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Introduction:

Analysis of saccharin in plating baths is of importance for monitoring of the overall quality of the
bath as it relates to the plating process. Saccharin is commonly added to plating baths as a hrightner.
Analysis of saccharin was easily done by CE using a phosphate electrolyte and direct UV detection
at 254nm. Analysis of saccharin in under 9.0 minutes was possible. Figure 1 is an electropherogram
of a water blank showing the large peak at 4 minutes containing the neutrals. Since saccharin can
have a charge at certa'L--_pits the phosphate electrolyte was pH adjusted so as to take advantage of
this. Figure 2-4 are of different levels of saccharin used in building a calibration curve. Duplicate
injections of three different level standards (4, 8 and 16 ppm) were run and a calibration curve (linear
through zero) created with a correlation coefficient (r2) of 0.9997 achieved. Figures 5 and 6 are of
duplicate injections of a used Ni-Fe plating bath (diluted 1-100) containing saccharin at an average
concentration of 645 ppm in the original solution. Normal levels for a new (unused) bath are around
690-710 ppm. As you can notice there is a slight change in the migrationtime of saccharin in the
sample analysis. This is due to the fact that the plating bath contains a high level of sodium
laurylsulfate (SDS) in it, which allows for some interactions to occur delaying the migration of
saccharin. (SDS is commonly used to separate neutrals and other compounds, by CE, by forming
charged miceUes with them) To verify the peak as saccharin the plating bath sample was spiked with
saccharin and run as shown in figure 7. As can be seen the suspected saccharin peak increases. This
migration time shift was later confirmed as weU by running saccharin standards containing differing
levels of SDS. As the SDS concentration increased the migration times increased. The other two
unidentified peaks are believed to be possible degradation products or contaminants in the plating
bath. Overall, CE provided a rapid means of anal3_g for saccharin in plating baths in less than 9.0
minutes.

EXPERIMENTAL:

Saccharin Analysis

Electrolyte: Phosphate Electrolyte
Capillary: 75urn X 60era
Injection: Hydrostatic, 30 seconds
Run Voltage: +18kV

' Detection: Direct UV at 254nm

Data: MSdtennhma2010 Chromatography Manager, Vet'. 2.1 with
CIA Option
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orthenentuckyLaboratorySample Information

o
j Name: Electronics_Low01

1_SampleName: Water Blank

Vial : 1 Sample Type: Hydrostatic Unknown
Injection: 1 Volume: 0.00

Channel : SATIN Run Time: 15.0 min

Date Acquired: 06/30/95 ii:45:16 AM Date Processed: 07/05/95 11:31:40 AM
Scale Factor : 1.00 Dilution: 1. 00000

Acq Meth Set : CE_Phosphate
Processing Method: Saccharin

8*_D_leName: Water Blamk RunVoltege: +18kq
InJectionlode: _static, 30see Detection: Direct 254mm, 1.0 TC
Capillary: 75%m X 60 ,'m
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Peak Results

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV) Amount (ppm)

1 Neutrals 4.058 11092 2733.26 1261
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"" Northern Kentucky Laboratory

Sample Information
CE

Project Name: Electronics_Low01

_leName: 4 ppm Saccharin

Vial: 2 Sample Type: Hydrostatic Standard
Injection: 1 Volume: 0.00

Channel: SATIN Run Time: i0.0 min

Date Acquired: 06/30/95 01:56:11 PM Date Processed: 06/30/95 05:20:12 PM
Scale Factor: 1.00 Dilution: 1.00000

Acq Meth Set: CE_Phosphate
Processing Method: Saccharin

S--T_le_lame: 4 _ Sacr2:arin RnnVoltage: +lSk_
InJe=tioDNode: _Irostati=, 30see Dete=tion= Dire=t 254=m, 1.0 TC
Capillary: 75-- X 60cs
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PeakResul_

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV) Amount (ppm)

1 Neutrals 4.087 11133 2724.18 1250

2 Saccharin 8.067 1026 127.21 254 4.000
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NorthernentuckboratoSample Information

e Electronics_Low01

16 ppm Saccharin

Vial: 4 Sample Type: Hydrostatic Standard
Injection: 1 Volume: 0.00

Channel: SATIN Run Time: I0.0 min

Date Acquired: 06/30/95 02:48:48 PM Date Processed: 06/30/95 05:21:04 PM
Scale Factor: 1.00 Dilution: 1.00000

Acq Meth Set: CE_Phosphate
Processing Method: Saccharin

InJeetionMode: HydLrostati¢. 30see Dete=tio_: Dire=t 254mm, 1.0 TC
Capillar_: 75umX 60=m
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PeakResults

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV) Amount (ppm)

1 Neutrals 4.090 10978 2684.13 1240

2 Saccharin 8.147 4241 520.58 688 16.000
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' Northern Kentucky Laboratory

Sample Information
CE

_oject Name: Electronics_LowOl

_pleName: Ni-Fe Sample (0.1-10mL)

Vial: 7 Sample Type: Hydrostatic Unknown

Injection: 1 Volume: 0.00
Channel: SATIN Run Time: i0.0 min

Date Acquired: 06/30/95 03:41:30 PM Date Processed: 07/20/95 12:22:14 PM
Scale Factor: 1.00 Dilution: i00.00000

Acq Meth Set: CE_Phosphate
Processing Method: Saccharin

InJe=tionl|ode: Hydrostatic, 30see Detection: Direct 254nm, 1.0 TC

Capillary: 75umX 60_--
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PeakResul_

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV) Amount (ppm)

1 Neutrals 4.183 10558 2523.73 1202

2 Saccharin 8.663 1810 208.89 827 643.351
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I _. _ Northern Kentucky LaboratorySample Information

cE
_oject Name: Electronics_Low01
_ampleName: Ni-Fe Sample (0.1-10mL)+ Saccha

Vial: 9 Sample Type: Hydrostatic Unknown
Injection: 1 Volume: 0.00

Channel: SATIN Run Time: i0.0 min

Date Acquired: 06/30/95 04:34:49 PM Date Processed: 07/05/95 11:29:06 AM

Scale Factor: 1.00 Dilution: i00.00000

Acq Meth Set: CE_Phosphate
Processing Method: Saccharin

8--_.leName: Ni-Fe Sample (0.1-10mL)+ Sa=c.harin RunVoltage: +18kV
Inje=tiom_ode: Hy_rostati=, 30sec Detection: Dire=t 254mm, 1.0 TC
Capillary: 75umX 60_-
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Peak Results

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV) Amount (ppm)

1 Neutrals 4.190 10562 2520.76 1180

2 Saccharin 8.697 3342 384.33 1139 1183.673
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_ Nor thern Kentucky Laboratory• Sample Information
CE

ect Name: Electronics_Low01

_leName: Ni-Fe Sample (0.1-10mL)

Vial: 7 Sample Type: Hydrostatic Unknown

Injection: 2 Volume: 0.00
Channel: SATIN Run Time: I0.0 min

Date Acquired: 06/30/95 03:54:39 PM Date Processed: 06/30/95 04:27:30 PM
Scale Factor: 1.00 Dilution: 100.00000

Acq Meth Set: CE_Phosphate
Processing Method: Saccharin

InJe¢tlo_ode: _2_rostati=, 30see Dete=tion: DireQt 254mm, 1.0 TC
Capillary: 75urn X 60cm
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PeakResul_

Migration Time Area Time Corr. Height
# Name (min) (uV*sec) Area (uV} Amount (ppm)

1 Neutrals 4.180 10707 2561.44 1206

2 Saccharin 8.660 1817 209.82 814 646.194
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FIGURES:

Figure 1: Electropherogram of a water blank
Figure 2-4: Electropherograms of saccharin standards
Figures 5 and 6: Electropherograms of Hi-Fe sample (diluted 1-100)
Figure 7: Electropherogram of Hi-Fe sample spiked with saccharin
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