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Polarographic determination of lead in petrochemical products

Summary The determination of the lead content in engine fuels has gained considerable importance
since the introduction of the catalyst technique. Even small contents of lead injure the effec-
tiveness of the catalysts or may destroy them. On the other hand, there are still many vehi-
cles on the market which are driven with leaded fuel (additions of tetraalkyl lead). Here also,
the knowledge of the lead content is of interest.

With reference to DIN 51769 and ASTM D-1269 a simplified procedure for the determination
of lead in petrochemical products is described. The products are disaggregated with HCI
and the lead compounds are transferred in lead(II)chloride. After extraction with water, the
inverse voltammetric Pb determination is carried out.

Apparatus P 2.506.0010 Polarecord or 2.626.0010 Polarecord

with 2.663.002X VA Stand and 2.608.0010 VA Controiler
or

2.646.003X VA Processor with 2.647.0020 VA Stand

» Reflux apparatus

A

Reagents » Hydrochloric acid: w(HCl)=0.36 AR grade or "Suprapure” (36%)
» Heavy fuel: boiling range 200...240 °C
» Nitrogen: out of steel bottle with reducing valve
» Pb standard: p(Pb)=1g/L.

1.599 g Pb(NO3); are diluted in AR grade water and mixed with 1 mL
conc. nitric acid. Dilute to 1 L with AR grade water.

By diluting with AR grade water standards with ifower concentrations
are prepared.

» AR grade water
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Polarographic determination of lead in petrochemical products

Sample prepa-
ration/
extraction

» The apparatus is constructed according to illustration on page 1. 10 mL heavy fuel, 10 mL
HC! and 10 mL sample are pipetted into a round flask with two openings. Bubble Nj
through the mixture and boil for 45 min under reflux (with 15 min only 90% of the lead is
extracted).

» After brief cooling draw-off the lower aqueous phase almost completely with a measuring
pipette and put it into a 50 mL graduated flask. Add a further 10 mL AR grade water to a
round-bottom flask and boil again for 5 min.

» After cooling transfer the mixture into a separating funnel, pour the aqueous extract also
into a graduated flask, fill it with AR grade water to the mark and mix.

Method

Add 15 mL AR grade water into the the polarography vessel. According to the lead content
use now different quantities of extraction solution and different enrichment periods:

lead content mg/L: 100 pL extraction solution

lead content pg/L: 5 mL extraction solution
The HCI of the extraction solution serves as base electrolyte. As it is also present in dif-
ferent quantities because of the different sample sizes, the peak potentials of the lead are
displaced correspondingly.

100 yl sample size 5 mL sample size
method’amplitude DP/ +30 mV DP/ +30 mV

U set -0.7V -0.7V
enrichment period 60 s 180 s

U stop -0.2V -0.3V
sweep rate 10 mV/s 10 mV/s
Epppp) Pb app. -0.27 V app. -0.43 V

The determination of the content is carried out according to the standard addition method. A
blank value (inclusively extraction step with heavy fuel, however without sample) has to be
determined and to be deducted.

Remarks

» The determination limit conforms to the blank value, which, under observance of the
above instructions, lies at 10...20 pg/L Pb approximately.

» The detection limit fies under 1 pg/L. Pb.

» In order to keep the apparatus free of lead, it is rinsed with warm, diluted nitric acid (app.
10%). The polarographic measuring cell can be cleaned with cold nitric acid of the same
concentration.
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Polarographic determination of lead in petrochemical products

Example

Determination of lead in "red” fuel: Program of the 646 VA Processor
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Determination of lead in “red” fuel: Resuiltat block of the 646 VA Processor
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Polarographic determination of lead in petrochemical products

Example Determination of lead in "red” fuel: Example of curve of the 646 VA Processor
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Determination of lead in "red” fuel:

Program of the 646 VA Processor for the determination of the blank value in ug/L
(or for "green” fuel)
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Determination of the blank value: Example of curve of the 646 VA Processor
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