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Application Clarification of RTD Tea & Coffee

Application and CIP
Clarification of RTD Tea & Coffee
The purpose with centrifugal clarification of tea is to remove the turbidity in 
tea (also called tea cream) at high and consistent efficiency. At the same time 
other relatively heavy components in the tea, like tea leaves, will be 
removed.

Process
RTD Tea or Coffee extract, free from air, should be fed to the clarifier at 
relatively constant temperature and capacity. A change in operating 
conditions will influence the clarification efficiency. 

Factors influencing safety
It is important that you set the sediment discharge volume and the sediment 
discharge interval to match not only the sediment content in the tea or coffee 
extract but also the production schedule and the operating conditions.

Always follow the given recommendations. Check on discharge size and 
cleaning result now and then.

Adjustments in separation process
It may be necessary to adjust the clarification process, for example capacity 
changes.

To maintain a high availability it is important to make necessary adjustments 
with care, to run a proper cleaning every day and to make the recommended 
daily checks. Maintenance may be carried out by certified personnel only.

Pressure
To work properly semi-open centrifuges shall have a back pressure that is 
50-100 kPa lower than the overflow pressure. The hermetic centrifuges can 
have a back pressure up to 600 kPa. If the back pressure is set too low, 
cavitation may occur and the efficiency of the clarifier could be affected.

Capacity
The capacity has to be adjusted according to demands on clarity, all 
depending on type of raw material used and extraction ratio.

Sediment discharge size and intervals
Too small a sediment discharge volume or too long a sediment discharge 
interval will affect the clarification efficiency negatively. Sediment discharge 
volume should be equivalent to the sludge space in the bowl. Discharge 
interval depends on sediment content, temperature and capacity. An increase 
in any of these three parameters leads to shorter interval time.
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Clarification efficiency
With efficiency for a clarifier we normally mean the ability to reduce the 
level of sediment at a consistent and high level in a production with no 
unintentional stops.

To maintain a high availability it is important to make necessary adjustments 
with care, to run a proper cleaning every day and to make the recommended 
daily checks. Maintenance may be carried out by certified personnel only.

Product quality
The product quality in a tea clarification process is often measured in terms 
of clarity in the discharged product.

If the incoming product contains too much air there could be a reduction of 
the clarification effect and there could be a with foaming in product tanks. 

Sampling and analysing methods
Air content
Fill a bottle with narrow neck through a plastic hose until the bottle is full. 
Hold the hose under the liquid level. Leave the bottle at 55-60°C for 1 hour. 
The amount of water needed to fill the bottle again in relation to the original 
sample volume gives the air content in percentage.

Cleaning
A normal cleaning starts with a thorough rinsing with cool water (the colder 
the better) to make protein residue easier to remove, followed by lye, a 
second rinsing, acid and the final rinsing and cooling. See our general 
recommendation for concentrations, temperatures and duration of lye and 
acid cleaning.
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Application Clarification of RTD Tea & Coffee

Cleaning-in-place (CIP)
General
High hygiene in connection with a good processing procedure is a necessity 
in all food industries today. The consumers make heavy demands upon the 
quality and the keeping quality of the food products. Mechanization and 
automation have made great progress and the cleaning procedures, 
previously mainly performed by manual work, have become an integrated 
part in modern processing.

The chosen methods of cleaning of the processing equipment is of outmost 
importance.

In that connection questions like:
• which are the constituents in the “dirt”?
• how much?
• in which state are the constituents?
• aiming at physical, chemical and/or biological cleaning?
• etc.
have to be put forward. The answers to these and similar questions will give 
cleaning times, temperatures, flow rates as well as detergents and sequences. 
It is important that the cleaning methods are optimized in order to give 
approved results at lowest costs and load on sewage system and 
environment.

The check of the cleaning result must be looked upon as an important part of 
the cleaning work. This checking can be divided into an ocular inspection 
and a bacteriological check. Due to the automation, the processing lines are 
now less available for ocular inspection. That means that more intensive 
bacteriological checking, concentrated to strategic places in the processing 
line, e.g. sections with vacuum where risk for infection is greater, will 
substitute the ocular inspection. 

Water quality
Water is the primary factor of all cleaning. To be usable for cleaning 
purposes the following demands must be fulfilled:
1) Free from objectionable suspended matter
2) Free from objectionable taste, odor or color
3) Not excessively hard
4) Low iron and manganese content
5) Devoid of pathogenesis and with a low total count of bacteria
6) Free from toxic substances
In most countries the Health Authorities require a certain degree of water 
quality for food purposes.
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The following measures can be adopted in order to improve existing water of 
less good quality:
1) Sedimentation
2) Filtration
3) Chlorination
4) pH-control
5) Softening
The chemical quality, especially with regard to the hardness, must be 
carefully considered. The carbonate hardness, e.g. salts of calcium and 
magnesium, as well as the hardness of non-carbonate constituents in the 
water, such as sulphates and gypsum, partly make the detergent inactive. A 
further drawback is the precipitation of these carbonates on cleaned surfaces. 
Water with a high degree of hardness must therefore be softened. 

Sometimes lower pH can be acceptable. That is when the cleaning cycle ends 
with slightly acidified rinse water in order to prevent bacterial growth. This 
acid solution also “passivates” the stainless surface somewhat.

Some facts about detergents
In most cases water alone cannot clean objects. Its power to remove dirt and 
deposits is insufficient. Chemicals which increase the cleaning effect of the 
water must be added in order to obtain a satisfactory result. Sodium 
hydroxide (NaOH), also known as caustic soda, is a well-known detergent. 
Cleaning of tanks and pipeline systems was previously performed apart from 
e.g. plate heat exchangers and often by means of weaker detergents. When 
the automatic Cleaning-In-Place method - CIP - was introduced, the 
detergent solution is distributed from a central detergent tank. In integrated 
cleaning procedure consequently needs a composed detergent, suitable for all 
cleaning purposes.

It is certainly not possible to produce one which is perfect for each special 
purpose. It is, however, possible to get well on the way by mixing adequately 
existing detergents of different characteristics.

A good detergent must have the following characteristics:
1) Strong emulsifying effect
2) Good wetting properties
3) Easy to rinse off
4) Keeps dirt suspended, also when diluted greatly
5) Prevent depositing of carbonates
6) Strong bactericidal effect
7) Low corrosiveness
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Application Clarification of RTD Tea & Coffee

Alkali as detergent
The best way to dissolve protein is to treat it with alkali. (In narrow passages 
it might be better to start with acid. Alkali has a swelling effect on protein 
while acid results in con-traction. See “Acid Cleaning Solution”). The most 
suitable cleaning agent is sodium hydroxide. It is the strongest of the alkalis 
and only small quantities are needed to make the pH of the cleaning solution 
rise to the required level. In order to make the protein soluble within a 
reasonable time, cleaning with high pH, between 12 and 13, is needed. When 
it comes to attacking and removing dried-in or burnt-on rests, the cleaning 
solution must have a softening or colloidal power. This power seems mostly 
to depend on the alkalinity: the higher the alkalinity the greater the power. 
The dissolving effect of sodium hydroxide upon albumin is good and its 
micro-bicidal effect is high.

In the table below a comparison is made between sodium hydroxide (NaOH) 
and sodium carbonate (Na2CO3) concerning pH in solutions of varying 
strength.

The table shows that the pH value in the sodium carbonate solutions is not 
dependent on the concentration in the same way as the pH value in sodium 
hydroxide solutions. This is due to the buffering capacity of the sodium 
carbonate which also means that the cleaning ability is maintained in a 
superior way compared with solutions of sodium hydroxide. However, the 
sodium carbonate sometimes used is, not very suitable due to slow action in 
dissolving protein in combination with a poor bactericidal effect.

Alkali always forms the basic substance of a detergent and it is now 
supplemented with surface tension reducing mediums, so called wetting 
agents, with power to emulsify the fat.They are also active in keeping freed 
dirt suspended in the detergent solution.

Wetting agents as a supplement 
The surface tension is a factor which regulates the main part of all 
phenomena at the interface between fluid bodies and objects which are 
insoluble in each other. The main task of the wetting agent is to reduce this 
surface tension between water and fat so that the cleaning solution can wet 
and attack the fatty impurities.The effect of surface active substances is 
explained by the fact that they fix a position in the surface layer between 
water and fat, their molecules being such that part of the molecule dissolves 
most easily in the fat and part of it in the water. In that way, connecting links 
are produced between the cleaning solution and the fatty substances. There 
are different types of wetting agents. The common property of all types is 
that one part of the molecule attracts the water - the hydrofilic group - and 
one part attracts the fatty substances - the hydrophobic group.

Percent 0.25 0.5 1.0 2.0
NaOH pH 12.5 12.8 13.0 13.3
Na2CO3 pH 11.3 11.4 11.6 11.7
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Depending on if the hydrofilic group has a positive charge, a negative charge 
or -is neutral, one speaks about cation-active, anion-active or non-ionizing 
surface-active substances.

Wetting agents are active regardless of the hardness of the water, without 
giving precipitates, and they can be used in both acid and alkaline solutions. 
Too high concentration of the wetting agent requires longer rinsing time.

Complex forming compounds as a supplement
It is wrong to believe that the work of the detergent should be concluded as 
soon as the object has become clean. Another important task remains. This is 
to dispose of the dirt so that it will not be re-adsorbed on the cleaned surface. 
With deter-gents composed an unsuitable way, the risk becomes great for 
such a re-adsorption, particularly when the cleaning solution is circulated 
and detergent solution is re-used. Sodium polyphosphates have these 
suspension qualities. The best results are obtained together with a wetting 
agent.

Polyphosphates also serve as softeners of the water. This is of great 
importance in order to prevent the formation of precipitations.The 
precipitation is largely reduced by the action of the polyphos-phates in the 
detergent but cannot be entirely prevented. The hardness of the water is in 
this case important as the calcium salts react with the detergent and reduce its 
power. Costs for water softening have to be compared to the costs for 
detergent. 

It is therefore often necessary to perform cleaning alternatively with nitric 
acid and alkali, also for tanks and pipeline systems for which alkali treatment 
normally would be sufficient. It has been found that sodium tripolyphosphate 
and also sodium hexametaphosphate are very suitable as softeners and 
dispersing agents. Both of them are sensitive to heat as polyphosphates 
hydrolyse to octophosphates, i.e. reduced effect if recycled. There are 
softeners of other types, such as ethylenediaminetetra acetic-acid (EDTA) 
(careful dosing due to the influence on the environment). They have superior 
chemical stability but lower dispersion effect.

Acid cleaning solution
As mentioned previously, the alkaline cleaning only is not sufficient. In a 
processing line, especially where heat treatment has taken place. An acid 
cleaning solution is therefore used as a supplement and acts as separate 
treatment within the cleaning cycle. Inorganic acids have strong dissolving 
effects on the protein and are normally used in the first stage of the cleaning 
cycle in order to prepare the burnt-on deposits prior to the alkaline treatment. 
On the other hand, an acid solution can often be used as the second 
treatment, particularly when precipitation of calcium carbonates, together 
with albumin due to high hardness of water, still remain on the cleaned 
surface after a treatment with a composed alkaline detergent. Sometimes it is 
necessary to repeat the acid treatment - acid-alkaline-acid. Another reason to 
finish with acid is that acid “passivates” the stainless surfaces and protects 
them. 
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Application Clarification of RTD Tea & Coffee

The two most commonly used inorganic acids for cleaning purposes are 
nitric acid (HNO3) and phosphoric acid (H3PO4). The latter has a lower 
coefficient of dissociation than nitric acid and also lower corrosion effect. 
The nitric acid is, however, the most efficient and with a normal solution 
strength for cleaning, it does not harm acid-resistant steel. On the other hand 
nitrites are more dangerous than phosphates for human beings.

Disinfection
The term disinfection is used when the micro-organisms, not necessarily all 
of them, are destroyed by means of physical and chemical treatment. On the 
other hand, sterilization means complete extermination of the 
microorganisms in a substrate created on the processing surfaces of 
equipment.

It is normally not a question of sterilization after a CIP cycle, but also when 
there is naturally an ambition to obtain as good results as possible. 

Even if the cleaning has been well done, there will remain a number of 
bacteria, also on surfaces which are polished. The smallest remains of sugar 
and protein particularly if colloidally swelled products of protein remain - 
can cause bacterial growth.

Disinfection methods
There are different methods to be used for disinfection. They are:
1) Steam treatment
2) Hot-water treatment
3) Chlorination
4) Disinfection with non-chlorine agents
Disinfection by means of heat treatment is an excellent method. The 
temperature must, however, be high and combined with a sufficiently long 
contact time which the following table shows (not valid for spore-forming 
bacteria).

• 80°C water kills bacteria within 5 - 15 seconds
• 70°C water kil1s bacteria within about 30 seconds
• 63°C water kills bacteria within 1 800 seconds
As a comparison, it can be added that the highest temperature you can keep 
your hands in is about 55°C. 

Disinfection by means of direct steam can be left an open question, partly 
because it involves certain disadvantages in connection with burning-on of 
deposits and partly because of the difficulties to fit the steam disinfection 
into a system based upon the circulation principle. Hot-water disinfection is, 
on the other hand, fully in line with the principle and generally recommended 
in automatic CIP built by Tetra Pak.

Steam and hot water are physical means of disinfection. There are many 
chemical means of disinfection. Two of these are chlorine, which is used to 
an ever increasing extent, and “Oxonia”. 
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Most frequently used today is sodium hypochlorite (NaOC1) which has a 
very high bactericidal effect. In a disinfectant containing chlorine it is the 
quantity of active chlorine, i.e. chlorine in a free or active state, that is 
important for the disinfecting efficiency. The liberated oxygen acts is a 
strong oxidizing agent and the micro-organisms are destroyed by oxidation. 
One deciliter of sodium hypochlorite per 100 liters of water is recommended 
when using chlorine in practice. The contact time should be minimum 5 
minutes and maxi-mum 15 minutes. The temperature of the chlorine solution 
must not exceed 25°C because of the corrosion risk. Should the rules 
regarding the use of chlorine solutions not be observed, this can result in 
serious damage to the stainless steel equipment, particularly plate heat 
exchangers. It is mostly the temperature and the overdosing of chlorine 
which cause damage. 

The disadvantage of using chlorine as a disinfectant is mainly the 
corrosiveness, particularly at temperatures above 25°C, which has limited 
the use, at least in CIP systems. Within the food industry there is very often a 
demand for an ultimate disinfection with chlorine compound after the 
circulation of hot water. There is nothing which prevents doing so, provided 
everything is managed in the right way. As a rule it can be said that if 
chlorine is used immediately after cleaning and the processing line is not 
used, for instance overnight, the chlorine solution must be removed by 
means of rinsing with water or by means of compressed air, in order to 
decrease the risk of corrosion. The latter is mainly applicable to pipeline 
systems. The most efficient way in all disinfection work is considered to be 
disinfection just prior to the processing. 

Except for Oxonia a number of non chlorine disinfecting agents are 
available, such as quaternary ammonium compounds, iodophors, etc. Many 
of them are quite efficient from a disinfecting point of view. They have, 
however, drawbacks which make them less suitable. Iodophor is difficult to 
rinse away and might therefore cause a higher iodine content in the product. 

The advantage of the non chlorine disinfecting agents is the low 
corrosiveness.

General procedure for cleaning of MRPX 
separators
One prerequisite for satisfactory separating efficiency is that the separator 
parts in contact with product have been perfectly cleaned before the feed is 
turned on. 

Normally the separator is incorporated in a combined unit together with heat 
exchangers and further peripheral equipment, and due regard must be paid to 
this fact in determining the cleaning times and the volumes of detergent 
solution even though the cleaning cycle is in principle the same for separator 
and heat exchanger. Two kinds of detergents should be used - acid solution 
and alkaline solution (lye). The detergent solutions shall be free from 
sediment. Equipment that creates a big sludge load on the CIP-solution, for 
example evaporators, shall have a separate CIP circuit.
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Application Clarification of RTD Tea & Coffee

The bowl must be emptied repeatedly during the various cleaning stages.

Check of cleaning
The bowl should be dismantled and the cleaning checked after the first 
operation with process liquid. Repeat the check after 3 - 4 days and after a 
further 14 days. If the results are favourable, the bowl can be left untouched 
until a minor overhaul is due. This should normally be made after about 3 
months. 

Inspect all discs. The upperside as well as the underside of every disc must 
be bright. Fatty discs and sediment residue on the discs indicate bad 
cleaning.

Note! A greyish film may also occur on the discs if the lye has been 
circulated after the acid. To remove the film an extra run with acid for about 
10 minutes is recommended.
If the bowl turns out to be badly cleaned, check the temperature and 
concentrations of the acid and lye. Correct any deviations from the 
recommended values. Do not sample the concentration only once, but 
preferable several times. 
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Cleaning - guiding values
1) Immediately after completion of the separating, pre-rinse with water. It 

is important to pre-rinse as thoroughly as possible to prevent residue 
from mixing with subsequent detergent solution. Avoid “idling” after 
production! This will result in “burned on” residues inside the bowl. Re-
used water for the pre-rinse after production needs to be filtered with an 
effective filter.

2) Circulation of alkaline solution, the main ingredient of which is NaOH. 
Circulation time depends on degree of contamination, as for acid 
washing.

Note! In certain cases it may be better to start with acid solution, depending 
on separating time, separating temperature and water hardness. If, there is 
protein residue use lye first and if mineral residue use acid first.
3) Intermediate rinse.
4) Circulate acid solution. The duration of circulation depends on the 

degree of contamination of the separator. 
5) After-rinse with water.
6) Hot water disinfection shall be effected immediately prior to separation.
In disinfection with chlorous agents the temperature must in no 
circumstances exceed 25°C, as chlorine is highly corrosive at higher 
temperatures.

After the final rinse, the flushing water shall be free from chemicals. For CIP 
with acid and lye, it shall be checked that the water has reached a pH of 6,5 - 
7,5. If disinfection has been done with chemical agents, it must be ensured 
that it has been flushed out thoroughly.

For the alkaline solution a so-called detergent compound should be used 
comprising NaOH plus a complexing agent (for instance sodium 
polyphosphates Na5P3O1O, EDTA or NTA) with a nonionic wetting agent. 
The concentration of the alkaline solution should amount to 1 - 1.5% so that 
a pH-value of 12 to 13 is obtained. An over strength of alkaline solution 
could lead to a negative CIP result.

As for the acid solution use nitric acid (HNO3). Suitable concentration is  
0.8 - 1% in solution. Find out the exact concentration of the acid purchased 
(normally 53%). An over strength of acid could lead to damaged seals and 
gaskets.

For disinfection with chlorous agents such as sodium hypochlorite (NaOCl) 
use maximum 1 deciliters per 100 liters of water. As regards non-chlorous 
disinfectants follow strictly the instructions issued for such agents. An over 
strength of disinfection agents could lead to damaged seals and gaskets.
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Application Clarification of RTD Tea & Coffee

Cleaning guide

The CIP - Flow should be not less than the nominal rate of the separator.

CIP issues should be discussed with CCS!

Rinsing/washing time (minutes) Type of discharge/ number 
of ejections

Liquid
temp. °C

large
disch.

small
disch.

Pos. 1 15 - 20 min. 5 Cold/Ambient
Pos. 2 35 - 45 3 - 4 85 +/ 3
Pos. 3 10 - 15 2 - 3
Pos. 4 20 - 30 2- 3 65 +/ 3
Pos. 5 10 -15 2 - 3
Pos. 6 6 -10 90

Recommended discharge size

Tetra Centri 
Small discharge 

size [kg]
Big discharge size 

[kg]
810
T10 4-5 8-10
T14 4-5 8-10
T16 4-5 8-10

PX-14
614 8-10 18-20
714 8-10 18-20

PX-18 new range
T30 15-17 30-35
T35 15-17 30-35
T45 15-17 30-35
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Sediment discharge interval
Different sediment discharge volumes
The separator is of a controlled partial-discharge type. The bowl of the 
separator can be emptied from solids by two different sediment discharge 
volumes determined by the duration of the increased operating liquid flow 
from the operating water module (OWMC), i.e. the time the bowl is being 
open.

The volume of the sediment discharge has to be choosen in accordance with 
the process condition and the prevailing process flow. The following 
exemplifies the difference between two different sediment discharge 
volumes.

• A normal sediment discharge is represented by the volume (X). This 
discharge may be regarded as “small” and should as a rule be used in 
order to avoid loss of process liquid.

• A sediment discharge used during e.g. a stand by program is represented 
by the volume (Y). This discharge may be regarded as “large” and is 
used for obtaining a large discharge volume from the separator bowl.

Small discharge volume

Large discharge volume
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Application Clarification of RTD Tea & Coffee

Sediment discharge interval
The appropriate time to be choosen between sediment discharges depends on 
local conditions because many factors influence accumulation and hardening 
of sediment between discharges. However, keep the discharge interval within 
the min. and max. time stated in chapter Technical data in the Installation 
Manual.

Long intervals between sediment discharges can cause accumulation and 
compaction of sediment. The sediment may then break-up unevenly on 
discharge and cause the bowl to become unbalanced. If such unbalance is too 
large, there is risk of serious separator damage and injury to 

WARNING
Disintegration hazards  
Ensure that correct discharge intervals and cleaning procedures are 
used. 
Unbalance due to improper discharge of solids may lead to solids 
accumulation and unbalance which may lead to contact between 
rotating and non-rotating parts.
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If the solids content of the process liquid expressed in per cent by volume of 
wet sediment is known or can be established (for instance in a test-tube 
centrifuge), the formula below can serve as a guidance for the selection of 
sediment ejection intervals.

t = Theoretic maximum time in minutes between two ejections.

p = Percent by volume of wet sediment in the process liquid.

Q = Throughput in litres/hour.

V = The sediment volume (in litres or dm3)which may be allowed to 
accumulate in the bowl without impairing the separating result or 
without packing too firmly. As a rule, “V” should be maximum three 
quarters of the sediment space volume, calculated from the outer edge 
of the upper bowl disc. The sediment space volume can be found in 
chapter Technical data in the Installation Manual.

1. Total sediment space volume 
V. Allowed sediment volume


	Application and CIP
	Clarification of RTD Tea & Coffee
	Process
	Factors influencing safety
	Adjustments in separation process
	Pressure
	Capacity
	Sediment discharge size and intervals
	Clarification efficiency
	Product quality
	Sampling and analysing methods
	Cleaning-in-place (CIP)
	General
	Water quality
	Some facts about detergents
	Alkali as detergent
	Wetting agents as a supplement
	Complex forming compounds as a supplement
	Acid cleaning solution
	Disinfection
	Disinfection methods
	General procedure for cleaning of MRPX separators
	Check of cleaning
	Cleaning - guiding values
	Cleaning guide
	Sediment discharge interval
	Sediment discharge interval

