A C eaning Method and Procedures for C eaning
Conti nuous Digester of Pulp and Paper MIIs.
Descripti on Annual shutdown of pulp and paper mills
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thus causing extensive metal loss.

The said method is a tedious and dangerous process that involved at least 15 to
20 men to be stationed inside the digester, exposing the workers to the risk of an
industrial accident due the elevated work area and poorly lighted interior of the
digester.

The hard scales of the internal surface of digester are cleaned by means of
mechanical contact of the brush and surface grinder in rotation movement.

Men deployed to carry out such task often experience injury due to over-strained
muscles. Also the current method requires men to be stationed inside the
digester for a considerable length of time up to 10 to12 days on shift rotation
making it extremely tedious and difficult task.

The intention of the present invention is to create a new kind of method of
cleaning for the digester without experiencing the drawbacks referred to above.
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1) Type of chemical for de-scaling: Inhibited acid scale and rust remover, quantity
required- 50,000 liters.

2) Type of chemical for flushing the screen and neutralization of the inhibited
acid scale remover and metal cleaner is 10% of sodium hydroxide solution
(commonly known as white liquor in pulp & paper industries) 30,000 liters for
each screen

3) Using Double Boiling Out Circulation Pump with flow rate of 900 cubic
meters per hour, to fill the digester with approximately 500 m® of mill water as
shown in figure 1 marked in blue.

4) Installation of Chemical Tank of 25 Tons capacity and Chemical Transfer
Pump with flow rate of 150 cubic meters per hour. Fill up the chemical tank
with inhibited acid scale and rust remover from baby tank. Transfer the
chemical from the Chemical Tank into the digester via digester manhole by

using said chemical transfer pump as shown in figure 2 marked in blue.
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2) Take some sample of black liquor from the blow-down line of the digester for
analysis for iron contents, total dissolved solids and pH.

3) Flushing and draining of each screen of the digester with mill water.

4) Take water sample from each digester screen for analysis for iron contents,
total dissolved solids and pH.

5) Fill the digester with approximately 500 m* mill water by using Boiling Out
Circulation Pump.

6) Transfer inhibited acid scale remover and metal cleaner from baby tank of
into the 25 tons chemical tank and then transfer the chemical into the digester
via digester manhole by using chemical transfer pump as shown in figure 2
estimated time required for said process is approximately 2 hours.

7) Start de-scaling Digester Screens for 36 hours by using Double Boiling out
Circulation Pump as shown in figure 3 marked in blue.

8) The total time required for cleaning the digestér and the process involved is
detailed as follows:
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10)Stop de-scaling process, total estimated time = 36 hours.
11)Flushing and draining of each screen of the digester with mill water to be
carried out

12) Sample water to be taken from the digester for analysis for iron contents,
total dissolved solids and pH

13)Flushing each screen of the digester with 30,000 liters of 10 % Sodium
Hydroxide Solution (White Liquor Solution).Take water sample from the
digester for analysis for total dissolved solids, iron contents and pH.

14)Stop flushing and empty out the digester, total estimated time = 4 hours.

15)Open manhole and install H — Beam and scaffolding.
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and paper mlls as in claiml, wherein the chenical

used is an inhibited acid scale renover and netal

cl eaner. 4) The cl eaning nethod and procedures for

cl eani ng conti nuous di gester of pulp and paper mlls

as in claim3, wherein the inhibited acid scale
Clawmser and netal cleaner is used for de-scali ng of

the scales of the digester. 5) The cleaning nmethod and
WH ioce%ﬁres for cleaning continuous digester of pulp

Ey Sls as in claim3 wherein the inhibited

acid scale renover and netal cleaner .consists of

1) A gloagig Beikodiand Rreadyne thatwifl inaraase thenyeldRftBe ipspduction
~ of guimapHtraper Ml v inaseasing fthe Aewhate irbescaentuefeortippous
digesteani ng conti nuous digester of pulp and paper mills

as in claimb5 wherein the inorganic acids consist of

/Ph)léeirhﬁg iMethddiathd grigesdireuor tleahriglcanticubls dalterrdfeulp and
papfirflills € afﬂﬁ@ol@é@@ﬁlhﬂ JRORAGE aR@sRErUBREHERSMIcAl, pH neutrallzer,
mull%%?'ﬂ Cp?@é SwANHIS SEEmRh ﬁﬂhﬁer P?ﬁi\gp ?Teﬁ? bble
bo.f'ﬂ'?q EI n%' |%a|nl%‘l fYafikSU tants are

enoI ox Ia ng; or ‘Al cohol

t ho ated. .8 cle n and roced 0
LokEn qﬂ%wmh%ﬁpm ALt fC Sl BEscdoedtet & puip
andaearpw fllgi 38 i QpELH el"%"eé?u'é‘rﬂ‘@él ﬁ% UISSF’ ig ﬁ@ 'Nahwd acid scale
remaven @nd et glgaaeed i s Nonyl phenol Pol yet hyl ene @ ycol

Et her. 9) The cl eaning method and procedures for
4) Theealeanqgmethotuand padicgdsates fonfclganing camohuoapeatigestét of pulp
andipaper il a8 i3 cMiaT 8] whemil tieinhititedrdcid scaletremiover and metal
cledflergluged f&Pde Fasli eBthinaalgy bomeangegiencedur es for

cI eam ng conti nuous d| gest er of pulp and paper nmlls

?\‘ meﬁw fdr LRt 5 digedt u
r@ Grédidr %l ﬁiﬂﬁ: @e er of |pI

ng ég ?\rt g%l‘nﬁﬁéd a % aa[H eta

cle noogg q%s ngh ﬁﬁﬁlc@ﬁ%{%&%ﬂyg frogion ﬁ!ﬁ_‘bltor.

aI Lzer [ s Sodi um Hydrox de, Sol ution. .The

slePRi e {5 Lod Cleang omvg e AT IgbRkpUIp

ancblp lé%ft afllsas ml@m amdwegsglaethenmnggn@saqm epngih af Phosphoric

ACIdhblvéI‘QﬂL@@ﬁmI\d pad iHydreghigdeiagih Hydr oxi de  Sol ution is
10%

7) The cleaning method and procedures for cleaning continuous digester of pulp

and paper mills as in claim 5 wherein the non-ionic surfactants are either Nonyil

Phenol Ethoxylated or Alcohol Ethoxylated.

8) The cleaning method and procedures for cleaning continuous digester of pulp
and paper mills as in claim 7 wherein chemical name for the Nonyl Phenol
Ethoxylated is Nonylphenol Polyethylene Glycol Ether.

9) The cleaning method and procedures for cleaning continuous digester of pulp
and paper mills as in claim 8 wherein said surfactant is either 9 or 10 moles.

10) The cleaning method and procedures for cleaning continuous digester of pulp
and paper mills as in claim 5 wherein the corrosion inhibitor is a blend water and
amine derivatives.
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18) The cleaning method and procedures for cleaning continuous digester of pulp

and paper as in claim 2 wherein the inhibited acid scale remover and metal
cleaner will be circulated in the screens of digester for 24 to 36 hours.

19) The cleaning method and procedures for cleaning continuous digester of pulp
and paper as in claim 2 wherein the mill water will be used to flush the screens
of digester immediately after the circulation of the inhibited acid scale and rust
remover.

20) The cleaning method and procedures for cleaning continuous digester of pulp
and paper as in claim 4 wherein the sodium hydroxide solution is circulated in
the screens for 1 to 3 hours to neutralize free acids in the digester.

21) The cleaning method and procedures for cleaning continuous digester of pulp
and paper as in claim 5 wherein high pressure jet washer is used to remove the
loose scales.



