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7KH WH[W RI ,62 ��� � � KDV EHHQ SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62 7& ��
7UDQVIXVLRQ  LQIXVLRQ DQG LQMHFWLRQ HTXLSPHQW IRU PHGLFDO DQG SKDUPDFHXWLFDO XVH  RI WKH
,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ ,62  DQG KDV EHHQ WDNHQ RYHU DV (1 ,62 ���
� � E\ &0&  

7KLV (XURSHDQ 6WDQGDUG VKDOO EH JLYHQ WKH VWDWXV RI D QDWLRQDO VWDQGDUG  HLWKHU E\ SXEOLFDWLRQ RI
DQ LGHQWLFDO WH[W RU E\ HQGRUVHPHQW  DW WKH ODWHVW E\ 0DUFK �  DQG FRQIOLFWLQJ QDWLRQDO
VWDQGDUGV VKDOO EH ZLWKGUDZQ DW WKH ODWHVW E\ 0DUFK �  

7KLV GRFXPHQW VXSHUVHGHV (1 ,62 ��� � ���  

$FFRUGLQJ WR WKH &(1 &(1(/(& ,QWHUQDO 5HJXODWLRQV  WKH QDWLRQDO VWDQGDUGV RUJDQL]DWLRQV RI
WKH IROORZLQJ FRXQWULHV DUH ERXQG WR LPSOHPHQW WKLV (XURSHDQ 6WDQGDUG� $XVWULD  %HOJLXP
&\SUXV  &]HFK 5HSXEOLF  'HQPDUN  (VWRQLD  )LQODQG  )UDQFH  *HUPDQ\  *UHHFH  +XQJDU\
,FHODQG  ,UHODQG  ,WDO\ /DWYLD  /LWKXDQLD  /X[HPERXUJ  0DOWD  1HWKHUODQGV  1RUZD\ 3RODQG  
3RUWXJDO  6ORYDNLD  6ORYHQLD  6SDLQ  6ZHGHQ 6ZLW]HUODQG DQG 8QLWHG .LQJGRP  

7KH WH[W RI ,62 ��� � � KDV EHHQ DSSURYHG E\ &(1 DV (1 ,62 ��� � � ZLWKRXW DQ\
PRGLILFDWLRQV  
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5HIHUHQFH QXPEHU
,62 ��� � � (

,17(51$7,21$/
67$1'$5'

,62
���

)LUVW HGLWLRQ
� 10-01

(ODVWRPHULF SDUWV IRU SDUHQWHUDOV DQG IRU
GHYLFHV IRU SKDUPDFHXWLFDO XVH²
3DUW �
,GHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ

eOpPHQWV HQ pODVWRPqUH SRXU DGPLQLVWUDWLRQ SDUHQWpUDOH HW GLVSRVLWLIV j
XVDJH SKDUPDFHXWLTXH²

3DUWLH � ,GHQWLILFDWLRQ HW FDUDFWpULVDWLRQ



'3OFVLG )UHPLD
LK7V 3') ILOH P\D FWQRLDQ HPGHEW GHG\IHSFDHV  ,Q FFDFQDGURZ HLW$ K HERGV OLFQHVLORS JQLF \ WLKV ILOH PLUS HE \DWQGH LY URZHE GHWX
VODKO WRQ LGH HEWOQX GHHVV WHK W\SIHFDHV ZLKFH HUD KPO HUD GHGGHELFVQHGH WL GQD RQVWODOGH W QRHK FRPXSWIUHS UHURPLJQ WLGH HKWLQ J ,Q
ZRGOQLGDRW JQLKV ILO H WUDSLVH DWSHFF WLHUHKW QVHU HKQRSVLLEOLW\ IR QWR LIQULLJQJQ $ HERGV OLFQHVLORS JQLF \ HK7 ,62 WQH&ODU 6HFUWHLUDWD
FDFHSWO RQ VLLEDOLW\ LQ WKLV DHUD

$L HERGV D WHGDUPIR NUD $HERG 6\VWHP, VQFWDURSUR GH

WH'LDOV IR WHK VIRWZFXGRUS HUDWV VXW GHR FUWDHH WLKV 3') ILOH FQD I HEL GQXRQ WODUHQH* HK ,IQOHU RDWLW HYW RHK ILOH� W3 HK'F )UWDHLQR
PDUDSWHUHZ VWSR HUHLPL]GH IUR LUSWQL JQ (Y\UH FHUD QHHE VDK WDNQH WVQH RHUX WDKW WHK ILOH LV VLXWOEDH IRVX UH \E ,62 PHPGRE UHEHLV  ,Q
WOQX HKLNOHWQHYH \ WWDK OERUS DHP OHUWDLW JQR LW LV I GQXR SOVDHH LIQURP WWQH& HKODU 6HFWHULUDWD WD WHK VHUGGDLJ VOHE QHYZR

� ,62 �  
$OO LUWKJV HUVH GHYU OQ8HWR VVZUHKLVH VSHFLILHG  RQ WUDS IR WKLV OEXSLFWDLRQ PDHE \ FXGRUSHUUR GH WXLOL]L GHQ \QD IRUP UR QD \EP \QDH V
OHFHWULQRF UR PFHLQDKFOD  LQFOLGXQWRKS JFRL\SRGQD JQ PLFUIRLOP  ZLWWXRK UHSPLVVLL QRZ QULWLJQ IURP LHW, UHK6D 2W WVVHUGGD HK HEROZ RU
,62V PHPUHE L \GREQ WKH FQXRWIR \U WWVHXTHU HKH U

,62 FLU\SRWKJ IRILFH
VD&H WVRSDOH �� HQH* +&  DY
OH7 �   ���    
[D)  ���  � � ��
( PLDO FRLU\SWKJL#V R JUR
:H EZZZ LV R JUR

3XOELVGHKL Q 6ZLWOUH] GQD

LL



LLL

&RQWHQWV 3DJH

)RUHZRUG LY
,QWURGXFWLRQ Y

6FRSH
1RUPDWLYH UHIHUHQFHV

� 7HVWV
� 3UHSDUDWLRQ RI VDPSOHV IRU WHVWLQJ
� 5HDJHQWV DQG PDWHULDOV �
$QQH[ $ LQIRUPDWLYH ,GHQWLILFDWLRQ RI HODVWRPHULF PDWHULDO E\ S\URO\VLV ,5 �
$QQH[ % LQIRUPDWLYH 'HWHUPLQDWLRQ RI FRPSUHVVLRQ VHW �
$QQH[ & LQIRUPDWLYH 6ZHOOLQJ EHKDYLRXU LQ RLOV �
$QQH[ ' LQIRUPDWLYH 'HYHORSPHQW RI D ILQJHUSULQW E\ JDV FKURPDWRJUDSK\
$QQH[ ( LQIRUPDWLYH $QDO\VLV RI YRODWLOH FRPSRQHQWV E\ KHDGVSDFH JDV FKURPDWRJUDSK\ �
$QQH[ ) LQIRUPDWLYH 'HWHUPLQDWLRQ RI UHVLGXDO PRLVWXUH �
$QQH[ * LQIRUPDWLYH 'HWHUPLQDWLRQ RI D ILQJHUSULQW E\ WKHUPDO JUDYLPHWU\ 7* �

%LEOLRJUDSK\

!  H  Determination of a fi ngerprint by surface infrared spectroscopy (ATR, 
attenuated total refl ection)
$QQH[ LQIRUPDWLYH

"

�
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LY

)RUHZRUG

,62 WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ  LV D ZRUOGZLGH IHGHUDWLRQ RI QDWLRQDO VWDQGDUGV ERGLHV
,62 PHPEHU ERGLHV 7KH ZRUN RI SUHSDULQJ ,QWHUQDWLRQDO 6WDQGDUGV LV QRUPDOO\ FDUULHG RXW WKURXJK ,62
WHFKQLFDO FRPPLWWHHV  (DFK PHPEHU ERG\ LQWHUHVWHG LQ D VXEMHFW IRU ZKLFK D WHFKQLFDO FRPPLWWHH KDV EHHQ
HVWDEOLVKHG KDV WKH ULJKW WR EH UHSUHVHQWHG RQ WKDW FRPPLWWHH  ,QWHUQDWLRQDO RUJDQL]DWLRQV  JRYHUQPHQWDO DQG
QRQ JRYHUQPHQWDO  LQ OLDLVRQ ZLWK ,62  DOVR WDNH SDUW LQ WKH ZRUN  ,62 FROODERUDWHV FORVHO\ ZLWK WKH
,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ ,(&  RQ DOO PDWWHUV RI HOHFWURWHFKQLFDO VWDQGDUGL]DWLRQ  

,QWHUQDWLRQDO 6WDQGDUGV DUH GUDIWHG LQ DFFRUGDQFH ZLWK WKH UXOHV JLYHQ LQ WKH ,62 ,(& 'LUHFWLYHV  3DUW 

7KH PDLQ WDVN RI WHFKQLFDO FRPPLWWHHV LV WR SUHSDUH ,QWHUQDWLRQDO 6WDQGDUGV  'UDIW ,QWHUQDWLRQDO 6WDQGDUGV
DGRSWHG E\ WKH WHFKQLFDO FRPPLWWHHV DUH FLUFXODWHG WR WKH PHPEHU ERGLHV IRU YRWLQJ  3XEOLFDWLRQ DV DQ
,QWHUQDWLRQDO 6WDQGDUG UHTXLUHV DSSURYDO E\ DW OHDVW �� RI WKH PHPEHU ERGLHV FDVWLQJ D YRWH  

$WWHQWLRQ LV GUDZQ WR WKH SRVVLELOLW\ WKDW VRPH RI WKH HOHPHQWV RI WKLV GRFXPHQW PD\ EH WKH VXEMHFW RI SDWHQW
ULJKWV  ,62 VKDOO QRW EH KHOG UHVSRQVLEOH IRU LGHQWLI\LQJ DQ\ RU DOO VXFK SDWHQW ULJKWV  

,62 ���  ZDV SUHSDUHG E\ 7HFKQLFDO &RPPLWWHH ,62 7& ��  7UDQVIXVLRQ  LQIXVLRQ DQG LQMHFWLRQ HTXLSPHQW
IRU PHGLFDO DQG SKDUPDFHXWLFDO XVH  

7RJHWKHU ZLWK WKH RWKHU SDUWV VHH EHORZ WKLV SDUW RI ,62 ���  FDQFHOV DQG UHSODFHV ,62 ��� � �� ZKLFK
KDV EHHQ WHFKQLFDOO\ UHYLVHG  

,62 ���  FRQVLVWV RI WKH IROORZLQJ SDUWV  XQGHU WKH JHQHUDO WLWOH (ODVWRPHULF SDUWV IRU SDUHQWHUDOV DQG IRU
GHYLFHV IRU SKDUPDFHXWLFDO XVH�

3DUW � ([WUDFWDEOHV LQ DTXHRXV DXWRFODYDWHV

3DUW � ,GHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ

3DUW �� 'HWHUPLQDWLRQ RI UHOHDVHG SDUWLFOH FRXQW

3DUW �� %LRORJLFDO UHTXLUHPHQWV DQG WHVW PHWKRGV

3DUW �� )XQFWLRQDO UHTXLUHPHQWV DQG WHVWLQJ
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,QWURGXFWLRQ

7KH HODVWRPHULF SDUWV VSHFLILHG LQ WKH YDULRXV SDUWV RI WKLV ,QWHUQDWLRQDO 6WDQGDUG DUH SURGXFHG IURP D PDWHULDO
ZKLFK LV XVXDOO\ FDOOHG ³UXEEHU´  +RZHYHU  UXEEHU LV QRW D XQLTXH HQWLW\  VLQFH WKH FRPSRVLWLRQ RI UXEEHU
PDWHULDOV PD\ YDU\ FRQVLGHUDEO\  7KH EDVH HODVWRPHU DQG WKH W\SH RI YXOFDQL]DWLRQ KDYH D PDMRU LQIOXHQFH RQ
WKH SULQFLSOH FKDUDFWHULVWLFV RI DQ LQGLYLGXDO UXEEHU PDWHULDO  DV GR DGGLWLYHV VXFK DV ILOOHUV  VRIWHQHUV DQG
SLJPHQWV  7KHVH PD\ KDYH D VLJQLILFDQW HIIHFW RQ WKH RYHUDOO SURSHUWLHV  7KH HIIHFWLYHQHVV SXULW\  VWDELOLW\ DQG
VDIH KDQGOLQJ RI D GUXJ SUHSDUDWLRQ PD\ EH DIIHFWHG DGYHUVHO\ GXULQJ PDQXIDFWXUH  VWRUDJH DQG DGPLQLVWUDWLRQ
LI WKH UXEEHU SDUW XVHG KDV QRW EHHQ SURSHUO\ VHOHFWHG DQG YDOLGDWHG DSSURYHG
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,17(15$7,21$/ 76$1'$'5

(ODVWRPHULF SDUWV IRU SDUHQWHUDOV DQG IRU GHYLFHV IRU
SKDUPDFHXWLFDO XVH²

3DUW �
,GHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ

 6FRSH

7KLV SDUW RI ,62 ���  VSHFLILHV HYDOXDWLRQ SURFHGXUHV DSSOLFDEOH WR HODVWRPHULF SDUWV XVHG IRU GUXJ FRQWDLQHUV
DQG PHGLFDO GHYLFHV LQ RUGHU WR JXDUDQWHH WKH SURGXFW LGHQWLW\ EHWZHHQ WKH VDPSOHV HYDOXDWHG LQ WKH
VXLWDELOLW\ WHVW  DFFHSWDQFH SURFHVV DQG WKH FXUUHQW VXSSOLHV  7KH SK\VLFDO DQG FKHPLFDO WHVW SURFHGXUHV
VSHFLILHG LQ WKLV SDUW RI ,62 ���  SHUPLW WKH GHWHUPLQDWLRQ RI WKH W\SLFDO FKDUDFWHULVWLFV RI UXEEHU PDWHULDOV
DQG PD\ VHUYH DV D EDVLV IRU DJUHHPHQWV EHWZHHQ PDQXIDFWXUHU DQG XVHU UHJDUGLQJ WKH SURGXFW FRQVLVWHQF\
LQ VXEVHTXHQW VXSSOLHV  $Q DSSURSULDWH VHW RI WHVWV LV VHOHFWHG  GHSHQGLQJ XSRQ WKH W\SH RI UXEEHU DQG LWV
DSSOLFDWLRQ

7KLV SDUW RI ,62 ���  GRHV QRW VSHFLI\ RWKHU UHTXLUHPHQWV IRU UXEEHU PDWHULDOV  7KHVH DUH ODLG GRZQ LQ WKH
UHOHYDQW SURGXFW VWDQGDUGV

 1RUPDWLYH UHIHUHQFHV

7KH IROORZLQJ UHIHUHQFHG GRFXPHQWV DUH LQGLVSHQVDEOH IRU WKH DSSOLFDWLRQ RI WKLV GRFXPHQW  )RU GDWHG
UHIHUHQFHV  RQO\ WKH HGLWLRQ FLWHG DSSOLHV  )RU XQGDWHG UHIHUHQFHV  WKH ODWHVW HGLWLRQ RI WKH UHIHUHQFHG
GRFXPHQW LQFOXGLQJ DQ\ DPHQGPHQWV  DSSOLHV

,62 ��� ���  5XEEHU  YXOFDQL]HG RU WKHUPRSODVWLF² 'HWHUPLQDWLRQ RI KDUGQHVV KDUGQHVV EHWZHHQ  ,5+'
DQG  ,5+'

,62 ��� �� 5XEEHU ² 'HWHUPLQDWLRQ RI DVK

,62 �� � ���  5XEEHU  YXOFDQL]HG² 'HWHUPLQDWLRQ RI GHQVLW\

,62 ��� � �  (ODVWRPHULF SDUWV IRU SDUHQWHUDOV DQG IRU GHYLFHV IRU SKDUPDFHXWLFDO XVH ² 3DUW �
([WUDFWDEOHV LQ DTXHRXV DXWRFODYDWHV

� 7HVWV

� *HQHUDO

5XEEHU LV D FRPSOH[ PDWHULDO DQG QRW JHQHUDOO\ GHILQDEOH  7KH RQO\ SURSHUW\ ZKLFK DOO HODVWRPHULF PDWHULDOV
KDYH LQ FRPPRQ LV D VSHFLDO W\SH RI UHVLOLHQFH RU HODVWLFLW\  :KHQ D VWULS RI UXEEHU LV VWUHWFKHG  LW ZLOO H[WHQG
E\ XS WR PDQ\ WLPHV LWV RULJLQDO OHQJWK ZLWKRXW EUHDNLQJ  2Q UHOHDVH RI WKH VWUHWFKLQJ IRUFH  LW VQDSV EDFN WR LWV
RULJLQDO VL]H DQG VKDSH YLUWXDOO\ XQDOWHUHG  6LPLODUO\  RQH FDQ VTXHH]H LW  WZLVW LW RU GLVWRUW LW LQ DQ\ GLUHFWLRQ
FRPSDUDWLYHO\ HDVLO\  DQG LW ZLOO VSULQJ EDFN DJDLQ WR LWV RULJLQDO VKDSH XQFKDQJHG
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2ZLQJ WR LWV WKUHH GLPHQVLRQDO QHWZRUN  DFKLHYHG E\ FKHPLFDO FURVV OLQNLQJ RI WKH SRO\PHU FKDLQV GXULQJ
YXOFDQL]DWLRQ  UXEEHU LV SUDFWLFDOO\ LQVROXEOH LQ VROYHQWV VXFK DV WHWUDK\GURIXUDQ  DOWKRXJK FRQVLGHUDEOH
UHYHUVLEOH VZHOOLQJ PD\ RFFXU� WKLV FKDUDFWHULVWLF GLIIHUHQWLDWHV UXEEHU IURP SVHXGR HODVWLF PDWHULDOV  VXFK DV
SRO\ YLQ\O FKORULGH  DQG FHUWDLQ WKHUPRSODVWLF HODVWRPHUV  

,Q YLHZ RI WKH FRPSOH[LW\ RI UXEEHU  WKH LGHQWLW\ RI D JLYHQ HODVWRPHULF PDWHULDO FDQQRW EH YHULILHG MXVW E\
DSSO\LQJ D VLQJOH SK\VLFDO RU FKHPLFDO WHVW  DQG D VHW RI WHVWV LV QHHGHG IRU UHOLDEOH LGHQWLILFDWLRQ  

7KH PDQXIDFWXUHU VKDOO JXDUDQWHH WKDW DOO HODVWRPHULF SDUWV RI FXUUHQW VXSSOLHV KDYH EHHQ SURGXFHG IURP WKH
VDPH IRUPXODWLRQ DQG WKDW WKH\ H[KLELW WKH VDPH FKDUDFWHULVWLFV DV WKH VDPSOHV ZKLFK KDYH EHHQ JLYHQ WR WKH
XVHU ILUVW DQG WKH VXLWDELOLW\ RI ZKLFK KDV EHHQ SURYHG  

� +DUGQHVV

+DUGQHVV VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK ,62 ��  

� � 'HQVLW\

'HQVLW\ VKDOO EH GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKH SURFHGXUH GHVFULEHG LQ ,62 �� � ���  PHWKRG $  

� � $VK

7KH LQRUJDQLF UHVLGXH DIWHU FRPEXVWLRQ VKDOO EH GHWHUPLQHG DV GHVFULEHG LQ ,62 ��� �� PHWKRG $  

� � &RPSUHVVLRQ VHW

7KH FRPSUHVVLRQ VHW LQGLFDWHV WKH GHJUHH RI SHUPDQHQW GHIRUPDWLRQ UHPDLQLQJ DIWHU FRPSUHVVLRQ DW D
FRQVWDQW GHIRUPDWLRQ DQG GHILQHG WHPSHUDWXUH IRU D GHILQHG WLPH  7KH FRPSUHVVLRQ VHW VKDOO EH GHWHUPLQHG LQ
DFFRUGDQFH ZLWK $QQH[ %  

� � 6ZHOOLQJ

(ODVWRPHULF PDWHULDOV DUH VXEMHFW WR YDU\LQJ GHJUHHV RI VZHOOLQJ ZKHQ H[SRVHG WR RUJDQLF VROYHQWV� WKH
GHJUHH RI YROXPH DQG RU PDVV LQFUHDVH LV SULPDULO\ LQIOXHQFHG E\ WKH W\SH RI HODVWRPHU  6ZHOOLQJ UHTXLUHV
VSHFLDO FDUH ZKHQ WKH UXEEHU FRPSRQHQWV DUH LQ FRQWDFW ZLWK HPXOVLRQV RU RLO\ YHKLFOHV  

7KH UHOHYDQW SURFHGXUH LV VSHFLILHG LQ $QQH[ &  

3.5 Infrared spectrum 

A very simple method to create a fingerprint of a rubber material is to record an infrared (IR) spectrum. The 
two common methods for obtaining an IR spectrum of a rubber material are pyrolysis IR and surface IR/ATR 
(attenuated total reflectance)-technique. 

The pyrolysis IR can be obtained as described in Annex A. The surface IR/ATR can be obtained as described 
in Annex H. The spectra should be compared to a spectrum obtained by the same IR-method on a reference 
sample of the material. 

In practice, pyrolysis IR requires a time-consuming sample preparation and in addition needs the cautious 
handling of hazardous vapours and oils. 

In contrast to this, the surface IR/ATR offers the possibility to obtain a fingerprint from an elastomeric part with 
minimum or no sample preparation. 

!

"

BS EN ISO 8871-2:2004+A1:2014 
ISO 8871-2:2004+A1:2014 (E)



�

� � 'HWHFWLRQ RI YRODWLOH VXEVWDQFHV E\ JDV FKURPDWRJUDSK\

(ODVWRPHULF PDWHULDOV PD\ UHOHDVH YRODWLOH VXEVWDQFHV  7KHVH PD\ RULJLQDWH IURP RQH RI WKH IROORZLQJ
FDWHJRULHV RI PDWHULDO�

ROLJRPHUV RU SURFHVV DLGV SUHVHQW LQ WKH EDVH SRO\PHU�

VWDELOL]HUV RU DQWLR[LGDQWV�

VRIWHQHUV

7KH UHOHYDQW SURFHGXUH LV VSHFLILHG LQ $QQH[ (

� 'HWHUPLQDWLRQ RI UHVLGXDO PRLVWXUH

'XULQJ WUHDWPHQWV W\SLFDO IRU WKH SKDUPDFHXWLFDO LQGXVWU\  HODVWRPHULF SDUWV FDQ DEVRUE PRLVWXUH LQ
FRQVLGHUDEOH TXDQWLWLHV  'XULQJ VWRUDJH RI WKH GUXJ XQLW  WKH WUDSSHG PRLVWXUH PD\ EH UHOHDVHG DQG DEVRUEHG
E\ WKH GUXJ SURGXFW  WKXV UHGXFLQJ WKH HIIHFWLYHQHVV RI WKH GUXJ FULWLFDO FDVH� ,\RSKLOL]HG GUXJV 7KH QDWXUH RI
WKH DEVRUSWLRQ DQG GHVRUSWLRQ SURFHVVHV LV DIIHFWHG E\ WKH FRPSRVLWLRQ RI WKH UXEEHU  WKH W\SH RI WUHDWPHQW
H J  VWHDP DXWRFODYLQJ  DQG WKH HIILFLHQF\ RI DQ\ VXEVHTXHQW GU\LQJ SURFHVV

7KH UHOHYDQW SURFHGXUH LV VSHFLILHG LQ $QQH[ )

� 'HWHUPLQDWLRQ RI ILQJHUSULQW E\ WKHUPRJUDYLPHWULF DQDO\VLV 7*$

(ODVWRPHULF SDUWV DUH FRPSRVHG RI FRPSRQHQWV ZKLFK FDQ EH FODVVLILHG UHODWLYH WR WKHLU SHUIRUPDQFH XQGHU
WKHUPDO WUHDWPHQW  DV IROORZV�

EDVH SRO\PHUV�

LQRUJDQLF ILOOHUV�

VXEVWDQFHV YRODWLOH DW HOHYDWHG WHPSHUDWXUHV�

FDUERQ EODFN

7KH UHOHYDQW SURFHGXUH LV VSHFLILHG LQ $QQH[ *

� 'HWHUPLQDWLRQ RI H[WUDFWDEOHV LQ DTXHRXV DXWRFODYDWHV

(ODVWRPHULF PDWHULDOV PD\ UHOHDVH VXEVWDQFHV RI XQGHWHUPLQHG QDWXUH LQ ZDWHU  )RU WKH JHQHUDO DVVHVVPHQW
RI WKH FKHPLFDO FOHDQOLQHVV RI FORVXUHV  WKH GHWHUPLQDWLRQ RI RYHUDOO SDUDPHWHUV VXFK DV R[LGL]DEOH PDWHULDOV
DQG HOHFWULFDO FRQGXFWLYLW\ FDQ EH XVHG  

7KH UHOHYDQW WHVW SURFHGXUHV DUH VSHFLILHG LQ ,62 ���  

� � 'HYHORSPHQW RI D ILQJHUSULQW E\ JDV FKURPDWRJUDSK\

7KH HODVWRPHULF PDWHULDOV XQGHU H[DPLQDWLRQ DUH H[WUDFWHG LQ D VROYHQW  ZKLFK GRHV QRW GLVVROYH EXW PLJKW
VZHOO WKH UXEEHU  7KH H[WUDFW LV LQMHFWHG LQWR D JDV FKURPDWRJUDSK  7KH FKURPDWRJUDP REWDLQHG H[KLELWV D
W\SLFDO SURILOH DQG FDQ EH XVHG DV D ILQJHUSULQW IRU LGHQWLILFDWLRQ SXUSRVHV  )XUWKHUPRUH  *& FRXSOLQJ
WHFKQLTXHV  H J  *& 06  PD\ SURYLGH DGGLWLRQDO LQIRUPDWLRQ DERXW WKH FRPSRVLWLRQ RI WKH H[WUDFW  

7KH UHOHYDQW SURFHGXUH LV VSHFLILHG LQ $QQH[ '  
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� 1XPEHU RI VDPSOHV QHHGHG IRU WKH WHVWV

'XH WR WKH ODUJH QXPEHU RI WHVWV LQ WKLV SDUW RI ,62 ���  DQG WKHLU FRPSOH[LW\  XVXDOO\ QRW DOO RI WKH WHVWV DUH
SHUIRUPHG LQ HDFK LQYHVWLJDWLRQ  )RU WKLV UHDVRQ  WKH QXPEHU RI VDPSOHV QHHGHG VKDOO EH DJUHHG RQ EHWZHHQ
WKH PDQXIDFWXUHU DQG WKH WHVW ODERUDWRU\ (DFK DQQH[ VSHFLILHV WKH QXPEHU RI VDPSOHV ZKLFK DUH QHFHVVDU\ WR
SHUIRUP WKDW VSHFLILF WHVW  

� 5HDJHQWV DQG PDWHULDOV

� 8VH RQO\ UHDJHQWV RI UHFRJQL]HG DQDO\WLFDO JUDGH DQG SXULILHG ZDWHU SUHSDUHG E\ GLVWLOODWLRQ RU E\ RWKHU
VXLWDEOH PHDQV  7KH FRQGXFWLYLW\ RI WKH ZDWHU XVHG VKDOO QRW H[FHHG �  �6 FP

127( 3XULILHG ZDWHU DV VSHFLILHG E\ YDULRXV QDWLRQDO SKDUPDFRSRHLDV FRUUHVSRQGV WR JUDGH RU RI ,62 ����  

� $OO JODVV HTXLSPHQW VKDOO EH PDGH IURP ERURVLOLFDWH JODVV

� 3UHSDUDWLRQ RI VDPSOHV IRU WHVWLQJ

� 7UHDWPHQW EHIRUH WHVWLQJ

6LQFH WKH YDULRXV WHVW SURFHGXUHV PD\ UHTXLUH GLIIHUHQW SUHWUHDWPHQWV  VXFK WUHDWPHQW LV VSHFLILHG LQ HDFK
DQQH[  

,W LV JHQHUDOO\ DVVXPHG WKDW VDPSOHV RI UXEEHU SDUWV ZLOO EH SURYLGHG LQ D FOHDQ VWDWH LQ DFFRUGDQFH ZLWK WKH
VWDWH RI WKH DUW  ,Q RUGHU WR DYRLG UHFRQWDPLQDWLRQ  WKH\ VKDOO EH FRQWDLQHG LQ SURWHFWLYH SDFNDJLQJ  $Q\
SDUWLFXODU WUHDWPHQW RU PHWKRG RI SDFNDJLQJ WR EH FDUULHG RXW E\ WKH PDQXIDFWXUHU VKDOO EH VXEMHFW WR
DJUHHPHQW EHWZHHQ WKH PDQXIDFWXUHU DQG WKH FXVWRPHU  
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$QQH[ $
LQIRUPDWLYH  

,GHQWLILFDWLRQ RI HODVWRPHULF PDWHULDO E\ S\URO\VLV ,5

$ *HQHUDO

:KHQ UXEEHU SDUWV DUH H[SRVHG WR GU\ KHDW ZLWK UHVWULFWHG DFFHVV WR R[\JHQ  WKH HODVWRPHULF PDWUL[ LV
WKHUPDOO\ GLVLQWHJUDWHG DQG WKH UXEEHU LV FRQYHUWHG LQWR SRO\PHU IUDJPHQWV ZKLFK DSSHDU LQ WKH IRUP RI YDSRXU
RU RLOV RI YDULRXV YLVFRVLWLHV  

7KHVH RLO\ SURGXFWV DUH XVHG WR SURGXFH DQ ,5 VSHFWUXP ZKLFK FDQ VHUYH WR LGHQWLI\ WKH RULJLQDO UXEEHU
PDWHULDO  

$ 5HDJHQWV DQG PDWHULDOV

$  'U\  ILOWHUHG DFHWRQH  WR FOHDQ WKH .%U GLVFV  

$  ,QGLFDWRU SDSHU  

$ � &RSSHU ZLUH  

$ � $FHWRQH  

$ � 7ULFKORURPHWKDQH  

$ � 6RGLXP VXOIDWH  DQK\GURXV

$ � $SSDUDWXV

$ � ,5 VSHFWURPHWHU  WR SURGXFH ,5 VSHFWUD LQ WKH UDQJH IURP �  FP WR �  FP DQG IURP   WR
 WUDQVPLVVLRQ  

$ � 3RWDVVLXP EURPLGH .%U  GLVFV  LQFOXGLQJ VSDFHUV DQG FODPSV  

$ � � 'HVLFFDWRU  

$ � � %XQVHQ EXUQHU  

$ � � 7HVW WXEHV  IRU WKH S\URO\VLV SURFHVV

$ � � 6R[KOHW H[WUDFWLRQ DSSDUDWXV RSWLRQDO

$ � 6DPSOH SUHSDUDWLRQ

&XW DERXW � J RI D UXEEHU SDUW LQWR SLHFHV RI DERXW � PP � PP  

2SWLRQDOO\  H[WUDFW WKH UXEEHU SHOOHWV WKXV SURGXFHG ZLWK DFHWRQH LQ D 6R[KOHW H[WUDFWRU XQGHU UHIOX[ IRU � K  
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$ � 3\URO\VLV

3ODFH J WR J RI WKH UXEEHU SHOOHWV LQ D WHVW WXEH  +HDW ZLWK D EXQVHQ EXUQHU  FDUHIXOO\ GULYLQJ RII DQ\ ZDWHU
ZKLFK PD\ LQLWLDOO\ FRQGHQVH DERYH WKH VDPSOH  6XEVHTXHQWO\  ZLWK WKH WHVW WXEH LQ D QHDUO\ YHUWLFDO SRVLWLRQ
H[SRVH WKH UXEEHU SHOOHWV WR WKH EOXH DUHD RI WKH IODPH  7KH S\URO\VLV SURGXFWV FRQGHQVH DV DQ RLO LQ WKH FRRO
]RQH RI WKH WHVW WXEH  'XULQJ WKH S\URO\VLV  WKH S+ RI WKH YDSRXU UHOHDVHG PD\ EH FKHFNHG ZLWK ZHW LQGLFDWRU
SDSHU  $Q DFLGLF UHDFWLRQ LQGLFDWHV WKH SUHVHQFH RI KDORJHQ LQ WKH UXEEHU >SDUDOOHO WR WKLV S+ FKHFN  D %HLOVWHLQ
FRSSHU ZLUH  WHVW FDQ EH SHUIRUPHG@  

7KH UHSURGXFLELOLW\ RI WKH SURFHGXUH VSHFLILHG DERYH LV JRRG HQRXJK WR REWDLQ VSHFWUD IRU TXDOLWDWLYH
LQWHUSUHWDWLRQ  7KH S\URO\VLV GRHV QRW KDYH WR EH SHUIRUPHG XQGHU QLWURJHQ DW FRQVWDQW WHPSHUDWXUH  

$ � 5HFRUGLQJ WKH VSHFWUXP

$ � 7KH OLTXLG S\URO\VLV SURGXFW REWDLQHG DV GHVFULEHG LQ &ODXVH $ � LV EHVW GULHG ZKLOH VWLOO LQ WKH WHVW
WXEH RYHU 1D 62� LQ D GHVLFFDWRU  7KHQ SODFH LW EHWZHHQ WZR FOHDQ SROLVKHG .%U GLVFV  8VXDOO\ D WKLQ OD\HU
XS WR � PP  LV VXIILFLHQW WR JLYH D WUDQVPLVVLRQ VSHFWUXP LQ WKH UDQJH IURP   WR �   ,I QHFHVVDU\
SURGXFH D WKLFNHU OD\HU RI S\URO\VHG PDWHULDO E\ XVLQJ VXLWDEOH VSDFHUV  7KH S\URO\VHG PDWHULDO VKRXOG EH
HYHQO\ GLVWULEXWLRQ ZLWKRXW DQ\ LQFOXGHG DLU EXEEOHV

$ � 5HFRUG WKH VSHFWUXP DV D WUDQVPLVVLRQ VSHFWUXP UDQJLQJ IURP �  FP WR �  FP  

$ � ,QWHUSUHWDWLRQ

$ � *HQHUDO

7KH S\URO\VLV SURFHVV LV D YHU\ FRPSOH[ RQH ZKLFK PHDQV WKDW QR WZR VSHFWUD SURGXFHG ZLOO EH LGHQWLFDO
HYHQ LI WKH VDPSOH SUHSDUDWLRQ LV WKH VDPH  )RU WKLV UHDVRQ  SDUWLFXODU IHDWXUHV RI WKH VSHFWUXP ZKLFK DUH
W\SLFDO RI WKH W\SH RI UXEEHU DUH VHOHFWHG IRU LGHQWLILFDWLRQ SXUSRVHV  6LQFH WKH LQIOXHQFH RI R[\JHQ GXULQJ WKH
S\URO\VLV FDQQRW EH H[FOXGHG  WKRVH IHDWXUHV RI WKH VSHFWUXP SURGXFHG E\ R[LGDWLRQ SURGXFWV DOFRKROV  HWKHUV
DOGHK\GHV DQG DFLGV  DUH GLVUHJDUGHG  

$ � ([SUHVVLRQ RI UHVXOWV

7DNLQJ LQWR FRQVLGHUDWLRQ WKH OLPLWDWLRQV VHW RXW LQ $ �  FRPSDUH WKH VSHFWUXP REWDLQHG ZLWK UHIHUHQFH
VSHFWUD DW WKH ZDYHOHQJWKV FKDUDFWHULVWLF RI WKH IHDWXUHV RI LQWHUHVW  

5HFRUG WKH UHVXOW DV WKH VSHFWUXP REWDLQHG  WRJHWKHU ZLWK WKH UHVXOWV RI WKH DQDO\VLV RI WKH VSHFWUXP  
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$QQH[ %
LQIRUPDWLYH  

'HWHUPLQDWLRQ RI FRPSUHVVLRQ VHW

%  *HQHUDO

'HWHUPLQDWLRQ RI WKH FRPSUHVVLRQ VHW SURYLGHV LQIRUPDWLRQ DERXW WKH SHUIRUPDQFH RI HODVWRPHULF PDWHULDOV
ZKHQ H[SRVHG WR FRQVWDQW GHIRUPDWLRQ RYHU DQ H[WHQGHG WLPH DW URRP WHPSHUDWXUH RU DW HOHYDWHG WHPSHUDWXUH
)RU GHWDLOV  VHH ,62 � �  

%  $SSDUDWXV

%  &RPSUHVVLRQ DSSDUDWXV  FRQVLVWLQJ RI WZR RU PRUH SDUDOOHO  IODW  KLJKO\ SROLVKHG FKURPLXP SODWHG
VWHHO RU VWDLQOHVV VWHHO SODWHV EHWZHHQ WKH IDFHV RI ZKLFK WKH WHVW SLHFHV DUH FRPSUHVVHG  7KH VXUIDFH
URXJKQHVV 5D RI WKH FRPSUHVVLRQ SODWHV VKDOO QRW H[FHHG � �P  7KH SODWHV VKDOO EH VXIILFLHQWO\ ULJLG WR
ZLWKVWDQG WKH VWUHVV SURGXFHG ZLWKRXW EHQGLQJ  DQG RI VXIILFLHQW VL]H WR HQVXUH WKDW DOO WKH FRPSUHVVHG WHVW
SLHFHV UHPDLQ ZLWKLQ WKH DUHD RI WKH SODWHV  7KH SODWHV VKDOO EH KHOG WRJHWKHU E\ EROWV RI VXLWDEOH VL]H  6WHHO
VSDFHUV  SUHIHUDEO\ LQ WKH IRUP RI ULQJV  RI WKLFNQHVV EHWZHHQ � � PP DQG � � PP  VKDOO EH XVHG WR HQVXUH WKH
UHTXLUHG FRPSUHVVLRQ  7KH VSDFHUV VKDOO EH RI VXFK D ZLGWK WKDW FRQWDFW ZLWK WKH FRPSUHVVHG WHVW SLHFHV LV
DYRLGHG  :KLOH WKH VSDFHU WKLFNQHVV PD\ EH EHWZHHQ � � PP DQG � � PP  WKH WKLFNQHVV RI WKH VSDFHUV XVHG
LQ D VHULHV RI UHODWHG WHVWV VKDOO QRW YDU\ E\ PRUH WKDQ  PP  

% 2YHQ� $Q\ ZHOO GHVLJQHG  XQLIRUPO\ KHDWHG DLU RYHQ FDSDEOH RI PDLQWDLQLQJ WKH FRPSUHVVLRQ
DSSDUDWXV DQG WHVW SLHFHV DW WKH UHTXLUHG WHPSHUDWXUH ZLWKLQ WKH WROHUDQFH OLPLWV JLYHQ LQ &ODXVH % � LV
VXLWDEOH  

% � 6DPSOHV

$V WKH WHVW FDQQRW EH SHUIRUPHG RQ WKH FORVXUHV WKHPVHOYHV  XVH W\SH % WHVW SLHFHV >GLVFV ZLWK D GLDPHWHU RI
�  �  PP DQG D WKLFNQHVV RI � �  �  PP@ SUHSDUHG DV VSHFLILHG LQ ,62 � �  

% � 7HVW FRQGLWLRQV

&DUU\ RXW WKH WHVW XQGHU WKH IROORZLQJ FRQGLWLRQV VHOHFWHG IURP WKRVH LQ ,62 � � �

FRPSUHVVLRQ  � 

GXUDWLRQ RI WHVW � K

WHPSHUDWXUH �    �&

% � 3URFHGXUH

% � 7KH FRPSUHVVLRQ DSSDUDWXV VKDOO EH DW VWDQGDUG ODERUDWRU\ WHPSHUDWXUH DQG LWV RSHUDWLQJ VXUIDFHV
FDUHIXOO\ FOHDQHG EHIRUH XVH  ,I D OXEULFDQW LV DSSOLHG  LW VKDOO FRQVLVW RI D WKLQ FRDWLQJ RI D OXEULFDQW KDYLQJ
VXEVWDQWLDOO\ QR DFWLRQ RQ UXEEHU  )RU PRVW SXUSRVHV  D VLOLFRQH RU IOXRURVLOLFRQH IOXLG LV VXLWDEOH  
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/XEULFDWLRQ RI WKH RSHUDWLQJ VXUIDFHV RI WKH FRPSUHVVLRQ DSSDUDWXV LV RSWLRQDO :KLOH JLYLQJ PRUH UHSURGXFLEOH
UHVXOWV  OXEULFDWLRQ PD\ VRPHZKDW DOWHU WKH FRPSUHVVLRQ VHW YDOXHV  ,I D OXEULFDQW LV QRW HPSOR\HG  WKH WHVW
SLHFH VXUIDFHV VKDOO EH IUHH IURP PRXOG OXEULFDQWV RU GXVWLQJ SRZGHU  

% � 0HDVXUH WKH WKLFNQHVV RI HDFK WHVW SLHFH  

% � � 3ODFH WKH WHVW SLHFHV EHWZHHQ WKH SDLUV RI SODWHV WRJHWKHU ZLWK WKH QHFHVVDU\ VSDFHUV  7LJKWHQ WKH
VFUHZV VR WKDW WKH SODWHV DUH GUDZQ WRJHWKHU XQLIRUPO\ XQWLO WKH\ DUH LQ FRQWDFW ZLWK WKH VSDFHUV ZKLOH WKH
UXEEHU SLHFHV DUH VTXHH]HG  7KH XVH RI WHVW SLHFHV ZLWK D WKLFNQHVV RI � �  �  PP LQ FRPELQDWLRQ ZLWK
VSDFHUV RI WKLFNQHVV EHWZHHQ � � PP DQG � � PP HQVXUHV WKDW WKH FRPSUHVVLRQ DSSOLHG WR WKH UXEEHU GLVFV LV
DSSUR[LPDWHO\ � RI WKH LQLWLDO WKLFNQHVV RI WKH WHVW SLHFHV  

% � � :LWKRXW GHOD\ LQWURGXFH WKH FRPSUHVVLRQ DSSDUDWXV FRQWDLQLQJ WKH WHVW SLHFHV LQWR WKH FHQWUDO SDUW RI
WKH RYHQ ZKLFK LV RSHUDWLQJ DW �  �&  $IWHU � K  UHPRYH WKH DSSDUDWXV IURP WKH RYHQ  ORRVHQ WKH EROWV
DQG WUDQVIHU WKH WHVW SLHFHV TXLFNO\ WR D ZRRGHQ VXUIDFH /HDYH WKHP WR UHFRYHU DW WKH VWDQGDUG ODERUDWRU\
WHPSHUDWXUH IRU �  �  PLQ  WKHQ PHDVXUH WKHLU WKLFNQHVV

% � � &XW WKH WHVW SLHFHV DORQJ WZR GLDPHWULFDO OLQHV  ,I DQ\ LQWHUQDO GHIHFWV VXFK DV JDV EXEEOHV DUH IRXQG  
GLVFDUG WKH WHVW SLHFH

% � ([SUHVVLRQ RI UHVXOWV

7KH FRPSUHVVLRQ VHW &  H[SUHVVHG DV D SHUFHQWDJH RI WKH LQLWLDO FRPSUHVVLRQ  LV JLYHQ E\ WKH IROORZLQJ
HTXDWLRQ�

V

K K
&

K K

ZKHUH

K LV WKH LQLWLDO WKLFNQHVV  LQ PLOOLPHWUHV  RI WKH WHVW SLHFH�

K LV WKH WKLFNQHVV  LQ PLOOLPHWUHV  RI WKH WHVW SLHFH DIWHU UHFRYHU\�

KV LV WKH KHLJKW  LQ PLOOLPHWUHV  RI WKH VSDFHU  

5HSRUW WKH PHDQ YDOXH DQG WKH VWDQGDUG GHYLDWLRQ  

7KH UHVXOWV IRU WKH WKUHH WHVW SLHFHV VKDOO QRW GHYLDWH E\ PRUH WKDQ   IURP WKH PHDQ FRPSUHVVLRQ  
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$QQH[ &
LQIRUPDWLYH  

6ZHOOLQJ EHKDYLRXU LQ RLOV

&  *HQHUDO

7KH UXEEHU SDUWV WR EH H[DPLQHG DUH VWRUHG LQ D PL[WXUH RI EHQ]\O DOFRKRO DQG SHDQXW RLO IRU � K DW D
WHPSHUDWXUH RI �  �&

$IWHU H[SRVXUH WR WKH RLO  WKH FKDQJHV LQ PDVV DQG YROXPH DUH GHWHUPLQHG  

&  $SSDUDWXV DQG PDWHULDOV

&  PO FRQLFDO IODVNV ZLWK JURXQG JODVV VWRSSHUV

& 'U\LQJ RYHQ  

& � (WKDQRO ��  

& � %HQ]\O DOFRKRO  

& � 3HDQXW RLO  

& � 3URFHGXUH

:HLJK HDFK RI ILYH FORVXUHV LQ DLU DQG LQ D VXLWDEOH OLTXLG HWKDQRO  RU ZDWHU ZLWK D WLQ\ DPRXQW RI GHWHUJHQW
3ODFH HDFK WHVW SLHFH LQ D  PO FRQLFDO IODVN  DGG D PL[WXUH RI � PO EHQ]\O DOFRKRO DQG �� PO SHDQXW RLO DQG
VWRSSHU WKH IODVN  6WRUH IRU � K DW � �& LQ WKH RYHQ  

$W WKH HQG RI WKH H[SRVXUH SHULRG  UHPRYH WKH WHVW SLHFHV IURP WKH RLO  FOHDQ WKHP ZLWK HWKDQRO DQG DOORZ WKHP
WR GU\ DW URRP WHPSHUDWXUH  5HZHLJK WKH WHVW SLHFHV LQ DLU DQG LQ WKH OLTXLG XVHG IRU WKH LQLWLDO ZHLJKLQJ  

& � 'HWHUPLQDWLRQ RI LQFUHDVH LQ PDVV

&DOFXODWH WKH LQFUHDVH LQ PDVV P P RI HDFK WHVW SLHFH  DV D SHUFHQWDJH  DV IROORZV�

P PP
P P

ZKHUH

P LV WKH PDVV RI WKH WHVW SLHFH EHIRUH VZHOOLQJ�

P LV WKH PDVV RI WKH WHVW SLHFH DIWHU VZHOOLQJ  
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& � 'HWHUPLQDWLRQ RI LQFUHDVH LQ YROXPH

&DOFXODWH WKH LQFUHDVH LQ YROXPH 9 9 RI HDFK WHVW SLHFH  DV D SHUFHQWDJH  DV IROORZV�

) )

)

P P P P9
9 P P

ZKHUH

P LV WKH PDVV LQ DLU RI WKH WHVW SLHFH EHIRUH VZHOOLQJ  LQ JUDPV�

P) LV WKH DSSDUHQW PDVV LQ WKH LPPHUVLRQ OLTXLG RI WKH WHVW SLHFH EHIRUH VZHOOLQJ  LQ JUDPV�

P LV WKH PDVV LQ DLU RI WKH WHVW SLHFH DIWHU VZHOOLQJ  LQ JUDPV�

P) LV WKH DSSDUHQW PDVV LQ WKH LPPHUVLRQ OLTXLG RI WKH WHVW SLHFH DIWHU VZHOOLQJ  LQ JUDPV
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$QQH[ '
LQIRUPDWLYH  

'HYHORSPHQW RI D ILQJHUSULQW E\ JDV FKURPDWRJUDSK\

'  *HQHUDO

5XEEHU SDUWV DUH H[WUDFWHG ZLWK Q KHSWDQH  6XEVWDQFHV PLJUDWLQJ IURP WKH UXEEHU PDWUL[ LQWR WKH Q KHSWDQH
DUH DQDO\VHG E\ JDV FKURPDWRJUDSK\  7KH JDV FKURPDWRJUDP REWDLQHG LV HYDOXDWHG DV D ILQJHUSULQW  LQFOXGLQJ
D VHPL TXDQWLWDWLYH DVVHVVPHQW  7KH FKURPDWRJUDP LV QRW XVHG WR REWDLQ LQIRUPDWLRQ RQ LQGLYLGXDO
FRPSRQHQWV RI WKH UXEEHU  

'  $SSDUDWXV DQG PDWHULDOV

' Q +HSWDQH  

' *DV FKURPDWRJUDSK  VXLWDEOH IRU RSHUDWLRQ ZLWK D FDSLOODU\ FROXPQ  ZLWK D VSOLW VSOLWOHVV LQMHFWRU DQG D
IODPH LRQL]DWLRQ GHWHFWRU ),'

' � &DSLOODU\ FROXPQ  OHQJWK �  P  LQQHU GLDPHWHU �  PP  VWDWLRQDU\ SKDVH 29 � RU VLPLODU  ILOP
WKLFNQHVV  �P  

' � &DUULHU JDV� QLWURJHQ  �� ���  SXUH  

' � 5RWDU\ VKDNHU  

' � �  PO FRQLFDO IODVN  ZLWK JURXQG JODVV VWRSSHU  

' � 3UHSDUDWLRQ RI WHVW VROXWLRQ

,PPHUVH UXEEHU SDUWV KDYLQJ D WRWDO VXUIDFH DUHD RI �  FP LQ  PO RI Q KHSWDQH LQ D FRQLFDO IODVN  $JLWDWH
WKH VXVSHQVLRQ LQ D VKDNHU IRU  K DW URRP WHPSHUDWXUH VSHHG� �  PLQ  

)LOWHU WKH VROXWLRQ REWDLQHG WKURXJK D GLVSRVDEOH  �P ILOWHU  7KH WHVW VROXWLRQ KDV OLPLWHG VWDELOLW\  3UHSDUH
WKH VROXWLRQ DQG SHUIRUP WKH *& DQDO\VLV RQ WKH VDPH GD\ WKHUHIRUH  

' � *& DQDO\VLV

&DUU\ RXW WKH DQDO\VLV DV LQGLFDWHG LQ 7DEOHV DQG  7KH IROORZLQJ DUH W\SLFDO FRQGLWLRQV�

&ROXPQ SUHVVXUH� ��  N3D �  SVL  

6HSWXP IOXVK� � PO PLQ

,QMHFWRU WHPSHUDWXUH� �  �& WR �  �&

,QMHFWLRQ YROXPH� �O XVH RI DXWRPDWLF LQMHFWRU ZLWK DQ LQMHFWLRQ YROXPH RI � �O DOVR UHFRPPHQGHG

'HWHFWRU WHPSHUDWXUH� �  �&
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7DEOH ' ² 6HSDUDWLRQ SURJUDPPH

7LPH

PLQ

6SOLW

PO PLQ

  

�  

7DEOH '  ² &ROXPQ WHPSHUDWXUH

7LPH

PLQ

+HDWLQJ UDWH

�& PLQ

7HPSHUDWXUH

�&

 ²  

� ²  

² � ²

� ² �  

² � ²

� � ² �  

�� � ² �  

5H HTXLOLEUDWLRQ WLPH DIWHU FRROLQJ WR �&� � PLQ
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SURGXFWV VHH ,62 ��� � DQG ,62 ���� � RU RWKHU GU\ SURGXFWV  

7KH GHWHUPLQDWLRQ FDQ SURYLGH GHWDLOHG LQIRUPDWLRQ DERXW WKH EHKDYLRXU RI UXEEHU PDWHULDO ZLWK UHVSHFW WR
PRLVWXUH E\ PHDVXULQJ WKH PRLVWXUH OHYHO DW GLIIHUHQW VWDJHV LQ WKH VWHULOL]DWLRQ DQG GU\LQJ SURFHVVHV

) 3UHWUHDWPHQW RI VDPSOHV

) 1R SUHWUHDWPHQW

7KH FORVXUHV DUH WDNHQ RXW RI WKHLU SDFNDJH H J  FDUWRQ  DQG WHVWHG ZLWKRXW DQ\ SUHWUHDWPHQW  
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) � 6WHDP DXWRFODYLQJ DQG GU\LQJ SUHWUHDWPHQW
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3HWUL GLVK ZLWK WKH IODQJH VLGH GRZQ DQG GU\ WKHP LQ VWHSV LQ DQ RYHQ DW D WHPSHUDWXUH RI �&  

5HPRYH DW OHDVW  FORVXUHV DW � K  � K � K DQG � K LQWHUYDOV DQG DOORZ WKHP WR FRRO EHIRUH WHVWLQJ  

) � 'HWHUPLQDWLRQ RI UHVLGXDO PRLVWXUH

&DUU\ RXW VDPSOH SUHSDUDWLRQ DQG GHWHUPLQH WKH UHVLGXDO PRLVWXUH LQ DFFRUGDQFH ZLWK ,62 ��� �� ���  
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(ODVWRPHULF SDUWV DUH KHDWHG XQGHU GHILQHG FRQGLWLRQV LQ D GHILQHG DWPRVSKHUH H J  LQHUW JDV RU DLU 7KH
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$V VSHFLILHG LQ ,62 �� � �  &ODXVH �  

* � 3UHSDUDWLRQ RI VDPSOHV
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6WHS � +ROG DW �  �& IRU  PLQ ZLWKRXW SXUJH JDV IRU DXWRPDWLF PHDVXUHPHQW RI WKH VDPSOH PDVV

 7KLV SURJUDPPH LV D FRPSURPLVH EHWZHHQ DFFXUDF\ RI PHDVXUHPHQW DQG WKH WLPH QHHGHG WR FRPSOHWH WKH UXQ  
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BS EN ISO 8871-2:2004+A1:2014 
      ISO 8871-2:2004+A1:2014 (E)



�

.H\
 UHPRYDO RI YRODWLOH PDWWHU  ���     � PJ  
 S\URO\VLV RI HODVWRPHU �� ��  �  � ��  � PJ  

SRLQW RI LQIOHFWLRQ ��� � �&
H[WUDSRODWHG RQVHW WHPSHUDWXUH ��� �  �&
VORSH  �  V

� FRPEXVWLRQ RI FDUERQ EODFN  � ��     � PJ  
UHVLGXH  �  �� PJ  ZKLWH FUXPE  
SRLQW RI LQIOHFWLRQ � � �  �&

7HPSHUDWXUH SURJUDPPH�
�  �& IRU  PLQ
�  �& WR ��  �& DW �  �& PLQ SXUJH JDV 1 DW  PO PLQ  
��  �& WR   �& DW � �& PLQ SXUJH JDV DLU DW PO PLQ

)LJXUH *  ² 7\SLFDO 7* FXUYH IRU D FDUERQ EODFN ILOOHG EURPREXW\O HODVWRPHU

BS EN ISO 8871-2:2004+A1:2014 
ISO 8871-2:2004+A1:2014 (E)



�

.H\
 7* FXUYH
 GLIIHUHQWLDO 7* FXUYH
� RUGLQDWH VFDOH IRU WKH GLIIHUHQWLDO 7* FXUYH    PLQ

)LJXUH * ² 7\SLFDO 7* FXUYH  ZLWK VXSHULPSRVHG GLIIHUHQWLDO FXUYH
IRU D FDUERQ EODFN ILOOHG EURPREXW\O HODVWRPHU

BS EN ISO 8871-2:2004+A1:2014 
      ISO 8871-2:2004+A1:2014 (E)



© ISO 2005 – All rights reserved
 

Annex H 
(informative) 

 
Determination of a fingerprint by surface infrared spectroscopy 

(ATR, attenuated total reflection) 

H.1 General 

The principle of ATR measurement is shown in Figure H.11). 

 

Key 
α angle of incident light 
λ wavelength of the radiation used 
n refractive index of crystal (n1) and test specimen (n2) 

1 ATR-crystal 
2 rubber material (test specimen) 

Figure H.1 — Test specimen at the ATR-crystal and pathway of IR-beam 

                                                      

1) For more information refer to relevant literature or ISO surface infrared measurements. 

!

"
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H.2 Apparatus 

H.2.1 Fourier transform infrared spectrometer (FTIR-spectrometer). 

H.2.2 ATR-device. 

H.3 Preparation of samples 

H.3.1 For sample preparation, provide flat contact surfaces. 

H.3.2 Cut the elastomeric part along an appropriate axis and take the cut edge as surface for measuring. 

NOTE This provides an elastomeric spectrum without the influence of coatings. Also bands from silicone oil that is 
often applied to the surface of elastomeric closures, in this way will not disturb the spectrum of the elastomeric material. 

H.4 Procedure 

H.4.1 General 

Conventional ATR is only appropriate for elastomeric parts, which have extended flat surfaces to be in contact 
with the ATR crystal. 

Single bounce ATR is necessary if only small surfaces are available to be in contact with the ATR-crystal. Low 
contact areas give better results for strongly absorbing rubber samples (e.g. high filler content, carbon black 
as filler). 

ATR equipment for an IR microscope provides also access to very small flat contact areas. 

The refractive index of the crystal material determines among others (e.g. angle of incident light, wavelength) 
the depth of the penetration of the IR-light into the substrate. 

The crystal material is chosen to be dependent on the absorbance characteristics of the analyte. In the case 
of highly absorbing elastomeric materials (e.g. carbon black filled formulations) a lower depth of penetration 
and/or a small contact area provide appropriate spectra. 

H.4.2 Examination of the samples by ATR 

Put the flat surface(s) of the elastomeric part(s) on the ATR crystal. Apply a constant (reproducible) pressure 
to get close contact. 

Measure a spectrum from 700 cm–1 to 3 800 cm–1. 

H.5 Expression of results 

H.5.1 The result is a spectrum in transmission mode (% transmission) obtained as surface IR from wave-
number 700 cm–1 to 3 800 cm–1. The range of spectrum may be slightly shifted depending on the crystal-
material chosen. It can be compared to a reference spectrum with respect to the characteristic wave numbers. 

H.5.2 Report the experimental conditions such as resolution, number of scans and bench purging. 

!

"
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