
CHAPTER 4

E X P E R IM E N T

E x p e r im e n t a l  E q u i p m e n t s

T h e  fu ll set o f e xpe rim en ta l equ ipm ents  are show n  in  fig u re  4 . 1 .  
These  equ ipm ents  can be separa ted in to  tw o  m a jo r parts.

1. P e rco la tio n  C o lu m n  part.

T h is  p a rt consists o f the  fo llo w in g  item s.

1. S teel c loum n  w ith  6  inch  in  d iam e te r and 7  5  c.m . h ig h  w h ich  
is w ra p e d  w ith  insu la to r. T he  c loum n  was packed w ith  ce ram ic  balls a t the 
b o tto m  and 5  litres in  packed vo lum e  o f bauxite  on  to p . T w e n ty  m ic ro n  
f ilte r  c lo th  w e re  p u t in  be tw een bauxite  and ce ram ic  balls to  separa te  
baux ite  pa rtic le  fro m  o u t g o ing  o il fro m  the  co lum n. S ika  T h e rm o m e te r 
w e re  p u t on  the  side o f co lum n  co nn e c ting  w ith  the  te m p e ra tu re  p ro b e  
loca ted  inside the  co lum n. S am p ling  valve and d ra in  valuve w e re  fixed  a t the 
b o tto m . R e -c irc u la tin g  valve and pressure guage w ere  p u t on  the  top .

2 . "B la c k m e r" V ane  p u m p  m o d e lX B -1  w ith  capac ity  2 8  litre  p e r 
m in u te  w h ich  d rived  by 2  horse  p o w e r m o to r was used.

3 . T w o  "B lue  W h ite "  f lo w  m eters w ere  p u t in  be tw een  o u tle t o f 
the  p u m p  and in le t o f the  steel co lum n.

4 .  S teel w ire  su ppo rted  p lastic hose.

2 .  S tirred  h ea ting  tank.

T h e  s tirred  hea ting  tan k  was used to  w a rm  up  the  o il to  e x p e r i
m en ta l tem pe ra tu res . It consists o f the fo llo w in g  item s.

1. S ix t litres steel d rum .

2 . T w o  3 0 0 0  w a tt hea ting  coils.

3 . T h e rm o c o u p le  (M S K ) T yp e  K (c a ),M o d e l J B - 3 0 .

4 .  T B C  T e m p e ra tu re  c o n tro lle r range 0 - 2 0 0  c ,m ode l T - 9 6 B .
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F igure  4 .1  L a b o ra to ry  Scale P erco la tion  C o lu m n  E qu ipm en t.

E x p e r im e n t a l  P r o c e d u r e

1. E xpe rim en ta l m a te ria l and cond itions .

1. Base o il used in e xp e rim e n t w ere  1 5 0  SN, 4 5 0  SN, 5 0 0  
SN, and 6 0 0 S N .  P rope rtie s  o f these oils are show n  in  Table  4 .1  .

2 .  C o n ta c t tim es w e re  varied  fro m  0 , 2 0 , 4 0 , 6 0 , 8 0 , 1 0 0  and 
1 2 0  m inu te .

3 . T e m p e ra tu re  o f feed oils w ere  6 0  c .  and 1 0 0  c .

2 . P rocedu re

1 .  W a rm  up  the o il to  be studied , 1 5 0  SN 1in  the S tirre d  hea ting  
ta n k  to  4 0  c  and keep  the  tem pe ra tu re  o f o il to  be cons tan t by ad justing  
te m p e ra tu re  co n tro lle r.

2 . S ta rt p u m p in g  o il fro m  the tan k  in to  the  p e rco la tio n  co lu m n  
w h ic h  re -c irc u la t in g  valve on  the  to p  is opened  w h ils t d ra in  valve and
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sam p ling  valve are  closed. A t  th is step a ir in the  to p  space o f co lu m n  is 
rem oved  v ia  rec ircu la tin g  valve.

3 .  A fte r  the  to p  space o f co lum n  is filled  up  w ith  the  o il, close 
re -c irc u la t in g  valve and o pen  d ra in  valve im m ed ia tly .

4 .  A d jus t flo w ra te  o f o il to  2 5 0  m l. /m in .  using b y -p a s s  valve o f
the  pum p .

5 . T ake  2  litre  sam ple  a fte r o il flo w ra te  has b ee n kep t cons tan t 
fo r  1 5  m inu te .

6 .  R epea t section  4  and 5  bu t change o il f lo w ra te  to  1 2 5  
m l. /m in .  , 8 3  m l. /m in . ,  6 3  m l. /m in . ,  5 0  m l. /m in .  and 4 2  m l. /m in .  
respective ly.

7 .  R epeat section  1 to  section  6  but change o il te m p e ra tu re  
fro m  6 0  c . to  1 0 0  c  .

8 . R epeat sec tion  1 to  section  7  bu t change type  o f o il to  4 5 0  
SN, 5 0 0  SN  and 6 0 0  SN respective ly.

9 .  T est all o il sam ples as m en tioned  in the  n ex t section .

T ab le  4 .1  P hysical and C hem ica l P rope rties  o f Base oils be fo re  
P e rco la tio n  Process

Test 150SN 450SN 500SN 600SN

Viscosity at 4 0  c. 3 3 .5 2 8 9 .1 5 9 6 .8 7 1 2 3 .7 0

Viscosity at 100  c. 5 .37 10 .46 10.91 12 .47

Viscosity index 9 7 .0 0 100 .00 9 6 .0 0 .9 5 .0 0

%  Sulphure 0 .46 0 .55 0 .2 9 0 .3 5

% Aromatic 4 .6 8 6 .13 6 .6 2 8.01

% Paraffinic 6 3 .1 0 6 4 .3 0 6 8 .9 5 66 .91

%  Naphthenic 3 2 .2 2 2 9 .5 7 2 4 .4 3 2 5 .0 8

Color 1.00 2 .00 L 3.0 L 1.5

Air release value @ 50 c . 3 .00 8 .0 0 6 .3 0 6 .8 0
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T e s t  M e t h o d s  a n d  T e s t  E q u i p m e n t s

A fte r  all o il sam ples w ere  co llec ted  ,the p ro p e rtie s  o f oils w e re  tested 
using the  m e thods and equ ipm ents  show n in  Table  4 .2  .

T ab le  4 .2  Test M e thods and T est E qu ipm ents used fo r  sam ple  analysis.

Tests Methods Equipments/model Appendix

Viscosity at 4 0  c ASTM D 445 ISL VH 1 automatic houillon 
viscometer

Appx. A

Viscosity at 100  c ASTM D 445 ISL VH 1 automatic houillon 
viscometer

Appx. A

Viscosity Index DS 39B ASTM viscosity index table -

Sulphur content ICP ARL 3410+ Appx. B

Aromatic content Brandes Perkin-Elmer FTIR 16 50 Appx. c

Paraffinic content Brandes Perkin -  Elmer FTIR 16 50 Appx. c

Naphthenic content Brandes Perkin-Elmer FTIR 16 50 Appx. c
Air release value IP 3 1 3 Stanhope Seta 1 5 8 8 0 -3  and 

1 5 8 5 0 -3
Appx. D

Color ASTM
D 1 5 0 0

Stanhope Seta 1 5 2 5 -
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