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Liquid Chromatograph Mass Spectrometer

Simultaneous analysis of Perfluorinated Compounds (PFCs)
in water Using LC-MS/MS
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HPLC System

Nexera UHPLC

Delay Column

Column

Mobile phase A

- ACE 5 C18-PFP (50 mmL x 2.1 mml.D., 5 pm)

- ACE 5 C18-PFP (150 mmL x 2.1 mml.D., 5 um)

: 5 mM Ammonium formate in Water

Mobile phase B : Acetonitrile
Gradient program  : 85 % B (14.0 min — 16.0 min) — 25 % B (16.1 min — 20.0 min)
Flow rate :0.2mL/min
Oven temp. 240 °C
Injection volumn (5L
MS System LCMS-8050
Nebulizing gas flow : 3 L/min
Drying gas flow : 10 Umin
Heating gas flow 210 Umin
DL temp. :250°C
IF temp. 1350 C
Heating Block temp. : 400 °C
lonization method ~ : ESI (+, -)
Data Acquisition : MRM mode
H2. 42LYMRM A

Quantitation lon

Quantitation lon

e RT.
NO Compounds Classification i Q1 Mass Q3 Mass CE Q1 Mass Q3 Mass CE
(m/z) (m/z) V) (m/z) (m/z) V)
1. PFHXS Target 8.6 399 30 45 399 99 34
2. PFNA Target 9.6 463 419 10 463 21915
3. PFOA Target 8.6 413 369 11 213 169 19
4. PFOS Target 10.5 499 30 16 499 99 37
5 PFOSA Target 14.8 498 78 31 498 169 32
6. M3PFxS Surrogate 8.6 402 99 36 - - -
7. MBSFPOA Surrogate 8.6 421 376 11 - - -
3. MS8PFOS Surrogate 10.5 507 99 M - - -
0. MOPFNA Surrogate 9.6 472 427 12 - - -
10.  M2PFOA LS. 8.6 415 370 11 - - -
1. MPFOS LS. 10.5 503 99 a4 - - -
=24 A
1. E2=2 24
PFCs 241 CAH 2212 PFHXS, PFNA, PFOA, PFOS, PFOSA 5 5 A2 M5I%on, IR EZSX 2 M2PFOA 2 MPFOS 2 A
&, SurrogateZ= M2PFxS, M8PFOA, M8PFOS, MIPFNA & 4 422 M50 2AGIRICE A2 PFCs E222 2,000 ug/L (in
Methanol) & HIZ2=S 08510 5= el (1 ~ 100) ng/L 222 M1 2A5HAQH, LR HE 21} Surrogate= &&= 2,000 ug/L (in
Methanol) & 2I& &% 40 ng/L7t &= HEF2 2 514510 2SI
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2. A& HA2] (Flow chart)
A= 2|z O (<O 1) Z0| 2HSIHOH, MAe| = [C-MS/MSE 0| 83H0 EAIGIIILY.

SUPEL HLB SPE Cartridge (200 mg/6 mL)

Conditioning ‘

Sample 100 mL Loading

|

Drying for 10 min

|

Concentration under N, Gas

Reconcentration ‘

5 uL injection in LC-MS/MS

6 mL Methanol
6 mL Water
Add Surrogate 10 L

12 mL Water

Washing 6 mL 20 % Methanol

10mL0.1T % NH3

Elution in Methanol

AddIS 10 L
1 mL Methanol

O 1. PFCs A& A2

3. 20
PFCs 5442 (PFHXS, PFNA, PFOA, PFOS, PFOSA) 0| CifSt 22412 (12 2)0f] LIEIRODY, 24442 R = 0,990 ~ 0.998 4Z O LIEHC PFCs
LA U LIS EZS2, Surrogated] I 20KE 124 (12 371 2X00, A2 I (Accuracy, %) (B 3)0IA = 512 20] 86.6 % ~ 1286

%2| +FEC 2 LIEKHT,.
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1212, PFCs 5 A 0)| 5 Zek A 02 3. PFCse| A20E 13 (PFCs 542 5ng/L, ISTD & Surrogate 40 ng/L

B3 PRCs 4R MY Y Y8
, HET (%)
g2 24 (R)

1 ng/L 2 ng/L 5ng/L 10 ng/L 20ng/L 50ng/L 100 ng/L
PFHXS 0.998 110.8 102.7 101.7 92.8 89.7 98.8 103.1
PFNA 0.996 118.5 107.4 92.2 91.6 87.2 99.4 103.7
PFOA 0.996 128.5 96.5 93.2 92.4 86.6 98.6 104.2
PFOS 0.998 111.4 102.0 99.2 93.8 90.4 99.9 102.5
PFOSA 0.990 127.7 110.9 90.3 86.1 80.6 96.6 106.9
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HHHAZSEA| (Method Detection Limit, O[5+ MDL)
S A HESH & =01 1 ng/LE 7 3| BE=E EA16104 MDLE2 AE5IHCH, 11 Z1k= 0l (E 4)9F 2Tt

H 4. MDL (Method Detection Limit) 2 RSD (%)

NE HHE (%) =S Ha RSD (%) MDL
G (ﬁg/L)
#1 # # #4 #5 #6 #7
PFHxS 1.08 1.12 1.09 0.98 1.13 1.13 0.99 0.06 1.07 5.96 0.20
PENA 1.09 1.03 0.96 1.01 1.06 0.93 0.95 0.06 1.00 5.97 0.19
PFOA 1.00 0.94 1.12 0.98 1.14 1.02 1.07 0.07 1.04 7.13 0.23
PFOS 1.13 1.03 1.08 1.21 1.18 1.14 1.19 0.06 1.14 5.65 0.20
PFOSA 119 107 119 114 110 115 1.10 0.05 1.13 410 0.15

5. 4 =22| (Quality Control, QC)

AT HR S 2[AE5E2| 3 040| El= 5= Hs= QCAIZ(0[5HAL, 5ng/L), S7ksE QCAI=(0[6HQM, 40 ng/L) J12(11 2| 15=2[80 % 4=
=0 &2l 15k QCAIZ(0[6HQH, 80 ng/L)E RABIH 5B 2 7 2| H= Mot B2 ot HAE (% CV)E TOIRCH, 1 Z1HE (H 50
LHERARICE

H5.QL,QM, QHO| Hote Y HUE

429 &= (ng/L) #1 #2 #3 #4 #5 #6 #7 FEE (%) HEZ (BCV)
PFHXS 5 5.3 5.7 5.5 5.7 5.4 5.5 5.2 109.6 3.7
PFNA 5 4.8 5.2 52 5.4 55 5.1 5.0 103.5 4.3
PFOA 5 5.4 5.8 5.3 5.5 5.3 5.2 55 108.8 3.7
PFOS 5 5.4 5.7 5.3 6.0 5.8 5.0 5.4 110.2 5.7
PFOSA 5 5.1 4.9 53 4.9 5.1 4.9 53 101.2 3.3
PFHXS 40 41.8 42.4 42.5 42.7 42.6 43.4 43.0 106.6 1.1
PFENA 40 34.2 40.3 38.2 39.8 38.6 42.5 415 98.3 6.9
PFOA 40 38.8 42.2 43.3 42.7 39.9 41.2 42.4 103.7 3.9
PFOS 40 44.2 43.7 43.3 44.5 44.2 44.1 43.2 109.7 1.1
PFOSA 40 36.5 40.0 39.1 39.7 38.8 39.4 40.7 97.9 3.4
PFHxXS 80 82.9 80.9 85.2 84.1 79.6 85.1 87.8 104.5 3.3
PFNA 80 84.0 85.5 80.3 85.2 85.4 83.3 85.9 105.3 2.3
PFOA 80 84.4 81.4 83.5 84.2 83.7 83.3 83.8 104.3 1.2
PFOS 80 82.0 80.8 84.0 82.9 81.1 83.8 83.7 103.3 1.6
PFOSA 80 81.4 83.9 81.7 83.2 83.9 84.9 79.0 103.2 2.4
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