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DEFINITIONS AND CAUTIONARY NOTE 

Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves for all 2009 and 2010 data, and includes both SEC proved oil and gas reserves and SEC proven 
mining reserves for 2008 data. 
Resources:  Our use of the term “resources” in this presentation includes quantities of oil and gas not yet classified as SEC proved oil and gas reserves or SEC proven mining reserves.  Resources are 
consistent with the Society of Petroleum Engineers 2P and 2C definitions.
Organic: Our use of the term Organic includes SEC proved oil and gas reserves and SEC proven mining reserves (for 2008) excluding changes resulting from acquisitions, divestments and year-
average pricing impact. 
To facilitate a better understanding of underlying business performance, the financial results are also presented on an estimated current cost of supplies (CCS) basis as applied for the Oil Products and 
Chemicals segment earnings.  Earnings on an estimated current cost of supplies basis provides useful information concerning t he effect of changes in the cost of supplies on Royal Dutch Shell‟s results 
of operations and is a measure to manage the performance of the Oil Products and Chemicals segments but is not a measure of f inancial performance under IFRS. 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and “Royal Dutch Shell” are sometimes used for 
convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are also used to refer to subsidiaries in general or to those 
who work for them. These expressions are also used where no useful purpose is served by identifying the particular company or companies. „„Subsidiaries‟‟, “Shell subsidiaries” and “Shell 
companies” as used in this presentation refer to companies in which Royal Dutch Shell either directly or indirectly has control, by having either a majority of the voting rights or the right to exercise a 
controlling influence. The companies in which Shell has significant influence but not control are referred to as “associated companies” or “associates” and companies in which Shell has joint control 
are referred to as “jointly controlled entities”. In this presentation, associates and jointly controlled entities are also referred to as “equity-accounted investments”. The term “Shell interest” is used for 
convenience to indicate the direct and/or indirect (for example, through our 24% shareholding in Woodside Petroleum Ltd.) ownership interest held by Shell in a venture, partnership or company, 
after exclusion of all third-party interest.

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other than statements of historical 
fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are based on management‟s current expectations and 
assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those expressed or implied in these statements. 
Forward-looking statements include, among other things, statements concerning the potential exposure of Royal Dutch Shell to market risks and statements expressing management‟s expectations, 
beliefs, estimates, forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases such as „„anticipate‟‟, „„believe‟‟, „„could‟‟, „„estimate‟‟, 
„„expect‟‟, „„intend‟‟, „„may‟‟, „„plan‟‟, „„objectives‟‟, „„outlook‟‟, „„probably‟‟, „„project‟‟, „„will‟‟, „„seek‟‟, „„target‟‟, „„risks‟‟, „„goals‟‟, „„should‟‟ and similar terms and phrases. There are a number of 
factors that could affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this 
presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for the Shell‟s products; (c) currency fluctuations; (d) drilling and production 
results; (e) reserve estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the identification of suitable potential acquisition 
properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries and countries subject to international sanctions; (j) 
legislative, fiscal and regulatory developments including potential litigation and regulatory measures as a result of climate changes; (k) economic and financial market conditions in various countries 
and regions; (l) political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays 
in the reimbursement for shared costs; and (m) changes in trading conditions. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary 
statements contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future results are contained in Royal 
Dutch Shell‟s 20-F for the year ended 31 December, 2010 (available at www.shell.com/investor and www.sec.gov ). These factors also should be considered by the reader.  Each forward-looking 
statement speaks only as of the date of this presentation, 7th June 2011. Neither Royal Dutch Shell nor any of its subsidiaries undertake any obligation to publicly update or revise any forward-
looking statement as a result of new information, future events or other information. In light of these risks, results could differ materially from those stated, implied or inferred from the forward-looking 
statements contained in this presentation. There can be no assurance that dividend payments will match or exceed those set out in this presentation in the future, or that they will be made at all.

The United States Securities and Exchange Commission (SEC) permits oil and gas companies, in their filings with the SEC, to disclose only proved reserves that a company has demonstrated by actual 
production or conclusive formation tests to be economically and legally producible under existing economic and operating conditions.  We use certain terms in this presentation, such as resources and 
oil in place, that SEC's guidelines strictly prohibit us from including in filings with the SEC.  U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on 
the SEC website www.sec.gov. You can also obtain these forms from the SEC by calling 1-800-SEC-0330.
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Presentation Outline 

Motivation & approach 
 
High Active Matter (“HAM”) surfactant blends 

 
Prototype compact formulations 
Selected test methods 
 Physical properties  
 Performance in laundry & dish applications 

 
Conclusions 
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Facilitating Compact Formulations – Motivation & Approach 

Liquid detergents continue to grow globally, becoming the form of 
choice in many markets 

 

Compact liquids have grown rapidly in EU and US over the last 3-5 
years 

Reduced packaging and reduced transportation of liquids 
Reduced environmental impact and cost 

2x and 3x formulas have been accepted by consumers  
Typically maximum ~50% active surfactant concentration 

 

How to achieve highly concentrated liquids (50-90% surfactant)? 
 Two complimentary approaches to avoid gel regions of concentrates 

1. Take advantage of particular surfactant structures for AES / AE blends 

2. High Active Matter (HAM) blend approach 
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Degrees of Freedom With AES/AE Blends 

Alcohol ether sulfate (AES): 

R  –  (OCH2CH2)n  –  OSO3
-         Na+ or TEA+ 

 

 

 

Alcohol ethoxylate (AE): 

R  –  (OCH2CH2)n  –  OH 

 

 

 

AES / AE ratio 

 

 

Hydrophobe MW 

EO number 
Cation for neutralization 

Hydrophobe MW 

EO number 
Current higher active surfactant 
formulations :  

•  Use solvents and hydrotropes (for fluidity) 

•  Desired viscosity may be achieved 
through “structured liquids” and control of 
micelle structure 

Nomenclature: 

Alcohols made via modified OXO process  

•AE 91-8 is C9-11 - 8EO 

•AE 25-3S is C12-15 - 3EO - sulfate 



6 

What is HAM?  

High Active Matter (HAM) systems are: 

90+% AES/AE blends; balance water 

Prepared by one of two methods: 
1) React the AE with SO3 then neutralize the AES with a mixture of concentrated 
base and alcohol ethoxylate (AE in place of water or ethanol), or  

 

 

 

 

2) Under-Sulfate AE to yield a AES/AE mixture and neutralizing in 
concentrated base (e.g. NaOH or TEA). 

AE25-7S / 
AE25-7  
HAM Blend 

AE25-3S / 
AE25-7  
HAM Blend 

versus AE 25-7 + 
60% AE25-3S 
+ 15% ethanol 
25% water 

flammable 

versus AE25-7 + 28% AE25-7S 
+ 72% Water 

Key requirements: 
•Good cleaning properties 
•No gel formation when 
dissolved in water 



7 

Preparation of Two Different HAM Blends (Example) 

R1O(CH2CH2O)nH 

AE25-3 

 1.02 SO3 

Neutralization 
50% NaOH/H2O + 
R2O(CH2CH2O)nH 
AE25-7 

R1O(CH2CH2O)nSO3H 

AE25-3S 

R1O(CH2CH2O)nSO3Na + 

R2O(CH2CH2O)nH +  

H2O 

AE25-3S + 

AE25-7 + 

Water 

R1O(CH2CH2O)nH 

AE25-7 

 0.70 SO3 

Neutralization 
50% NaOH/H2O 

R1O(CH2CH2O)nSO3H + 

R2O(CH2CH2O)nH 

AE25-7S 
+ AE25-7 

R1O(CH2CH2O)nSO3H + 

R2O(CH2CH2O)nH + 

H2O 

AE25-7S + 

AE25-7 + 

Water 

HAM via Neutralization HAM via Under-Sulfation 
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Test Methods – Physical Properties 

Dynamic viscosity by Brookfield viscometer  

Shear & temperature varied 

Dynamic solution time measurements 

Measures time required to fully dissolve surfactant concentrate in water 

 0.2 ml concentrate added with stirring to 50 ml water at 25 and 38°C 

Dissolution times <5 min are considered acceptable in this “mild” test  

 In washing machine, mixing is more rigorous and shorter times expected  

Gel Region Measurement  

Measures gel / liquid boundary for different water / concentrate ratios 
and temperatures 

 Temperature is reduced in stages from 80°C 
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Gel Regions –  Surfactants Neutralized with TEA are Fluid 
Over a Wider Range of Conditions 

Surfactant Blends : 
• AES 25-3S/AE 91-8  
• 1:1 by mass 
• NaOH or TEA neutralization 
• ~90% total active surfactant, 
diluted with water  
 

TEA 

NaOH 

Gel Gel 

Gel 

Liquid Liquid 

Liquid 

Liquid 
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Solution Times –  Low MW Alcohol Ethoxylate Facilitates Faster Dissolution 

AE, reference only Surfactant blends 

Solution times, surfactant blends are 2:1 anionic : nonionic by mass 
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Example CMC determination CMC Results for Surfactant Blends 

CMC 

CMC = Critical Micelle Concentration 

Surfactant Blends : 

• ~90% total active surfactant  

• Mass ratios 2:1 or 1:1 AES:AE 

• NaOH or TEA neutralization 
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Surfactant blends with Low MW AE with TEA Clean Fabrics 
Effectively Relative to Blends of Traditional AE with NaOH 

 

Detergency performance by reflectance detergency (15% active anionic, 3 
g/L, 150 ppm hardness, dust sebum soil on polycotton fabric; blends are 
2:1 anionic: nonionic) 
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AES / AE Combinations with AE 91-8 Clean Prototype Soils 
Effectively (and Give Added Benefit of Improved Handling) 
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Improved handling 
properties 

Detergency performance by reflectance detergency (15% total surfactant, 
20˚C , 3 g/L, 150 ppm hardness, dust sebum soil on polycotton fabric) 
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Surfactant Blend with Low MW AES shows Reduced 
Detergency Compared to Blends Containing C12-13 AES 
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Recall: 
AES 91-8S / AE 91-8 
also gave the highest 
CMC (lowest surface 
activity) and the best 
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HAM AES/ AE Blends Provide Good Cleaning in Hand 
Dish Formulations 
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Dish performance by soil titration method (food soil mixture, 40˚C; error bars 
represent +/- 1 standard deviation; FPR = 100 for the standard formulation) 

•The two formulations give similar, high performance: switching LAS for AE 91-8 has little impact. 
•The AES 23-2S / AE 91-8 formulation is quite fluid at 90% active and a candidate for a 
concentrated hand dish product. 

  

Reference 
Formulation 
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Conclusions:  Facilitating Compact Liquids through High Active Surfactants 

Formulations with “modified OXO” alcohol ethoxylates with lower molecular weight 
enable concentrated laundry liquids 

  C9-11 versions of ~80% linear hydrophobes show effective performance and enhance 
handling properties 

HAM blends enable super concentrated liquids (~90+% active surfactant) 

  HAM blends can be made from a variety of AES and AEs to give good handling 
properties, without the use of volatile co-solvents 

 Dissolution times and handling of HAM blends are acceptable 

Higher active AES/AE blends (via HAM or conventional blending) demonstrate:  

 Improved handling properties whilst maintaining detergency performance seen wirh 
“traditional” surfactant systems 

 Good surface activity and cleaning performance where the AES is a higher MW 
hydrophobe and AE is lower MW (C9-11), and : 

 Effective laundry detergency, even at lower temperature (10°C) 

 Comparable performance to conventional hand dish formulations 
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