CHAPTER 4

RESULTS AND DISCUSSION

4.1 Assumptions and Experimental Data
Table 4. Show the total glycerine loss of the soap plant from 985 (Start up year) until
the first half year of 1991 .It shows that the causes of the problem could be from the un-

proper design or un-proper operation or control system .

After the experiment of the company show that the most significant or highest
glycerine loss is due to the evaporator unit ko the data of evaporator was collected and
show in the Table 4.2 .

From the data and closely observe at the evaporator unit ,we found that

a) The operating condition is fluctuation and always out of control.

b) Itis the open system and could let the glycerine loss to the drainage .

¢) The evaporated water volume from the two evaporator is not much
different but the entrainment separator of the first evaporator is three times smaller volume

than the second one.

4.1.1 Assumption
a) Glycerine loss is due to the un-proper entrainment separator .

If we change or add a new entrainment separator Wve can reduce the vapor velocity
so it could be trapped in the entrainment separator and will not be let to carry over to the
vacuum system.

b) Glycerine loss is due to the un-proper control system that will cause the solution
level or temperature to be too high or the pressure is too low or high vacuum that will make
the higher vapor velocity .

¢) Glycerine loss is due to the un-optimum condition.



4. .2 Experimental Data before an Improvement

YEAR SOAP  : (LOSS)/GAIN

) TONAGE | KGS. 1 %
0 1985 N/A ' (-43,772) -18)
0 1986 4119 . (-45,754) : (-14

| 01987 ! 7502 . (-95.670) 1 (-14

i 01988 1 9666 : (-103,122) i (-172) |
01989 1 11,007 1 (-149,766) ! {-153 :
01990 : i1 W4 ! (-155.189) 1 (_n\
01991  1ST HALF | (-49,408) 1 (-11) |

Table 4. Glycerine loss before improvement the soap plant.



OLYCEHIN BALANCE
INTUt

. Treated LYE EGED
WATER TO ENTRAIN. EVAP#1
WATEn TO ENITTAIN. EVAP#2
c.w. TO BAROMETRIC COND.EVAP#1
c.w. TO BAROMETRIC COND.EVAP/2

TOIAL INPUT

OUTPUT

CRUDE GLYCERINE siORAC’'e
SaltBox
OF EVAP/1 (Hot We.fl)
OF EVAP#2 ( Ho"t W ei 1)
VACUUM PUMP or EVAP#1
VACUUM PUMP or EVAP/2

TOTAL OUTPUT

GLY.GAIN (10SS) TO VAPOn .c.w.
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0
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25.02
0028.82
G07.0C
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0
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030
1008 48
1840.2
190 00
25.92
7730.04
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0
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5070.00
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1000.00
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100.00
25.02
10033.43
(240 94
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32 48

5521.30 0715.7
2045.12  3007.00
0 0
220170 4374.72
2821.25 4339.01
12640.40 20407.11

6003.5 5805.28
039 798.75
1971.2 2530 0
2429.15 4100.8
253.44 380.10
34.50 51.84
11410.85 13843.03
394 BO 1.504.13

853.14

255.04

207.0
341
1747.38

3287.11
0
222.32
348.4
31.60
4.32
3003.83
31.CR
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4054.08
1022.56
0

055.3
1304
7306.54

6278.44
3105
1100.96
1401.14
126.72
17.28
9304 04
(380.80

3723.05
1278.2
0

1488
1730
8225.25

8012.74
470.83
08?

1742
158.4
21.0
11206.57
420.00

24

4330.14
1533.84
0

1785.6
1083.5
0042.00

7822.86
030
1512
2117.74
100.08
25.92
12107.6
(70.64

4335.10
1533.84
0
1685.9
1083.5
9538.43

5384.4
470.83
1374.74
2079.14
100 08
25.92
9533.01
0.02

24

4300 56
1533.84
0
1178.5
1807.2
0000.1

8067.20
639
1223.04
2050.2
100.08
25.92
13095.52
(413.54

A3

24

6388.01
1533.84
0
1066.9
1785.0
10775.25

93075
639
1058.4
2010
100.08
25.02
13320.9
(431.001
PtnCENI

4423.73
1533.84
0
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Table 4.2 Glycerine loss before improvement of evaporation unit
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4.2 Separator System

421 The Experimental

Evaporator

44

Data after Installing Packed Bed at the first

Table 4.3 The experimental data after installing packed bed at the first

evaporator
Date Packed Bed Height
(Cm.)
28/4/33 5.00

Flushing Water Rate

(Cu.M./Hr.)

0.30

PR R TR |-T—'-'|—\ L

=

Time

8.20
8.25
8.30
8.35
8.40
8.45
8.50
8.55
9.00
9.05
9.35
10.05
12.05
12.35
13.05
13.35
14.05

Average

% Glycerol in '
Il Recycle Water :
0.05
0.01 |
0.01 |
0.01 |
0.01 j
0.01 1
0.01 |
0.01 j
0.01 |

0.01

0.01

0.01

0.06

0.02

0.02

0.02

0.01

0.02



Table 4.3 (Continue)

Date 1 Packed Bed Height Flushing Water Rate | Time % Glycerol in 1
(Cm.) | (Cu.M./Hr.) ; Recycle Water :

3/5/33 1 5.00 0.30 11.00' 0.54
| ! 11.30 | 0.44;
12.00 0.11 .

; i ! 12.30 1 0.03

! ) ' 13.001 0.03
; ; 13.30 1 0.03:

! : [ 14.00 i 0.03

! 14.30 ] 0.03
1 I : 15.00 : 0.02 :

j ’ 15.30 | 0.02

1 ' ' 16.00: 0.02
[ ! 1 16.30 | 0.02 :

T oo 0.02

' 17.30 : 0.02

18.00 | 0.02

13.30 0.03
19.00 | 0.02 :

1 ! 19.30; 0.02
i i 1 20.00! 0.03 |

! i 1 20.30 0.03

Average 0.081



Table 4.3 (Continue)

Date Packed Bed Height Flushing Water Rate j Time i % Glycerol in
I (Cm.) (Cu.M ./Hr.) Recycle Water ;
14/5/33 5.00 0.25' 8.301 0.02
i 1 1 1 9.00 0.02.
9.30 0.02
10.00 . 0.02;
10.30 0.02
11.00 0.02
11.30 0.04
12.00: 0.02
12.30 : 0.01
13.00 0.02
13.30 0.02.
14.00- 0.03
14.30- 0.03:
15.00 0.02
15.30 0.01
16.00 0.02
16.30 0.02
17.00. 0.02:
17,30 0.02:
13.00; 0.02

Average 0.02!



Table 4.3 (Continue)

| Date | Packed Bed Height {Flushing Water Rate !
i i - i
i (Cm.) ; (Cu.M./Hr.)
m7/5/33 ; 5.00- 0.20!
! i j i
1 j ] i
1 y
i 1 i
i I ! 1
| I ] ;
! ! 1 i
! ] !
i I I
! 1 ! i
! 1 !
: ! ; |
1 i i !
| .
; i ; %
! ! 1 1
. j 1 1
1 i i 1
1 i ! i
1 1 !
! ! i i
; | I
i i ! 1
1 i ! i
1 1 ! !
| 1

Time

% Glycerol

1 Recycle Water

8.30
9.00 !
9.30 i

10.001

10.30]

11.00;

11.30 !

12.00 |

12.30

13.001

13.30;

14.00 |

14.30 !

15.00

15.30

16.00 |

16.30 |

17.001

17.30 |

18.00;

Average

0.04

0.03:

0.04

0.01!

0.01

0.01

0.01

0.02

0.02

0.03

0.05

0.05

0.05

0.05

0.06

0.03

0.03

0.03

0.04

0.04

0.03
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Table 4.3 (Continue)

Date j Packed Bed Height ; Flushing Water Rate 1 Time % Glycerol I
(Cm.) j (Cu.M./Hr.) Recycle Water
8/5/33 5.001 0.15; 6.00 0.05!
! | 8.30 0.05;
9.00 0.05
! ! ! 9.30 0.02 ;
| ; 10.00 0.03
10.30 0.04!
! | 11.00 0.03
| 11.30 0.01 !
) ! 12.00 0.02
! ! 12.30 0.03
) 13.00 0.02
t ! 13.30 0.02
14.00 0.03
14.30 0.06

Average 0.03
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Table 4.3 (Continue)

Date 1 Packed Bed Height j Flushing Water Rate Time % Glycerol in |
| j (Cm.) 1 (Cu.M,/Hr.) Recycle Water |
115/5/33 8.00 0.30 8.00 0.46 j
. ! | 8.30 0.05 |
i '. 1, 9.00 0.03 |
| | ; 9.30 0.03:
, ,' [ 10.00 0.04
1 ! t
| 2 10.30 0.041
1 1 1 ! 11.00 0.04

11.30 0.05;
[ [ 12.00 0.06
! : [ 12.30 0.20
[ . 13.00 2.07 |
;' jI JI 13.30 1.98
. ! 14.00 0.04 |
! 14.30 0.02 ;
; j 15.00 0.01 :
; | i 15.30 0.03\
l JI 16.001 0.02
! ! 16.30 0.03!
JI J' 17.001 0.03;
jg | 17.30 0.03

Average 0.26



Table 4.3 (Continue)

Date I Packed Bed Height | Flushing Water Rate | Time j % Glycerol in

i i (Cm.) | (Cu.M./Hr.) | ; Recycle Water
*16/5/33 | 8.00| 010 830! 1.35
9.00 0.01

9.30; 0.07

10.00 0.04
i ; 10.30; 0.04'
Frlo 0.03

! ! I 11.301

! ; J 12.00 0.58 :
. 12.30 0.12
I I 1 13.00; 0.06
| | : 13.30 0.04.
! ' ! y 14.00 0.05
j 14.30 0.04

I I 15.00 0.04
I ! I ¢ 15301 0.05.
16.00° 0.05

16.30 0.04

17.00 0.16
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Table 4.3 (Continue)

j

Date 1 Packed Bed Height Fushing Water Rate Time .I % Glycerol in |
! 1 (Cm) (CuM/Hr.) j Recycle Water
:22/5/33 1 10.00 0.15; 0] 0.08
11 jl I, 10.30! 0.04
11.001 0.04*
11.30 0.04 1
! I 12.00 0.03
j | 12.30 o5
8 o 0.02
i f !
i
J
Average 0.041
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4.2.2 The Experimental Data after Installing the Larger Entrainment

Separator at the First Evaporator

52

Table 4.4 The experimental data after installing the larger entrainment

separator at the first evaporator .

DATE TIME
21-5-91 10:02
10:30
11:00
11:30
12:00
13:00
13:30
14:00
14:30
15:00
15:30
16:00

TOTAL 5.97

ACC.KGS.

0.00
341.70
658.80
1,133.50
1,575.00
2,275.10
2,723.80
3,040.50
3,246.90
3,616.80
3,946.20
4,445.40

4,445.40

GLYCERINE (LOSS)/GAIN

FEED
% Cl. % GLY. ACC.KGS.
13.03  25.86 0.00
0.00
56.35
219.98
376.75
13.08  25.63 652 29
834.58
934.75
1,018.55
1,134.50
1,278.22
13.16  25.12 1,436.02
13.09 2554 1,436.02
(12.83) KGS./HR.

(1.72)96

OUTPUT
% CI.
9.05

8.95

8.95

8.98

% GLY.
72.85

74.67

73.64

Mz, i



DATE TIME
22-5-91 08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

TOTAL 8.00

Table 4.4 (Continue)

ACC.KGS.
21,823.30
22,141.90
22,380.90
22,928.50
23,395.80
23,583.50
24,324.90
24,749.40
26,299.00
26,841.20
27,401.90
27,357.90
28,430.50
28,919.20
29,557.60

7,734.30

GLYCERINE (LOSS)/GAIN

FEED

% Cl. % GLY. ACC.KGS.

13.91

14.40

11.93

13.41
(2.87)
(0.30)%

25.17

23.92

23.86

24.32

6,709.69
6,709.69
6,719.17
6,926.15
7,118.90
7,319.88
7.505.10
7,665.44
8,258.57
8,465.85
8.637.15
8,781.14
8,998.90
9,187.88
9.231.47

2,521.78
KGS./HR.

OUTPUT
% CI.

9.62

9.28

9.56

9.49

53

% GLY.

74.04

al

I/,I\. i

75.25

73.67



DATE TIME
23-5-91 08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

13:00

13:30

14:00

14:30

15:00

15:30

16:00

TOTAL 8.00

Table 4.4 (Continue)

ACC.KGS.

0.00
550.40
1,092.90
1,585.30
2,069.10
2,535.20
3,070.70
3,701.90
4,215.30
5,435.20
5,967.30
6,509.50
7,018.40
7,489.50
8.159.60
8,788.30

8,788.30

GLYCERINE (LOSS)/GAIN

FEED

% Cl. % GLY. ACC.KGS.

14.03

12.86

12.85

13.25
10.15
0.92 %

2B 4

23.29

24.44

23.73

0.00
203.51
379.25
538.00
706.50
869.35

1,064.30
1,338.57
1,481.52
1,916.95
2,130.46
2,303.95
2,501.75
2,688.85
2,885.60
2,917.27

2,917.27
KGS./HR.

OUTPUT
% CI.

9.00

9.50

11.21

9.90

% GLY.

75.64

75.90

71.30

74.28
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DATE TIME
01-6-91 08:00
09:00

10:00

11:00

12:00

13:00

14:00

15:00

TOTAL 7.00

Table 4.4 (Continue)

ACC.KGS.

0.00

717.80
1.377.80

L 963.90
2,547.90
2,996.70
3,830.00
4,642.50

4,642.50

GLYCERINE (LOSS)/GAIN

FEED OUTPUT
% Cl. % GLY. ACC.KGS. % ClI.
0.00
272.00
12.16  26.20 515.00
739 00
989.00
12.13  25.34 1,157.00 8.01
1,325.00
1.564 00
1215  25.77 1,564.00 3.01
(2.30) KG3./HR.

(0.42)%

56

% GLY.

75.24

75.24
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Table 4.4 (Continue)

FEED OUTPUT

DATE TIME ACC.KGS. % Cl. % GLY. ACC.KGS. % Cl. % GLY.
04-6-91 08:00 0.00 0.00
08:30 380 40 0.00
09:00 727.00 0.00
09:30 1,054.50 2.55

10:00 1,499.90 12.54 23.16 124.85 8.09 81.39
10:30 1,840.80 240.55
11:00 2,154.30 347.84
11:30 2,415.80 413.31
12:00 2.915.30 513.30

13:00 3,397.30 12.68 23.26 608.98 7.71 81.74
13:30 3,654.20 699.02
14:00 3,928.20 790.32
14:30 4,147.30 874.02
15:00 4,280.50 933.16
15:30 4,669.00 1,019.65

16:00 5,128.40 12.54 22.65 1.091.08 8.42 79.58
16:30 5,554.10 1,165.95

TOTAL 8.50 5,554.10 12.59 23.02 1,165.95 8.07 80.90

GLYCERINE (LOSS)/GAIN (39.46) KGS./HR.

(6.04 3%



DATE TIME
&=~GCx 1 08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

13:00

13:30

14:00

14:30

15:00

15:30

16:00

TOTAL 8.00

Table 4.4 (Continue)

ACC.KGS.
14,732.50
15,145.20
15,328.10
15,819.90
16,076.70
16,380.50
16,524.70
16,994.80
17,565.50

18,748.90
19,068.30
19,444.30
19,769.60
20,258.30
20,648.00

5,915.50

GLYCERINE (LOSS)/GAIN

FEED

% CL % GLY. ACC.KGS.

12.32

12.14

12.24

12.23
(16.05)
(2.17)%

24.84

24.51

24.92

24.S6

3,115.11
3,115.11
3,214.62
3,354.82
3,462.96
3,566.30
3,668.78
3,770.05
3,826.17

4,089.61
4.255.34
4,351.52
4,518.70
4,699.89
4,897.21

1,782.10
KGS./HR.

OUTPUT
% CI.

8.45

9.44

8.66

8.85
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% GLY.

76.18

74.01

75.30



DATE
06—6—91

TOTAL

Gl v .

TIME
08:00
08:30
09:00
09:30
10:00
10:30
11:00
11:30
12:00

4.00

IN 1

Table 4.4 (Continue)

ACC.KGS.

.-A'S

S

0.00
224.30
516.50
886.80

1,447.90
2,020.70
2,619.60
3,099.50
3.774.90

M~ta of*

/ G A nN

FEED
» CI.

12.36

% GLY. ACC.KGS.
0.00

30.18

61.32

205.85

23.42 412.60
620.66

845.54

1.02 .89

1.244.88

‘7 -iod /. T

ac VI iiiv.

59

OUTPUT
« ClL. « GLY.
8.38 73.33
- .5% 75.35



DATE TIME
07-6-91 08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

13:00

13:30

14:00

14:30

15:00

15:30

16:00

TOTAL 8.00

Table 4.4 (Continue)

ACC.XGS.
21,756.00 m
21,386.20
22,304.30
22,859.60
23,245.50
23,522.70
24,468.20
24,828.80
25,430.40
26,074.60
26,373.60
26,760.30
27,054.70
27,372.70
27,876.00
28,234.20

6,478.20

GLYCERINE (LOSS)/GAIN

FEED

% Cl. % GLY. ACC.KGS.

13.49

13.60

13.37

13.49
(21.32)
(2.63)%

24.29

26.86

21.12

24.09

5,636.95
5,791.65
5,944.26
67097.61
6,250.65
6,412.73

OUTPUT
% CI.

8.34

6,539.84:

6,718.08
6,789.98
6,798.03
6,806.01
6,963.29
7,002.25
7,163.32
7,340.85
7,521.47

1,884.52
KGS /HR.

8.71

8.26

8.44

% GLY.

75.31

74.20

71.77

73.76
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DATE TIME
11-6-91 08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:35

TOTAL 8.58

Table 4.4 (Continue)

ACC.KGS.

0.00
188.50
526.20
708.00
1.009.00
1.192.60
1,306.20
1.530.20
1.772.40
1,982.20
2.071.90
2,194.60
3.021.60
3,565.60
3,955.90
4,154.80
4,317.60

4.317.60

GLYCERINE (LOSS)/GAIN

FEED

% Cl. % GLY. ACC.KGS.

13.55

13.45

13.37

13.46
(22.35)
(4.44°th

0.00

92.00

145.00

246 00

22.41 378.00
401.00

492.00

541.00

602.00

22.26 611.00
654 00

703.00

703.00

703.00

22.79 713.00
817 00

1,023 60

22.49 1.023.60
KGS./HR.

OUTPUT
% CI.

7.97

8.77

8.08

8.27

% GLY.

-76.71

75.82

75.79

76.11
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DATE TIME
12-6-91  08:00
08:30

09:00

09:30

10:00

10:30

11:00

11:30

12:00

13:00

13:30

14:00

14:30

15:00

15:30

16

17:00

TOTAL 9.00

Table 4.4 (Continue)

ACC.KGS.
10.890.00
10,934.80
11,035.60
11.047.40
11,118.00
11,186.90
11.281.30
11,428.10
1L434.00
11,837.90
12,187.50
12332.00

13,062.80

13,741.90
14,483.00

3,593.00

GLYCERINE (LOSS)/GAIN

FEED

% Cl. % GLY. ACC.KGS.

12.68

12.68
(4.57)
14 0&

27.65

27.65

2.417.84
2,417.84
2,417.84
2,417.84
2.417.84
2,417.84
2,463.80
2,601.61
2,601.61
2.720.39
2,763.23
2,362.77

3,190.76

3,499.14
3,687.51

1.269.67
KGS./HR.

OUTPUT
% ClI.

9.12

9.12

% GLY.

75.01

75.01
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4.3 Control System

63

After an improvement of the control system as Fig.3.3 ..Fg.3.4 and Fig.3.5 ,the data is

taken as following.

DATE

21 —MAY—91

22 —MAY—91

23 —MAY —91

24—MAY—91

01-JUN-91

04—JUN —91

05-JUN-91

05—JUN - 91

06—JUN—91

07—JUN —91

11 —JUN —91

AVG

ACTUAL CONDITION COMPARE TO SET POINT
AFTER

TEMP.

SP.
95.00
95.00
95.00
95.00
95.00
95.00
95.00
95.00
95.00
95.00

95.00

95.00

ACTUAL

95.00

94.45

93.95

94.21

94.93

94.81

94.94

93.95

93.87

94.54

95.01
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IMPROVING CONTROL SYSTEM

EVAP # 1
LEVEL

SP. ACTUAL
35 00 36.42
35.00 35.56
35.00 35.54
35.00 35.03
35.00 34.98
35.00 35.41
35.00 I 35.49

PRESSURE
SP. ACTUAL
532.00 530.70
532.00 532.01
532.00 535.45
532.00 531.70
532.00 525.48
532.00 534.62
532.00 533.85
532.00 535.73
532.00 533.25
532.00 530.95
532.00 511.06
532.00 530.44

TEMP.

SP.

05.00

87.00

89.00

91.00

91.00

90.00

90.00

90.00

90.00

93.00

93.00

09.91

ACTUAL

03.32

85.00

87.06

89.80

90.70

88.03

90.40

08.54

87.32

90.16

93.13

88.56

EVAP # 2
LEVEL
SP. ACTUAL
54.00 53.97
61.00 61.06
68.00 68.65
68.00 67.99
60.00 67.05
54.00 54.11
62.17 62.14

PRESSURE
SP. ACTUAL
80.00 01.68
80.00 82.53
80.00 83.44
80.00 81.54
80.00 80.64
70.00 71.68
80.00 85.05
80.00 83.00
80.00 86.29
80.00 83.59
80.00 79.98
79.09 81.84

Table 4.5 Actual condition compare to set point after the modification of

the control system



LEVEL

100.00

90.00

00.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

LEVEL CONTROL EVAP # 1

VALVE NO. 13
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! [—— S — — 1 (RS J—— (-
21-May 22-May 23-May 24—May 01-May 04-May
date
------- SET POINT  -----—----actual

Fig 4.1 First Evaporator Level Control
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TEMP.
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TEMP.CONTROL EVAP

VALVE NO. 19
120.00

110.00 -
100.00 -
90.00 -
80.00 -
70.00 -

60.00
1—May 1 23-May | 01-May 1 05—May | 06 —May 1 1 -Ma;
22-May 2-1-May 0-1-May 05-May 07-May
D.ATE

------- SET PO IN T --—--—----ACTUAL

Fig 4.2 First Evaporator Temperature control



PRESSURE ( MM.Hg.) ( ARS

560.00

550.00

540.00

530.00

520.00

510.00

500.00

490.00
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VACUUM CONTROL EVAF # 1

VALVE NO. 20

11-May

//’\.*‘/_ ‘\\;
\
23-May 1 O01-May | 05-May ! 06-May |
22 —May 24-May 04—May 05-May 07—May
DATE
------- SET PO INT --—---—--actual

Fig 4.3 First Evaporator Vacuum Control



LEVEL (%)

56

55

51

53

52

51

50

49

-17

46
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LEVEL CONTROL EVAP # -

VALVE NO.14
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Fig 4.4 Second Evaporator Level Control



TEMPERATURE (C)
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TEMP. CONTROL EVAP # >

VALVE NO. 18
97
96 |
95 |
ol |
93 + 1|
> |
3 |

el Mx,a,i\,\W‘va,ls;%ﬁ.«,x\,—,f\g il b
90 |- v

89 |-
88 |-
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05 1.5 25 35 45 55 65 7.5 85 9.5 10.5 115 12.5 13.5 145 155
TIME (HRS)

Fig 4.5 Second Evaporator Temperature Control



PRESSURE (MM.Ha

125

120

115

110

105

100

95

90

85

80

75

!
0.5
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VACUUM CONTROL EVAF # 2

VALVE NO. 16
e
BN 6 187 9 110171 112113 114 11 116
15 25 35 15 55 65 7f§ 5 9.5 105 115 12.5 135 115 1 .5
TIM

Fig 4.6 Second Evaporator Vacuum Control
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Table 4.6 Show the result after installing the packed bed .It shows that packed bed

can trap glycerine from the evaporator unit at a very little level,but from the result at Table

4.7 fhe average glycerine loss at the evaporator is reduced from 5.65 % to

.55 % .It shows

that the hypothesis that we set from the observation of the evaporator is the main effect of

the glycerine loss .And the Table 4.8 is to confirm the experiment that the glycerine loss is

significantly reduced after the installation of the larger entrainment separator at the first

evaporator and modification of the control system .It is reduced from

years to 1 Yoonly at the second half of 1991 .

Date

28/4/33
3/5/33
4/5/33
7/5/33

/133

15/5/33
16/5/33

22/5/33

Packed Bed
Height (Cm.)

5.00

5.00

5.00

5.00

5.00

8.00

8.00

10.00

Flushing Water
Rate (Cu.M./Hr.)

Average

0.30
0.30
0.25
0.20
0.15
0.30
0.10
0.15

Avg. % Gly.
Trap Water

- 8 % at the past six

0.02
0.08
0.02
0.03
0.03
0.26
0.16
0.04
0.08

As Anh.Gly.

Trapped (Kgs./Hr.)
0.06
0.24
0.05
0.06
0.05
0.78
0.16
0.06
0.18

Table 4.6 Result of the glycerine recovery after installing the packed bed
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EVAP.#1 EVAP.#2 % GLY.
DATE TEMP. PRESS. TEMP. PRESS. (LOSS)/GAIN
21-5-91 95.08 530.70  83.32 81.68 (1.72)
22-5-91 94.95 532.01  85.00 82.53 (0.30)
23-5-91 93.95 535.45 87.66  83.44 0.92
24-5-91 94.21 531.70 89.80  81.54 0.12
01-6-91 94.93 525.48  90.76 80.64 (0.42)
04-0-91 94.81 534.62  88.08 71.68 (6.04)
05-6-91 94.94 533.85  90.40 85.05 (2.17)
06-6-91 93.87 533.25  87.32 86.29 0.76
07-6-91 94.54 530.95  90.16 83.59 (2.63)
11-6-91 95.01 511.06  93.13 79.98 (4.44)
12-6-91 94.93 477.92 100.40  98.67 (1.14)
AVERAGE (1.55)

Table 4.7 Result of the glycerine loss after adding the larger entrainment

separator to the first evaporator.

YEAR SOAP  (LOSS)IGAIN

TONAGE KGS. %
0 1985 N/A (43,772)
0 1986 4119 (45,754) m
0 198/ 7502 1 (95670) T (1a)
0 1988 9,666 (103,122) (12)!
0 1969 11,007 (149,766) (15)
0 19%0 11,004 (155,189) (12),
1 0 1991 1ST HALF (49,408) (11)
1 0 1991 2 ND HALF (2,599) (1)

Table 4.8 Glycerine loss data from start up plant to 99 after improving the

system
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