
APPENDICES

Nomenclature

Eact activ ation  en ergy
Y- activ ity  c o e ff ic ie n t  o f  /-th  sp e c ie s
a, a c tiv ity  o f  /-th  sp ec ie s
L , Lcapillary cap illary  length
p c o llis io n  e ff ic ie n c y
Kij c o llis io n  kernel
c , con cen tration  o f  /-th sp e c ie s
p d en sity  o f  barium  su lfate
Lüe posit d ep o sit  length
M Deposit d ep o sit  m ass
อ diam eter
kD d isap p earan ce rate constant
p dy nam ic v isc o s ity  o f  m ed iu m
A em p irica l con stan t
TDe posit final cap illary  radius
r, r0 initial cap illary  radius
AP pressure drop across cap illary

oCu<1 p ressure drop at the stead y state b efore  d e tec t d ep o sitio n
Dp prim ary p artic le  d iam eter
ทา reaction  order
SI saturation in d ex
SR saturation ratio
Ksp so lu b ility  product
T tem perature

Rg un iversa l gas con stan t ( 8 .3 1 4 ----- ------ )m ol - K
Q vo lu m etr ic  f lo w  rate
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Appendix A: Capillary Length Experiment

T o further understand the barium  su lfa te  d ep o sitio n  m ech a n ism , a lon g  
cap illary  d ep o sitio n  exp erim en t w a s  perform ed w ith  a len g th  o f  9 ft. A n  in crease  in 
the p ressure drop w ith  tim e o f  9 ft w a s com p ared  w ith  that o f  3 ft, as sh o w n  in 
F igure A . l .

F igure A .l  T he pressu re drop v s . tim e  p lo t com p a rin g  an exp er im en t con d u cted  w ith  
the lo n g  cap illary  to the on e  con d u cted  w ith  the short cap illary .

I f  the d ep o sit  w ere  form in g o n ly  in the 3 ft section  o f  the cap illary  as sh ow n  
in F igure A .2 , there w o u ld  be no e ffe c t  o f  an in crea se  in the p ressure drop du e to the 
d ep o sitio n  at later 6 ft sec tio n . T h erefore , an in crease  in the pressure drop w h ich  is 
subtracted  the stead y state pressure drop (AP-A Po) o f  9  ft w o u ld  be the sam e trend as 
the o n e  o f  3 ft.
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No Deposit
<------------------9 ft ------------------->

F igure A .2 P rop osed  d ep o sitio n  m ech an ism  o n ly  at first 3 ft section .

T h e pressure drop o f  9 ft run w a s in go od  agreem en t w ith  the 3 ft cap illary at 
the b eg in n in g  o f  exp erim en t. A fterw ard , the pressure drop o f  3 ft b ecam e greater 
than the o n e  o f  9 ft. H o w ev er , in theory, the lon g  cap illary  sh ou ld  a lw a y s  g iv e s  eith er  
equal or h igh er pressure drop com pared  to a short cap illary . O n e p o ss ib ility  cou ld  be 
an error in the exp erim en ta l tech n iq u e. T h e current exp erim en ta l apparatus h as a 
1/16  in ch es  d iam eter ou tlet tee  at the cap illary  ou tlet. B eca u se  o f  the d iam eter  
d ifferen ce  b etw een  the cap illary  and o u tle t tee , there m ay be a f lo w  interruption or a 
ch an g e in f lo w  pattern that cou ld  ch an g e  the d ep o sitio n  ten d en cy . A lso , at the 
c o n n ec tio n , there cou ld  be a dead zo n e . C o n seq u en tly , barium  su lfa te  cou ld  be  
greatly  p recip itatin g  and d ep o sitin g  at the ou tlet o f  the cap illary w h ich  con trib u tes to  
an in crease  in the pressure drop.

In order to so lv e  th is issu e , an ad d itiona l exp erim en t w a s  con d u cted  w ith  a 
0 .0 2  in ch es  d iam eter ou tlet tee . A n in crease  o f  the pressure drop o f  9 ft w a s  ex p ected  
to be h ig h er  or equal to the o n e  o f  3 ft, i f  th is tech n iq u e  w a s ab le to  n e g le c t  the f lo w  
interruption or f lo w  pattern ch an g e. U n fortu n ately , the in crease in the pressure drop  
o f  9 ft w a s  still low er than the on e  o f  3 ft, s im ilar  to the result sh ow n  in F igure A . l .
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