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Abstract: Petroleum contains sulphur as an inevitable impurity. Different analytical methods are discovered 

for the determination of the sulphur content from minute level to high level. Various analytical techniques that 

are used for sulphur determination in crude oil, petroleum products and feedstock are sketched briefly in this 

review paper. 
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1. Introduction 
Sulphur is basically present in petroleum items and feedstock including raw petroleum which is the 

input of petroleum refinery. Amount and measure of sulphur compound in various petroleum tests shifts with 

rough source and refinery preparing technology. Sulphur mixes are available in various structures as hydrogen 

sulphide, sulphides, sulphur dioxide, mercaptans, thiophenes, benzothiophenes and dibenzothiophenes. These 

sulphur mixes are unfavourable for refinery handling because of reactant poisons, plant consumption and 

environmental contamination. 

Ecological control offices extended the greatest suitable sulphur content in petroleum items around the 

world. This pattern of extending of sulphur breaking points will proceed over the coming years. To accomplish 

the stringent sulphur determination of petroleum items, the sulphur estimation is fundamental in whole 

petroleum industry, ideal from approaching raw petroleum all through refining procedure, to transportation, 

stockpiling and dispersion. Logical methodologies like oxidative microcoulometry, bright fluorescence, non-

dispersive infrared, X-beam fluorescence spectroscopy, titration methods, gravimetrically, radiometric 

colorimetry, potentiometric method, and gas chromatography, are being utilized for sulphur assurance. Sulphur 

speciation (atomic species determination), gives extra contribution to moderating sulphur issues of petroleum 

refinery, giving more noteworthy knowledge than measuring absolute sulphur content alone.  

Brief truths of test strategy, testing range, exactness, science of estimation, preferred standpoint and 

constraints each explanatory method being utilized for sulphur assurance are exhibited in this article. This article 

will be supportive to undergrads, analysts, explanatory physicist, prepare architects and approach producers. 

 
2. Experimental Procedure 

2.1 Sampling 

Examining of LPG, other petroleum items and feedstock, is being finished by manual inspecting strategy and 

programmed testing technique. Inspecting of petroleum items, feedstock and unrefined petroleum ought to be 

done in compartments made of plastics, glass or metal with reasonable plugs or plastic plugs. The LPG and 

different vaporous ought to be gathered in metallic bombs of high weight bearing limit. Subsequent to 

examining, these petroleum tests ought to blend legitimately to make the agent test and these examples ought to 

be taken care of with care. National enactment and rules on wellbeing and security ought to be taken after amid 

examining and testing. 

 

2.2 Analysis: 

Sulphur in petroleum tests is available in various structures and a few expository methods are being 

utilized for their location, assurance and speciation. Subtle elements of individual systematic method are given 

underneath in various segments.  

 

2.2.1 Determination of Hydrogen Sulphide: 

Hydrogen sulphide in petroleum test is distinguished (subjective test) by specialist test and assurance 

(quantitative test) by lead acetic acid derivation method, cadmium sulphate method, and numerous headspace 

extractions.  

Hydrogen sulphide in petroleum product is distinguished by shaking the example (10 mL) with sodium 

plumbite arrangement (5 mL) and shading change is watched. The presence of dark shading demonstrates the 

nearness of hydrogen sulphide. Infrequently, light to dull yellow shading is likewise watched which is because 

of the impedance of mercaptan sulphur. The hydrogen sulphide of petroleum tests can assault numerous metallic 
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and non-metallic materials. A negative outcome (no dark shading appearance) guarantees that the convergence 

of hydrogen sulphide is low and is lacking to bring about issues in typical utilize. Hydrogen sulphide of LPG 

sample is determined by passing the LPG sample over a filter paper which moist with lead acetate solution. 

Hydrogen sulphide of test sample reacts with lead acetate to form lead sulphide and produces coloration on filter 

paper from yellow to black.  

The changes in colour of filter paper depend on amount of hydrogen sulphide of tested sample. If 

methyl mercaptan is present in sample it produces a transitory yellow stain paper which, fades completely in 

around 5 minutes. Sensitivity of this test method is about 4 mg/m3. 

In cadmium sulphide method, hydrogen sulphide of tested sample is converted to cadmium sulphate by 

reaction with acidified cadmium sulphate solution. The cadmium sulphate precipitate is filtered off and acidifies 

in the presence of standard iodine solution. The excess of iodine is determined titration with sodium thiosulphate 

solution. In multiple headspace extraction and sulphur detection method, a specified quantity of test sample is 

placed in a headspace vial and heated in an oven. The hydrogen sulphide present in headspace, measured by 

lead acetate method, or chemiluminescence detection. 

 

2.2.2 Determination of Thiol/ Mercaptan Sulphur 

Thiol/mercaptan sulphur in petroleum tests is recognized (subjective test) by specialist method, and 

measured (quantitative test) by stain locator method, and potentiometric method.  

Nearness of mercaptan sulphur (subjective test) in petroleum tests is controlled by shaking the 

petroleum test (10 mL) with sodium plumbite arrangement (5 mL) and shading change is observed. The dull 

shade of arrangement is demonstrates the nearness of mercaptan sulphur. On the off chance that the example 

stays unaltered in shading include a squeeze of natural sulphur and shake it once more, the staining of sulphur 

layer demonstrates the nearness of mercaptan sulphur. In the event that hydrogen sulphide display in test it 

meddles the shading and deliver the dark to dark shading. Preceding specialist test, the specimen is to check for 

nearness of hydrogen sulphide by lead arrangement and expelled by bubbling of test. This is subjective test 

technique and shows the nearness or nonappearance of dynamic sulphur as mercaptan. 

In stain finder method, the gas test is gone through a recognition tube which loaded with a unique 

compound. The mercaptan of test responds with this compound to deliver a shading change, or stain. The 

measure of mercaptan present in tried example is controlled by measuring the length of the stain created in 

recognition tube. The framework is intended for direct perusing, effectively convenient, and totally suited to 

making quick spot checks for mercaptan in sub ppm to ppm level.  

In potentiometric method, test is broken up in alcoholic arrangement of sodium acetic acid derivation 

and titrated potentiometrically with silver nitrate arrangement. A glass terminal is utilized as reference and a 

silver/silver-sulphide as showing cathode. The mercaptan sulphur is hastened as silver mercaptide and the end 

point is dictated by change in cell potential. On the off chance that hydrogen sulphide present is test, it 

inductions the test outcome and required to expel preceding potentiometric test.   

 

2.2.3 Determination of total sulphur: 

In generally utilized sulphur assurance techniques the specimen is combusted with oxygen to change 

over the sulphur to sulphur dioxide, which gathered and in this way dictated by oxidative microcoulometry, 

bright fluorescence, non-dispersive infrared, titration methods, and gravimetrically. Other test strategies like 

hydrogenolysis and rateometric colorimetry, X-beam fluorescence spectroscopy and gas chromatography are 

likewise accessible and are as of late being utilized for sulphur assurance as a part of petroleum test. 

 

Oxidative microcoulometry: 

In oxidative microcoulometry method, the fluid or gas sample is brought into a pyrolysis tube (900-

1200°C), with a gas stream of oxygen and latent gas. The sulphur is changed over into sulphur dioxide that then 

directed to a titration cell, which contains triiodide particle. The triiodide particle expended in titration cell is 

coulometrically swapped and current required for supplant the triiodide particle is a measure of sulphur 

substance in the tried example. 

 

Ultraviolet fluorescence: 

Bright fluorescence test methods are utilized for sulphur assurance as a part of vaporous sample, LPG, 

regular gas, and petroleum items and feedstock. In these methods, the specimen is infused either specifically or 

through pontoon into a burning container of high temperature (around 1075°C). The vaporous hydrocarbon and 

LPG tests are pre-warmed before infuse in burning tube. In ignition tube sulphur is oxidized to sulphur dioxide 

(SO2) in nearness of oxygen. The oxidized gas stream containing SO2 is then presented to bright light. The SO2 

retains the bright light and is changed over to energize SO2. The fluorescence discharged from energized SO2 
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when it comes back to a stable SO2, is recognized by a photomultiplier tube. The SO2 fixation is contrasted and 

the already alignment made utilizing the guidelines and the subsequent flag is a measure of the sulphur 

substance in the example. 

 

Non-dispersive infrared: 

Non-dispersive infrared methods are utilized for sulphur assurance petroleum products, coke and coal 

samples. In these test methods, a measured specimen is brought into an ignition heater of high temperature 

(around 1300 °C) in nearness of oxygen. The sulphur display in test is combusted to SO2 which is then 

measured with an infrared locator. The sulphur sum is figured by looking at foreordained alignment chart. 

 

X-ray fluorescence spectroscopy: 

X-ray fluorescence spectroscopy, is a later and generally utilized test strategy for sulphur assurance for 

petroleum items and feedstock. Two sorts of X-beam fluorescence instruments vitality dispersive X-beam 

fluorescence and wavelength dispersive X-beam fluorescence are being utilized. In these test strategies test in a 

predefined compartment is set in an X-beam pillar, and pinnacle force of sulphur Kα is measured and contrasted 

and past arranged adjustment bend. 

 

Titration method: 

Sulphur of vaporous specimen, LPG, petroleum items and feedstock including biodiesel is dictated by 

various titration methods. The test is pyrolyzed at high temperature, oxidized to oxides of sulphur and measured 

by titration with barium chloride solution and hydrogen peroxide solution. In this test method, the gas test is 

singed in a shut framework; the oxides of sulphur delivered are invested in sodium carbonate arrangement. In 

this arrangement the oxides of sulphur are oxidized to sulphate and dictated by titration with barium chloride 

arrangement by utilizing tetra hydroxy quinone (THQ) as a pointer.  

Petroleum items and vaporous example is scorched in a shut vessel by an appropriate light in gas 

stream of carbon dioxide and oxygen. The sulphur oxides framed are consumed and oxidized to sulphuric 

corrosive. Sulphur as sulphate in the permeable is resolved acidimetrically by titration with standard sodium 

hydroxide or gravimetrically by precipitation as barium sulphate. The sulphate particles are controlled by 

titration with barium perchlorate or turbid metrically. 

Sulphur in petroleum items including biodiesel is dictated by oxidative burning and electrochemical detection. 

In this method, test is infused into an ignition tube with a surge of idle gasses. The specimen is vaporized and 

conveyed into a high temperature ignition tube in an oxygen rich environment. The sulphur introduce in the test 

changed over to sulphur dioxide. Sulphur dioxide is responded with the detecting cathode in an electrochemical 

cell. This response delivers a quantifiable current that is specifically corresponding to sulphur sum. 

 

Gravimetric method: 

The sulphur substance in petroleum items can be dictated by gravimetric method. In this test method, 

the sample is oxidized by burning in a high weight disintegration gadget containing oxygen. The sulphur is 

resolved gravimetrically as barium sulphate. 

 

Hydrogenolysis and rateometric colorimetry: 

Sulphur of petroleum items and feedstock at low fixation (sub ppm to ppm) is measured by 

hydrogenolysis and rateometric colorimetry method. In these methods, test sample is infused into a 

hydrogenolysis unit with consistent stream of hydrogen and afterward the blend of test and hydrogen is 

pyrolyzed at high temperature (around 1300 °C). The sulphur mixes believers to hydrogen sulphide (H2S) and is 

readout by the rateometric discovery of the colorimetric response of H2S with lead acetic acid derivation. 

 

Sulphur Speciation: 

Investigation of sulphur atomic species (speciation) gives helpful information to moderating sulphur 

compound issues in petroleum items and feedstock, giving more prominent understanding than measuring all 

out sulphur content alone.  

Sulphur speciation of petroleum tests are being finished by utilizing gas chromatography methods. 

Sulphur mixes are initially isolated by particular gas chromatograph segments and afterward recognized by 

nuclear emanation detection, chemiluminescence detection, fire photometric detection, beat fire photometric 

detection. The individual sulphur compound is recognized by maintenance time and controlled by contrasting 

the pinnacle territory and beforehand run adjustment information. 
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Conclusion: 
In this research article, the vast majority of the accessible explanatory systems to determination of 

sulphur microorganism’s substance on petroleum specimens have been depicted. The explanatory techniques, 

test method, system for detection, concoction reactions, trying range, accuracy, preferences What's more 

restrictions would provided for in structure of tables. For sulphur microbes determination clinched alongside 

follow levels (sub ppm), oxidative microcoulometry, ultra suede fluorescence and rateometric colorimetry 

strategies could be utilized. The Normal reach (ppm) for sulphur microorganism’s camwood measured by X-

beam fluorescence spectroscopy, non-dispersive infrared Furthermore other titration strategies. Those X-beam 

fluorescence procedure may be basically constantly utilized for sulphur microorganisms determination, it 

blankets wide trying extent (ppm to %). To X-ray fluorescence system those test grids assume basic part 

clinched alongside sulphur microbes determination, Consequently to specific test determination the alignment 

ought further bolstering make performed with same grid alignment test. The opposite manual explanatory 

strategies bring lesquerella accuracy, yet all the, they low cosset and might utilized for proximate analyses. This 

research article will help on arrangement making, refinery methodology control, calibre control for sulphur 

microorganisms’ determination, Choice of test method, trying range also precision.  
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