
CHAPTER I 
INTRODUCTION

In m any reservoirs, the produced  w ater contains m ixtures o f  d issolved ions 
that are unstable and tend to precipitate. Inorganic scale deposition  has been 
recognized to be a m ajor operational problem . Scale deposition is usually  caused by 
the m ixing o f  tw o incom patible brines or because o f  changes in p roduced  fluid 
conditions- i.e., tem perature, p ressure, and pH . T he com m on type o f  oil field scales 
are calcium  carbonate, calcium  sulphate, barium  sulphate, and stron tium  sulphate. I f  
left unchecked, the deposition o f  inorganic scale in o r around the perforations, or 
w ith in  the w ellbore or p roduction  string  can significantly  decrease the productiv ity  o f  
a w ell.

T he m ost w idely used m ethod to prevent the problem  o f  scale is to inject 
(i.e., “squeeze”) threshold scale inhibitors into the form ation to preven t o r to slow  the 
nucléation  and grow th o f  scale. In typical squeeze treatm ent, a slug o f  scale inhibitor, 
along w ith  a brine overflush, is injected into a reservoir, w here it is shut in for 24 
hours. A fter the shut-in  period, p roduction  is resum ed and the inh ib ito r is released 
back into the produced  fluid, w here it prevents scale from  form ing. T he subsequent 
release o f  inhibitor into the produced  w ater prov ides pro tection  against scaling; the 
treatm ent is repeated  w hen  the concentration  o f  inhibitor in the p roduced  w ater falls 
below  the th reshold  level for effective inhibition (usually  1 -20  ppm ). (Rabaioli,
1996)

T he tw o inhibitor squeeze technologies currently  used by the industry are 
categorized  by the m echanism s by w hich inhibitor is retained w ithin the form ation.

1. A dsorp tion  squeeze A n inhibitor is retained by adsorption onto the reservoir 
rock and is released by desorption.

2. P recip itation  squeeze An inhibitor is retained w ithin the form ation as a 
(so lid  or liquid) precip itate  (M iles, 1970). In this m ethod, a hom ogeneous 
and m ildly acidic solution o f  inhibitor is in jected  into the form ation and 
then positioned  several m eters from  the w ellbore  by m eans o f  a brine post­
flush. T he inhibitor p recip itates as a insoluble C a2+ salt during shut-in.
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T he m ajority  o f  field applications and/or research  w orks in the area o f  
squeeze treatm ents has focused on adsorption/desorption  treatm ents. D espite the fact 
that precip itation  squeeze treatm ent have show n the potential to  enhance squeeze 
lifetim es, oil producers have been re luctant to incorporate these treatm ent techniques 
because: 1) they are exclusive to reservo ir system s that contain sufficien t am ounts o f  
calcium  (or o ther d ivalent cations); and 2) they m ay cause p recip itation  in the near 
w ell bore region o f  reservoir system  (w hich is w hat inhibitors are supposed to be 
preventing), possib ly  resulting  in loss o f  fluid conductivity , i.e. form ation dam age 
(C arlberg, 1987). H ow ever, recent studies have show n that p recip ita tion  squeeze 
treatm ents can be efficientively  used w ith low  d ivalent cation contain ing  reservoirs 
(often non-carbonate reservoirs). In this process, a single so lu tion  containing 
chelated calcium  and inhibitor are injected (squeezed) into a w ell w here at elevated 
tem peratures, an ion exchange occurs p roducing  an inhibitor precip itate . T he rate o f  
precip itation  m ust be  contro lled  to avoid pore  p lugging  and form ation dam age. 
Hence, g reat prom ise exists for precip itation  squeeze treatm ents, although a lim ited 
am ount o f  research  has been carried ou t to p rovide a fundam ental understanding o f  
the precip itation  k inetics behind this type o f  treatm ent. Consequently , the goal o f  this 
w ork w as to  p rov ide a basic understanding o f  the kinetics precip itation  o f  Ca-A TM P.
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