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APPLICATION BENEFITS

UPC2® with either UV or MS detection for the
analysis of non-ionic surfactant, offers:

m High-efficiency separation with excellent

resolution for approximately 20 oligomers.

B Analysis time less than 2 min
with PDA detection.

B Reduction in consumption
of organic solvents.

B Analysis at lower temperatures
than in GC or SFC.

m The detection of: additional minor series
components; by-products; impurities;
degradation products or contaminants.

WATERS SOLUTIONS
ACQUITY UPC2® System

Xevo® TQD

MassLynx® Software

ACQUITY UPC2 PDA Detector

Empower® 3 Software

KEY WORDS

Triton-X, cosmetics, personal care products,
household and industrial cleaning products

INTRODUCTION

The non-ionic surfactant Triton X-100 (Figure 1), an excellent detergent and
wetting agent, is readily biodegradable and achieves effective performance across
a broad temperature range. It can also be used as a dispersant and emulsifier for
oil in water systems. Because of these properties, Triton X-100 is used in many
household and industrial cleaning products, paints and coatings, pulp and paper,
oil fields, textiles, agrochemicals, cosmetics, and industrial materials.

Cy4H»,0(C,H,0
(Cs r212= 9(_1204 ) Figure 1. Triton-X-100 structure

and chemical formula.

It is essential to be able to monitor the composition of the non-ionic, octylphenol
ethoxylate surfactant Triton X-100, because differences in the ethoxy chain length

can affect characteristics of the mixture such as viscosity, solubility, and polarity.

The ability to detect the presence of by-products, impurities, degradation
products or contaminants present in surfactants is equally important. In addition
to identifying potential carcinogenic or allergenic compounds, the presence of
impurities can also affect the efficiency of the surfactant.

Surfactants are typically analyzed using techniques such as High Performance
Liquid Chromatography (HPLC),"? Supercritical Fluid Chromatography (SFC),? or
Gas Chromatography (GC).#3 Analysis by GC and HPLC can be time consuming, as
these techniques may require additional derivatization stages in order to improve
sensitivity, separation or resolve volatilization issues. GC or traditional SFC
techniques that employ high column temperatures can also limit the analysis of
thermally labile compounds. In some cases, baseline separations for oligomers
using HPLC, SFC or GC analyses are not achieved.


http://www.waters.com/waters/nav.htm?cid=134658367
http://www.waters.com/waters/nav.htm?cid=134608730
http://www.waters.com/waters/nav.htm?cid=513164
http://www.waters.com/waters/nav.htm?cid=10190669
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Waters® UltraPerformance Convergence Chromatography™ (UPC?) System, builds on the potential of normal-phase separation techniques

such as SFC, while using proven Waters’ easy-to-use UPLC® Technology.

This application note describes the analysis Triton X-100 utilizing UPC? with PDA and MS detection. Excellent resolution for approximately

20 oligomers has been achieved using lower temperatures than GC or traditional SFC analysis, making UPC® more amenable for the analysis

of thermally labile compounds. A significant reduction in the consumption of toxic solvents was also achieved compared to normal phase

HPLC analysis.

EXPERIMENTAL

UV conditions
UV system: ACQUITY UPC2 PDA Detector
Range: 210 to 400 nm
Resolution: 4.8 nm
UPC? System: ACQUITY UPC?
Column: ACQUITY UPC? BEH
2.1 mmx 50 mm, 1.7 pm
Column temp.: 40°C

Convergence column
manager back pressure: 1500 psi

1.0 uL
Methanol

Injection volume:
Mobile phase B:

Mobile phase gradient for UV detection is detailed in Table 1.

Time  Flowrate

(min)  (mL/min) %A %B  Curve
1 Initial 2.00 98.0 20 —
2 1.25 2.00 65.0 350 6
3 130 2.00 98.0 20 6
4 200 2.00 98.0 20 6

Table 1. ACQUITY UPC? mobile phase gradient for UV detection.

Instrument control, data acquisition, and result processing

Empower 3 Software was used to control the ACQUITY UPC?
System and ACQUITY UPC? PDA Detector, and provide data

acquisition and processing.

MassLynx Software was used to control the ACQUITY UPC? System
and Xevo TQD, and provide data acquisition and processing.

MS conditions
MS system:

lonization mode:
Capillary voltage:
Source temp.:
Desolvation temp.:
Desolvation gas flow:
Cone gas flow:
Acquisition:

UPC? System:

Column:

Column temp.:
CCM back pressure:

Injection volume:

Mobile phase B:

Xevo TQD

ESI +

3.5kV

150°C

500°C

800 L/hr

50 L/hr

Full scan
ACQUITY UPC?

ACQUITY UPC? BEH
2.1 mmx 50 mm, 1.7 pm

65 °C
1600 psi
1.0 pL

Methanol

Mobile phase gradient for MS detection is detailed in Table 2.

Time  Flowrate

(min)  (mL/min) %A %B  Curve
1 Initial 2.00 97.0 3.0 -
2 20.00 2.00 80.0 200 6
3 21.00 2.00 97.0 3.0 6
4 2300 2.00 97.0 3.0 6

Table 2. ACQUITY UPC? mobile phase gradient for MS detection.
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RESULTS AND DISCUSSION

UV detection results

UPC? conditions were optimized for the separation and detection of 20 Triton X-100 oligomers. The UV chromatogram for a 10 mg/mL
standard in isopropanol alcohol is shown in Figure 2.

MS detection results

The UV method demonstrated the speed and simplicity of UPC? for the analysis of Triton X-100. With further optimization of the separation,
in this example using a slower gradient, with MS detection additional characterization of the surfactant was achieved.

The chromatogram for Triton X-100 with MS detection, using the described UPC? and MS conditions, is shown in Figure 3. The oligomers
detected can be further identified considering the MS spectra, shown in Figure 4 for the oligomers identified as a, b, ¢, and d in Figure 3.
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Figure 2. UV chromatogram for a 10 mg/mL Triton X-100 standard.

Analysis of the Non-lonic Surfactant Triton-X Using UltraPerformance Convergence Chromatography (UPC?) 3



[ ADPLICATION NOTE ]

~ 5.72
5.71|.5.74,
4.98
4.22 Cro
. 7.21
3.510
7.22
7.91
2.82
2.81
8.62
9.31
. 2.80
& 9.96
2.18
4 10.56
11.16
1.67
0.01
1.25
18 T T T T T T T T T T T T T T T T 1 Time .
2.00  4.00 6.00 8.00 10.00 12.00 14.00 16.00 Figure 3. MS chromatogram
for a Triton X-100 standard.
709
1007 365 709 19
<] 10 <
d 714
692 b5 692
214 373 605 646
33 454 48 731 931 543 552559 570 580 590 601y ° 618620 639634 657 674575682 739
295 580 634 1 776,828908, 143, O-prrrrrr e T ~ m/z
e k, ZANN U2 VA AL S — 213458, 540 560 | 580 600 | 620 | 640 | 660 ' 680 700 720 740
200 | 300 400 504 | 600 ' 700 |800 ' 900 ' 1000 1100 1200 1300 ' 1400 < S
665
1007
100, " 665 44
2 666
C 66 670
648 671
SClk71 |549 r sse
543 634646 672
589, 7027 7327
574\5891 [587782.784 877920 10121036 13814021 307 ol 2 sss7_sigmra Sagson0s 612 e21 63097 X[ os l'.r ' l'f. b e R
600 700 |800 ' 900 1000 1100 1200 1300 1400 540 560 580 600 620 640 s 680 700 720 740
621
100+ 321 1004 44
621
b . ]
B ° 626
626
329 RN 27 60:05 527 642
214 21 582, 601 rszs 643 743
G203l 30000055 5451 £528700143820 °° 950997 1106 55 /2 Szsaspmamn X U ool 607 oogmesers sapmen s ey,
200 | 300 ' 400 504 ' 600 ' 700 '|800 ' 900 ' 1000 1100 ' 1200 1300 1400 540 560 0 600 620 640 660 680 700 720
577
100, 299 577 100, 44
a . o]
B 578
] 78 ° 582
560 560
a1 |77 33 se1 583
48| 659 r 599 734
(2 (3.39 4a7id4 7 k59> soera S%ssa 05478 1097 17177% 1302 MRuseuiaes | oloaz 552 Irfﬁﬁs“llﬁsl" |r| S13670622,630 642645 639660 668679681 696697 716722 737> 743144,
200 | 300 | 400 = 504 = 600 ' 700 ' |800 ' 900 ' 1000 1100 1200 1300 1400 540 560 580 600 620 640 660 680 700 720 740

Figure 4. Mass spectra for the individual Triton-X oligomers as indicated in Figure 3.
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By using a slower gradient additional details can be observed, such as the detection of: additional minor series
components, by-products, impurities, degradation products, or contaminants. An additional minor series
present in the analyzed sample of Triton X-100 is shown in Figure 5.
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Figure 5. Additional minor series highlighted in the analyzed sample of Triton X-100, with respective mass spectra.
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