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Figure 1-1 Structural formula of PFHxS
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Figure 1-2 Structural formula of PFNA
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Table 1 Forms of PFHxS and PFNA in the samples

Sludge fertilizer

(Sample ID) PFHxS PENA
1 (B, F) Linear chain compounda) Linear chain COIIlpOU.Ild
2 (D, K) Linear chain compound Linear chain compound
3(G, D) Linear chain compound Linear chain compound
4(H,L) Linear chain compound Linear chain compound
5(A,)) Linear chain compound Linear chain compound + Branched chain isomer"”
6 (C,E) Linear chain compound + Branched chain isomer ~ Linear chain compound + Branched chain isomer

a) Spiked the standard solution to the blank samples
b) Contained in the samples
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Table 2-1 Example of parameter of LC system
Column: Silica gel column (chemically bonded with octadecyl group)
Q2mm-3mmILD.,50 mm- 150 mm L, 1.6 pm - 3.0 pm)
Flow rate: 0.2 mL/min - 0.5 mL/min
Mobile phase: A: 10 mmol/L ammonium acetate solution B: Acetonitrile
Gradient program 0.0 ~ 2.0 min A: 80 B: 20
20min~15.0min  A:80—0 B:20—100
15.0 min~ 15.1 min ~ A: 0—80 B: 100—20
15.1 min~20.0 min ~ A: 80 B: 20 (%)
Column temperature: 40 °C
Injection volume: 5 pL

Table 2-2 Parameter of MS/MS
Ionaization: Electrospray ionization (ESI)
Mode: Negative

Table 2-3 Monitor ion
MRM transition (m/z)

Precursor ion Product ion Product ion
Compound (For determination) (for validation)
PFHxS 399 80 99
3C,-PFHXS 402 80 99
PFNA 463 419 219

3 Cy-PFNA 472 427 223
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Weigh to the order of 1 mg and put into a 50 mL PP centrifugal precipitate tube

2 lytical 1 .
g analytical sample with a screw cap (A)

« 1 mL of "*C- mixed internal standard solution for adding analytical sample
(20 ng/mL each of 3C;-PFHxS and 13C9-PFNA)

< 15 mL of methanol
< 0.1 mL of formic acid

| Ultra-sonication | Ultrasonic generator, 20 minutes
[
Centrifugal separation 1700xg, 5 minutes
[
| Transfer (supernatant) | Acceptor, 50-mL PP test tube with a screw cap (B)
< Repeat procedures inside the frame 2 times >
(Residue)
(Supernatant)
15 mL of methanol—
0.1 mL of formic acid—
| Ultra-sonication | Ultrasonic generator, 20 minutes
[
| Centrifugal separation | Centrifugal precipitate tube with a screw cap (A),
1700xg, 5 minutes
(Residue)
Add up
(Supernatant) (Supernatant)
< Methanol up to the marked line of the 50 mL test tube with a screw cap (B)

| Extract |

Scheme 1-1 Flow sheet for PFAS in sludge fertilizers (Extract procedure)
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| Extract |

|
| Aliquot (5 mL) | Acceptor, 15 mL PP centrifugal precipitate tube with a screw cap

<~ 5 mL of water

| Mixing |
I
Centrifugal separation
(If solids are generated)
[

Centrifugal precipitate tube with a screw cap, 1700xg, 5 minutes

Weak anion exchange polymer cartridge column

(Wash with about 5 mL of ammonia solution (28% (mass fraction))-
methanol (1+100), about 5 mL of methanol, and then about 5 mL of
methanol-water (1+1) in advance)

Cleanup

< Wash the centrifugal precipitate tube with a screw cap with 5 mL of methanol-water (1+1)
< Wash twice with 5 mL of methanol

Connect the graphite carbon cartridge column (wash with about 5 mL of
methanol in advance) under the weak anion exchange polymer cartridge
column

Connection of cartridge
columns

< 2 mL of ammonia solution (28% (mass fraction))-methanol [1+100] [Discard]

< 4 mL of ammonia solution (28% (mass fraction))-methanol [1+100] [Elute,
graduated test tube]

| Concentration | Gently spray nitrogen gas, down to the marked line of 0.5 mL

< 0.4 mL of Water

| Mixing | Test tube mixer

< Water, up to the 1 mL line

| Mixing | Test tube mixer
Centrifugal ;eparation 1.5 mL ground-in stopper centrifugal precipitate tube,
(If necessary) 7500xg-10 000xg, 5 minutes
| Sample s:olution | Supernatant
| Measurement | High-Performance Liquid Chromatograph/Tandem Mass spectrometer

Scheme 1-2 Flow sheet for PFAS in sludge fertilizers (Cleanup and measurement procedures)
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Standard solution (20 ng/mL as PFHxS) Sample solution (Sludge fertilizer)
Figure 2-1 MRM chromatogram of PFHxS
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Figure 2-2  MRM chromatogram of PFNA
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Table 4 Conditions of LC system used in the collaborative study

Labs ID” Mobile phase Flow rate  Column temperature Gradient program
abs A B (L /min) (°C) Time (min)  A(%) Bi(%)
A 10 mmol/L ammonium acetate Acetonitrile 0.3 40 0.0 ~ 2.0 min A: 80 B: 20
2.0 min ~ 15.0 min A:80—0 B:20—100
15.0min~ 15.1 min ~ A: 0—80 B: 10020
15.1 min~20.0min  A:80 B: 20
B 2 mmol/L ammonium acetate Acetonitrile 0.3~0.5 40 0.0 ~ 2.0 min A:98 B:2.0
2.0 min ~ 2.1 min A:98—-80 B:2.0—-20
2.1 min ~ 16.0 min A:80—20 B:20—80
16.0min~ 17.0 min ~ A:20—0 B: 80—100
17 min ~ 17.1 min A:0 B: 100
17.1 min~ 18.0min ~ A:0 B: 100
18.0min~ 18.1 min  A:0—98 B: 100—2.0
18.1 min~21.0min  A:98 B:2.0
C 2 mmol/L ammonium acetate Methanol 0.22 30 0.0 ~ 2.0 min A:90—50 B:10—50
/Methanol (9:1) 2.0 min ~ 10.0 min A:50—0 B: 50—100
10.0 min ~ 14.0 min ~ A: 0 B: 100
140 min~ 15.0 min ~ A: 0—90 B: 100—10
15.0min ~20.0 min ~ A:90 B: 10
D 2 mmol/L ammonium acetate Acetonitrile 0.4 50 0.0 ~ 1.0 min A:90 B: 10
(2 % Mehtanol contained) 1.0 min ~ 15.0 min A:90—5.0 B:10—95
15.0min~ 16.0 min  A:5.0 B: 95
16.0 min ~ 16.0l min  A:5.0-90 B:95—10
16.01 min ~ 20.0 min ~ A: 90 B: 10
E 10 mmol/L ammonium acetate Acetonitrile 0.4 40 0.0 ~ 1.0 min A:70 B: 30
1.0 min ~ 8.5 min A:70-25  B:25-75
8.5 min ~ 8.6 min A:25-2.0 B:75-98
8.6 min ~ 11.5 min A:2.0 B: 98
I1.5min~11.6mn  A:2.0-70 B:98—30
11.6min~ 14.5min  A:70 B: 30
F 2 mmol/L ammonium acetate Methanol 0.2 40 0.0 ~ 6.0 min A:99-50 B:1.0—-50
6.0 min ~ 16.0 min A:50—2.0 B:50—98
16.0 min ~25.0 min ~ A:2.0 B: 98
25.0min~25.1 min ~ A:2.0-99 B:98—1.0
25.1 min~35.0min  A:99 B: 1.0
G 2 mmol/L. ammonium acetate Acetonitrile 0.4 40 0.0 ~ 0.2 min A: 98 B:2.0
(5 % Acetonitrile contained) 0.2 min ~ 10.0 min A:98—5.0 B:2.0-95
10.0 min ~ 12.0 min ~ A: 5.0 B: 95
120min~ 12.2min ~ A:5.0-98 B:95—2.0
H 10 mmol/L ammonium acetate Acetonitrile 0.3 40 0.0 ~ 2.0 min A: 80 B: 20
2.0 min ~ 15.0 min A:80—0 B:20—100
15.0min~ 18.0 min ~ A:0 B: 100
18.0 min ~ 18.01 min ~ A: 0—80 B: 10020
18.01 min ~22.0 min ~ A: 80 B: 20
1 10 mmol/L ammonium acetate Acetonitrile 0.3 40 0.0 ~ 1.5 min A: 60 B: 40
1.5 min ~ 10.0 min A: 60—0 B: 40—100
10.0min~ 13.0 min ~ A:0 B: 100
13.0min~ 132 min ~ A: 0—60 B: 100—40
13.2 min ~ 21 min A: 60 B: 40
J 10 mmol/L ammonium acetate Acetonitrile 0.3 40 0.0 ~ 1.5 min A: 60 B: 40
1.5 min ~ 10.0 min A:60—2.0 B:40—98
10.0 min~ 12.0 min ~ A:2.0 B: 98
120min~ 12.1 min ~ A:2.0-60 B:98—40
12. min~ 16.0min  A: 60 B: 40
K 2 mmol/L ammonium acetate Acetonitrile 0.4 40 0.0 ~ 1.0 min A:98—70  B:2.0-30
(5 % Acetonitrile contained) 1.0 min ~ 5.0 min A:70—52.5 B:30—47.5
5.0 min ~ 5.1 min A:52.5-5.0 B:47.5-95
5.1 min ~ 7.0 min A:5.0 B: 95
7.0 min ~ 7.1 min A:5.0-98 B:95-2.0
7.1 min ~ 9.3 min A:98 B:2.0
L 10 mmol/L ammonium acetate Acetonitrile 0.2 40 0.0 ~ 1.5 min A: 60 B:40
1.5 min ~ 10.0 min A:60—0 B:40—100
10.0 min ~ 12.0 min ~ A: 0—80 B: 100—20
120 min~ 122 min ~ A: 80 B: 20
M 2 mmol/L ammonium acetate Methanol 0.3 40 0.0 ~ 1.0 min A:99 B: 1.0
1.0 min ~ 2.0 min A:99—50 B:1.0—-50
2.0 min ~ 12.0 min A:50—30 B:50—70
120 min~ 16.0 min ~ A:30—5.0 B:70—95
16.0min~21.0 min ~ A:5.0 B: 95
21.0min~21.1min  A:5.0-99 B:95-1.0
21.1min~250min  A:99 B: 1.0

a) Laboratory identification (In no particular order)
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1) XERBARHOSEMERESE

PENA 23 tHS AV {G JEAEE 5, PFHXS J O PENA 25& S 715 IR BEEL 6 122V T, 2241 10 3R
Btz 2 mOHT oM LTz 2 (X)), — JoBLE 0 BT Ofs R bR LT TR MR 72 (s, ) K OV
BHE AT HE R 72 (spp ) & Table 5 (R, E5IC, IEEHERBRIEW B E AP IORSI QWD 2 M BUR
® H % (CRSDr) B WO BH H (3N 1) U7 HEE W BUE HEIR 22 (6r ) 2[RI U< Table 5 IZ/R LTz,

E)EVEDH]E L, TUPAC/ISO/AOAC DO FERBR 7 mh=aL (2006) D FNEEZSZIZEIELTZ. 77, 45
Wrfs B D WM 2R 5720, OATHE 122V T Cochran ODREE £ L7-. FDfEE, X TOR
BHZB W THMUEILR O IR 27272, ZHHD T RIS OWT— ol i@ o o T a EhaL, 0T
IEUEAR 72 (s ) K OFUBHE R ME IR 22 (spp ) Z2 3RO T2, HTIRMER 22 (s, ) ZREli L 7L 25, T X ToORET
HIER (R 2) 2L iz emd, B EMERRBRICH W W IEO O TR B ISR EI X/ N2 L D3 e
ENT=. WIZ, IUPAC/ISO/AOAC D HERRER 7 rhal (1993) 'Y DO+ D E X (2 3) ZH W
THEVEDHEEAT STRE R, T X TORECTHIER (K 3) 2oL T e Zenn, LRI AREEL
TERYRBEMEEAL CWDI LN RSN,

6r = CRSDg X X/100 <o (D)
sy <050, =058 =+ (:02)
spp < 0.30, = 036 <+ (50 3)

Or  ER B O B % (CRSDR) 755 U 7o HEE 2= 1) P BUAR Y 22

CRSD g : JERFEFRBRIE RSN TOD R A BURE B (S8 W AR R HE R 22 (%) ) O B %
X A sy PHTRR YER 22

op B UPERERRZATO A RIS A LR HER 2 spp  eURHREE (R 22

Table 5 Homogeneity test results

sample” @ CrRSDYY o 59 05x0x)  sw?  0.3x0g"
Compound Sample
r(q) (ng/kg) (%) (ngkg)  (nghkg)  (ngkg)  (ngkg)  (nghkg)
PFHxS Sludge fertilizer 6 10(0) 3.5 22 0.76 0.23 0.38 oY 0.23
PENA Sludge fertilizer 5 10(0) 1.9 22 0.43 0.12 0.21 0.03 0.13
Sludge fertilizer 6 10(0) 10.5 22 2.3 0.26 1.15 0.13 0.69

a) p=Number of samples after excluding outliers, (¢ )=Number of samples of outliers

b) Total mean (Number of samples after excluding outliersxn=2)

c) Criteria of precision for Reproducibility relative standard deviation in Testing Methods for Fertilizers (2025) Annex A
d) The estimated standard deviation of reproducibility calculated based on CRSD g

e) Repeatability standard deviation

f) Parameters for the determination of repeatbility standard deviation (s,)

g) Standard deviation of sample-to-sample

h) The value for the test : Spp < 0.30, = 0.36¢

. . . . 2 .
1) When the variance between groups < the variance within a group, s;,” was considered as 0
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2) £REBRERRUNNERTE

B = D B ST BB RS SR % Table 6 1ZR LTz,

AR L, I CE > TR IR T DR EEZ 3T L72& 25, PFNA A3 R s i fH oo TR
(0.1 ng/mL) Z L[AIDHE THRIBENZ. ZOZLI2HOWT, RBREICIAEMETFIEIIZRBER 2 -T2 8,
FIARILFE BRI AR AR L L T2 enh, Fil B (ng/keg) KV =TT I 7EZZELS W
T CHE AR, LI ZIT 7.

13 BB EOFE RIZ OV T IUPAC D3RI 7 aha/L 9t TREHLEZ L. o8 iE R o4 il
iR 957212 Cochran D E K O Grubbs D% i€ (Single Grubbs i & & UF Paired Grubbs i iE) % 32
fEL7z. ZORER, 13 RERE DS D, PFHXS O{GIRIEEL 2 T 1 3RE, (GIEiEE 5 ¢ 1 3BR=E, [GIEE
B 6 T 1 3B, PFNA OJEJEAEE 5 T 2 3BR=E, (FIEIEE 6 T 1 sBR=E DM VEE L THIES L.
FHRE CTOI L L TR T 2B = HUIR E B AR ORBREL D 2/919 INTHY, ZhLL Eicsh
VB EHE SRR = 13207z,

Table 6-1 Individual result of PFHxS (ug/kg) (PFHxS/"*C;-PFHxS)
Labs ID® Sludge fertilizer 1 ~ Sludge fertilizer 2 Sludge fertilizer 3  Sludge fertilizer 4 Sludge fertilizer 5 Sludge fertilizer 6

A 10.3 9.51 4.26 4.59 242 21.9 46.8 48.8 2.01 2.06 4.53 4.54
B 9.75 10.1 4.94 5.08 25.1 24.9 52.7 53.0 2.15 2.25 4.50 4.54
C 9.14 9.45 6.08 6.19 232 24.6 48.3 49.5 2.31 2.32 4.47 4.39
D 9.85 10.0 5.04 4.77 26.2 26.1 47.8 49.3 2.11 1.82 4.15 4.03
E 9.83 10.5 5.87 5.84 23.8 24.5 47.8 50.0 2.15 2.25 4.81 4.59
F 10.7 10.4 5.01 5.18 25.3 26.9 52.8 50.6 257 1919  4.20 4.38
G 10.3 10.3 4.96 4.95 23.8 26.0 50.5 52.7 2.06 1.97 4.44 427
H 10.7 10.2 5.12 5.14 253 25.8 50.6 51.1 2.51 2.42 4.45 4.52
I 9.92 10.0 494 4.95 26.1 26.7 50.2 50.8 1.97 1.90 4.36 4.24
J 10.6 10.6 5.20 4.69 25.8 25.9 49.8 51.8 2.06 2.04 4.50 4.60
K 10.3 10.6 5.31 5.12 26.5 26.4 48.4 50.4 2.22 2.26 4.65 4.87
L 11.6 11.0 5.25 5.51 27.7 26.9 52.7 50.8 2.33 2.37 5449 5479
M 10.1 9.91 836Y 8399 246 24.8 51.3 522 2.65 2.82 4.88 4.81

a) Laboratory identification (In no particular order)

b) Outlier of Cochran test

¢) Outlier of Single Grubbs test

Table 6-2 Individual result of PFNA (ug/kg) (PENA/"C,-PFNA)
Labs ID? Sludge fertilizer 1 ~ Sludge fertilizer 2 Sludge fertilizer 3  Sludge fertilizer 4 Sludge fertilizer 5 Sludge fertilizer 6
10.3 10.2 5.07 5.10 25.3 24.9 49.4 50.4 2.46 2.45 14.2 13.6
10.3 10.5 5.21 5.14 25.8 25.9 49.7 52.1 2.42 2.42 13.1 12.9
10.3 10.4 4.57 4.44 27.1 26.0 49.5 53.1 1.629  1.719 12.3 11.6
10.4 11.0 5.45 5.04 27.9 25.0 50.3 50.6 2.54 2.28 11.9 11.0
9.94 11.0 5.06 4.86 25.0 239 49.4 50.0 2.55 2.61 13.5 12.6
10.7 10.9 5.29 4.89 26.5 27.6 54.6 52.0 1.949  1.66° 12.7 12.3
9.83 10.6 5.17 5.06 24.4 24.6 51.6 49.6 2.16 2.35 13.1 12.8
10.6 10.1 4.95 4.66 23.7 23.2 49.7 47.5 2.62 2.38 13.2 12.7
10.6 10.6 5.32 5.30 24.2 23.5 47.0 47.0 2.64 2.58 13.0 12.9
9.35 10.3 5.27 5.23 23.3 23.3 48.4 49.6 2.58 2.41 1132 13.6Y
11.1 9.64 5.56 5.19 26.6 26.4 50.7 50.2 2.43 2.44 14.2 14.3
10.2 10.1 4.92 4.99 24.4 24.3 53.4 56.9 2.56 2.33 13.4 13.4
10.0 9.71 5.09 5.07 24.4 25.8 52.1 50.6 2.52 2.44 13.3 13.5
a) Laboratory identification (In no particular order)
b) Outlier of Cochran test
c¢) Outlier of Paired Grubbs test

2o R ~—~TZT Q0o O wm»
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3) BHTRERUVEZHBEREBE

ANEZ RSN LT SR 15 19 L7z PFHXS J2 ONPENA O, DR THEHEMR 22 (s,) , DFATAE %S
FEEHEA 72 (RSD,) M ON 2 FH] 7 BRAZE Y {72 (sm) B OVER ] 75 BLFE B R 75 (RSDR) % Table 7 IZ/RLT-.
7k, EEMEIT IR E A T ICA 20T 3 M CRL, IR 221X IUPAC O LR 7 vhaL 2510/
BTN 2 ML 72D I HE AL, FH A AR 22 X AR 2 3 BRI B 2 A O RS EE D FF 4 i & g
T oD /NI R — L E TR L.

PFHxXS O F-HIE X 2.21 pg/kg~50.4 pg/kg THY, DO TEEHER 72 (s0) 1% 0.082 ng/kg~1.2 pg/kg, Of
ATH AR HE(R 22 (RSD:) 1 2.1 %~3.7 %, == [A FFBUE ME(R 22 (sr) 13 0.22 pg/kg~1.8 pg/kg, = [H R HBLAH
RIFEHEAR 2% (RSDR) 1 3.5 %~10.9 % TH-o7=.

PFNA O FEJfEIL 2.46 png/kg~50.6 pg/kg THY, DN TEEENR 2 (s.) 1% 0.11 pg/kg~1.4 pg/kg, HH1T
FEGHHE (R 72 (RSD) 13 2.8 %~4.5 %, = [F ABE R 72 (sr) 13 0.12 ng/kg~2.3 pg/kg, =M AR HLAH
FEYEMR 25 (RSDR) 1 4.5 %~6.2 % ThH -7z,

AALFEFRBROKEF, PFHxS & Y PENA (2OWTC, WO G THI 6 HE (R 72 (RSD,) M OV [ F ELHH
KHEYENR 72 (RSDR) b, JEEHERBRIEM R E A O 4RO FIEIORIN TOSEREL ~LIZEIT
DIEEOF RPN THLZEND, RIEOREEITIEEFERBIEOMREEEICE AL TNDI 2 MEREL
7-.

Table 7 Statistical analysis of Collaborative study results for PFHxS and PFNA
Labs  Mean” s RSD.” CRSD.” si” RSD:® CRSDy"

Mesure compounds Sample N . . . .
r(q)” (ugkg) (ngkg) (%) (%) (ngkg) (%) (%)
Sludge fertilizer 1 ~ 13(0) 10.2 0.29 2.8 11 0.52 5.1 22
Sludge fertilizer 2 12(1)  5.17 0.16 3.1 11 0.47 9.0 22
PFHxS Liner chain Sludge fertilizer 3 13(0) 25.3 0.80 3.1 11 1.3 5.2 22
/3 C,-PFHxS Sludge fertilizer 4  13(0)  50.4 1.2 2.3 11 1.8 3.5 22
Sludge fertilizer 5 12(1)  2.21  0.082 3.7 11 0.24 10.9 22
Liner+Branched chain = Sludge fertilizer 6  12(1)  4.49  0.095 2.1 11 0.22 5.0 22
Sludge fertilizer 1 ~ 13(0) 10.3 0.46 4.5 11 0.46 4.5 22
. . Sludge fertilizer 2 13(0)  5.07 0.16 3.1 11 0.26 5.1 22

Liner chain

PFNA Sludge fertilizer 3 13(0)  25.1 0.76 3.0 11 1.4 5.5 22
/Co-PFNA Sludge fertilizer 4 13(0)  50.6 1.4 2.8 11 2.3 4.5 22
Sludge fertilizer 5 11(2)  2.46 0.11 4.4 11 0.12 4.9 22

Liner+Branched chain

Sludge fertilizer 6  12(1) 13.0 0.36 2.8 11 0.81 6.2 22
a) Number of laboratories, where p=number of laboratories retained after outlier removed and (¢ )=number of outliers
(n=The number of laboratories(p )*The number of repetition(2))
b) Grand mean value of the results of duplicate sample which were reported from labratories retain after outlier

¢) Standard deviation of repeatability

d) Repeatability relative standard deviaton

e) Criteria of repeatability relative standard deviation in Testing Methods for Fertilizer (2025) Annex A

f) Standard deviation of reproducibility

g) Reproducibility relative standard deviation

h) Criteria of reproducibility relative standard deviation in Testing Methods for Fertilizer (2025) Annex A

4. F&H

LC-MS/MS % FW =15 TR AEEF 1 > PFHXS M OV PENA O MBI DWW T, EERAIEREL SN TWVDE
3[R ER (S alBRr =450 13, ECAFRE 12 A (6 FEE X2 &) KD%Y M2 (HCV : Harmonized
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Collaborative Validation) Z % L7=. 7e33, R HFEH O PFHXS & O PFNA 13E 1 E 57 I 85 %
EOT-AEELUTHEML, PFHXS X ®C3-PFHXS %, PFNA % 3Co-PFNA Z#NAZE#EY)E L CHV-.
ZOFEF, PFHxS 1%, YE¥HE 2.21 pg/kg~50.4 pg/kg OO T D =R [ - HLAH G2 ¥ 2= (RSDR) 13
3.5 %~10.9 % Tdh-7-. PFNA %, ‘I 2.46 pg/kg~50.6 pg/kg O #iFH T2 0> [ HLAR 12 HE g 7=
(RSDr) 1% 4.5 %~6.2 % T o7z, HEFERAT RO AT AR MR 7= (RSD:) Ko OV [#]F B 6 15 HE {fR)
72 (RSDy) 1%, NERHEBRIEMEE A OZUMHMERO FIHITRSNTODEREL VBT DG E D
PRI Ch o7,
AR EBRICHWZoHEE, B BR=EToOZ Y M2 L TV (SLV: Single Laboratory
Validation) '”, SHICARIZLY EH LRI CTOZ Y MR (HCV) BENT=2enD, B RERIEIC
BIFHERIE D Type B(HCV LY SLV OfE RAAEENE G BRIEMN B 2 A OBRFIEAM - L=k
E)ICHEE L TWDIEEMER L.

#H B

HFEFARICT W W2 &E LT, 7VV b T /may—ifA &ttt APAC 727 =00V 2—a AR,
— R ENE AN BN 2 —, — R ENEN B R RS rer 22— ZEMEHT, SRS BREER 7
e, RSB T 7 VY —F REFER ottt r 22—, KEMHENOO ZEEANE =
Sl RBRIEM S 2 —, AAEEN A AR M A S BT, - o AR St
NAZ < —H R =& —, fGMSIATEBUE N KRN STER R RMOKER B IET, 4T 7 ) AR+t
AR 2 —, WERBEEBIREA S, = LS SRR BEotres ¥
—DBNATHEERLET.
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Development of Determination Method for PFHxS and PFNA in Sludge Fertilizer
by Liquid Chromatograph/Tandem Mass Spectrometer (LC-MS/MYS)
- Harmonized Collaborative Validation -

MANABE Noriko! and HASHIMOTO Yoshimi?

'Food and Agricultural Materials Inspection Center (FAMIC), Fertilizer and Feed Inspection Department
(Now) Nagoya Regional Center
2FAMIC, Fertilizer and Feed Inspection Department

Using an analytical method for PFOS and PFOA in sludge fertilizer developed in 2021, we conducted a
collaborative study to evaluate the performance of the method for PFHxS and PFNA in sludge fertilizer. We
sent six samples to each of the 13 collaborative testing laboratories, and they analyzed these samples as blind
duplicate.

For PFHXS, the mean values and reproducibility relative standard deviation (RSDr) were 2.21 pg/kg - 50.4
pg/kg and 3.5 % - 10.9 %, respectively. For PFNA, the mean values and RSDr were 2.46 pg/kg - 50.6 pg/kg
and 4.5% - 6.2%, respectively.

These results indicated that this method has an acceptable precision for the determination of PFHxS and
PFNA in these concentration ranges. In conclusion, those results demonstrated the validity of the method for
PFHxS and PFNA using LC-MS/MS.

Key words PFAS, PFHxS, PFNA, sludge fertilizer, LC-MS/MS

(Research Report of Fertilizer, 19, 41-55, 2026)
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