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Foreword 

This translation has been made based on the original Japanese In­
dustrial Standard established by the Minister of Economy, Trade and 
Industry through deliberations at the Japanese Industrial Standards 
Committee according to the proposal for establishment of Japanese In­
dustrial Standard submitted by National Institute of Advanced Industrial 
Science and Technology (AIST)/ Japan Environmental Management Asso­
ciation for Industry (JEMAI) with the draft being attached, based on the 
provision of Article 12 Clause 1 of the Industrial Standardization Law. 

This JIS document is protected by the Copyright Law. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with a patent right, application for a patent after opening 
to the public or utility model right. The relevant Minister and the Jap­
anese Industrial Standards Committee are not responsible for identify­
ing the patent right, application for a patent after opening to the public 
or the utility model right. 
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JAPANESE INDUSTRIAL STANDARD JIS K 0450-70-10 : 2011 

Testing methods for perfluorooctanesulfonate (PFOS) 
and perfluorooctanoate (PFOA) in industrial water 

and wastewater 

Introduction 

This Japanese Industrial Standard has been prepared based on the first edition of 
ISO 25101 published in 2009 with some modifications of the technical contents made so 
as to be applicable to industrial water and wastewater. 

The portions with continuous sidelines or dotted underlines are the matters in which 
the contents of the corresponding International Standard have been modified. A list of 
modifications with the explanations is given in Annex JD. Annex JA to Annex JC con­
tain matters that are not given in the corresponding International Standard. 

1 Scope 

This Standard specifies the methods for determination of the linear-chain isomers of 
1, 1, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8-heptadecafluorooctanesulfonate (perfluorooc­
tanesulfonate PFOS) and 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8-pentadecafluorooctanoate 
(perfluorooctanoate, PFOA) inj:nd!J~txi~L_w_g.t~.r ___ gnct __ W_~$_t~_w_~t~r by using the solid-
phase column and high performance liquid chromatograph tandem mass spectrometer 
(LC/MS/MS meter) (see table 1). 

NOTE: The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

ISO 25101 : 2009 Water quality - Determination of perfJuorooctane­
sulfonate (PFOS) and perfJuorooctanoate (PFOA) - Method for unfil­
tered samples using solid phase extraction and liquid chromatogra­
phy/mass spectrometry (MOD) 

The symbols which denote the degree of correspondence in the con­
tents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/lEe Guide 21-1. 

Table 1 PFOS and PFOA 

Formula Abbreviation CASa)-No 
Perfluorooctanesulfonate CF3(CF2hS03H PFOS 1763-23-1 
Perfluorooctanoate CF3(CF2)6COOH PFOA 335-67-1 
NOTE 1 Perfluorooctanesulfonate and perfluorooctanoate mean the linear-chain type, how-

ever, these designations can include branched type. In this Standard, the analyte is 
the linear-chain type. 

NOTE 2 PFOA includes the acids and its salts. 
Note a) CAS: Chemical Abstract Service 
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2 Normative references 

The following standards contain provisions which, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in­
cluding amendments) indicated below shall be applied. 

JIS_K_QQRQ _____ Q?..1J?xf!lKylf}~_[Q!:._9bf#JJir;ql/J_lJJjdx~j§ 

JIS_K_QQ91 _____ Sf1mplj}lg-mf!th()d~fQx-illdlJ~t!:.jJJLHc~tf}!:_~.nrlilldll~tri~LJf~~tf3.W~t{:!r 

JIS_K_Q1Ql _____ T£l~tingm_f}_th9.d~l()~jndll~t!:i~l_w~tf}K 

JIS_K_Q1Q2 _____ T£l~tingm_f}_th9.d~l()~jndll~t!:i~l_w~~t{:!Jf~tf}!: 

JIS_K_Q13G _____ Q?1J?xf!IKYlf}~_[Q!:.lliglLP_f}!:[Q!:.lJl~.n~?..liqyic!._c;Il!:9.m~t.QgK/jJJlhy!!JJ/!-§~_ 
~Jlf3.r;J!:.elJl?.t!'y 

JIS_K_Q211 _____ T£lr;h1Ji~Q.lt{:!!:.m~l()~!1n/Jlytic;~I~hf3.mi~t.I:x-{G{:!n{:!!:/})Jl~!:.t) 

JIS_K_Q21R _____ T£lr;h1Ji~/JLt{:!!:.m~l9.~!1n/Jlytic;~I~hf3.mi~t.I:x-(Anf!!yti~/JLin~tI:ym_f}!J.JJl~!:t) 

JIS_K_QRR1 ______ Wf1tf}K_Y~f!..d_[Q!:.i.ndJ!~tfiql_wq_t£l~!!_!J.fj_w..Q.§t?.Wq_t£l~!1PQ._ly~~$ 

JIS_K_llQ7. _____ NitI:9K?.1l 

JIS_K_SQ39 _____ .,:'tc;f!..tQnjt!:.~I£lI9.I:pf}§t~9jr1f}_Kf!..~~duf3._~ndp_Q!yc;hIQKin!1_t?.d}Iiph{:!nxl!1ntJ:ly~~~ 
/Rf3.~gf!...nt) 

JIS_K_S3R9 _____ .ftlJlmQ.niJ!JJ1J;{r;f}_~/Jtf3._{ll£lQ.g?.1Jt) 

JIS_K_SS91 ____ )YlfJt.htJ:.n9.L(!J£lt;lX?.1Jt) 

JIS_R_a5..Qa _____ QJ~$§!!_pPfjxtL~lJ~l()~~h{:!mic;~If!PQ./y.$j$ 

JIS_R_a5..Q5.. _____ J!9.!y!JJ_f}lI:~9_glq§~w/J~f} 

JIS_Z_Q_IQJ ______ Sj!i9f!gf!ldfJ~i~9!!_!J.J~lQI:JHJ_c;kqg~l}g 

3 Common matters 

3!J ____ G~n~~~1 

T..h~_g~:rr~r~l_ma.tt~I$ __ Qf_~h~}:Xl:.i~_~I_9.:!H~JY_i?ii?_~ha.n_b.~ __ i!!_a.~~_QXg~IW~_with_JJSJ\_QQfHt 

3!2 ____ T..~xm_~_~nd_d~fj.nitiQn~ 

EQx_th~_l?llXl?9~~_Qfthi~_S_t9.:nsl~xgJ __ th~_t~xJ))_$ __ ~J1g_g~fi_:rritt9_:rr~ __ gi~~!!-i1}-JIS-K-QJQJ., __ JJS 
K_QJQ2J __ J1S __ :K __ O_2JJ __ 9x_JJS_K_Q_2JJ)._~pply!. 

3!_3 ____ Hjgh _ p_~rfQ~map.~~ _liq~j.5l_ ~hrQ_mat9grap-b __ t~J),d~:m __ ma~_~ __ ~.P~<;t:r_Qm~_trY _ (LClMSIMS 
m_~thQd) 

Q~n~I~l_)n9.:tt~x~ __ Qf_t_h~_high-p-~xfQxm~n~~-ligJ.J.j-d-~lH:9JTIgtQgxgl?h_t9-_1}g~m_)J1g~$ __ ~p.~~_-. 
tn~mgt:rY_-i?h~11-h~-in-~-~~Q:r(l-~-n~g-wj-th-JJS-K-QJ-:l(t. 

3A: ____ Wat~r 

W9.:t~x __ tQ_J)g __ lJ_~~g_j!!_Jb-_i$ __ St9.:n5l~xg __ ~_h9.:1l_h~ __ Qf_Al __ tQ __ -A_{_in_a.~~_Qxga.nG~ __ w_ith_JJS_J~ 
QJjJj_T .. 
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,3.._ ~ ___ JJ,~~g~n~~ 

Thg_X~~g~:nt.~_ll_~gg __ ~h_~JJ_h~_~B_JQUQWB..._ 

3 
K 0450-70-10: 2011 

a) rh~_X~gg~nJ&_1l_~~g __ B..h~Jl_R~_.in __ ~~<;5n:d~nG~ __ w_i_th __ t_h~_x~l~~m}t __ ~J.9:p.~n~B..EJ __ J:ngll_~tr.i_~l 
,St.~_1}d~rd$ __ {h~x~~ft_EJx_x~f~rr_~_Q. __ tQ __ ~_~ __ '~JISJ~_a.nd_B..hgn_nQt __ int~:rf~x~_.with __ th~ __ t~$_t!_If 
,th_~ __ rg_~K~nt __ h~B __ nQ __ r~I~'y'~_1}t_JIS __ ~p-~~ifiGgtjQ:n2 __ th_~_t __ whid1 __ Q._Q_~~ __ 1}Qt_.int~xf~x~_.with 
,th_~_tEJ_~t_$_h9:11k>_~_1l_$_~g_., 

b) B&~g~:nt.~ __ lJBg_d_fQr_l?X~R~r~tj_Q.:n_Qfx~f~x~:n~EJ __ B..9.l~t_i9_1}B __ B..h~n_R~_tr_~_G~gRl~_.tQ __ th~ __ N_~_~ 
,tiQn~I __ M~~B..~rEJ_m~:nt. __ s..tgnd9::r_Q. ___ (.8.xt.id_~ __ J_:?_4-, ___ th~ __ M_~_~_~llX~rrJ..~nt __ AGt2~ __ lf __ th~~~ __ 9::r~ 
.h9:rd __ tQ __ Qb.tgi1}~ __ <;Qm_mEJx~igny. __ ~_y.~_il9:Rl~ __ r~_~K~.:nt~ __ 9J __ w_hi~h __ th~ __ 1?_\lxj_ty-__ ~ng __ ]J_1}<;gx= 
,tgjnty-_gx~J~nQwn __ ~h_~JJ_h~_~B..~d~ 

c) ~9:r~ __ $_h9:n __ b.EJ __ ~XEJx~iB..~d_a.ga.j_1}$_t __ th~_j.:ndQ9X __ <;Qnt9:mj.:n~tiQn, __ thEJ __ inh~l9:t.iQ.:n_RY __ QX __ ~_Q._~ 
.h~r_~nG~ __ tQ_t_h~_h\l.mgn_J~QdY-_Qf_:r.~a.K~ntB_l-_wgB..t~~gtgx, __ ~_t~_. __ T_hEJ __ QR~r.~tjQn_Qf.~Q:n~~:n= 
,tx~tj_Qn_~:ng_'y'Ql~_tili.?:_~_tiQn __ Qf_$_Qly.~ntB.._B..h~1l_9_EJ __ <;_~xri~d_Q]Jt_~t._~_RlfJ~~_Rr9_yid~d_~ith_g 
PX_Ql?gX_~~h_~_\l.$_t_~g]J_i.p.m~nt_B_lJ~_h_g~_j.:n$.idEJ __ th~ __ dr~ft. __ H~ngli.1}g_Qf_thg_x~gg~nt$ __ $h~U 
:b_EJ __ w_ith __ ~]JJfi~i~:nt __ <;a.x~2_gn_Q. __ i:n_g~~_QxgfJnG~_~it_h_t.l)&x~la._t~d_lfJ~B.._~ng_x~g~l~_tiQn~! 

3.._6 ____ Gla~_ew~;r:~ 

Thg_g~n~x~lJ))._~_tt~XB.._Qf.gla._~B..w~r_~ __ ~h_~JJ_h~_9:$_JQUQWB_~ 

a) rh~_gl~$_~w~rEJ __ t.Q __ h~_ll_$_~g-, __ ~nl~_$~ __ Qt.h~r.w_i$~ __ $p_~_GifiEJ_dl-_~ha.U_R~_j:n __ ~<;~Qr.d~:n~EJ __ wit.h 
J1S __ R_a~~_3 __ 9:ng __ JJS_R __ 3_Q_O_Q_. __ Jfth~_pxQ~EJ_dTIr~ __ inGlll_d~_$ __ h~9:tj_1}g_QP-~x~tj_Q.:nl-_RQr9_$jli= 
,Ga.t~_gl9:B..$ __ ~ __ l_$pg_GifiEJ_d_inJIS_R_a~Q_3 __ $h~_U_R~_~~~d! 

b) rh~ __ dEJ_~j_G~~:nt._t.9 __ R~ __ ~B..EJ_d_J9x __ d~Bj~_Ggt.9XB..1 __ lJnl_~~B.._Qt.h~r_wj_$~ __ $p'~_GifiEJ_d1 __ ~h~_U __ 9_~ __ t_h~ 
Ty-p-~_A~_C.l~B_$_J __ $ih~_~_K~I_d~$_i<;~~nt_fQr.p.~~I~~ginK_~p-~dfigg_j_1}_JlS_Z_Q_7_0J_._ 

c) rh~_gl~_$~w9:r~ __ $h9:U __ 9_~ __ W~$_h~ct_with_.wfJtEJX __ $p_~~ifi~_d_in_~!2 __ ~t_t_h~:n_.with __ mEJ.th_~.:n9l 
,$pg~ifi~_d.i:n_JIS_K_a~~_l., __ ~1}d_lgft_1!ntilth~_mgt.h9:nQlh~$_'y'Ql~tili.?:g_Q._'pxj_QX_t_Q __ \l.$_~_., 

3.._ '1 ____ W Q;r:king _G~XY~ 

.In_.px~p-a.xgt_i9_1} __ Qf._wQr.kinK_~1!x~~l- __ r.~JEJx~n~~ __ B_9IlJt.i9_1} __ $_h9:11_k>_~ __ PX~P-fJx~d __ in __ 4 ___ tQ __ Q 

$tEJ.P.R~d_}.J.p __ <;QnG~ntx_~tiQnB.._wit_hinth~_g~t_~xm_i_1}9:t.i9_1}_r.~_1}g~_B_9 __ th_~t_t.l)&_~mQ1!nt_Qft.~rg~t 
~:n~lYt.EJ __ fJt __ th~ __ tj_J))&_Qf_intr9_dlJ~tiQn_intQ_.thg __ hjgh_pgl;fQxmfJnG~_.lig]J_id __ Ghr;QmfJt9g:ra.ph 
,tgnQ._~_m_mgB..B __ $pg_GtxQmgt.~x_j_$_~g]J_~I.tQ_t_h~_~mQ}.J.nt_in_th_~ __ Q._~tEJx.m_i:ngt.i9_:n_r_~:ng~~ 

NOTE 1 The designation of test target compound used is in accordance with the 
nomenclature of compound determined by the Chemical Society of Ja­
pan [based on the organic chemistry nomenclature of the International 
Union of Pure and Applied Chemistry (IUPAC)] and abbreviations, 
PFOS and PFOA, are used. The designation of reagents is based on the 
inorganic chemistry nomenclature and organic chemistry nomenclature 
of IUPAC and is basically conformed to the compound nomenclature 
determined by the Chemical Society of Japan and the designation of JIS 
reagents. 

NOTE 2 The concentration of a reference solution is expressed by the mass in 1 ml 
(J.!g/ml or ng/ml). 

NOTE 3 The concentration of mixed solution of liquid reagent A and liquid re-
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agent B is expressed by A - B (a + b), which indicates that A and Bare 
mixed in the rate of a ml and b ml. 

NOTE 4 The concentration indicated in parentheses at the rear of the designa­
tion of a reference solution is an accurate concentration. 

4 Sample 

4.1 Sampling 

4.1.1 Sample container 

Sample container used shall be a lQQJJJ-LtsLt_O_OD __ ml. bottle with polypropylene screw 
cap. For the polypropylene screw cap, use of a packing of tetrafluoroethylene resin, etc. 

shall be avoided to prevent contamination. 

The sample containers shall consist of materials which do not contaminate the sam­

ple or adsorb the target analyte during use or storage. The container shall be washed 
with water in 5.2 a), then with methanol in 5.2 b) and left to stand until methanol has 
evaporated. Use of all types of fluororesin, elastomer and tetrafluoroethylene resin 

materials shall be avoided since they are associated with the risk of contamination. 
Use of glassware shall be avoided due to potential analyte loss due to adsorption. Fur­
ther, since all of the sampled volume will be used, the sampling containers of the re­

quired volume shall be prepared. 

~tJ_._~ _____ S.~mpling _ QP.~:r_~_ti~HJ 

T..h~J?J!mRlil}g_9-P.~XR-tiQD_~hR-n1~~ __ 9:$_J9.UQw.:$_._ 

a) SaIDP1ing_J)f_~!Jrf~~~_w~~~:r ____ Lt __ $h9:1t1)_~ __ in_~~c;_QXd~nG~ __ wj._th __ 1~1~1 __ Qx __ 4-:._L2 __ Q£_JIS_J~ 
QQ~!t_ 

.E~R-J))jD~ __ tbg __ w.:~t~x_J9.:r __ ~9)1t~))liD~ti~Hl_JrQXu_Jl1-JQr9_C;R-XRQD __ r~_$jn __ ~nct_x}.J.J)J)gX __ ~Dd. 
~DJBJ.x~_fr~~_~9_m_fr9.m_inn1-J~rr~~_9.[~"Q~h_~9)1t~}:Xl:.iD~ti9.D_RxiQr_tQ_1-J_$~: 

b) SaIDP_Ung __ Qf_wat~r. __ ~t __ ~~<;!h __ (lepJlt ___ H __ $11~lt_h~ __ itL_~c;_GQrct~D~~ __ wj._th __ 1~1!4 __ Q[_JJS._J~ 
QQ~!t. 

Ex~mjn~ __ th~ __ w_~_t~r __ £Qx __ c;nnt~min~tj.Dn_£:rQm __ fl\19.r_Q~~rh9)1_x~~irr __ ~rrJl_x"QJ:?J:?~r_J:rnd 
~n$~x~_fr~~_~9_m_fr9.m_inn"Q~rr~~_9.[~"Q~h_~9)1t~Xl}iD~ti9.rr_RxiQr_tQ_~_$~: 

.E~J~.))JiD~ __ tbg __ w.:~t~x_J9.:r __ ~9)1t~))liD~ti9.rr_JrQXU __ n1-JQr9_C;R-XRQrr_X~_$jn __ ~nct_x}.J.J)J)_~X __ ~rHJ. 
~rr_$~x~Jr~~_~9_mJr9.mjnn1-J~rr~~_9.[~"Q~h_~9Xlt~}:Xl:.iD~ti9.rr_RXiQr_tQ_~_$~: 

4.2 Handling of sample 

T..h~_hgngliDKQf_$~JnpJ~_$_h~ltJ?g_R-_$_fQn9_W_$: 

a) Carry out the test immediately after sampling. If this is not practicable, store the 
sample in a dark place at Q_~_CJ_Q __ 10 __ ~_Q, and test it as quickly as possible. 

b) For measurement of the sample volume, the whole volume of which is to be used, 
either subtract the mass of the sample container from the mass of the container 
containing the sample, or put a mark on the container at the water surface level at 
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the time of sampling and then after completion of the test, fill water up to the mark 
and take the volume of this water as the volume of the sample. 

5 Pretreatment of sample 

5.1 Summary 

The summary of pretreatment of sample shall be as follows. 

a) For the pretreatment of sample, add 13C-labelled PFOS and 13C-labelled PFOA as 

the internal standard substance, perform adsorption of the target analyte by pass­
ing water through a solid-phase column by the pressure reduction method 1) and 

clean it with a cleaning solution. Then, elute the target analyte with eluting sol­
vent and make a specified amount by concentrating. 

1;l) ___ JJ~!J~R~DQ._~Q._)11,~tj&r_iQ_tJ~~_~_~mRl~_j)}t~xf~r_~_i? __ ,~yith_PJ~l)?_~in.g_W_~t~r.._~t_;;:t __ C;_Qni?t~Dtx_;;:t_t~ 
.~nd __ th~_i? __ th~ __ Rr..~_tr..~_;;:t_tm~nt __ Qf_tJ.)g_~~ml?l~ __ i~_Q.jJfi~!JH1 __ ~~RgX~tj_Qn_gn(J_~xtXg~tj_Qn_Qf 
.thg __ ~\l~R~nd~d __ mgtt~r.. __ i?h;;:tll __ b.~ __ p_~xfQxm~d __ in. __ g~c;_QxdgnG~ __ with_An.n~)~: __ JB_JQr __ r>x~= 
.tr..~_~tmgnt: 

c) Commercially available reagents and instruments often vary in quality. Therefore, 
check the blank test results, recovery and repeatability of the analyte for each new 
lot of reagents or instruments and for each series of pretreatment. 

Note 1) The pressure reduction method is a method in which sample is sup­
plied by making the bottom part under reduced pressure. The appa­
ratus is composed of a suction piping part, a vacuum pump or an as­
pirator. 

5.2 Reagents 

The reagents used shall be as follows . 

. ;;:t) ___ W~ter ____ 'rbg_w_;;:t_t~r_QJ_A1_{Qr.._A3)_in_a~1_~hgnJl~_!J~~~tfQ;l:_l?X~Rgr..~tiQn.-, __ Q-P.~r~tiQD_~nd 
l;lJ~Dk_t~~J_Qfx~gg~n.t~_. __ U~g __ w_;;:t_t~r..jmmg_(Ji~t~ly __ ;;:tJt~x_l?llxifiC;J~._tiQD: __ S!JRj~~t_th~_wgtgX 
.tQ_th~_Rr..Q_G~Q.~x~_gjygnjD_An.)l~)s~_JA_Rr_iQL_t9._!J~~jn_QxQ.~x_tQ __ GQn.fiDn_th~t)lQ __ R~~k_ii? 
.f9.\lDJl_~t __ th~_PD_~iti9.n_~QrX~~R9.ndiDg_tQ __ th~_x~t~ntiQD __ timg_Df_th~_Jgxg~t_;;:t_n~lyt_~ __ ~nd 
.th_~_t_it_h~_i?_}lQ_jDfi\l~n~~ __ Qn_th~_tg_i?t· __ JJ_r..~JI\lir..~_~t_l?~r..fQrill_l?llxific;_~_tiQD __ in_~~~QxQ.~)lC;_~ 
.w_itb __ NQ'rE_J? __ tQ __ c;1~\l~_~ __ 1 __ Qf_JJS_J~ __ QRR7: __ Alt~Dl~tiy~Jy-, __ w~t~x __ Qf_A1_QI_Aa __ ill~y-_b~ 
.tr..~_~t~d_with_g~tiy~_t~~t~~rhQ)lDx_th~Jik~_ .. 

b) Methanol The methanol specified in JIS K 8891 shall be used. Prior to use, carry 
out the operation in 5.4 c) on 10 ml of methanol, and then perform the operation in 
6.4 d) on the resultant solution in order to confirm that no peak is found at the po­
sition corresponding to the retention time of the target analyte. After the seal is 

broken, store in a place free from contamination . 

. G) ____ ~_~C_~lab~lle~lJ~Jf_Q_s.jn.t~XDJ~1_~_taDJl~x~l_~t9J~k_~QlMtiQ~-' __ Qf_9..QJ!g[ml-GQnG~Dtr-~tiQn: 

.9.) ___ ~_~C_~lab~lle~lJ?EQ_S_iD_t~r~~t~tJ~_~dard_~9.1~t.i9.n_(lO_J.~g(ml1 ___ Tgk.~_J __ ml_Qf_~~J~~=1~_9_~1l~d 
.r~_Q_Sjn.t~xn~1_~tgnd~nl_$tQ_C;k_$QllJtiQn_(QQ_ug!mJ)2_tx~n$f~x_itjnt9._~_Q_ml_YQll!m~triG 
.flg~k_gJx~gdY_~Qnt;;:t_iningJ __ mltQ __ 2._ml_Qf_m~th~n9.1_~n.Jl_~dd_m~t_h~n.Qlll-p._tQ_th~_m~xk: 
.StQX~_it-,-jfX~ql!ix~d1_in_;;:t __ <i~rl~_Rlg~~_~tJ? __ ~C __ QX_lQW~r..·_ 
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~) ____ :~_C~l~b.~_U~d_P_fQS_i:nt~~n~l_~t~nd~~d_~Qh~tiQn_(O_._l_"gbn.J) ___ T~k-~_.l __ l))J_Qf.~_~C _ _J~R~ll~Q., 
rEQS __ in.t~XJ)J~\1 __ ~t.~uH!~xd __ $91lJ.ti9n_~.l_Q __ gg!mJ22 __ tr~n~f~r._it_i:nt9 __ ~_J_Q_O __ ml_Y9lJJ._m~txi~ 
tl~$k_~lrE;_~_9.Y_~.Qntgining-2--l))J-t9--5--l)l1-Qf.mgthgnQl-~_:nd_gQ._Q. __ m~tb.~.:nQl_1-Jll __ tQ_tbg_l)l~r.~~ 
S_tQrg __ it~_ifX_~Slv_i:r.~sJ_, __ in_g_Q.~Kk_.lll~~_~_~t_Q_~_Q_QrJQWE;X: 

f} ____ :~_C~l~b.~U~d_P_fQA_int.exn._~l_~_tan.~l~xd __ ~t.Q~k_~Ql~tiQn.J_9f_5_0_J"gfml_GQn.~~ntx~t.iQn! 

g) ____ :~_C ~ l~b.~_U~d _ P.fQA _ in. t~:r;tl~l_ ~t~.lld~:r_d _~_Ql ~tiQ;tl_ (1 Q_ llW:mJ) ____ r~k~ _1_ ml_ Qf. ~_~C _ _Jg R ~1l~Q. 
rEQA_iDt.E;xn~I_$_tgn..Q._~xQ. __ ~t.Q_Gk_._~QlJJ_tiQn __ (5..QJ"gfmn~_tKgn_~f~x_it_jnt_Q __ ~_5.._mlY9JJJ._m~txi~ 
tl~$k_~lrE;_~_9.Y_~_QntgiJ)_ing_.l __ l))J_t9_2 __ l)l1_Qf.mgthgnQl_~_:nd_~Q._Q. __ m~tb.~.:nQl_1-Jll __ tQ_tb.E; __ l)l~r.~~ 
S_tQr_E; __ it~_if_:r.~Slv_ir_~_Q._, __ in_g_Q.~Kk_.lll~~g_J~-t_Q_~_Q_QrJQWE;x: 

b} ___ :~_C~1~b.~_U~d_P_fQA_int.exn._~1_~_tan.5l~xd __ ~Ql~_tiQn._-<Q._l_"glmJl ____ Tgk_.~_.l __ l)ll_Qf.~_~C _ _J~R~ll~Q., 
rEQA_int~r:ngl._$_tgnsJ_~xQ. __ $_QI1Jtj_Qn_(lO __ gg!.l)lUJ __ tx~n~f~x_j._t __ int.Q __ 9:_J_O_O __ ml_YQlJJ._m~txi~ 
tl~$k_~lrE;_~_9.Y_~.Qntgining-2--l))J-t9--5--l)l1-Qf.mgthgnQl-~_:nd_gQ._Q. __ m~tb.~.:nQl_1-Jll __ tQ_tbg_l)l~r.~~ 
S_tQrg __ it~_if_:r.~Slv_ir_~_Q._' __ in_g_Q.~Kk_.lll~~g_~t_Q_~_Q_QrJQWE;x: 

i) Nitrogen, of Grade 2 high purity in accordance with JIS K 1107. 

NOTE: The internal standard stock solution obtained on the market may be 
used. 

5.3 Implement 

The implements shall be as follows. 

a) Graduated test tube with polypropylene screw cap, of 10 ml to 20 ml capacity, and 
graduated in 0.5 ml and 1 ml increments. 

b) Solid-phase column, filled with about 50 mg to 1 000 mg of absorbent. It shall not 

contain fluorocarbon resin except tetrafluoroethylene resin, and shall be applicable 
to the sample load up to 1 000 ml. Condition by passing a conditioning solution 
prior to use. 

Determine the flow rate of the sample, the type and required amount of condi­
tioning solution, cleaning solution and eluting solvent prior to use. 

NOTE: Examples of solid-phase adsorbent, conditioning solution, cleaning so­
lution and eluting solvent are shown in Annex A. 

5.4 Operation 

The operation shall be as follows. 

a) Passing of sample in the solid -phase column shall be performed under the condition 

that the column is completely filled with water. Shake the sample taken in 4.1.2 to 
mix well, and to the whole amount thereof, add the 13C-labelled PFOS internal 

standard solution (0.1 ~g/ml) and 13C-labelled PFOA internal standard solution (0.1 

~g/ml) (for example, 10 ~l of each), then let this sample run through the solid-phase 
column at a flow rate of 3 ml/min to 6 ml/min by the pressure reduction method. 

If a large amount of suspended matter is contained in the sample, carry out the 
operation in Annex JB. 

b) After the inside of the solid-phase column is cleaned by letting the cleaning solu-
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tion flow slowly from the upper end of the solid-phase column, remove the solution 
in the solid-phase column by centrifuging it at the centrifugal force of 15 000 m/s2 

(1 500 g) for 2 min or by depressurizing or pressurizing. Then, Glfa.JLthfj)1$5~ct~LW~U 
.QJ_th~_)?_~_I)lRl~_~Q)lt~j.)l~r_in_~hiGh __ thf_~~mlll~ __ wJ!$ __ GQDt.~iDf!l_wj._th __ ~})_Q~At_2 __ I)l1_tQ_}? __ ml 
.QJ_~l}JJiDKJ::?QlYfnt_t~t_th~ __ W~$hiDg~_flQ_w __ ~QntiD~AQ_lJ.$JY_1?J9.wJY-_fr.:Qm_t.h~_JJPF..~X __ ~nct_Qf 
.thf __ ~QliJl-F..ha.~~_~DIlJ.mn_~_nct_r~_G~iYf_j.t._iD_t.h~_gr~ct1!a.t.~J:~_tf~tt.1!R~_~ifhJ~QlYllXQP-Y-l~Df 
.$.Gr~_W __ Ga.ll_ .. Repeat this operation two or three times to elute the target analyte. 

The flow rate of elution shall be about one drop per second. 

NOTE 1 Cleaning the inside wall of the sample container in which the sample 
was contained with eluting solvent such as methanol will improve the 
reduction of recovery due to adsorption to the inside wall of the sample 
container. 

c) Blow nitrogen gently into the eluate while heating the eluate at 40°C or lower un­
til it has concentrated to about 1 ml and take this as the measuring solution. 

When the determination is not carried out immediately, store this concentrated 
solution at a dark place at 5 °C or under. 

NOTE 2 In the operation of blowing nitrogen, care shall be taken so as not to 
scatter the concentrated solution. The flow rate of nitrogen should be 
controlled to the degree where the movement on the surface of concen­
trated solution is barely visible. And care shall also be taken that 
when exsiccated, the target analyte can be scattered by blowing nitro­
gen. 

d) Carry out the operations of a) to c) on the same amount of water as the sample, and 
take it as the solution for blank test. Carry out the blank test for each series of pre­
treatment operation. Carry it out at least once in every 10 samples 

e) Carry out the operations of a) to c) on the actual sample to which the reference so­
lution has been added and take it as the solution for addition recovery test. For the 
evaluation of influence by the variation of the matrix and the sensitivity of meas­
uring instrument, when there is a difference in the property of sample and ex­
pected concentration, carry out the addition recovery test for each series of opera­
tion. 

6 High performance liquid chromatograph tandem mass spectrometry 

6.1 Summary 

The summary of high performance liquid chromatograph tandem mass spectrometry 
shall be as follows. 

a) Introduce a specified amount of measuring solution into the high performance liq­
uid chromatograph tandem mass spectrometry, ionize PFOS and PFOA by using 
the negative mode of the electronic spray-ionization method (ESI). Measure PFOS 
and PFOA by using the selective reaction detection method (SRM) and then deter­
mine the linear-chain type PFOS and PFOA according to the working curve me­
thod. 
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b) Optimize the elution condition of the high performance liquid chromatograph to the 
separation column to be used. Contamination from instruments shall be at most 
not more than one-tenth the expected concentrations in real samples. 

c) Interferences from instruments are significant for commercially available high per­
formance liquid chromatograph tandem mass spectrometer because many parts are 
made of fluororesin, elastomer, tetrafluoroethylene resin, fluorine series polymer 
oil or the like which are all associated with the risk of contamination. Therefore, it 
is necessary to check for possible contamination from individual parts, and where 
required, replace them with parts made of materials such as stainless steel and 
polyetheretherketone (PEEK) which have been confirmed to be free from contami­
nation. 

d) Parts such as HPLC vial, tubing, solvent filter, valve seal and degasser, etc. should 
be checked for contamination. 

Determination range rF_QS_:_Q!Q2_'pgJQ_JD_Q_j)_g,-_YfQA. __ : __ Q~1_llK_tQ_IQQ_pg_(gif(~x~ 
gfllfn<ling_Qn_t.h~_~P-ll~x~t-'JB __ ~ng_mg_~_~}Jxing_QQn.JlitiQn$) 

NOTE 1 Substances producing generated ion in the same retention time as the 
target analyte and the matrix interference can cause reduction of sen­
sitivity, lowering of SIN ratio, or the like, and therefore the influence 
of such interferences should be removed to the utmost level. 

NOTE 2 In the case of clean samples, the influence of matrix interference is 
small. However, with those samples containing high concentration and 
complicated matrix such as waste water sample, measurement errors 
originating from matrix effect can be easily produced due to ion sup­
pression or ion enhancement and care should be taken in handling of 
these. 

6.2 Reagents 

The reagents used shall be as follows. 

a) Water, in accordance with 5.2 a). 

b) PFOS standard stock solution, of 50 Ilg/ml concentration. 

c) PFOS standard solution (1 JJg/mI) Take 1 ml of PFOS standard stock solution (50 
Ilg/ml), transfer it into a 50 ml volumetric flask already containing 2 ml to 5 ml of 
methanol and add methanol up to the mark. Store it, if required, in a dark place at 
5 °C or lower. 

d) PFOS standard solution (10 ng/mI) Take 1 ml of PFOS standard solution (1 Ilg/ml) , 
transfer it into a 100 ml volumetric flask already containing 2 ml to 5 ml of metha­
nol and add methanol up to the mark. Store it, if required, in a dark place at 5 °C 
or lower. 

e) PFOA standard stock solution, of 50 Ilg/ml concentration. 

f) PFOA standard solution (1 JJg/mI) Take 1 ml of PFOA standard solution (50 Ilg/ml) , 
transfer it into a 50 ml volumetric flask already containing 2 ml to 5 ml of metha­
nol and add methanol up to the mark. Store it, if required, in a dark place at 5 °C 
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g) PFOA standard solution (10 ng/ml.) Take 1 ml of PFOA standard solution (1 Ilg/ml), 

transfer it into a 100 ml volumetric flask already containing 2 ml to 5 mol of 
methanol and add methanol up to the mark. Store it, if required, in a dark place at 
5 °C or lower. 

h) ___ ~_~C_~lab~ll~~lJ~Jf_Q_Sjnt~x;r)Jd_~_ta;r)~l~x~l_~QlJJ._tiQn_(Q~t_"g!mJ2!_in_~_~~~H·_d~1)}~_~ __ wj_UtJ5_._~ __ ~t 

.n ____ ~_~C_~lab~ll~~lJ~Jf_QA_int~r:n~l~tJ~x~d~rd_~_Ql~tiQn_(Q!_t!lgf:mU,_j)}_9:~_~~n:d9:D_~~_with_Q~~J~)_ .. 
j) Methanol, in accordance with 5.2 b). 

k) Acetonitrile, specified in JIS K 8039. Prior to use, perform the procedure in 5.4 c) 
on 100 ml of acetronitrile, and further subject it to the procedure in 6.4 d) in order 
to confirm that no peak is found at the position corresponding to the retention time 
of the target analyte. After the seal is broken, store it at a place free from con­
tamination. 

1) Ammonium acetate, specified in JIS K 8359. 

6.3 Implement and apparatus 

The implement and apparatus used shall be as follows. 

a) Graduated test tube with polypropylene screw cap, in accordance with 5.3 a). 

b) Micro syringe , of 10 III to 20 III capacity. 

c) High performance liquid chromatograph tandem mass spectrometer, consisting of 
the following : 

1) Separation column, made of stainless steel, 2 mm to 6 mm in inside diameter, and 
50 mm to 300 mm in length. A guard column may be used for preventing the per­
formance degradation of the separation column. 

2) Filler Silica gel or synthetic polymer, etc. which is chemically bonded with octa­
decyl radical (ODS) or that having the separative power at least equal thereto, 
with particle diameter of about 1 11m to 5 11m. Example of column to be used is 
shown in Annex B. 

3) Eluent, suitable for the apparatus and separation column, for example, combina­
tion of the organic solvent such as methanol and acetonitrile, and ammonium ace­
tate solution (2 mmol/L). An example of analytical condition is shown in Annex C. 

4) Eluent condition, suitable for the separation column. An example of analytical 
condition is shown in Annex C. 

5) Ionization, of the electro spray ionization method. Negative mode ionization (nega­
tive ESI) shall be possible. 

6) Detector, capable of carrying out the selective reaction detection method (SRM) . 

. NO_TE __ : ____ Th~$g __ ~~n)__<iitiQn$_Jiiff~x __ d_~r>-~-lldiD-K_Qn_th~ __ 9:D_J~Jyti~9:L-~-p_p_9:ratlu~--~-:nd 
.m~9:$_lJr_i:ng_~9.rrgjtiQ!!~~_E.~9:mI>1~ __ QJ_th~_in~tXll)I1~rrt~1_9:D_~Jyti~9:1 __ GQ!!: . 
. diti_Qn$ __ fQx __ $_~I>_9:r_~_tiQ!! __ Qf_th~ __ li!!~~c~h~in_i~Qm._~x~ __ ~_:nd __ $_id~~~h9:iJJ.. 
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j_~Qm~I$ __ 9J_YfQS_~n<i_rEQi\. __ i$ __ $h9_W}1_iD-_AD-n~)~ __ C~ __ Th~_QIg~D-j~_fllJQ~ 
dD-~ __ GQmp_QllJ1d~_Qf_(liff~I~nt_n!JmJ)_~x __ Qf_~_~xbQn_~h~iD-~_~~D-_J;)_~ __ m~~~~ 
]Jx~d_by_thj_~_mgt.hQd!_AD-_~x~m})J~_Qrth~ __ m~~B_lJrinK~Qndjt.iQn_Qf_thj_~ 
mgt.hQd_j~_~hQwn_jn_Ann~x_JG._ 

6.4 Operation 

The operation shall be as follows. 

a) Set the mass-to-charge ratio (m/ z) of the precursor ion and product ion of PFOS, 
13C-Iabelled PFOS, PFOA, 13C-Iabelled PFOA to the high performance liquid chro­
matograph tandem mass spectrometer prior to measurement. Table 2 shows exam­
ples of precursor ion and product ion. 

b) Take 1 ml of PFOS standard solution (10 ng/ml) and PFOA standard solution (10 
ng/ml) in a graduated test tube with polypropylene screw cap respectively and add 
13C-Iabelled PFOS internal standard solution (0.1 /-lg/ml) and 13C-Iabelled PFOA 
internal standard solution (0.1 /-lg/ml)(for example, 10 /-ll of each) using a microsy­
ringe. Blow nitrogen gently into this solution while heating it at 40°C or lower un­
til it has concentrated to about 1 ml. 

c) Introduce an appropriate amount (for example, 10 /-ll) of the solution prepared in b) 
into a high performance liquid chromatograph tandem mass spectrometer, record 
the chromatogram according to the selective reaction detection method (SRM) and 
confirm the position of peak corresponding to the retention time of the detected 
PFOS, 13C-Iabelled PFOS, PFOA and 13C-Iabelled PFOA. 

Table 2 Example of selected ion of target analyte and internal standard substance 

No Name of compound Abbrevia- Mass-to-charge ratio (m/ z) 
tion Precursor Product Product 

IOn ion 1 ion 2 
MIa) M2a) M3a) 

1 Perfluorooctane sulfonic acid PFOS 499 80 99 
2 Perfluorooctanoic acid PFOA 413 369 169 
3 I3C4-labelled perfluorooctane sulfonic acid b) I3C4-PFOS 503 80 99 
4 ~~{~~( 19R~UEP_(l.R~dlJ.)'_QrQQ~_t~_:QEP_ ~1l1f9.:Qi<;_ g~_i_Q._ ~~ _1_~C~c:rEQ_S. J~Q7. BQ 9.9. 
5 ~~J:;4~l~R~UEP_Q._.R~dlJ.AQrQQ~_t~_:QQj~_~<;id_~~ I3C4-PFOA 417 372 169 
6 ~~{~t(l~R~UEP_Q._.R~dlJAQrQQ~_t~:QQj~_~<;id_~~ _1_~C~c:rEQA _421 S7.~ lZ2. 

NOTE: In the target analyte and internal standard, the linear-chain type is the target ana-
lyte. 

Notes a) M2 is used as a quantitative ion and M3 is used as a confirmatory ion. MI is the pre-
cursor ion of each compound. 

b) Internal standard substance. 

d) Introduce the measuring solution obtained in 5.4 c) [of the same amount as the 
standard solution (for example, 10 /-ll)] into a high performance liquid chromato­
graph tandem mass spectrometer, record the chromatogram by carrying out the 
operation similar to c), and after confirming the coincidence with the retention time 
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