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Agilent HC-C18 250 mm x4.6 mm 5 pm 1. 17 mmol/L 1 5-
- 85115 w/v 35C 1. 0 mL/min
0.5 ~20 mg/kg 0.999 93
2.53% 0.03 mg/kg 98.45% ~102.3%
0658 A 1000-8713 2011 01-0087-04

Abstract An indirect photometric detection method for the determination of hexane in the acid

cluster of caprolactam by high performance liquid chromatography was developed. Ultraviolet
UV absorption background reagents were added in the mobile phase and the hexane non-
absorption in ultraviolet region was directly determined by a UV detector. The effects of the
mobile phase composition species and concentration of the background reagents etc. on the
analyzed results were studied. The optimization of the separation was performed on an Agilent
HC-C18 column 250 mm x4.6 mm 5 pm . A solution of methanol-water 85:15 v/v con-
taining 1. 17 mmol/L 1 5-naphthalene disulfonic acid was used as mobile phase at a flow rate of
1.0 mL/min and the column temperature was set at 35 C. The gradient of wavelength was
adopted to adjust the relative size of systematic peaks and the target peaks. The linear relation-
ship in the range of 0. 5 - 20 mg/kg with a correlation coefficient of 0. 999 93 in this method was
obtained. The recoveries and relative standard deviation for the hexane in the acid cluster of
caprolactam were 98.45% - 102.3% and 2.53% respectively. The detection limit was 0. 03
mg/kg. The method is simple and has good selectivity high sensitivity and strong anti-inter-
ference ability for the accurate determination of hexane in practical samples quickly.
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1.2 HPLC
Agilent HC-C18 250 mm x 4.6
mm 5 pm - 85:15 wv/v
- 85:15 v/v 1.17
mmol/L 1 5- 1 mL/min
20 pL 35 C
400 nm 5 min 254

nm

0.5 ~20 mg/L
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C18
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- 85:15 v/v
2.1.2

phthalic acid
sulfosalicylic acid 1-naphthol

niacinamide 1 5- 1 5-naph-
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Fig. 1 Effect of methanol content on a relative N k" ‘ ‘ ‘ | ‘ | ] 0.00
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sponse of hexane ¢(1,5-Naphthalene disulfonic acid) / (mmol/L)
Chromatographic conditions detection wavelength 254 nm
1 5-naphthalene disulfonic acid concentration 1.17 mmol/L. 2 15- a

b
. . . Fig. 2 Effect of the concentration of 1 5-naphthalene
thalene disulfonic acid . . S .
disulfonic acid in mobile phase on a peak
height of hexane and b noise peak height
Chromatographic conditions methanol-water 85:15 v/v

containing different concentrations of 1 5-naphthalene disulfon-

1 ic acid as background reagent detection wavelength 254 nm.
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Table 1 Effects of different background reagents on
relative retentions and indirect detection
response of hexane

Back d Maximum Relati Indirect
ackgroun elative
g absorption . detection 400 nm
reagent retention
wavelength/nm response 5 min 1 5-
Phthalic acid 255 1.35 47.10
o 254 nm
Sulfosalicylic acid 297 1.43 34.26
1-Naphthol 230 0.73 58.25 3b
Niacinamide 268 2.52 32.87
1 5-Naphthalene 254 1.19 75.23
disulfonic acid
Chromatographic conditions mobile phase methanol-wa-
ter 85:15 v/v containing 1.17 mmol/L background rea- 3c
gent detection at the maximum absorption wavelength.
1 5-
3b
1 5-
2.2
0.5 ~20 mg/kg
2 15- 20 pL Y
0.47 ~1. 17 mmol/L X mg/kg Y =2.427 006 08X —

0.061 360 2 r=0.9999
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Fig. 3 Chromatograms of hexane by detection
with wavelength gradients

85:15 v/v
containining 1. 17 mmol/L 1 5-naphthalene disulfonic acid.
detection at 254
nm. b. sample same as in a detection with gradient of wave-
length detection at 400 nm in 0 -5 min then detection at 254

Chromatographic conditions methanol-water

a. sample 5 mg/kg hexane in methanol

nm. c. sample 3.57 mg/kg hexane in acid cluster of caprolac-

tam detection same as in b.
1. hexane 2. systematic peaks 3. impurity peaks.

2.3
2
5 mg/kg

6 RSD
2.53%

S/N 2
0.03 mg/kg

2 n=7

Table 2 Recovery of hexane spiked in acid cluster of
caprolactam samples n =7

Background/mg Added/mg Found/mg Recovery/%
3.631 1.980 5.580 98.45
3.672 3.300 7.049 102.3
3.607 5.280 8.826 98.84

2.4

10

0.112%
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