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1. Scope of application

This standard shall specify quantitative analysis method of metallic Inorganic components

that is included in diesel fuel.

2. Lead and vanadium
2.1 Summary of method
Powder a sample and dissolve powder by hydrochloric acid.
After treating lead with dithizone method and vanadium phosphotungstovanadic acid
method, analyze with spectroscope.
2.2 Equipment
(1) Boro silicate glass equipment

(2) Electric furnace : the one that can be controlled in 150 ~ 550 °C.

(3) Spectrometer

(4) Separatory funnel : The one that the capacity is 125 m€ and has TFE- Fluoro carbon
cover.

2.3 Reagent

(1) Hydrochloric acid

(2) Hydrochloric acid (48%)

(3) Sulfuric acid

(4) Sulfuric acid (1 : 1)

(9) Xylene sulfuric acid ; Metal —free

(6) Ammonium hydroxide

(7) Buffer solution : Dissolve potassium cyanide (KCN) 20 g, ammonium citrate 6 d,
sodium sulfuric acid 6 g into water each and mix them. Then, add ammonium

hydroxide 150 mt and dilute with water up to 1 ¢.

This solution is valid for 3 months.
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(8) Dithizone solution : Dissolve 30 mg dithizone into chloroform 1 &.
This solution must be stabilized for 4 weeks.

(9) Lead standard solution (1 m€ = 0.005 mgPb) : Dissolve lead nitride 1.5885 g into
250 mi water and put in 1 £ volume flask. Then, add nitric acid 8 mf and dilute with
water up to indication line.

(10) Nitric acid

(11) Nitric acid (8 + 992) : Mix nitric acid 8 m{ with water 992 mt.

(12) Phosphate acid (1 : 2)

(13) Potassium permanganic acid standard solution (KmnQO,4 0.1 N) : Make 1 ¢ solution by
dissolving KMnO, 3.2 g into water.

(14) Sodium hydroxide (1000 g/ {) : After dissolving sodium hydroxide 25 g into water
25 mi, use it when it becones transparent.

(15) Sodium tungstate solution (185 g/ {) : After dissolving 18.5 g sodium tungstate into
hot water and cooling, dilute up to 100 mt.

(16) Vanadium standard solution (1 m€ = 0.5 mgV) : Put vanadium pentaoxide 0.4463 g
into a 400 m{ beaker and follow 2.6.3. However, add not 1 m€ but 4 m¢ sulfuric acid.
Wash the mass flask with distilled water and make the solution 500 m¢.

(17) Vanadium standard solution (1 m& = 0.005 mgV) : Put standard solution 10 m{ of (16)

into 1 £ mass flask and dilute with water up to indication line.

2.4 Sample extraction
This refers to KS M 2001 (Sample extraction method of crude oil and oil products)
2.5 Measurement line
2.5.1 Lead measurement line
(1) Extract lead standard solution (1 m¢ = 0.00& mgPb) 0, 2, 5, 10, 15 m{ each using
pipette, and dilute with nitric acid (8 : 992) up to 50 m{.

(2) Treat this solution according to 2.6.2 (5) and (6).

At this moment, lead standard solution “O” is empty sample.
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(3) After adding 25 m{ dithizone solution per 1mg Pb, measure the degree of light
absorption and draw measurement line.

2.5.2 Vanadium measurement line
(1) After putting 0, 5, 10, 15, 20 m{ vanadium standard solutions (1 m€ = 0.005 mgV)
using pipette in a 100ml beaker, treat according to 2.6.3 (1)

(2) Measure the degree of light absorption and draw measurement line.

2.6 Operation
2.6.1 Sample powdering

(1) After measuring weight of a sample exactly, put it in a platinum crucible and add

xylene sulifonic acid 8 g.
In addition, make empty sample by the same method.

(2) In order to prevent equilibrium phenomenon of a sample, heat it slowly and powder.

(3) After dehydrating mixed material and putting it in an electric furnace of 150 °C, raise

the temperature up to 525 °C

(4) After adding distilled water 25 m{, sulfuric acid (1:1)5 mfand HF 2 mi into the

powder and heating until it is dehydrated, powder it in an electric furnace of 525 °C for

an hour.

(5) Using small amount of hot hydrochloric acid, transfer the powder into 25 mt a mass

flask.

Dilute up to indication line with water and decide this solution as sample solution.
2.6.2 Lead (Pb)
(1) Dilute sample solution 2 m{ with about 20 m{ water and put it in a separatory funnel.
After making base solution by adding small amount of ammonium hydroxide solution,
add buffer solution 10 m{ and dilute up to 50 mi.
Add 15 m¢ dithizone solution and stir by shaking for about 2 minutes.

(2) Transfer dithizone solution into another separatory funnel and store.
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