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SUBJECT

Air Quality Assessment for PerfectAire Revitalising System was conducted by
Environmental Services of Analytical Laboratories (S) Pte Ltd on 25 J 2004 for
PerfectBrandz International Pte Ltd located at 12, Harper Road Pekandex
House, Singapore 369677.

OBJECTIVE

e efficiency of the product
purifying concentrate,

The purpose of this study was to evaluate and assess §
namely PerfectAire Revitalising System filled with I-g#lr aj
blended with Perfect+ MicropeShield formula. 4

The working principal of the product, PerfectAire RsmitalisTiggpystem is by means of
“scrubbing effect” onto the incoming air which allgivs t@e 1 '
teria, fungi, enveloped type
aminants through which the air
OWtact between the air that is
ag/x A for product details).

i-pur range of concentrates , oil and
Perfect+ MicrobeShield formula alsg %2 host of rejuvenating and soothing
fragrances that provide physiologicgifegsycholdgical and therapeufical actions while

improving the indoor air quality andéa EmbieRge.

METHODOLOGY

3.1 Test Location

The “frial test” fo Rl aifontaminants throughout the entire course of this
study was cargt MatdPorfeciBrandz International Pte Lid’s conference
2. 5.3 (length) x 3.5m (width) x 2.7m (height).

g floor area is approx. 18. 3m? (~208 f*) whilst the room
3 (~1836 ft%).

Morature and Relative Humidity were measured using a portable
&l 3 Q-TRAK 1AQ Monitor fitted with the respective RTD and Capacitive
Sagors for 1-minute interval over the desired sampling duration.
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b) Carbon Dioxide (CO,} and Carbon Monoxide (CQO)

Carbon Dioxide and Carbon Monoxide were measured using a portable
TSI Q-TRAK 1AQ Monitor fitted with the respective non- dlspersave infra-red
sensors for 1-minute interval over the desired sampling dufigl -

c) Total Volatile Organic Compounds (TVOC)

Total Volatile Organic Compounds was measiedds
RAE VOCs Gas- Detector fitted with Photoionization
1-minute interval over the desired sampling duration.

d) Respirable Suspended Particulates (RSP) &

BpLetl  using a portable
terval over the desired

sampling duration.

e) Nicotine

Nicotine was collected with refeignggaio.l H 2544 using XAD-2 sorbent
Rying airthrough a calibrated air sampling

¥ over the desired sampling duration.

The sample was then b with Gas Chromatography =~

Mass Spectrometry (GC-M

with H,SO,; sorbeng
calibrated air sargPling
sampling g
Spectrophotomgetry ¥

9)

itk air through a Gastec pump with a volume of 100m[ per
rpgver 10 sampling strokes The sampte concentranon was then
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4.0 TEST RESULTS

All the respective test results obtained are tabulated below and reflect our findings
on 25 June 2004.

Please refer to Pages 3 to 10 of this report.

4.1 Carbon Monoxide (CO)

> . 5 minutes of test durafion.

Malboro type cigarettes buming ’

Time

.
>

30 80 a0 120 180 180
Time {mins)
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4.2 Nicoting

~* Cumulative Time - Nicotine OSHA / NIOSH / ACGIH °
oV (ming) - | i (mgim?) e (mgim®) - it
0 0.000
5 0.601 .
60 0.393 qpce purpose
120 0.034 & o
180 - 0.003 :

Remarks: Nicotine was Introduced into the Indoor envircnment g

cigarettes burning for the first 5§ minutes of tespgluration.
Nicotine vs Ti

Maiboro type

0.8

a0 160 180
Time {mins)

Figure 2; G

AC/ES/4463R/04 30 June 2004
Page 4 0f 13




a Analytical Laboratories (S) Pte Ltd
Environmental Services

&
ANALABS

4.3 Respirable Suspended Particulates (RSP)

~Cumulative Time RSP MOM (PELTS) SIAQG
(mins) {mg/m’) - (mgim®) ¢ (mg/m’)
0 0.08
5 50.1
30 22.3 10 h 0.5
60 6.4 (Nuisarffe 4R " (for reference
90 0.4 Particulateg¥® |§ purpose only)
120 0.11
180 0.02
roduced into the indoor

Remarks: Respirable Suspended Particulates (RSP)
environment with Malboro type cigaretteségyrng
test duration. N

RSP {mg/m?)

P

T~

60 a0 120
Time {mins)

150 180

' Graf Respirable Suspended Particulates Concentration versus
iy Cumulative Time
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4.4 Total Volatile Organic Compounds {TVOC)} - Mixed Solution Comprised of
Acetone, Thinner and Brandy (Gordon Bilue)

‘Cumulative Time TVOC - | MOM (PELTS)
7 (mins) (ppm) ___(ppm)

0 0

5 1138

30 363 Y PR

750 Q| Borreference

gg 12052 (for Acetone &, urpose only)

120 8

180 0

Remarks: Total Volatile Organic Compounds (TVOCR

1100

1000
900
800
700

8§ 600

5
500
400
300
200
100

.0 : ’
80 120 150 180
Time (mins}
Fig Graph of Total Volatile Organic Compounds Concentration versus
umnulative Time
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4.5 Nuisance Odour (as Ammonia)

Cumulative Time - Nuisance Odour (as Ammonia)
.__(mins) o (mglgd) T
D g
5
60
120

180

Remarks: Nuisance Odour (as Ammonia) was introduced into the Indoti#€
#8 minutes of test duration.

40

a5

©w
o

n
o

N
i}

Nuisance Odour (as Ammonia) (mgfim3}
™

-
(=1

60 20 120 150 180
Time (mins)

wiyFrsus Cumulative Time
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4.6 Nuisance Odour {(as Mercaptans)

Cumulative Time Nuisance Odour (as Mercaptans)
T mins) A ve YUOTL g R
0
5
60
120
180

Remarks; Nulsance Odour (as Mercaptans) was introduced into the inda? "
environment with Durlan Fruit for the first 5 minutgs of test duration.

Nuisance Odour (as Mercapt 0

—_
o

—
o

/
//
d

Nuisance Odour (as Mercaptans) {ppm)

LS I 7 - O - - T Y - - B (-]

—

60 ag 120 150 180
Tims {mins)

‘ / h of Nuisance Odour (as Mercaptans) Concentration
Rvdfsus Cumulative Time
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4.7 Carbon Dioxide {CO,)
" .. Cumulative Time CO;
" (mins) Sy (ppm)
0 678
5 669
30 662
60 681
90 674
120 690
180 684
Remarks: Carbon Dloxide concentration remained relghiveliftonstant as baseline
condition of the conference room throug til¥ entf® test duration
(for reference purpose only).
1000
900
800
700
L
600
3
@N 500
8
400 -
300
80 80 120 150 180
Time {mins)
Figure 7: Graph of Carbon Dioxide Concentration versus Cumulative Time
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4,8 Temperature and Relative Humidify

Cumulative - SIAQG/ | - Relative .| - SIAQG/ -
o Time | TEMETII® | ASHRAE | Humidity RAE
- - {mins) (°C) ;
0 22.3
5 22.4
30 22.5 225-25.51
60 224 22-24 B
80 22.3 52.1
120 22.4 y 4
180 22.3 b, o114
Remarks; Both Temperature remained relatively constigh gEeline condition of the

conference room throughout the entire4ug;

Temperature & Ralat@st Time

only).

28 100
80
25
L 80
24
70
23 60 §
§
8
4z 450 E
g z
; o §
21
0
20 ]
20
19
10
18 4 o
0 60 o0 120 150 180

Time (mins)

[—.—‘remparalure —@—Refalve Humldity

Figyfe 8: #Graph of Temperature & Relative Humidity Level versus Cumulative Time
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CONCLUSION

In general, all the results obtained were within their respective Singapore’s Ministry
of Manpower (MOM)'s "Permissible Exposure Levels of Toxic Subgtances (PELTS)

National Environment Agency (NEA)'s "Guidelines for Good [AQ i MRgpMises
and ASHRAE's IAQ Guidelines as well as other establishg&ggnternational
organisations such as OSHA, NIOSH and ACGIH.

In conclusion, the overali Air Quality Assessment showdgl gt the PerfectAire
Revitalising System filled with i-pur air purifying concentrate car} bg¥considered as
“acceptable” and “efficient” by means of “scrubbing gffect” oni0 the incoming air
which allows the mixture of botanical extracts with Peg ect-l- MlcrobeSh:eld formuta
andfor absorbed within the solution fo disinfect b Rai, enveloped type
viruses, malodours, nicotine smoke and other air corts ased on the findings
of the “trial test” in this study. 3 '

It should be rioted that this study is based upf{ limf#@Mrmation gathered during
Us at the date/time and location

the execution of this project and reflects oug firltR@
monitored.

Important Note : This Report i NG oses

Miito be used for advertising pur

All rights reserved. It is orty
reproduced / fransmitted in ,_:_, y form r by any means, including photocopying

and recording as well g

Laboratories
actions, clalt
arising frogy

8! 30 June 2004 and also to indemnify the same arising
i _;-o claims PerfectBrandz International Pte Ltd has given fo
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ABBREVIATIONS GUIDE

AIHA
ACGIH

ASHRAE

CFU
CO,
co
NEA
HCHO
IAQ
MOM
mg/m®
NPAAQS
NIOSH
OSHA
O,
PELTS
pPpm
RH
RSP
SIAQG
STEL

TVOC
USEPA

AC/ES/4463R/04

American Industrial Hygiene Association, US

American Conference of Governmental Industrial Hygj hist, us

American Society of Heating, Refrigeration and A

ir-
Engineers, US :

Colony Forming Units
Carbon Dioxide
Carhon Monoxide
National Environment Agency, Singagire 4
Formaldehyde TRG
Indoor Air Quality _
Ministry of Manpower, Singaporcs
milligram per cubic metre
National Primary Ambientgie0uy

Occupational Safety gnd Heall
Ozone

FStates Environmentai Protection Agency, US
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AIR QUALITY STANDARDS
_Parameter .- | . Alr Quality Standard Organisation . . Health Hazards

Carbon 35 ppm/40,000 pg/m® as 1 hour | USEPA
Monoxide average NPAAQS

9 ppm/10,000 pg/m3 as 8 hour | SIAQG o

average . -
Carbon Dioxide | Ventilation ratefair exchange ASHRAE

rate to achieve carbon dioxide | SIAQG shortagedtf breath,

level below 1,000 ppm / 1800
mg/m®

Total Volatile
Organic
Compounds

4 ppm/5 mg/m? for total VOCs
3 ppm

discomfort effects

QOzone

0.12ppm/235 pug/m? as 1 hour
average

0.05 ppm/100 pug/m? as 8 hour
average

Respirable
Suspended
Particulates

150 ug/m?® as 24 hour averagg
50 ug/m? as annual mean 4 '

0.15 mg/m® as 24 hour ayfrathy

101 ppm eye irritation

0.15 ppm increase asthmatic
effect, bronchitis,
bronchopneumonia,
abscesses of lung & lung
tumours

eye, nose irritation, cough,
sneezing, asthmatic effects

Formaldehyde

0.4 ppm for indoor exposure

0.1 ppm / 120 ug/m® §

carcinogenic, miscellaneous
hypersensitivity fatigue

Temperature

22°C - 24°C

discomfort, difficulty in
concentration, fatigue,
sleepiness

22.5°C-25.5°C ¢

Relative Humidity

40% - 60 %

discomfort, stuffy, headache,
dry throat, skin discomfort,

< 70% eye discomfort (contact lens
wearer)
Bacteria 500 CFU/m maximum AlHA infections, pontiac fever,
value 4N legionnaire disease
' ey SIAQG
Fungus 9 as a maximum AlHA stimulate the outbreak of
asthma
SIAQG
Air Movement SIAQG physical discomfort, stuffy,

headache
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