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HAOR? KPR wALET R=ZF K T R OR
ARER® W R A AR

(1L VTP B TR R N T i Qe Bl S st S SR e, BN, 3410005 2. B RAZAARERIFEFE A=, JLat,
1022055 3. B & TR Be kKA 5AES TR, A, 330099)

W OE OATEEMAHSYESIE YRGS AR, DL Py A s 2 B S o B, WK B
39NMRZFIEFESE (Cry Niy Cu, Zn, As, Cd. Sb, Pb) MIVSYLRIL . A HRE 515 YR IR HEFT 3T
W 50T, G5 R R, R X R ZE HIEFE L Cr. Niv Cu. Zn, As. Cd. Sb. Pb HFEH& 451
Jy 4557, 23.43, 325.54, 26543, 9.53, 0.42, 304.17, 1317429 mg-kg', HAKXEEZE L HEELIE Cr.
Ni. Cu. Zn. As. Cd. Sb. Pb#yF 3 & & 43 5 4 102.09. 26.75. 1137.18., 3007.13. 7.71. 0.95.
70.65. 2894.97 mg-kg', ¥ TP T acE. 15 RIEHOTM AR EW, Pb. Zn, Cu. SbHICd i EH
FREF R BFST IX LI T 4 B AR A G R BN 2653.35, 35 B s 2 S KUK A 2%t 32 i1 45 -2 T4k
PR [A )94 %1 (APCS-MLR) %8, Ni. Cd. Zn. Cr#l Cu (kI FZ IR AW, TTBE N 72.94%, Pb
Sb M E TR IR AR, TN 53.99%, ARIEX As TTHRRRE K, H 44.63%.
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Analysis of heavy metal sources in soil of ammunition destruction site
based on APCS-MLR receptor model

BI Yongshun'? ZHU Yongbing’ LIU Zuwen'* ** ZHAO Sanping® ZHANG Yan®
NIE Guo® HUAN Zhenglai® TIAN Shuai' ZUO Huawei'
(1. Ganzhou key laboratory of Basin Pollution Simulation and Control Jiangxi University of Science and Technology, Ganzhou ,
341000, China; 2. National Key Laboratory of Muclear Biological and Chemical Disaster Protection, Beijing, 102205, China;
3. School of Hydraulic and Ecological Engineering, Nanchang Institute of Technology, Nanchang , 330099, China)

Abstract In order to grasp the pollution status and sources of heavy metals in ammunition
destruction sites, the pollution status, distribution characteristics and pollution sources of 39 surface
soil heavy metals (Cr, Ni, Cu, Zn, As, Cd, Sb, Pb) in this destruction site were evaluated and
analyzed, taking a typical ammunition destruction site in Shanxi as an example. The results showed
that the average contents of the surface soil heavy metals Cr, Ni, Cu, Zn, As, Cd, Sb and Pb in the
shell dumping area were 45.57, 23.43, 325.54, 265.43, 9.53, 0.42, 304.17, 13174.29 mg-kg™,
respectively, while the average contents of the surface soil heavy metals Cr, Ni, Cu, Zn, As, Cd, Sb
and Pb in the rest of the area were 45.57, 23.43, 325.54, 265.43, 9.53, 0.42, 304.17, 13174.29 mg-kg™',
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respectively, As, Cd, Sb and Pb were 102.09, 26.75, 1137.18, 3007.13, 7.71, 0.95, 70.65 ,
2894.97 mg-kg ™' respectively, which were all higher than the background values in Shanxi Province.
The results of the pollution index evaluation showed that the accumulation of Pb, Zn, Cu, Sb and Cd
was high. The ecological hazard index for soil heavy metals in the study area was 2653.35, reaching a
very high ecological risk level. The absolute principal component score-multiple linear regression
model (APCS-MLR) showed that the sources of Ni, Cd, Zn, Cr and Cu were mainly mixed sources
with a contribution of 72.94%, the main sources of Pb and Sb were destruction sources with a
contribution of 53.99%, and natural sources contributed the most to As with a contribution of
44.63%.

Keywords ammunition destruction site, heavy metals, pollution characteristics, potential
ecological risks, APCS-MLR receptor model.
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f— A~ B A [ U, T — 28 A 2895 3h S B S b T 4 S V5 Y, % SRR BT 1 ™ E TS gL, R
AEZSIREE, [R] o 2 2o 2 R K £ B X N A s A — o R . A P AR Y3 i T A R
L JRURS: A A VR R A 5T B AR e AT X C I R ERTe Tol XU A S S i+ S
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1 #MRLE )7 (Materials and methods)
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HR I CHE % I b 398 75 YR 0 8 2 H R 5000 ) (HT 25.1-2019) Hr A EER, I-45 A I FRAE A1 T 2530
WA, BERE T N RETS YA T A b B A TR AR 5L A A 5. FE T REAE TR E TS Y 0 A 5 O (RFFAE X
BT SRAE T 32 4 HIERE S, S SRl S1—S32, KAt 406 a8 1 i, W9 X AL 1 A 35 HE i
X, 7] GEAZ B 4 Jm Wy is g, e LT R T RS 74, g KK R S33—S39, 58 X E R T
P S, LA DX sl AN B T R AL A B, AN LA AR RS SRR, P R SRR EE 1 0—20 om, RHITF
T GPS BEA7 RAE BN, 7 AMNETE B I X B4R F AR SRAE T35 50RE S 3 4, F T X8 H. B4 R AR
RUR SRR, BR8P0 J5 R4 1.0 kg, IRAE 7 M1 5250 2. RHERE & AR KT R, P A s,
YRR, HIISESOEE 22 )5, 1 2 mm JE TR0, WA 28 BH4% 5 150,

+ 3 pH I & R K - FE 2.5:1(V/M) 245, I pH I % ;s A HLT (OM) 2R 55 4% BR A0 AN #4432
I 5 SR FH RS B VA 72 BH B 728 et (CEC) . i 8064 B2 1L ( Analysette 22, Fritsch) %f 4 84 4%
PEAT A3 M, RAR IR Y N 0.01—2000 wm, FE &L B HEFT 3 YRR . R St 300 e R 9 o T 1 i, P el R
OS5 TGS (ICP-MS) M %E T Cr. Ni, Cu, Zn, As, Cd. Sb il Pb iX 8 Fh & 4 J& i & &, HAG
P43 2. 1., 0.6, 1, 0.4, 0.09, 0.08, 2 mg-kg . FHHLIAFELE 2 235 FARE, 2 A FATRURE, 25 FIRESS i
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Fig.1 The distribution of soil sampling in the study area
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Table 1 Classification table of soil heavy metal pollution levels

SRR AT R P BT R
Ground accumulation index Single pollution index Nemerow comprehensive pollution index
Loeo TE YRR P; V5 YRR Py V5 YRR
I4eo<0 i P<I1 % Py<0.7 HiH
0</yeo<1 RS 1<P<2 B4 0.7<Py<1.0 T
1</yeo<2 b R 5 G 2<P<3 R 1.0<Py<2.0 Biis Y
2<Lyee<3 TR Y 3<P<5 rpEE 2.0<Py<3.0 rpEE Y
3< g4 G EREES P>5 HE Py>3.0 EREEY
4<lye<5 G Y
Lyes™5 [EREEA]
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o, B $8 500 T 4 A0 W AE A B EIE R, LR A; RI A4 S XS 550 €. 18 5 4 8 s2ilfE,
C, I8 ELEIES LE, mgke; T, E S B EYERE, =M, As, Cd, Cr, Cu, Pb, Ni, Zn, Sb fy#E 1k
Wi 15 2053920 10, 30, 2. 5. 5. 5. 1 Fl 784939, 88 42 )& V5 YL P4 b v L 36 2.

2 LHEE SR S R4 3

Table 2 Classification table of potential ecological risks of heavy metals in soil

BAAE G B R S U £ A S TR RS54
Potential ecological risk index of individual heavy metals Potential ecological risk index Risk level
E<40 RI<150 iU
40<E<60 150<RI<300 A
60<E<160 300<RI<600 Gt
160<E; 600<RI L&

1.4 4655 F o557 -22 o4k M [ A5 75 (APCS-MLR A2 AR 7 )
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2%, mg-kg™.
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1, PGy, S T5 YL IR A TTRKES.
1.5 Hdlsab s 554

i1t Excel HUE X EAT 48T 4347, R SPSS Statistics 25 5 {44 B A7 AH M 28 . 32 A%
I3HT, SRAF A RN 73 B 53 3£ AreGIS 10.7 1 Origin 2022 B 2x.

2 ZE R 54718 (Results and discussion)

21 IEES)RE G EFHE

WFE X 452 pH MG N 7.38—9.81, ¥IME Ky 8.5, S GlME, 157 MR AY BB 9% — 300, i 15 55 45
() pH ¥I{E A 7.90, W55 X pH B4 TH &5 o] RE 2 58 be i i1, A e L4 pH S BEE A HLRR A1 . A HLKR
AL BH B R ORBR M K 53 1 A - S5 T A AL i A BT A LB i 0.59%—4.38%, KARA L
JOT 2 1 5B DX B ) v MR A e RV S Bl R i, B A B 09 LIS T R R VR AT ALK 257, B B
X b T 1, 3T HbAE =T AT RE R AR AR, YR e T 1] 4R 1L R AT 250 °C, 4R 1
BRI WD T, il nT GBS 80U 12 2 ORI N C7. 5 5k PH B T 28 4 {E o 25.29 mg-kg ',
WFSE IX BB A0 e B M L0 5.20—40.29 mg kg™, HI{H K 16.78 mg-kg ™', BH B 3¢ # & (14 [ AIK 7T RiE &
LA O, SR BE T B 23 RS Vb A A HE I BT 1 58 CECP

X SRR PR AR TR SR I E LS AN 3 Fon. ST HERIX 552 4 8 T H 4 )8 LK Cr.
Ni, Cu., Zn, As, Cd. Sb, Pb ¥ - 3 & & 73 5l & 45.57, 23.43. 325.54, 265.43, 9.53, 0.42, 304.17,
13174.29 mg-kg ™', HAy X483 )2 1 8 i dE 4 J@ 7L E Cr. Ni, Cu, Zn, As, Cd, Sb, Pb f¥-F35 &1 433l
J 102.09, 26.75., 1137.18, 3007.13, 7.71, 0.95. 70.65. 2894.97 mg-kg™', R # As. Sb, Pb A F1 &5
TR 54 8 bR 3 K/NIUT by 5 45 & 88 bR 22 K/ANIUT 2 Zn(79.5%) >Pb(71.8%) >Cu(48.7%) >
Sb(35.9%)>Cd(25.6%)>Cr(7.7%)>Ni(2.6%)>As(0), £ IGHE W FH & B & TR XK XA =
{8, H#E 4 )& Cr. Ni. Cu. Zn. As. Cd. Sb. Pb & &t i °F- 4 {8 2 AH N 5 26 {6 19 0.37., 0.14., 9.92. 8.38,
032, 1.42, 3.22, 27.88 15, Ut WG5S I6 sh S B X b S 4 )8 & = W E -

F®3 LHEESRIBYAAEST

Table 3 Descriptive statistics of soil heavy metal pollution

Y Giita Cr Ni Cu Zn As cd Sb Pb
BRI L/ 28.00— 9.00— 37.40— 38.00— 2.10—  0.05— 0.66— 20.00—
(mg-kg™) 550.00 197.00 1.90x10* 7.00x10* 18.70 11.60 1850.00 9.00x10*
BRsIX (igiz{gﬁ,/) 91.95 26.15 991.50 2515.03 8.04 0.85 112.56 4739.97
P2 111.60 28.27 3162.46 10981.82 3.98 1.83 314.75 15158.4
cv 1.21 1.08 3.19 437 0.5 2.14 2.8 3.2
WP SR/ 57.964 31.469 24,489 66.28% 9.56 0.128% 1.3 15.109
(mg-kg™")
R/ % 7.7 2.6 48.7 79.5 0 25.6 35.9 71.8
i {E/(mg-kg ™) 250 190 100 300 25 0.6 35 170

Pb B RZHMEA T FEE SR 5 YY), HIRJE Zn Al Cu. Cd 1 ¥ B2 AR XA, F- 4k EE 29
1 mg-kg™" BCHEAR, AT AEJE i T8 A9 vk B2 /KO 385 3 42 A1K. Pb. Cu. Zn ¥R BE (9 5 KAE b A 43 )8
2—4 B G, LA EE 4 v R O I, R 0 ST A 5 24 B A A 5 v R A BB AE oM i - g
1 Pb. Cu. Zn & . B RAK(CVINER L IETE SR M SRE, CV R, B2 ARG
TR, — AR, CV<0.10 HFIAE 5, 0.1<CV<I N E&EFL AR K, CV>1 ia s H09 fF5EIX 4
B 4 JE T R AR 5 RECK/NIRT K Zn>Cu>Cd>Pb>Sb>Ni>Cr>1>As>0.1, B As by 45748 F4h, Hig
FEEFEHRIB AT, RFZRNIPAFREZME K. Pb, Cu, Zn X 3 FIRIER NV ESELARKR
) S e, R e AU W 91 T R e v A BV T A 22 3 B . 3 41, Sb Ml Cr T 28 BB 70 Bl A s () v
B, FECR AT B B2 E. N AL Cd D BIRE R R, S8 T a5 150, BT 5%
N 2R 2 T &R A S0 A
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niE 2, + 3 4 JE IGO0 MKIR R Pb>Cu>Zn>Sb>Cd>Cr>As>Ni, 1 Pb, Cu, Zn A
JEI5 YL K, Sb Ry Fp RIS YL K F, Cd. Cr. As, Ni J0i5 Y4 25475 Ye g8 BUR/ME A Pb>Zn>Cu>Sb>
Cd>Cr>Ni>As, H:H1 Pb, Zn, Cu, Sb. Cd N ET5 YLK, Cr MERUIE YK, Ni i %, As RiG i
AT LUE RS B Qe 8K W Zn, Sb., CA (U B | 52 8 5 TS Ju ko1, (B TR A X k2
B PAR BB T, Zn, Sb, Cd ik 3] T 5 JE 15 YL /K. i B RS B8 (1 245 5 R/MK IR Pb>Sb>
Cu>Zn>Cd>Cr>As>Ni, HH Pb Jy ™ Ei5 4%, Sb W ImE fET5 YL, Cu, Zn N E G YL, Cd MR 15 4L,
Cr. As. Ni NI, 8 LR E 48 75 Y P 45 5, Pb, Zn, Cu. Sb, Cd AY5 Y4, Cr. As, Ni AY75
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Fig.2 Evaluation results of soil heavy metal single factor index, Nemerow comprehensive pollution index and ground

accumulation index
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WF 5T X 4% 5 42 8 A A2 248 XU Ei K/MEK IR Pb>Sb>Cu>Cd>Zn>As>Ni>Cr( [ 3), Cr. Ni, As,
Zn T4 J@ 15 e AU P8 4K Ei<d0, ¥ 3R A B i e XU 03] A E 48 Bk Cd A 8 XU 4
TA, ¥ 3R IR A i A 2 XU 201, ik 5 B 4 S i T Qe dR BIOTAN S5 SR A — 3 Zn BRI AR AU G
ST g 5 AR A B E R ECH G, 1T Cd A5 AR A KU 23 nT e = R A Cd B s stk R 40 (.
FRER R, Pb 175 Y KU HE ECN 1569.53, Je o AR 25 XU S8 4 LR (1 9.8 4%, £3Erh Pb i 7= vl
TRy o B e o i Y 4 JR TR AE AR S XU, RI N 2653.35, St i XU 2520 [ BRAY 4.42 1% 424
JETE A A & T AR B e A A KU, EE 4w TS YU R, R AR A AR A A N e B
FEAEE KR et DRl 50024 5 S8 77 7 A 1) 4 S AN AN 2 o) ] R 7 AN R 5, 3 2 % F 9 IX 46
S8 T AR N B %t P ol I, oz e i) T A0 4 il T it BRE 1) s 5, - s ol R LX) SR W, SR BT S R
) CR AP e, 19110, 5 FE SR 2 B S b ) e b, T R B T 2R AL A TAE.

I 25%—75%
30000 |- — ifii4Midian line
"~ $4{E Average
- +  SH{EOutlier
=y 2000
1000+
0

(Sr I\;i As  Zn Cu Cd Sb  Pb
B3 HemEEd SR

Fig.3 Box diagram of potential ecological risk of heavy metals
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2.4 IR SR TS YL IR AR
241 MM

AR 4 J@ Z 8] B9 pearson A JEME43HT I3 4, JEFE Cr-Ni-Zn Al Ni-Cd-Zn P 22 18] 5 4 i 35 16 AH
K (P<0.01), 16 W] X JLFh 5 4 J& AT fig 2 A A [ SR LY ok I 1. Sb-Pb 22 [H) £7 75 i 5k 2 1F AH ¢
(P<0.01), W 3% 1% A 51 4 & A% 3 5 T BEAH [R]1). Cr-Cd-Sb-Pb 4 % 22 [a] & & 2 1F A1 ¢ (P<0.05), Cu,
Zn Z[A] 5 3 IEAHC (P<0.05), 36 Cu. Sb. Pb WRIE AT B Cr-Ni-Zn-Cd KI5 —2. As Fl Ni Z [H]£F
TEIEAHIE(P<0.05), M As 1 Ni Sk 5 n] B AH [R)142.

R4 B TIERERG RN

Table 4 Correlation of soil heavy metals in destruction site

Cr Ni Cu Zn As Cd Sb Pb
Cr 1 0.506%* 0.167 0.466%* 0.03 0.387* 0.348* 0.317*
Ni 1 0.352* 0.981%* 0.345* 0.927%* 0.298 0.199
Cu 1 0.338* 0.054 0.312 0.118 0.091
Zn 1 0.305 0.962%* 0.266 0.162
As 1 0.312 0.13 0.081
Cd 1 0.214 0.111
Sb 1 0.991%**
Pb 1

242 HFHHF

R T 2 B A TS G KU, A SRR A Ik 4 BT 14 285 SR DL b B 4 B T 3 1 B R i A T
AT, S5 UL 5. B AHSCHIE ST Al A, YA IS A A 5 KMO K F 0.6, H Bartlett (19 3R ¥ Ji £ 56
P<0.001, & A 8 T 43 B0 FE X W78 b, 8 A 4 JE i, Hoh KMO fE 4 0.654, P {E 4 0.000, Jf:
L AR SRS BT s R, 4% 5 4 i 22 i) HL A R B AR G, 35 T T IR P40, LI AR T
SYBTEE IR 5, 285 Kaiser JEH: (32 6), I RAAEAE(E N 1 DAL, 25500 3 101, H 7 B AR B iAo
82.47%. it LA A5 DX P FEAE = K - 4 1 4 g 75 Y Y.

RS HEHERSEILE WS

Table 5 Principal component analysis of heavy metal elements in soil

WIRRRHIEE TiE e 4
ﬁiﬁ} ) Initial eigenvalue Sum of the squares of rotating loads

composition it PRI 2% it PRI 2%

1 3.721 46.509 46.509 3.391 42.387 46.509

2 1.801 22.510 69.019 2.129 26.613 69.001

3 1.076 13.455 82.474 1.078 13.473 82.474

4 0.785 9.812 92.286

5 0.540 6.756 99.042

6 0.063 0.782 99.825

7 0.011 0.135 99.960

8 0.003 0.040 100.000

i T2 M 4 ST, R 1 fR RS T 3R (AR 1Y) 42.39%, 7F Zn., Ni, Cd. Cr #1 Cu A& Rk, Hik
Far K Uk /N, FEREAS T 7 B A SR IR, i REGERK T 0.6. HAHSCHETT 1, FE 48 Zn, Ni,
Cd. Cr Ml Cu Wi 22 18] B2 4t 35 A0 G, 5 R 53 22 BH , A0 6 4 FH R 386 Jim 5L 576 1740 i B 1430, 400 5 24 1) 43R
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Feosr R Cu Fl Zat™ TAE I 00, M L KT B HE D 2 AR RSN SE it i T T Cu, SRS FI T3
LEPESTEN Cu S REEEZFE R Cul5 1™ EREZIRE P &A Cd*, Ni, Cr &7E5H#
25 LA SR E A UMA, X 5 MR 48 B RECEOR, 5 2 e PR . B A R ™
AR EEE N E R, AHFEEM, Cu, Zn, Cd. Cr. Ni & ZEH I 15 UL 0 5 4R 15 4L
Pyt X S E 4 R 1 SRR M S T AR RS X 3 T U] L, Sl KA L R AR L R HE AT
KA E P LR . 540, ARG EE R R BRI A4 = b Cd. Zn, Cu S5 48 & B R B0,
PRI &N T3Sl B i S5t 2774 Cd Ml Cu S EAEY, B4 8 S Xl iait A H3E. DL 3k
B F 12 AR sl (LG A8 b . Rl . Tl B 5 8 48 i 55 ) 255 & 52 . R 2 f e T 2K AR 26.61%,
7£ Pb Al Sb A3 H% =5 1E 4728, (0.99 11 0.98), Pb I Sb £ 1 i & 4H5¢ (P<0.01). % & %] Pb il Sb BFLubfff
AT DX 38 ST R Y 55 KRR A SRS G, TS K TS AT Pb A Sb ASAL A 9, S8 B Pb Al Sb 2 LAAH XA i Ak
JEAE R L[R5 YW AEAE, SR 2 nT R B SeiG sh AR 2R BT 3 Re T 3EAK 1Y 13.47%, 7F As A
BER BT, WFIE X As 1975 YRR FE RN CV B/, 5285 SR HAth v gl ma 570N, ml LLUA 285k A HERE 57 1 X
Tk BAR 25 R, LT 3 S F AR

® 6 +HEH LR Kaiser BEF T R 43 Hrah

Table 6 Factor analysis results of heavy metal in soil after Kaiser rotation

1 2 3
Cr 0.498 0.392 —0.232
Ni 0.968 0.149 0.043
Cu 0.439 0.041 —0.619
Zn 0.973 0.107 0.03
As 0.365 0.054 0.796
Cd 0.953 0.047 0.064
Sb 0.152 0.977 0.036
Pb 0.049 0.990 0.013

243 APCS-MLR 3Z AR AT Sk 20

F APCS-MLR 3Z AR HY, 15 8 Fi 8L 43 J& 19 P2 REL R R 45 9 0.41—0.98, o, ST & Ni,
Zn, Cd, Sb, Pb ) R* ¥JKF 0.90, #UG FER AT t L] 15, 45 5 4 J@ oo Z 47 APCS-MLR 3Z {5571 53
BT 25 5 HL A R AP RS
2.4.4 APCS-MLR [Y75 YL I8 5Tk R4

F PCA il APCS-MLR 3% #5571 43 M #5 21 3 4~ F= B 75 YL . A&l 4, w58 X 8 42 J& Ni, Cd. Zn,
Cr Al Cu W IR B R AEBE | Aol . Tl f 52 42 i iR A IR, H 5Tk %4 31 78.04% . 62.84% Fil
53.25%. 43.21%. 40.86%; Pb Fll Sb 1Y = Bk GRS LA B I, FHTTHRR 73518 72.94%. 53.99%, 73 5
A 7.93% F 18.55% K HIRA TR, 4 Pb A S5 i Tl IR 5 4 J8 B, 3R R IR B B LU SO G R A
25 AR POSY, A8 AZ B T P H VR LS A5 Y IR R s T RO, H Pb SR Sk AL Y
B RN AT, Sb R MR 2 0 E A, 5 ILFR A AR — 26 3T As, HAREX HSTER R, A
44.63%, HRIE 40.99% MY HAMIE, A 13.47% K ARG IR, #AF90R W, As AIEG G U Az 7= i) 5
JU, JEHT A A TR B 24 Y 40, SRR A AR 22 Tk 1S SR A B R iR AsPY, Tl R AR Y
As AL VRS DRER 7 kA 58 BT IX 5 48 Aok IR 2 I R AL [FIME T A4S 50, T A SR T
X Cr 5Tk b A, Gk B 19.49%, 1M H A VR X Zn, Cu, Cd A1 Cr i 5Tk A K, 5 e B A
41.60%. 39.24%. 29.36% Fl 27.50%, ¢ & Cu Jo &, HALIE 5IR A IR0 &7 L LA, X 0T fE 2
R Cu 78 SRR i A S R e,
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Fig.4 Contribution rate of soil heavy metal pollution sources

3 2512 (Conclusion)

(1) BT 2 8 T8 SG s 02, S S E s S8 T b RS R SR Lo, o E
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(2) V5 A8 BTN 45 58], Pb. Zn. Cu. Sb. Cd FYV5 YL#5H, Cr. As. Ni 175 YL,

(B MR X FE A JE Cr. Ni, As. Zn AR GUE S G F REF00, Cd s A AR 9, Pb, Zn, Cu,
Sb A iR A= 25 XU 24501, Hod Pb 975 Y XU T8 80 1569.53, St Mk i A= 25 XU S5 4 BRI 9.8 5. 4
JE WA A A AU RI R 2653.35, S b o JAURS: 554 1 FR 11 4.42 £
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