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5 A SYSTEM, TOOL AND METHOD FOR CLEANING THE INTE­
RIOR OF A FREIGHT CONTAINER 

FIELD OF THE INVENTION 

10 The present invention relates to a system and a tool for cleaning 
the interior of a freight container of ISO type. The present inven­
tion also relates to a method for cleaning the interior of a freight 
container of ISO type. 

15 PRIOR ART 

ISO containers, also called shipping containers or intermodal 
containers, are used for intermodal transport of freight. They are 
manufactured according to specifications from the International 

20 Standards Organization (ISO) and are suitable for multiple 
transportation methods such as truck, rail, and ship. ISO con­
tainers are manufactured in many sizes. Standard containers 
are Bft. wide and Sin. tall. The most common lengths are 20 and 
40ft. Other lengths include 24, 28, 44, 45, 46, 53 and 56ft. 

25 There are several basic types of ISO containers. The sizes of 
the ISO containers are selected so that they are within load pro­
files that exist for railway and road transport systems. 

After usage the containers has to be cleaned. This is often done 
in a certain place, for example, a harbor or a logistic centre. A 

30 large number of containers are handled in the same place. For 
facilitating the transportation of the containers, for example, be­
tween the transport means, such as ship, trains or lorries and 
the cleaning station, specially designed trucks have been devel­
oped for picking up and moving ISO containers. 

35 Traditionally, the cleaning of the containers is made by using a 
solvent in combination with high pressure wash. This means that 
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the waste water produced during the cleaning is contaminated 
with the solvent as well as the dirt removed from the container. 
A disadvantage with this cleaning method is that it produces a 
large amount of waste water which has to be collected and puri-

5 fied in order to avoid negative environmental influence. The cost 
for building a plant for collecting and purifying the waste water 
is extensive. A further disadvantage with this cleaning method is 
that it takes a long time for the container to dry after the clean­
ing has been finished. 

10 The cleaning of the ISO containers is usually carried out by hu­
mans operating a high-pressure wash by hand. However, from 
USS,624,745 is known to use a robot for cleaning large storage 
tanks having a small access opening, such as are in commonly 
used in petrochemical plants or in oil refineries. The robot is 

15 provided with an articulated nozzle for supplying a cleaning me­
dium including water and a diluent, such as diesel fuel. The ro­
bot is enclosed in a chamber having an opening sized and 
adapted to attach to the access opening of the container. An 
actuating unit is arranged to move the robot between the cham-

20 ber and the interior of the container. 

A well known cleaning method from other areas is dry ice blast­
ing, also known as C02 ice blasting. Dry ice blasting uses com­
pressed air to accelerate frozen carbon dioxide (C02) "dry ice 0 

25 pellets to a high velocity. The dry ice pellets are accelerated at 
supersonic speeds, and creates mini-explosions on the surface 
to lift the undesirable item off the underlying substrate. The dry 
ice blasting technique has many advantages, for example, it is 
environmentally-friendly and contains no secondary contami-

30 nants such as solvents or grit media, it is clean and approved 
for use in the food industry, and can be used without damaging 
active electrical or mechanical parts or creating fire hazards. 

W09639277 discloses a method for removing explosives depos­
its in effluent pipes or from ammunitions casings. The explosive 

35 is removed from the wall of the pipe with the aid of dry ice blast-
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ing. A robot carrying a nozzle is used for providing the dry ice to 
the walls of the pipe. 

OBJECTS AND SUMMARY OF THE INVENTION 

5 The object of the present invention is to improve cleaning of 
containers of ISO type in order to reduce costs and provide a 
more environmental friendly cleaning. 

According to one aspect of the invention, this object is achieved 
10 by providing a tool as defined in claim 1. 

Such a tool comprises a framework, a robot movably connected 
to the framework and provided with a nozzle for supplying a 
cleaning medium, and an actuating unit arranged to move the 

15 robot between the framework and the interior of the container, 
and is characterized in that the tool is a portable unit, the tool 
has a size and design that allows a truck adapted for gripping 
and carrying freight containers of ISO type to grip and carry the 
tool in order to move the tool to and from the container to be 

20 cleaned, said cleaning medium is dry ice, and the robot and the 
nozzle are adapted to clean the interior of the container by 
means of dry ice blasting. With dry ice is meant frozen carbon 
dioxide. 

25 An advantage with using ice blasting is that no solvent is 
needed. A further advantage with ice blasting compared to using 
solvent in combination with high pressure wash, is that the 
amount of waste is extensively reduced, since the dry ice will 
vaporize after it has been used. Further advantages with ice 

30 blasting are that no time for drying is needed, and that it is dis­
infecting. According to the invention the cleaning is automati­
cally carried out by a robot, which is cost saving. There are of­
ten many containers to be cleaned, so either the containers 
have to be moved to the cleaning tool, or the cleaning tool has 

35 to be moved to the containers. A robot is heavy and accordingly 
the tool is difficult to move by hand. According to the invention, 
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the tool is designed to allow a truck adapted for gripping and 
carrying freight containers of ISO type to grip and carry the tool. 
This is advantageous since the same truck that is used for mov­
ing the containers can be used to move the cleaning tool, which 

5 means that existing investments can be utilized. Moving the con­
tainers to the cleaning tool may cause logistic problems. With a 
tool according to the invention it is possible for the user to se­

lect if the containers are to be moved to the cleaning tool, or if 
the cleaning tool is to be moved to the containers to be cleaned. 

10 A further advantage is that the tool does not need to be 
equipped with means for moving the tool. This ts also cost sav­
ing. 

According to an embodiment of the invention, the framework 
15 comprises a housing enclosing the robot and the actuating unit, 

the housing having an opening for receiving the robot and the 
actuating unit is arranged to move the robot between the interior 
of the housing and the interior of the container when the open­
ing of the housing is facing the opening of the container. The 

20 cleaning of the containers is usually carried out outdoor. In this 
embodiment the robot is protected from damp, dust and sand 
from the surrounding environment and accordingly can be used 
outdoors in difficult environments. 

25 According to an embodiment of the invention, the housing is 
sized and designed as an ISO-container. A typical ISO-container 
has an elongated housing with a rectangular cross section, and 
the opening of the container is provided in one of the short sides 
of the housing. Preferably, the housing is made of an IS0-

30 container. By placing the robot and the actuator in an ISO­
container, or in a housing sized and designed as an ISO­
container, the robot is protected from damp and dust from the 
environment, suitable environmental conditions for the robot re­
garding temperature and humidity can be achieved, and the tool 

35 can be handled and moved by a traditional truck designed for 

moving ISO-containers. A further advantage is that it is possible 
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to transport the tool with existing sea, rail and road transport 
systems adapted to transportation of ISO containers. A further 
advantage is that it is cheaper to buy an ISO container and use 
it as housing, instead of designing and producing a specially de-

5 signed housing for the cleaning tool. 

According to an embodiment of the invention, the opening of the 
housing is sized to attach to the access opening of the con­
tainer, and the tool comprises means for attaching the opening 

10 of the housing to the opening of container. A typical ISO­
container has of an access opening with a rectangular cross 

section. This embodiment enables sealing attachment between 
the container and the tool in order to prevent hazardous waste 
from leaking to the environment during the cleaning. 

15 

According to an embodiment of the invention, the opening of the 
housing is provided with a door and the housing is designed to 
sealingly enclose the robot when the door is closed in order to 

protect the robot from the surrounding environment and to 
20 achieve suitable environmental conditions for the robot, such as 

suitable temperature and humidity. 

According to an embodiment of the invention, the tool comprises 
a dry ice producing unit arranged to produce dry ice and to pro-

25 vide the nozzle with the dry ice, and the dry ice producing unit is 
located inside the housing. Dry ice vaporizes quickly although 
properly cooled and accordingly can not be stored more than 
about 24 hours. According to this embodiment, the tool is pro­

vided with necessary equipment for producing the dry ice in-
30 stantly needed for the cleaning. Thus, no dry ice has to be 

stored. This tool is not dependent on delivery of dry ice from 

outside. An advantage with this embodiment is that the tool be­

comes autonomous. 

35 According to an embodiment of the invention, the tool comprises 
a power unit for providing power to the robot, the actuating unit 
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and to the dry ice producing unit, and the power unit is located 
inside the housing. This tool is not dependent on power deliv­
ered through a cable from outside the tool. An advantage with 
this embodiment is that the tool becomes autonomous and easy 

5 to move since no cable has to be connected between the tool 
and a remotely located power source. 

According to an embodiment of the invention, said power unit is 
arranged to produce power based on fossil fuel, such as diesel, 

10 and the dry ice producing unit is configured to receive the waste 
gases from the power unit and reuse the carbon dioxide of the 
waste gases for producing the dry ice. This embodiment is envi­
ronmentally friendly as the C02 from the waste gases of the 
power producing unit is reused for producing the dry ice. 

15 

According to an embodiment of the Invention, the tool comprises 
a ventilation duct for transporting waste products originating 
from the dry ice cleaning from the container to the tool, the ven­

tilation duct having an inlet end arranged in the opening of the 
20 housing and the duct is located inside the housing. The waste 

product from the cleaning is collected and transported to the tool 
which, for example, is provided with storage for storing the 

waste products. This is possible as the amount of waste prod­
ucts from the ice blast cleaning is small. This embodiment fur-

25 ther increases the environmental friendliness. 

According to an embodiment of the invention, the robot is a tra­
ditional industrial robot having at least four rotational axes. It ls 

not necessary to have a specially designed robot 1 instead a 
30 common multi purpose industrial robot is used and programmed 

to carry out the ice blasting. 

35 

According to another aspect of the invention, this object is 
achieved by providing a method as defined in claim 13. 



WO 2010/136305 PCT/EP2010/056060 

7 

The method comprises providing a cleaning tool comprising a 

framework, a robot movable connected to the framework and 

having a nozzle for supplying a cleaning medium including dry 

ice, and an actuating unit arranged to move the robot relative 

5 the framework, gripping the framework of the tool by means of a 

truck designed for gripping and carrying freight containers of 

ISO type, driving the truck carrying the tool to the container to 

be cleaned, moving the robot into the interior of the container by 

means of the actuating unit, and moving the nozzle by means of 

1 O the robot along a programmed cleaning path while cleaning the 

interior of the container by means of dry ice blasting. 

According to an embodiment of the invention, the framework 

comprises a housing enclosing the robot and the actuating unit, 

15 the housing having an opening sized to attach to the access 

opening of the container, the truck is moving the tool to a posi­

tion in which the opening of the housing is facing the opening of 

the container, and the method comprises attaching the opening 

of the housing to the opening of container. 

20 
According to another aspect of the invention 1 this object is 

achieved by providing a system for cleaning the interior of a 

freight container of ISO type as defined in claim 15. 

25 The system comprising a cleaning tool including a framework, a 

robot movable connected to the framework and provided with a 

nozzle for supplying a cleaning medium 1 an actuating unit ar­

ranged to move the robot between the framework and the inte­

rior of the container. The cleaning medium contains dry ice and 

30 the robot is adapted to clean the interior of the container by 

means of dry ice blasting, the system further comprises a truck 

adapted for gripping and carrying freight containers of ISO type, 

the tool is portable unit, and the housing has a size and design 

that allows said truck to grip and carry the cleaning tool in order 

35 to move the cleaning tool to the container to be cleaned. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be explained more closely by the descrip­
tion of different embodiments of the invention and with reference 

5 to the appended figures. 

10 

Fig. 1 shows a tool for cleaning the interior of a freight con­
tainer according to an embodiment of the invention in a 
perspective view seen slightly from above. 

Fig. 2 shows a perspective view of the tool shown in figure 1 
seen slightly from below. 

Fig. 3 shows a tool for cleaning the interior of a freight con-
15 tainer according to another embodiment of the invention. 

Fig. 4 shows an example of means for attaching the opening of 
the housing to the opening of container. 

20 Fig. 5 shows a system for cleaning the interior of freight con-

25 

30 

tainers according to an embodiment of the invention. 

Fig. 6 shows a truck moving the cleaning tool to the container 
to be cleaned. 

Fig. 7 shows the tool during cleaning of the container. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
OF THE INVENTION 

Figure 1 and 2 shows a tool 1 for cleaning the interior of a 

freight container according to an embodiment of the invention. 
The tool 1 comprises a framework 2 having a size and design 

that allows a truck adapted for gripping and carrying freight con-
35 tainers of ISO-type to grip and carry the tool. Preferably, the ex­

ternal size of the framework should correspond to the outer size 
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of an ISO-container. It is particular important that the width of 
the tool is not much larger than the width of an ISO-container. 
Further, the framework should be designed so that it is possible 
for the truck to grip the container with a standardized gripping 

5 tool. The tool further comprises a robot 3 movably connected to 
the framework 2 and provided with a nozzle 4 for spurting dry 
ice. The robot and the nozzle are adapted to clean the interior of 
the container by means of dry ice blasting. 

10 In this example, the framework 2 is provided with a rail 8 ar­
ranged in the ceiling. Alternatively 1 the rail can be mounted on 
the floor of the framework. The tool also includes an actuating 
unit 6 arranged to move the robot between the interior of the 
framework and the interior of the container to be cleaned. In this 

15 example, the actuating unit 6 includes an elongated holding de­
vice 9 connected to the robot and arranged movable relative the 
beam 8. The actuating unit further includes a motor 10 for driv­
ing the motion of the robot relative the framework. The holding 
device 9 has a length that essentially corresponds to the length 

20 of the interior of the housing 2. This is advantageous since the 
length of the housing corresponds to the length of the container 
to be cleaned, and accordingly the robot can reach the inner 
part of the container during the cleaning. The holding device 9 is 
provided with a counter weight 11 to compensate for the weight 

25 of the robot. The holding device 9 carrying the robot 3 is ar­
ranged movable along the longitudinal axis of the housing 2. 

ln this example, the framework 2 is designed as an elongated 
housing enclosing the robot 3 and the actuating unit 6. The 

30 housing is provided with an opening 12 in one of its short ends 
and has a size such that the robot can be moved between the 
outside and the interior of the housing through the opening. The 
opening 12 is provided with a door 14. The door can be opened 
270 degrees and accordingly allows a leak proof connection to 

35 the opening of the container. The housing is provided with 
means 15 for receiving grippers of a gripping tool of the truck, 
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and for attaching the housing to the gripping tool. In this em­
bodiment the means 15 is a set of three holes, each set of holes 
arranged in one corner of the roof of the housing. The gripping 
tool of the truck includes correspondingly arranged grippers with 

5 a hook. During the gripping, the hooks are inserted into the 
holed and the grippers are turned so that the hooks are locked 
in the holes. In this embodiment, the housing 2 is provided with 
an electrical connector 16 for connection to a power supply ca­
ble. The power is, for example, supplied from the truck to the 

10 tool. In this embodiment the housing is made of an ISO­
container, for example, with a length of 20ft or 40ft. Such an 
ISO-container has a rectangular cross section and an opening 
with a rectangular cross section. 

15 In this example the robot 3 is a traditional industrial robot having 
three main axes and three wrist axis. A stationary foot, usually 
referred to as the base of the robot, supports a stand which is 

rotatable about a first axis. The stand supports a first arm which 
is rotatable about a second axis. The first arm supports a sec-

20 ond arm which is rotatable about a third axis. The second arm 
supports a wrist which is rotatable about a fourth, fifth and a 

sixth axis. The wrist supports the nozzle 4. The movement of the 
robot 3 is controlled by robot controller. Preferably, the robot 
controller is located inside the housing 2. Preferably, the actuat-

25 ing unit 6, and accordingly the horizontal movements of the ro­
bot 3 relative housing 2 is also controlled by the robot controller. 

Figure 3 shows a cleaning tool 20 according to another embodi­
ment of the invention and a container 24 to be cleaned. Ele-

30 ments corresponding to the ones of the embodiment shown in 
figure 1 and 2 are given in the same reference numbers as the 

corresponding elements of that embodiment. The tool 20 in­

cludes a robot 3 provided with a nozzle 4 adapted for dry ice 
blasting and a housing 2. The actuating unit 6 is arranged to 

35 move the robot 3 between the interior of the housing 2 and the 

interior of the container 24. Figure 3 shows the robot in its 
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cleaning position inside the container while cleaning the con­
tainer by means of dry-ice blasting. 1 n this embodiment, the 
holding device 9 is provided with a support wheel 26 for facilitat­
ing the movements of the robot between the container and the 

5 housing. However, it is also possible to have more than one 

support wheel. 

The robot 3 is controlled by a robot controller 30 located inside 
the housing 2. The robot controller 30 is a traditional robot con-

10 trailer and includes software for controlling the movements of 

the robot and accordingly the movements of the nozzle 4. The 

roof 22 of the housing 2 is designed as an interface to a grip­

ping device of a truck adapted for gripping and carrying 180-

containers. In this embodiment, the tool comprises a power unit 

15 32 for providing power to the robot 3, the motor 1 O of the actuat­

ing unit, and to a dry ice producing unit 34. The power unit 32 is 

located inside the housing 2. The power unit 32 is, for example, 

a battery, fuel cell, or a power plant producing electricity based 

on a fossil fuel. In this embodiment the power unit is a power 

20 plant producing electricity based on diesel. 

In this embodiment, the tool further comprises a dry ice produc­

ing unit 34 arranged to produce dry ice, i.e. frozen carbon diox­

ide, and to provide the nozzle with the dry ice. The dry ice pro-

25 ducing unit 34 is located inside the housing 2. The dry ice pro­

ducing unit 34 comprises storage for C02 . The dry ice producing 

unit further includes a compressor 36 for delivering the dry ice 

with super sonic speed to the walls of the container to be 

cleaned. In this example, the power unit 32 includes a diesel 

30 engine. The diesel engine produces waist gases including car­

bon dioxide. The carbon dioxide is separated from the waist 

gases and is led to the dry ice producing unit 34 via a duct 38. 

The dry ice producing unit is configured to receive the carbon 

dioxide from the power unit and to use the carbon dioxide for 

35 producing dry ice in addition to the stored C02 . Accordingly, the 

C02 from diesel engine is reused in the .dry ice producing unit. 
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The dry ice produced by the dry ice producing unit 34 is trans­

ferred to the nozzle 4 by means of a flexible tube (not shown). 

The electrical power produced by the power unit 32 is supplied 

to the robot controller 30, to the motor 10 of the actuating unit, 

5 the compressor 32 and to the dry ice producing unit 34. The ro­

bot controller 30 is connected to the robot 3 and provides the 

robot with power. Alternatively, it is possible to use prefabri­

cated dry ice. 

10 The tool further comprises a ventilation duct 40 provided with a 

fan 41 for transporting waist products, originating from the dry 

ice cleaning, from the container 24 to the tool 20. The ventila­

tion duct 40 has an inlet 44 arranged in the opening 12 of the 

housing and an outlet 46. The outlet 46 is, for example, con-

15 nected to a storage unit 48, such as removable bag, for retain­

ing the waist products. The duct and the bag are located inside 

the housing. The duct 40 is, for example, arranged by installa­

tion of a second floor 42 in the housing of the tool. The opening 

of the container 24 as well as of the opening 12 of the housing 2 

20 is provided with bellows 54a-b to allow the openings to be seal­

ingly connected to each other. The tool comprises means 50a-b 

for attaching the opening of the housing 2 to the opening of the 

container 24. The container is provided with corresponding at­

tachment means 52a-b. Figure 4 shows an example of the at-

25 tachment means in more detail. Jn this example the attachment 

means of the tool includes a rotatable gripping arm SOa ar­

ranged movable relative the housing of the tool, and the con­

tainer 24 is provided with space having an elongated opening 

52a adapted for receiving the rotatable gripping arm. This is a 

30 common type of attachment means for ISO-containers. 

Figures 5-7 show a system for cleaning the interior of ISO­

containers 24. The containers 24 have access openings for re­

ceiving goods. The system comprises a cleaning tool 20 as de-

35 scribed with referenced to figures 1 and 2. The system further 

comprises a truck 60 specially designed. for gripping and carry-
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ing freight containers of ISO-type. The truck 60 includes a base 
structure provided with wheels and a motor. The base structure 
is provided with two pairs of upwardly protruding elements: a 
pair of front elements 64a and a pair of rear elements 64b. The 

5 distance between the elements of the pair correspond to, or is a 
little bit larger than the width of the containers in order to allow 
the front and rear elements 64a-b to receive the container 24. 
The truck is further provided with a gripping tool 62. The grip­
ping tool 62 is arranged vertically movable relative the elements 

1 o 64a-b and accordingly relative the ground. The gripper tool 62 is 
provided with at least four grippers 65 designed to grip and at­
tach to the container 24. The grippers 65 are, for example, of 
the same type as shown in figured 4. The grippers 65 includes a 
rotatable gripping arm arranged movable relative the gripping 

15 tool, and the roof of the containers 24 and the housing 2 of the 
cleaning tool is provided with space having an elongated open­
ings 15 adapted for receiving the rotatable gripping arm. This 
truck 60 is designed for gripping and moving ISO-containers 24. 
According to the invention, the same truck 60 is also used for 

20 gripping and transportation of the cleaning tool 1. 

Figure 5 shows the truck 60 moving towards the cleaning tool 1. 
When the truck has reached the cleaning tool, the gripping tool 
62 is moved so that it is above the roof of the cleaning tool. The 

25 gripping tool is lowered until the gripping arms of grippers can 
be inserted into the openings 15 of the housing of the cleaning 
tool. When the gripping arms have been inserted in the open­
ings, the gripping arms are rotated about 90 degrees and the 
grippers are locked. When the cleaning tool has been attached 

30 to gripping tool of the truck and raised from the ground, the 
truck moves the cleaning tool in a direction towards the con­
tainer 24 to be cleaned, as shown in figure 6. The door of the 
container to be cleaned and the door of the housing of the 
cleaning tool are opened. The truck moves the cleaning tool so 

35 that the opening of the cleaning tool is facing the opening of the 
container 24. Thereafter, the truck moves the cleaning tool into 
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contact with the container and the openings are attached to 
each other. The robot is moved by means of the actuating unit 
from the interior of the cleaning tool to the interior of the con­
tainer 24. When the robot is inside the container 24 the robot 

5 begins the cleaning by dry ice blaster of the interior of the con­
tainer, as shown in figure 7. The robot is moved according to a 
preprogrammed path suitable for carrying out cleaning of the in­
terior of the container. During the cleaning, the actuating unit 
moves the robot along the length axes of the container so that 

10 the entire container is cleaned. 

When the cleaning is finished the robot is moved back into the 
interior of the cleaning tool 20 and the truck 60 either moves the 
cleaning tool to the next container to be cleaned, or if all con-

15 tainers has been cleaned, moves the cleaning tool back to a 
storage position of the tool. When the cleaning of the containers 
has been finished the same truck can be used for moving the 
cleaned containers to a vehicle such as a train or a ship for fur­
ther transportation. 

20 
The present invention is not limited to the embodiments dis­
closed but may be varied and modified within the scope of the 
following claims. For example, in the embodiments described 
above the housing is provided with walls enclosing the robot and 

25 thereby achieving suitable conditions for the robot regarding 
damp and temperature. In an alternative embodiment it is possi­
ble to have a framework without walls, or with only a few walls, 
or with only a roof, but no walls. However, such a construction is 
only suitable to use indoors. The truck disclosed in figures 5-7 

30 is a straddle carrier type of truck. However, the truck can be of 
various types 1 for example, container handlers, reach stackers, 
forklift trucks and automatic stacking cranes. 
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CLAIMS 

1. A tool (1 ;20) for cleaning the interior of a freight container 
of ISO type having an access opening for receiving goods, the 

5 tool comprising: 
a framework (2), 
a robot (1) movably connected to the framework and pro­

vided with a nozzle (4) for supplying a cleaning medium, 
an actuating unit (6) arranged to move the robot between 

10 the framework and the interior of the container, characterized 
in that 

the tool is a portable unit, 
the tool has a size and design that allows a truck adapted 

for gripping and carrying freight containers of ISO type to grip 

15 and carry the tool in order to move the tool to and from the con­
tainer to be cleaned, 

20 

said cleaning medium is dry ice, and 
the robot and the nozzle are adapted to clean the interior of 

the container by means of dry ice blasting. 

2. The tool according to claim 1, wherein the framework is de­

signed as a housing (2) enclosing the robot (1) and the actuat­
ing unit (6), the housing having an opening (12) for receiving the 
robot and the actuating unit is arranged to move the robot be-

25 tween the interior of the housing and the interior of the container 
when the opening of the housing is facing the opening of the 
container. 

3. The tool according to claim 2, wherein the housing (2) is 

30 sized and designed as an ISO-container. 

4. The tool according to claim 2 or 3 1 wherein the housing (2) is 
elongated, the housing has a rectangular cross section, and the 
housing opening has a rectangular cross section and is provided 

35 in one of the short sides of the housing. 
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5. The tool according to claim 4, wherein the housing (2) com­

prises means (15) for attaching to a gripping tool of said truck. 

6. The tool according to any of the claims 2-5, wherein the 

5 opening ( 12) of the housing is sized to attach to the access 

opening of the container, and the tool comprises means (SOa-b) 

for attaching the opening of the housing to the opening of con­

tainer. 

10 7. The tool according to any of the claims 2-6, wherein the 

opening (12) of the housing is provided with a door (14) and the 

housing is designed to sealingly enclose the robot when the 

door is closed in order to protect the robot from the surrounding 

environment. 
15 

20 

25 

8. The tool according to any of the claims 2-7, wherein the tool 

comprises a dry ice producing unit (34) arranged to produce dry 

ice and to provide the nozzle (4) with the dry ice, and the dry ice 

producing unit is located inside the housing (2). 

9. The tool according to claim 8, wherein the tool comprises a 

power unit (32) for providing power to the robot (1 ), the actuat­

ing unit (6) and to the dry ice producing unit (34), and the power 

unit is located inside the housing (2). 

10. The tool according to claim 9, wherein said power unit (30) 

is arranged to produce power based on a fossil fuel and the dry 

ice producing unit (34) is configured to receive the waste gases 

from the power unit and reuse the carbon dioxide of the waste 

30 gases for producing the dry ice. 

11. The tool according to any of the claims 2-10, wherein the 

tool comprises a ventilation duct (40) for transporting waste 

products originating from the dry ice cleaning from the container 

35 to the tool, the ventilation duct having an inlet (44) arranged in 

the opening of the housing. 
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12. The tool according any of the previous claims, wherein the 
robot is an industrial robot having at least four rotational axis. 

13. A method for cleaning the interior of a freight container (24) 

5 of ISO type having an access opening for receiving goods, 
wherein the method comprises: 

providing a cleaning tool (1) comprising a framework (2), a 
robot (1) movable connected to the framework and having a 
nozzle (6) for supplying a cleaning medium including dry ice, 

1 O and an actuating unit (6) arranged to move the robot relative the 
framework, 

gripping the framework of the tool by means of a truck (60) 

designed for gripping and carrying freight containers of ISO 

type, 
15 driving the truck carrying the tool to the container to be 

cleaned, 
moving the robot into the interior of the container by means 

of the actuating unit, and 
moving the nozzle by means of the robot along a pro-

20 grammed cleaning path while cleaning the interior of the con­

tainer by means of dry ice blasting. 

14. The method according to claim 13, wherein the framework 

(2) comprises a housing enclosing the robot and the actuating 
25 unit, the housing having an opening sized to attach to the ac­

cess opening of the container, the truck is moving the tool to a 
position in which the opening of the housing is facing the open­
ing of the container, and the method comprises attaching the 

opening of the housing to the opening of container. 

30 
15. A system for cleaning the interior of a freight container of 

ISO type having an access opening for receiving goods, the sys­

tem comprising cleaning tool (1) including a framework (2), a 
robot ( 1) movable connected to the framework and provided with 

35 a nozzle (6) for supplying a cleaning medium, an actuating unit 
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(6) arranged to move the robot between the framework and the 

interior of the container, characterized in that 

said cleaning medium is dry ice and the robot is adapted to 

clean the interior of the container by means of dry ice blasting, 

5 the system further comprises a truck (60) adapted for grip-

ping and carryrng freight containers of ISO type, 

the tool is portable unit, and 

the housing has a size and design that allows said truck to 

grip and carry the cleaning tool in order to move the cleaning 

1 O tool to the container to be cleaned. 


