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Abstract; Polycyclic aromatic hydrocarbons (PAHs) are hazardous and ubiquitous pollutants in the aquatic environment, and understanding the pollution characteristics and
risk levels of PAHs is of great significance to the sustainable development of drinking water sources and drinking water safety. Hence, PAHs residues were measured
qualitatively and quantitatively with solid-phase extraction-gas chromatography-mass spectrometry ( SPE-GC-MS) in 33 water samples ( including 22 groundwater and 11 surface
water samples) of the drinking water sources in the Manzhouli and Xinyougi areas of northeast Inner Mongolia, and assessments of the pollution level of PAHs and the health
and ecological risks were carried out. The results showed that PAHs were detected in all 33 sampling points of Manzhouli drinking water sources, except for benzo [k ]

fluoranthene, benzo [a] pyrene, and dibenzo [a,h] anthracene, with detection rates ranging from 36.36% to 95.45% ; the detection rates of the other 13 PAHs monomers
were 100%. The detection range of p( z PAHS) was 42.76-164. 50 ng+L, ™", and the mean value was 90. 82 ng-L.™". The detection ranges of p( Z PAHS) in

surface water and groundwater were 66. 39-164. 50 ng+L.™" and 42.76-147.70 ng+L. ™", respectively. The concentration of the detected naphthalene was the highest, with a
mean value of 36.91 ng-L™" | and the concentration of anthracene was the lowest, with a mean value of 0.81 ng-L™"; there were no significant differences among the
concentrations of all the PAHs monomers of the surface and groundwater (P >0.05). The pollution of PAHs was at a median level in China and abroad, mainly in the middle
and low loops (3-4 loops). The analysis of the sources of PAHs in groundwater and surface water in Manzhouli using the ratio feature method and principal component analysis
showed that the PAHs in the drinking water source water bodies in the Manzhouli area were mainly affected by the combustion of coal and biomass and oil, and some surface
water sources were affected by the oil source. The human health and ecological risk assessment results showed that the water body of drinking water would not cause health risks
to the human body, and the ecological risk was at a medium level; however, the high risk of benzo [ b] fluoranthene (BbF) monomer production should be continuous cause

for concern. From the perspective of the sustainable development of drinking water sources and drinking water safety, the necessary supervision and protection measures should
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be considered to prevent further pollution. The results of this research provide a scientific basis for the pollution control and prevention and control of PAHs in drinking water

sources.

Key words: polycyclic aromatic hydrocarbons ( PAHs) ; drinking water sources; pollution characteristics; source analysis; risk assessment
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HAE (Phe) . % (Fla) A Jf [a] B (BaA) . B
(Chry) . R [ k2B (BKEF) | RJF[a] B (BaP) |
EiOF[1,2,3-cd JEE (1iR) RIHIF [ ghid FECCRIOE,

—

BghiP) i3 8 R SLPAKY th Ye B2 05 T 7 4522 R il
wESRER, || 'y a

Py
1 i

Table 2 thcer’nrations of 'thef"'d'etectgzd of PAHs in the drinking Svater sources/

— 7 i 7 T ¥ ? 7
ey’ | D __ 4 & e R
VLT S RO UM P ok BRSBTS gk e T
— /ng-1:~1 /ﬁlg'_]_,_“l /ngiL;.lf' /% /ng-L~14 /r}g-L_] /ngr-“L_' /% .

%% (Nap) 4 84. 81 15/90 js, 46  ,100.00 62.72 g 47.91 3982 | 100.00 — 100
TEHCACy) 2.56/ f0/44 | 105 100.00 2.25 0.61 0.98 | 100.00 — A
:/z(fﬁ(Acﬁ') 4.97| 0.81 .90 /100400 3.54 1.25 2.05 .4 100.00 — —
% (Fl) 3 7.79 150 44 3.-8-1";_,10'0. 00 6.99 2.19 4.15  100.00 — —
3E (Phe) : 25.29 7.26 15327 100.00  23.88 8.29 16.00  100.00 — 20
B (Ant) 2 1.75 0. 36 0.79  100.00 1.78 0.56 0.86  100.00 — 20
P (Fla) 6. 62 2.26 3.87  100.00 6.47 2.29 4.39  100.00 — 5
EE (Pyr) 3.37 1.31 2,02 100.00  19.44 1.18 4.05  100.00 — —
HH[a] B (Bad) 16.31 0.57 1.75  100.00 4.44 0.43 1.23  100.00 — 2
Bi( Chry) 5.84 1.06 2,26 100.00  14.55 0.75 3.56  100.00 — 2
[ b9 B (BbF) 28. 50 1.74 5.03  100.00  61.61 2,43  11.04  100.00 — —
HEIE[ k] DT (BKF) 4.80 ND 1.84 95.45  10.62 ND 3. 06 90.91 — 1
HI-[ a] tE(BaP) 8.74 ND 1.82 59.09 5.89 ND 1.26 36. 36 10 1
Bif[1,2,3-cd ] E (InP) 7.64 0.98 2.81  100.00  16.66 0.82 3.74  100.00 — 0.4
Z 43 [a,h] #E (DahA) 5.10 ND 1.22 77.27  14.82 ND 2.62 81.82 — —
I ghi |46 ( 25, BghiP) 9.46 0. 64 3.42  100.00  21.92 1.38 4.85  100.00 — 2
> PAHs 147.70  42.76  84.39  100.00 164.50  66.39 103.67  100.00 2 000 —

1)ND ZR AR F A HBRAA ;D PAHs 7% 16 A PAHs SRS BRI N [ 2006 4F A 35 TR TAEARE (GB 5749-2006) 5 i 2 iiif

AT 22 3T KK JBRARTEE(1990) 5« — 38R A4 B HH e bRt

2.2 RAHIKIEK A PAHS (2,

3 3878 TR K U5 S 2 At R 2R 7K 5
PAHs BYZLAL. M H AT DL H b 36 A0 R 7K U5 K 44
W PAHs YDA 3 ~4 B 3 7E R OK R R K
d b 2 3R 60.00% ~ 69.23% il 56.25% ~
68. 46% , F It R 1R FH AU My b T 0 e AR FH 7K Hp

PAHs 1 20 i A8 L, X 26 4% B 5 DL AR /) 1F 95 41

RN =T

pay
HE &

A5 5 4r F 1 (high molecular

weight, HMW ) () PAHs # Lt, ik 4% F & (low
molecular weight, LMW ) [ PAHs EL.A4 5 58 () 7K %
PE, MR T HMW (1 PAHs 27 BE-/K 1) 53 it 2 505
HAAH KM, 33 HMW ) PAHs 5545 5 76 (U]
PR OB R Bl B R] A RS K R HMW
G R SRS BT Th 20 L R, A5
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Fig. 2 Concentrations of detected PAHs in the drinking water sources
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Fig. 3 Proportion of PAHs content of different ring numbers in the drinking water sources
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K Ml M A PAHS (98 S L R 55. 39 ~
164.50 ng-L~", WEAK T B P4 2 IR VT AR FH 7K U5
(57.04 ~475.79 ng-L~") . ¥k (46. 53 ~
221.54 ng-L™") K =tk H 7K J6 H (4.25 ~
407.00 ng- L") i flK F FE 4R e 2 (1 112. 70
~4364.30 ng- L") V5 YLK - 55 [ A5 36 [ % V5 v
FET (22,20 ~163.40 ng-L~") | [ P =K 2 KAk
(3.90 ~107. 60 ng-L~") HIE N FHAKE(13.70 ~
104. 10 ng- L") A1 24. {H 20 5% X 3k PAHs ¥ & &
TN =K JZE S (1. 92 ~40. 33 ng-L~") FIE Sk
JINEEK Athabasca X #1152 7K (ND ~91.90 ng-L™").

MR 7K 58T, BIFE DX 8 R 7K U b b R K RS v B
T PN 04 % 76 30T ot AR Rt b 7K (ND ~ 333. 40
ng-L™") | B LR /K (8. 51 ~402. 86 ng-L~") Fll
MM T HL R K (105. 87 ~854. 47 ng-L~") , im{k T
N AT 55 i R 7K (4. 00 ~ 32 449. 00 ng-L~") I
A 55 75 BF Mg B35 Bk b T 7K (130.00 ~ 19 500. 00
ng- L"), R, BF 5% X 38 3 5% K TX R /K U B PAHs
BT5 G AE N K AR kb T i 80K TR A IR
IRAREIKAR, 1 AR A KI5 G KA, R i
PO AW A EE R K, WAz AR TS G LI O A
IS IRARIEAE BT R HIK .

®3 EMRSKEES PAHs BIRE"

Table 3  Concentration of PAHs in water bodies of China and abroad

RHEHE T My RbE O (%: zg;’/‘%ﬁ%‘ EEAN SO
[)/ng-L
T U B RUHT A R K TR T E 2020 16 42.76 ~164.50(90. 82) 3~4 NI
B TR 7K TR HE LRlES| 2020 16 57.04 ~475.79(173. 86) 325 [ 14]
IR S ] 2015 16 1..92 ~40.33(14.72) $-4 0
TR LR 2014 13 13,70 ~104.10(55. 20) 23 [15]
v ki T ) HE 2015 16 46,5312221. 54 (112.92) 2~3 /23
K = ik FK B hE 2016 16 4/28-407.00(121.00) 2-4" 4 119)
WK SPEX KA “opE L 2016 16 13.90 ~ 107-60(39. 90) 2-3 % (AL
VP LT RE R 2007 16 /22204 163. 40(86,50) 2~4 k71
—~ A Athabsca [X 1K nrER o 9 ' JUND ~91.90(33. 70 24 B
- EE Gahges 311 e /' #2014 16 " 3,60 £61,45031.%89) - 251+ 4
PKFE Brisbane WRFET 20024 15 J6.67%11.5469.45) 2-3 (9] &
1% Ko % il 33 2005 16 112090 ~ 4 36473042 127. 55) - [26 14
: TEIETT LR e Hb R K J“-"rhﬁ?:l H J 2015 16 _ND ~333.40(58. 00) 2~ [27]
{ [ BT BT K RS L2013 16 8.51 ~402. 86 (54. 64) 3~ [16]
ik B R ok ThEl A ko 16 105. 87 ~854.47(271.6) 4 (28]
iU PINLZE RIS e 2007 15 4.00 ~32449. 00(4 420.00) 3~4 [29]
C g ELR I TR K R 2008 15 30. 00 ~ 19 500. 00 (—) 3~4 [30]
1) ND FR IR T BRAAG H , «— Fe7% 3Cik b JEAH S 0t
2.4 RAVKIEAIR PAHS (547 4 PAHS WIERITLE
2.4.1 H-/‘{E %?}_E]%]E\%*ﬁ Table 4  Source resolution discrimination of PAHs
FRECPIRAT ) PAHS HORIR LB 2 PR 20 (R R BSCRRER
FISRIRNG PAHS AENIRELR S fr i BT 53 Al 0 T .
K HAE RN PAHs AORTED 2 S FRSY  Flas(Fla+ Pyr) 0.40  0.40 ~0.50 0.50
T PAHs SRS 2 VRS 22, L R 5T 3 % InP/(InP + BghiP)  <0.20  0.20 ~0.50 >0.50

Ant/(Ant + Phe) . BaA/(BaA + Chry) ., Fla/(Fla +
Pyr) #il InP/ (InP + BghiP) 25 & & P51 1Y B ) HE
(W 4) kfbrarkErh PAHs B9sRIE™ | EEAUHS
TR, A IR BRI A R K A ) SRR TR 3 Fef
AR, F I 4 AT AR KK TR TR K R oK A i
PAHs 2k A B A FUR B Rl A
TS0 H 2 K YR K AR Hh PAHs SRR T A il UL f itk m]
AL AR A RIS TR K A W) AR e VR 34 X AT
FEDI R K IR AR R PAHSs 7724 T 5200,
2.4.2  EWS PR

R T 2 B A TR TR A DT AR5

fifi 1 SPSS Ziast T 25 M KAR WAL e Jim %o A 9 IX 8
MR A K K R AR B TR AR KT 1 A E K
Ay, HerR7E LR K A 2K o2 SR BUE T 2 A
3R E LA, e AT B BUTE A T 2
86. 746% F176. 639% (2 5) . {EH F/KIEH  Hi—F
AT SRR R 72. 715% , & T R B9 B R Acy |
Ace. Flu, Fla, Chry, Phe Fl Pyr, Hh Fla, Pyr
Chry Fl Phe F/R MR S TIREEDY | Acy FoRHise
AW R IR | FR I AT IR B — 3 A e I AR
BRI B RBE IR s 5 — F L5 5Tk %k 14.031%,
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Fig. 4 Source analysis of PAHs in the drinking water sources =
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&5 PAHs RS g/ L
Table 5 i’rinqipal component analysis of PAHs &= )
HFK Cd | gk i 4
PAHs HLffk & % o i
PCl PC2 pcl | _| p@2 W g
Nap : 0.099 " 0.275 | A 0.540 —glaor” &
Acy AL 083 0.742 { o, " . Y038 ) -0.2247
Ace S L 0.675 0.670 4 ; &= ?36@:;" -0.4081 ¥ _~
Fu & F 0. 603 J 0.835 , 0.384 SSoresT
Phe 41 0.503 0.623 f 0.576 0.312 %
| fAne () - 0.203 ' ‘ 0.8280 & | 0. 300 0.111
i la = 0. 852 . 0. 143" | 0.707 = [* - 0.433 0.369
7 ]|,?lyf | ¥ __:0.706 ! Vo Jo.ole L 0.155 -0. 151 0. 146
BaA ' ¥ -0.098 338" _,-”" 0.332 -0.109 0. 482
~ 7 gliry 0. 569 0.359 0.343 -0.263 0.143
(BbF 0. 030 0.792 0.178 0.211 0. 402
' BKF 0. 389 -0.219 0. 647 -0.552 -0.230
BaP -0.225 0.352 0. 355 -0.179 0. 589
InP 0. 246 0. 189 0.770 -0.591 -0. 100
DahA 0.372 0. 154 0. 780 -0.568 -0.124
BghiP 0.223 0. 243 0. 768 -0.584 -0.073
FHE(E 6. 897 4.262 5.963 2.795 1.584
J7 25/ % 72.715 14. 031 47.268 18. 471 10. 903
R 2/ % 72.715 86. 746 47.268 65.739 76. 639

/R Flu, Ant A1 BbF S5 5T, Horfr BbF R 3838 A1
BRBEHEOIR, Ant A IERRBEVR" MO R 55 — 3 A
Iy FoRAACIRBI R BE TR, MK TR 3 A4S A
) BT 22 TR RN 76. 639% , Hirb i — F ik
7N Acy. Ace, Flu, Phe, Ant, Fla, BkF, InP, DahA
1 BghiP iX 10 FfA Hrp BKF | DahA F1 BghiP &
ARACE AR Flu, Phe, Ant Fl Fla 2R 1A% A
Ui, Acy Fl Ace Fm AM AW BIRBEN; 4 — &
Wi 3 78 Nap #1 Phe, H: P Nap 3% 7~ A i it U
P50 Phe FRMEAMREEIR ; 5 = FE M F/R BaP
PR R Al HEROE. PR AT 7 A A 45 R

Y] WIS X0 T K R 2 7K K fA rf PAHSs /Y
IEESSEE | WL 9N & N v R a7/ ibp vy sl e K e )
TRGEHERC AR A IR TS Tt W R IR iE 2 21 1
A A RS .

3 XBEIEM

3.1 R XU PEAY

N B R AR K JE K R B PAHS
TR ) FEELIRAR. 2 BUE NS B L2812
TE PAHs X452 AT 10 i B JXURS: DA e 01 ply
AT H 16 FhALHE PAHs BRI A 52 % ) 351
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SR DA BRI B T AILTIAR AL, R AR5 5 |
AT MY B W T TEF Y K H#i 2 16 Fl PAHs Pl
MM, S G W 2w R L3R 6. 7RI
Alvh ¥ BaP B M 1, HiA 15 F PAHs HKRY TEF
HiE 5 5 i BaP #E1% FL 8K/ 45 4, PAHs (1)
Fom AR (R) BT WAL (1) AR (2) .

TEQ,, x IR x CSF x EF x ED

k= BW x AT (D
TEQ,, = Zc x TEF, (2)
A, IR AEEHY 7J<T%/\£(L d-) , HEBUES %

BR[42 ~ 44 ] CAFITLE 23 5] U 1. 85 Fl 1,005
TEQy,, MIET BaP MR S B KJE (mg- L") ; EF
N BB R (d-a™")  MRUEH 3655 CSF N EUE R
RAKATFTRBUAN 7.3 kg-d-mg ™"/ ED AR
FRI ], BN 53 PR R Lo VR 43 S HUE 74 2 R T8 a, JL
HIER 12 %5 AT HIHE], d1 (ED x EF) T4 7]
B, e ACRLE 4 51k 27010 28470%11
4380 d; BW N{KH (kg), ZIxmﬂéj\ﬂlJHMﬁ 67.7.
59.6 #126.8; C, A5 K PAHSs E7J<EPE’J$AEME
fu(mg L"), Tl‘%:HT?EHEﬂﬁ—Fﬂ(*ﬂﬂﬂ%@k@ﬂTfW
mﬂcﬁmﬁ J/0 -
ST Izﬂrj"é@kﬂﬂ KRR HL PAHs ﬂ:ﬁ{@'ﬁ%ﬁt
B IEA 4 SIS R, AHEUJ(/J%MZS':P PA!Hs £
%Xﬁﬁi@% N R ﬁn)@ﬂf?ﬁié’)ﬁﬁﬂh
/M%Ié}i{ﬂjjla‘l?»xlo 169 x 1073, 1. 28 x 10. _.ff’
~1! 92x10 ST, 54 x 1077 ~2.31 ><10 - EEPin
TAEH SRR 2. 15 x 10 °F1 3. 83 x 10, 12
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P US EPA & 3L, PAHs X A4 () 5 58 XU 35 4k 7]
BZIEEMN (107 ~107") (BB T KUK R
{E(m'ﬁ).ﬁﬁ%ii%%ﬂ@%,%iﬂﬁﬂﬁ“‘%?ﬁik X
HZ A g R — ﬁt e xRS T LE T
ﬁ%x@m I fe i/FﬁEDHjTEﬁ%ﬂM%

Mk@)%'—@ki?&ﬁé,@% AT AT TS YY)
O3 G R EE AR A

&6 16 PAHs BAHHLERT
Table 6  Toxicity equivalent factors for 16 PAHs compound

PAHs HL{f TEF, PAHs BiA TEF,
Nap 0. 001 BaA 0.1
Acy 0. 001 Chry 0.01
Ace 0. 001 BbF 0.1
Flu 0. 001 BkF 0.1
Phe 0. 001 BaP 1
Ant 0.01 InP 0.1
Fla 0. 001 DahA -
Pyr 0. 001 BehiP .~ .0. i

] e s
3.2 E*HM%“ g

ABFFOR R T RQ) ) 3 FH7J<{JE7J<
quﬁkmumf\ IR BT K 1 0 16 P
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Fig. 5 Health risk assessment of PAHs in drinking water sources
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(ng'Lil ) Al e K TR VF e {H CQv-MPCs ( ng'Lil ) Fit
ARSI, BAR LA (4) FIAF(S)

RQye. = cPAHs/CQV—NCs (4)

RQype, = cPr\Hs/cQV-MPCs (5)
T, RQ e AT RQ o 73971 A B /N R R A 25 XU 4
(B (AR B A, i TAES KO RQ (L
HIE %% (Nap) . % (Flu) . 3E(Phe) , B (Ant) | 7K
If[a]l B (BaA) | 3 (Chry) | #IF [ k] 9¢ B (BKF) |
#If[a]E(BaP) |, BiJf[1,2,3-cd] € (InP) FIZEIT
[ghi]3E( 282K, BghiP)iX 10 F PAHs ik, fiT
DAASTIF G 2R F Kalf 851 AOBIFSE i R FH 1) 226 1k
J# (the negligible concentrations, NC ) Fl# K 7015k
J& (the maximum permissible concentrations, MPC ) {H
XK K 16 Fft PAHs B 0ABEA T A2 25 KU EAY
Hirp NCs = MPCs/100. X T AE S KU A RQ, ABITSE
KR RQye, /DT 1 I I 7 A 1 A2 25 KU 7T LA 22
W5 2 RQue KT 1 H RQype, /N 1 BT 2277 A2
PR I A0 25 K, ROZABRYS Y W | Ak Ak

%7 HTFAEERAARES PAHs ASKREE | |

it —215 5% 4 RQype, KT 1 BT R ] PAHs Jir ™
A B AU I A, IO 12 ST 240 SR BUAT A8 it B I PAHs
[R5 e IKF-

27 AT LI Y RS X R K AR A U
16 ' PAHs S (% XU 0 1 RQupe, /0T 1, B
(Chry) #MHAY 15 Bl PAHs BARRY RQ o MEHBI KT 1
K 16 i PAHs B RQy HIR T 1, BRoR
J£[ b ]2 ( BbF) #hHAY 15 F PAHs BARAT RQ, 0.
EHI/NTF 1, f Al 7 R KR K IR P B
( Chry) A=A AR 25 KBS AT 20 R =2 40 e 15
Pl PAHs BRI AT 7= A v 85 K P 19 25 25 LB, 7
FOKKAKIEH AT [ b ] 9218 (BbF) 237 AR 8w 1Y)
SR, HiAx 15 Fh PAHs Bk 25 7 A rp 2550 i
A 2SR A AR K VB 0 ] R 4k R S oK
ARSI XAE  R K I 56 3R A AR
PR AEEE , B AT 2 B 0 A 25 Ly DA o7 32
SR PE T X SR AP 2K K 35 e ) R e 7 SR
AR A2 VG
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Table 7 Ecological risk assessmenit of PAHs in the underground and/surface dsfiking watér sources 4

PAHs Hiff NCs pes | &0y WFK — W K A

— ‘ W ROQge ROQupcs  FHME/ng- L0 ROneo 4 RQypc, YA/ g0 )
#(Nap) |, .y 12 ;"'1.2{)0 /' .,.2'.:'96 0.03 35.46 3325 003 - 39.82
TEHRCACy) i 0.7% & 170 # 1. 51 0.02 1,05 1,40 0.01 0.98 -
—gdabe) fa P 0.7 /70 2671 0.03 1,90 293 0.03 7,05
%5 (Fl) = 0.7 L/ g0 W5 as 0.05 3481 5.93 0.06 41507
1 (Phe) |/ 3.0 " Boos s Joho.05 15.32 77 5.33 0.05 16. 00
T@T(A'F;t) / . e 0.7 70 g I’ 0.0 0.79 .23 0.0 0.86
W (Fla) o & 3.0 % 300 1297 0.01 3.87 1.46 0.01 4.39
B (Pyr) 4 : 0.7 70 2.88 0.03 2.02 5.79 0. 06 4.05
I a)JE (BaA) 0.1 10 17.46 0.17 1.75 12.34 0.12 1.23
Bi(Chry) 3.4 340 0. 66 0.01 2.26 1.05 0.01 3.56
#IF[b]2¢E (BbF) 0.1 10 50. 34 0.50 5.03 110. 37 1.10 11. 04
I k] DT (BKF) 0.4 40 4. 60 0.05 1.84 7. 64 0.08 3.06
3 [ a] £ (BaP) 0.5 50 3.65 0. 04 1.82 2.52 0.03 1.26
Eigf[1,2,3-cd ]t (InP) 0.4 40 7.03 0.07 2.81 9.35 0.09 3.74
T a,h] B (DahA) 0.5 50 2.45 0.02 1.22 5.25 0.05 2.62
FRIF[ ghi ] A6 ( ZZEMHA, BghiP) 0.3 30 11.42 0.11 3.42 16.17 0.16 4.85
> PAHs 27.2 2720 3.10 0.03 84.37 3.81 0. 04 103. 66
4 G AR BN MR B 35 e, B ZK I M 7K A& PAHSs =5

(1) BFFFE X IR FHK K AR 16 Fh PAHS BRIk
ki, EFLAHIER (3 ~4) B, p 3 PAHS
T R 42.76 ~ 164.50 ng-L™", SF {8 K 90. 82
ng L SO FAAIEA p (D) PAHS ) Kttt

Rl 2391 49 66. 39 ~ 164. 50 ng-L~" il 42.76 ~ 147.70
ng-L ™" b F /K 5 R OK % PAHSs BLUAKS 1 ik B
ANEA B2 (P >0.05). DEAT A D%

(] 53 Afi 32 20 SRR R .

(2) FCAEAFAETE A 2 80 o BTk 25 2R R W,
FEX SRR A IE KA PAHS J2& LA Tl gR 4 5 R
e H W) SRR R T BRHRE 45 DAL TR Ml 2 K UK AR
FEAEAT .

(3) filt BRE XU RS Ay S 7, A K U5 3t K A4
PAHs Bfz A2 b A AR g e e 3, (R )L B 2%
Fe MBS TIN5 AR S B DA 7, AR 25 XU b
TrRAEKF (BRI [ b ] 220 (BbEF) FLfA ™ 4
DR 258 IO 5 | A AR 5 4 S T, DA A Tl 9 A 25
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