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Scotia Plaza

40 King Street West, 40th Floor

TORONTO Ontario
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Our file no.: RX-84/15

Dear Sir or Madam:

Re: Request for Re-examination of Patent no. 2,599,773

Title: METHOD AND SYSTEM FOR DIRECT CONTACT OF HOT LIQUOR
WITH WOOD CHIPS IN TRANSFER CIRCULATION

Patentee: ANDRITZ INC.

Requester: SMART & BIGGAR

Your File No.: 9470-P3599CA00

The Re-examination Board (hereinafter referred to as “the Board”), previously determined that
there was a substantial new question of patentability with regard to claims 1 to 16 of Canadian
Patent number 2,599,773, and so notified the Patentee on June 29, 2015 in accordance with
subsection 48.2(4) of the Patent Act (hereinafter referred to as “the Act”).

On September 29, 2015, in accordance with subsection 48.2(5) of the Act, submissions were
made on behalf of the Patentee by Bereskin & Parr LLP in which new claims 1-16 were proposed
for inclusion in the patent. The Patentee made no submissions in response to the Board’s
preliminary view that claims 1 to 16 of the patent are anticipated and/or obvious, as set out in our
June 29, 2015 notice.

The Board, in a further communication dated December 16, 2015, notified the Patentee that the
re-examination proceeding under subsection 48.3(1) of the Act had commenced and that in the
absence of a submission within three months, the Board would proceed to complete the
re-examination and issue a certificate in accordance with subsection 48.4(1) of the Act.

As part of the communication of December 16, 2015, the Board set out its preliminary view that
claims 1-16, as proposed in the Patentee’s letter of September 29, 2015, would have been
obvious in view of certain prior art documents submitted with the request for re-examination, and
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in view of common general knowledge disclosed in the patent in the background section and in
Figure 1, contrary to the requirements of section 28.3 of the Act, and therefore for this reason,
proposed claims 1-16 could not be incorporated into the patent under paragraphz4‘8.2(1)(c)§of the
Act as patentable claims.

There has been no response to our letter of December 16, 2015.

In accordance with subsection 48.3(3) of the Act, the Board has completed a re-examination of
claims 1 to 16 of Canadian Patent number 2,599,773.

For the reasons set out in our letter of June 29, 2015, referenced in our letter of December 16,
2015 at page 1, the Board has determined that claims 1 to 16 of Canadian Patent number
2,599,773 are unpatentable and by the attached Certificate of Re-examination are cancelled
from the patent.

Further, for the reasons as set out in our letter of December 16, 2015, the Board has determined
that claims 1-16, as proposed in the Patentee’s submissions dated September 29, 2015, are
unpatentable and therefore cannot be incorporated into the patent under paragraph 48.4(1)(c) of
the Act as patentable claims. :

COMPLETION OF RE-EXAMINATION

Please find enclosed a Certificate of Re-examination issued under section 48.4 of the Patent Act,
cancelling claims 1 to 16 of Patent number 2,599,773.

Please note that the attached Certificate of Re-examination has been registered as an “Other
Document” as per the also enclosed Registration Certificate.

Under section 48.5 of the Patent Act, no appeal may be taken from the decision of the
Re-examination Board after 3 months from the date a copy of the Certificate of Re-examination
is sent by registered mail to the Patentee.

&‘E\ \
~
Chairperson Member Member

Cara Weir Stephen MacNeil James McCarthy

Cc SMART & BIGGAR, Ottawa, Ontario K1P 5Y6

Page 2 of 2



Innovation, Sciences et
Développement économique Canada

Office de la propriété intellectuelle du Canada

[

BERESKIN & PARR LLP/S.E.N.C.R.L.,S.R.L.

Scotia Plaza

40 King Street West,
TORONTO Ontario

MSH 3Y2

40th Floor

ENREGISTREMENT/REGISTRATION

AUTRE DOCUMENT
OTHER DOCUMENT

Innovation, Science and
Economic Development Canada

Canadian Intellectual Property Office

Date : 2016/07/20

Votre référence/Your Reference :

05701491

Un document a été enregistré au Bureau des
brevets, visant le ou les numéros de brevet(s) et/ou
de demande(s) de brevet, apparaissant ci-dessous.

BREVET(S)PATENT(S)
2,599,773

S.

Commis aux cessions de brevets/Patent Assignment Clerk

A document has been registered in the Patent Office,
against the following patent(s) and/or application(s)
for patent.

ST-JEAN

gl

Canada



CA 02599773 2013-07-03

WHAT IS CLAIMED IS:

1. A method for heating a chip slurry in a pulping
system including an impregnation vessel and a chemical

digesting vessel, the method comprising:

impregnati &EJL Eknl gnation vessel with a
liquor;

trangporting the chips from the impregnation vessel to

an upper elevation of the digester vessel;

extracting liquor from a lower elevation wash screen of
the digester wvessel, wherein the extracted 1liquor has a
temperature substantially higher than a temperature of the

chips in the impregnation vessel;

adding the extracted liquor from the lower elevation of
the digester vessel to the chips to be or being transported
from the impregnation vessel to the digester vessel, and
heating the chips being transported with the heat energy in

the extracted liguor.

A method as in claim wherein the temperature of

the ch‘lps while be%tﬁﬁgﬁnéﬁ

and the temperature ? 8

greater than 120°C

elevation of the digester vessel is at least 130°C.

3. A methot

vessel is a contnjgogrcfllw

stream of chips are ﬁza ;
. A method as in any

the chips are trﬁ&% &&EE

elevation of the dlﬁ%%&é@

16
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Qe

5. A n@km :
liquor concentﬂaﬁl EE@EE‘ ps being transported is
greater than a »;\ on of the chips in the

of claims 1 to 4 wherein a

6. A method ';,- :
temperature og @ﬂ% g* &
than a temperat%%%\g%&éf

7. A method as in any one of claims 1 to 6 further
comprising extracting liquor from the transported liquor in
a top separator o

the top separator 1is

the lower elevation

the chips.

8. A method as in any one of claims 1 to 7 further

comprising circul@j&&&%a pper screen elevation
to an upper region ﬁm@ eY%d\'% \ _1.

9. A me@fgwﬁ 1y
about one-half ¥of 1i u

the digester ves cn‘f‘“"f

10. A method as in anE ;?Ej \czﬁvclaims 1 to 8 wherein
about one-half %&%@E e ed; 4rom a top separator is
mixed with the e%@w&'@@r sd the lower elevation

prior to adding the extracted liquor to the chips.

11. A method as in any one of claims 1 to 10 further

comprising extracti?‘g 1i - off the tbp separator and
. NEELLED
adding a portlonﬁ\g& Xtr

ed liquor from the top
separator to Wﬁﬁ%@:e g W transported from the

impregnation vessel to the digester vessel.

17
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12. A method as

wip frther comprising mixing

the portion of the top separator with

the extracted :

prior to adding the extracted liquor to the chips being

elevation of screen

transported.

a chip slurry in a

An apparatus oﬁ i
pulping syste M@E& aYy 1m 'egnatlon vessel and a
chemical dlgestln&%%&%gap AN

a chip transport conduit extending from the

us comprising:
s

impregnation vessel to the digesting vessel, wherein chips
in the chip transport conduit flow from the impregnation

vesgel to the digesting vessel;

a lower elevation wash screen on the digesting vessel,
wherein liquor is extracted from the lower elevation screen,

and

a first liquor conduit extending from the lower
elevation wash screen to the chip transport conduit, wherein
liquor extracted from the lower elevation wash screen is

added to the chip transport conduit.

14. An apparatus as

top separator 1n€,t3¢‘g%@
discharge of the chm%

liquor conduit receives liquor extracted from the top

separator and is coupled to the chip transport conduit.

15. An apparatus as in claims 13 or 14 wherein the

first liquor conduit 1nc§[§Et§%‘ -

of the liquor extrac&@ﬁ levation screen to

{

recting a portion

the chip transport cofi¥

liquor extracted from the lower elevation screen to -a

18
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circulation conduit extending to an  upper region of the

digesting vessel.

16. An apparatus

wherein the first

transport conduit ne‘%ﬂ!

19
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METHOD AND SYSTEM FOR DIRECT CONTACT OF HOT LIQUOR WITH
WOOD CHIPS IN TRANSFER CIRCULATION

ABSTRACT OF THE DISCLOSURE

A method for heating a chip slurry in a pulping
system including an impregnation vessel and a chemical
digesting vessel, the method including: impregnating
chips in the impregnation vessel with a liquor;
transporting the chips from the impregnation vessel to an
upper elevation of the digester vessel; extracting liquor
from a lower elevation of the digester vessel, wherein
the extracted 1liquor has a temperature substantially
higher than a temperature of the chips being transported
to the upper elevation of the digester vessel, and adding
extracted liquor from the lower elevation of the digester
vessel to the chips being transported from the

impregnation vessel to the digester vessel.
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METHOD AND SYSTEM FOR DIRECT CONTACT OF HOT LIQUOR WITH
WOOD CHIPS IN TRANSFER CIRCULATION

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to the
field of chemical treatment of comminuted cellulosic
fibrous material (generally referred to herein as
“chips”). In particular, the invention relates to heating
chips in a pulping system and processing black liquor in
the system, which includes an impregnation vessel and a

chemical digesting vessel.

[0002] To produce pulp in a chemical pulping process,
the lignin bonds between cellulose fibers are dissolved
by “cooking” wood chips (or other cellulosic fibrous
material) in a digester vessel containing chips and
cooking liquor. White liquor is generally referred to as
the virgin liquids and cooking chemicals before being
introduced to the chip slurry. Black liquor, typically
produced during the digesting process, is the combination
of the lignin residue with water and the chemicals used
for digesting the chips to form pulp. Black liquor is
extracted from the pulping system, such as from the
digester vessel. Black ligquor can be introduced to the

cooking process and removed during the cooking process.

[0003] FIGURE 1 shows a conventional chemical digesting
system 100, that processes wood chips. A continuous feed
of wood chips is transported from a chip feed system (not
shown) via line 101 to an impregnation vessel 102. Chips
are pretreated with cooking liquor in the impregnation

vessel 102. From the impregnation vessel 102, chips and

1
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ligquor flow in a slurry through line 106 to the top inlet
103, e.g., top separator, of a chemical digester vessel
104. The top separator 103 in the upper internal region
of digester vessel 104 feeds the chips to the inner

chamber of the digester vessel.

[0004] As the chips and liquor flow through the top
separator 103, a portion of the black liquor is extracted
from the digester vessel via liquor circulation line 108.
The liquor extracted from the top separator flows through
an in-line drain 110, which directs the extracted liquor
to a heat recovery unit 114 via line 112 or to a liquor

circulation line 116.

[0005] A conventional liquor <circulation line 116
transports a portion, e.g. 90%, of the liquor passing
through the in-line drain 110 to the chip discharge at
the bottom of the chip impregnation vessel 102 or to the
chip slurry line 106. A liquor pump 118 may be used to
move the liquor through the line 116 and to the chip
slurry flowing from the impregnation vessel and to the
digester vessel. The extracted liquor in line 116 is
added to the pretreated chips discharged from the
impregnation vessel and being transported via line 106 to

the digester vessel.

[0006] The extracted liquor is introduced to the chip
slurry in line 106 at or near the Dbottom of the
impregnation vessel to increase the liquor content of the
slurry for transport through the line. The liquor from
line 116 is introduced to the chip slurry to reduce the

concentration of chips in the slurry and facilitate chip

2
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transport through the chip slurry line 106. The slurry
flows from the impregnation vessel through line 106 to

the top of the digester vessel 104.

[0007] Conventionally, a small portion, e.g., 10%, of
the extracted liquor flows via 1line 112 to the heat
recovery system 114, e.g., the heat exchanger. The
temperature of the extracted liquor flowing through the
in-line drainer 110 and heat exchanger is, for example,
about 110°C (Celsius). Heat energy from the extracted
liguor may be used in a heat exchanger to generate, for
example, low pressure steam, e.g., at 1 bar, for use in

the puling mill.

[0008] The liquor concentration L/W (ratio of liquor to
chips by weight) in the impregnation vessel may be 2.5.
In the chip slurry 1line 106, the 1liquor concentration
(L/W) 1is increased by the addition of ligquor (line 116)
to the chips in the bottom of the impregnation vessel or
an 1initial region of the chip slurry 1line 106. The
addition of 1liquor and aid increase I the L/W 1in
transporting the chips through the chip slurry line 106.
When the slurry enters the digester vessel 104, the ratio
of liquor to chips (L/W) 1is reduced by, for example,

extracting liquor at the top separator.

[0009] Heat is often added to the chips in the digester
vessel. Generally, a digester vessel operates at a higher
temperature than does an impregnation vessel. For
example, an 1impregnation vessel may ©operate at a
temperature of 110°C and the digester vessel may operate

at temperature of 140°C. The chip slurry enters the top

3
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separator at a lower temperature then the temperature in
the digester vessel. Heat, such as medium pressure steam
via line 134, is added to the vessel to increase the
temperature of the chips in the digester vessel. Medium
pressure steam 146 is typically at a pressure of 10 to 12
bar and a temperature of 180°C to 190°C. The temperature
of the digester vessel tends to be lowest at the top
inlet of the vessel and progressively increases in a

downward direction through the vessel.

[0010] The digester vessel 104 generally includes
multiple elevations of screens, including screens at
upper elevations o©of the digester vessel (where upper
refers to screens 120, 121 that are above the lower
elevations of screens 122). Screen(s) 122 (generally
referred to as wash screens) at lower elevations of the
digester vessel may be near the bottom of the digester
vessel, such as in the lower third (1/3) to one quarter
(1/4) of the digester vessel. Liquor is extracted through
the upper elevation screen 120 and fed via liquor line
124 to the heat recovery system 114. Ligquor to be
recirculated through the digester 1is removed by upper
elevation screen 121 and fed to a liquor recirculation

line 126.

[0011] Other sources of liquor for circulation in the
digester may include wash liquor (W.L.) 140 and a cold
blow liquor system 142. The was liquor 140, cold blow
liquor 142 and liquor extracted from screen 121 are
combined in line 126 and pumped 127 to a heater 44. The
liquor for recirculation is heated in the heater 144 that

uses a steam source 146 for heat energy. Typically, the -

4
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circulation 1liquor is reintroduced via line 126 to the
vessel at a different, e.g. higher, elevation from which

the liquor was extracted.

[0012] The liquor extracted from lower elevation(s) of
screens 122 may be, via 1line 128, <circulated to the
digester at a higher elevation or discharged to the heat
recovery system. The liquor from the lower elevation(s)
of screens 122 tends to be hotter, e.g., 140°C, than
liquor extracted from the top separator 103 (via 1line
108) and 1liquor extracted from screens 120 at upper
elevations (via lines 124, 126). The hot ligquor (line
128) from the lower region of the digester is
recirculated to the top of the digester, via line 132 and
pump 130, without adding heat to the liquor. Below the
lower elevation screens and near the pulp discharge, cold
blow, e.g., cooled wash liquor, is added to reduce the
temperature of the pulp being discharged from the
digester through 1line 145. The cold blow is provided
from a source 142 of cooling liquor and passes through a
cold blow cooler 143 and lines to direct the cold blow
to the bottom of the digester.

[0013] Generally a large portion, e.g., 70%, of the
liquor extracted via line 128 from the lower elevation
screens 122 flows to the heat recovery system 114. For
example, liquor extracted to 1line 128 from the lower
elevation of screens 122 may be divided such that a first
portion, e.g., 70% to 80%, of liquor flows via line 128
to the heat recovery system 114; a second portion, e.g.,
10% to 18%, of the liquor is pumped 130 to line 126 for

recirculation to the top of the digester vessel, and a

5
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third portion, e.g., 8% to 12%, of the liquor is pumped

130 via line 132 to recirculation line 126.

[0014] The excess black 1liquor, e.g. waste liquor,
extracted from screens 1in the digester vessel and not
reintroduced to the vessel or to the chip slurry line
106, flows through the heat recovery system 114. A
portion of all streams of excess liquor, e.g., from in-
line drainer and upper and lower extraction screens, tend
to flow through the heat recovery system where heat
energy from the excess liquor 1is converted to steam,
typically low pressure steam, for other uses in the mill.
Low pressure steam is typically at 1 bar or less at a
temperature of about 100°C, such as in a range of 90°C to

110°C.

[0015] To increase the temperature of the chips in the
digester vessel, medium pressure steam 146 is often added
to the digester vessel via steam line 136 and heater 144.
The medium pressure steam comes in at a temperature of
180°C to 190°C and increases the temperature of the chips
in the digester vessel to promote the chemical reactions
for digestion, e.g., breaking the 1lignin that bonds
together the cellulosic fibers in the chip. Medium
pressure steam requires energy to generate.Further,

evaporators are generally needed to remove condensate

resulting from the steam injected into the digester
vessel.
[0016] There is a long felt need to reduce the energy

requirements for a pulping system, including systems

having an impregnation .vessel and digester vessel. In

6
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particular, there is a long felt need for techniques to
add heat to the chips in the digester vessel, which
improve the energy efficiency of the pulping system and
reduce the need for steam from external sources such as

steam source 146.

BRIEF DESCRIPTION OF THE INVENTION

[0017] Hot black liguor extracted at the lowest or
lower screens in a digester is added to the chip slurry
being transported from an impregnation vessel to a
digester vessel. The hot liquor adds heat to the chip
slurry before the slurry enters the top separator. The
chips enter the digester vessel at a higher temperature
that would occur if hot black liquor were not added. The
heated chip slurry i1in the top separator reduces heat
energy to be added to the digester vessel. The energy
requirement of the digester vessel is reduced because hot
black liquor is added to the chip slurry before the chips

enter the digester.

[0018] A method has been developed for heating a chip
slurry in a pulping system including an impregnation
vessel and a chemical digesting vessel, the method
comprising: impregnating chips in the impregnation vessel
with a liquor; transporting the chips from the
impregnation vessel to an upper elevation of the digester
vessel; extracting ligquor from a lower elevation of the
digester vessel, wherein the extracted 1liquor has a
temperature substantially higher than a temperature of
the chips in the impregnation vessel, and adding

extracted liquor from the lower elevation of the digester
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vessel to the chips to be or being transported from the

impregnation vessel to the digester vessel.

[0019] A method has been developed for heating a chip
slurry in a pulping system including an impregnation
vessel and a chemical digesting vessel, the method
comprising: impregnating chips in the impregnation vessel
with a liquozr; transporting the chips from the
impregnation vessel to a top separator of the digester
vessel; extracting liquor from a lower elevation screen
of the digester vessel, wherein the extracted liquor has
a temperature at least 20 degrees Celsius higher than a
temperature of the chips in the impregnation vessel, and
adding the extracted liquor from the lower elevation
screen of the digester vessel to the chips to be or being
transported from the impregnation vessel to the digester

vessel.

[0020] An apparatus has been developed for heating a
chip slurry in a pulping system including an impregnation
vessel and a chemical digesting vessel, the apparatus
comprising: a chip transport conduit extending from the
impregnation vessel to the digesting vessel, wherein
chips in the <chip transport conduit flow from the
impregnation vessel to the digesting vessel; a lower
elevation screen on the digesting vessel, wherein hot
liquor is extracted from the lower elevation screen; and
a first liquor conduit extending from the lower elevation
screen to the chip transport conduit, wherein liquor
extracted from the lower elevation screen is added to the

chip transport conduit.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIGURE 1 is a schematic diagram of a
conventional chemical chip digesting system including an

impregnation vessel and a chemical digesting vessel.

[0022] FIGURE 2 is a schematic diagram of a chemical
chip digesting system including an impregnation vessel
and a chemical digesting vessel, wherein hot black liquor
extracted from a lower region of the digester vessel is
added to the chip slurry flowing from the impregnation

vessel to the digester vessel.

DETAILED DESCRIPTION OF THE INVENTION

[0023] A system and method has been developed to
recover heat from the excess black liquor extracted from
the lower sets of screens or lowest set of digester
screens (generally referred to as the wash screens) to
heat the black liquor in the chip slurry circulation line
between the top of the digester and the bottom of the

impregnation vessel.

[0024] FIGURE 2 is a schematic diagram of a chemical
chip digesting pulping system 10 including an
impregnation vessel 12 and a chemical digesting vessel
14. The impregnation vessel receives a supply feed 23 of
chips at an upper inlet 15. The impregnation vessel 12
is upstream of the digester vessel 14, in the direction
of chip flow through the pulping system. The impregnation
vessel pre-treats a chip with cooking liquor in the
vessel. The impregnation vessel is a pretreatment vessel

for the chemical digester vessel.

9
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[0025] Chips and liquor (the chip slurry) discharged
from a bottom outlet 16 of the impregnation vessel flow
through a chip circulation line 18 to a top separator 20
in the upper region of the digester vessel. As the chip
slurry flows through the top separator, a portion of the
liquor is extracted through screens in the top separator
and flows out the digester through a liquor circulation

line 21.

[0026] The liquor concentration (L/W) in the
impregnation vessel 12 may be lower than the liquor
concentration in the digester vessel. The liquor
concentration in the transport stream (line 18) increases
the L/W concentration levels in the impregnation vessel
and digester vessel to transport the chips from the
impregnation vessel through 1line 18 to the digester
vessel 14. In the digester, liquor from the incoming
chip feed stream (line 18) 1s extracted from the top
separator 20 to a liquor circulation line 21 and flows to
an in-line drain 22. The extraction of liquor from the
top separator reduces the L/W ratio for the chips in the
digester to a L/W level below that in 1line 18. A
portion, e.g., about half of the flow, of the liquor
passing from line 21 through the in-line drain 21 flows
through a liquor circulation line 24 and is returned to
the chip stream flowing from the impregnation vessel to
the digester. The returned liquor in liguor circulation
line 24 is added to the bottom 16 of the impregnation
vessel or to an initial portion of the chip circulation
line 18. A pump 17 may force the liquor through line 24
and into the chip slurry in line 18. The returned liquor

is added to increase the portion of liquor, e.g.,

10
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increase the L/W ratio, in the chip slurry flowing
through 1line 18 between the impregnation vessel and

digester vessel.

[0027] A second portion of the liquor flow through the
in-line drain 22 flows through liquor line 26 to a heat
recovery system 28, e.g., heat exchanger. The volume of
the second portion of the excess liquor extracted from
the top separator may be about one-half (1/2) of the
volume of excess liquor flowing through the in-line drain

22.

[0028] A relatively 1large portion of Dblack 1liquor
passing through the in-line drain 22 (such as one-half of
the liquor passing through the drain) is directed to the
heat exchanger 28, as compared to portion of liquor from
the in-line drain that flows to the heat exchanger of the
conventional system shown in Figure 1. A relatively small
portion of the black liquor flowing through the in-line
drain (such as one-half of the liquor passing through the
drain) flows through line 24, where it mixes with hot
black liquor (from line 42) and is added to the chip
slurry line 18. The portion passing through the in-line
drain that is directed to chip transport line 18 may vary
depending on the amount of liquor needed in the chip

transport line 18, and sent to heat recovery.

[0029] The chips and cooking liquor discharged to the
digester vessel from the top separator 20 flow down
through the digester vessel 14. Screens 30, 31, 32 at
various elevations of the digester vessel extract black

liquor from the chip slurry in the vessel. The screens

11
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are conventional and well-known in the art of chemical
pulp digesting. The extraction and circulation of liquor
from the upper screens 30 and 31 is convention and, as an
example, 1is similar to the extraction and circulation
shown in Figure 1 of the screens 120, 121. The black
liquor extracted from extraction screens 30 at upper
elevations of the digester vessel extract black cooking
liquor that may flow to the heat recovery system 28 via
liquor line 34. Liquor from the recirculation screens 31
at upper elevations may also be circulated to an upper
region 38 of the vessel, e.g., the top separator via
liquor circulation line 36. In addition, white liquor
(W.L.) 52 may be added to the liquor circulation line(s)
50 to ensure sufficient liquor in the top of the digester

vessel.

[0030] The lower screen(s) 32, e.g., wash screens, in
the digester vessel 14 provide a substantial flow of
extracted hot black liquor. The lower screens may be in
the lower third (1/3) or quarter (1/4) of the height of
the digester vessel. For example, the rate of black
liquor extracted from the lower screen(s) for the chip
slurry line 21 may be three (3) to four (4) times the
rate of the black liquor flowing from the lower screen to
the top separator to liquor line 21. A portion of the
black liquor from the lower screen, e.g., 25%, may flow
to upper regions of the digester vessel through lines 48

and 50.

[0031] The hot black liquor extracted from the lower
screen{s) 32 1is extracted via liquor wash 1line 40. A

portion, e.g., 70% to 80%, of the extracted hot liquor

12
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flows from line 40 to line 42 that conveys the hot liquor
to the chip slurry flowing from the impregnation vessel
12 to the digester vessel 14 via chip circulation line
18. A pump 41 may boost the pressure of the hot Dblack
ligquor to the pressure of lines 24 or line 18. The hot
black liquor from the lower screens 32 may be mixed with
the cooler liguor from top separator in line 24. The
mixed streams of black liquor are added to the chip
transport line (conduit) 24 near the impregnation vessel

and/or start of the chip transport.

[0032] Of the extracted black 1liquor from the wash
screens 32 (line 40), about 30% to 80%, more preferably
50% to 70%, and most preferably 70% to 75%, of the black
ligquor is circulated to the circulation line between the
top of the digester and the bottom of the impregnation

vessel downstream of the in-line drainer.

[0033] The temperature of the Dblack liguor extracted
from the lower screen(s) 32 is generally hotter than the
temperature of the black liquor extracted from the top
separator to lines 21 and 24. For example, the
temperature of the black liquor extracted from the lower
screen(s) 32 is typically about 140°C and the temperature
of the black 1liquor extracted from the top separator

tends to be about 110°C.

[0034] Below the lower elevation screens and near the
pulp discharge, cold blow, e.g., cooled wash liquor, is
added to reduce the temperature of the pulp being
discharged from the digester through line 145. The cold

blow is provided from a source 142 of cooling liquor and

13
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passes through a cold blow cooler 143 and lines to direct

the cold blow to the bottom of the digester.

[0035] The hot black liquor may be added to ligquor line
24 to allow the hot black liquor to mix with the liquor
from the top separator before the mixed liquor streams
are added to the <chip transport conduit 18. The
temperature of the mixed liquor in line 24 is
substantially hotter, e.g., at least 20°C hotter, than

the chip slurry in the impregnation vessel 12.

[0036] The hot liquor from line 24 and pump 17 heats
the chips in line 18. The increased temperature of the
chips in line 18 reduces the energy required to heat the
chips in the digester vessel. The hot black liquor from
the lower screen(s) 32 1is used to raise the temperature
of the chips to a cooking temperature or towards the
cooking temperature. Due to the reduced need for heat
energy, the quantity may be reduced of medium pressure
steam 44 introduced via steam line 46 to the top of the
digester vessel. Medium pressure steam is typically steam

at 10 to 12 bar and a temperature of 180°C to 190°C.

[0037] The hot black 1liquor from conduit 42, with
optional pump 41, is added under pressure to the liquor
in conduit 24 such that there 1is substantially no
flashing, e.g., vaporization. The mixture of black
liquor in conduit 24 is pumped 17 under pressure to the
chip transport «conduit 18 and, preferably, without

flashing the liquor.

14
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[0038] The liquor added to the chip transport conduit
18 increases the 1liquor to wood ratio (L.W.) in the
conduit 18. The L.W. ratio in the impregnation vessel 12
and digester 14 is typically lower than the L.W. ratio in
conduit 18 because of the liquor added to the conduit and

extracted in the top separator.

[0039] By using the liguor, e.g., wash liquor, line 40
to heat the chip slurry in line 24, the amount of medium
pressure steam added to the top of the digester may be
substantially reduced, such as a reduction of about 40%.
Reducing the amount of medium pressure steam needed to
heat the chips in the top of the digester vessel results
in a corresponding reduction in the energy requirements
of the pulping process. Further, reducing the amount of
medium pressure steam injected into the digester vessel
also reduces the water condensate to the digester and

thereby reduces the need for evaporator operations.

[0040] While the invention has been described in
connection with what 1is presently considered to be the
most practical and preferred embodiment, it i1is to be
understood that the invention is not to be limited to the
disclosed embodiment, but on the contrary, is intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended

claims.
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WHAT IS CLAIMED IS:

1. A method for heating a chip slurry in a pulping
system including an impregnation vessel and a chemical

digesting vessel, the method comprising:

impregnating chips in the impregnation vessel with a

liquor;

transporting the chips from the impregnation vessel to

an upper elevation of the digester vessel;

extracting liquor from a lower elevation wash screen of
the digester vessel, wherein the extracted 1liquor has a
temperature substantially higher than a temperature of the

chips in the impregnation vessel;

adding the extracted liquor from the lower elevation of
the digester vessel to the chips to be or being transported
from the impregnation vessel to the digester vessel, and
heating the chips being transported with the heat energy in

the extracted ligquor.

2. A methed as in claim 1 wherein the temperature of
the chips while being transported is no greater than 120°C
and the temperature of the extracted ligquor from the lower

elevation of the digester vessel is at least 130°C.

3. A method as in claims 1 or 2 wherein the digester
vessel is a continuous digester vessel and a continuing

stream of chips are transported to the digester vessel.

4. A method as in any one of claims 1 to 3 wherein
the chips are transported to a top separator in the upper

elevation of the digester vessel.
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5. A method as in any one of claims 1 to 4 wherein a
liquor concentration of the chips being transported is
greater than a liquor concentration of the chips in the

impregnation vessel and in the digester vessel.

6. A method as in any one of claims 1 to 5 wherein a
temperature of the extracted liquor is at least 20°C greater

than a temperature of the chips in the impregnation vessel.

7. A method as in any one of claims 1 to 6 further
comprising extracting liquor from the transported liquor in
a top separator of the digester vessel, wherein liquor from
the top separator is mixed with the extracted liquor from
the lower elevation prior to adding the extracted liquor to

the chips.

8. A method as in any one of claims 1 to 7 further
comprising circulating liquor from an upper screen elevation

to an upper region of the digester vessel.

9. A method as in any one of claims 1 to 8 wherein
about one-half of liquor extracted from a top separator in

the digester vessel flows to a heat recovery system.

10. A method as in any one of claims 1 to 8 wherein
about one-half of liquor extracted from a top separator is
mixed with the extracted liquor from the lower elevation

prior to adding the extracted liquor to the chips.

11. A method as in any one of c¢laims 1 to 10 further
comprising extracting liquor from the top separator and
adding a portion of the extracted liquor from the top
separator to the <chips being transported from the

impregnation vessel to the digester vessel.

17
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12. A method as in claim 4 further comprising mixing
the portion of extracted liquor from the top separator with
the extracted liquor from the lower elevation of screen
prior to adding the extracted liquor to the chips being

transported.

13. An apparatus for heating a chip slurry in a
pulping system including an impregnation vessel and a

chemical digesting vessel, the apparatus comprising:

a chip transport conduit extending from the
impregnation vessel to the digesting vessel, wherein chips
in the chip transport conduit flow from the impregnation

vessel to the digesting vessel;

a lower elevation wash screen on the digesting vessel,
wherein liquor is extracted from the lower elevation screen,

and

a first 1liquor conduit extending from the lower
elevation wash screen to the chip transport conduit, wherein
liquor extracted from the lower elevation wash screen 1is

added to the chip transport conduit.

14. An apparatus as in claim 13 further comprising a
top separator in the digesting vessel and coupled to a
discharge of the chip transport conduit, wherein a second
liquor conduit receives liquor extracted from the top

separator and is coupled to the chip transport conduit.

15. An apparatus as in claims 13 or 14 wherein the
first liquor conduit includes a conduit directing a portion
of the liquor extracted from the lower elevation screen to
the chip transport conduit and a second portion of the

liquor extracted from the Ilower elevation screen to a

18
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circulation conduit extending to an upper region of the

digesting vessel.

16. An apparatus as in any one of claims 13 to 15
wherein the first liquor conduit is connected to the chip

transport conduit near the impregnation vessel.
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