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SUMMARY

• The weak black liqour wag investigated for remova 1of silica in it by the
addition of slaked lime. Lime, 100-300%, of the theoretical amount of the silica
content in the weak black liquor was added in order to find optimum silica removal.
It is found that f!i1ica,· 73-90%, can be removed by the addition of ~00-300%
lime on silica for 30 minutes at 90°C temperature. It is a1.sofound that the lower
temperature affects the efficiency of silica removal and optimum temperature seems
to be 90°C. Calcium silicate precipitated during desilication process is easily
separated from the weak black liquor by filteration in the laboratory study. A
pilot plant study to remove silica in weak black liquor by the addition of lime is
being studied to know the difficulty in filtration of calcium silicate and loss of
organic matter.

INTRODUCTION

In India conventional raw-material for pulp
and paper manufacture is bamboo wich contains high
percentage of silica (0.:-2%) compared to European
woods' (0.00'-0.007% Silica). Other cellulosic raw
material used, such as bagasse (H.5% Silica)
Straws (4-12% Silica), also contain relatively high
concentration of silica compared to woods2(0.1-0.3 %
Silica).

Silica dissolves in the alkaline liquor during
sulphate pulping process and . forms a soluble
sodium silicate in the black liquor .. This sodium
silicate causes many . difficulties during chemical
recovery, such as deposition of hard scale on the
inside evaporating tubes and pans and coating walls
of the recovery boiler causing heat and alkali loss,
3-4 ann at the same time affects causticizing effici-
ency. Lime recovery by reburning lime sludge is
not found possible in our country due to high silica
content (10%) of lime sludge compared to foreign
countries (0.5-1% Silica).

With the view of reburning the lime sludge,
laboratory experiments were undertaken to remove
silica from weak black liquor by lime addition.
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EXPERIMENTAL

Weak black liquor (WBL) obtained from
SUlphate pulping of 20% mixed hardwoods and 80%
bamboo [Dendrocalamus strictus ) was used in 5 the
present study. WBL and lime used "ere first analysed
following standard procedures. The analysis results
are recorded in Table-I and 2 respectively for WBL
and lime.

TABLE --1 ANALYSIS OF WEAK BLACK
LIQUOR

S. No. Analysed for--_.- ---
I. TWaddell at 60°C, °TW
2. T.T.A. as NaiO, gpl
3. Total solids, WjW %
4. Inorganic content, %
5. Organic content, %
6. SIlica content, gpl

Results

13.50
34.10"
12.35
37.86·
62.14
6.48

TABLE-2 ANALYSIS OF LIME
S. No. Analysed for Results

1.
2.
3.
4.
5.

CaO content, % .
MgO content; %
Inorganic content, %
Organic content, %
Silica content, %

76.:0
1.20

95.00
5.00
S.4Q.



PROCEDURE OF DESILlCATION

WBL in an Erlenmeyer flask was kept on hot
plate and temperature of 'the reaction mixture was
maintained by the help of energy regulator connec-
ted in the lime. Calcium oxide (Slaked) 100, 2.00
and 300% of the theoretical amount against ,the
silica content was added in WBL at 80, 85, 90 and
103C (B.P. of WBL).The time of reaction was kept
constant 30 minutes: in all the experiments except
at 9JoC tempera.ure it was varied from 40 to 90
minutes, just to see the relationship between reaction
time and silica removal (Table-7).Vohime of the
WBL was maintained time to time, during the
experiment by adding distilled water into the reac-
tion flask. "," '.

After the experiment, the reaction . mixture
was filtered through Whatman no.41 (Ashless) filter
paper. The residue was washed with hot water and
the washings were combined with the above filtrate.
Residual silica in the resultant WBL was found
out by the help ofcalorimeter,qirectly. after
dilution. Results are recorded in Table-3-7 and also
depicted in Figure 1and ,1: .' .'

TABLE"""'3 EFFECT OF ADDEDCaO ON Si02
REMOVAL .(REACTIONTEMP. 80°C)

S. Particulars
No. ' .

r. WBL Taken L
2. CaO Added, g .
3.. Time of Reaction,

. nits'
4. InitialSiO, of WBL,

-gpl .::
5. 'FinalSiO~ of WBL,

gpl . ..".
'6. SiO. removal, %

6.48

1.26

,80.56

TABLE 4 FFFECT OF ADDED CaO ON Si02
REMOVAL (REACTION TEMP. 85°C)

S., .Particulars 'SiOI: CaO
No. 1: 1 1-':-=2,..----:1-:3-

1. WBL Taken,:L . ],0' 1.0 1.0
2. CaO added. g 5.99 11.98 11.97
3: Time of Reactions, 30 30 30·

mts
4,' Initial SiO. ofWBL,

gpl
5. Final Si02 of WBL,

gpl
6:- Si02.R~oval, %

6:48 6.48 6.48

4.50 ],94 ],08

30,56.70.06 __..8,3,33
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TABtE-5A EFFECT OF ADDED CaO ON Si02

REMOVAL (REACTION TEMP. 90°C)

S. Particulars
No.

SiO,::------,C;-a_O-;;:----;.---~--1-: 1 1 : 2 1 : 3

1.0 1.0
11.98 17.97
30 30
6.48'.6.48

1. WBL Taken, L 1.0
2. CaO Added, g 5.99
3. Time of Reaction, mts. 30
4. Initial 8i02 of WBL,. 6.48

gpl
5. FinalSi02 of WBL, gpl 4.28
6. Si<?2Removal, % 33.95

1.75
72.99

0.66
89.81 ..

TABLE-5B EFFECT OF ADDED CAO ON sio,
. REMOVAL (REACTION TEMP. 9()°C)

S. Particulars Si02 : CaO
No. 1 ': t 1 :2 1 : 3

1. . WBL Taken, L 1.0 1.0 1.0

2. CaO Added, g 2.99+ 5;99+ 8.98+
.2.99 5.99 8.98

3. Time of Reaction, 15+15 15+ 15 15+ 15
gpl

4. InitialSiOj of 6.48 '6.48 6.48
WBL, gpl

5. Final Si02 of. 4.25 1.62 0.64
WB,L, gpl

6. Si02 Removal,' % 34.41 75.00 9,0.~2,

TABLE~6 EFFECT OF ADDED CaO ON sio,
REMOVAL (REACTION TEMP. 103°C)

sio, : CaO
1 : 1 1 : 2--C:--3'
1.0 1.0 1.0

5.99 11.98 17.97
30 30 30
6-486.48 6.48

S. Particulars
No.

---
I. WBL Taken, L
2. CaO, .Added, g
3. Time of Reaction, mts
4. ' Initial. SiOs of WBL,

gpl
5. . Final Si02 of WBL,

gpr--~---'-""""""""....
6. Si02 removal, % ..

4.16 . 1.58 0;56

35.80,: 75;62 91.36

I (ppta, Vol. XVllI No.4. Dt!cembet, 1981 i



AND. sio,TABtE .••..7 RELATION 'BETWEEN TIME OFREACTION
-. REMOYAL (REACTION. TEMP. 90~G)'

Sample-IL, WBL OF6,4S' slo, gpl.
,..... '

'CaO Addea-;-' Time of
(g) .,., .. Reaction

(Min.)
5:99.....---'-----30-. -,'-.-;,-~---'-
5.99 to
5.99 ' .,·90··

11.96 30
11.93 60
11.98 90
17.97 30
17.97 60
1797 90

:: 'C

S. No. SiOt: CaO
FinalS.iO~'
in WBL(gpl)

. ,

I.,.
2.
3.
4.
5.
6;
7.
8.
9.

1:1.",
1:1
1:1
1:2
1:2
1 :2

, 1:3
1:3
1:3

Sib!
Removal (%)

4.28 ..-~~--~--
3.41

./, ',.' 2;.10 "-..' i.rs .....
1.28
0.65
0.66
0.54
0.42

-33~9-5--
47.37
67.59
72.99
80.24
89.99
89.81
91.66
93.51
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RESUL TS & DISCUSSION

Desilication of WBL by the addition of lime
ill very useful especially when higher percentage of
bamboo, bagasse or straws are used as a fibrous
raw-material for pulp manufacture in order to
eliminate various dif!iculties encountered during
recovery process mentioned ,earher and'{reburn the
lime sludge.

It is found that 73-90% of silica can easily be
removed from WBL by the add it ion of 200-300%
lime on silica content at 90°C for 30 minutes. 0

. C~lciu~ silicate, precipitated' by the addition
of lime IS easily filterable from the WBL in labora-
tory investigation.

It is also .found t~a~. the lower temperature
affects the efficiency of silica removal. The optimum
temperature seems to be 90°C.

Rate of desilication is greatly effected by the
lime of reaction especially when CaO : Si02 ratio
is high (Figure-Z)

Mode of addition of lime does not seem to
affect the efficiency of silica removal of WBL as
silica removal percentage is almost equal in both
the cases when lime was added at a time (Table 5A)
or in parts (Table 5B).

ACKNOWLEDGEMENTS

The authors wish to thank Shri I.M. Bhandari,
Executive Vice President, Orient Paper mills,
Amlai, for permitting to publish this article. Our
thanks are also due to Shri. S.S. Kaul, Dy. Director
of Rrsearch, ~ifor his kind help and encouragement
for carrying out present study.

23

...~



REFERENC,ES, _,'
1. Tsuji, H. and.One, K. Bull Univ Osaka.Prof.so». 18 37, (1966) ", 4.

Idrees, M. and Veeramani, H. Indian Pulp and 5.
Paper, April-May {1977)

2.

24

3-. Panda. "i\.' indian PulP- iJnd Paper, 16 470,
(1962)

Panda, A.li1diQn Pulp and Paper, 16; 701,
(1962)
Sahety,R.L., Joseph, G. and Kabra, IPPTA,
IX, (2) 110, (l9i2).

,

Ippta Vol. XVlIl, No.4. December, J981


	Page 1
	Titles
	• 
	Desilication of Sulphate Weak Black 
	--_.- --- 
	'"ta, Vol.· XVIII, Ne.4, Dec:embtr,l981 

	Images
	Image 1


	Page 2
	Titles
	.. 
	sio, : CaO 
	1 : 1 1 : 2--C:--3' 
	gpr--~---'-"""""""" .... 
	No. 1 : 1 1-' :-=2,..----:1-:3- 
	22 

	Images
	Image 1

	Tables
	Table 1


	Page 3
	Titles
	Sib! 
	- .. ' i.rs ..... 
	~ 
	• 
	• 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 4
	Titles
	24 
	REFERENC,ES, _, ' 
	, 



