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Application Note

ANSI

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 . 

Single-channel Ion Chromatograph with conductivity
detector

The IonPac AS9 can be used for the determination of . 

IonPac AS9 (PIN 42025)

anions in a caustic solution when used in conjunction . 

IonPac AG9 (PIN 42024)

with an OnGuard-H Sample Pretreatment Cartridge. . 

Anion MicroMembrane Suppressor (AMMS)
(PIN 38019)

. 

25 ~ Sample Loop

Standard Chromatogram . 

Nylon or high-density polyethylene bottles (such as
Nalgene 2010 or 2002) for storing samples with

11 k 

minimal carbon dioxide absorption

8 Pea IS: .d . 

100 mL polypropylene volumetric flasks (such as

5 7 9 ~: ~~I~~lit: 

Nalgene 4100) for preparing samples

4 6 3. Bromate . 

Standard laboratory apparatus (analytical balance,

4. Chloride 

pipettes, etc.)

123 10 5. Nitrit~ . 

OnGuard-H Sample Pretreatment Cartridges

6. Bromide

(PIN 39596)

7. Chlorate
8. Nitrate
9. Phosphate

10. Sulfite
I I I I I I 11. Sulfate SOLUTIONS 

AND REAGENTS

0 5 10 Mh*I 15 20 25 18 

megohm-cm deionized water

Anion 

Suppressor Regenerant Concentrate 0.50 N

Figure 1 sulfuric 

acid (PIN 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 (pIN 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
employed to separate the chlorine generated at the anode
and the caustic soda produced at the cathode. Without
the diaphragm to isolate the solutions, the chlorine and
caustic would react and eventually produce sodium

Headquarters: Regional Offices: International Subsidiaries:
DionexCorporation Sunnyvale,CA: (408) 737-8522 Dionex Canada Ltd. Dionex (UK) 

Ltd. DionexGmbH DionexS"A. DionexS.R.L. OionexB.V.

P.O. Box 3603 Itasca, IL: (312) 773-6850 Etobicoke, Ontario Camberley, 

0-6270 Idstein Boulogne, France Roma, Italy 4817 BL Breda

Sunnyvale,CA Houston, TX: (713) 847-5652 (416)620-0077 Surrey, England 

West Germany (1)46216666 (6)3792984 The Netberlands

94088.3603 Atlanta, GA: (404) 432-8100 (276)691722 

(6126)6036 (76)714800

(408) 737-0700 Marlton, NJ: (609) 596-0600

wesrawlins
New Stamp



""'-
~ '-'- -).0- -

PREPARATION OF REAGENTS STANDARDS PREPARATION
Eluant and Regenerant Preparation Stock Standards
Step 1. E1uant:1.8 mM N~CO/1.7 mM NaHCO3 Prepare 1000 ppm standards of each of the following

(j) Pipette 10.0 mL of AS4A eluant concentrate analytes by dissolving the corresponding mass of the salt
into 1000 mL volumetric flask. in 1.000 liter of deionized water:
@ Use deionized water (18 megohm-cm) to

Peaks: Mixed Standards
1. Fluoride A convenient mixed standard that gives comparable

2 2. Chloride responses for the different analytes can be prepared by
3. Mtrite diluting the following amounts of the individual stan-
:. ~~:a~ dards together to 1000 mL. Appropriate mixed standards6: titrate e may be prepared from the 1000 ppm standards above.

7. Phosphate
8. Sulfate

1 8 Volume of Stock Standard Final Mixed Std. Conc.

I I I I I I
0 5 10 15 . 25 1 mL stock 1.0 ppm F-

... 5 mL stock 5.0 ppm C102-

Figure 2 5 mL stock 5.0 ppm CI-
6 mL stock 6.0 ppm N02-

10 mL stock 10.0 ppm Br
15 mL stock 15.0 ppm C103-
15 mL stock 15.0 ppm N03-
20 mL stock 20.0 ppm HP042-
25 mL stock 25.0 ppm 8°42-

. Dissolve NaSa, in 500 roL of DI Water and 145 mL of reagent

grade glycerol. Dilute to a Final volume of 1 Liter with DI Water.
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SAMPLE PRETREATMENT
Anions In 0.38 N NaOH No 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 1
meq/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 2 3 8 9 0
4 mL/min. to maximize loading on the cartridge bed. 1
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 I I I I I I
the detennination of the anions in the caustic (Figure 2). I I I I I I

0 5 10 15 20 25
Note: Without proper sample pretreatment it is notpos- MkMMa

sible to obtain accurate results and the chromatography
is compromised (Figure 3). Figure 3 -Note- Anion Concentrations should be as in Figure 2.

CONDITIONS

Sample Loop Volume: 25 ~
Guard Column: IonPac AG9

Separator Column: IonPac AS9
Eluant: 1.8 mM NazCO3, 1.7 mM NaHCO3

Eluant Flow Rate: 1.0 mL/min.
Suppressor: Anion MicroMembrane Suppressor (AMMS)
Regenerant: 20 mN HzSO 4

Regenerant Row Rate: 3-5 mL/min.
Expected Background Conductivity: 12-16 J.lS

Expected System Operating Backpressure: 300-600 psi
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