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The „Sick-House“-Syndrome

The so-called „Sick-House“-Syndrome is caused by

Formaldehyde
volatilizing from plywood, compiled wood, etc.
used for furniture  wallboard....

organic solvents
such as Toluene, Xylene and different alcoholes
volatilizing from paint, adhesives for wallpaper....

insecticide, germicide, agricultural chemical....
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Country / Organization Concentration (ppm) Remarks

WHO 0,08 Guidline
Germany 0,10 Advice

State of California (U.S.A.) 0,05 Advice
State of Wisconsin (U.S.A.) 0,20 Standard

Canada 0,05 Guidline (objective)
0,10 Guidline (action)

Austria 0,08 Advice
Netherlands 0,10 Standard (Max.)

Sweden 0,10 Advice
Danmark 0,12 Advice
Finland 0,13 Guidline

Australia 0,10 Guidline
Japan 0,08 Guidline

Airborne concentration standard of Formaldehyde indoors
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Airborne concentration Effect on human body

0,03 ppm cause no irritation of eye, nose or throat

abt. 0,05 ppm smell odor

0,05 - 0,45 ppm start irritation of eye

abt. 0,5 ppm feel unpleasant caused by odor

2-3 ppm cause more irritation of nose and eye

4-5 ppm watery eye may occur

50-100 ppm cause sudden poisoning after exposure of 5 to 10 minutes

Airborne Concentration of Formaldehyde
and the Effect on human body
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The  TRIPLE FRESH  treatment

1. FormFresh deodorant for formaldehyde

2. CigarFresh deodorant for cigarette smoke
Nicotine
Acetaldehyde
Acetic Acid

3. OdorFresh deodorant  for four major malodorous substances
Ammonia
Trimethlyamine
Hydrogen sulfide
Methyl mercaptan
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a.) Chemical reaction mechanism
with organic nitrogen compound

b.) Chemical absorption & decomposition mechanism
with some kinds of metallic salt

1. FormFresh

Deodorant (Absorption and decomposition) for formaldehyde
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+

Formaldehyde

a.) Chemical reaction mechanism
with organic nitrogen compound

organic nitrogen
compound A

R-NH2

organic nitrogen
compound B

R-N=CH2 + H O2

Water

C
H H

O
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b.) Chemical absorption & decomposition mechanism
with some kinds of metallic salt

MA,MB: Metallic salt

+

Formaldehyde

MA

+ H O2
Water

MA

MB MA CO2+

Carbon dioxide

C
H H

O

C
H H

O

Reaction rate: 1 g Triple Fresh can decompose ab. 12 mg Formaldehyde per hour.
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Effect confirmation test for Formaldehyde
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Day of measurement Formaldehyde concentration indoors

Day 1 11,9 ppm
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Effect confirmation test for Formaldehyde
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Capacity of TRIPLE FRESH:

3 m² [3.6 yd²] of TRIPLE FRESH treated carpet
is sufficient for 9 m² [10,8 yd²] room with 220 kg [485 lb] plywood.

Example calculation: 

Quantity of  plywood used in 9 m² room = 220 kg

Quantity of formaldehyde contained in general lauan plywood = 0.002 mg/g

Possible total quantity of formaldehyde generating from lauan plywood
= 220 kg x 0.002 mg/g = 440 mg

Absorption capacity of  formaldehyde per 3 m² = 660 mg
(only chemical reaction mechanism! Carpet was treated with 20 g/m² [0.6 oz/yd²]
TRIPLE FRESH)
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2. CigarFresh

Deodorant (absorption and decomposition) for cigarette smoke

The smoke of a cigarette contains more than 4.000 
different chemical substances. Most of them are:

• Nicotine
• Acetaldehyde
• Acetic acid

N

N

CH3
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Component material Quantity (µg) in one cigarette

Nicotine 100 - 2,000

Aldehyde   60 - 1,630

Acetic aicd 500 - 1,000

Hydrogen cyanid 30 - 200

Phenol 10 - 200

Ammonia 10 - 150

Cresol 10 - 150

Hydrogen sulfide 25 - 110

Pyridine 9 - 93

Major components contained in cigarette smoke
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+MA

CigarFresh deodorant mechanism

Acetaldehyde
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H
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Acetic acid
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MA

MA,MB: Metallic salt

+ H O2
Water

MB MA CO2+
Carbon dioxide

NOx
Nitrogen oxide

+

N

N

CH3

Nicotine
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3. OdorFresh

Deodorant (absorption and decomposition) 
for four major malodorous substances

• Ammonia
• Trimethylamine
• Hydrogen sulfide
• Methyl mercaptan
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3. OdorFresh

Four major malodorous substances and sources of generation

Substance Smell Source of generation
Ammonia smell like feces feces,  sweat

Trimethylamine smell like rotten fish rotten fish,  sweat
Hydrogen Sulfide smell like rotten egg rotten egg,  feces,

foul breadth,  kitchen refuse
Methyl mercaptan smell like rotten onion rotten onion,  feces,

foul breadth,  kichen refuse
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OdorFresh deodorant mechanism

MA

N(CH )3

MA

MA,MB: Metallic salt

+ H O2
Water

MB MA CO2+
Carbon dioxide

NOx
Nitrogen oxide

+

+

NH3
Ammonia

3
Trimethylamine

H S2
Hydrogen sulfide

CH -SH3
Methyl mercaptan

N(CH )3

NH3

3
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CH -SH3

MA

MA
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SOx
Sulfer oxide
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Experience in practice

Applications

Customer references
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Fibre
porous p

olym
er

binder

deodorant chemicals

Recommended quantity:
15 – 20 g/m² [= 0.45 – 0.60 oz/yd²]
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TRIPLE FRESH in sun-blinds

The first big customer we found was
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The Bamberger Kaliko is a manufacturer  of TRIPLE FRESH treated 
roller blinds and lamella fabrics for indoors sun protection.
From this fabrics e.g.

• Curtains
• Roller blinds
• Horizontal-blinds
• Lamella curtains
• Pleat and folded curtains

are produced.

TRIPLE FRESH in sun-blinds
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The brand name of TRIPLE FRESH treated fabrics made by Bamberger Kaliko is

TRIPLE FRESH in sun-blinds
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TRIPLE FRESH in sun-blinds
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The biggest German producer of tufted carpets, "Dura Tufting GmbH" in Fulda, 
has started with a product range of TRIPLE FRESH® carpets under the brand 

Other manufacturer of textiles had followed with products containing TRIPLE 
FRESH®, with the suffix "Air" in the brand name. The idea is to have a mutual 
benefit and a synergistic effect from marketing activities. 

+ TRIPLE FRESH®

® ®

TRIPLE FRESH in carpets
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TRIPLE FRESH in carpets
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TRIPLE FRESH in carpets
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TRIPLE FRESH in curtains
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TRIPLE FRESH in paints

“Setta” is a brand of the VFG.

VFG is a German federation of medium-
sized enterprises doing business with 
paints, lacquers, wallpapers and floor 
coverings.
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R e l e v a n t   w e b s i t e s

Suminoe: http://www.triplefresh.jp

BakaSave: http://www.bakasave.de/en/start.htm

DuraAir: http://www.dura-air.de

VFG: http://www.setta-airactiv.de

Drapilux: http://www.drapilux.com/en/intelligent_fabrics/drapilux-air.php
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... and is it really working ... ?

There are a lot of questions to ask if people are dealing with the new 
way of TRIPLE FRESH treatment. The first and most frequent 
question of all is a kind of unbelieving and critical: Is TRIPLE FRESH 
really working???

Numerous objective measurements
- made by ourselves 
- made by Bamberger Kaliko
but also from independent institutes such as
- "Textilinstitut Thüringen-Vogtland (TITV)" in Greiz, Saxonia or  
- the "Landesgewerbeanstalt Bayern (LGA)" in Nuremberg, Bavaria
- "Institut für Umwelt und Gesundheit (IUG)" in Fulda
- "Institut für Umweltschutz und Agrikulturchemie (IUA)" in Velbert

as well as a lot of subjective impressions have confirmed the effect 
of TRIPLE FRESH!
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Scientific proof

Report of the German 

Institute for Environment 

and health.
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Scientific proof  - Report on nicotine
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How to proof the effect

Test from Technical University in Chemnitz 2008

TF treated material

CH2OCH2O

Chamber
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How to proof the effect
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How to proof the effect

Some people may say: Nice absorber!

We show them the increasing amount of CO2.

Then they say: There was a leakage in the experiment….

So we had to find a way to show that the CO2 is not coming from another 
source than catalytic Triple Fresh effect! So we have to mark the carbon atom 
in the formaldehyde….

But how to mark a atom???
With the carbon isotope 13C!

C

H H

O
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How to proof the effect

12C Carbon 13C Carbon

neutron
proton

one additional 
neutron
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How to proof the effect

At Sigma-Aldrich Formaldehyde is available 
were the central Carbon is 13C.
Order number 489417: Formaldehyde-13C solution 20 wt. % 
in water, 99 atom %. 13C (price for 1 g is 270 EUR)

13C

H H

O
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How to proof the effect
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