DIONEX Application Note
AN 51

Method for Determination of Anions in Sodium Hydroxide

INTRODUCTION
This method is used to determine the levels of anionic chlorate. Monitoring the chlorate concentration insures
impurities in a 50% sodium hydroxide solution. Anions the process is working correctly.

which can be determined by this method include chlor-
ide, nitrite, sulfate, phosphate, chlorate, and nitrate.
RECOMMENDED EQUIPMENT

DISCUSSION OF METHOD . g;rtlfite:;hannel Ion Chromatograph with conductivity
The IonPac AS9 can be used for the determination of « IonPac AS9 (P/N 42025)
anions in a caustic solution when used in conjunction « JTonPac AG9 (P/N 42024)
with an OnGuard-H Sample Pretreatment Cartridge. « Anion MicroMembrane Suppressor (AMMS)
(P/N 38019)
+ 25 puL. Sample Loop
Standard Chromatogram » Nylon or high-density polyethylene bottles (such as
Nalgene 2010 or 2002) for storing samples with
" Peaks: minimal carbon dioxide absorption
8 eaks: + 100 mL polypropylene volumetric flasks (such as
1. Fluoride .
5 4] 9 5 Chiorite Nalgene 4100) for preparing samples
.| € 3. Bromate « Standard laboratory apparatus (analytical balance,
4. Chloride pipettes, etc.)
12 Z g'r‘;':' " e OnGuard-H Sample Pretreatment Cartridges
7: Chiorate (P/N 39596)
8. Nitrate
9. Phosphate
10. Sulfite
— l I i t 11. Sulate SOLUTIONS AND REAGENTS
0 5 0 e 2 % 18 megohm-cm deionized water
Anion Suppressor Regenerant Concentrate 0.50 N
Figure 1 sulfuric acid (P/N 37164 - 4 pack)
Reagent sodium salts of the analytes for preparing
Caustic manufacturers need an accurate method to standards

monitor the concentration of chlorate and other anions in  AS4A Eluant Concentrate (P/N 39513)
their chlor-alkali processes. In chlor-alkali processes,
chlorine and sodium hydroxide are produced by the
electrolysis of a saturated brine solution. A diaphragm is Now sold under the
employed to separate the chlorine generated at the anode iantif

and the caustic soda produced at the cathode. Without Thermo Scientific brand
the diaphragm to isolate the solutions, the chlorine and
caustic would react and eventually produce sodium
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PREPARATION OF REAGENTS

Eluant and Regenerant Preparation

Step 1. Elvant:1.8 mM Na,CO,/1.7 mM NaHCO,
@ Pipette 10.0 mL of AS4A eluant concentrate
into 1000 mL volumetric flask.
@ Use deionized water (18 megohm-cm) to
dilute the eluant to a final volume of 1000 mL.

Caution: Do not use hydroxide to adjust the pH
of the eluant to affect the selectivity of the
system. Using hydroxide in the eluant may cause
irreversible damage to the IonPac AS9 Separator
Column.

Step 2. Regenerant: 20 mN sulfuric acid
Add 20 mL of anion micromembrane concentrate
to 400 mL of deionized water. Mix and dilute to
a final volume of 500 mL with deionized water.

Anions in 0.38 N NaOH Sample Pretreatment with OnGuard-H

Peaks:

Fluoride
Chioride
Nitrite
Bromide
Chiorate
Nitrate
Phosphate
Sulfate
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Figure 2

STANDARDS PREPARATION

Stock Standards

Prepare 1000 ppm standards of each of the following
analytes by dissolving the corresponding mass of the salt
in 1.000 liter of deionized water:

Mixed Standards

A convenient mixed standard that gives comparable
responses for the different analytes can be prepared by
diluting the following amounts of the individual stan-
dards together to 1000 mL. Appropriate mixed standards
may be prepared from the 1000 ppm standards above.

Volume of Stock Standard  Final Mixed Std. Conc.

1 mL stock 1.0 ppm F-
5 mL stock 5.0 ppm CIO,
5 mL stock 5.0 ppm ClI-
6 mL stock 6.0 ppm NO,-

10 mL stock 10.0 ppm Br

15 mL stock 15.0 ppm CIO,

15 mL stock 15.0 ppm NO,-

20 mL stock 20.0 ppm HPO =

25 mL stock 25.0 ppm SO

* Dissolve NaSO, in 500 mL of DI Water and 145 mL of reagent
grade glycerol. Dilute to a Final volume of 1 Liter with DI Water.



SAMPLE PRETREATMENT

The 50% w/v NaOH (19.1 N) samples first must be
diluted at least 1:50 (0.38 N or less). This will ensure
that the capacity of the OnGuard-H cartridge (1.8 — 2.0
megq/cartridge) is not exceeded before an adequate
amount of sample has been flushed through it.

Use a 5 mL syringe to provide the necessary pressure
on the OnGuard-H cartridges in manual pretreatment of
the sample. Flush the cartridge with 10 mL of deionized
water before using a cartridge for sample pretreatment.
Push the sample through the cartridge at a flow rate of
4 mL/min. to maximize loading on the cartridge bed.
Discard the first 3 mL of sample pushed through the
cartridge. Use the next 1 mL of sample to load the
sample loop. Inject the sample onto the IonPac AS9 for
the determination of the anions in the caustic (Figure 2).

Note: Without proper sample pretreatment it is not pos-

sible to obtain accurate results and the chromatography
is compromised (Figure 3).

CONDITIONS

Anions in 0.38 N NaOH No Sample Pretreatment
1
3 8
2 4567 9 19
0 5 10 15 20 25
Minutes

Figure 3 -Note- Anion Concentrations should be as in Figure 2.

Sample Loop Volume:

Guard Column:

Separator Column:

Eluant:

Eluant Flow Rate:

Suppressor:

Regenerant:

Regenerant Flow Rate:

Expected Background Conductivity:
Expected System Operating Backpressure:

25 uL

IonPac AG9

IonPac AS9

1.8 mM Na,CO,, 1.7 mM NaHCO,

1.0 mL/min.

Anion MicroMembrane Suppressor (AMMS)
20 mN H,SO,

3-5 mL/min.

12-16 uS

300-600 psi
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