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1. Ecope

Thi= standard covers the method fer meaguring the following 9 compopents among
those (VOC: volatile organic compounds) released from parts and matexié.ls used
for the Dpassengar cqrﬂpart;menta of vehicles, :
Components to be measured: .

Formaldehyde, acetaldehyde, toluens, Aylens, ethyl Dbenzene, styrene,

tetradecans, di-n-butyl phthalate, and di-2=ethylhewy] phthalztae

2. Test Environment .

Unless otherwise specified, the measurement test shall be carried out in a room

meintained at a temperaturs of 232 'Cand & ralative humidity of 50%5 %, Avoid

testing in a laboratory where a rolvent ig usad, in 2 newly built laboratory,

or a recently refurbighed laboratory, as much as possible. If it iz difficult

to follow the above remuiremant, report the agtually uzed test environment.,.

Before starting the test, measure and reduce the concentration of each volatile
- component contained in the laboratory.

3. outline of Tast

An outline of the test segquence is shown in Fig. 1. TInthi= test, a test specimen
isput ina 10 L bag together with 4Lofnitrogengas. After thebagis maintainad
at 65 C for 2 h, the volatile components are sampled and analyzed. Two analysis
methods are used properly according to the compenent  to be analyged.
Hydrogcarbons ~are sampled in a Tenax tube and analvzed by a GO-MZ {gag
chromatograph mass spesctrometer), while aldehydes ars sampled in a DNPH
(dinitrophenylhydrazine) cartridge and gubjected to HPLC (high performance
ligquid chromategraphy) ., Sinee the test results are largely affectad hy the
blanka including volatile componente raleszad from thae bag itzself,

reduce the
blank values according to Saction 6 before starting the test.
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NOTES: The recziplent of this standard shall todertake the following confidentiality ohli

all u getiona upon the vecsipt of this standard, '

v The recipient shaill dizcard by shradding or fira, or retugn té Tayota Motar Corporatisn if appropriete, the documents contained in this stapdard
when thay are na longer necessary due to the termination of the work concerned or the revieion of current version of thia etmndard. '
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Praparation: preparing test sgegiman

T

Pratreatmﬂnt. washing hag and chEGking
operatiun hlank

y

sampllng heatxng test specimen and sampling
‘ volatila componnnt

:

Ana}ysls- conducting quantltativn analysig and
praparing tegt repozt

Fig. 1 Test Saquence

4. Items to Be Prepared

Examples of the instrumentsz, deviceg, and reagents required for the test ars
shown in Table 1. Any one of thege items may be substituted by & different ane
as long as the performance of the new item is confirmed to be equivalent to that
of the originally specified item.

B dinpapd by shreﬁdmg or ﬂr or teturn to Toyc?ta Mator Corporation if a !i , the decnme s Establishe .d"' 2 Revigsed:
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I pner wiatten copzet

e ﬁmmm ot e s TR i s

2/ 18




e

St

R

e

i

- ’ -

%.

e

T

CONFIDENTIAL Do NOT REPRODUGE

TOYOTA ENGINEERING STANDARD

| TSM0508G

Table 1 Tnstruments, Devices, and Reagents to Be Used for Test (Exawmple)

Na.

Ttem to be prepared

farformanca (e.g. maker, grad)

Sampling
device

1

Bag

Tedlar Pag or Liyarine resin bag
Dimension: WA50 mw, L340 mm: capacity: 10
L; glesve outer diameter:; 7 mm (AA-10 made
by GL S¢isnca)

Silicona tube

Innar dia, 5 mm X cuter dia. ¥ mp (P5 X
9 mm made by Tigers Polymar)

Teflan tube

Inner dla. & mm * outer dia 8 mm {Tombo
#9003 $& X g om made by wlch;aa)

Stop valva

Ravies for Dblecking up siticone tube
(One-touch tube cock (mediuym alze) made by
Ag Dnea)

Aspirator

A water jet pump for vacuuming nitrogen ‘Q'EI.S
from bag {A-35 made by Tokyo Rikakikai}

Tape

Low VOC type polyester taps foF ¢losing che
mouth of bag {51 mm wide protegtive tape
for labpratery uas made by Ag dne)

Pump

{1} Pump that can sample gag through Tenax
tubhe at 0.1 to 0.5 L/min

{2) Pump that ¢an sample gag through DNPH

cartridge at 0,5 to 2 L/min (MP-E100H made
hy Shibata Sciapntific Tachnolagwy)

Gaa flowmeter

Metey that can integrate Lhe QUANtiby OF
gas fyom l to 5 L at avate of 0.1 to 2 L/min
{DC-1Cc made by Bhinagawa). Thig gas
floawmeat=r iz unnecessary when the pump in
item No. 7 is provided with & precision gas
flow guantity integration functlon,

Sampling
tube

Tenax tube

1y

Glazs tube of 3 to 4 mm in Inher dia. filled
with 100 to 500 mg of absorbent: Tenax-
TA (2, 6-Diphenyiene Oxide Polvmar)

ONPH cartridoe

Ccmmerczally availible DNPH (2.4-Dinitroe
phenyl bvdrazine) cartridge (Preasep-C DNEE
mads by Wake Pure Chemieal Industries ar
Sep-Pak DNPH Xpogure mads by Watera)

Reagent

i1

Standara aclution and
(Teluene, =ylena, etc.)

{1) standard solution containing 1000 K
g/ml sach of target compenents (standarg
stock soluticumixad withvVocs made by XKanto
Eagaku)

{2) dtandard gas qontaining 100 ppb each
of target components {FAMISE 100 ppb made
by Takaechiho Chemical Industrislil

12

Standard molution (Aldehydes)

Standard aclutilenm coptaining 100 Pg/mL
each of target componsnts (Selution
containing aldehyde/ketons and DNPH
darivative, mddse by GL Sciences)

13

Rostonitrile

Reagent for " high performance liguid

ghrawatography

Gas

14

Inert gas

Nitrogen gas

Purlty: 99,399 % min.

Helium gas

Purity: 9%.939 % min. ewmcept when zC-MS
reguires ge2 of different purity

Apalyzocr

15

Gam chromatograph
spectrometer aguippad
thermal ' Jescrpticon
[GC-M5)

dysbtem

|Mass spectrdmeter that van perform chermal

degorption regquired for analysis {TDTS-
GC-M5 made by Shimadzu)

15

High perrormabog

chromatography {HPLC)

Tiguid

Senao¥; UVab0 nm (BPLC VP made by SRINAGEU)

TEVIEION
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5. Test Specimen Preparation and Storage Methods
(1) Prepars parts or mé.ttarials that were produced within 14 days before tha test,
If it is impossible to avoid performing the test later than 14 days after
production of the parts or materials, attach teo the test report a record
of the number of days elapsed since the production Gate. Store the parte
or materials until they are used for the teat under the envirooment gpacified
in Sectionm 2.

(2) Prepare test specimens according to Table 2 with precautions given beleow.

Precautions:

{a} Do not recduce the thickness of the test apecimens.

(b} Avoid welds when sampling test specimens from discrete plastic parts.

(e} Remove sharp edges from rigld plastic test specimens so that such edges
de not break bags during sampling gases .,

{d) If a powar saw or the like is used to cut out test gpacimens, remove the
1 to 2 mm portion from each cut edgs of the specimens with cutting pliers.

{e} Ensure that the cutting blades of the pliers are clean, by wiping with
ethanol or by other proper means,

{£} When handling test specimens, use disposable polyethylene gloves to keep
the specimens from contamipation. Be sure not to touch the specimens with
a bhare hand. - ‘ ‘

Table 2 Test specimen preparatlﬂn mﬂthﬂd

Fart Preparation [Designati . " Exampls
Sime Struetu | Shape " methnd on of Part T Tast specimen
re . preparati
. on methoed
Smaller -——- -—- Entire part Part ALL
than bag
: agsigt grip

Can be m—— --- Whela of split|split ALL ‘
put in & piscse
kag when
eplit
into
gmallexr | )
pieces : Example: sun viasor
Larger Homogan [Flat cutting to B &#n|Cutout
than bagfeoug plate X 10 cm  (byfta X 10y

remaining plate

thicknaess

unchangsd)}

Exampla: packadea

Lray
Complex |[Cutting to alcuteout L
sizZe eguivalent{(portion)
te B om X 10 om
by remalning
plate thickness
unchanged})

Example: scuff plata

NOT, 1_‘_l"l'he reaipiant of this etandard shall undart.a.kd the following sonfidentiality obligations upan the Tecelpt of this

*1hh vecipient halldm TH b shradding oe fire, or return to Toyata Maotor C £ viate, the d
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Table 2 (Contirzed)

Fart ' Preparation |Designati Example - .
Size Structu | Shape methed can of © Part Test speciman
re praparati
| on methodi.
Larger Inhomog {Fiat [} group partsjCutout
than baglenesouzs |plate/ according - toliaplit}
complexlpsrtions whare
|they are
lingtallad,
Erepare test
spetimen for
each portion
according [ 44]
thiz table, Example: dgor trim

Test each
spacimen.

EXanpi&: carpet

NOTES: Tha rasipient of this d ahall undertaice the followi fidantiality vbligations dipt of thi; s . .
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6. Pretreatment of Tenax Tube, Bag, and Tubes
The quantitative values of test results are affected by the pollutants (blanks)
released from Tenax tube, bag, tubes, and other devices, Before using them for
the test, remeve the blanks as much as possible according to the pretreatment
procedures given below.

6.1 Aging Tenax Tybe .

Before the test, age the Tenax tube according te the following procedures:

(1}while flowing inert gas through the Tenax tube at a rate of approximataly
50 mL/min, maintain {age} the tube for 2 h or more at a tepperature 10 to
15 C higher than the thermal desorpticn temperature specified in Sectien
8.1.1, Table 4. ‘ :

(2)When the aging the Tenax tube, plug its both ends with sephum caps supplied
as an accezssory ofF with a Teflon tape. Wrap the tube in aluminum foil for
light proofing and further weap it in a plastie £ilm (e.g. Saran Wrap) so
that it will not be contaminated.

(3)Use the aged Tenax tube for the teat as earlier as possibla.

6.2 Washing Tubes
Tubes that have been stored for a long time may have heep contaminated. When
using them for the teat, cut off their both ends by approximately 5 cm. Before
starting the teat, wash the tubes by purging with nitrogen gas.

5.3 Washing Bag

Before starting the test, wash the bag by e:,ther one of the follc:rw:l_ng methods;

(1) Hot washing method
After filling the bag with approximately 8 L of nitrogen gas, plage the bag
for 30 min in a thermostatic oven maintained at 80 'C. Then completely remove
the nitrogen gas from the sampling bag, wsing an aspirator, Repeat this
process three times ag a rule. If the'washed bag is stored for a long pericd
cof time, it may be contaminated agaln Uze the washed bag for the test as
earlier asz pogsible.

{2) Hot humidification washing method

- Plage the bag in a thermostatic oven. Through a small rtube fitted to tha
glesve of the bag, feed air or n::.trogan gas into the bag at a rate of
approximately 0.5 L/min. Before entering into the bag, the air or nitrogen
gas shall be passed through an activated chargoal filter and bubbler for
purification. With the thermostatic oven maintained at 80 T or 100 C, wash
the bag (for 4 h at 80 C or for 1 h at 100 T). (See Fig. 2.) Then dry the
inside of the bag by feeding clean air or nitrogen gas for 30 min at a rate
of 0.5 L/min, If the washed bag ia stored for 5 long period of timé, it may
be contaminated again. Use the wached bay for the test ag sarlicr as possible.

Remark:

Tedlar bags shall always be disposed of after being used once. Fluorine resin
bags shall be washed according te method (1) or (2) above 1mmac:11&tely after
svery use, and stored in a manner in which they will not ba contaminated.
Limit the re-use of each bag to 5 times.

vlES The zecipiant of thiz atandard shall vndertake the following seafidentiatity oblifabions npon the Teceipt of this

Establi 2 Revised:
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Air pump

‘ Activated
Nitrogen gaa::)Q chireoal filter
ox aax S Jubbler Dust trap
[F 1

3
sy
(=

Hater —— ;

Thermostatic oven
Fig. 2 Cleaning Bag by Hot Humidification Washing Methog

6.4 Checking Blank

Using the Tenax tube, bag, and tubes that have been treated in- acesrdance with
Sections 6.1 through 6.3, and DNPH cartridgas (no pretreatment necessary), check
the blanks. For the check, determine the blank value of each volatile component
according to the procedures specified in sections 7 and 8 which are the same
ag those te be applied for the teat apecimens. However, neglect dection 7.1
{5} (putting test specimen in bag). '

Precautionsg; ,

(1) Follow Sectien 7.1 (4} (cutting bag) and section 7.1 (8) (sealing bag).

{2)Use a DONPH cartridge belonging to the same traatment lot as that to be ussd
for the test spacimens. The lahoratory, instruments, devices, and reagents
shall algo bhe the same as those used for the test spscimans.

(3) Remove 3 DNPH cartridge and Tenax tube from the refrigerator 30 minutes before
uge and let them stanﬂ until they reach room temperature.

Use three bags for checking the blanks, and make sure that the three blank values
are not greater than the alloWable ugper limit specified in Table 3. If any
one of the three blank values exceeds the upper limit, review the pretreatment
conditions SpElelEd in Section 6 and modify them as neaded.

i‘TFFTEdeTm ratipient of thin Grandar shail undsrtaie the following confidentiality obligntione upon the resspt of this
Tie e
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Tatle 3 Upper le;ts of Blank Values

Cotiponent _ Bag blank value
‘ {Hg/bag)
Formaldehyde " =0.0§
Acataldaehyde ' <0.038
Tolilafse ' ' C 20,21
Xylene ‘ <0.70
Ethy]l benzene <3.,04
18tvyrene o ' «0.176
Tetradecane ‘ ‘ <0.264
Di-n-butyl phthalate - =0,178
Di-2-athvlhexyl phthalate <0, 0094

7. Sampling

7.1 Heating Tast Specimen .

The test specimen heating system is schematically illdstrated in Fig, 3.

(L) After comnecting silicone tubes and a Teflon tube to the bag that has been
washed in Section 6.3, attach stop valves to the tubes, (Fig. 3)

{2)Fill the bag with nitrogen gaz {approx. 8 L).

(3) Remove the nitrcg&h gas from the bag with an aspirater. If the aspirator
is not available, use a pump or remove the gas manually. Make sure that the
nitregen gas has been completely removed, A particular sound is heard if
nitrogen gas leaks from the bag. PFay cloge attention to a change in sound.
Leakage often ascurs from the basae of the sleeve, Ifa leaking zound ia heard,
check the bag and tubes and repeat steps (2) and (3). If leakage from the
sampling bag continues, replace tha hag with a new one,

{4) Cut off one adge of the bag with scizzors while taking care not to cut the
edge too largely as compared with the size of the test specimen to be put
in ths bag,

{5)Aafter weighing the test specimen prepared in Section 5, put it in the bag.

{6) According to one of the following methods, tightly seal the cut edge of the
bag. ‘ '

(a) Sealing method A (See Fig. 4)
() Fold once the sampling bag at a point approximately 3 cm apart from the
cut, Closely overlap the folded area.
(ii) Folad the folded area into half in the direction opposite to that in (i) .
Prass ndile against the folded area to put a creaze firmly.
(iii) Ensure that the folded area iz closely ovarlappéd, and fasten the area
with a tape allowing no wrinklesz in the sampling bag. Also ensure that

noe air i=s entrapped between the gempling bag and tape to nemcve & Ccause
of leakage.,

(k) Sealing method B :
Thermo-compression bond the-cut edge of the bag vsing a heat sealer,

Nligé’]‘l'fs The xecipizat of thia atandard ohall undertake the follawing confidentiality obligations upon the TRCALpT OF tiid Eatah HShB a/ z . 'Re vige 4
] recfp ?ut &hall diseard by nhraﬁdmg or ﬁ.‘t? oF return to Toyota Matar Corporation i kﬁ pzopriate, the dncumsaf.s '
cnaguﬁa ig xtandazd when thay Are no Ohper meceesary due to the termination, of e warlk cenoarned or S Ep 200 5
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DI“‘thitiOn Thﬂ -\I Eiflac wgn.le nbr in paTt 1o ANy tm%% pag,t,y thﬂf ;r?nr wr%ﬂ.en cnnse?\lg c? r
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{7y Fill tha bhag with nitrogen gas.

{8) Remove the nitrogen gas with an aspirator. FPay attention to a change in sound
in the same manner as in step (3) to check for pogsible leakage. When removing
the nltrqgen gas. bring the test specimen cloge to the slesve. EKeep the bag
from wrln]clmg by pattmg it with hands. Also take c¢are not to rip the bag.
1f leakage occurs or the hag is ripped, replace the bag with a new one and ‘
repeat the procedures from step (1).

(})Fill the bag againwith 4 L, of nitrogen gas by correctly measuring tha cuantivy
with a gas flowmeter. Close the stop.valves attached to the silicone tubes.

(10)Place the bag in a theymostatic oven that has been maintained at 65 ©, and
bring the Teflon tube outside the oven through a hole on the oven wall. The
thermeostatic oven phall be of a forced circulation type scquipped with a fan
or other proper device to ensure a uniform tamperature gdistribution
throughout the oven. Nonuniform cemperature distributrien wmay affect the .
accurady of quantitative determination of volatile components.

(11} Under this condition, hold the bag at 65 'C for 2 h,

Remark:
It is advisable tc use at leagt three test spacimens and £o report the gverage
value, since the measured value differs according to test specimen. However,

neglect this if the reproducibility of test specimens has already bean
confirmed. -

Tenax tube
er Stop valve

Taflon tuba (approx. 20 am)
+Hot aiy dryer

gas
£flowmater

Silicona tube
{approx. 3 cm)

Tast spa::i.lmgn TEIBt specimen inied
(bightly sesled with adhesive tape)

Fig. 3 Schematic Illustration of Test Specimen Heating System

NOTES! The recapient of thiz standard shall underiake the fallowt Erdenttality obligati — . .
u&qﬁdﬁnr & recipient ard = underiake the wing canfiden t-yu gationa upon the peceipt of this Established/ 2 REV;SEdv
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- Fold tha spen adge upward,
. Turd over tha bag and fold the

) TR T foldad area upward again.

S | | &

\] T n

J ’ Fastan the folded area by

o wrapping an adhasive tape

¥, around the crease.

y .

: I

}

‘ Fald both cornars of tha

tapa inaide. ‘
)
Fazten tha foldad

h corfazs with adhmeive

A tapas,

)

" ) Fig. 4 Bag Sealing Mesthod

3 7.2 Volatile Component Sampling Methoed .

: Immediately after heating the test specimen (to 65 C for 2 1) according to Section

\ 7.1, sample the velatile components in accordance with the following procedures
A while maintaining the bag at the same temperature.

3

7.2‘1Hydroca'.:;:hons Sanpling Method .

} Store a Teraw tube in a dark and cold place. Ramove it from the storage plage

' 30 minutes before use and let it gtand until it reaches room temperature.

} (1) Connect the Tenax tube that has been aged in accordance with Section 6.1

: to the bag, pump, and gas flowmeter by using silicone tubes as shown in Fig.
‘ 5. 1Inthis procedure, position the Tenax tube 5o that its edge to bhe connected

} to the injection port of the GC-MS comas close to the bag.

.‘ (2) Before starting the sampling operation, shake the bag sufficiently so that
J ) the volatile copmponents distribute uniformly in the bag,

) (3)Open the two stop valves shown in Fig. 3 to sample 1 L of gas containing
o hydrocarbong from the bag at a rate of 0.5 L/min or lees. Record the guantity
o of the sampled gas in L down to the second decimal place.

) ' (4) Immediately after completion of the sampling, stop the pump and close the
two stop valves. Disconnect fhe Tenax tube fyrom the silicone tubes and keep
‘ ) it frxom contamination by tightly sealing both epds :.n the same manner as
that in Seption 6.1.

| ,
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{(3)After sampling the gas, conduct the analysis as scon as possible (within
one week after sampling). Until the analysis, stare the Tenax tube containing
the hydz:ocarbons in & cool, dark place,

L

Silicone tubs

[To bag] [

Tanax tuba

Conpact the left and
{ronDacted o haa tg Fump ;
| tha injesbisn port & [ \ _ il
Stop valwv aly : - L an

ﬂomtnr | l

Fig. 5 Sampling Hydrocarbons

7.2.2 Aldehydes Sampling Method

Immediately after sampling hydrocarbons according to Section 7.2.1, sample

aldehydes. TFor the sampling, use a DNPH cartridge that has been stered in a

refrigerator and the pexformancs is atill guaranteed. Remove the cartridge from

the refrigerator 30 minutes before use and let it stand untix. it reaches room

temperature .

{1) Connect the DNPH cartridge to the bag, pump, and gag flowmeter with siliceone
tubez as =zhown in Fig. 6. In this procsdure, position tha cartridge asg
specified in ita ingtruecion manual.

{2) Open the two stop valves shown in Fig. 3 to sample the entire quantity of
gag containing aldehydes (gas remaining after hydrocarbons have been sampled)
in the pag at a rate of 2 L/min or less. For a hulky test specimen, do not
pregs it firmly wich hande but evacuate the gas with a pomp, Resord the
quantity of sampled gag in L down to the second decimal place.

(3) Put the DNPH cariridge with pampled gas in an aluminum bag, seal it tightly,
and store it in a refrigerator until analvsis. Conduct analvais as soon as
peszible (within one week after the sampling).

Silicone tuba

DNPH cartzidge
Fpaltion i1t jesording
to tha inabtrmekdon
manual.

" Pump

ftop valve

Fig. 6§ Sampling Aldehydes
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8. Analysis Method
8.1 Bydrocarbons Analysiz Method

£.1.1 Drawing Calibration Curve
A standard solution or gas may be used to draw the calibration curve. The
following is an example of calibratiqn eyrve drawing procedures using a standard
solution, (Concentraticon. of each womponent in the atandard solut:.c:»n is 1000 M
g/mis. )
(1) Dilute the standard solution with a solvent to a Proper ceoncentration.
Remarlk:

When storing the diluted solution, place it in & sealable container and store
it in a raefrigerator: Use the diluted solution withim one month after
preparation.

{(2)Add the diluted solution into a Tenax tube that has been aged in accordance
to Section 6.1, while blowing inert gas toward the tube (Fig. 7}. After this
procedures, perform purging for 1 to § minutes.

Remark: N
Prepare Tenax tubes for three or more levels of calibration curve within

a range of 0 to 500 ng by adjusting the concentration of the dllutad solutlon
and the amount to be added.

{3) According to the analysis conditions specified in Table 4, analyze the diluted
solution in the Tenax tube prepared in (2) above, uxing a GC-MS equipped
with a thermal desorption system

(4) Using the analysis results obtained in (3) above, draw a calibration curve
{peak area or height vs. concentration). Check the correstness of tha
calibration curve once a day when sample gases are analyzed continuously

-under the same conditions using the same test set. Measure the peak area
or height at an arbitrary concentration within the calibration ranga., If
_Ehere ig no difference betwsen the conventional value and newly measured
value, uze the conventional calibration curve. If a problamis found or when
using a different anslyzer, drawing a new calibration curve is required. ‘

Tabled Analysj is cnnditions for GC-M8 Equippedwith Tharmal Desorption Bystem (Exa.mple)

Analyzer IDIS-GC-MS made by Shimadzu
Thermal desorptien temperature (°c)[2B0
Celumn HE-1; leangth: 60 wm;

‘ film thickness: 0.25 ums dia.: 0.32 mm
Capillary column material ‘ Pure dimethylpoelysiloxane or egquivalant

] : (A low polarity ma maturlal may alao he used.)
Hoe gas flow rate [(mL/min} ] i.0
Temperature increasing copdition |&p °q (5 min) — 80 =g (10 min} —~ 280 *C (20 min}
4 *C /min 10 *¢ /min

Indection pnrt tamperature {*c) 1280 ‘ ‘
Split ratio . ’ 1/30 '4in normal exceapting no split whan

volatlllzatlcn rata is low.
Splir ra.t:.o may be chungnd as raqulred

M5B interfacwm temperatura {7 280
Measurement mode . ‘ SCAN moda
Uptake range (mass) ~ 130 te 500

Numbepr of faases to be maasurad Toluens (21), xylene (91), eth¥l benzene {91),

styrehe [104), tetradecana (57}, DEP (149),
DEHP (149) .

NO 5 The recipient of this standard chail undertalee the following mﬁdeutlality vhligations upon Lhe receipt of this
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b Tnert gag .

Fig. 7 Standard Solution Spiking Method

8.1.2Aanalysis

Under the analysis conditions specified in Table 4, analyze the Tenax fube
containing the gas zamplad in accordance with Seerlon 7.2.1 using a G0-M3 equipped
with a thermal desc:rptlon system. For the analysis, connect the Tenax tube to
the thermal desorption system so that the gas flows in the direction oppopsite
to that for gas =ampling in Ssction 7.2.1. Using the applicable calibraticn
curve, determlne the weight W (Hg) of aach tmmponent from the analysis result
{peak area or height) of sach component.

1.3 Quantitative Datermination

Using the following equat;,on, convert the welght W of each component cbtained

in Section §.1.2 to the guantity (quantitative value) releaged from the test
specimen,

Quantitative value (Hg/specimen) = WX (V. + V) /Ve

whera,

W: weight of compenent (Mg)

Vp: guantity of gas pampled in Tenax tube (L)

Vp: quantity of gas gampied in DNPH cartridga (L)
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8.2 Aldehides Analysis Methed

B8.2.1 Drawing Calibration curve

&n example of a calibration curve drawing method is chown below.

(1) Dilute the standard solution with a solvent (acetonitrile, for example) to
2 proper concentration. (It is advisable to adjust the standard selution
to & concentration near that of the sampled gas,)

(2)According to the analysis conditiens specified in Table 5, analyze aach
diluted solution prepared in (1) above using an HPLO.

{3)Using the analysis resulty obtained in (2) above, draw a calibration curve.
Use peak height (not peak area) for the data,

Remark:
Conduct meagyrement on the standard solutlon once of nmore in sach round of
analysia.
Table 5 Analysis Condition= for HPLG (Example)

Analyzer HPLC VP made by Shimadzu

Detector UV3ie0d nm

Column : INERTSIL ODS-30 made by GL Sciance

Developer CH;CN 55 % - H,0 45 %

Column temparature (G) |40

8.2.2 Analysis
According to the following prmcedures, analyze the gas that has been ﬂampled
in the DNPH cartrldge in Section 7.2.2,
(1) Take a specified quantity {3 to 6 mL) of acetenitrile in a eyringe and connest
it to the DNPH carcridge tao gradually extract the gas from the cartridge.

Remark 1:

Record the correct gquantity of the extracted gas.

Remark 2: .

For the extraction, ensure that the gas flows in the direction appoaite to
that used for sampling the gas in Section 7.2.2.

Remark 3: .

Do not uge a catiocn-exchange cartridge for tha extraction, aince it has an
aldehyde retaining property.
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(2) Aftar the suvlvent has completely been removed from the DNPH cartridge, F1ll
the syringe with & swall guantity of air to entirely evacuate the solvent
from the cartridge. Since acetonitrile is highly volatile, tightly seal the
container immediately after the extraction, Even when. the container needs
to be stored in a refrigerator, the period of storage shall not excaesd one
week.

(3) According to the analysis conditions specified in Table 5, analyze the
acetonitrile that has been extractad in (2) above using an HELC. Using the
calibration curve, determine the quantity € (Hg/mL) of eash component from
the analysis result (peak height) of each component. '

§.2.3 Quantitative Datermination
From the following equation, convert the quantity ¢ of each component obtained

in Sewvtion #.2.2 to the guantity (guantitative value) released from the test
specimen.

Quantitative value (Pg/specimen) = ac X (v, + V) /Vy

whersa,

C: guantity of component (Hog/mi)

Vp: quantity of gas sampled in Tenax tube (L) -
Vp: quantity of gas sampled in DNPH cartridge (L)

a: quantity of extracted acstonirrile (mL)
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9. Reporting Meacurement Results

Report the blanks determined in Section 6.4 and the analyvsis rasults obtained
in Section 8 as shown in Table &,

Table & Volatile c:vmponent Meaaurument Result

vOoC Meaaurement Result Report
vehiciz model l?‘qr: n-umber Part ‘nan Company
' Departmant | -
Dahg
Reparting ] Cantirmad by[H t by
aiegigl pepadard _ _ o a Fortien whers part) e *
Mozayial mapnfactucor oo brangl _ _ _ _ _ _ _ _ _ _ _ _ was_instailed
nheinessfWadght _ _ _ 4 L L Lo a - a LT '
Mapufacturing plapt_ 4 L L o _ . .
G S oGl Padlish of Eﬂt_-&w_w_wya
Topt rpecimen shape @L@ﬂéﬁ " Tast :pnei,mn Fhorage
Tuat _appcimen size |
ey :y?m_gn,_:_zg I I, ?g’jgr Hunu!;gt:;:g At (DJ ) L
_______ T [
W!!':F:: ﬁéit;%:i ‘\':m:i: ————————— E'L“" Tast date o m
LPLF SFORRANY i — e - S p———— Erorage L
B T-d}“ 25, \orine L M !i!iH
. : . Yoo generation [eontane) ~ f/N 1 )
FromLier Sopponet i‘z:;;;:é aterid Toline g/ spusiiien) | pemaere
M
o brand 3 3 " ,; a i
L : EH ] s
R ERE £ 3 |5 Lt
o :3 2l " Z L LR -
g%ﬁﬁ_ﬁﬁiiué%ééﬁ L
] o H; ) . - WG
: i a AR ER R ER . : . %E E?
" E
e CARRERHIEF
; —
2
]
Yarage &
Blank b
Arzrage - Blank & = 4 — b
Canarated apoynt per vehlole o ® D
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