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ABSTRACT 

 

 

Worldwide oil and gas operators are expecting service companies to 

deliver integrated techniques for minimizing drilling problems, if not 

prevented. Lost circulation or lost return is known as the total or partial loss of 

drilling fluid while drilling. The significant and continuing loss of mud to a 

formation affects the oil industry. Numerous solutions and drilling practices 

are applied in the field to prevent or cure lost circulation. In this research work, 

an extensive laboratory works were conducted to investigate the feasibility of 

sealing fractures using durian rind as a lost circulation additive based on the 

American Petroleum Institute (API) Recommended Practice 13B for API 

Specification of Bridging Materials for Regaining Circulation (2009). In this 

experimental work, three types of samples were used, i.e., untreated durian 

durian rind (with pectin), treated durian rind (without pectin), and fibro seal. 

Chemical treatment was done on durian rind to remove natural pectin. FTIR 

analysis shows that NaOH is the most effective solvent for pectin removal. The 

experimental results revealed that 30 lb/bbl of untreated and treated coarse 

durian rind in water-based mud samples show an outstanding performance in 

combating lost circulation with slot widths from 1 to 3 mm as compared to 

coarse fibro seal which only shows an outstanding performance for 1 mm slot 

disc and also in marble bed test with lost mud volume of 10 and 25 ml 

respectively compared to 30 lb/bbl of coarse fibro seal with mud loss volume 

of 150 ml. TGA analysis shows that alkaline treatment has improved thermal 

properties of durian rind. Besides that, the rough surface of treated durian rind 

fibers has successfully interlocked them over the fracture and subsequently 

formed a tough bridge which results in the prevention of lost circulation.  
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ABSTRAK 

 

 

 Syarikat minyak dan gas di seluruh dunia mahukan syarikat servis 

menghasilkan teknik yang bersepadu bagi meminimumkan masalah penggerudian, 

jika tidak mampu mencegahnya. Kehilangan edaran ialah kehilangan total atau 

kehilangan separa bendalir gerudi ketika berlangsungnya operasi penggerudian. 

Kehilangan lumpur secara ketara dan secara berterusan menjejaskan industri minyak. 

Pelbagai penyelesaian dan amalan penggerudian digunakan di medan untuk mencegah 

atau menangani kehilangan edaran. Dalam kajian ini, kerja-kerja makmal telah 

dilaksanakan bagi mengkaji kemampuan kulit durian sebagai bahan tambah kawalan 

kehilangan edaran bagi mengedap retakan berdasarkan Amalan 13B yang disyor 

Institut Petroleum Amerika (API) untuk Spesifikasi Bahan Perapat bagi 

Mengembalikan Pengedaran (2009). Dalam uji kaji makmal ini, tiga jenis sampel 

digunakan, iaitu kulit durian yang tidak dirawat (mengandungi pektin), kulit durian 

yang dirawat (tanpa pektin), dan palam fibro. Rawatan kimia dilakukan pada kulit 

durian untuk menyingkir pektin. Analisis FTIR menunjukkan bahawa NaOH ialah 

pelarut yang paling berkesan bagi penyingkiran pektin. Keputusan uji kaji 

mendedahkan bahawa 30 lb/bbl kulit durian kasar yang tidak dirawat dan dirawat 

dalam sampel lumpur gerudi dasar air berjaya menunjukkan prestasi yang cemerlang 

dalam menangani kehilangan edaran bagi retakan dengan kelebaran dari 1 mm hingga 

ke 3 mm berbanding palam fibro kasar yang hanya menunjukkan prestasi yang 

cemerlang untuk retakan 1 mm dan juga dalam ujian lapisan marmar, dengan isi padu 

lumpur yang hilang masing-masing bernilai 10 dan 25 ml berbanding 30 lb/bbl palam 

fibro kasar dengan jumlah kehilangan lumpur sebanyak 150 ml. Analisis TGA 

menunjukkan bahawa rawatan alkali berjaya meningkatkan sifat haba kulit durian. Di 

samping itu, gentian kulit durian dengan permukaan yang kasar selepas rawatan telah 

saling mengunci sesama sendiri pada permukaan retakan, lalu menghasilkan suatu 

palam yang padat dan kukuh sehingga berjaya menghambat kehilangan edaran.  
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Background of Study 

 

Lost circulation is defined as the loss of the drilling fluid into the formation. It 

is one of the most challenging operational problems which should be controlled, 

mitigated, or prevented during drilling operations (Mortadha et al., 2014). In oil and 

gas drilling operations, the loss of drilling fluid occurs when it flows into one or more 

geological formations instead of returning to the surface. The causes of lost circulation 

are based on simple physics of the overbalance pressure which forces the migration of 

the drilling fluid from the wellbore to the formation (Samuel et al., 2014). Besides that, 

this problem can also be induced by poor drilling practices such as induced fractures 

caused by high mud weights or pressure surges (Eric et al., 2000). Usually, lost 

circulation occurs in highly permeable, cavernous, or fractured zones. The significant 

and continuing losses of drilling fluids into formation can affect the productivity of an 

oil well and thus profitability of oil companies. When lost circulation occurs during a 

drilling operation, it would affect the drilling progress by halting or slowing it down. 

Circulation loss is said as one of the major issues that lead to non-productive time 

(NPT) and costly problem experienced by drilling engineers (Sandeep et al., 2012; 

Alexander et al., 2012; Sharath et al., 2014). According to Brandli et al. (2014), lost 

circulation becomes one of the oil industry’s main drilling challenge because on 

average every second well drilled faces the said problem. 
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The severity of the drilling fluid losses to formation can be categorized based 

on the loss rate barrels per hour where 1 to 10 bbls/hr as seepage loss, 10 to 500 bbls/hr 

as partial losses, and over 500 bbls/hr as severe. According to Shamsa et al. (2014), 

these problems contribute negative impact to well integrity, economics, and well’s life 

cycle.  Moreover, this problem may also lead to other potentially costly drilling issues 

such as stuck pipe, increased non-productive time, etc. (Mark et al., 2010). Therefore, 

it is important to consider the loss circulation problem during the well planning stage. 

 

High demand of hydrocarbon is one of the factors that have encouraged the 

industry to explore more challenging hydrocarbon targets once considered unreachable 

and towards harsh environments, such as the marginal fields in an extreme 

environment (Sharath et al., 2013; Bipin et al., 2013). The oil and gas industry will 

have to invest massive amounts of capital and venture into even more challenging and 

costlier production provinces such as the ultra-deep waters, ultra-deep reservoirs, and 

unconventional resources. However, to drill in such difficult environments and current 

low global oil prices scenario, an unexpected mud loss to formation can worsen the 

situation and subsequently increases the oil operator’s overall cost (Sharath et al., 

2013; Sharath et al., 2014). Hence, preventing and curing lost circulation of drilling 

fluid is imperative. Therefore, over the past few years numerous papers related to lost 

circulation have been published (Brandli et al., 2014). Alsaba et al. (2014) highlighted 

that the amount of drilling fluid losses into the formation were estimated to be around 

1.8 million barrels per year.  

 

When a lost circulation is detected, commercial lost circulation materials 

(LCMs) such as mica and calcium carbonate are spotted into the formation. According 

to Samuel (2014), there are some disadvantages of these lost circulation additives as 

they are not effective in a cavernous formation and may cause formation damage due 

to plugging in the production zones. Commercial LCMs often reach their limit of 

effectiveness and become unsuccessful in deeper holes where formations are 

structurally weak or naturally fractured and faulted (Wang et al., 2005). For cavernous 

or vugular formations the typical LCMs applied are fibrous material however they 

have some limitations in oil-based mud (OBM).  
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Durian rind is a fibrous material and it may form a network over the fracture 

to reduce the mud loss. Therefore, in this research work, durian rind was studied as a 

new lost circulation additive. It is interesting to note that the recent successful solution 

in curing mud losses in the formation was via the usage of fibrous material (Valsecchi, 

2013). Fiber composed of inert material, which is easy to disperse and able to form a 

3D network across the loss zone, allowing the solids in the drilling fluid to bridge-off 

thus curing the losses and regaining circulation (Nicolas et al., 2014). Furthermore, 

fibers are a bridging material that can form an interlocking net over the pores or 

fractures and prevent other particles in the fluid from passing through. There are 

several parameters that affect the performance of a LCM to cure mud losses, namely 

type, concentration, particle size distribution, and fracture width (Mortadha et al., 

2014).  

 

Since drilling time is related to operational cost therefore any solution that can 

provide drilling engineers a solution to combat losses in a relatively short period and 

allow further drilling is valuable because it can reduce expenditure (Bipin et al., 2013) 

especially via the reduction of NPT. Apart from that, the obvious benefits of 

maintaining circulation, curing or preventing mud losses are important to other drilling 

objectives such as obtaining a good quality formation evaluation and achieving an 

effective primary single- or two-stage cement bond on casing (Shamsa et al., 2014). 

Furthermore, controlling mud losses during a drilling operation can prevent an influx 

of reservoir gas or fluids into wellbore as kick which may result in blowout under the 

worst scenario (Shamsa et al., 2014). Apart from that, the potential of using agro-waste 

materials like durian rind to combat mud losses would result in a great benefit in terms 

of reducing drilling operational cost.  

 

 

1.2 Problem Statement 

 

Lost circulation is the loss of drilling fluid to the formation which can 

significantly increase the operational cost and risks to oil companies and drillers 

around the world and threaten to pose greater challenges in the future. Lost circulation 
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may be encountered due to the presence of highly permeable formation, (i.e., high 

natural permeability in sandstones), or large natural fractures and vugs as found in 

limestones. This problem is critical as it increases the drilling costs due to NPT, plus 

the possibility of stuck pipe and even losing the well. Estimates of direct and associated 

costs run into hundreds of millions of dollars globally including whole mud losses, 

cost of treatment as well as lost time (or including increase in non-productive time) 

and tools (Sanders et al., 2010). Furthermore, other detrimental effects due to mud 

losses are lost of rig time, blowouts, and in some cases the abandonment of expensive 

wells (Catalin et al., 2003). When lost circulation occurs, it can provoke new 

requirements of time and mud and add substantially to the overall cost of a well. A 

routine practice to control lost circulation is by adding lost circulation additive(s) into 

the drilling fluid system in order to fill the fractures and vugs induced by overbalanced 

drilling fluids.  

 

If lost circulation issues not were prevented it may affect oil and gas production 

which would result in failure to secure production tests and samples while the plugging 

of production zones has led to decreased productivity (Ivan et al., 2003). Minimize or 

overcome the lost circulation issues is important because it can cut down significant 

expenditure. Once a driller is able to overcome the lost circulation issues, it can reduce 

NPT and complication cost. 

 

Generally durian waste causes negative impacts in terms of environmental 

concern due to high amount of pollutant disposal. Such a waste disposal would 

increase huge cost related to its waste management. The use of durian rind as a new 

additive in controlling lost circulation would provide another opportunity to reduce the 

waste problem. In Malaysia, the rind constitutes in average 45% for each fruit and 

subsequently the durian rind waste generates about 133,688 to 171,304 metric tons 

from the year of 2006 to 2013 respectively (Shaiful et al., 2016). Based on an annual 

report released by the Ministry of Agriculture and Agro based Industry of Malaysia 

(2016), there was 368,271 metric tons of durian produced in 2015. Hence, a huge 

amount of durian waste was disposed (i.e., 368,270 metric tons) and this caused an 

alarming environmental problem to the community. Therefore, the utilization of durian 

rind as a lost circulation additive would be beneficial in addressing the issue.   
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Durian rind is an agricultural waste fiber mainly constituted of cellulose that is 

glucose polymer with relative high modulus (Charoenvai, 2014). Natural fiber has 

drawn increased attention due to the distinctive performance its features, such as 

relatively high stiffness, low density, renewability, low cost, and environment 

friendliness. The presence of high percentages of cellulose and lignin in durian rind 

was the main reason for getting chosen as the potential LCM to be investigated further. 

High percentages of cellulose and lignin might make the durian rind tougher.  

 

From a study done by Ismail et al. (2015), the performance of durian rind was 

said to have been affected by the presence of pectin. Pectin is able to form gel. Sundari 

(2015) stated that gel formation is caused by hydrogen bonding between free carboxyl 

groups of the pectin molecules and also between the hydroxyl groups of neighbouring 

molecules (Chan et al., 2017). The presence of pectin in durian rind increased the 

viscosity of the drilling fluid. Increase of viscosity causes friction which impedes the 

circulation of the mud causing excessive pump pressure, hampers the solids removal 

equipment, and decreases the drilling rate. Durian rind without pectin might produce 

a better performance as LCM where its pectin could be removed using a solvent. 

Therefore this research work covered the experimental investigation of the 

performance of durian rind with and without pectin in water-based mud. 

 

 

1.3 Objectives of Study 

 

The overall of objective of this study is to develop a new lost circulation 

material based on durian rind as additives. 

 

The objectives of this research work are as follow: 

 

(1) To determine the rheological properties of untreated durian rind (with natural 

pectin) and treated durian rind (without natural pectin) as LCM 

(2) To investigate the effect of pectin on mechanical and thermal properties on 

untreated durian rind and treated durian rind  
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(3) To investigate the performance of untreated durian rind and treated durian rind 

as a lost circulation material in a water-based mud system 

 

 

1.4 Scope 

 

To successfully cure the mud losses during drilling operations, the lost 

circulation additives are added into the drilling mud. There are several parameters 

influence the performance of loss control additives such as type of drilling fluid, type 

of additive, type of formation and fractures, particle size distribution, and 

concentration of additive added. However, this research work only focused on the 

effectiveness of durian rind as a lost circulation additive in water-based mud. Besides 

that, the commercial additive – Fibro seal – provided by Scomi Energy was used as 

the commercial lost circulation control additive when evaluating the performance of 

durian rind with and without pectin.  

 

The scope of this research composed of: 

 

(1) Laboratory experiments were conducted using three types of materials i.e., 

untreated durian rind, treated durian rind, and fibro seal  

(2) Laboratory experiments were conducted on four different sizes of particles i.e., 

fine (44 to 74 microns), medium (74 to 250 microns), intermediate (250 to 2000 

microns), and coarse (greater than 2000) size in a water-based mud system. 

(3) Laboratory experiments were conducted on six different concentrations of 

particles (i.e., 5, 10, 15, 20, 25, and 30 lb/bbl) in a water-based mud system. 

(4) Laboratory experiments were conducted to determine the category of losses: 

fracture formation (slot discs of 1, 2, and 3 mm) and unconsolidated formation 

(marble bed) 

(5) Rheological properties tests were conducted before and after hot rolling at 

temperature 250 ºF. 
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1.5 Significance of Study 

 

The high demand for oil requires petroleum engineers to explore more complex 

and challenging deeper tertiary formations. Hence, lost circulation study becomes 

prevalent and thus the significance of this research work became apparent. This 

statement was well supported by many research findings in open literature (Li et al., 

2009; Brandi et al., 2014). The positive findings from this research work would 

contribute directly to well drilling practices in reducing significant expenditure in 

drilling operations. By understanding the properties of drilling fluid and the lost 

circulation material’s behaviour in drilling fluid allows the operators to make accurate 

decisions in combating mud losses. Pumping lost circulation additives into drilling 

mud to arrest drilling fluid losses in formation only can be effective via an engineered 

approach ― understand the loss zone’s characteristics and also the selection of mud 

loss additive.  

 

Solutions for dealing with conventional lost circulation materials are numerous 

and well reported by Saadeep et al. (2012). Conventional lost circulation materials 

contribute several disadvantages such as not effective in cavernous formation and may 

cause plugging which subsequently will damage the production zones (Samuel et al., 

2014). Hence, durian rind – a fibrous material – was evaluated for its performance as 

LCM in this research work. If durian rind was proven to be a good loss circulation 

control material for tertiary formation, it would be able to mitigate durian rind waste 

problem, if not avoided, and at the same time can improve further farmers’ quality life 

and oil companies’ profitability.  

 

Having lost circulation material onsite is insufficient to counter effectively lost 

circulation incidences. For that reason, a comprehensive knowledge related to physical 

and chemical properties of the additives would be an added advantage. FTIR analyses 

were conducted to identify the absence of pectin after chemical treatment. Besides that, 

this research study also emphasized the degradation of durian rinds in terms of size 

reduction during circulation processes. 
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1.6 Chapter Summary 

 

 This chapter briefly describes lost circulation events, its definition and 

detrimental effects to drilling operations.  It is complemented with the difficulties in 

controlling drilling fluid losses to formation during a drilling phase. This chapter also 

highlights the importance of combating and curing lost circulation. Four scope have 

been outlined to realise the objectives of this research work. The scope were physical 

and chemical tests of durian rind, measurement of rheological properties of drilling 

fluids, shear degradation test, loss circulation test, and mud rheological model test. 

Last but not least, this chapter highlights the significance of this study which includes 

the possibility of mitigating loss circulation in a more effective manner and improving 

profit for durian farmers and oil operators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



159 
 

 
 

REFERENCES 

 

 

 Adekomaya, O.A., Anifowose, D.M., and Wale, T. 2011. “Experimental Study of the 

Effect of Temperature on the Flow Properties of Normal Oil Based Muds in Niger 

Delta Formation.” Petroleum and Coal 53(2), 140-145.  

Abbas, R., Dole, S., Junaidi, E.H., El-Hassan, H., Francis, L., Hornsby, L., Messier, 

E., Munk, E., Nedland, N., Therond, R.K., and Taoutaou, S. 2003. "A Safety Net 

for Controlling Lost Circulation". Oilfield Review, Vol. 15, Issue 4. 

Bezerra, T.S., Fernandes, T.N., and Resende, J.V.D. 2014. "Effects of Added Sucrose 

and Pectin on the Rheological Behavior and Freezing Kinetic of Passion Fruit 

Pulp Studies by Response Surface Methodolgy." Journal of Food Science and 

Technology 52(6): 3350-3357. May 9 

Uraku, A.J., and Igwenyi, I.O. 2016. "Comparative Studies of Phytochemical and 

Vitamin Constituents of Citrus Sinensis and Vitis Vinifera Peels." EC Nutrition 

4.2: Vol 2 Issues 2, 812-816. 

Aftab, A., Ismail, A.R., and Ibupoto, Z.H. 2016. “Enchaining the Rheological 

Properties and Shale Inhibition Behavior of Water-Based Mud using Nanosilica, 

Multi-walled Carbon Nanotube, and Graphene Nanoplatelet.” Egyption Journal 

of Petroelum. Vol. 26, pp 291-299. 

Akeju, O.A., Akintola, S.A., and Akpabio, J.U. 2014. “The Use of Crassostrea 

Virginica as Lost Circulation Material in Water-Based Drilling Mud.” 

International Journal of Engineering and Technology Volume 4, No.3, March. 

Akhtar, M.N., Sulong, A.B., Radzi, M.K., Ismail, N.F., Raza, M.R., Muhamad, N., 

and Khan, M.A. 2016. "Influence of Alkaline Treatment and Fiber Loading on th 

Physical and Mechanical Properties of Kenaf/Polypropylene Composites for 

Variety of Applications." Progress in Natural Science: Materials International 

Vol 26, pp 657-664. 

Lavrov, A. 2016. "Chapter 1: The Challenge of Lost Circulation." Mechanisms and 

Solutions, pages 1-11. 



159 
 

 
 

Alenxander, V.D.A., Lenin, O.D., Raul, B., Herny, D.B., Nixklafe, N.A.C. “Fiber  

Technology Simply and Effectively Cures Total Losses in Southern Mexico 

Without Knowing Size of Fractures “. SPE 150844. SPE Latin American and 

Caribbean Petroleum Engineering Conference held in Mexico City, Mexico, 

April 16-18. 

Alsaba, M. and Nygaard, R. 2014. “Laboratory Evaluation of Sealing Wide Fractures 

using Conventional Lost Circulation Materials.” SPE Paper 170576. SPE 

Annual Technical Conference and Exhibition held in Amsterdam, The 

Netherlands, October 27-29. 

Alsabagh, A.M., Abdou, M.I., Ahmed, H.E., Khalil, A.A., and Aboulrous, A.A.  

           2015. “Evaluation of Some Natural Water-insoluble Cellulosic Material as  

            Lost Circulation Control Additives in Water-Based Drilling Fluid.” Egyptian 

          Journal of Petroleum. Vol. 24, pp 461-468.   

Amid, B.T., and Mirhosseini, H. 2012. “Optimisation of aqueous Extraction of Gum 

from Durian (Durio Zibethinus) Seed: A Potential, Low Cost Sources of 

Hydrocolloid”. Elsevier, Food Chemistry 132, pp 1258-1268. 

Arshad, U., Jain, B., Pardawalla, H., Gupta, N., and Meyer, A. 2014. “Engineered 

Fiber-Based Loss Circulation Control Pills to Successfully Combat Severe 

Loss Circulation Challenge during Drilling and Casing Cementing in Northern 

Pakistan”. SPE 169343. SPE Latin America and Caribbean Petroleum 

Engineering Conference held in Maracaibo, Venezuela, May 21-23. 

Arshad, U., Jain, B., Ramzan, M., and Alward, W. 2015. “Engineered Solution to 

Reduce the Impact of Lost Circulation during Drilling and Cementing in 

Rumaila Field, Iraq.” IPTC-18245. International Petroleum Techonolgy 

Conference held in Doha, Qatar, December 6-9. 

Arthur, S.M., Kenneth, N., and John, M.G. 2011.’Case Histories: Overcoming Lost 

Circulation During Drilling and Primary Cementing Operating Using an 

Environmentally Preferred System”. SPE 140723. SPE Production and 

Operations Symposium held in Oklahoma City, Oklahoma, US, March 27-29. 

Arunesh, K., and Sharath, S. 2011. “Lost Circulation Control and Wellbore 

Strengthening: Looking Beyong Particle Size Distribution.” AADCE Paper 

AADE-11-NTCE-21. 2011 AADE National Technical Conference and    

Exhibition held at the Hilton Houston North Hotel, Houston, Texas, April 12- 

14. 



160 
 

 
 

Arunesh, K., Sharath, S., Donald, L.W., and Dale, E.J. 2010. “Wellbore 

           Strengthening: The Less-Studied Properties of Lost Circulation Materials.”  

            SPE Paper 133484. SPE Annual Technical Conference and Exhibition held in 

           Florence, Italy, September 19-22. 

Asim, M., Jawaid, M., Abdan, K., and Ishak, M.R. 2016. “Effect of Alkali and Silane 

Treatments on Mechanical and Fibre-matrix Bond Strength of Kenaf and 

Pineapple Leaf Fibres.” Journal of Bionic Engineering 13, pp 426-435. 

Azar, J.J and Samuel, G.R. 2007. Drilling Engineering. United States of America: 

PennWell Corporation.  

Azmi, K., Azam, M.Y., and Husin, M. 2007.  “Possible utilization of Palm Kernel 

Shell as an Alternative Lost Circulation Agents during Oil Well Drilling.” 

Department of PE UTM: 52-56. 

Azwa. Z.N., and Yousif., B.F. 2013. “Thermal Degradation Study of Kenaf  

Fibre/Epoxy Composites using Thermo Gravimetric Analysis.” 3rd Malaysian 

Postgraduate Conference (MPC 2013) held at Sydney, New South Wales, 

Australia. July 4-5. Bachelot., A., Ricaud, J., and Benaissa, S. 2004. 

“Preventing Differential Sticking and Mud Losses in Highly Depleted Sands.” 

AADE-04-DF-HO-27. AADE 2004 Drilling Fluids Conference held at the 

Radisson Astrodome in Houston, Texas, April 6-7. 

Bajpai, P. 2014. “9-Bleaching of Secondary Fibre.” Recycling and Deinking of  

Recovered Paper, pages 155-180. 

Beyler, C.L., and Hirscher, M.M. 2008. Thermal Decomposition of Polymer. Section  

One, Chapter 7, page 110-130. 

Bipin, J., Mohammad, A.K., Alvaro, M.M., Sultan, A.K., Arnoud, M. 2013.  

“Successful Implementation of Engineered Fiber Based Loss Circulation 

Control Solution to Effectively Cure Losses While Drilling, Cementing and 

Work Over Operations in Oman.” SPE 166529. SPE Annual Technical and 

Exhibition held in New Orleans, Louisiana, USA, September 30 – October 2. 

Brandi, A., Mohd, H., Mahaiyudin, A.M., Jayah, M., Aziz, I., Sze, W.H., and Drus, 

           Z. 2014. “Combating Severe Losses and Improving Cementing Quality in 

            Carbonate." SPE 169526. SPE Western North American and Rocky Mountain 

          Joint Regional Meeting held in Denver, Colorado, USA, April 16-18. 

Bui, B.T, M and Tutuncu, A.N. 2014. “A Generized Rheological Model for Drilling  



161 
 

 
 

Fluids Using Cubic Splines.” SPE 169527. SPE Western North American and 

Rocky Mountain Joint Regional Meeting held in Denver, Colorado, USA, April 

16-18.  

Caenn, R., Darley, H.C.H., and Gray, G.R. 2011. Composition and Properties of  

Drilling and Completion Fluids. Sixth Edition, pages 109. Gulf Professional 

Publishing. 

Catalin, I., and James, B. 2003. “How Can We Best Manage Lost Circulation. “  

AADE-03 NTCE-38. AADE 2003 National Technology Conference: Practical 

Solutions for Drilling Challenges, held at the Radisson Astrodome Houston, 

Texas, April 1-3. 

Chan, S.Y., Choo, W.S., Young, D.J., and Loh, X.J. 2017. “Pectin as a rheology  

modifier: Origin, Structure, Commercial Production and Rheology.”  

Carbohydrate Polymer 161, pp 118-139. 

Chen, H. 2014. “Chemical Composition and Structure of Natural Lignocellulose.”  

Biotechnology of Lignocellulose: Theory and Practice, Chemical Industry 

Press, Beijing and Springer Science and Business Media Dordrecht. 

Chutima, T., Sunanta, P., and Maneewan, S. 2005. “Lipid Entrapment Property of  

Polysaccharides Gel (PG) Extracted from Fruit-Hulls of Durian (Durio 

zibethinus Murr. Cv. Mon-Thong).” Journal of Science and Technology 27(2). 

Darugar, Q.A., Szabo, J.J., Clapper, D.K., and McGuffey, G. 2011. “Single-Sack  

Fibrous Pill Treatment for High Fluid Loss Zones.” SPE 149120. SPE/DGS 

Saudi Arabia Section Technical Symposium and Exhibition held in Al-Khobar, 

Saudi Arabia, May 15-18. 

Das, G., and Biswas, S. 2012. “Physical, Mechanical, and Water Absorption  

Behaviour of Coir Fiber Reinforced Epoxy Composites Filled With AL2O3 

Particulates”. 5th National Conference on Processing and Characterization of 

Materials. 

Droger, N., Eliseeva, K., Todd, L., Ellis, C., Salih, O., Silko, N., Fu, D., Meyer, A.,  

and Bermudez, R. 2014. “Degradable Fiber Pill for Lost Circulation in 

Fractured Reservoir Sections”. IADC/SPE 168024. 2014 IADC/SPE Drilling 

Conference and Exhibition held in Fort Worth, Texas, USA, March 4-6. 

 

 

 



162 
 

 
 

El-Shekeil, Y.A., Sapuan, S.M., Khalina, A., Zainudin, E.S., and Al-Shuja’a, O.M.  

2012. “Effect of Alkali Treatment on Mechanical and Therma Properties of 

Kenaf Fiber-Reinforced Thermoplastic Polyurethane Composite.” J Therm 

Anal Calorim, 109; 1435-1443. 

Eric, D., Lee, R., and Simon, Z. 2000. “Control of Lost Circulation in Fractured  

 Limestone Reservoir”. IADC/SPE 62734. 2000 IADC/SPE Asia Pacific 

Drilling Technology held in Kuala Lumpur, Malaysia, September 11-13. 

Fan, M., and Fu, F. 2016. Advanced High Strength Natural Fibre Composites in  

Construction. Woodhead Publishing Series in Composites Sciences and 

Engineering: Number 74. 

Fatah, I.Y.A., Khalil, H.P.S.A., Aziz, A.A., Dungani, R., and Bhat, A. 2014.  

“Exploration of a Chemo-Mechanical Technique for the Isolation of 

Nanofibrillated Cellulosic Fiber from Oil Palm Empty Fruit Bunch as a 

Reinforcing Agent in Composites Materials.” Journal of Contemporary Issues 

and Thought Vol. 6, pp 28-35. 

Fidan. E., Babadagli. T., and Kuru. E. 2004. Formations: A Lesson Learned from  

Drilling Wells in Offshore Sarawak, Malaysia”. IADC/SPE 170501-MS. 

IADC/SPE Asia Pacific Drilling Technology Conference held in Bangkok, 

Thailand, 25-27 August. Presented at the Petroleum Society’s 5th Canadian 

International Petroleum Conference, Calgary, Alberta, Canada on June 8-10. 

Gadhave, R.V., Mahanwar, P.A., and Gadekar, P.T. 2018. “Lignin- Polyurethane  

Based Biodegradable Foam”. Open Journal of Polymer Chemistry, 8, 1-10, 

ISSN 2165-6711. 

Gama, B.M.V., Silva, C.E.F., Silva, L.M.O., and Abud, A.K.S. 2015. “Extraction 

           and Characterization of pectin from Citric Waste.” AIDIC the Italian 

          Association of Chemical Engineering, Vol. 44. 

Goncalves, R., Tajalie, A.F., and Meyer, A. 2014. “Overcoming Lost Circulation  

While Cementing Riserless Tophole in Deepwater.” OTC-24764. Offshore  

Technology Conference held at the Kuala Lumpur, March 25-28. 

Grant, P., Lassus, L., Savari, S., and Whitfill, D.L. 2016. “Size Degradation Studies  

           of Lost Circulation Materials in a Flow Loop”. IADC/SPE 178774-MS. 

IADC/SPE Drilling Conference and Exhibition held in Fort Worth, Texas, 

USA, March 1-3. 

 



163 
 

 
 

Antonio, G.C., Faria, F.R., Takeiti, C.Y., and Park, K.J. 2009. “Rheological Behavior  

of Blueberry”. Clienc. Tecnol. Aliment. Vol. 29, No. 4, ISSN 0101-2061. 

Gupta, N., Suhaimi, M., Taty, B.T., Meyer, A., Forni, G., Crevoisier, L., Rouat, S.,  

and Commercon, S. 2015. “Novel Fiber-based Lost Circulation Treatment 

Cured Total Losses in Depleted Zones in Meraude Field.” OMC-2015-261. 

Offshore Mediterranean Conference and Exhibition held in the Ravenna, Italy, 

March 25-27. 

Hariwongsanupab, N., Thanawan, S., Amornsakchai, T., Vallat,M.F., and Mougin,  

           K. 2017. “Improving the Mechanical Properties of Short Pineapple Leaf Fiber  

          Reinforced Natural Rubber by Blending with Acrylonitrile Butadiene Rubber”. 

         Polymer Testing, 57, 94-100. 

Hassan, I., and Raafat, A. 2003. “Using a Novel Fiber Cement System to Control  

           Lost Circulation: Case Hostories from the Middle East and the Far East.”. 

           SPE/IADC 85324. SPE/IADC Middle East Drilling Technology Conference 

          and Exhibition held in Abu Dhabi, UAE. October 20 – 22. 

Henry, C.H.D., and George, R.G. 1988. Composition and Properties of Drilling and  

Completion Fluids. Fifth Edition. Gulf Publishing Company. 

Ho, L.H., and Bhat, R. 2015. “Exploring the Potential Nutraceutical Values of 

           Durian (Durio Zibethinus L.) – An Exotic Tropical Fruit”.  Food Chemistry 

           168, pp 80-89. 

 Hokputsa, S., Gerddit, W., Pongsamart, S., Inngjerdingen, K., Heinze, T., Koschella,  

A., Harding, S.E., and Paulsen, B.S. 2004. “Water-soluble Polysaccharides 

with Pharmaceutical Importance from Durian Rinds (Durio ziberthinus Murr): 

Isolation, Fractionation, Characterisation, and Bioactivity”. Carbohydrates 

Polymers 56, pp 471-481. 

Ibrahim, Z., Aziz, A., Ramli, R., Yusoff, K., Ahmad, M., and Jamaludin, M.A. 2015.  

“Effect of Treatment on the Oil Content and Surface Morphology of Oil Palm  

(Elaeis Guineensis) Empty Fruit Bunches (EFB) Fibres.” Wood Research 

60(1), 157-166. 

Ismail, I., Nor, A.B.M., Hamid, M.F., and Ismail, A.R. 2015. “The Impact of Durian  

Rind in Water-Based Mud in Combating Lost Circulation.” Jurnal Teknologi  

(Science & Engineering), 74:1, 51-56. 

James, R.B., Catalin, D.I., and Thomas, J.H. 2001. “Lost Circulation Control:  

Evolving Techniques and Strategies to Reduce Downhole Mud Losses.”  



164 
 

 
 

SPE/IADC 67735. SPE/IADC Drilling Conference held in Amsterdam, The 

Netherlands. 27 February – 1 March. 

Kaczmar, J.W., Pach, J., and Burgstaller, C. 2011. “The Chemically Treated Hemp  

Fibres to Reinforce Polymers.” Polimery 2011, 56, nr 11-12. 

Kalia, S., Dufresne, A., Cherian, B.M., Kaith, B.S., Averous, L., Njuguna, J., and  

Nassiopoulos, E. 2011. “Review Article: Cellulose-Based Bio- and  

Nanocomposites.” International Journal of Polymer Science. 

Khan, M., Bibi, N., and Zeb, A. 2015. “Optimization of Process Conditions for 

           Pectin Extraction from Citrus Peel”. Science, Technology and Development 

          34(1): 915, ISSN 0254-6418 

Knudsen, K., Leon, G.A., Sanabria, A.E., Ansari, A., and Pino, R.M. 2015. “First  

Application of Thermal Activated Resin as Unconventional LCM in the 

Middle East.” SPE 177430. Abu Dhabi International Petroleum Exhibition and 

Conference, Abu Dhabi, UAE, November 9-12. 

Kolawole, O., and Krishna, B.Y. 2011. “Improved Spacer Rheology Model for  

Cement Operations.” SPE 140805. SPE Production and Operations  

Symposium held in Oklahoma City, Oklahoma, USA, March 27-29. 

Krishna, K.V., and Kanny, K. 2016. “The Effect of Treatment on Kenaf Fiber using  

Green Approach and Their Reinforced Epoxy Composites.” Elsevier, 

Composites Part B 104 111-117. 

Kumar, A. and Savari, S. 2011. “Lost Circulation Control and Wellbore 

           Strengthening: Looking Beyond Particle Size Distribution.” AADE-11 

            NTCE-21. 2011 AADE National Technical Conference and Exhibition held at 

           the Hilton Houston North Hotel, Houston, Texas, April 12-14. 

Kulkarni, V.S., Butte, K.D., and Rathod, S.S. 2012. “Natural Polymer – A  

Comprehensive Review”. International Journal of Research in  

Pharmaceutical and Biomedical Sciences, ISSN 2229-3701. 

Lavrov, A. 2016. Lost Circulation: Mechanisms and Solutions. Gulf Professional.  

Lazim, Z.M., Hadibarat, T., Puteh, M.H., and Yusop. 2015. “Adsorption  

Characteristics of Bisphenol A onto Low-Cost Modified Phyto-Waste 

Material in Aqueous Solution.” Water Air Soil Pollution, 226:36. 

 

 

 



165 
 

 
 

Lecolier, E., Herzhaft, B., and Rousseau, L. 2005. “Development of a 

            Nanocomposite Gel for Lost Circulation Treatment.” SPE 94686. SPE 

            European Formation Damage Conference, Sheveningen, The Netherlands, 

            May 25-27.  

Li, D.K. 2009. “The Mechanism Study on Lost Circulation Prevention and Plugging  

of Marine Fractured Carbonate Formation.” International Forum on Porous 

Flow and Applications, Wuhan City, China.  

Lichun, J., Mian, C., Bing, H., Zhen, S., and Yan, J. 2014. “Drilling Fluid Loss 

           Model and Loss Dynamic Behavior in Fractured Formations.” Petroleum 

           Exploration and Development, Volume 41, Issue 1. 

Luzardo, J., Oliveira, E.P., Derks, P.W.J., Nascimento, R.V., Gramatges, A.P., Valle,  

R., Pantano, I.G., and Sbaglia, F. 2015. “Alternative Lost Circulation Material 

for Depleted Reservoirs”. OTC-26188-MS. Offshore Technology Conference 

Brasil held in Rio de Janeiro, Brazil, October 27-29. 

Manshor, M.R., Anuar, H., Aimi, M.M.N., Fitrie, M.I.A., Nazri, W.B.W., Sapuan,  

S.M., El-Shekeil, Y.A., and Wahit, M.U. 2014. “Mechanical, Thermal and  

Morphological Properties of Durian Skin Fibre Reinforced PLA 

Biocomposites.” Materials and Design 59, 279-286. 

Manshor, R.M., Anuar, H., Wan Nazri, W.B., and Ahmad Fitrie, M.I. 2012.  

“Preparation and Characterization of Physical Properties of Durian Skin Fibers 

Biocomposite.” Advanced Materials Research Vol.576, pp 212-215. 

Maran, J.P. 2015. “Statistical Optimization of Aqueous Extraction of Pectin from  

Waste Durian Rinds.” International Journal of Biological Macromolecules 73, 

92-98.  

Mardiyati, Steven, Rizkiansyah, R.R., Senoaji, A., and Suratman, R. 2016. “Effect of  

Alkali Treatment on the Mechanical and Thermal Properties of Sansevieria 

Trifasciate Fiber.” 3rd International Conference on Advanced Materials 

Sciences and Technology (ICAMST 2015). 

Mark, W.S., Jason, T.S., and James, E.F. 2010. “High Fluid Loss, High Strength Lost  

Circulation Treatments”. SPE 135472. SPE Deepwater Drilling and 

Completion Conference held in Galveston, Texas, USA, October 5-6. 

Masi, M., Molaschi, C., Zausa, F., and Michelez, J. 2010. “Managing Circulation  

Losses in a Harsh drilling Environment: Conventional Solution vs. CHCD 

through a Risk Assessment.” SPE Paper 128225. 2010 IADC/SPE Drilling 



166 
 

 
 

Conference and Exhibition held in New Orleans, February 2 – 4. 

Masrol, S.R., Ibrahim, M.H.I., and Adnan, S. 2015. “Chemi-mechanical Pulping of  

Durian Rinds”. Elsevier, Procedia Manufacturing 2, 171-180. 

Matanovic, D., Nediljk, G.M., and Katarina, S. 2013. “Risk Analysis for Prevention  

of Hazardous Situations in Petroleum and Natural Gas.” IGI Global Book 

Series Advances in Environment Engineering and Green Technologies. 

Miller, A., Minton, R.C., Colquhoun, R., and Ketchion, M. 2011. “The Continuous  

Measurement and Recording of Drilling Fluid Density and Viscosity.” 

SPE/IADC 140324. SPE/IADC Drilling Conference and Exhibition held in 

Amsterdam, The Netherlands, March 1-3. 

Mohammed, L., Ansari, M.N.M., Pua, G., Jawaid, M., and Islam, M.S. 2015. “A 

Review on Natural Fiber Reinforced Polymer Composite and Its 

Applications”. Hindawi Publishing Corporation, International Journal of 

Polymer Sciences. 

Moos., D., Peska, P., Finkbeiner, T., and Zoback, M. 2003. “Comprehensive 

          Wellbore Stability Analysis Utilizing Quantitative Risk Assessment.” Journal 

           of Petroleum Science and Engineering 38, 97-109. 

Mortadha, A., Runar, N., Arild, S., and Olav, M.N. 2014. “Lost Circulation Materials  

Capability of Sealing Wide Fractures.” SPE 170285. SPE Deepwater Drilling 

and Completions Conference held in Galveston, Texas, USA, September 10-

11. 

Mwaikambo, L.Y., Tucker, N., and Clark, A.J. 2007. “Mechanical Properties of 

           hemp Fibre Reinforced Euphorbia Composites.” Macromolecular Materials  

           and Engineering, 292, 993-1000. 

Naybery, T.M. 1987. “Laboratory Study of Lost Circulation materials for Use in 

           Both Oil Based and Water-Based Drilling Muds.” SPE Drilling Engineering, 

          September. 

Nicolas, D., Ksenia, E., Larry, T., Chelsea, E., Omer, S., Nikita, S., Dan, F., Arnoud,  

M., and Raul, B. 2014. “Degradable Fiber Pill for Lost Circulation in Fractured 

Reservoir Sections.” Paper IADC/SPE 168024. IADC/SPE Drilling 

Conference and Exhibition held in Fort Worth, Texas, USA, March 4-6. 

Nigel, S., Kees, F., Klaas, V.D., and Steve, M. 2006. “An Innovative Inert Material 

          To Cure the Losses in the Brent Depleted Reservoirs – North Sea Case  

           Histories.” SPE Paper 100934. 2006 Abu Dhabi International Petroleum 



167 
 

 
 

          Exhibition and Conference held in Abu Dhabi, USE, November 5 – 8. 

Okon, A.N., Udoh, F.D., and Bassey, P.G. 2014. “Evaluation of Rice Husk as Fluid  

Loss Control Additive in Water-Based Drilling Mud.” SPE 172379. SPE 

Nigeria Annual International Conference and exhibition held in Lagos, 

Nigeria, August 5-7. 

Oliveira, C.F., Giordani, D., Lutckemier, R., Gurak, P.D., Olivera, F.C., and 

           Marczak, L.D.F. 2016. “Extraction of Pectin from Passion Fruit Peel Assisted 

          by Ultrasound.” LWT-  Science and Technology 71, 110-115. 

Omosebi, A.O., and Adenuga, A. 2012. “Pressure Drop versus Flow Rate Profiles for  

Power Law and Hersechel-Bulkley Fluids.” SPE 162999. Nigeria Annual 

International Conference and Exhibition held in Abuja, Nigeria, August 6-8.  

Ong, S.T., Keng, P.S., Voon, M.S., Lee, S.L., and Hung, Y.T. 2010. “Soption of 

           Basic Dye from Aqueous Solution by Durian Peel (Durio zibethinus 

           Murray).” World Applied Sciences Journal 9(3): 245-249. 

Owusu, M., Enty, G.S., and Twum, A.O. 2014. “Statistical Characterization of  

Performance of Biopolymer Drill-In Fluid for Different Rheological Models.” 

SPE 172383. SPE Nigeria Annual International Conference and Exhibition 

held in Lagos, Nigeria, August 5-7.  

Penjumras, P., Rahman, R.A., Talib, R.A., and Abdan, K. 2015. “Response Surface  

Methodology for the Optimization of Preparation of Biocomposites based on 

Poly(lactic acid) and Durian  Peel Cellulose.” The Scientific World Journal, 

Volume 2015. 

Penjumras, P., Rahman, R.B.A., Talib, R.A., and Abdan, K. 2014. “Extraction and  

Characterization of Cellulose from Durian Rind.” Agriculture and Agricultural 

Science Procedia 2, 237-243. 

Pickering, K.L., Efendy, M.G.A., and Le, T.M. 2015. “A Review of Recent  

Developments in Natural Fibre Composites and Their Mechanical 

Performance.”  Composites: Part A 83, pp 98-112. 

Pilehvari, A.A., and Nyshadham, V.R. 2002. “Effect of Material Type and Size  

Distribution on Performance of Loss/Seepage Control Material.” SPE Paper 

73791. International Symposium and Exhibition on Formation Damage 

Control held in Lafayette, Louisiana, February 20-21. 

Prakongkep, N., Gilkes, R.J., and Wiriyakitnateekul, W. 2014. “Agronomic Benefits  



168 
 

 
 

of Durian Shell Biochar.” Journal of Metals, Materials and Minerals, Vol.24 

No.1, pp.7-11. 

Raafat. A., Steve. D., Effendhy. H. J., Hassan. E. H., Lee. F., Eric. M., Trevor. M.,  

Salim. T., and .Nils. N. (2003). “A Safety Net for Controlling Lost 

Circulation.” Oilfield Review Schlumberger. 

Rahman, W.A, N., Rahim. A., and Din, S.N. 2014. “Novel Cellulose Composite Film  

of Durian Rind/Kapok Linter by NaOH/Urea Solvent System.” Proceedings 

of 5th International Conference on Science and Technology. 

Rastogi, R., Lai, K., Singhal, R., Sinha, M.P., and Pratap, K.K. 2015. “An Innovative  

Approach for Curing Severe Loss Control Problems in Mumbai Offshore while 

Drilling-A Case Study.” SPE 178119. SPE Oil and Gas India Conference and 

Exhibition held in Mumbai, India, November 24-26.  

Safdar, M.N., Kausar, T., Jabbar, S., Mumtaz, A., Ahad, K., and Saddozai, A.A. 

           2016. “Extraction and Quantification of Polyphenols from Kinnoww (Citrus 

           Reticulate L.) Peel using Ultrasound and Maceration Techniques.” Journal of 

         Food and Drug Analysis, 1-13. 

Samuel, S.M., Chinyere, O., Abidemi, B., and Osaze, I. 2014. “Field Case Histories:  

Countering Lost Circulation with Monofilament Polypropylene Fiber.”  SPE  

Paper 172385-MS. SPE Nigeria Annual International Conference and 

Exhibition held in Lagos, Nigeria, August 5-7.  

Sandeep, K., Sharath, S., Kumar, A., and Dale, E.J. 2012. “Novel Rheological Tool 

           to Determine Lost Circulation Materials (LCM) Plugging Performance.” SPE 

          150726. North Africa Technical Conference and Exhibition held in Cairo, 

          Egypt, February 20-22. 

Sanders, M. W., Scorsone, J.T., and Friedheim, J.E. 2012. “High-Fluid- Loss, High  

Strength Lost Circulation Treatments.” SPE 135472. SPE Deepwater Drilling 

and Completions Conference held in Galveston, Texas, USA, October 5-6. 

Sato, M.F., Rigoni, D.C., Canteri, M.H.G., Petkowicz, C.L., Nogueira, A., and  

Wosiacki, G. 2011. “Chemical and Instrumental Characterization of Pectin 

from Dried Pomace of Eleven Apple Cultivars.” Acta Scientiarum Agronomy, 

V. 33, N. 3, p. 383-389. 

Savari, S., Whitfill, D.L., and Walker, J. 2016. “Lost Circulation Management in  

Naturally Fractured Reservoir.” SPE 178165. SPE/IADC Middle East Drilling 

Technology and Exhibition, Abu Dhabi, UAE, January 26-28. 



169 
 

 
 

Schuh, F.J., Coragliotti, A., Dicicco, C.D., Nagatani, R.A., Carlton, T., Johnson, P.,  

and Noble, R. 2014. “Characterization of Encapsulated Oil as Additive to 

Water-Based Drilling Fluids: Operational Improvements in Lubricity, Drag 

and ROP.” SPE 169547. SPE Western North American and Rocky Mountain 

Joint Regional Meeting held in Denver, Colorado, USA, April 16-18. 

Scott, P.D., Beardmore, D.H., Wade, Z.L., Evans, E., and Franks, K.D. 2012. “Size  

Degradation of Granular Lost Circulation Materials.” SPE 151227. IADC/SPE 

Drilling Conference and Exhibition held in San Diego, California, USA, March 

6-8. 

Shaiful, R.M., Mphd, H.I.I., Sharmiza, A., Muhammad, S.A., Radhi, R., Siti, N.A.,  

and Siti, N.F.M.Z. 2016. “Characteristics of Linerboard and Corrugated 

Medium Paper Made   Durian Rinds Chemi-Mechanical Pulp”. MATEC Web 

of Conference 51. 

Shamsa, A.M., Adam, H., and Shamsa, A.M. 2014. “Curing Losses While Drilling 

           and Cementing.” SPE Paper 171910-MS. Abu Dhabi International Petroleum 

          Exhibition and Conference held in Abu Dhabi, UAE, November 10-13.  

Sharath, S., Arunesh, K., Donald, L.W., Matthew, M., Robert, J., and Dale, E.J. 

           2013. “Engineered LCM Design Yields Novel Activating Material for 

           Potential Application in Severe Lost Circulation Scenarios”. SPE 164748. 

           North Africa Technical Conference and Exhibition held in Cairo, Egypt, April 

         15-17.  

Sharath, S., Donald, L.W., Dale, E.J., and Arunesh, K. 2014. “A Method to Evaluate  

Lost Circulation Materials-Investigation of Effective Wellbore Strengthening  

Applications”. IADC/SPE 167977. Presented at the 2014 IADC/SPE Drilling 

Conference and Exhibition held in Fort Worth, Texas, USA, March 4-6. 

Simon, K. 2004. “The Role of Different Rheological Models in Accuracy of Pressure  

Loss Prediction.” Rud.-geol.-naft. zb., Vol. 16, 85-89 Zagreb, 2004. 

Sochi, T. 2010. “Non-Newtonian Flow in Porous Media.” Polymer 51. Vol. 51, pp  

5007-5023. October 15.  

Soliman, A.H., Fathallah, M.O., Tobeh, S.M., and Al-Oqab, M. S., and Godara, V.K.  

2015. “A Cross Link Polymer Sealant for Curing Severe Lost Circulation 

Events in Fractured Limestone Formations.” SPE 176533. SPE Russian 

Petroleum Technology Conference held in Moscow, Russia, October 26-28. 

Subasinghe, A.D.L., and Bhattacharyya, R.D.D. 2015. “Fiber Dispersion During  



170 
 

 
 

Compounding /Injection Molding of PP/Kenaf Composites: Flammability and  

Mechanical Properties.” Elsevier, Materials and Design 86, 500-507. 

Suharty, N.S., Ismail, H., Diharjo, K., Handayani, D.S., and Firdaus, M. 2016. 

           “Effect of Kenaf Fiber as a Reinforcement on the Tensile, Flexural Strength 

           and Impact Toughness Properties of Recycled Polypropylene/Halloysite 

           Composites.” 5th International Conference on Recent Advances in Material, 

          Minerals, and Environment (RAMM) & 2nd International Postgraduate 

          Conference on Materials, Mineral and Polymer (MAMIP), August 4-6. 

Sundari N. 2015. “Extrication of Pectin from Waste Peels: A Review.” Research  

Journal of Pharmaceutical, Biological and Chemical Sciences. ISSN: 0975  

8585. 

Tran. V.T., Civan. F. and Robb. I. 2009. “Correlating flowing time and condition for  

perforation plugging by suspended particles.” SPE 120473, SPE Production  

and Operations Symposium, Oklahoma, U.S.A, April 4-8.  

Tunio., A.Q., Tunio, A.H., Ghirano, N.A., and Irawan, S. 2011. “Is It Possible to  

Ignore Problems Rising During Verical Drilling: A Review”. Research 

Journal if Applied Sciences, Engineering and Technology 3(11): 1331-1336. 

Unhasirikul, M., Naranong, N., and Narkrugsa, W. 2012. “Reducing Sugar 

           Production from Durian Peel by Hydrochloric Acid Hydrolysis.” World 

           Academy of Science, Engineering and Technology International, Journal of 

          Biological, Biomolecular, Agricultural, Food and Biotechnological 

          Engineering Vol:6, No:9. 

Unhasirikul, M., Narkrugsa, W., and Naranong, N. 2013. “Sugar Production from  

Durian (Durio Zibethinus Murray) Peel by Acid Hydrolysis. African Journal  

of Biotechnology, Vol. 12(33), pp. 5244-5251. 

Urdaneta, J.A., Ravi, K., Gonzalez, F.E.D., Viera, J.M., and Marinkovi, R.L. 2015.  

“Novel Low-Solids Shear-Dependent Cement System Used to Cure Severe  

 Lost Circulation while Drilling: a Case History.” SPE 177788. Abu Dhabi  

 International Petroleum Exhibition and Conference held in Abu Dhabi,  UAE, 

November 9-12.  

Valsecchi, P. 2013. “On the Shear Degradation of Lost Circulation Materials.”  

SPE/IADC 163512. SPE/IADC Drilling Conference and Exhibition held in 

Amsterdam, The Netherlands, March 5-7. 

Valsecchi, P. 2014. “On the Shear Degradation of Lost-Circulation Materials.” SPE  



171 
 

 
 

163512. SPE Drilling and Completion. 

Wai, W.W., Alkarkhi, A.F.M., and Easa, A.M. 2010. “Effect of Extraction  

          Conditions on Yield and Degree of Esterification of Durian Rind Pectin: An 

           Experimental Design.” Elsevier Food and Bioproducts processing 88 (2010), 

          209-214. 

Wang, G., Cao, C., Pu, X., and Zhao, Z. 2016. “Experimental Investigation on  

Plugging Behavior of Granular Lost Circulation Materials in Fractured Thief 

Zone.” Particulate Science and Technology, an International Journal. Volume 

34.  

Wang, H., Sweatman, Engelman, B., and Whitfill, C. 2005. “The Key to 

           Successfully Applying today’s Lost-Circulation Solutions.” SPE paper 95895. 

           2005 SPE Annual Technical Conference and Exhibition held in Dallas, Texas, 

          USA, October 9-12. 

Wang, X., Sun, H., Bai., and Zhang, L.P. 2014. “Thermal, Mechanical, and  

Degradation Properties of Nanocomposites Prepared using Lignin-Cellulose 

Nanofibres and Poly(Lactic Acid).” BioResources 9(2), 3211-3224. 

Whitfill, D. 2008. “Lost Circulation Material Selection, Particle Size Distribution 

           and Fracture Modeling with Fracture Simulation Software.” SPE 115039. 

            Presented at the IADC/SPE Asia Pacific Drilling Technology Conference and 

          Exhibition held in Jakarta, Indonesia, August 25-27. 

Williams, T., Hosur, M., Theodore, M., Netravali, A., Rangari, V., and Jeelani, S.  

2011. “Time Effects on Morphology and Bonding Ability in Mercerized 

Natural Fibers for Composite Reinforcement.” International Journal of 

Polymer Science.  

Williamson, D. 2013. “Drilling Fluid Basics”. Oilfield Review Spring 2013: 25, 

           no.1. 

Wong, W.W., Abbas, F.M.A., Liong, M.T., and Azhar, M.E. 2008. “Modification of  

Durian Rind Pectin for Improved Biosorbent Ability.” International Food 

Research Journal 15(3): 363-365. 

Yanmei, L., Jinliang, T., Jiao, S., and Wenyi, C. 2014. “Removing Polysaccharides  

and Saccharides Related Coloring Impurities in Alkyl Polyglycosides by 

Bleaching with the H2O2/TAED/NaHCO3 System.” Carbohydate Polymer 112, 

416-421.  

Zheng, J., Wang, J., Osama, M.M., Farrar, D., Cockcroft, B., Robinson, A., and  



172 
 

 
 

Gibbison, R. 2011. “Innovative Chemistry for Drilling Fluid Additives.” SPE 

142099. SPE Middle East Oil and Gas Show and Conference held in Manama, 

Bahrain, September 25-28. 

Abdollahi, J., Carlsen, I.M., Mjaaland, S., Skalle, P, Rafiei, A., and Zarei, S. 2004. 

“Underbalanced Drilling as a Tool for Optimized Drilling and Completion 

Contingency in Fractured Carbonate Reservoirs.” SPE/IADC paper 91579 

presented at the 2004 SPE/IADC Underbalanced Technology Conference and 

Exhibition held in Houston, Texas, USA, 11-12 October.  

Ameen, M.S. 2014. “Fracture and In-Situ Stress Patterns and Impact on Performance  

in the Khuff Structural Prospects, Eastern Offshore Saudi Arabia.” Mar Petrol 

Geol 2014;50: 166-84. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




