-BuCH/MeQH
i-PrOH/Me0H
t-BuQH/MeOH
n-BuOH/AC=0
n-PrOH/AC=0

EFFECT OF BINARY MOBILE PHASE COMPOSITION ON R¢ AND o VALUES OF

TABLE I

REVERSED PHASE TLC (P' = 4.3)

RATIO {v/v)

neat
95.2/4.8
72.7/27.3
93.6/6.4
66.7/33.3
66.7/33.3
80/20
66.7/33.3
72.7/27.3

TABLE 111

63
60
71
60
72
56
49
80
75

R¢X100
~ARTHRACENE

BeP

73
70
81
76
78
68
61
85
81

1.16
1.17

1.27
1.08
1.21
1.24
1.06

BENZO[EJPYRENE AND ANTHRACENE USING CONSTANT ALCOHOL BUT VARIABLE WATER VOLUME

SOLVENT
MeOH/H20
EtOH/H20
n-PrOH/H70
i-PrOH/H20
n-BuOH/Hy0
t-BuOH/H,0
1~POH/Hp0

RATIO (v/v)

90/10

90/17

90/19.7
90/20.6
90/20.6
90/18.8
90/22.4

18
29
38
29
53
36
65

R£X100

33
a4
51
44
63
52
73

Where V) and Vp are volumes of pure alcohols 1 and 2, Py and Pp are the polarity

of pure alcohols 1 and 2, VHZD is the known volume of water added and Vx(HZO)

is calculated volume of water. Vq and V2 were kept constant at 90 ml, VHZO was

10 m1. The experiment was performed to see the effect the water in the mobile
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phase had on {a) separation and (b) the Cyg alkyl chain. The binary solvent
polarity values of the mixture were not constant and varied by % 0.1 units, ex-
cept for MeOH/Hp0 (Tables III and IV). The tables indicate that, although the
amount of alcohol is constant, the Rf values of both BeP and anthracene, increas-
ed with increasing amount of water for both the normal, and the branched chain
alcohols, with the latter giving lower R¢ values. A few conclusions can be drawn
from the data in Tables IIT and IV. (a) The Rf X 100 values ranged from 33-73
for anthracene, and from 18-65 for BeP in 90m) alcohol/water (Table III) while
they ranged from 47-79 for anthracene and from 27-72 for BeP in 95ml alcohol/
water (Table IV); (b) better separation factors were found with the branched
chain alcohols; and (c) the same Rf values were ohtained for both compounds in
EtOH/ H20, and i-PrOH/ Hp0, although there was more water in the i-PrOH/Hz0 bi-
nary mixture, which may indicate that the solutes are more soluble in i-PrOH

than in methanol,

The results (Tables I-1V) indicate that Rf values were higher as the amount
of water in the mobile phase was increased, which may indicate a lack of inter-
action between the solute and the solid phase, and in turn collapse of the Cig
alkyl chain in the solvent as the volume of water increased, It also could

indicate a solute-solvent interaction. Tables IIl and IV show that, although

TABLE 1V
EFFECT OF BINARY MOBILE PHASE COMPOSITION ON R¢ AND o VALUES OF

BENZO[E]PYRENE AND ANTHRACENE USING CONSTANT ALCOHOL BUT VARTABLE WATER VOLUME

R£X100

SOLVENT RATIO (v/v P Rep  ANTHRACENE o
MeOH/Hy0 95/5 5.4 27 a7 1.74
ELOH/H0 95/12.5 5.0 30 46 1.53
n-PrOH/Hy0 95/15.2 4.9 43 57 1.33
i-PrOH/H20 95/16.2 4.8 33 a7 1.42
n-BuOH/H20 95/16.2 4.8 72 79 1.10
t-BuOH/Hp0 95/14.3 4.9 46 63 1.37

i-POH/H20 95/18.0 4.7 70 78 1.1
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the same volume of water was used in the i-PrOH and n-BuOH mixtures, different
Rf and « values were obtained, which suggests that the alcohol used plays an
important role in the separation process.

In view of these results another experiment was undertaken in which three
different groups of compounds with different chemical properties were spotted
on Cyg reversed phase TLC plates and developed under the following conditions
(a) pure alcohols: (b) constant alcohol/water ratio (90/10); (c) constant water
but variable alcohol ratio; (d) constant alcohol but variable water ratio; and
(e) constant polarity (5.1) using methanol/alcohol and water/alcohol. The
three group of compounds selected for this study were: (1) anthraquinones
[anthraguinone (A), methyl- (M) and ethylanthraquinone {E)]; (2) naphthalene (N)
and bipheny! (B); and (3) dimethyl- {MP) and diethyl- (EP) phthalates.

Note that, since we are studying the interaction of the solvent-solute-
bonded chain, we are ignoring the optimization of the separation factor(a).
Table V lists R¢ values for the three groups of compounds in pure alcohols. It
can be seen that Rf values did not increase with increasing chain length of the
alcohol (except methanol), which indicates that solute-solid phase interaction,

due to the solubility of the Cig alkyl chain in the alcohols studied, is not

TABLE V

SEPARATION OF ANTHRAQUINONE, METHYL- AND ETHYL ANTHRAQUINONE, NAPTHALENE,

BIPHENYL, DIMETHYL- AND DIETHYLPTHALATES IN PURE ALCOHOLS USING RP-18 TLC PLATES

R¢X100
SOLVENT ANTHRAQUINONES ——~  N+B
MeOH 53, 48, 48 58 69, 66
EtOH 72 78 88
ProH 75 80 88
i-PrOH 7 76 83
n-BuOH 70 75 78
i-BuOH 73 79 85
t-BudH 76 80 88

Note: When one number is reported it means that no separation
was achieved in that solvent,
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affected by the alcohol used. When constant ratios of alcohol/water v/v were
used, the R¢ values obtained for each group of compounds in the binary solvent
mixture were a function of the solute. The R¢ values for naphthalene and bi-
phenyl and the anthraquinones increased with the increase in normal alcohol
chain length. The phthalates gave comparable R¢ values in MeOH/Hp0, EtOH/H20,
n-PrOH/H20 and n-BuOH/H20. When the branched chain alcohol/water mixtures were
used {Table VI}, the R¢ values for each group of compaunds remained approximate-
ly constant (4#0.03 Units).

When the results in pure alcohol (Table V) were compared with those in (90/
10) alcohol/water (Table VI), differences in Rf values were observed. It was
also observed that MeOH/H20 {90/10) resolved the components of all the three
groups of compounds. The addition of 10% water to MeOH and EtOH (Table VI)
resulted in lower R¢ values for the anthraquinones than when developed in the
pure alcohol. No differences in Ry values were observed when water was added
to n-PrOH, i-PrOH, i-BuOH or t-BuOH. However, higher Rf values were obtained
when water was added to n-BuOH. Almost the same effect was observed for naphtha-

lene, biphenyl and the phthalates (Table VI).

TABLE VI
SEPARATION OF ANTHRAQUINONE, METYL ANTHRAQUINONE, ETHYL ANTHRAQUINONE, NAPTHALENE,
BIPHENYL, DIMETHYL- AND DIETHYLPHTHALATES IN CONSTANT ALCOHOL/WATER RATIO (90/10)
USING RP-18 TLC PLATES

RfX100

MOBILE PHASE FNTHRAQUINORES N8 PHTHALATES
MeDH-H»0 47, 40, 36 53, 47 73, 66
£t0H-Hp0 45, 50, 50 52 70, 67
PrOH-H30 75 75 89
1-PrOH-H»0 70 71 87
n-BuOH-Hp0 80 81 92

i -BuOH-Hp0 76 76 79
t-BuOH-Hp0 76 80 88

1-POH-H,0 76 76 90
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Table VII gives the Rf values of the three groups of compounds developed
in alcohol/water. The volume of water was kept constant (10 m!), while that of
methanol (90 ml) was replaced by a volume of an alcohol having the same polarity
as that of methanol (0.90 X 5.1 = 4.59). In this experiment we wanted to see the
effect of keeping the polarity of the alcohol and the volume of the water constant.
Note that the polarity of each binary solvent mixture is not constant according
to equation {1). The results show (Table VII) that resolution of the mixture in
each group is achieved only when MeOH/H20 and EtOH/H20 were used, but no separa-
tion was achieved using an alcohol with a chain longer than Cp, although the
three groups of compounds tested have different chemical properties. This indi-
cates that solvent-solute or solute-solid phase (Cyg) interaction was eliminated
and no separation was achieved using C-3 or higher chain alcohols. Table VII
also shows that, although the Rf values increased from MeOH to n-PrOH, they were
very similar to those obtained with the other alcohols (n-ProH to t-BuOH).

Table VIII lists the R¢ values obtained when the volume of alcohol was kept
constant (90 ml) but the volume of water was changed to compensate for the po-
larity of the alcohols according to equation (II1). The results indicate that

better resolutions were obtained for the anthraquinones and phthalates but not

TABLE VII
SEPARATION OF ANTHRAQUINONE, METHYL- AND ETHYL ANTHRAQUINONE, NAPHTHALENE,
BIPHENYL, DIMETHYL- AND DIETHYLPHTHALATES USING CONSTANT ALCOHOL AND
CONSTANT WATER POLARITY MOBILE PHASES ON RP-18 TLC PLATES

SOLVENT RATIO (v/v) _NTﬁﬁlﬁUTNﬁNF?T——“BfX132B PHTHALATES
MeOH/H20 (90/10) 47, 40, 35 53, 57 75, 68
EtOH/Hp0 (107/10) 67, 64, 61 66 85, 81
n-PrOH/H)0 (115/10) 73 74 88
n-BuQH/Hp0 (118/10) 73 74 83
i-PrOH/H20 (118/10) 71 71 86

t-BuDH/H20 (112710} 75 74 87
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TABLE VIII
SEPARATION OF ANTHRAQUINONE, METHYL-, AND ETHYL ANTHRAQUINONE, NAPHTHALENE,
BIPHENYL, DIMETHYL- AND DIETHYLPHTHALATES USING CONSTANT ALCOHOL BUT
VARTABLE WATER VOLUME ON RP-18 TLC PLATES

R¢X100

SOLVENT RATIO {v/v) RAQUINONES ~— ~~~ N+B_ PHTHACATES
MeOH/H0 (90/10) 47, 40, 35 53, 47 75, 78
EtOH/H20 (90/18) 63, 57, 53 56 85, 79
n-PrOH/Hy0 (90720) 65, 61, 61 59 77, 77
n-BuOH/H20 (90/21)* - - .
1-PrOH/H20 (90/21) 64, 60, 58 58 81, 78
t-BuOH/Hp0 (90/18.8) 76, 76, 76 73 92, 92

*Solvent demixing

the naphthalene or the biphenyl, which means that that the results are affected

by the solute used (3).

Table 1X shows the effect of replacing water with methanol to adjust the
polarity of the binary solvent mixture to 5.1. The results indicate an increase
in R¢ values with increase in the alcohol chain length. However, the resolution
of the solutes within a group was poor. This indicates that solvent-solute in-
teractions are the predominant factor, since separation is a function of the sol-
ute distribution coefficient. Table X gives the Rf values in a binary alcohol/
water (P' = 5.1) solvent mixture. Except for naphthalene-bipheny)l mixture, the
results indicate better resolution with alcohol/ water than with alcohol/meth-
anol solvent mixtures (Table IX), although the R¢ values obtained for each com-
pound are comparable, (Tables IX and X). This is because the addition of water
to the mobile phase decreases the solubility of the solutes (4).

Table XI gives the retention times and K' values for the three groups of
compounds using a Cyg column and binary alcohol/water mixtures having the same
P' value of 6.12 calculated according to Equation (I)}. Note that different K'
values were obtained for each compound in each mobile phase. These results

agree with those obtained using Cig reverse phase TLC plates.
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TABLE IX
SEPARATION OF ANTHRAQUINONE, METHYL- AND ETHYL ANTHRAQUINONE, NAPTHALENE, BIPHENYL,
DIMETHYL- AND DIETHYLPHTHALATES IN ALCOHOL/METHANOL BINARY SOLVENT MIXTURES HAVING

A CONSTANT POLARITY OF 5.1 ON RP-18 TLC PLATES

R¢X100
SOLVENT RATIO (v/v) NTARAQUTNONES “ N8 PHTHALATES
MeOH 100% 58, 52, 52 63 78, 73
EtOH/MeOH 86.4/13.6 61 68 75
PrOH/MeOH 82.3/17.7 66 72 78
i-PrOH/MeOH 81 /19 67 71 80
BuOH/MeOH 81 /19 79 83 89
t-BuOH/MeOH 83.6/16.4 68 73 83

TABLE X
SEPARATION OF ANTHRAQUINONE, METHYL- AND ETHYL ANTHRAQUINONE, NAPHTHALENE, BIPHENYL,
DIMETHYL- AND DIETHYLPHTHALATES IN ALCOHOL/WATER BINARY SOLVENT MIXTURES HAVING A
CONSTANT POLARITY OF 5.1 ON RP-18 TLC PLATES

REX100
SOLVENT RATIO (v/v) ANTHRAQUINONES ——~  N+B_ PHTHALATES
MeOH 100% 56, 51, 50 60 72, 69
ELOH/H0 86.4/13.6 56, 52, 49 52 73, 69
n-PrOH/H20 82.3/17.7 74, 70, 68 68 88, 84
BUOH/Ho0* 81.0/19.0 - - -
i-PrOH/Hp0 81.0/19.0 69, 66, 63 63 87, 83
t-BuOH/Ho0 83.6/16.4 65, 65, 65 64 82, 82

*Solvent demixing

When the binary solvent mixture was composed of solvents from different
solvent groups (1), the retention times were different on both silica gel and
C1g reversed phase silica gel plates (Table XII), although they have the same P'
value. It is interesting to note that the retention times of naphthalene on

silica gel plates were approximately the same no matter what binary mobile phase
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TABLE X1

SEPARATION OF ANTHRAQUINONE, METHYL- AND ETHYL ANTHRAQUINONE, NAPHTHALENE, BIPHENYL,

DIMETHYL- AND DIETHYLPHTHALATES USING Cyg HPLC COLUMN AND BINARY ALCOHOL/WATER MOBILE

PHASES HAVING THE SAME POLARITY (6.12)

SOLVENT ~ RATIO (v/v) Rpg(min.) Re/k' A M E N B MP
MeOH/Hp0 80720 2.55 Ry 6.5 7.7 9.0 6.5 3.5
K 1.55 2,02 2.53  1.16 1.55  0.37
EtOH/H20  69.4/30.6 2,55 Re 5.1 6.6 6.6 5.8 6.6 3.2
K 1.00 1.59 1.59  1.28 1.59  0.26
n-PrOH/H0  65.8/34.2  2.95 Ry 4.5 5.1 5.1 5.4 5.4 3.8
K' 0.3 0.73 0.73  0.83 0.83  0.29
i-PrOH/H20  64.8/35.2  3.20 Rt 5.5 5.5 6.5 6.5 6.9 3.9
K'*  0.72 0.72 1.03 1,03 1.16  0.22
TABLE XI1

SEPARATION OF A MIXTURE OF ANTHRAQUINONE, NAPHTHALENE AND DIMETHYL PHTHALATE ON
REVERSED-PHASE AND SILICA GEL PLATES USING DIFFERENT SOLVENT MIXTURES
HAVING THE SAME POLARITY*
RfX100

SOLVENT RATIO (v/v) PLATE ANTHRAQUINONE ~ NAPHTHALENE  Me-PHTHALATE

MeOH/H,0 45/55 RP-18 0 0 13
CH3CN/H0 52/48 RP-18 35 23 43
THF /Hg0 37/63 RP-18 8 5 21

Ethyl ether/

Hexane 52/48 Silica gel 92 99 79
CHC13/Hexane  35/65 Silica gel 50 99 25
CHpCly/Hexane 47/53 Silica gel 39 94 18

*From Reference 2.
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was used. This was not the case when a polycyclic aromatic hydrocarbon mixture
was separated on a u-Porasil column using 2% ethyl acetate/hexane and 2.15%
chloroform/hexane (Fig. 1).

Figures 2 and 3 show the effect of the organic modifier on the separation.
Although the polarity of the mobile phases are the same, replacing acetonitrile
by methanol gave different retention times, a and K' values, under the same

experimental conditions,

(b)
(c)
@
g
a @ ©
$
-
(a)
(b)
2% EtOAc/Hexane 2.15% CHClg/Hexane

Time

Figure 1. Comparative HPLC separation of benzo[alpyrene (a), naphthacene
(b) and anthracene (c) using a u-porasil column and two different
mobile phases having the same polarity; 2% ethyl acetate/hexane

(left) and 2.15% chloroform/hexane (right).

637
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(b)
(@
(a)
Q
7]
[ =4
)
[-%
7]
«
(b)
§3% CH30H/H20 62% CH3CN/H20
Time

Fiqure 2, Comparative HPLC separation of dimethylphthalate (a) and diethyl-
phthalate using a reversed phase Cyg column in two different
mobile phases having the same polarity; 53% methanol/water and

62% acetonitrile/water at a flow rate of 1.2 ml/min.

[f the 10 m1 of water in acetonitrile/water (90/10) is replaced by 20 ml
of methanol, both having the same polarity, the effect on Ry, a and K' values
are quite evident (Fig 4), This is due to solvent-solute and solute-solid

phase interactions.
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Fiqure 3.

(@)

.

(b)

(@)y(d)

53% CH30H/H20

Comparative HPLC separation of benzene (a) and naphthalene (b)
using a reversed phase C1g column and two different mobile
phases having the same polarity; 53% methanol/water (left) and

62% acetonitrile/water (right), at a flow rate of 1.2 mi/min,

62% CH3CN/H20

Time
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Figure 4. Comparative HPLC separation of naphthalene, anthracene, naphtha-
cene and benzo[e]pyrene using reversed phase C1g column, and two
different mobile phases acetonitrile/water (90/10) and aceto-

nitrile/methanol (90/20) at a flow rate of 1.2 ml/min.

The data presented here clearly indicates that the polarity of the mobile
phase is not as important as other parameters in liquid chromatography, such as

solvent-solute, and solvent-solid phase interactions,
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