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Abstl‘act _Per and po‘lyﬂuproa}kyl substances (PFAS) are ﬁdays Z?ﬁ orgamc pollutants that have atlrragfed much atten}on lr[-ﬂzcent years, which has the (’haracte‘nsﬁes of
dne.me specles reﬁ:aq.!ory deg’laddtlon long- dlstanc_@ trang)mﬁtl _easy hloacgumulanon elc. The dlstr]butlon accu,mulatlon and potential toxicity/ of PFAS Tn watep_,ari’al
organigms have re(’ened extensne attention worldwide:  Howev er $}udles on PﬂFﬁ distribution and transporL:mon Llﬂ soil are still .hx)[] ering at a preliminary stage#%The PFAS pollutlon
surveys in' Chmese soils are"mamlv concentrated in the e(‘onq-mlcplly devﬂoped easlein regions. The tvpes andmoncentratlon% of PFAS in soils are directly related to 1he-,.1-ﬂ"dustrlal
t}pes atmospherlc deposition, and human activities in theéé stp’vevec‘ aleaﬁ- which are similar to foreign soil s nsur\ eys#Traditional perﬂuoro carhoxylic acid (PFCAs) and perfluoro
octjué sulfo,nate (PFS As) dfe the most. important types bf PFAS in Cliinese sails. Thi¢ studyreviewed the distribution characteristics, lrans*ponallon pathways, and influencing factors
of PFAS in Chmese sp'ﬂs as wellas domestic and foreign com-rol pohcles on PFA%J;«J}T/L"ﬂ

dlstnbutlon ‘and control of PFAS in soil in order to provide a reference for the iy estigation , research, and control of PFAS pollution in Chinese soils.

ution. Meanwhile, this study further pointed out the shortcomings of the current research on the
Key WO}'.ds per- and polyfluoroalkyl substances (PFAS); soil; pollution distribution; transportation; control policy
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Fig. 1 Distribution of PFAS pollution surveys in Chinese soils

1(b) i 5 T 2 48 45 1 AR A B0t o e 15 B B B
E IR A 1 SR A T PRAS By 2 228 R (REA 3 i f
R HY PEAS R HEAT T IH AN . A R0 23 X L3
& 48 B9 4 W ki JE R R (perfluorocarboxylic acid,
PFCAs) FI1 4 & k¢ &t 1 i (perﬂuorooctane sulfonate ,
PFSAs) i i # UL B PFAS 2651 rh PROA o5 4% £

B B (43.44%) , FAE AR 3 2R IR T 2R 8 Ui i
X100 i PFBA (5 W&, 22.95% , HobE A Sk B
U 4 v 75 96 185 TR ot X T 9 2 5 7 R
QYR m T PFCAs KB . J& T PFSA AL PFOS I
15 19. 67% , FFEA R IR AR b T 2 B0 = Al b
B BB L PROA K SR f e 1 2 Rk L {5



378 o8 B % 45 %
PFCAs 2T E - B PFAS Iy i e 250 R A N

AR 75 Y b 2 5 SR BE I A IX S8R A Tl 680 | 3
INEE DL B N T 3h T RE AR AE AR DI R R A
A1) X3 3 v A AR AR TR B AR SRR UL PRAS 4
£ 19 B8 42, W FTOHs F1 6: 2 % 58 I8 R ¥ 85 (6: 2
FTOH) , (HiZ A Sk B T it F A= 9 e R IE R} 3 55
HH, R 32 A PR 38 5% ) K, o7 U 288 4 31 8 431 .
1.2 3R [ 4 PFAS J5 4 43 A 5 AiE

2 HOW R T 30 E 3 rf PFAS 19 43 A A
+ 3 0 (PFAS) 4 0. 043~2 952. 71 pg-kg'. 454 A
1 (b) 84 - A 2R AR A, FR [ 24 L3 b iy
PFAS Z 0I5 F Tolk Al , BR TR JR S 3 PRAS (1) 75
WMV R 2ER . m& s . KIEE PFAS X5
Gy AR B R BT I S M X AFE B HE L PFAS (1 31
Bk Tl Aol , Horp P2 2 PRAS IR 26 e £ | & b i
e LA B O 1 B2 A e v 1) 2 SRR M el 43 A2 T L
AAEMEMTEE R[] X o (PFAS) £ K {H N 641
wgrkg ! 1 VLIR AR H AT [T X E K H o (PFAS)
%ﬁﬁﬁwa%«gWﬂﬁ?ﬁE%@sz
o (PFAS) B KA A 240 pg-kg ' 17, 53 S 4 =
W7 T 4 A S Tl B G R B 1 75 (5t PRAS
[ 1K (PFOS ML 1199 kg 10 i sl
B BRIEZAD Bk 95U K MR AS
v T TR 0 ) L ) 4 gt
R Tl Rty R €6 T A o v
el [b(PRAS) K 1 2 2 952. 7] ujg,;-f:l"‘g’ﬂ' ol KR

it e gt 8 e T Lo (prAS) B K il -6 T8

wet ke 7 RN A KT [0 (PRAS) BLA fif
P 216 ke 17| Bk A MK T e
VA TR BT B AR 4 5 Tl XM
FL, 3T I £ 45 4350 DL B AR Ol X 4 B PRAS 11
SRV BAL TRZ ,0(PFAS) — R 7E 10 pg-kg IR,
BT Bl X 3 e T LA S e G IX 4 3, AR 2
F) Tl X PFAS 15 4L 52 ), 12 7 1% ok 38 1 1 48 PFAS
T Y A S TE R N A Bl T BT U TR AE K
PEAN K RL R Tz NP R PRAS 2L K
kB [ 4 HE PFAS V5 Y R AT 2000 04 357 U8 Sk | f B i 52
FE W b B o L PRAS & R Tk X+
27557,

B T Tl XA T 5 I 2 45 A A NS B
M) 458 K A DX e o, — b dgie = A 2K 3 2 A X 38 0 A A
P A R AR P R AR AS I B T PRAS B9 40 AR, Wit
B K DT B = AL 97 Mk [ (PFAS) 5 KAB A 0. 48
pge kg 1YL A G TE E  7E TR R R X
SR BT LG I 3 PFAS, & & 0 1. 57 pg-kg "2, A5
A A E R PRAS B 2 e 2 A IR I AR X

450

30°

(PFAS)/ugkg!
[ 10~0.001
I 0.001~0.01
|:| 1;5 ¢ ﬁéﬂhiiklz N a =
< RIS 4557,

[5~10
11050 o el X

[ 50-100 et
I 100-500 0
I 5001 000 , P a—

90° 105° 120° E

2 HELTEHPFASHOAIAK
Fig. 2 Distribution of PFAS in Chinese soils

AT AL A P A 4 R R AR 2 A\
bR ) PRAS FY 43 A 1 42 el 7
P32 H i 2 IR 10 A0 P, 0K )
RCSE Y 5 DT 0 24 b sk T i
SRR NSRS F=E e RN (BN 1P S
ST 3 e T B A6 DL T L) BFAS
ﬁﬁﬁ%@%%ﬁ@@ﬁﬂ%iﬁ%gﬁ%ﬁg
ERMN TN R s mE . o ©

S 1w e i A0 o A 40 A5 R g
O L1 PR PEAR SO 88 55 T 4 K
ARt PRAS 9 65 i R (6 1), AE HAL R L4t
PFOA Il PFBA /2 £ 2 PFASFPE . BRIEAL Tl
A, F 1 4 i PRAS TS Y ok I T e Tk [l
(P 2) AEAE I [ 5%, 5 VR HE A i 2+ 567 PFAS
Fl 0 R UL 350 U B9 K P A 9 Y 26
FEA I 00 K S0 K BRI PR % 1L 44 M
T A= Wy 1o A ] 9 ) S B R 5 fRE B PFAS
159 (429.5 wg-kg ™) WAk, [E A S 138 PFAS I5 e
5 AR 22 WK LM 5 38 12 L B £ 8 PRAS
(9 IT R , T JORFRE XS e R PRAS 75 e 35 i A
DA 8 5 9 0157 A 9 AR 2 kol e
PR 00 35 [ 1 JE 95 2k ' 2 WL A7 B 0 19
S 30T 48 U P 0 e e ol R 3 b R e
w(PFAS) it KA 7 9. 40 pg kg™ T T, 0 (PFAS) £t
KAE K 25.6 pdg'kg*l]m‘m% .

ST, FATTE IR PRAS 5 etk 50 I8 3 % 4
7 L ST A . T O L YT = A BRI =
0 32 0 Skl | S5 2% 1S B VA TR 2 ik X
el 25 R A L B SR I A R 0 o
VS B T AR L G524 L AR e (L) R AR



14 XU SRS - vl [ b e v 4 JEURN 22 e SE ) B 64 03 A RS B AR AT Y A T 379

*x1 BOERLBEFEFEARP PFASHEEMRIE

Table 1 ~ Concentration and source of PFAS in some national soil survey samples
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Table 2 Existing control methods and management acts for PFAS pollution
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