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Product stewardship… 
Our commitment to you

Introduction

Through the years, Eco Services business has maintained a commitment

to ensure safe use of all of our chemical products. Our Product

Stewardship program promotes health, safety and environmental

protection as an integral part of all aspects of production, use and final

disposition of our products. 

Our commitment includes providing our customers with safe handling

guidelines, product information and training. This starts with a pre-delivery

site visit to ensure that your facility is as prepared as possible to safely

receive shipments. This product data book, along with our video, titled

“Safe Handling of Oleum,” is designed to help you understand the

properties of Oleum, its potential hazards and the critical procedures for

handling it in a safe and responsible manner. 

If you have any questions about Eco Services’ Product Stewardship

program, or any aspect of sulfuric acid, contact your sales representative.

For years, sulfuric acid (H2SO4) has been the most widely-used industrial 

chemical. Since the industrial revolution, sulfuric acid, dubbed “King 

of Chemicals,” has been essential in many industries, including paper, 

textile, petroleum refining, chemical, mining, food and fertilizer. Oleum 

is a product of sulfur trioxide (SO
3
) gas dissolved in sulfuric acid, and is 

used in the manufacture of detergents, chemicals/petrochemicals and 

pharmaceuticals. 

Eco Services’ beginnings in the making of sulfuric acid began in 

California in the late 1800s. Our first customers used sulfuric acid for 

gold mining and agriculture. They faced the same issues handling 

sulfuric acid that our customers face today; safe handling and storage of 

a very corrosive material. Fortunately, technology has improved quite a 

bit since the days of the California “Gold Rush”. The knowledge to use 

this technology is part of the service we offer our customers. 

 

This book is intended to provide to you the benefits of our experience 

as the sulfuric acid leader. In it you will find safe handling techniques, 

information for choosing the right material and physical property 

information essential to the handling of Oleum. Keep in mind that the 

support of our Oleum does not end with this book. For more information, 

please contact your sales or service representative.
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What is Oleum?
 

• Oleum or Fuming Sulfuric Acid is sulfuric acid 		

	 in any strength higher than 100%. The strength is 		

	 expressed as the percentage (by weight) of free 		

	 SO
3
 present in the acid.

 

• Oleum is produced by reacting sulfuric acid with 		

	 SO
3
 gas. The acid is cooled and reacted with 		

	 more SO
3
 gas essentially forcing more and more 		

	 SO
3
 into the acid. The result is sulfuric acid greater 

	 than 100% -–> aka fuming sulfuric acid -–> aka oleum.

                     H2SO4 + SO
3
 -–> Oleum

 

• Sulfur trioxide (SO
3
) gas is released from the 		

	 Oleum if not in a sealed container.

Sulfur Trioxide Gas

Oleum
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Note: As a rule, acid should not be diluted by the direct addition of water to the acid. The acid 
should be poured into the water, particularly in the case of strong acid. The dilution evolves a 
considerable amount of heat and splashing may occur because of localized overheating. Consult 
Eco Services before undertaking large scale sulfuric acid dilution.

General Information

Product Information
The strength of Oleum solutions is most often expressed in terms 

of the % free SO3 in the solution (20% Oleum contains 20% free 

SO3
 
). Additionally, it can be expressed in terms of the % H2SO4 

equivalent.  20% Oleum is also 104.5% H2SO4.  See Table 1 for a 

further comparison of the % Oleum to % H2SO4.   

Dilution and Blending
An easy method has been developed to calculate the exact 

quantities of sulfuric acid and water, or acids of different strengths, 

that must be mixed to get a resultant acid with the desired strength.

The Rectangle Method
The Rectangle Method of Determining Weight Proportions when 

Diluting a Stronger Product with a Weaker One:

Referring to the diagram above, the strength of the stronger acid 

is entered in the top left-hand box (Box A). The strength of the 

weaker acid (0% for water) is entered in the bottom left-hand box 

(Box B). The desired intermediate strength product is placed in 

the center box (Box C). 

For each diagonal, the smaller number is subtracted from the 

larger, and the difference is entered in the box at the right-hand 

end of the same diagonal. Box D (D = C – B) now gives the mass 

of the stronger acid product and Box E (E = A – C) the weaker, 

needed to produce an intermediate product at the strength 

indicated in the center box (Box C). Boxes D and E always give 

the result in the same unit of weight (i.e. tons, pounds or kilos, 

etc…) which you may select to suit your needs. D + E give the total 

weight of the intermediate product produced.

A.
Stronger Product

Strength, in weight %

B.
Weaker Product

Strength, in weight %

C.
Desired Product

Strength, in weight %

D.
Mass of

Stronger Product

( D = C - B )

(E = A - C)

Total Mass of Intermediate Product ( T ) = D + E )

E.
Mass of

Weaker Product

Acid Dilution
To determine how many pounds of 98.00% sulfuric acid it takes to

dilute 30% Oleum (106.75%) to 5% Oleum (101.13% H2SO4),

the rectangle method would be used as follows:

Box A = Strength of the stronger product acid = 106.75%

Box B = Strength of the weaker product acid = 98.00%

Box C = Strength of the intermediate product acid = 101.13% 

As a result, Boxes D and E would be determined as follows: 

It takes 3.13 pounds of 30% Oleum and 5.62 pounds of 98%

sulfuric acid to produce 8.75 pounds of 5% Oleum or for every 

100 pounds of 30% Oleum acid it takes:

(100 / 3.13) x 5.62 = 179.55 pounds of 98% sulfuric acid

A. = 106.75

D.
Box D = C - B

Box D = 101.13 - 98.00
Box D = 3.13

E.
Box E = A - C

Box E = 106.75- 101.13
Box E = 5.62

B. = 98.00 C. = 101.13

Oleum Blending
To determine the weight of Oleum required to fortify 18 tons of 20% 

Oleum (104.50% H2SO4) with 30% oleum (106.75%) to yield a 24% 

Oleum (105.40%) end product, the boxes would be filled in as follows:

Box A = Strength of the stronger product acid = 106.75%

Box B = Strength of the weaker product acid = 104.50%

Box C = Strength of the intermediate product acid = 105.40% 

As a result, Boxes D and E would be determined as follows:

 

It takes 0.9 tons of 30% oleum to fortify each 1.35 tons of 20% 

Oleum or (18/1.35) x 0.9 = 12 tons of 30% Oleum to fortify 18 tons 

of 20% Oleum.

A. = 106.75 B. = 104.5 C. = 105.4

D.
Box D = C - B

Box D = 105.4 - 104.5
Box E = 0.9

E.
Box D = A - C

Box D = 106.75 - 105.4
Box E = 1.35
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Safety & Health

General
Oleum is a colorless, odorless oily liquid. Oleum is nonflammable and is extremely corrosive to human tissue. When exposed to the

atmosphere, the sulfur trioxide gas in Oleum will combine with the atmospheric moisture to form sulfuric acid mist. The sulfuric acid

mist appears in the form of a visible white cloud. 

Oleum causes severe burns and tissue destruction on contact with the body. Exposure to escaping Oleum can result in severe skin or

eye burns, due primarily to the destructive effect produced by the rapid dehydration of the tissue. Inhalation of the sulfuric acid mist

can cause irritation of the upper respiratory tract. 

The International Agency for Research on Cancer (IARC) has classified strong inorganic acid mists containing sulfuric acid as a known

human carcinogen (IARC Category 1). This classification applies only to sulfuric acid when it is generated as a mist. Based on

the IARC classification, the American Conference of Governmental Industrial Hygienists (ACGIH) classified “sulfuric acid contained in

strong inorganic acid mists” as a suspected human carcinogen (ACGIH Classification A2). However, there is still debate in the

scientific community regarding these classifications because new epidemiology studies (and new reviews of the original studies relied

upon by IARC) have not corroborated the original conclusions and therefore do not support these classifications. For more detailed

information, please refer to the current Safety Data Sheet (SDS).

Eye Contact
Immediately flush the eyes with a steady, 

gentle stream of running water for at least 

30 minutes. Hold the eyelids apart during 

the irrigation to ensure flushing of the entire 

surface of the eye and lids with water.  

Do not neutralize with chemical agents.  

IMMEDIATELY obtain medical attention, 

preferably from an ophthalmologist. Oils 

or ointments should not be applied unless 

directed by a physician. Continue the irrigation 

for an additional 15 minutes if a physician is not 

immediately available.

Skin Contact
Immediately wipe away excess material off 

the skin with a dry cloth and flush affected 

areas with plenty of soap and water for 

30 minutes. Remove contaminated clothing 

while under the shower.  Continue washing 

with water - do not attempt to neutralize 

with chemical agents. Obtain medical 

attention.

Inhalation
Remove the person from the contaminated 

atmosphere and assure that the victim is 

breathing. If breathing has ceased, start 

artificial respiration. If breathing is difficult, 

oxygen, if available, should be administered 

by a qualified technician under the direction 

of a physician. Keep warm and comfortable.  

Obtain medical attention immediately.

Ingestion
DO NOT INDUCE VOMITING. If the person 

is conscious, immediately dilute the material 

by giving large amounts of water or milk. 

Do not leave the victim unattended. To 

prevent aspiration of the swallowed product, 

lay the victim on their side with the head 

lower than the waist. If vomiting occurs, 

re-administer water after each vomiting 

episode. Do not give anything by mouth to 

an unconscious person. IMMEDIATELY obtain 

medical attention. 

First Aid
Speed in removing 

the Oleum is of 

primary importance 

in first aid. It is 

important to remove 

the victim from the 

contaminated and 

fuming area as soon 

as possible. Medical 

attention should 

be obtained soon 

after injury, even if 

the injury appears 

slight. The physician 

should be given a 

detailed account of 

the incident.
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Emergency Response

Oleum releases emit SO3 gas which

combines with atmospheric moisture to form

a dense, grayish white cloud of sulfuric acid

mist. The amount of SO3 released

corresponds directly to the Oleum strength.

In the event of a release, alert personnel in

the immediate and downwind areas.

Responders should be thoroughly trained to

handle releases and should wear NIOSH /

MSHA approved self contained breathing

apparatus and full protective clothing. Keep

unnecessary personnel away, isolate the

hazard area, and deny entry to the area.

Isolate the source of the release by closing

valves or shutting down pumps.

Both minor and major spills can be treated by

gradually introducing copious quantities of

water using a fine spray (a water fog, not a

direct jet of water). The water fog should

begin to be sprayed on the edge of the

spillage, and gradually worked towards

the center. The rate of the fume release will

increase rapidly with the introduction

of the water due to the heat evolved from

dilution of the Oleum, but should cease once

the overall acid strength is below 100%.

Personnel should keep upwind during the

addition of the water fog. Once fuming has

ceased, the spill can be treated as a typical

sulfuric acid spill . If the spill occurs outside a

containment dike, quickly construct a

containment dike from non-reactive materials

such as earth or sand. Keep the spilled acid

out of any drainage systems, streams or 

other waterways. Once the spill is contained 

and the leak halted, use a vacuum truck 

or pump to remove the acid from the 

containment area into a suitable container 

or storage tank. After most of the liquid is 

removed, neutralize the remaining acid and 

other contaminated materials as outlined 

in “Small Spills.” Never apply water directly 

to a large pool of sulfuric acid. Dilution can 

generate excessive heat, increase the 

corrosive effects to most materials, cause 

acid mist evolution and increase the total 

volume of the acid spill.

Personal Protection
Due to the hazardous nature of Oleum, Eco Services 

believes that all personnel involved in the transfer, handling, 

or use of this chemical should be properly trained to handle 

emergencies. They should be able to work proficiently with 

the safety equipment required. The following items are 

recommended and should always be available:

 • Hard hat with face shield.

 • Chemical goggles.

 • Impermeable gloves.

 • Chemical splash suit.

 • Impermeable boots.

 • Acid mist respirators suited to the determined exposure  	
	 criteria.
 
A safety review of your loading/unloading facility may

determine that the use of additional head and face

protection, such as the use of a splash hood, is warranted. 

Consult the following publications to determine the proper 

safety equipment to be used based on the exposure limit 

criteria:

 • Title 29 CFR.

 • Title 30 CFR Sec. 11.

 • Eco Services SDS for Oleum (sulfuric acid, fuming)
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Shipping
Oleum of less than 30% concentration in  

steel and stainless steel tanks are

shipped by: 

• Tank trucks built to DOT specifications

	 (Motor Vehicle Codes, Paragraph MC 310,

	 MC 311, MC 312, MC 330, MC 331, DOT

	 407 and DOT 412). Unloading connections

	 may be located on the top, rear 			 

	 compartment or at the rear at bumper height.

• Rail tank cars built to DOT 111A and 105A 		

	 specifications with unloading fittings on 		

	 top center of tank.

• Barge shipments, in Coast Guard 		

	 approved barges, are available. 

 

Oleum of greater than 30% concentration is 

shipped in steel and stainless steel containers by: 

 

• Tank trucks built to DOT specifications 		

	 (Motor Vehicle Codes, Paragraph MC 330 		

	 and MC 331), Unloading connections may 		

	 be located on the top, rear compartment or 	

	 at the rear at bumper height. 

• Rail tank cars built to 105A specifications

	 with unloading fittings on top center of tank.

• Barge shipments, in Coast Guard approved 	

	 barges, are available. 

Unloading
Personnel performing unloading must be trained, 

dressed in the proper personal protective equipment 

and remain in attendance throughout the entire 

transfer operations. An operable safety shower and 

eye wash station must be nearby and clearly marked. 

The shipping container must be grounded prior to 

unloading. 

Although Oleum itself is not flammable, the corrosion 

of the metal of the shipping container produces 

flammable and potentially explosive hydrogen gas 

which collects in the vapor space of the shipping 

container.

After unloading is completed, the unloader is 

responsible for securing all fittings on the shipping 

container and verifying that the proper placards and 

identification tags are in place.

Tank Trucks
The connections to the tank truck unloading

piping are normally located on top of the trailer 

in the rear fittings area. Bottom outlets are 

acceptable if the trailer is equipped with a stop-

valve meeting DOT regulatory requirements. 

Tank trucks are normally unloaded by applying air 

or nitrogen pressure to the vapor space above 

the liquid and pushing the acid up through a 

deepline or out the bottom outlet into the storage 

tank. Nitrogen or air with a dew point of at least 

-40oF, controlled by a regulator set at a maximum 

pressure of 20 to 25 psig should be sufficient to 

unload the material in a reasonable time. Most 

tank trucks have a safety relief device set at no 

higher than 35 psig. 

In addition to pressure unloading, a preferred 

method is to incorporate a pump in the

unloading operation between the tank truck

and the storage tank. Nitrogen or air pressure

is still required to prime the pump and to

maintain a slightly positive pressure on the

truck. The advantages to pump unloading

include the hose connecting the tank truck

and the pump is not subjected to higher

pressures encountered during pressure

unloading. Additionally, the potential for

nitrogen or air to enter the storage tank under

higher pressures is minimized. 

The preferred plant piping for unloading is

solid steel or stainless steel with flexible

joints. Flange or hammer lock fittings are

also recommended. Quick disconnect

fittings (Camlock, Dixon, etc.) are prohibited.

When not in use, the piping should be

capped or plugged to prevent moisture buildup

and subsequent corrosion. There should

be a block valve located as close as practical

to the connecting flange as well as a small

bleeder valve for sampling and pressure

relief. 

If a flexible hose is used for the connection

between the storage tank flange and the

tank truck, it must be: 

1. Compatible with Oleum. Follow the most 	

	 current edition of the NACE Standard

2. Not longer than 20 feet,

3. Periodically tested following the Rubber

	 Manufacturers Association Hose 		

	 Technical Bulletin, IP- 11-7 and

4. Properly stored to prevent damage or 

	 sharp bending. 

The hose should also be capped when not in

use to avoid the introduction of moisture

which would result in the formation of

corrosive weak acid.

Tank Cars
The unloading connections for a tank car are

located only on the top, center of the car.

Similar pressure unloading procedures as for

tank trucks are recommended. Tank car self

closing pressure relief devices are sized

according to the DOT specification tank car

utilized. However, there should not be any

need to pressure a tank car above 50 psig

Shipping & Transfer
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and nitrogen or plant air connections must

incorporate a regulator and safety relief

device to prevent excessive pressure buildup. 

As in the case of tank trucks, the unloader of

a tank car must be trained, wear proper

protective equipment, use non-sparking tools

and continually monitor the unloading

operation. 

After unloading is completed, the unloader is

responsible for securing all fittings on the tank

car and verify that the proper placards and

product identification tag are in place.

Barges
A fleet of barges is provided for water

deliveries along the Gulf Coast. The barges

vary in size from 1200 ton to 2200 ton

capacity. Unloading piping connections vary

from barge to barge. Piping diagrams are

available if this method of delivery is practical

for your facility.

Figure 2: Unloading a tank car/tank 

truck using a pump

Figure 1: Unloading a tank car/tank 

truck using pressure differential
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The following characteristics influence 

the storage of sulfuric acid:

• Strength/specific gravity 

• Temperature 

• Corrosiveness

• Freezing point 

• Formation of hydrogen when in contact 
	 with some metals

Storage 
& Handling

Corrosion Overview 

The resistance of steel to corrosion by Oleum results from the initial 

corrosion of the surface and formation of a protective iron sulfate film. This 

film is not tenacious. Rather, it is a slimy, grayish white material which can 

be washed off by turbulence, or which sloughs off of its own weight as 

slow corrosion through the film continues. After a period of time, usually 5 

to 10 years, there will be a sufficient accumulation of the sulfate “sludge” 

in a tank to require cleaning. In piping, turbulence from high liquid 

velocities will erode the protective sulfate film which has formed and allow 

continued corrosion to the point of failure. 

 

Design Considerations 

• When choosing the site for an Oleum tank, the possible effects 		

	 of leaks or spills on people in the vicinity, and the possibility 			 

	 of damage from flooding, subsidence, fire, earthquakes, and 			

	 explosion should be taken into account. Tanks should be above 		

	 ground and clearly marked. 
 

• Secondary containment should be considered and the tank 			 

	 should be anchored to prevent floating. Safe access and 			 

	 escape routes should be provided. The dike should 			 

	 be designed with minimum surface area in case of a liquid spill. 		

	 Provisions should be made to prevent spilled liquid from 			 

	 entering the drainage system. 
 

• Tanks, piping and associated equipment should be protected

	 with a barrier if located close to a roadway or where they may

	 suffer impact damage from mobile equipment. 
 

• To prevent condensation for sulfur trioxide from Oleum, the vent

	 system piping should be maintained between 176-194oF (80-			 

	 90oC). High integrity electrical or steam tracing should be used. 
 

• Steam coils or tracing must not be in direct contact with the 			 

	 storage tank or piping surface to avoid localized hot 			 

	 spots which can cause accelerated corrosion. 
 

• Oleum lines should be maintained at 25-30oF above the 			 

	 freezing point. 
 

• Oleum should not be trapped between two closed block valves 		

	 for any length of time as the thermal expansion properties of 			

	 the oleum can result in high piping pressures being developed, 		

	 resulting in blown piping gaskets and an oleum release. 
 

• The vent and overflow piping must be sized to avoid over 			 

	 pressuring the vessel, particularly where pressure unloading is used. 
 

• The storage tank should be grounded. 
 

• All the storage tanks must be vented at the highest point of the tank. 
 

• All storage and process vents on Oleum should be directed 			 

	 to an adequately designed scrubber or commercially available 		

	 Oleum vent package, and not to the atmosphere. 
 

• The amount of Oleum in the process plant should be kept to 

	 a minimum. 
 

• Any inert gas or air used in the Oleum service should have a 			

	 dew point of less than minus 40oF. This is to prevent formation 		

	 of weak acid causing high corrosion rates and to prevent 			 

	 polymer formation with sulfur trioxide. 
 

• Piping should be kept as simple as possible to minimize flanges, 		

	 valves and fitting, etc., to reduce the risk of leakage from joints. 
 

• Piping should be self draining with purge points where necessary. 
 

• Nozzles on the storage tank below the liquid level must be kept to a 		

	 minimum. 
 

• The liquid inlet to the storage tank should have a deep line or an insert

	 angled toward the center to prevent Oleum splashing on the tank wall

	 causing excessive corrosion from washing off of the protective film. 
 

• The tank should have a remote operated block valve at bottom outlet as 		

	 close as possible to the tank. An internal tank top operated plug valve should 	

	 be considered. 
 

• Anodic protection is recommended to guard against internal corrosion 		

	 to maintain mechanical integrity and Oleum quality if iron contamination 	

	 is a problem. 
 

Materials of Construction 

Carbon steel is the most commonly used construction material for 
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concentrated sulfuric acid and Oleum up to 

65% at ambient temperature.  
 

Storage Tanks
Horizontal tanks shall be designed and 

fabricated in accordance with current edition 

of section VIII, Division 1, of the ASME Boiler 

and Pressure Vessel Code. Vertical tanks shall 

be designed in accordance with API Standard 

650. For details of design, fabrication, and 

inspection of storage tanks, refer to the 

current edition of NACE Standard. 
 

Eco Services recommends regular internal 

inspections of sulfuric acid storage tanks. 

Consult NACE for recommended intervals. 

This will help prevent leaks and keep normal 

corrosion in check. When taking a tank out of 

service, it may contain significant

amounts of residue. Some residues may emit 

sulfur Trioxide gas. Contact your Eco Services 

representative for technical

assistance when planning your next tank 

cleaning and inspection project. 
 

Tank Heating
Internal heating must not be used. External 

coils or electric tracing may be used, but great 

care must be taken to guard against internal 

corrosion caused by localized overheating.
 

See Figure 3 for a recommended design for 

the installation of an external steam coil heating 

system for sulfuric acid or Oleum tanks. 

 
 

Piping
Seamless carbon steel or 304 stainless

steel pipe is recommended in Oleum

service. Carbon steel pipe 3” or less in

diameter should be schedule 160.

Carbon steel pipe larger than 3” in

diameter should be schedule X-strong.

304 stainless pipe smaller than 3”

diameter should be schedule 80, while

larger diameter pipe should be schedule

40. Piping systems should be designed

to limit fluid velocities to 3 ft/sec for

carbon steel pipe and to 6 ft/sec for 304

stainless steel pipe. Weld neck flanges

should be used to avoid the localized

high velocity and erosion effect from

using slip-on flanges or screw joints. 

 

 

 

 

 

 

 

 

Valves
CF3 or CF8 (304 SS) plug valves with TFE 

sleeve are preferred. CF3M or CF8M (316 SS) 

or CN7M (Alloy 20) can also be used. TFE 

lined carbon steel valves can be used, but 

with caution due to potential SO3 permeation 

through the liner, which is temperature and 

strength dependent.

Valves with a packing gland design should 

be used with caution due to potential of 

packing leaks and packing blow out due to 

hydrostatic pressure build-up from thermal 

expansion of trapped Oleum. 

 

Pumps
CF3, CF3M, and CN7M alloys are commonly 

used for pumps. Centrifugal, sealess types, 

such as canned or magnetic drive are 

recommended. Canned pumps use Oleum 

to cool the bearings, and should be closely 

monitored for overheating with a temperature 

sensor.

Pumps with mechanical seals can also be 

used with caution due to potential seal 

leaks. Carbon and graphite must not be used 

for seal material due to SO3 attack of the 

materials. 

 

Flexible Pipe Joints and Hoses
Seals for the swivel joints used for Oleum 

service should use fully fluorinated 

elastomers such as Kalrez® or Chemraz®. 

Consult with the manufacturer for the specific 

formulation of the elastomer. 304 or 316 

stainless steel flexible hoses can be used. 

Stainless steel braided TFE hose should 

be used with caution due to permeation of 

the liner by SO3, resulting in the formation 

of dilute sulfuric acid externally by reacting 

with atmospheric moisture, resulting in the 

attack of the stainless steel braid. Hoses 

should be inspected regularly and retested at 

least annually to its maximum rated working 

pressure..

Gaskets and Seals
Filled TFE gaskets such as Gylon Fawn or 

reinforced TFE gaskets such as Taskline and 

their equivalent are recommended. Virgin 

TFE gaskets are not recommended due to 

their cold flow characteristics.

Properly formulated Kalrez® and Chemraz® 

are the fully fluorinated elastomers which can 

be used for all concentrations of Oleum.

Pipe Sizing –Velocity Effect

ft/sec = Max. GPM x 0.4085

Minimum ID, (in.) for <3 = 3 ft/sec = 0.369 x (Max. GPM)0.5

(ID, inches)2

Figure 3:  

Tank heating system
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It is recommended that proper 

personal protective equipment 

(PPE) be worn when performing 

these procedures.

Analytical Testing

Sampling
Samples of Oleum can be safely withdrawn from either tank or 

transfer lines if they are properly equipped. The tank or lines 

should be equipped with no less than a 3/4” sample piping system 

that reduces to a 3/8” pipe nipple and needle valve inside a vent 

hood. Dip samples should not be taken from delivery containers 

due to the evolution of sulfur trioxide from the open container 

causing the formation of sulfuric acid mist while sampling. Samples 

should be drawn in a vent hood into a dry glass bottle with a cap or 

stopper. Other materials such as Teflon, stainless steel, and other 

acid resistant materials may be used in lieu of glass depending 

on the strength and temperature of the Oleum being sampled.  

Strengths above 30% concentration require special sampling 

equipment, analytical procedures and sampling methods. 

 

To draw a sample, the sample bottle is first thoroughly rinsed at 

least once with Oleum to remove any contaminants along with any 

moisture which may have accumulated in the unused bottle, and 

then the bottle is filled to approximately 90% capacity.  

 

The bottle is immediately capped and the outside of the bottle is 

rinsed with water to remove any spilled Oleum. An open sample 

bottle will allow sulfur trioxide gas to escape from the Oleum 

sample and affect the test results. The sample is labeled and 

transferred to the laboratory for analysis. 

 

Caution: The bottle should never be stored with more than 

90% of the total volume filled with Oleum. This permits 

adequate room for thermal expansion which can occur due 

to environmental temperature changes. 

Analytical Procedures 
DETERMINATION OF OLEUM ACIDITY 
Special Apparatus:

Casserole dish				  

Distilled water				  

Stirrer							     

Phenolphthalein

Glass bulbs					   

Lead disk or bulb holder			 

Bunsen burner

Stirrer 

Procedure
Fill casserole dish 1/3 with distilled water and add 3 drops of 

phenolphthalein indicator. Take the sealed glass sampling bulb 

and snap off the end of the stem. Carefully weigh the sampling 

bulb and record weight. Place the bulb holder on top of the sample 

bottle near the burner. Hold the stem of the bulb slightly above 

the flame of the burner by turning the stem between the fingers in 

order to control the heating operation. The bulb, while still warm, 

is placed with the stem through the bulb holder into the sample 

bottle. The amount drawn into the bulb should be between 0.6 

and 0.8g. When the sample has been taken, seal the stem of the 

bulb by heating the tip in the burner flame. Carefully wipe the bulb 

and stem with lint-free tissue paper. The filled sampling bulb is 

reweighed and the weight recorded.

Place the filled bulb into the casserole and gently crush the end of 

the stem with the stirrer. Crush about half the stem, then place the 

stirrer gently, but firmly on top of the bulb to hold it in place and 

keep it submerged. 

 

Do not have your face above the casserole dish. Carefully tap 

the top of the stirrer to break it (a burner lighter works well for 

this). Completely crush the bulb and stem and then complete the 

titration and calculations as with regular acids on the strength 

and temperature of the Oleum being sampled. Strengths above 

30% concentration require special sampling equipment, analytical 

procedures and sampling methods takes place according to the 

equation:

Calculation

A = ml of NaOH 

B = N x 4.904 or factor (g/ml) on bottle 

C = weight of sample

A x B (100) = % H2SO4  
       C 
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The Betz Indicator, Oct. 1962, Betz Laboratories, Inc

Bump, T.R., and Sibbitt, W.L, Ind. Eng. Chem. Vol. 47, No. 8.1665 (1955)

Figure 4: Freezing and 

melting points  

of Oleum

Table 1: Typical Properties
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Fasullo, O.T., Sulfuric Acid Use and Handling, McGraw Hill (1965)

Table 2: Oleum conversion table
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Table 2: Oleum conversion table (continued)

Fasullo, O.T., Sulfuric Acid Use and Handling, McGraw Hill (1965)
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Figure 5: Enthalpy of sulfuric acid and oleum Copyright McGraw-Hill, Inc.

Example: In the production of superphosphate, suppose 60O Bé acid at 100OF is cut with water at 75OF. Connect Point (1) in the chart 

– where acid strength intersects temperature curve – with Point (2) – where water (0% acid) intersects the 75OF curve. This line 

crosses the 50O Bé axis at Point (3) on the 165OF curve. Thus, approximately 45 BTU/lb. of solution must be dissipated to reduce the 

temperature to 75OF. [Ross, Chem. Eng. Progress 48 (1952); Miles, Trans. Faraday Soc. 40 (1944); Morgen, Ind. Eng. Chemistry 34 

(1942); and Broughton, Chem. & Met. 52 (1945)]
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Figure 6: Heat evolved 

during dilution of 

sulfuric acid/oleum

Fasullo, O.T., Sulfuric Acid Use and Handling, McGraw Hill (1965)
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Figure 7: Vapor pressure 

of sulfuric acid/oleum 

solutions

T.R. Bump and W.L. Sibbitt,  “Aqueous Solutions of Nitric Acid and of Sulfuric Acid.” 

Industrial and Engineering Chemistry, 47 (1955), pp. 1665-1670
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Appendix
Sources for Trademark 
Materials

Aflas™
3M Corporation
St. Paul, Minnesota 55144-1000

Chemraz™ and Fluorez™
Greene Tweed
Kulpsville, Pennsylvania 19443

Gylon™
Garlock
1666 Division Street
Palmyra, New York 14522

Heresite®
Heresite & Chemical Co.
822 South 14th Street
Manitowoc, Wisconsin 54220

Illium™
US stainless Steel Foundry
5150 North 35th Street
Milwaukee, Wisconsin 53209

Kalrez®™, Teflon® and Viton™ 
DuPont and Company Inc
EI. DuPont de Nemours & Co. 
Wilmington, Delaware 19898

Lewmet™
Chas S. Lewis & Co. Inc.
8625 Grant Road
St. Louis, Missouri 63123

Mondi™
Monsanto
St. Louis, Missouri 63123

Plasite®
Plasite
PO Box 8147
Green Bay, Wisconsin 54308-8147

Worthite®
Studebaker-Worthite Co., Inc. 
One Dag Hammaerkjolg Plaza 
New York New York 10017

Contact Us:

Eco Services

2002 Timberloch Place

Suite 300

The Woodlands, Texas 77380

(800) 642-4200

Patent and Warranty Disclaimers

Eco Services believes all information given in this manual is accurate. It is offered in good faith, but supplied without 
consideration or guarantee. Eco Services assumes no obligation or liability for the accuracy or sufficiency of the 

information given or the results obtained, all such information being given or accepted at user’s risk. The use(s) 
referred to are for purposes of illustration only and the user is urged to investigate and establish the suitability of 
application of such use(s) in every case. Nothing contained herein is to be construed as a recommendation for uses 

which infringe valid patents or as extending a license under valid patents or as advising or authorizing practice of any 

patents or patent applications owned by Ecovyst.

About Ecovyst

Ecovyst Inc. and subsidiaries is a leading integrated and innovative global provider of specialty catalysts and 

services. We support customers globally through our strategically located network of manufacturing facilities. We 

believe that our products, which are predominantly inorganic, and services contribute to improving the sustainability 

of the environment.

We have two uniquely positioned specialty businesses: Eco Services provides sulfuric acid recycling to the North 

American refining industry for the production of alkylate and provides on-purpose virgin sulfuric acid for water 
treatment, mining, and industrial applications; and Catalyst Technologies provides finished silica catalysts and 

catalyst supports necessary to produce high strength and high stiffness plastics and, through its Zeolyst joint venture, 
supplies zeolites used for catalysts that remove nitrogen oxides from diesel engine emissions as well as sulfur from 

fuels during the refining process. 

For more information, see our website at https://www.ecovyst.com.

Responsible Care is a registered 
trademark of the American 
Chemistry Council. All trademarks 
and registered trademarks are 
the property of their 
respective company. 
Copyright © 2023 Ecovyst




