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Introduction;

Analysis of cations in aqueous solutions was done using both the UV Cat-1 and UV Cat-2
chemistries. There are several advantages to both chemistries. The UV Cat-1 chemistry allows for
analysis of free metals in solution as well as standard cations. The UV Cat-2 chemistry is slightly
more sensitive than UV Cat-1 for standard cations. Also if you do not want to "see" any metals you
can use UV Cat-2 to "mask” them. Both chemistries use indirect UV detection at 185nm to allow
for maximum sensitivity. Figure 1 is a cation test mix run using the UV Cat-1 chemistry. Figure 2 is
a cation mix analyzed using UV Cat-2 chemistry. As you can see both provide excellent separation
of the standard cations except for potassium (K*) and ammonium (NH,"). If you have samples that
contain both and you want to identify them you can add 18-Crown-6 to the sample. The addition of
18-Crown-6 allows for the separation of NH, and K. Figures 3 and 4 are of cations standards run
with UV Cat-1 and UV Cat-2 with 18-Crown-6 added. Figure 5 is a summary report of the same
cation sample analyzed using the UV Cat-2 chemistry with (bottom) and without (top) 18-Crown-6
added.

EXPERIMENTAL:
Cation Analysis
System: Q4000E
Electrolyte: UV Cat-1 or UV Cat-2 chemistry
Capillary: 75um X 60cm
Injection: Hydrostatic, 30 seconds
Run Voltage: +20kV
Detection: Indirect UV at 185nm
Data: Millennium 2010 Chromatography Manager, Ver. 2.1 with
CIA Option
FIGURES:

Figure 1: Electropherogram of cation standard using UV Cat-1 chemistry

Figure 2: Electropherogram of cation standard using UV Cat-2chemistry

Figure 3: Electropherogram of cation standard using UV Cat-1 chemistry with 18-Crown-6 added
Figure 4: Electropherogram of cation standard using UV Cat-2 chemistry with 18-Crown-6 added
Figure 5: Overlay of a cation standard without (top) and with (bottom) 18-Crown-6 added
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Report Method: Cations_A Version: 2.10

E For Sample: Cation std 1 vial: 1 Injection: 2 Channel:

! oc Chan: SATIN Processed: 12/30/94 03:59:27 PM

lchannel Descr:

lof 1

SATIN

Northern

Sample

Kentucky

Laboratory

Information

Project Name: CIA_Electronics_02

SampleName: Cation Std 1

Vial: 1

Injection: 2

Channel: SATIN

Date Acquired: 12/27/94 03:56:30 PM
Scale Factor: 1.00

Acq Meth Set:

CIA Cations
Processing Method:

Cations_UVCatl

Sample Type: Standard
Volume: 30.00
Run Time: 7.0 min
Date Processed:

Dilution: 1.00000

12/30/94 03:59:27 PM

SampleName: Cation Std 1 Electrolyte: 4.0 zmM UV Cat-1/6.5 mM HIBA
RunVoltage: +20 kV Detection: Indirect 185nm, 0.3 TC
InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm
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Peak Results
Migration Time Area Time Corr. Height _
#| Name (min) (uV*sec) Area (uv) Amount-ppm
1| NH4,K 3.715 1399 376.53 596
21 Ba 4.510 2297 509.29 887 2.000
3} Ca 4.997 3672 734.93 1227 0.750
‘ Na 5.187 3102 597.98 1201 0.500
5| Mg 5.433 4670 859.60 1571 0.500
6| Li 6.425 4810 748.67 1875 0.200
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. |[Report Method: Cations_A Version:
For Sample: Cation std Vial: 6 Injection:
roc Chan: SATIN Processed:

lChannel Descr: Indirect UV

2.10
3

12/29/94 12:07:49 PM

Page: 1 of 1

Channel: SATIN

Northern Kentucky

Laboratory

Sample Information

} Project Name: CIA_Edwards_ 01

i SampleName: Cation std
Vial: 6 Sample Type: Hydrostatic Standard
Injection: 3 Volume: 0.00
Channel: SATIN Run Time: 6.5 min
Date Acquired: 12/29/94 10:59:08 AM Date Processed: 12/29/94 12:07:49 PM
Scale Factor: 1.00 Dilution: 1.00000
Acq Meth Set: Cations Control

Processing Method: Cations_UVCat2 01

SampleName: Cation Std Electrolyte: 1 mM UV Cat-2/3 nM Tropolone

RunVoltage: +20kV Detection: Indirect UV 185am, 0.3 TC
InjectionMode: HBydrostatic, 30sec Capillary: 75um X 60cm
0.0075—
0.0070—]
‘ 0.0065— g
0.0060 —]
2 -
0.0055—
0.0050—
0.0045—] \ \J
] g AW
0.0040—
I 1 T ) ' 1 ¥ J 1
3.00 5.00
Minutes
Peak Results
Migration Time Area Time Corr. Height r _
#| Name (min) (uv*sec) Area (uv) unt-ppm
1| NH4,K 3.366 10563 3138.30 2309
2| Ba 3.911 3231 826.14 1693 1.500
3| ca 4,102 7206 1756.85 3211 0.750
4| Na 4.512 5758 1276.36 3463 0.500
S| Mg 4,628 8057 1741.08 3541 0.500
‘ 6| Li 5.471 9888 1807.44 2253 0.250
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For Sample:
Channel Descr:

Cation Test MixVial: 1

Indirect UV

Inj: 2 Chan:

SATIN

|
Proc Chan: SATIN Page 1 ok

Date Processed 12/30/94 10:48:34 P@
|
J

Northern

Kentucky

Laboratory

Sample

Information

Project Name: Sandia_CIA

SampleName: Cation Test Mix

Vial: 1 Sample Type: Standard

Injection: 2 Volume: 30.00

Channel: SATIN Run Time: 7.0 min

Date Acquired: 11/18/94 01:31:32 PM Date Processed: 12/30/94 10:48:34 AM
Scale Factor: 1.00 Dilution: 1.00000

Acq Meth Set:

Processing Method:

CIA Cations
Crown_01

: Cation Test Mix
: +20kV

Electrolyte: 5.0 mM UV Cat-1/4.5 mM HIBA/2.5 mM Crown

RunVoltage Detection: Indirect 185 nm, 0.3 TC
InjectionMode: Hydrostatic, 30sec Capillary: 75um X 60cm
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Peak Results
Migration Time Area Time Corr. Height _
#| Name {min) (uV*sec) Area (uVv) Amount -ppm
1] NH4 3.525 4773 1354.06 1265 2.000
2K 3.702 1438 388.45 684 1.000
3| Ca 4.548 1446 317.98 702 0.500
4| Na 4.736 1764 372.52 853 0.500
5| Mg 4.914 3305 672.53 1295 0.500
‘ 6| Ba 5.513 2377 431.17 1101 2.000
71 Li 5.757 5080 882.39 2049 0.400
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Report Method: Cations_A
For Sample: Cation std
SATIN

Indirect UV

Vial: 1
oc Chan:

I.:hannel Descr:

December 29, 1994

Page: 1 of 1

Version: 2.10
Injection: 1 Channel:

Processed: 12/29/94 09:08:00 AM

SATIN

Northern

Sample

Kentucky

Laboratory

Information

Project Name: CIA Edwards_01

SampleName: Cation sStd

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

Channel: SATIN Run Time: 6.2 min

Date Acquired: 12/29/94 08:49:31 AM Date Processed: 12/29/94 09:08:00 AM
Scale Factor: 1.00 Dilution: 1.00000

Acq Meth Set:

Cations_Control
Processing Method:

Cations_CrownOl

SampleName: Cation Std Electrolyte: 1 mM UV Cat-2/3 mM Tropolone/2.5mM Crown
RunVoltage: +20kV Detection: Indirect UV 185mm, 0.3 TC
InjectionModae: Bydrostatic, 30sec Capillary: 75um X 60cm
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Peak Results
Migration Time Area Time Corr. Height N
#| Name (min) (uv*sec) Area (uv) Amount-ppm
1| NH4 3.398 7068 2079.89 1872 1.000
2| K 3.775 3966 1050.48 1699 1.000
3| Ca 4.113 6132 1491.16 2878 0.750
4| Na 4.547 6948 1527.92 3793 0.500
| ‘ 5| Mg 4.644 7677 1653.00 3432 0.500
6| Ba 5.246 5353 1020.47 1741 1.500
71| Li 5.493 9046 1646.67 2113 0.250
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Regport Method: CIA_ Sum Version: 2.10
Project Name: CIA Edwards_01 Username: Stuart

SampleName: Cation Std Electrolyte: 1 mM UV Cat-2/3 mM Tropolone
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SampleName: Cation Std Electrolyte: 1 mM UV Cat-2/3 mM Tropolone/2.5mM Crown
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