BUGHI

SSSSSSSSSSS

KjelDigester K-446 / K-449

Operation Manual

\ \,\41\,' V=D
¢ \ ~ -\‘ N\
‘}i“\\‘\ﬁ\'\\@ﬂw’@\\ﬂrlw\‘\\\

o

DBV

'
'

ﬁ 115935468 en



Imprint
Product Identification:

Operation Manual, KjelDigester K-446 / K-449
115935468 en

Publication date: 05.2016

BUCHI Labortechnik AG
Meierseggstrasse 40
Postfach

CH-9230 Flawil 1

E-Mail: quality@buchi.com

BUCHI reserves the right to make changes to the manual as deemed necessary in the light of experience; espe-
cially in respect to structure, illustrations and technical detail.

This manual is copyright. Information from it may not be reproduced, distributed, or used for competitive purpos-
es, nor made available to third parties. The manufacture of any component with the aid of this manual without
prior written agreement is also prohibited.



178820

INSTRUMENT

0 55#,5;@
it
"'"*" E*‘r@'

mmgdlm

www.1788lab.com E-mail:info@1788lab.com


http://www.1788lab.com/index.php/knowledge-correction
http://www.1788lab.com/index.php/manual-information
http://www.1788lab.com/index.php/manual-information/119-action-movie

Table of contents

1 General 7
1.1 Aboutthis manual ... e 7

1.1.1 Structure of the manual............oooi e 7

1.1.2 Additional user informMation ..........cooovveie oo 8

1.1.3 Available langUAagES. ........uvuviiiiiiiiiii it 8

1.1.4 Reference dOCUMENTS ......ooiii it 8

1.1.5 ADDIeVvIatioNS ......coviiiie e 8

1.2 About the KjelDigester K-446/K-449 ...........ccooviiiiiiiiiiiiice e 9

1.2.1 General INformMation ........cueeeeiiiiii e 9

1.2.2 TYPE PIALE . 9

1.3 SCOPE Of ABIIVENY...cciee it e e e e 10

2 Safety 11
2.1 User qUAlIfiCAtIONS ......veeiiiiiiiicee e 11

2.2 PrOPEI USE ..ottt ettt a e e e e e e e e e e e 11

G T T 1= VYAV Ug | e SRR 11

2.3.1 Warning explanation...............uuvuuiuiiiiiiieiiiiiiie e 11

2.3.2 SYMDOIS. .t 12

2.4 General SafEly MUIBS.......uuiiiiiiiii e 13

2.4.1 Responsibility of the operator.........ccccccviiiiiiiiiiii i 13

2.4.2 Duty of maintenanCe and Care........ccccoeeeeeiiiiieieieee e 13

2.4.3 Spare parts to e USEd ........ccciviiiiiiiiiiee e 13

2.4.4 MOQIfICAIONS ©..vveiiiiiiiiiee e 13

2.5 ProducCt SAfEly......uuueiiiiii i 14

2.5.1 GENEral NAZardS........coioeiiiiiiiee e 14

2.5.2 SPECIfIC NAZAId ....vvvviiiiie e 15

2.5.3 Personal protective equipMENt.........ueieiiiiiiiiieie e 16

2.5.4 Built-in safety elements and measures .........ccovvvvviieiieeeeeiieiiiiii 16

3 Technical data 17
3.1 DEVICE AIMEBNSIONS ...ttt e e e 17

BT KB e 17

A2 K44 17

3.2 General techniCal data...........cooveeiiiiiiiiiie 17

3.2.1 EleCtriCal SYSIEM ..o 18

3.2.2 Environmental CONAILIONS .......vvvviiiiiiiieeieeie e 18

q Description of function 19
4.1 PUrPOSE ANA AESIGN wuvruiiiiiiiiiiii e eee ettt 19

4.2 KIEIDIGESIEr OVEIVIEW ....vviiiiiiiiiiee ittt 19

4.2.1 Front and SIAE VIEW .......cvvvviiviiiiiiiiiiiiie e e e e e e e e e e aeaaavevaiainennes 19

4.2.2 REAI VIBW ...ttt e e 20

4.2.3 TOP-SIE VIEW ..o it 20

Operation Manual KjelDigester K-446 / K-449



G T U o To o] o F OO PUUPTR 21
4.3.1 DIgESHON PIrOCESS ..vvvvviieiieiiiiiiiiit ettt e e 21
4.4 CONrol PANEL ...oiiiieiii e 22
4.4.1 Control panel diSPlay..........cooviririiiiiiirie e 22
4.4.2 Control panel bUtONS...........oooiiiiiiiiiiicce e 22
4.4.3 Scrubber control (K-449 ONlY) .....uveeeiiiiiaaiiiiiiece e 23
4.5 Rack, cooling and heating poSItioN.............uvvviiiiiiiiiiiiiiin e, 24
4.6 Functionality comparison K-446/K-449 ........ccccccciiiiiiiiiiiiiiiiieee e, 24
Installation 25
5.1 UNPACKING. -+ttt 25
5.2 Preparation for assembIy.......coeiiiiiiiiiiiecc e 25
5.3  Transport 0CK, rEmMOVaAl ........ooiiiiiiiiii e 26
5.4 DeVICE aSSEMDIY ..ot 26
5.4.1 Drip tray, Installation .......ccooiiiiiii 26
5.4.2 Suction module, installation............cooiiiiiiiiii e 27
5.4.3 Scrubber/water jet pump, CONNECION .........uvviiiiiiiiiaiiiiiiiieeeen 27
5.4.4 Device fixation (earthquake)..........cccceeeeviiiiiiiiiiiicce e 29
5.4.5 Electrical CONNECTION ......cuviiiiiiiiiiieeeee e 29
D8 SBHINGS. co ottt 29
5.5.1 Accessing the settingsS MEeNU ........cvvvviiiiiiiiiiiiiii e, 29
5.5.2 Adjust the contrast.........oocuiiiiiii 30
5.5.3 Adjust the maximum temperature ...........cccccevveieeee e, 30
5.5.4 Adjust the temperature offset ..........covvvvviiiiiiiiiii 31
5.5.5 Set the clock (K-449 ONlY) ...uuviiiiiiiiaiiiiiiiiiiiee e 31
5.5.6 Adjust the Scrubber control (K-449 only).........cccvvveeeiiiiiiiiiiiiiinennn. 31
5.6 User protection shield, installation ............ccccceiiiiiiiiii e, 32
5.7  Condensate bottle, INStallation ... 33
5.8  Air supply hose, installation ..o 34
Operation 35
6.1 General application iNformation .............eeeeiiiii e 35
B.2  Start @ digeStion.....ccciiiiiiiiiic e 36
6.3  Set parameters for manual digestion ...........ccccviiiiii 36
B.3.1 K-B4B oo 36
B.3.2 K44 L 37
6.4  Editing parameters during @ digestion ... 37
B.5  ADOM a digestion........ocuiiiiiiiii 38
6.6 Switch off the KJeIDIgeSEr........cooiiiiiiiie e, 38
0.7  KJelDIgESTEr K-44B ... .eiiiiiiiiiiiiieiie e 39
B.7.1 DIigestion PrOCESS .....ccccieeiieiiiiieee e 39
8.8  KJelDIgeSter K-449 ... ... 40
6.8.1 Digestion process, manual MOGE ...........euvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeae, 40

KjelDigester K-446 / K-449 Operation Manual



6.8.2 Digestion process, automatic mode...........oocvvvviiiiiiiiiieeeii 41

6.8.3 Digestion process, delayed start ......ccceeeeeiiiiiiiiieeees 42

6.8.4 Set parameters for an automatic digestion........cccccceeeeeeeiiiiiiiinnnnn, 43

B.8.5 Edit @mMethod ....uuvieiiiiiiiiiiiii e 44

6.8.6 Select a Method......uvvviiiiiiii e 44

6.8.7 Setup adelayed start tiMe ......cccvveviiiiiieieeeeee 44

6.8.8 Moving the lift Up OF AOWN.....cooiiiiiiiiiice e 45

7 Maintenance 47
7.1 MaiNtENANCE PlAN.....eeiiiiiiiiie e 47
7.1.1 Maintenance as required/after USe ........ccccvvvevieiiieiieiiiiiiieee e, 47

7.1.2 Daily MaintenanCe.......ccceieeei e 47

7.1.3 MaintenNanCe EVENY WEEK.........ciiiiiaaeiiiiiiiiiiiiiee e 47

7.1.4 Maintenance every year or after every 1000 digestion cycles.......... 48

7.1.5 MaintenanCe eVErY 3 YEaIS........ccvvvviivviiiiiviiiiiiis e s e aaaaeaeaeeaeeaaes 48

7.2 ClEANING .ttt 48
7.2.1 KjelDigester, Cleaning .......ccooe i 48

7.2.2 Scrubber hose, Cleaning .........veiiiiiiiiiieiie e 49

7.2.3 Suction module sealing and spring, cleaning..........cccccevviivieeennnn 49

7.2.4 Sample tube, Cleaning ......ccvvviiriiiieeeii e 49

7.3 Suction module sealing and spring ,replacement.........ccccccccveeeeeiiiiiinnnnn, 50
7.4 Fuse power supply, replacement ... 51
7.5 Rechargeable battery (K-449 only), replacement ........ccccccvveeeeeeiiiiiiinnnnn, 52
7.6 Suction Module, reMOVAL...........ooiiiiiiiiiiiiee e 54
8 Troubleshooting 55
8.1 CUSIOMET SEIVICE ...ttt 55
8.2  Error messages on the diSplay .....c.covvvviiviiieieiii e 55
8.3 FAURS e 56
8.3.1 Broken sample tube during digestion .........cceeveeeeeeiiiiiiiiieeiies 56

8.3.2 Power supply failure [ERR 1] during a digestion.............cccccvveeennnee. 57

8.3.3 Sample tubes jam in the heating block (K-449 only) ............ccevveeee. 57

8.4 CRBOKS oottt 57
8.4.1 Suction module sealing and spring, check .........cccociiiiiiiieeenn, 57

8.4.2 Glass parts, ChECK ..........ivvvviiiiic e, 58

8.4.3 Rechargeable battery (K-449 only), CheCK..........ccveveveeieeririennn 58

=) Taking out of operation 61
1 T T 1= g Yo i S 61
9.2 Taking OUt Of OPEIAtION .. ...iiiiiiiiiiei e 61
9.3 MaterialS USEa....coo it 62

Operation Manual KjelDigester K-446 / K-449



10

1

Spare parts 63

101 General iINfOMIALION . ...vvii it 63
10.2 Spare parts KjelDigester K-446/K-449 .......cccooiiiiieeiee i 64
10.3  OplioNal GCCESSOMES ..ottt e e e e 67

10.3.1Kjeldahl TABDIELS ... 68
Appendix 69
11.1  FCC requirements (for USA and Canada) ..........ccceeeeeeiiiiiiiiiiiiiiiiieeeeeen, 69
]9 o 1= R 70

KjelDigester K-446 / K-449 Operation Manual



1 General

1 General

This manual describes the KjelDigester K-446 and K-449 and provides all information required
for its safe operation and to maintain it in good working order.

It is addressed to laboratory personnel in particular.

11 About this manual

Read this manual carefully before installing and running the device. Note the safety precautions
in chapter 2 in particular. Store the manual in the immediate vicinity of the device, so that it can
be consulted at any time.

111 Structure of the manual
The operation manual consists of 11 chapters which cover all information relevant to the opera-

Operation Manual

tor of the device.

Chapter
1 General

2 Safety

3 Technical data

4 Description of function

5 Installation
6 Operation
7 Maintenance

8 Troubleshooting

9 Taking out of operation
10 Spare parts

11 Appendix

KjelDigester K-446 / K-449

Meaning

Gives a general overview about the manual and device. It also
gives a brief information on how to use this manual and other
general information.

Describes the safety concept of the device and contains gen-
eral rules of behavior and warnings from hazards concerning
the use of the product.

Introduces the reader to the device specifications. It contains
technical data, requirements and performance data.

Explains the basic principle of the device, shows how it is
structured and gives a functional description of the assem-
blies.

Describes how the device is installed and gives instructions on
initial startup.

Gives examples of typical device applications and instructions
on how to operate the device properly and safely.

Gives instructions on all maintenance work to be performed in
order to keep the device in good working condition.

Helps to resume operation after a minor problem has oc-
curred. It lists possible occurrences, their probable cause and
suggests how to remedy the problem. Explains checks for
troubleshooting and maintenance.

Instructs how to store and dispose the device. It also instructs
users for the reuse after a storage period.

Lists spare parts, accessories, and options including their
ordering information.

Additional documents regarding requirements.



1 General

1.1.2

11.3

11.4

11.5

Additional user information

Page number

The page number in the footer contains the current chapter (e.g. 1-12) and the page number
(e.g. 1-12).

Cross-references

Cross-References consist at least the chapter and the page number (1-12).

NOTE

Paragraphs starting with NOTE transport helpful information for working with the device/software.
NOTE’s are not related to any kind of hazard or damage.

Available languages
This operation manual is available in the following languages:

Language Order number
English 11593546
German 11593547
French 11593548
Italian 11593549
Spanish 11593550
Chinese 11593551
Japanese 11593552

Reference documents

Scrubber K-415

Language Order number
English 11593505
German 11593506
French 11593507
[talian 11593508
Spanish 11593509
Chinese 11593510
Japanese 11593511

Abbreviations

EPDM Ethylene propylene diene monomer
FCC Federal Communications Commission
TKN Total Kjeldahl nitrogen

METH Method

KjelDigester K-446 / K-449 Operation Manual



1 General

MSDS Material safety data sheets
No Number

Pcs Pieces

PTFE Polytetrafluoroethylene
Qty Quantity

1.2 About the KjelDigester K-446/K-449

1.2.1 General information

No technical modifications may be made to the

device without the prior written agreement of

BUCHI. Unauthorized modifications may affect the system safety or result in accidents.

1.2.2 Type plate

Type plate is located on the right side of the KjelDigester.

. 5 I_--';"\I
BUCHI Labortechnik AG T
CH-9230 Flawil 1/ Switzesand ]\g\I
Type: K-449— |
SN: 1000000000~ _—1 gz
Vaolt: 220-230VAC— L
Fregu.: 50/60Hz——" =
Power: 2200W 15)
Buitt: 2013—w— = | —

Made in Switzerland—______ .8/
= & 1€ @
e L. 2 Q| -

Fig. 1.1 Key of type plate (example)

@ Device name

@ Serial number

® Input voltage range

@ Frequency of input voltage

(B Maximum power rating
® Year of manufacture
@ Country of manufacture

Operation Manual KjelDigester K-446 / K-449



1 General

1.3 Scope of delivery

Description

KjelDigester

- K-446 with standard suction module

- K-446 suction module with condensate trap
- K-449 with standard suction module

- K-449 suction module with condensate trap
Drip tray holder

Drip tray

Sample tube, 300 mL (4 pcs.)

Rack

Hose 1.5 m, 8 mm

Hose connector S19

Clamp S19

Power supply cable

- Type CH

- Type Schuko

- Type GB

- Type USA

- Type AUS

Qty Order number

= 1154461000
= 1154462000
= 1154491000
= 1154492000

1 11059804
1 11059031
5 037377
1 11059831
1 11056005
1 11057159
1 11057149
y

010010
= 010016
= 017835
= 033763
= 017836
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2 Safety

2 Safety

The safety of the user and personnel can only be ensured if the safety instructions and the safety
related warnings in the individual chapters are strictly observed and followed. Therefore, the
manual must always be available to all persons performing tasks described herein.

2.1 User qualifications
Before using the KjelDigester the operation manual must be read and understood.

The device may only be used by laboratory personnel and other persons who on account of
training or professional experience have an overview of the dangers which can develop when
operating the device.

2.2 Proper use

The KjelDigester has been designed and built for laboratories. It serves for the heating of con-
centrated H,SO, for the oxidation of organic sample components.

2.3 Safety warnings

2.3.1 Warning explanation

DANGER, WARNING, CAUTION and NOTICE are standardized signal words for identifying levels
of hazard seriousness of risks related to personal injury and property damage. All signal words,
which are related to personal injury are accompanied by the general safety sign.

For the safety it is important to read and fully understand the table with the different signal words
and their definitions.

Sign | Signal word Definition Risk level
A B voide, will rosult n doath or serous mury. | XX KK
A\ |WWARNING| | facaissshezooss stetoranen 100k |k
A\ |leaution |acatesshazaus tuaton wnen et ek

[cicatss passile matefel camage Dut 10 Pac- | 434

Supplementary safety information symbols may be placed in a rectangular panel on the left to
the signal word and the supplementary text.

Operation Manual KjelDigester K-446 / K-449 2-1



2 Safety

Risk of explosion with incorrect use of the device!

Death or serious injuries can results
1. Do not store or operate the device in explosive environmentss—

2 Do not store chemicals in the vicinity of the device.
oJolo

Fig. 2.1 Example of warning

@ Safety symbol @ Result of danger if not avoided
(@ Source of danger (B Warning title
® Instruction to avoid danger

2.3.2 Symbols
The reference list incorporates safety symbols and their meaning. The symbols can occur in this
operation manual or on the device.
Warning safety symbols
Symbol | Meaning Symbol | Meaning
General warning Corrosive hazard
Electrical hazard Flammable
Biohazard AA\ Explosive environment
Broken glass Inhalation harmful
Device damage Hot surface
Hand bruising Magnet
2-12 KjelDigester K-446 / K-449 Operation Manual



2 Safety

Mandatory safety symbols

Symbol | Meaning Symbol | Meaning

v
Wear protective goggles 49 Wear protective clothes
Wear protective gloves Heavy load, lift with assistance

2.4 General safety rules

2.41 Responsibility of the operator

The head of the laboratory is responsible for training his personnel.

The operator shall inform the manufacturer without delay of any safety-related incidents which
might occur during operation of the device or its accessories.

Issues can be reported to the e-mail address: guality@buchi.com.

Legal regulations, such as local, state and federal laws applying to the device or its accessories
must be strictly followed.

2.4.2 Duty of maintenance and care

The operator is responsible for the proper condition of the device. This includes maintenance,
service and repair jobs that are performed on schedule by authorized personnel only.

2.4.3 Spare parts to be used

Use only genuine BUCHI consumables and spare parts for maintenance to assure good system
performance, reliability and safety. Any modifications of spare parts or assemblies are only al-
lowed with the prior written permission of BUCHI.

2.4.4 Modifications

Modifications to the device are only permitted after prior consultation and with the written ap-
proval of BUCHI. Modifications and upgrades shall only be carried out by an authorized BUCHI
technical engineer. BUCHI will decline any claim resulting from unauthorized modifications.

Operation Manual KjelDigester K-446 / K-449 2-13



2 Safety

2.5

2.51

Product safety
The device is designed and built in accordance with current state-of-the-art technology. Never-

theless, risks to users, property, and the environment can arise when the device is used care-
lessly or improperly.

BUCHI has identified the following residual dangers emanating from the device:

- The device is operated by insufficiently trained personnel.
- The device is not operated according to its proper use.
- Appropriate warnings in this manual serve to make the user alert to these residual dangers.

General hazards

The following safety messages show hazards of general kind which may occur when handling
the device. The user shall observe all listed counter measures in order to achieve and maintain
the lowest possible level of hazard.

Additional warning messages can be found whenever actions and situations described in this
manual are related to situational hazards.

Risk of explosion with incorrect use of the device!
Death or serious injuries can result.

1. Do not store or operate the device in explosive environments.
2. Do not store chemicals in the vicinity of the device.

3. Operate the device in a fume hood with sufficient ventilation to directly with-
draw fumes.

4. Use the user protection shield when working with H,0, or larger amounts of
water (>10 mL).

5. Follow the safety notes in the application notes.

Risk of burns from flammable fumes!
& Serious injuries or death can result.
1. Remove all sources of flammable fumes.
2. Do not store flammable chemicals in the vicinity of the device.

KjelDigester K-446 / K-449 Operation Manual



2 Safety

Risk of chemical burns from hot acid or peroxide fumes!
Serious injuries or death can result.

Do not operate the system with faulty parts.

Check device setup for proper sealing before use.

Do not inhale process fumes.

Operate the device inside an active fume hood.

Use a Scrubber or water jet pump to neutralize exhaust fumes.
Do not move the device or parts of it during digestion.

Always wear the personnel protective equipment.

N ok =

/\ CAUTION

Risk of hot machine parts and glassware!
Minor or moderate burns can result.

1. Do not touch hot parts or surfaces.
2. Let the system and inserted glassware cool down safely.
3. Do not move the device or parts of it when hot.

Risk of spilled liquids or mechanical shocks.
Liquids leaking into the housing or mechanical shocks can damage the device.

>

o O~ N

Do not spill liquids over the device or its components

Do not move the device when it is loaded with sample liquid

Do not drop the device or its components

Keep external vibrations away from the device

Safely attach the device to the bench in earthquake prone regions

For H,O, or TKN applications, do not operate the device without the user
protection shield installed.

2.5.2 Specific hazard

H_O, or TKN digestion

Using H,0, or TKN for the digestion makes it mandatory to perform the following steps to keep
the work place as safe as possible.

Operation Manual KjelDigester K-446 / K-449 2-15



2 Safety

2.5.3

2.5.4

/\ WARNING

Risk of explosion and chemical burns!
Serious injuries or death can result.

1. Wear the personal protective equipment.

2. Make sure all components are in proper working condition.
3. Operate the device inside an active fume hood.

4. Follow the safety instructions in the application notes.

Use the user protection shield at any time during sample preparation and during
digestion (both H,O, and TKN).

- User protection shield, installation, (5-32).
Use a suitable dosing device with tube to safely dose H,O,.
Preparation and digestion needs to be done within an active fume hood.

—

W

Personal protective equipment

Always wear personal protective equipment such as protective eye goggles, protective clothing
and gloves. The personal protective equipment must meet all requirements of all MSDS for the

chemicals used.

Built-in safety elements and measures

Glassware
All original BUCHI glass parts are made of high temperature, chemical resistant borosilicate glass
and optimal match the heating block.

Heating block

The heating block is equipped with a safety overtemperature switch. In case of a temperature
above 500 °C the heating block will be switched off and the KjelDigester starts a continuous

beeping sound.

Fume removal
Acid fumes generated during digestion accumulate in the suction module.

The fumes must be safely withdrawn from the suction module via a EPDM hose to a Scrubber
(e.g. Scrubber K-415) or via water jet pump into a sink with sufficient suction flow.

Lift (K-449)
The KjelDigester K-449 is equipped with a rechargeable battery. In case of a power failure the
lift moves up automatically.

Before the lift starts moving down automatically a beeping sound informs the operator.

KjelDigester K-446 / K-449 Operation Manual



3 Technical data

3 Technical data

3.1 Device dimensions

3.11 K-446

524 mm

3.1.2 K-449

ITIN=IRE IN=1T |
DOOX

E===i

435 mm 558 mm
3.2 General technical data

Description K-446 K-449
Weight, total 30 kg 37.3 kg
Weight, w/o accessory 18.5 kg 25.8 kg
Approval UL/CSA, CE UL/CSA,CE
Pollution degree 2 2
Overvoltage category Il Il
Clearance to wall 5cm 5cm

Operation Manual KjelDigester K-446 / K-449




3 Technical data

3.21

3.2.2 Environmental conditions

Description

Display

Resolution temperature display
Temperature range

Average temperature stability
Absolute temperature accuracy

Electrical system
Description

Input voltage

Frequency

Power consumption max.
Output current, Scrubber
Fuse

Description

Temperature
Altitude above sea level max.
Humidity

Use

K-446

2 row LCD display
1°C

30-450 °C

+1°C

+7 °C at 420 °C

K-446
220-240V +10 %
50-60 Hz

2300 W

0.7 A

2x T10 A/L250 V

K-446
5-40 °C
2000 m

Maximum relative humidity 80 % for temperatures
up to 31 °C, decreasing linearly to 50 % relative

humidity at 40 °C
For indoor use only

KjelDigester K-446 / K-449 Operation Manual
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1°C

30-450 °C
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4.21

Description of function

Purpose and design

4 Description of function

The KjelDigester is suitable for digestion processes with concentrated boiling H,SO, and a cata-
lyst. The digestion parameters are listed in the BUCHI Application Notes.

KjelDigester overview

Front and side view

—
o
@—.
o el

o

— B
i

Ciwlwl)
o |

g HE

=

Sbo e

3

Fig. 4.1 KjelDigester front and side view

@ Fume collection tube
(@ Suction tube

® Drip tray

@ Suction hose

(® Control panel, (4-22)
® Cooling fan, electronic

@ Fuse 10 A/250 V

Type plate

® Rack

Lift (K-449 only)/bracket (K-446)
@ Suction module

Operation Manual KjelDigester K-446 / K-449




4 Description of function

4.2.2 Rear view

Fig. 4.2 KjelDigester rear view

@ Eye bolt ® Interface Scrubber
@ Power supply KjelDigester

4.2.3 Top-side view

Fig. 4.3 Heating block components

@ Magnet (3B Main switch
(@ Scrubber hose bracket (® Measuring point for external temp. sensor
® Heating block cover @ Rack support

@ Drip tray holder

4-20 KjelDigester K-446 / K-449 Operation Manual



4 Description of function

4.3 Function

The KjelDigester is used to convert organic bound nitrogen (e.g. in proteins) in a sample into
ammonium sulfate. During the digestion process, acid fumes and reaction gases may emerge
and are handled by the Scrubber. The Scrubber is connected to the KjelDigester for neutralizing
acid fumes and adsorbing unpleasant odors.

4.3.1 Digestion process

The aluminum heating block @) generates high temperatures of up to 450 °C in order to heat the
sample 3 up to 370 °C (boiling point). The sample is digested in constantly boiling H,SO,. Hot
acid fumes rise into the condensation zone (2), condense and rinse back down to the sample
creating a constant reflux. Residual fumes which escape the condensation zone via the acid
fume outlet ) are highly corrosive and must be withdrawn and efficiently neutralized (e.g. with
the Scrubber K-415).

The condensation should not take place inside the safety zone (%) in order to avoid shortening
the lifetime of the sealings. In case the condensation is too close to the suction module (e.g. due
to very high temperature settings or if too much catalyst was used) losses of nitrogen through
creating N, are possible and the samples can dry out.

&

=

A
vobo
N o

@ ;

Fig. 4.4 Function of the KjelDigester

(X Safety zone (® Boiling/digestion sample
@ Acid fume outlet @ Heating block
(@ Condensation zone

Operation Manual KjelDigester K-446 / K-449 4-21



4 Description of function

4.4 Control panel
4.41 Control panel display
TEQ"F TWNE (@) HEAT
ACTUAL
: |srAHT TEMP | TIME + -
LIFT
- METH | STEP . ENTER -
Fig. 4.5 K-449 Display
@ Display, (4-22) (® LED heating block (flashing), (4-22)
(@ LED heating block (on/off), (4—22)
Display
Shows various informations such as set and actual temperatures, heating and cooling time.
LED heating block (on/off)
On: The heating block is heating.
Off: The heating block is turned off and the temperature is below 60 °C.
LED heating block (flashing)
The heating block is not heating but the temperature is above 60 °C.
4.4.2 Control panel buttons
URHE Ul (@) HEAT
© 7 ‘
ACTUAL
STAF[T TEMP TIME
3)
LIFT
(— Lﬂ 4 = =
Fig. 4.6 KjelDigester K-449 control panel
@ Time, (4-23) (® Step, (4-23)
@ Temperature, (4-23) @ Increase/decrease value [+/-]
(® Start, (4-23) Enter
@ Stop, (4-23) (® Lift up/down, (4-23)
(3B Method, (4-23)
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4.4.3

4 Description of function

Time
Range 0-999 minutes
Activates the heating time value for an adjustment.

Temperature
Range 30-450 °C
Activates the heating temperature of the heating block for an adjustment.

Start

Starts a digestion process.

Stop

- Stops a digestion process.

- Enables access to the settings menu.
- Stops the Scrubber.

Method (K-449 only)

Range 0-9 methods

Up to 9 methods can be programmed. Each method contains 4 adjustable steps. In each step,
the temperature and time can be set. Also the cool down time can be adjusted.

NOTE
The first step is also used as the preheat function.

Method number O is reserved for the manual mode on the K-449. No steps can be programed.

Step (K-449 only)
Allows to navigate forward within a method during editing.

Lift up/down (K-449 only)
Allows to move the rack up and down at any time.

Scrubber control (K-449 only)
5.5.6 Adjust the Scrubber control (K-449 only), (5-31).

Range 0-255 minutes

The Scrubber can be controlled via the KjelDigester. E.g. can the Scrubber be controlled inter-
mitted for 1 minute on, for 1 minute off.

NOTE
An altered value will also be active during the cooling time in the automatic mode.

BUCHI recommends to leave this setting by default (on 0 min:, off 0 min.) unless a adjustment
becomes necessary due to a special application.
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4 Description of function

4.5 Rack, cooling and heating position

@ &)

Wi ;
= —~ ——

Fig. 4.7 Cooling and heating position of the samples

@ Rack in cooling position (@ Rack in heating position

In the cooling position the rack hangs over the heating block, the samples are not heated. In the
heating position the sample are lowered into the heating block for digestion.

For the KjelDigester K-446, the rack is moved between the two positions by hand, for the K-449
via the automatic lift.

4.6 Functionality comparison K-446/K-449

Function K-446 K-449
Scrubber control (on/off) o o
Temperature adjustment during digestion (method 0) o o
Overtemperature switch o .
Lift for rack (up/down) - o
Programmable methods = .
Backup battery for cooling and lift (power loss) - o
Delayed start time = o
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5 Installation

5 Installation

5.1 Unpacking

/A DANGER

(=2,

Risk pacemaker malfunction!
Death or serious injuries can result.

1. Keep a distance of at least 15 cm between a pacemaker and the magnets of
the rack support.

/\ cAuTION

Risk of injuries due to weight of the device!
Minor or moderate injuries can result.

1. Call a second person to lift the device.
2. Do not lift the device alone.

/N
@

1. Unpack the device.

/\ CAUTION

Risk of cuts from damaged glass parts!

Minor or moderate cuts can result.

1. Handle glass parts with care.

2. Check all glass parts for damage before installation.

3. Do not use any damaged parts.

4. Do not touch cracks or bits of broken glass with bare hands.

Check the device for any damage caused during the transportation.
Report damage to the responsible transportation company.

Keep the original packaging for future transportation.

Check all glass parts for damage.

- 8.4.2 Glass parts, check, (8-58).

oM

5.2 Preparation for assembly
1. Place the device in a fume hood.
- It is recommended that the fume hood complies with the norm DIN EN 14175-2.
- Keep around the device a free space of at least 5 cm.
2. If using a Scrubber, place it on the left side of the KjelDigester.

NOTE
Keep the Scrubber suction hose as short and straight as possible. It prevents cooling air of
the Scrubber blowing towards the heating block of the KjelDigester.

3. Remove the transport lock, (5-26).
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5 Installation

5.3 Transport lock, removal
1. Remove the 2 screws (1) and spacers (2 from the heating block.
2. Keep the removed parts for future transportation.

5.4 Device assembly

5.41 Drip tray, installation
1. Install the drip tray holder () at the two holes on the left side of the device.
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5 Installation

2. Place the drip tray @) in the drip tray holder 2.

5.4.2 Suction module, installation
1. Hold the suction module on both handles (@) and place it on the rack support 3.
- Make sure both hinge bolts (2 are located in the notches of the rack support.

NOTE
The magnets @) on the rack support will hold the suction module in the open position.

5.4.3 Scrubber/water jet pump, connection

Preliminary tasks

1. Place the Scrubber next to the KjelDigester on the left side.
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5 Installation

Tasks

Risk of acid or toxic fume inhalation.
Serious injuries or death can result.

1. Always run the Scrubber or water jet pump during the digestion process.
2. Operate the Scrubber and KjelDigester only in a fume hood.
3. Close the fume hood door as far as possible.

Risk of wrong power input on the Scrubber.
Wrong input voltage of the Scrubber can damage electronic components.

1. Do only connect a Scrubber with 230 V input to the KjelDigester. Output volt-
age of the KjelDigester is 240 V only.

Connect the Scrubber connection cable on the rear of the KjelDigester.
Connect the hose ® with the ball joint hose connector to the fume collection tube Q).
Secure the connection with the catchpot clip @.

Shorten the other end of the hose (3 to keep the hose as short and straight as pos-
sible.

5. Connect the hose () to a Scrubber or water jet pump.

BN =

Follow-on tasks

1. Depending on the configuration continue with following step:
- Install the condensate bottle (5-33).
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5 Installation

5.4.4 Device fixation (earthquake)

Risk of device damage from earthquakes.
An unsecured device can be damaged in earthquake prone regions.

1. Use the eye bolts on the rear of the device for fixation.

1. Tie down the device on the 2 eye bolts (D) on the rear of the device.
- Eye bolt M4x10

e | & o [ed

@—E—‘J} —r—

5.4.5 Electrical connection

Risk of electrical damage.
The device can be damaged by the wrong power supply and input voltage.

1. The external power supply must meet the voltage given on the type plate.

1. Connect the external power supply cable to the device on the rear side.
- Make sure the device complies with the local voltage range before connecting.
- The external power supply must be equipped with a ground connection.
- Use a plug-in location which allows to disconnect the device at any time.

NOTE
The allowed voltage range for the device can be checked on the type plate.

5.5 Settings

5.51 Accessing the settings menu

1. Press (D) [STOP] for 3 seconds.
- The settings menu appears.

2. Press (D [STOP] to switch through the settings menu.
- Contrast, (6-30).
- Maximum temperature, (5-30).
- Temperature calibration, (5-31).
- Clock, (5-31).
- Scrubber control, (5-31).
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5 Installation

5.5.2

5.5.3

TEMP  TIME
°C MIN. @ HEeAT

SET K-449
actuAL M SERVICE
START TEMP TIME +
METH STEP _ ENTER

O

'

LIFT

Adjust the contrast

Preliminary tasks

1. 5.5.1 Accessing the settings menu, (5-29).

Tasks
1. Press D [STOP].
- The contrast menu appears.

2. Set the contrast to the desired value by pressing @ [+/-].
3. Press ® [ENTER] to confirm the new value.

TEMP.  TIME
°C MIN.

ser l CONTRAST 15
ACTUAL

(® HEAT

O

= S
. METH STEP . ENTER

START TEMP TIME + -

LIFT

Adjust the maximum temperature

Preliminary tasks

1. 5.5.1 Accessing the settings menu, (5-29).

Tasks

1. Press (D [STOP] until the maximum temperature menu appears.

NOTE

Temperatures above 420 °C can cause a loss of nitrogen or dried out samples.

2. Set the maximum temperature to the desired value by pressing @ [+/-].

- Range 30-450 °C.
3. Press ® [ENTER] to confirm the new value.

TEMP.  TIME
°C MIN.

SET 420

ACTUAL
Temp | [ TiME +
METH STEP % [enter

(® HEAT

START

LRE

LIFT
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5 Installation

5.5.4 Adjust the temperature offset

Preliminary tasks

1. 5.5.1 Accessing the settings menu, (5-29).

Tasks

1. Press () [STOP] until the offset menu appears.
2. Set the temperature offset to the desired value by pressing @ [+/-].

- The offset value can be measured with a additional temperature sensor.
3. Press ® [ENTER] to confirm the new value.

e e
ser | OFFSET 25
AcTuAL [ ACTUAL 25

START TEMP TIME +
o i EE e

5.5.5 Set the clock (K-449 only)

Preliminary tasks

1. 5.5.1 Accessing the settings menu, (5-29).

Tasks

1. Press (D) [STOP] until the clock menu appears.

2. Adjust the hours by pressing @ [+/-].

3. Press ® [ENTER] to confirm the new value.
4. Adjust the minutes by pressing @ [+/-].

5. Press ® [ENTER] to confirm the new value.

TEMP  TIME
°c MIN. @ HEAT

ser l CLOCK 13:04
ACTUAL
START TEMP TIME + -

LIFT

O i EE EEYE

5.5.6 Adjust the Scrubber control (K-449 only)

Preliminary tasks

1. 5.5.1 Accessing the settings menu, (5-29).
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5 Installation

Tasks

Risk of acid or toxic fume inhalation with a wrong setting of the Scrub-
ber control.
Serious injuries or death can result.

1. Make sure the Scrubber is removing fumes during the complete digestion
process.

1. Press (D [STOP] until the Scrubber control menu appears.

2. Adjust the interval time for switching on the Scrubber by pressing @ [+/-].
- Range 0—-255 minutes.

3. Press ® [ENTER] to confirm the new value.

4. Adjust the interval time for switching off the Scrubber by pressing @ [+/-].
- Range 0—-255 minutes.

5. Press (D) [STOP].
- The default menu appears.

TEMP.  TIME
°C MIN.

SET SCRUBBER ON 0
ACTUAL OFF 0

O

5.6 User protection shield, installation
NOTE
Install the user protection shield when working with H,O,, or larger amounts of water (>10 mL).
1. Install the user protection shield () on the rack handles 2.
- 11057889 User protection shield
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5 Installation

5.7 Condensate bottle, installation

/\ CAUTION

Risk of acid or peroxide fume inhalation!

Minor or moderate chemical burns of the airways.

1. Keep the suction hoses between the KjelDigester and Scrubber as straight
as possible to prevent liquid blocking the hoses.

2. Make sure the condensate bottle is placed lower than the suction module.

3. Operate and maintain the Scrubber according to its operation manual.

4. Make sure the hoses are not damaged.

1. Connect the hose ® with the hose connector to the fume collection tube (.
2. Secure the connection with the catchpot clip 2.

3. Connect the hose ® coming from the KjelDigester (B) to the condensate bottle 2.
- 025100 Condensate bottle

4. Connect the hose (D) from the Scrubber (&) to the condensate bottle.

5. Close the 2 remaining connections of the condensate bottle with 2 plugs.

&

<+
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5 Installation

5.8 Air supply hose, installation
1. Remove the 2 TORX-screws 2.
2. Position the air supply hose D on the housing of KjelDigester and tighten the
2 TORX-screws.
- 040079 Air supply hose
3. Guide the hose inlet to the outside of the fume hood to provide fresh air to the elec-
tronic components.
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6 Operation

Risk of poisoning from contact with or ingestion of harmful substances
é and fumes at use!
Serious injuries or death can result.

1. Before operation, check the device for correct assembling.

2. Before operation inspect sealing, springs glass parts and hoses for good
condition and tightness.

3. Exchange worn out or defective parts.

4. Withdraw released fumes and gaseous substances by a Scrubber or water
jet pump.

5. Dispose condensate in tubings and glassware safely after use.

6. Do not inhale digestion fumes.

/\ cAuTION

Risk of cuts from broken glass and sharp metal parts!

Minor or moderate cuts can result.

1. Handle glass parts with care.

2. Visually inspect every glass part before mounting.

3. Wear protective gloves when touching cracks or bits of broken glass.

6.1 General application information
Typically 15-20 mL of H,S0O, is used for a sample amount of approx. 1 g of organic material.

For weighed portions over and above this, approx. 3—5 mL of H,SO, (5—10 mL for greases and
mineral oils) must be used additionally for each additional gram of organic material.

Risk of burns from corrosives!

Serious injuries or death can result.

Observe all MSDS of the used chemicals.

Handle corrosives in well ventilated environments only.
Always wear protective goggles.

Always wear protective gloves.

Always wear protective clothes.

Do not use damaged glassware.

o O~ N
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6 Operation

Risk of material damage due to wrong handling.
Improper handling of device components can cause a device damage.

1. Do not use cold water to cool down hot sample tubes after digestion.

2. Make sure that the rack containing the sample tubes is placed in and re-
moved from the digestion block with reasonable care.

3. Make sure that the rack is properly adjusted at the lift of the K-449, to make
the tubes smoothly slight into the openings of the digestion block.

4. Use digestion rods instead of use glass beads.

To vaporize larger amounts of water (10—200 mL), use digestion rods as this will prevent boiling
delays for optimal user protection from possible splashes due to boiling delays. Always use the
user protection shield installed at the rack.

The digestion time and profile depends on the substance to be digested. Information on this
can be found in the BUCHI Application Notes. If no BUCHI application is available, the digestion
method must be ascertained by means of experiments. If the solution has become clear, continue
to boil the solution for about 30 minutes. Once the samples have cooled off, the sample tube
can be connected directly to a BUCHI distillation unit or the KjelSampler for distillation.

Due to different heat transfer and air flows between the sample tubes and the heating block, not
all 20 samples boil simultaneously. However, as long as it is ensured that the digestion time and
digestion temperatures are sufficient, the different boiling times have no influence on the results.

If the digested samples are allowed to cool down for a long period of time, the samples might
solidify occasionally.

In this case, the sample must be liquefied again before it can be distilled:
- by adding very carefully a small quantity of distilled water
- by slightly warming it up in the KjelDigester

6.2 Start a digestion
1. For the K-446:
- 6.7.1 Digestion process, (6-39).
2. For the K-449:
- 6.8.1 Digestion process, manual mode, (6—40).
- 6.8.2 Digestion process, automatic mode, (6-41).
6.3 Set parameters for manual digestion
6.31 K-446
1. Press ) [TEMP] and adjust the temperature by pressing @ [+/-].
1. Press @ [ENTER] to confirm the new value.
2. Press (@ [TIME] and adjust the time by pressing ® [+/-].
3. Press @ [ENTER] to confirm the new value.
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6 Operation

TEMP  TIME
oG AT (® HEAT

420 135
421 80
P

START 1 TEM L TIME +
S
il =

SET
ACTUAL

‘ENﬂ
5

6.3.2 K-449

1.  Press Method [METH] and select method number 0 by pressing ® [+/-], press @
[ENTER] to confirm.

2. Method number O is used for a manual digestion or to heat the device without lift
movement.

3. Press () [TEMP] and adjust the temperature by pressing @) [+/-].
4. Press @ [ENTER] to confirm the new value.

5. Press (@ [TIME] and adjust the time by pressing @) [+/-].

6. Press @ [ENTER] to confirm the new value.

TEMP.  TIME

°C MIN.

et 420 135
actuL Ml RUN 421 80

START TEMP TIME _|_ -
DA [ |

LIFT

- METH STEP _ ‘ ENTER -
e | — —

6.4 Editing parameters during a digestion

NOTE

Parameters on the K-449 cannot be changed during a digestion in the automatic mode
(METH 1-9).

Press (O [TEMP] and adjust the temperature by pressing @ [+/-].

Press @ [ENTER] to confirm the new value.

Press @ [TIME] and adjust the time by pressing @) [+/-].

Press @ [ENTER] to confirm the new value.

Bon 2
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6 Operation

TEMP  TIME
°C MIN. OLE\

aer 213 60
ACTUAL

LIFT

6.5 Abort a digestion

1. Press stop [STOP] at any time during the digestion to abort a process.
NOTE
The Scrubber continues to run until the stop [STOP] button is pressed again.

/\ CAUTION

Risk of burns from hot rack handles!
Minor or moderate burns can result.

1. Wear protective gloves when lifting the rack. Rack handles can exceed tem-
peratures of 70 °C.

2. On the K-446:

- Lift the rack and suction module out of the heating block into the cooling position.
3. On the K-449:

- The rack moves automatically out of the heating block into the cooling position.

6.6 Switch off the KjelDigester

A NoTICE

Insufficient cooling of the device.

Switching off the device without cooling down can damage electrical compo-
nents.

1. Do not switch off the device when the heating block is warmer than 60 °C.

Tilt up the suction module.

Insert the drip tray.

Remove the rack.

Let the KjelDigester cool down.

- The heating block is cooled down if the LED [HEAT] goes off.
5. Switch off the main switch .

L
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6.7 KjelDigester K-446

6.71 Digestion process

Preliminary tasks

1. Turn on the main switch.
2. Set the desired temperature and time.
- 6.3 Set parameters for manual digestion, (6-36)
3. Press the start [START] button.
- The preheating of the heating block starts.
- When the set temperature is reached ready [READY] appears on the display.

Tasks

1. Place the sample tubes into the rack.

2. Pour the samples and reagents into the sample tubes.

3. Use glass caps for any unoccupied positions to close the suction circuit.
4. Fit the sample rack into the cooling position.

5. Remove the drip tray.

6. Tilt down the suction module onto the sample tubes.

7. Check if all the sealings of the suction module are fitting the sample tubes.
8. Place the rack and suction module into the heating position.

Risk of acid or toxic fume inhalation.
Serious injuries or death can result.

1. Always run the Scrubber or water jet pump during the digestion process.
2. Operate the Scrubber and KjelDigester only in a fume hood.
3. Close the fume hood door as far as possible.

9. Press the start [START] button on the control panel.
- The Scrubber starts (if connected).
10. Start the Scrubber (if not connected) or the water jet pump.
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/\ CAUTION

Risk of burns from hot rack handles!
Minor or moderate burns can result.

1. Wear protective gloves when lifting the rack. Rack handles can exceed tem-
peratures of 70 °C.

11.

12.

13.
14.
15.

Place the rack in the cooling position when the digestion is finished.

- A beep sound is audible for 10 seconds to inform the user about the finished digestion.
- The message [FINISH] appears on the display.

Wait until the samples are cooled down.

- The LED [HEAT] flashes until the temperature of the heating block is below 60 °C.

Tilt up the suction module when no more fumes are escaping from the sample tubes.
Place the drip tray between the suction module and the samples.

Switch off the Scrubber (if connected) by pressing the stop [STOP] button.

6.8 KjelDigester K-449

6.8.1 Digestion process, manual mode

Preliminary tasks

1.

Turn on the main switch.

2. Select the method number O.
3. Set the desired temperature and time.
- 6.3 Set parameters for manual digestion, (6—-36)
4. Press the start [START] button.
- The preheating of the heating block starts.
- When the set temperature is reached ready [READY] appears on the display.
Tasks
1. Place the sample tubes into the rack.
2. Pour the samples and reagents into the sample tubes.
3. Use glass caps for any unoccupied positions to close the suction circuit.
4. Fit the sample rack into the cooling position.
5. Remove the drip tray.
6. Tilt down the suction module onto the sample tubes.
7. Check if all the sealings of the suction module are fitting the sample tubes.
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6 Operation

/\ WARNING

Risk of acid or toxic fume inhalation.

Serious injuries or death can result.

1. Always run the Scrubber or water jet pump during the digestion process.
2. Operate the Scrubber and KjelDigester only in a fume hood.

3. Close the fume hood door as far as possible.

11.

12.
13.
14.

Press the start button.

- The rack lowers automatically into the heating block.

- The Scrubber starts (if connected).

Start the Scrubber (if not connected) or the water jet pump.

After the digestion process the rack will move automatically into cooling position.

- The message [FINISH] appears on the display.

- A beep sound is audible for 10 seconds to inform the user about the finished digestion.
Wait until the samples are cooled down.

- The LED [HEAT] flashes until the temperature of the heating block is below 60 °C.

Tilt up the suction module when no more fumes are escaping from the sample tubes.
Place the drip tray between the suction module and the samples.

Switch off the Scrubber by pressing the stop [STOP] button.

6.8.2 Digestion process, automatic mode

Preliminary tasks

1.
2.

Turn on the main switch.

Select or setup a method (Method 1-9).

- 6.8.6 Select a method, (6-44).

- 6.8.4 Set parameters for an automatic digestion, (6—-43).
Press the start [START] button.

- The start time setting appears.

Press the start [START] button.

- The block is heated to the set temperature of step 1.

- The rack will lower automatically into the heating block when the temperature of step 1
is reached.

- The Scrubber starts (if connected).

Tasks

N OO WD

Place the sample tubes into the rack.

Pour the samples and reagents into the sample tubes.

Use glass caps for any unoccupied positions to close the suction circuit.
Fit the sample rack into the cooling position.

Remove the drip tray.

Tilt down the suction module onto the sample tubes.

Check if all the sealings of the suction module are fitting the sample tubes.
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Risk of acid or toxic fume inhalation.
Serious injuries or death can result.

1. Always run the Scrubber or water jet pump during the digestion process.
2. Operate the Scrubber and KjelDigester only in a fume hood.
3. Close the fume hood door as far as possible.

8. Start the Scrubber (if not connected) or the water jet pump.
- The device beeps 3 times before the lift starts moving down into heating position.

Follow-on tasks

1. After the digestion process the rack will move automatically into the cooling position.
- The LED [HEAT] flashes until the temperature of the heating block is below 60 °C.

- The Scrubber keeps running until the cooling time is completed as defined in the
method.

2. Tilt up the suction module.
3. Place the drip tray between the suction module and the samples.

4. Press the start [START] button to repeat the same method or press stop [STOP] to
select another method.

6.8.3 Digestion process, delayed start
Preliminary tasks
1. Connect the Scrubber to the K-449.
2. 5.5.5 Set the clock (K-449 only), (5-31).
3. 6.8.6 Select a method, (6-44).
4. 6.8.7 Set up a delayed start time, (6-44).
Tasks
1. Press the start [START] button.
- 6.8.7 Set up a delayed start time, (6-44).
2. Place the sample tubes into the rack.
3. Pour the samples and reagents into the sample tubes.
4. Use glass caps for any unoccupied positions to close the suction circuit.
5. Fit the sample rack into the cooling position.
6. Remove the drip tray.
7. Tilt down the suction module onto the sample tubes.
8. Check if all the sealings of the suction module are fitting the sample tubes.
Risk of acid or toxic fume inhalation.
Serious injuries or death can result.
1. Always run the Scrubber during the digestion process.
2. Operate the Scrubber and KjelDigester only in a fume hood.
3. Close the fume hood door as far as possible.
9. Make sure the Scrubber main switch is on and the cooling water is working.
6-42 KjelDigester K-446 / K-449 Operation Manual



6.8.4 Set parameters for an automatic digestion

1.
2.

Press Method [METH].

Select a method number between 1 and 9.

- 6.8.6 Select a method, (6-44).

Press ® [STEP].

- The text [STARTTIME] on the display appears.

Set a delayed start time if required or press @ [STEP] to continue.
- 6.8.7 Set up a delayed start time, (6-44).

Press (D [TEMP] and adjust the temperature by pressing @ [+/-].
Press (6 [ENTER] to confirm the new value.

Press (@ [TIME] and adjust the time by pressing @ [+/-].

Press (® [ENTER] to confirm the new value.

Press (® [STEP].

Repeat the steps 5-9.

NOTE

If not all of the 4 steps are required, set the time to zero on the remaining steps.

(1) i
START l EMP TIME + -
—— -I— —

@ LIFT

TEMP.  TIME
°C MIN.

RAMP 1 220 20

SET
ACTUAL

- METH STEP _ | ENTER -
e = — —

11.

12.
13.

6 Operation

Press (D [TIME] and adjust the cooling time to keep the Scrubber running after the

digestion is finished by pressing @) [+/-].
NOTE

Set up a time amount big enough that no more fumes are evading from the sample tubes

when the Scrubber stops. BUCHI recommends a starting value of 30 minutes.

Press @ [ENTER] to confirm the new value.
Press (2 [STEP].

W ©en

SET
ACTUAL
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6.8.5 Edit a method
Edit a method according to the next step:
- 6.8.4 Set parameters for an automatic digestion, (6—-43).

1.

6.8.6 Select a method

1.

Press () [METH].
- The method number flashes.

Select the desired method number by pressing @ [+/-].
Press (® [ENTER] to confirm the method.

NOTE

Method number O is reserved for the manual mode.

TEMP ~ TIME
°C MIN.

SET
ACTUAL

START TEMP TIME
I

- metH | [ ster
— —

6.8.7 Set up a delayed start time

1.
2.

o0~ ®

Select the desired method.
Press (2 [STEP].

- The text [STARTTIME] on the display appears.

Press (O [TIME] and adjust the hour by pressing @) [+/-].
Press @ [ENTER] to confirm the new value.

Adjust the minutes by pressing @ [+/-].

Press @ [ENTER] to confirm the new value.

NOTE

Make sure that the internal clock is set properly for an accurate work of the delayed start

time.

TEMP.  TIME
°C MIN.

STARTTIME 00:00
ACTUAL M METH 7

SET

START TEMP TIME
S

<
m
=
T
»
e
m
o
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6 Operation

6.8.8 Moving the lift up or down

Risk of hand bruising and burns due to the moving lift!
Serious injuries or death can result.

1. Do not reach between the heating block and rack during the lift movement.
2. Do not touch the device during the lift operation.

1. Move the lift up or down by pressing @) or @ [UP/DOWN].
- The lift moves automatically in the automatic mode.

NOTE
The lift can be moved manually at any time.

TEMP  TIME
°C MIN. (® HEeAT

SET
ACTUAL
LIFT

D OETE
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7 Maintenance

7 Maintenance

All maintenance and repair work described in this manual can be carried out by the operator.
All other tasks must be carried out by trained service personnel. Therefore contact the BUCHI
customer service or the sales representative.

Use only genuine BUCHI consumables and spare parts for maintenance to assure good device
performance, reliability and safety. Any modifications of spare parts or assemblies are only al-
lowed with the prior written permission of BUCHI.

71 Maintenance plan

711 Maintenance as required/after use

No

1.
2.
3.

Task

Clean the suction module
Check the sealings and springs

Check the glass parts:

- Suction tubes and fume collection tube

- Check the sample tubes

- Hose connector on the fume collection tube

Clean the sample tubes
Clean the drip tray
Clean the heating block holes with a wire brush

71.2 Daily maintenance

No

1.
2.
3.

Task

Clean the suction module
Clean the KjelDigester

Check the glass parts:

- Suction tubes and fume collection tube

- Check the sample tubes

- Hose connector on the fume collection tube

71.3 Maintenance every week

No

AN =

Task

Clean the rack

Clean the magnets of the rack support with a damp cloth
Clean the catchpot clip.

Clean the Scrubber hose
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7 Maintenance

71.4 Maintenance every year or after every 1000 digestion cycles
No Task
1. Check the rechargeable battery (8-58)
2. Replace the sealings and springs of the suction module (7-50)
71.5 Maintenance every 3 years
No Task
1. Replace the rechargeable battery (7-52)
7.2 Cleaning
7.21 KjelDigester, cleaning
Risk of liquids leaking into the housing or electrical components!
Device damage by liquids and detergents and corrosion through chemicals.
1. Let the device cool down before cleaning.
2. Do not spill liquids over the device, wipe off any liquids instantly.
3. Use a pipette to remove remaining liquid.
4. Use ethanol or soapy water as detergent only.
Preliminary tasks
1. Let the heating block cool down (<60 °C).
2. Switch off the main switch.
Risk of electric shock or burns from electric current during cleaning!
Serious injuries or death can result.
1. Switch off the device.
2. Disconnect the power supply cable from the device.
3. Wait until the device is completely dry before reusing.
3. Disconnect the power supply cable of the device.
Tasks
1. Clean the drip tray with water and store it in the drip tray holder.
2. Clean the device surfaces and covers with a damp cloth to remove acid splashes.
- Remove the heating block cover for cleaning.
3. Clean the heating block cover.
4. Clean all spaces, e.g. between heating block and housing.
- In case of a strong contaminant of the heating block use the wire brush and drilling
machine.
5. Put back the cover onto the heating block.
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7.2.2 Scrubber hose, cleaning
1. Disconnect the Scrubber hose on the both ends (Scrubber and KjelDigester).
2. Carry the hose with both openings showing upwards to prevent liquid to leak out.
3. Flush hose with hot water.
- Use ethanol as a detergent for major contaminants.
4. Reconnect the hose on the Scrubber and KjelDigester.

7.2.3 Suction module sealing and spring, cleaning

Preliminary tasks

1. Remove the suction module (7-54).

Tasks

—

Put the suction module upside down in to a washing bath.

Clean the sealings and springs with water and a brush.

- Use ethanol or soapy water as detergent for major contaminants.

3. Clean the suction tubes and the fume collection tube with detergent and a brush.
4. Flush the suction tubes and the fume collection tube with water.

5. Dry the sealings with a soft cloth.

NOTE
The complete suction module can also be cleaned in a laboratory dishwasher.

n

6. In case of a strong contaminant disassemble the suction module and clean the parts
in a ultrasonic bath.

Follow-on tasks
1. Check the glass parts (8-58).

7.2.4 Sample tube, cleaning

‘ A NOTICE

Risk of sample tube damage.
Sample tubes can break due to mechanical or temperature shocks.

1. Do not cool down sample tubes with cold water.
2. Do not place hot sample tubes and the rack on a cold surface.

Single tube
1. Place the sample tubes into the dish washer.

2. Make sure the sample tubes are properly mounted in the dishwasher to prevent any
damage.

NOTE
Sample tubes with scratches or chips can break during a digestion.
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) 4

Tubes and rack

NOTE
To clean the tubes and rack together in the dishwasher additional accessories are required.

1. Place the sample tubes and rack (2 on the rack stand 3.

2. Install the retaining plate () and lock it with the 2 latches @ to secure the sample
tubes.

3. Turn the rack upside down and place it in the dishwasher.

Follow-on tasks

1. Check the glass parts (8-58).

7.3 Suction module sealing and spring ,replacement

Preliminary tasks

1.  Remove the suction module (7-54).
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Tasks

Risk of sealing damage by sharp objects.
The sealings can be damaged by the use of sharp objects.
1. Do not bring sealings in contact with sharp objects.

2. Use ethanol or soapy water as detergent only.

3. Do not lubricate sealings.

1. Hold back the suction tube () and pull down the sealing ® by hand.

NOTE
Replacing the sealing under running, warm water will ease the removal.

2. Remove the spring @.

3. Install the spring and sealing in reverse order.

7.4 Fuse power supply, replacement

Risk of electric shock with connected power supply cable!
Serious injuries or death can result.

1. Switch off the device
2. Disconnect the power supply cable from the device.

1.  Switch off the main switch.
2. Disconnect the power supply cable from the device.
3. Unscrew the fuse carrier 2.
- Make sure the O-ring on the fuse carrier is not damaged.
4. Replace the defective fuse Q).
5. Screw in the fuse carrier.
6. Connect the power supply cable.
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7. If the fuse brakes repeatedly contact the customer support.
- 8.1 Customer service, (8-55).

7.5 Rechargeable battery (K-449 only), replacement
Required tools:
e TORX screw driver T10
Preliminary tasks
1.  Remove the drip tray and store it on the drip tray holder on the left side of the device.
2. Remove the suction module (7-54).
Tasks
1. Make sure the lift is in the cooling position.
Risk of electric shock with connected power supply cable!
Serious injuries or death can result.
1. Switch off the device.
2. Disconnect the power supply cable from the device.
Switch off the device.
. Disconnect the power supply cable from the device.
4. Remove the 4 TORX screws (1) of the lift cover.
Required tools
TORX screw driver T10
5. Slide out the lift cover (.
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6. Move the battery ) upwards out of the bracket 2.
7. Disconnect the electrical plug ® of the battery cable.

7 Maintenance
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8. Install the new battery.
9. Assemble in reverse order.

Follow-on tasks
1. Check the rechargeable battery (8-58).
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7 Maintenance

7.6 Suction module, removal
1. Disconnect the Scrubber hose ® from the fume collection tube and store it the
bracket left of the device.
2. Hold the suction module @) on both handles (2) and lift it up and to the rear.

NOTE
The magnets on rack support will hold the suction module back until the force of the mag-
netic field is overcome by lifting up.

/\ CAUTION

Risk of chemical burns from acid!
é Minor or moderate cuts can result.

1. Wear the personal protective equipment.

3. Store and carry the suction module upside down to prevent acid drops pour out of
the suction module.

A /iﬁ |

©) | L
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8.1

8.2

8 Troubleshooting

Troubleshooting

Customer service

Only authorized service personnel are allowed to perform repair work on the device which is
not described in this manual. Authorization requires a comprehensive technical training and
knowledge of possible dangers which might arise when working at the device. Such training
and knowledge can only be provided by BUCHI.

The customer service and support offers the following support:

- Spare part delivery

- Repairs

- Technical advice

Addresses of official BUCHI customer service offices can be found on the BUCHI website.

www.buchi.com

Error messages on the display

The troubleshooting table lists possible malfunctions and errors of the device. The operator is
enabled to correct some of those problems or errors. For this, appropriate corrective measures
are listed in the column “Corrective measure”.

Corrective measure

Malfunction Possible cause

ERR 1 POWER Power supply interrupted. Restart. Delete the error
The heat is turned off auto- message from the display by
matically. pressing [STOP].

ERR 2 TEMP The current heating block Switch off the main switch.

Restart. Delete the error
message from the display by
pressing [STOP].

temperature exceeds 500 °C
(constant beeping sound).

ERR 3 SHUT OFF MAINS

PT 1000 ERROR

Operation Manual KjelDigester K-446 / K-449

Due to a blocked or defective
fan the internal temperature of
the device exceeds 60 °C.

Temperature sensor short or
circuit interrupted.

Switch off the device and
contact the BUCHI customer
service.

Switch off the device and
contact the BUCHI customer
service.



8 Troubleshooting

8.3 Faults

8.3.1 Broken sample tube during digestion

Risk of burns from corrosives!
é Serious injuries or death can result.

1. Observe all MSDS of the used chemicals.
2. Handle corrosives in well ventilated environments only.
3. Wear the personnel protective equipment.

Risk of acid or toxic fume inhalation!
Serious injuries or death can result.

1. Run a Scrubber or water jet pump during a digestion and cool down time.
2. Close the fume hood as far as possible.

10.

11.

© XN~ WN =

Abort the digestion by pressing the stop [STOP] button on the control panel.
Close the fume hood completely.

Wait until the heating block is cooled down.

Switch off the Scrubber.

Tilt up the suction module and place the drip tray underneath.

Remove the rack.

Remove residual bits of glass with a long forceps.

Remove the heating block cover and wash it.

Remove liquid from the heating block with a pipet.

NOTE
If liquid is flown into the insulation frame jack up the device (2 cm) on one side and collect the
liquid on the other side.

Clean the heating block with the use of a long forceps and paper towel.

NOTE
Use distilled water to remove residues.

Clean the surface below and around the KjelDigester.

Risk of sample tube damage.
The sample tubes can brake due to residues in the heating block holes.

1. Remove all residues (e.g. liquid, glass or crystals) from the heating block
holes before reusing the device.

12.

13.

Make sure that no residues (e.g. liquid, glass or crystals) are left in the heating block
holes.

Reinstall the heating block cover.
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8 Troubleshooting

Follow-on tasks

1. Clean the KjelDigester (7-48).
2. Check the glassware (8-58).

8.3.2 Power supply failure [ERR 1] during a digestion

/\ CAUTION

Risk of acid or toxic fume inhalation!
A Minor or moderate chemical burns of the airways.

1. Close the door of the fume hood as far as possible.
2. Leave the room.

Close the door of the fume hood as far as possible.

Leave the room and secure it until no fumes are left.

Try to reestablish the power supply so that the fume will be aspirated.
Restart the digestion.

BoLh 2

8.3.3 Sample tubes jam in the heating block (K-449 only)
1. Perform a glass part check (8-58).
2. Contact the BUCHI customer service to align the rack support and heating block.

8.4 Checks

8.41 Suction module sealing and spring, check
1. Check all sealings @ and springs (@) on the suction module.
- No damaged spots (3@ on the sealings.
- No broken springs.

Operation Manual KjelDigester K-446 / K-449




8 Troubleshooting

Results

Sealings and springs show no damage:
- The sealings and springs are O.K.
Sealings and springs are damaged or show wear;

- Replace the sealings and springs (7-50).

8.4.2 Gilass parts, check
1. Check all glass parts for scratches () or chips (2):
- Sample tubes
- Suction tubes
- Fume collection tube
- Hose connector

NOTE
Sample tubes with scratches or chips can break during a digestion.

¢ o1

/!

Results

Glass parts show no damage:
- The glass parts are O.K.
Glass parts have scratches or chips:

- Replace faulty glass parts.

8.4.3 Rechargeable battery (K-449 only), check

NOTE
This check can be done before a regular digestion.

Prepare the sample tubes and the rack for a digestion.
Place the filled rack into cooling position.
Turn on the main switch.

Move the lift to the heating position by pressing the down button on the control
panel.

5. Disconnect the power supply cable from the device.

BoODd 2
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8 Troubleshooting

Results

The lift moves completely up to the cooling position:

- The battery is O.K.

The lift does not completely move up to the cooling position:
- Replace the rechargeable battery (7-52).

Follow-on tasks

1. After restarting the device press [STOP] to clear the error message [ERR 1].
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9 Taking out of operation

9 Taking out of operation

/\ cAuTION

Risk of injuries due to weight of the device!
Minor or moderate injuries can result.

1. Call a second person to lift the device.
2. Do not lift the device alone.

9.1 Transport

Preliminary tasks

1. Prepare the original packaging.
2. Make sure the device is free of any liquids and residues.
- 7.2.1 KjelDigester, cleaning, (7-48).

Tasks

1. Install the transport lock in reverse order according to:
- 5.8 Transport lock, removal, (5-26).

2. Disassemble the device in reverse order according to:
- 5.4 Device assembly, (5-26).

3. Put all relevant documentation e.g. operation manual into the packaging.

9.2 Taking out of operation
1. Make sure the device is free of any liquids and residues
- 7.2.1 KjelDigester, cleaning, (7-48).
2. Disassemble the device in reverse order.
- 5.4 Device assembly, (5-26).

3. For disposal of liquids and consumables such as catalyst or acid, see MSDS of these
chemicals.

4. Follow the valid regional and local laws concerning a disposal. For help, please con-
tact the local authorities.

- 9.3 Materials used, (9-62).
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9 Taking out of operation

9.3 Materials used

Part

Magnet

Coating

Lift guide

Heating block

Sealing (suction module)
Spring (suction module)
Insulation

Housing, Rack

Glass components
Hose

Material

Neodymium

Polyester/epoxy

Polyethylene

Aluminum AIMgSi 1

PTFE

Stainless spring steel

Superwool blanket 607 (SiO,/Ca0/MgO)
Sheet steel, stainless (1.4301/1.4016)
Borosilicate 3.3

Ethylene/propylene terpolymer rubber
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10 Spare parts

10 Spare parts

10.1 General information

Always state the part number and product description when ordering spare parts.

Use only genuine BUCHI consumables and spare parts for maintenance to assure good system
performance, reliability and safety. Any modifications of spare parts or assemblies are only al-
lowed with the prior written permission of BUCHI.

Description:

- Shows the nomenclature of item.
- Shows technical information e.g. diameter, length, weight.

Quantity (Qty):

- Shows the quantity of items included.
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10.2 Spare parts KjelDigester K-446/K-449

=
E ==
=

‘-2; ¢

Position Description Qty Order number
©) Rack 1 11059831
® Sample tube, 300 mL 4 037377
® Sample tube, 300 mL 20 11059690
® Drip tray 1 11059031
® Drip tray holder 1 11059804
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10 Spare parts

Picture Description Qty Order number
Heating block cover 1 11058793
Rechargeable battery (in- 1 11059102

cluding connection cable)

Hose connector 1 11057159
Catchpot clip 1 11057149
Fuse 10 A 10 016952
Power supply cable 1 -
- Type CH - 010010
- Type Schuko - 010016
- Type GB - 017835
- Type USA - 033763
- Type AUS - 017836
Hose EPDM 8/1500 mm 1 11056005
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10.3 Optional accessories

Picture Description Qty Order number
User protection shield 1 11057889
Rack stand 1 11058659
Retaining plate, for dish- 1 038559
washer
Air supply 1 040079
Heat insulation cover 1 040052
Glass cap 4 040049
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10.31

10-68

Picture

Kjeldahl Tablets
Description
Titanium (3.71 g)

Description

Digestion rod

Condensate bottle

Wire brush

Connecting cable to
Scrubber

IQ/0Q set (en)
Repeating OQ (en)

Scrubber K-415
(TripleScrubEed)

Water jet pump made of
plastic

3.500 g K,SO,, 0.105 g CuSO, x 5 H,0, 0.105 g TiO,

Missouri (5.00 g)

4.980 g K,S0O,, 0.020 g CuSO, x 5 H,0

ECO (4.00 g)

3.998 g K,SO,, 0.002 g CuSO, x 5 H,0
Titanium Micro (1.59 g)

1.500 g K,S0,, 0.045 g CuSO, x 5 H,0, 0.045 g TiO,

Copper Micro

1.500 g K,S0,, 0.150 g CuSO, x 5 H,0)

Antifoam (1.00 g)

0.970 g Na,SO,, 0.030 g silicone antifoam)

Qty
10

Qty
1000

1000
1000
1000
1000

1000

Order number
043087

025100

043929

030973

11059762
11059763
114152331

002913

Order number
11057980

11057982

11057983

11057981

11057985

11057984
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11 Appendix

111 FCC requirements (for USA and Canada)
English:

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to both Part 15 of the FCC Rules and the radio interference regulations of the Canadian
Department of Communications. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment.

This equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause harmful in-
terference in which case the user will be required to correct the interference at his own expense.

Francais:

Cet appareil a été testé et s'est avéré conforme aux limites prévues pour les appareils numéri-
ques de classe A et a la partie 15 des réglementations FCC ainsi qu‘a la réglementation des
interférences radio du Canadian Department of Communications. Ces limites sont destinées a
fournir une protection adéquate contre les interférences néfastes lorsque I‘appareil est utilisé
dans un environnement commercial.

Cet appareil génere, utilise et peut irradier une énergie a fréquence radioélectrique, il est en outre
susceptible d‘engendrer des interférences avec les communications radio, s‘il n‘est pas installé
et utilisé conformément aux instructions du mode d‘emploi. L'utilisation de cet appareil dans les
zones résidentielles peut causer des interférences néfastes, auquel cas I'exploitant sera amené
a prendre les dispositions utiles pour palier aux interférences a ses propres frais.
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F +49 201 747 49 20
deutschland@buchi.com
www.buechigmbh.de

Germany

BUCHI NIR-Online
DE - 69190 Walldorf

T +49 6227 73 26 60
F +49 6227 73 26 70

nir-online@buchi.com
www.nir-online.de

Brazil

BUCHI Brasil Ltda.

BR - Valinhos SP 13271-200
T +55 19 3849 1201

F +55 19 3849 2907
brasil@buchi.com
www.buchi.com

USA/Canada

BUCH,I Corporation

US - New Castle, DE 19720
T +1 877 692 8244 (Toll Free)
T +1 302 652 3000

F +1 302 652 8777
us-sales@buchi.com
www.mybuchi.com

Asia
China India Indonesia Japan
BUCHI China BUCH)I India Private Ltd. PT. BUCHI Indonesia Nihon BUCHI K.K.

CN - 200052 Shanghai
T +86 21 6280 3366

F +86 21 5230 8821
china@buchi.com
www.buchi.com.cn

Korea

BUCHI Korea Inc.
KR — Seoul 153-782
T +82 26718 7500
F +82 2 6718 7599
korea@buchi.com
www.buchi.kr

IN — Mumbai 400 055
T +91 22 667 75400
F +91 22 667 18986
india@buchi.com
www.buchi.in

Malaysia

BUCHI Malaysia Sdn. Bhd.
MY — 47301 Petaling Jaya,
Selangor

T +60 3 7832 0310

F +60 3 7832 0309
malaysia@buchi.com
www.buchi.com

BUCHI Support Centers:

ID — Tangerang 15321
T +62 2153762 16

F +62 21 537 62 17
indonesia@buchi.com
www.buchi.co.id

Singapore

BUCHI Singapore Pte. Ltd.
SG - Singapore 609919

T +65 6565 1175

F +65 6566 7047
singapore@buchi.com
www.buchi.com

JP - Tokyo 110-0008
T +8133821 4777

F +81 33821 4555
nihon@buchi.com
www.nhihon-buchi.jp

Thailand

BUCHI (Thailand) Ltd.
TH - Bangkok 10600

T +66 2 862 08 51

F +66 2 862 08 54
thailand@buchi.com
www.buchi.co.th

South East Asia

BUCHI (Thailand) Ltd.
TH-Bangkok 10600

T +66 2 862 08 51

F +66 2 862 08 54
bacc@buchi.com
www.buchi.com

Middle East

BUCHI Labortechnik AG
UAE - Dubai

T +971 4 313 2860

F +971 4 313 2861
middleeast@buchi.com
www.buchi.com

Latin America

BUCHI Latinoamérica Ltda.

BR - Valinhos SP 13271-200
T +55 19 3849 1201

F +55 19 3849 2907
latinoamerica@buchi.com
www.buchi.com

We are represented by more than 100 distribution partners worldwide.
Find your local representative at: www.buchi.com



