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1.  MCE™ Pump - new performance in the pumping and  
 transfer of medium consistency (MC®) stock

1.1.  Introduction

The fi rst commercial fl uidizing centrifugal MC® Pump 

with degassing started in a chemical pulp bleaching ap-

plication in 1980. During the past years, MC® pumping 

development has introduced the second generation and 

now the new 3rd generation MCE™ pumping system 

products have been introduced with

• larger capacity ranges 

• higher pump heads (Fig.1a)

• higher pumping consistencies and 

• lower energy consumption (Fig.1b).

Besides MC® pumping, there are number of other 

process equipment and solutions where the principles 

of MC® technology have been applied. These include 

SX Chemical Mixers for mixing both gaseous and 

liquid bleaching chemicals and also steam into the 

pulp, the MC® Discharge Scraper for discharging high 

consistency towers and the fl uidizing MC® Discharger 

for effective fl ow splitting and upfl ow tower discharging.

Fig. 1 a. Higher pump heads with existing power consumption. Fig. 1 b. Power consumption savings.

Fig. 2. MC® equipment applications in 
a modern bleaching plant.
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1.2.  MCE™ Pump – effective 

hydraulic performance together 

with reliable and sturdy mechani-

cal designs is our new standard to 

meet mill scale requirements in MC® 

pumping

A new level of performance over a wide 

consistency, temperature and pressure 

range is provided by the unique pat-

ented Fluider™Impeller having effective 

multifunctional turbulence generation, 

gas separation, pumping hydraulics 

and degassing combined with a wide 

passage gas removal system of high 

capacity (Fig. 3).

1.3.  MCE™ Pump series as alterna-

tive designs

Sulzer Pumps presents the new MCE™ 

Pump products. These guarantee that 

the ideal high performance pump is 

available for the prevailing pumping 

conditions and applications, also giving 

optimum reliability and interchangeability 

with the existing pumps.

The MCE™ Pump is provided with a 

separate external MDS degassing sys-

tem or with a built-in degassing system. 

Both alternatives incorporate the same 

benefi ts of Sulzer Pumps’ third genera-

tion centrifugal MC® Pumps. The new 

MC® technology is providing several MC® 

applications to be arranged without any 

Fig. 3. MCE™ Pump arrangement for the 8 to 18% consistency range.

Fig. 4. MCE™ Pump series capacity range.

Fig. 5. Corrosion resistant cast steel material examples for MC® Equipment.

* AVESTA 654SMO is a trademark owned by Outokumpu Stainless which has granted Sulzer Pumps license to produce 
this material.

degassing pumps installed. The MCE™ 

Pump series (Fig.4) covers capacity 

ranges of 20 to 5000 ADMT/d and pump 

heads up to 240 meters. Stainless steel 

material alternatives for these pumps are 

Duplex Steels (austenitic-ferritic, solution heat treated)

A-890 Grade 3A max. 0.06 24.0-27.0 4.0-6.0 1.75-2.50  0.15-0.25

A-890 Grade 5A max. 0.03 24.0-26.0 6.0-8.0 4.0-5.0  0.10-0.30

Austenitic Cast Steels (solution heat treated)

AVESTA 654SMO* max. 0.025 23.0-25.0 21.0-23.0 7.1-7.5 0.3-0.7 0.40-0.55

                                                                                      Nominal chemical composition %

Grade C Cr Ni Mo Cu N

• High temperature high consistency pumping

• Low power consumption pumping systems

• Production rate from 20 to 5000 ADMT/d

• Pump heads up to 240 meters

New

duplex steels like A-890 Grades 3A and 

5A. 654SMO can be selected as the best 

corrosion resistant stainless steel material 

for the wetted parts of the pump (Fig. 5).



1.4.1.  High temperature high con-

sistency pumping from a low level 

pumping vessel

The most common application of MC® 

pumping is to pump stock from washers 

and thickeners. The stock falls into the 

MDL Dropleg and is then transferred to 

the subsequent process stage by the 

MCE™ Pump. MC® pumping is con-

trolled so that all the stock falling into the 

Dropleg can be pumped further at the 

highest possible consistency and tem-

perature. As an example: with the new 

MCE™ Pump innovations, stock with a 

consistency of 14-16 % and temperature 

of +95 °C can now be pumped from a 

low level pumping vessel. This is a signifi -

cant process saving (as steam costs) and 

layout advantage e.g. in O
2
 delignifi ca-

tion, EOP and PO stages (Fig.6).

The stock level in the MDL dropleg is 

measured by means of a gamma ray, 

capacitive measurement or pressure 

transmitter. The fl ow rate through the 

pump can be adjusted, depending on 

the circumstances, by means of a con-

trol valve, by changing the speed of the 

pump, or by applying a combination of 

these two methods (Fig. 7). The level 

controller keeps the stock level in the 

dropleg constant, not allowing the level 

to drop nor allowing the level to enter 

the previous equipment such as the 

washer; thus providing stable operation 

in the process. The separate or built-in 

degassing system adapts itself to the 

respective volume of air contained in the 

stock and to the fl ow rate used (Fig. 8). If 

great consistency variations occur in the 

incoming stock, caused by a disturbance 

at the thickener or washer, the automatic 

dilution system will stabilize pumping.

1.4.2.  Bleaching stages reaching 

higher performance and chemical 

savings

The same MCE™ high performance has 

also been used for capacity and process 

upgrades through the installation of an 

MCE™ Retrofi t (Fig. 9) to the existing 

MC® Pumps of earlier generations. The 

same improvement can be realized 

through the installation of an MCA/

MCV Hydrofi t to the existing MCA/MCV 

Pumps. These result in an improved 

process economy and increased pro-

duction rate.

The retrofi ts and hydrofi ts have been 

possible with only minor bare pump 

mechanical modifi cations, often requiring 

no piping or drive changes.

MCE™

Fig. 6. Pumping from washers 
and thickeners.

Fig. 7. Combined valve and 
speed control system.

Fig. 8. Control system in 
MC® Dropleg installation.

1.4.  MCE™ Pumping application examples

Fig. 9. MCE™ Retrofi t and MCA/MCV Hydrofi t.
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1.4.3.  Flow splitting after 

discharge from the MC® Pump

The Flow Divider, a “static” fl ow distribu-

tor, is used to divide the stock fl ow from 

the MC® Pump to two or three different 

directions. The Flow Divider is connected 

directly to the discharge fl ange of the 

MC® Pump (Fig. 10). The Flow Divider 

has a welded, specially shaped sturdy 

construction, and the standard materials 

are SS2343 stainless steel, 254SMO or 

titanium depending on the process re-

quirements. This application is often used 

in pulp mill processes when creating an 

option to bypass a bleaching stage and 

when one pump is feeding two washers 

(Fig. 11) or two or three storage towers. 

This parallel pipeline idea is typically ad-

visable from the point of view of layout 

and costs, if the washers or towers are 

not located far from the pumping system.

1.4.4.  Booster pumping to feed 

pressurized bleaching reactors

In the modern pressurized bleaching 

stages (oxygen delignifi cation and PO 

stages), it is necessary to create very high 

stock line pressures with the MC® Pump 

feeding the stage so that the required 

process pressures can be achieved in 

the reactors. In these process applica-

tions, steam is fed and mixed into the 

pulp suspension to reach the process 

temperature, and chemicals such as 

oxygen are also fed and mixed into the 

stock in the pressurized pipeline.

It is possible that the head requirement 

of the MC® Pump results in such a high 

stock line pressure that the available 

steam or oxygen pressures are not high 

enough to enable steam/oxygen feed 

and control. In these cases it is neces-

Fig. 10. MC® Flow Divider feeding storage towers. Fig. 11. MC® Flow Divider feeding two washers.
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Fig. 12. MC® Booster Pumps for feeding pressurized bleaching reactors.

Booster pump Booster pump

sary to fi nd a way to reduce the stock 

line pressure in locations where steam 

and chemicals are fed. The solution is 

to install another MC® Pump, a booster 

pump, in the stock line and thus divide 

the head generation between two MC® 

Pumps. The advisable location of the 

booster MC® Pump depends on the 

detailed process data and on the mill 

arrangements (Fig. 12).



1.4.5. Tower discharge pumping

The discharge of large high consistency 

storage or bleaching towers is often dif-

fi cult, especially when a well-controlled 

stock fl ow to a bleaching stage or to the 

washer is required (Fig. 13). The MC® 

Tower Discharge Pumping System con-

sists of the following key components: 

MC® Discharge Scraper, MTB Feed 

Chute, tower isolation valve, MCE™ 

Pump and MDS Degassing System (Fig. 

14). The MC® Discharge Scraper manu-

factured by Sulzer Pumps operates in 

connection with a medium consistency 

tower discharge pump. The Scraper 

scrapes the stock over the complete 

Fig. 15. MC® Discharge Scraper constructions.

bottom area of the tower and leads it 

into the feed chute of the MCE™ Pump, 

thus enabling an even discharge and 

simultaneously preventing channelling 

of the stock in the tower.

The MC® Discharge Scraper also sta-

bilizes the pumping procedure. The 

Discharge Scraper is available as a 

diluting or non-diluting model. The dilut-

ing scraper simultaneously dilutes the 

stock uniformly and discharges the tower 

without interference. When using diluting 

scrapers, the consistency of the stock in 

the tower can be high (20 to 35 %), and 

the pumping consistency is then within 

the MC® range.

Fig. 13. Typical tower discharge MC® pumping systems.

Fig. 14. MC® pumping system components 
in a tower discharge pumping system.

MC® 
Discharge Scraper

MC®  pumping system 
with degassing

Tower isolation
valve

Feed chute

MC® Discharge Scrapers are manufac-

tured in different sizes up to a diameter 

of 6500 mm. Each scraper size is avail-

able with or without the possibility for 

dilution. The smallest scraper sizes with 

a planetary gear are suspended from the 

tower bottom while the bigger sizes are 

provided with a spur gear which is fi xed 

to the fl oor under the tower (Fig. 15). 

These constructions do not require any 

separate additional bearing units. 

The MC® Discharge Scraper material 

alternatives are SS2343 stainless steel, 

254SMO or corrosion resistant duplex 

steels. 
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The MC® Tower Discharge Pumping System can have different 

control strategies:

• The fl ow controller (FC) controls the fl ow rate of the MC® Pump 

by the valve (Fig. 16), variable speed of the pump, or by a com-

bination of these methods.

• The level controller keeps the level in the tower constant by using 

the discharge control valve and/or pump speed for control or,

• Flow control and level control are used at the same time so 

that the fl ow rate is kept constant and the fl ow rate set point is 

changed only if the level in the tower tends to change beyond 

the level set points.

Fig. 16. Control system in MC® tower discharge installation. Fig. 17. MC® tower discharge pumping system.

Fig. 18. MC® booster pumping process application.
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Fig. 19. MC® Flow Discharger in storage tower application.

Gas/air is removed by having a degassing system in com-

bination with the MC® Pump (Fig. 17). Stock can be diluted 

to the process consistency with the tower bottom water 

connections, with a diluting Discharge Scraper, and also in 

the MTB feed chute (Fig. 17).

1.4.6.  Booster pumping in long distance stock 

transfer applications

In an integrated pulp and paper mill, the distance between 

the pulp mill and the paper mill is often in the range of 300 

to 400 meters. Stock is generally pumped in a diluted form, 

but an MC® Pump enables pumping at a consistency of 10 

to 12 %. Medium consistency stock enters the dropleg of 

the MCE™ Pump from the fi lter. The MCE™ Pump, which 

is provided with degassing and rotates at a fi xed or variable 

speed, pumps the stock to a booster pump of the same size 

where no degassing is required. The booster pump, which 

is provided with variable speed control pumps the stock to 

a storage tower (Fig. 18).

1.4.7.  Pumping and controlled fl ow splitting to stor-

age towers or to intermediate mixing chests with an 

MC® Pump and a MC® Discharger

It is often necessary to transfer bleached stock from the pulp 

mill to several storage towers which are all located relatively 

far (50 to 400 meters) from the bleached stock washer and 

thus also far from the corresponding MCE™ Pump (Fig. 

19). This application is carried out so that there is only one 

discharge pipeline from the MCE™ Pump to the area of the 

storage towers, and the fl ow is then divided at the end of 

the pipeline to several fl ows, directed to the towers.
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Fig. 23. MC® parallel pumping system arrangement.

Fig. 20. MC® Discharger feeding a number of intermediate mixing chests.
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Fig. 21. MC® Discharger, vertical installation.

Fig. 22. MC® Discharger, horizontal installation.

The same type of application is also useful near the paper 

machines, when the stock has to be distributed into several 

intermediate mixing chests. The storage tower to feed the tanks 

is equipped with MC® discharger. The MC® Discharger is used 

to split the fl ow in equal proportions to the intermediate mixing 

chests (Fig. 20)

A plug fl ow is generated in the pipe when pumping medium 

consistency (8 to 16%) stock, and the fi ber network holds the 

plug together. Dividing this kind of fl ow to precisely controlled 

partial fl ows at the end of a pipeline is not possible with only a 

valve; an MC® Discharger is used in this application to fl uidize the 

stock and to divide and control the partial fl ows to the towers.

The MC® Discharger operates so that the stock entering the 

chamber of the discharger is fl uidized by a rotor, and the outlet 

fl anges are directly connected to this same chamber. Depending 

on the application, up to four outlet connections are available 

in one discharger, all connections with control or on/off valves 

(Fig. 21). The MC® Discharger itself does not generate pressure, 

so an MC® Pump is required in the process to pump the stock 

through the discharger.

The design of the MC® Discharger is shown in Fig. 21. The 

discharger can be installed either vertically (Fig. 21), horizon-

tally (Fig. 22) or in any other desired position depending on the 

application.

The discharger sizes cover capacity ranges up to 5000 ADMT/d, 

and SS2343 stainless steel, 254SMO or titanium can be se-

lected as the material for the wetted parts.
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Fig. 24. MC® parallel pumping system 
process application.

Mixing chemicals and stock is one of 

the most important operations in stock 

bleaching. Good mixing provides homog-

enous bleaching conditions, reduces the 

consumption of chemicals and energy, 

improves product quality, and reduces 

the environmental load. Mixing is a key 

factor in the success of new bleaching 

sequences.

The stock is fl uidized in the MCE™ pump 

as the fi ber network is disintegrated, and 

the gas is also separated. This allows the 

effi cient mixing of various liquid chemicals 

as early as in the pump. Most of these 

chemicals can be fed at a low pressure 

to the suction side of the pump. The 

MCE™ pump provides a chemical mix-

ing arrangement also for concentrated 

sulphuric acid applications.

All gaseous chemicals and steam are 

mixed with a separate SX chemical mixer. 

The chemical injection points are shown 

in Fig. 25.

Each chemical and steam has its own 

features and special detailed selection 

and dimensioning guidelines that need to 

be followed when injecting the chemical 

into the pipeline.

2. Mixing of chemicals and steam with 
SX chemical mixer

1.4.8.  Parallel pumping of stock 

from the conical section of a storage 

tower

This application allows the simultaneous 

pumping of stock from two locations in 

the storage tower. From the conical sec-

tion of the tower, the stock is transferred 

into the feed chute and pumped by the 

MCE™ Pump at medium consistency 

to the following stage in the process. 

SX chemical mixer is a medium consis-

tency chemical mixer designed for mixing 

both gaseous and liquid bleaching chem-

icals into paper stock. The rotor of the 

mixer fl uidizes the stock together with the 

casing turbulence generators, thus dis-

rupting the fi ber network and resulting in 

optimum mixing, with no gas separation. 

At the same time, stock is being diluted 

through the lower section of the storage 

tower and pumped further to the desired 

location at low consistency. White water 

from the paper machine can be segre-

gated and two paper machines can be 

fed from one common storage tower.  

The pumping system arrangement is 

shown in Fig. 23 and a typical process 

application in Fig. 24.

Fig. 25. Chemical injection points in 
MC® pumping and mixing system.
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The unique three-dimensional turbulence 

zone prevents the separation of gas. An 

inhomogeneity of 5 to 10 % is normally 

considered acceptable; new SX chemical 

mixer reaches an inhomogeneity value of 

as low as 3 to 6 %.  The design of SX 

chemical mixer is shown in Fig. 27.



General SX chemical mixer design features 

are:

• New effi cient hydraulic design

• Small pressure drop (0 to 4 meters)

• Small size of the mixer and valves and thus 

small space requirement and light weight

• Sturdy new design

• Easy installation and maintenance (back pull-

out design)

• Direct drives

The SX chemical mixer is used for a consistency 

range of 3 to 20 %, and the product sizes cover 

capacity ranges up to 5000 ADMT/d. SX chemi-

cal mixer is manufactured from stainless steel, 

titanium, Hastelloy or 654SMO depending on 

the chemical mixed and on the bleaching stage 

arrangement.

In the oxygen delignifi cation stages, oxygen and 

steam are introduced simultaneously into the 

steam injection pipe following the MCE™ pump. 

No additional fl ow control or instrumentation is 

needed in the stock line. Oxygen can also be 

injected into the stock through a separate oxygen 

feeder. 

In the SX chemical mixer, oxygen and steam are 

mixed effi ciently into the stock (Fig. 26).

A temperature increase of up to 25 oC is to be 

reached by the SX chemical mixer. Steam con-

sumption is lower due to the closed and pres-

surized high consistency system. Disturbances 

and vibrations are eliminated by the correct 

dimensioning and piping arrangement and by 

even and smooth steam injection. The optimum 

fl ow control and mixing results are achieved with 

the SX chemical mixer. The power consumption 

of oxygen and steam mixing assembly is low.

Fig. 26. Oxygen, peroxide and steam mixing.
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Fig. 27. SX Chemical Mixer design.
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3. Research and development

Fig. 29. ClO
2 
mixing with chemical mixer.

Fig. 28. MC® equipment testing in the R&D center.

Research and development receive top priority at Sulzer 

Pumps. As a result, Sulzer Pumps has more than 30 patented 

inventions and a growing number of pending applications 

relating to MC® pumping, transfer and mixing. At the full scale 

R&D center, the equipment is tested under process conditions. 

Our own foundry and deep metallurgical know-how are also 

remarkable strengths in developing equipment for these ap-

plications where special corrosion and wear resistance is often 

required.

Sulzer Pumps’ experience and commitment to the pulp and 

paper industry have made it a leader in stock pumping, transfer 

and mixing technology.

Sulzer Pumps Innovations for PPI

1980

Medium consistency MC® pumping technology

1987

AHLSTAR™ stock/process pump

AHLMIX™ chemical mixer

MC® fl ow discharger

1988–1990

MCA, MCV; the 2nd generation MC® pumping sys-

tems with external and internal degassing

1991

ZPP low-pulse headbox feed pump

1992

SALOMIX® SL side entry agitator family

1993

AHLMIX™, the 2nd generation chemical and steam 

mixer

1995

AHLSTAR™ ASP self-priming gas removal pump

1996

AHLMIX™ FS, new gas mixing concept

1999

SALOMIX® TES top entry spreader

2000

SALOMIX® GLI bottom zone mixing and dilution 

arrangement

2000–2001

MCE™, the 3rd generation MC® pumping system 

products

2004

The Fuider™ stock pumping concept

2005

AHLSTARUP stock/process pump

2006

MBN multistage ring section pump

2009

SX chemical mixer
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