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Abstract: In this study, the adsorption and distribution processes of 6:2 fluorotelomer sulfonic acid (6:2 FTSA) and perfluorohexane
sulfonate (PFHxS) in polyamide (PA) microplastics and soil interaction systems were investigated,and the effects of various factors
on their adsorption were explored. The results indicated that the adsorption equilibrium time for 6:2 FTSA and PFHxS in the
microplastic-soil interaction system (approximately 120 hours) was significantly slower than in individual microplastic and soil
systems (approximately 24 hours). Furthermore, the adsorption equilibrium capacity of 6:2 FTSA (0.044mg/g) and PFHxS
(0.173mg/g) in the microplastic—soil interaction system was considerably lower than in PA microplastics alone (6:2FTSA:2.698mg/g;
PFHxS: 3.518mg/g), but slightly higher than in soil alone (6:2FTSA:0.026mg/g;PFHxXS: 0.048mg/g). With the increase of the content
of microplastics in soil, the proportion of 6:2FTSA and PFHxS on microplastics gradually increased, especially for PFHxS. From the
perspective of microplastics, the interaction with soil altered the surface properties of microplastics. As soil minerals occupied some
adsorption sites of microplastics, the adsorption capacity of microplastics for 6:2FTSA and PFHxS was significantly reduced.
Conversely, from the soil perspective, the presence of microplastics enhanced the soil's adsorption capacity for 6:2FTSA and PFHxS,
with this effect becoming more pronounced as the proportion of microplastics increased, due to the strong adsorption affinity of
microplastics for PFAS. In the co-cultivation system of microplastics and soil, although the surface properties of microplastics were
modified over time, the overall adsorption of 6:2FTSA and PFHxS by the PA microplastics-soil system was not been significantly
altered. These findings suggest that microplastics exert a long-lasting and relatively stable influence on PFAS in soil.
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WORHEFRRIAR /N T Smm - F R B AS KU 7
ARITEDRLIORE  £F4E55, )12 A7 AE T /K PRI H R 5%
U 9 MO R e 1 — AN T B B, 24 R
B RE S YL AR A N AR A R0, A Bk A AR AT
1300~2500 Jj t SRLE DA HE N il M PR 2 i 2R
Birh R RN 43~83 A DRl i A
o AR WUBBA I S5 1 FH R SOR, 328 7 6 fie

AR L e AR R — AN T I,
BT L3 RS A IR AR e AE TR 19 A
A L IR I BGPTSR D 83.6ke/

U5 BE: 2024-08-02

EEWE: SR ARSI H (CSTB2024NSCQ-MSX0681);
PR T R 2% 25 A1 B b I H (X202410618022); 7 PR AT 3 K 2% R 1) 351 H
(2024S0056)

* SRR, EIEEE, 990201300012@cqjtu.edu.cn



3 44 FEARBESS: SRWUMORRDO IR IS 4 S B Ak & W AE 7K = FHITR B (4 2 i 1755

hm?® U070 R G 7™ 5 (1 H 0, 4 T (X PR T 1
33 OB R A A 6.7% S g R B 4K
ZHIERRAR N T 1mm 2R R A 2 4
FSC R ASE R 11 b 2 T AR 06— e R AP WLV e
R IR B A .

— HAOR L E N 33 v b Rk 1 A i
BREVE LB 580 T FEAEA MUY S (e IR BN
1117 2 A AT WS Y AE 3R 58 rh T A LA
TR BRI LTS R 8 A BAE A
Wy T BRARSOB B A S A LG R K LB
BT . — SR AR I, A WL G ) A S ) - - 45
TR G AR F T R B e ) T B — AR RO R
() A7 75 38 00 T 1 48— T ORE AR 3R 6T A ) 1 I
BEE 1O DR e, R L AT WL S B T g b L
SERIYURA) AR (R i v AR T O LR L 4 ]
S22 IRAH A 2 AR 52 e o 8 A LTS G DA
SERLRD 38 1 R B A2 BCAT R ¥ T VR AT S

AR HE ) BT (PFAS)E 8 X% A B 44,
T AR S A EAR A, H T N R T kA
77 IR PFAS JLF- Bt Aab iy I 81 {H PRAS 23K
B A IR AR AE 8 PE A LS 44, v] e
B TR R ER S A f 71200 2014 AR, T E CE S
A AR RS 4 9 S BERER (PFOS), IR IV 22 1l
i B T ARk $E 2 7 PROS A1 b 6:2 9
W R (6:2F TSA) Al 4% 95 L I i 2 (PFHxS) W H
H 3832, 25 HUBE T4 517 6L A RN 2 THI 375 1 770 5 13 P 4
B, AW PFOSP 2L PFOS A4 R A
BB KT Al B KA PROS 116 22/ (HA TIF9T 4R
TE AT R Bl A TR RE AN /N B i DAL BT
J¢ PFOS FARMIAE K L IREE o (14T I AN 28 AN

T3 BRI PRAS 13 RIS, e A I7E 1+
B bz A L H AT, DA SR T )
I35 B A7 BOW BT PEAS, T 540 PFAS {EH 5%
w183 A e R A g e R P 0L R T e
FILAEAR R R, PFAS 707K - 3REE o R BT A i AN
T4 LR D9 PFAS 7ERUOERMEAE R IR
B AT g SEAG ORI PFAS 75 7K - FR5E o b 43
PC ) 5% Wi 568 I Jhg (PA) A& — i )32 N PR i s A
15 FR R AL PR B R TS BT SRR PA S
PR ORI R —BS gh Ak RT3
MR N ZE ZH(PE) SRR LAHPS)RIR A LI

(PVO)%5),PA THIBRIXTPTAES . XUEY A Fll PFAS (1)
W PR 1 T AT, IX AT BE S PA T R A R W
ZERIAN A R I A AT P23 PA BRI 42 TR 1R
(PFOA) I [t 73 e 2% Kd J& PE. PVC F1 PS [f)
54~121 45130 AR A SCHT T SE 56 AR T 3 bl
W LR PEVERE O /AR IR T lE(PBAT)
M1 PA X} PFAS BT A S50 I PA THB RN
PFAS [0 Bt B 1628 885 PE A PBAT T8 kLI 5
W45 RBPT3® 25 gk JE T PA MR RIZE
PRI % 3 R R GT PFAS B 5 B 68,1t HL 2% 1&
B - S9AH TOAE R I S 2% 0k AN B PA 08
BHE DTN S R A K L3R 5 F A |
Y FIXF PFOS BACH)(6:2FTSA A1 PFHXS )W Ff A1
Iy BO L FE DL S0 R 25 3% WF 90 T ) ol ik R 2%
BRI S WA LS R K-+ ST AT
MRS L RIR 5 2%

1 MR57FE

1.1 b2k

6:2FTSA F1 PFHxS,21i/% 98%, 340 H _Lif 5 B4k
PHEARGMRARPA WMIAEEN(100 H)WHEHERA
i PA TR FH BT 7E 40°C (R SRS X TR0 b T4,
Z it 100 H AN, = i AR A7 A5 H TS K FRE, 20t
afi >k 1148 R v A\ R AU, e Al ok il A2
SOMRAACRHS B AT PR 7). 51256 7K R Milli-Q (X
(Millipore,Billerica,MA,USA) il R £l 7K . S5 + 32 HL
35T e 44 G L S F CRAFIR W R R 0~20em),
Z A 3 AR A I (PFAS) A R 2%
- LA, AR BT AR RS G g f
i AR B 10 H AT 100 H AIANEEE9 9, 435
TIEACERAR A S5 2 AT R B S5 I ol P B A
HE AR pH6.2, A B % 5 (foc)1.26%%, FH 25 148
P75 5 (CEC)0.9cmol/ kg, £% 0.2%, A 2.32g/kg, b
HI 4.56%, K580 72.01%, 5K7 23.43%.
1.2 HIEPROPRHR S AR

WAESE 24h, 48h. 7d I 14d 1) PA F0E R+
VR AHE i, PA SRR 7 e vk k4 T B B P B 7
PA R L3R R IN N NaCl 1R, 7850 TR
A5, PA TRIERL 3 IS B MR 1, 2 f5 LA 35001/
min [P 250 Smin, i JEF] 0.22um 1S £ 4E)E
JBE bk yE S 1S B ORRHE 40 CHUE T8 5 1



1756 A 45 %

AT PR AL MR R FAE 8 3 SEM(Sigma 300, ZEISS,
Germany) M1 5% J5U4A 1 0% LA - B L VR SO R 6
MBS, 454 EDS 20 A1 H3R 1 70 3 41 R JS s o
HRRAI - 458 VR IO ORLRE i 2 1 R i 11 ) e e i
FTIR(Thermo Nicolet 670spectrometer,PerkinElmer,
USA) 73 Hr 5 G R RERT - 33 3L IR OE R LR i 1 %
finh 7 300 2o A 1 S0 B A (DY 82, Ak A AR B A LAY
V2% A7 B 23w, [ED)I & IR Image T 84
IR A
1.3 RS R

7 J8 RO R T 23 B A T R RORL B AR KA
WS SR B R T O R R o B A S I K i
I ] Py 184 I T A A2 AR A, I 8E — 25 5 i W B ML
Uitk g R e, 2% Zhang 250N 05 1 B o R
AT g L% A R 1 ) TR) PA TR R 5 b g 4%
0.05:1 1y b Mgl (& LU VR &, Bk 2 438 N 0.1gPA
TIOTRE, I LR AL I 3 T A S 0 JRORE A 7
TEAT e JRON A 335 UL 3 5 s b b 78 25°C R
PR B IR T R IR B 2d A A B IR R K
DL IFIANFBLEK AR EE LK 8 R 16%(FE =
LG LS 24h. 48h. 7d AT 14d 1) PA TR 135
TRAFE, BRI 5 T2k — s,
1.4 WRPHSEL

WA 6:2FTSA M1 PFHxS 76 3% . k-t
BEFIGIOB R = AN Z b 1R B 3 g 27 T B~ A
N 1), ¥ S AT T WP 20 ) 2 S K 20g 1358 1gPA
T EI20g 14582 5%)F1 1gPA TR KL E T
250mL BEFUE FOR L AN 200mL WA R
20mg/L ] 6:2FTSA. PFHxS #{i. % & 0.5,1,2.4.8,
24,48,72,96,120h 1k i [l B A T SRAFAS M.

WA PA TR 6 PRAS ZEfSC Rl -+ 35
TR AR 28 HP IR B R 2 TC A L BB AT AN TR R LA
FIE R I I 5256 2% Chang 25U SITIFY e 4
10g/L A0 5 — T IR KA R TR G K R
) B LG AT 2g 3P40 0.02,0.1 F110.2g PA
TIARHZ) 1% 5%+ 10%). KR L) 1%11) PA 1
IR Jy 5235 e L33 A R ) R BEAE O 5 & i
ALY 10%01 PA Tl R i KA 0L B i A7 100,
e T ANy Btz [ i SR AR ] )
()5 PA T REEAT Pl Ase, e B R AR 1 - 43R
B S 0T K5 A A [ 390 S A ) ) - B A5 A o

53 0 T R R LR e AT R BT A SIS ERVR
B 20mL 6:2FTSA Al PFHxS, ¥J4A M 5 4 20mg/L.

Shy B s R A T A A [ B ) 5 60
PFAS Wi B 5% i K5 2L 5557 04 24h. 48h. 7d 1 14d
(1) PA T AL — 338 43 ) T B B R 1) e g A 7 O
ST SIS T AT A R 23 7 NN 20mL 6:2FTSA Al
PFHXS, #JU5WK & 4 20mg/L.

SRR AT R pH {E AN A D LTS TR
55380t PFAS 5276 0.1g PA T3 kl+2g +
HER AR R A RO 20mL pH {535 0 4. 6
8 1] PFAS ¥4 1] 1mol/L [¥] HCI B NaOH 7
U pH . RIFEHE 0.1gPA TR 2g HIRIR SR R
I3 VT 20mL WLy il A 0,5 FH 20mg/L 11 )65 5E 1R
F P SEEG R PRAS (IR BE Y 0 20mg/L.

A S E 3 APAT IR AR RN SR
BRI PFAS W) BT A FF SO 56 58 5 R AE 25°C
(10 /A T 4 3 s v A IR R )R B T R 8 e 4y
Fefih, LA 200r/min (3 FEHRZ 1200 LUk W A1
S HCHE S O RE S OFCZE. 35000/min FIE R B
10min, ff H SmL —XPEES B ImL 35 WL A8 G
it 0.22um PR IE G AT 24T
1.5 PFAS 52 J7i2

K 38 (HPLC, HIC-SP, |- A Kyt 23 =) Fll
HL SR H(CDD-10A vp, H A Bt A% PFAS #F
A7 5E PR R 20mmol/L. IR — AU (v/v)
h 65:35 st aAHI e, LI PRAS g il R, st
4 ImL/min, BEFFE 4 40uL A H 573 InertSustain C18
0 KT (4.0mmx250mm, 5 pum). (0 3% K R H S A0 0 2 1
HEIRFFIE 40°C RHAMREE S AR B 3
AN, UAE R T ZE R0 SRR (i 48 S b i R
T EARIARTAIAR) [FISZEAT 2087, DA AR P . I
HAERT— VAR 5% LA R A%,

1.6 Bl ik

ARSLIGHPEIE L Origin 2018 3 f4-(OriginLab
Corporation,Northampton, MA,USA)%: & Fll 5 74 4]
A B0 DOV S5 (e hw ot 22 1 T 2C S B i 4
HUEA /AN TN/

ST Q. TR AR (D).

Q.= (Co=C)VIm (1)
Qe J A WAE B AR b P A B R me/g;
Co N5 J VIR L ;mg/L; C, ok W A 3>



3 44 FEARBESS: SRWUMORRDO IR IS 4 S B Ak & W AE 7K = FHITR B (4 2 i 1757

PRSI 75 AR FE mg/ LV oA N
PR, Lym W B 71 ot o g
) FE B 5 I B o 5 PFAS 8 W o 771) (1= 38
TROERD) R P 2 B R 50 PRAS 78 9 — - 1 1
Ry RROERMA R HORR- TR AR ERY
BIHE R Kasoiys Kaovrys Kaoup—soiny B 1L (2) 71
H.PFAS 75 FEEA LK BRI R EL Ko IS 20(3)
TR R TR G A R b OB PRAS (1)
B0 Tie R 2 Kd(MP/MP—soil)ﬂﬁﬁﬁ@)ﬁ’ﬁi
Ki= 0/ Ce (2)
Koo = Kasoity / foc 3)
Kaovpvp-soity = (Kaovp-soity ~ Kagsoil)) / fmp “
A Qu(mg/g) il Co(mg/L)J3 53 AW BT PFAS
R R 1) P~ 4 W B N el SR IR S e M T BB TR
UK 12, Y% fup A T3 OB 5 5, %.

2 FHR51E

2.1 Jshf PA BRI LA TG PA TP

FERAE

211 J5R PA BB IS BTN PA
TOERLRAL  FERCERL S A T A R R 40301, PA
TICRDRL R T T SR 0 3R AL R BE 2 T W R AR
A, 1 B Jihs PA SRR -V HEOE T  R
JE 24h (1) PA RN AT W] A DU R I AR A
RERE AT 2 RAZ i 44, EL 2 BB T ROkc . h &
17 70 3% 70 A R AR S SR ok B A 40 Jo T 2 1
SR ) K6 S IR RE S [R) S AN £ 48h,PA %
BRI L T 5 2 (MR AR A8, 2R 454 S A
A, [ 00 58 31— SEoRk B 1) - 38 ) JUREL. [A] 1, PA
TR BE A 5 3 LR AN ) A 8, JFG 3 AR e
BN, 2 T 45 ) SN A2 25 SRR T R Y
PR 1 B, )8 IR A (K PA SRR A
SR RURE ¥ B A, (R T LG 3 AL ORn 2
fio Ff1 R he A S 2 AR A B W O R SRR K
HR L I ) PAY S 2B SR TR 2 5 i Bl R R 3 TR
SR AR G R PRSI ANK.

K11 J5UR PA SCRRERN L3 AR B AR AN R IR (6] f) PA T RHE) SEM K5 & EDS 114 Kl (a—c) A J5 4 PA,IEI(d—f) A 1331
24h 1) PA, K (g-i) 4 T3 3LIR 48h (1) PA;SEM 22 B (a, d, g)F1 47 (b, e, h,) 7 HIECK 2000 f551 10000 1%
Fig.1 SEM images and EDS spectra of original PAMP and PAMP —soil at different interaction times; Figures (a—c) are original PA,

Figures (d—f) are PA after 24h of soil mixing, and Figures (g—i) are PA after 48h of soil mixing; SEM left images (a, d, g) and right

images (b, e, h) are magnified 2000times and 10000times respectively
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microplastics
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Fig3 SEM images and EDS spectra of original PAMP and PAMP co—cultured in soil
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Fig.2 FTIR of original PAMP and PAMP mixed with soil for

different time
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microplastics
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Fig.5 Adsorption Kinetics of PFAS in Different Systems
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