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ABSTRACT Polycyclic aromatic hydrocarbons (PAHs) are a type of persistent organic pollutants with carcinogenic, teratogenic, and
mutagenic effects. Moreover, the derivatives of PAHs, including nitro-PAHs (NPAHs) and oxygenated-PAHs (OPAHs), have strong
oxidizing properties, and their mutagenicity and carcinogenic potential can reach 10 times and 100,000 times of the parent PAHs,
respectively. Various epidemiological and toxicological studies have shown that PAHs and their derivatives are closely related to the
occurrence and growth of many critical diseases. Therefore, PAHs have received immense attention in academics and is becoming a hot
topic in scientific research. In recent years, a rapid increase in the number of motor vehicles has resulted in emissions from vehicles that
have become one of the primary sources of PAHs and their atmospheric derivatives in almost all large and medium-sized cities. Based on
the previous research, this review has summarized several standard sampling methods for vehicle exhaust, including bench experiment,
vehicle-mounted experiment, tunnel experiment, and roadside experiment, and concluded the characteristics of PAHs and their
derivatives from vehicle emissions (i.e., emission factor, gas-particle phase partitioning, source profiles, the influence of vehicle type,
operating condition, and vehicle mileage). This review also provides scientific references for collecting sampling methods under various
research demands by formulating emission reduction measures for motor vehicles. The oxygen content of ethanol-gasoline is higher than

that of regular gasoline. The use of ethanol-gasoline can reduce many kinds of harmful substances in vehicle exhaust. At the same time,
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as straw is one of the raw materials of bioethanol, the promotion of ethanol gasoline for vehicles is also an important measure to solve

the problem of burning agricultural waste such as straw and reduce the emission of pollutants. In this context, China plans to promote

using vehicles with the ethanol—gasoline fuel nationwide in 2020 to alleviate the problem of pollution due to energy and motor vehicle

emissions. However, there are certain differences in the properties between ethanol-gasoline and regular gasoline; hence, the impact of

ethanol-blended gasoline on emissions from motor vehicles has attracted the attention of researchers. This paper reviewed the effect of

ethanol-blended gasoline on the variation of pollution characteristics of PAHs and discussed their derivatives. Some useful suggestions

for future research directions in this field are made, and scientific and reasonable references for the prevention and control measures of

motor vehicle emission reduction are provided.

KEY WORDS vehicle; PAHs; nitro-PAHs; oxygenated—PAHs; ethanol gasoline
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AT ST, o 2k B0 T AR AY 28 fL B

S5 5 A 3 A5 2 A WL BN A HE R R LS

TH [ PR v 2 TR A AL B0 AR A A HE R ) 2
AU 2SR B9 R, 78 2838 % 1E % S 5
D 1Y 45 R T R S e 1 S8 i AL 2 42 BA TS YR 1
PRI Ay G35 e Y R SR A 7 9 A SR 1 T 4 3l B S
%[37739]‘

Alves Z500 TR %) ZF A hr g i % 75 PAHs
{9 EF H (71.1£15.3) ug-km™'. Liu ZE9000 & T F i
S B%3E h PAHs 1S AHFUBURL AR EF, 435018 (474+
413) ug-km™ F1 (19.6+£32.6) ug-km™'. Zhao FEF7 il 5
4 5 3L B% 15 PAHs. NPAHs, OPAHs 1 EF 43 %]
60.98. (9.02+2.52) Al (8.47+1.36) pg-km™". @i pEiE
1) 2 BN 2 B 2 3 £ 9 A [R) AT g2 L 2 3R 05 ke 2
Wy 5 1 HE T B A7 A 25 S ) F2 A

TEAS [ 1 i 52 T HIL 30 2 HE ik PAHs B HAT 2R
Y HE B 5 A7 A — i 22 5, R HLBh Al 2
2277 T LR 52 e, i i iy vk | SR
Bl SR A OB R R Z 50T TS AL
Bl 21 RN I i Y 220, AL BN 4 HE ik 2 IO Rk
Py o 5 B Y DXCSPRERR A PRk, 00 A AR Y
HE I PR X 5 A BT 0F 9, LA B 2 i s 2 ML 8l 42
HE A ) 475 it R BSR4 i T T AN AT 2.

4 WEERSF PAHs R ELTEWHEMSHE

4.1 PAHs HERU4HAE

H ] R R T IR AT T 9 G SR BT AR
K, Bl 25 L3N ZEORAT fE A PR 3G, AL B ZE HE AL
3R PAHs V5 4 B B EOR IR, AT, MLl A HE
B T OER BT WORL ) f PAHSs L i 1 46% ~
90%"*). 2 Faj i 5 0 i FH IR SIS 43 R0 IR 3 A A
W] 7 4 8 £ ALl A HE S PAHs & & B E M
K. R BBE AR {5 R B, Bk AE Tl XK
S 54.7% (R BORLAS PAHs SRIE THLZh A RBS. T
A B B oY R W], U ER B b X R R PM, s Y
PAHs 7£ 9 R 8 2= LIAL 8 EHEROR I8 32, HE R
o) PAHs B & W B 20 4 R4 L. Yin 5 XuP
PR LB 3 R0 3 Lo o AT E e 1T /L R &
ORI PAHSs AR TR, 75 H S50 L 75 AT
LRI A PAHS 75 % 5T Rk RO

TE SR A3 B ML EE |, Pratt 455 78 35k 17 22 3 18
% SR B SORE RN SR AFRE B, g 45 AR s HA IR
FEIRE F T = BE—K 43 L 3 0% PAHSs, T 2 b 7
TE TR AR, 2 W o AFAE T SA T, 7ESAH
AA i 5] BaP. InP. BighP 45 25 ¥F PAHS.

Gaga 5 Ari® FEIRIX |, ZBIX K B%3E P92 51 R 4
FE S, DE T SAHFIB0RL A PAHS B ¥R B, F1, Phe,



XUBR A S5 A3 242 R R 22 38 5 e B AT 2B ) ) HE OCRRAE AFF 5 3 Jre 15

Flu F1 Pyr J& =/ RAE U SHHARE il i £ 2219 PAHS,
Ifii BaA ., Chr, BbF, BKF #1 BaP 7E kA & 4.

Spezzano 4¢P F| & 4L 505, YA T PAHs £
SR RO AR 2Z 8] 14 4 A1, T BE L UKL ) A B |
TURL K /N DL KA I 1) 2R T FR 23 5% i) PAHSs 1S,
Koy Be. SAHT PAHSs B & 2 A 4> T 1 1Y R AR
34N, 5% ¥ & ) PAHs(Nap. Acy il Ace) = %
FEAE TS h T & 2 B A% 1) 41 43 (BaA., Chr,
BbF, BKF., BeP. InP., DahA #il BghiP %5 ) &= % 0% ff}
FERR) 1.

FE L3 15 A 55 77 T, A R v A B0 3 i i Y 3R
ML S 4= PAHs HERUL 315 & 0, S8 i 4 = 24k
Jit BaA. Ace. Fl. InP HI BghiP, ifij ¥l 4 & 5 HE ik
BKF. InP il BghiP, 4% 4 HE ik (9 3 2 PAHs K T
P 7, 5 5-6 38 PAHs W HERCR /N TR 4. bl
FIRA BB N, PAHSs £ HE i A L
52 5] 2 Flu, Pyr. BaP. BghiP 5 i 0] ..

Demir 557 Kl T - % 36 19 PAHs HEi B 7,
535 PAHs HEL R 7% F & 73+ &t PAHs, HE
Jil B % & 09 = Fh PAHs 7f B 7=  Phe. Ant Al
Pyr, 7E4Z5} Phe. F1 1 Pyr; ## H 45 19 254> PAHs
S35 HE R 5 S A b i H b g T I ST AT T
[t#%, BaP, DahA, BaA, Chr, BbF, BKF, BghiP, InP
(R HEC R 24 S FLALF 55 1Y 10 1%, ‘B AT 1J& PAHs
e HL B M s AR LA W, 3X T B 4 1 AR
M i R S, JC R X RRE TN SRR A
BF, RO A 2 i IS0 2 T 5 XL R 6 DA o A 3 e
AU

Cui P Al 5 77 DX 1) g 3 247 SR B, 16 Fh
EPA flt5c#% i i) PAHs EHER K F4 0.149 mg-km ™,
K PAHSs () HE B H F 4 0.001 ~ 0.033 mg-km ™,
BghiP., Pyr, Flu Fl Chr E. 7 AH X 8 i 14 HE ik 7
B% i i 2R PAHSs LL i3 5, 4-6 5 PAHSs HEAlC A
FHIE 4 it R 82.5%.

Alves 25 [ o, TEREIE 1, E2A9 PAHS
K Pyr, HoCh BghiP. ‘EA115390 i PM, HEL PAHS
I 20.4%+2.5% K1 7.5%+0.58%, j He 43 ) A
8.69 ~ 11.7 ng-m™> f13.02 ~ 5.07 ng-m™> Z [f].

XFFHLE 4 RS2 i B 5Y, Keyte 5617 76 9%
] 35 5% 18 SR BE 3 PAHS (14975 YL RRAE, 3 i % % i
GRS &=y N (1 I W [ |1 N DO = 7 N ES R
S 4R A A RS B 9 PAHSs A HEROK T, &
P [ % 18 BaP. BKF. InP 45 /& ¥F PAHs Y ¥ B 5
TR, T Pyr 85 IR R AL 20 2 vk B v T e,
X 2 RV ML A YT 2 N S A T 7 B [R]

R PRI A R AGE R s R KR Y R
PAHs, 117 5% 7 4 F& 038 5 & I EF PAHSs ik 5.
Wang %5 YL T 18 [ A B R AEFE 5, IF SR 45 R 3%
W 32 25 BA A 8 5% ), . v W s B2 AL 2 4 HE ke 1 i
BB AN T 2 4%, ORI 45 A 1 PAHS HETSCE
T 3145,

B Xt T8¢ % PAHSs HE B 52 ), Zielinska 45!
WFIE & B0, 24 440 4k 1 8k ol & sh LAk T f i
AR, HEBL A9 Flu F1 Pyr 82 AESM P, (H2Y
FARAE R = W Tfr T, B AT R ER 4 A7 AE T UKL AH
o RERDE T T A 4. X R e B BRI ) 42 A
AN B B MR T BT, S FHX L PEER
PAHs F R AR BE B . Keyte 25 (7 55t 15
T AL S5 e, E B R R A I )k R
PAHs( 41l Pyr, Flu, Ret) 7 UKL AH H (9 He 71 B 15
TI5 S M EL ). Lin U006 A ) 2R HL AR ) 4
M ZEHER ) PAHS W BEHEAT T R AE 554k, & BLKE
EATHE 3G 0, HET R PAHSs Y B2 L.

FEAL B 44T 0 BLRR (04 52 T, X P S ok
BRSNS, SR 54 M R & R T I PM, 5
FE &b, 356 H i 19 PAHs 9E17 204, & BLBE % 4750
FLAR A BGI, HERL Y 5 4> it PAHS (9 ¥ B2 IR
FE AR 5 T REAIR, (EIR 73 1 PAHSs Ak B 2 91
By AR HEAR T, 1750 LR
1t 10° km B9 V50 745 B9 PAHS HERL X 13 K T 4750
BEFE/NF 10° km B9 7590 4 1) PAHs HEBCH 7, A
4 ¥F PAHs %} i PAHs (1 5Bk A B S5 .

Lin A5 BEHUT 15 AR RFTI0 AR (8733 ~
965026 km) Y 527 ZE , I i HASOR AR PAHS, HAFSY
25 B[R] RS2 PAHSs HERC R B 5 47 30 HLRR (9 38
TG .

A WG U, B AL S 4 AT G AR 1
i, HLah % & sl B aR 3G, AT 3 BUREHE &
AL IR e i) 25 05 IR I AR, R R
AR GE A BRBE T AR A R ORE AN 52 A R R
PAHSs [ FZR IR, JF HLZEAL ) 447 3 B AR i 119
TEOLT, HLah % A B B HLARES 15385 i, vT RE 5 |k W
IR . R G R AR BE A (S, R BB
WAL SRR R AR, DT AL ) 2247 B 3 e v
Fe LTt 3 m BTN AE S 2T PAHS HERCAG 1S oo,
4.2 NPAHs 71 OPAHs HE A 4F1E

H #if 5¢ T K PAHs & HAT AR W 9 WF o8 &2
SRRV BERRAE L B s AR AL SRR . B R AL
IR F A 25 )y T 1251, BRSO £ &, T
4 [15F % NPAHs F1 OPAHs ARS8 A5 e, AH T



16 - TRERLEAR, 5 43 %, 4 1
= WA RSFEN, &P 1-NNap Fl 1-NPyr 424871 4=

K F AR B AL A, HET X R A UKL A Y
NPAHs #l OPAHs #5844 %, %t S AR A 9 () iF
5% 55 /> 196567 NPAHSs Fl OPAHSs 1<k 43 it B e
Tor . ZZRERSIRBE . Albinet S5 1Y
SRR, MXT 7 i /T 202 # NPAHs A7 50%
DL gy A A S AR T 4 FR K 4 B LA E Y NPAHSs
Bt 90% FEAE T URLAR . 0K 43 BE 1 4 F HIL ]
I3 PR ISR BEFAIL TR Wed S5 B 5E R
B, PAHs 1 OPAHSs [7] s &k 755 H 1 56 AR 0 AT L
M % T NPAHs T 3= 22 2 W e pL il

FE 1A i W 5% 7 I, AT AR 0 Wk BB R L PAHSs
R AR 1~ 3 M Em S, Alves S50 FEBR i J
W SRR AR TR, 28T T PAHs. NPAHSs
F1 OPAHs HE K . B% 18 N 6-NChr (19 HEjik K+
ST R R 2.3 45, TR OR A AT e R AR L
NPAHs, [ it f% 18 5 75 5 £1 Z [H] 1Y) NPAHs ¥ FF 22
SIFANG PAHs BBFERA . BRGE /Y OPAHSs 4143+
9FO iy HE 7% I 7 %2 %5, OPAHSs ¥ J¥ J2: % 5 &S Y
2.5~3.61%.

Zhang %7 B 5E BoR, fEACE X, TAEH A
K NPAHs 19 ¥ FE H AR 22 w37, 8] oK 1 1 100 IE 4
AR FERRIX, T R G Ak 2= B A 0 34 588,
— 18 NPAHs (9-NAnt, 2-NPyr f1 7-NBaP) 7£ &
] FR) W B w8 T LK. MIAE [A]— M A, — 48 NPAHSs
(1-NPyr, 4-NPyr Hl 6-NBaP) Il & {4 K (1) e B 458
=, RO ek BT @R, IF B e 17T LA PAHs
5 RAEAT B AR A0 BB L.

Zhao 25U YE S T 32 2L I8 BT R AR, WE T
NPAHs il OPAHs ¥ /% , 3NBA (5 5. NPAHs ¥ J&
B 489%, HiHk B =3k 267.30 pg'm >, BZO 5 5 OPAHSs
W 64%, S e £ 2 ) OPAH. 3-NBA, 9 -
NPhe Fl BZO ¥ & 5 K4 M 2 0] T k35 40 ¢
PE, (H 1-NPyr B £ 5 2 G I R 5.

1E I8 f# AT BF 9% J7 1, Flu, Pyr 5 OH 8% NO, Jx
M A2 % 2—NFlu i1 2-NPyr, 1fij 3-NFlu #1 1-NPyr
AR e AR AR IR HERCTY. PR, A OC R AE AT
PIAE N X 0 HOR R 48 7% . 2-NFlu/1-NPyr H{E
INT 5, FRWVRBRIR G L, KT 5 WIZR W] PAHS (1)
Sl Ak 5

NPAHs Fl1 NO, Y% 450y B 1% [ 05 54 232t 4
PEX AR B IR RO G A 22 5 Ak F8 A0 RER/NT
1 FRIRBEHEL, KT 1 RoR KA e I by 7
NPAHs JE i Hh 5 4 fI #.

Zielinska 551 F| FH 15 42 12 40 Yic 46 53 42 AR

RS AY B NPAHs. 453 4 HERL A NPAHs #
5 FRam AU 1-NNap, 2-NNap, 1-NPyr fil
9-NAnt 18 7 48 il 4 B A R I 21 55 3 14 7K F,
T AE I 2 J8 AP v B AR O™, TR s ] A A S vl
H RS HER R IETE S ).

FEAL B ZE AT B BLRR (% 52 iy T, X PR
AR BN, 5 PAHs AL, 7EAS FHERbRE T, 47
I ARG 10° km AUV 4 51730 B AR/ T 10° km
(97T 4 M e, H NPAHSs HECH 74 Bris fin, {2
AR BE /N T TR () PAHs. X AT B TR
BBl & SN, BARHEE B TR R BE i, bR — Uk HE ik
b, #4r NPAHs A @ o £ & PAHs 5 NO, ) ) Jif
TR HORFEATI AR R, & 5 NPAHS (1
A7 L JC I 2

5 ZEEEm*T PAHs EESTAHEWHER A 2200

AR, MR R BIHLACR | b A At HE
T, DA 22 fifp 42 R A% % [R) AL, A6 42 e sh LB 20
R SR ¥R I B Wt %% 3 L ( Gasoline direct injection,
GDD). Fiif %] 2020 4, ¥R 50% 1HL3h4 %& o)
PG T4 GDIT?. {HJE, GDI & sl L i FkL # HE
A B, R A 0 A Sk PR P A AR AR
( Diesel particulate filters, DPF) A% ¢ Ji 4= B9 kL 4
HECE Be Ak, A W5 R, GDI & 3 HLHE LY
NPAHs £ 2 8 3 15 Ge 1 & sh AL A S i & s bl
HHE 75 0.

R A 8 R YR 4 ¥ e 0 HE e R A Bl o Ty vk
(b 56 S B B ) D AR SR 2 WL A 1, TR
2020 4F 2 1F 3K 52 it [ VIHEBICAR 1, £ & 1 VAR 1
BT BT 42 I 2 Y5 JIURT 40 4 4 2% ( Gasoline particu-
late filters, GPF). {HJ&, H a4 4 FEZLLE IV Al
VbR e 2280 5 3, (b [ 78 3l 0 20 5 48 AR
(2019) Y W7w, H AT E E IV FE VbR k55 A
53 5 Ry 42.5% 1 30.9%, FoAb Sy T K2 LA A e
AR IFH, emslE VidsdEE, B IVAE ViR
ZERUAE 45 A — B 3] P 4k 2 5 A AR He ).

H T, & XS HL 3 42 HE s G fn) @, 38 ER BT
— RANHEH. 2017 4%, B R LR FMCEZR 5145
FReFE RS IS MR GENR TCTY KA
KA T A 7 AR T A ] 25 Bt Y S8 it
Z). MR Ty REOR, U N A AR KRR TG i
16 R IR 2018 4F TFdR 4k ) 45 ] 2 B8R (ELO
FAD) , B R R3] 2020 4528 £ BE VR 0 4 E 3
N
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TH 2 90% (fR X 43 %50 1Y 3538 V30 5 10% (R FR
AYH0 WL 2 BEJE A 8, BDE10 Y9, L EEIR
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AR, DRI, AR 2B AT A AL S W R RESE Iyl
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Table 1 Comparison of a quality index between ethanol-gasoline and regular gasolinel

81-82]

Project

Research octane number (RON)
Antiknock index
Lead /(g'L™")
10% of evaporation temperature /°C
50% of evaporation temperature /°C
90% of evaporation temperature /°C
End point of distillation /°C
Residual quantity (volume fraction)/%
Vapour pressure durig 1st November to 30st April/kPa
Vapour pressure durig 1st May to 31st October/kPa
Unwashed gum content /[mg-(100 mL) ']
Washed gum content /[mg-(100 mL) ']
Induction period /min
Sulphur content /(mg-kg™")

Copper corrosion (50 °C, 3 h) (grade)
Water-soluble acid or alkali
Mechanical admixture
H,O (mass fraction)%

Ethanol content (volume fraction)/%
other organic oxide content (mass fraction)/%
Benzene content (volume fraction)/%
Aromatic content (volume fraction)/%
Olefin content (volume fraction)/%
Manganese content /(g-L™")

Ferrum content /(g-L™")

Density (20 C)/(kg'm )

Ethanol gasoline (E10) Regular gasoline (E0)
=98 =98
=93 =93

=0.005 =0.005
<70 <70
<110 <110
<190 <190
<205 <205
<2 <2
45-85 45-85
40-65 40-65
<30 <30
<5 <5
2480 =480
<10 <10
<1 <1
0 0
0 0
<0.20 0
10.0+£2.0 0
<0.5 0
<0.8 <0.8
<35 <35
<15 <15
<0.002 <0.002
<0.01 <0.01
720-775 720-775

B BFFE R, 6 2B n] A R A iR

B R AR R B HERL | AR BURE PR LA B A A T
s U, BEE WA

T HE) 6, O AL 3l 42 HE il 22 36 57 e A

MR QL T AT 7 ] Pl = AL

5 AR I [ K S0 g = i B9 R A, 5l

P EO A EE, E10 2 B 353 1 JU0RL ) 98 HE

6% ~ 6.6%, E20 £, B 1530 F) TR 9 0k HE & 58 ik 2

29.4% ~ 41.8%"*4. USEPA FUMNJH B T2 B (0 B 5%
R, T 07 A G W 2 B B R Uk
Wy HERT, R B2 B R A OB PM, s O
BLYD B 32 2 40 78,

Mufioz 5™ (B 5¢ 6 B, #H LT EO, fiiH E10
FUESS 14 4 4 1 U P HE Tl & 2 I R AIR T 97% #n
96%, PAHs 7 & 43 il FE AR T 67% ~ 96% i1 82% ~
96%, 5t 1% 7 P H 0 BIREAR T 72% il 83%.



TRERLF2ER, 26 435, 55 11

NPAHs & 2 1] 43 538 /b 31% ~ 96% i1 38% ~ 95%.
AR A58 ) PAHS, L8k B sy

Abrantes 25 POV BiF 5% JF 2 T P FR 52 AR 4 G
PAHs HEHC, #88E 53 548 F ¥R (2 BEARFR 2 B0
20%) F1 100% B, 253 WoR, CEEREHA RS
AH PAHs HEBCH T LRI RHR AR 92%.

Ahmed ™ #fF 57 T ES. E70 f1 E85 =Ff & A
ANTR] L A5 2 B (R R RE, X 5 1Y) PAHSs HE R - i
T TIE. 7£-7 C(¥# )5 30) T, PAHs #1 OPAHs
B HE i R - 3402 E85 KT ES, it E70 i HE ik A
TiE# A, %8 71.5 pgkm™ £ 4.12 pg-km™.
7E 22 C(JE 3h) T, PAHs HECR F BB R 2
Fis LU 191 B T 5 1m0 2L, {H OPAHSs Bifi 20 85 e ) T v
3G A0, 8 FH & mss R S iy 23 ffF OPAHS 1) HE il
B, 3= R O RR B i OB S R L L
[l AN AR G NS o= G = WA o A
fil. Suarez—Bertoa 250 WF 38, PSSt E8S 1Y
FEAUE O $2 BS 19 2 4%, 7R A BiET, E75 1 R
AR HIE BS ) 3 £, REMEN S5 KRS0k
22N, fff PAHs K JE Ji OPAHSs, K It £ BEA
TH Al T AT e BOHE L Y OPAHSs 34 .

B XF 2 B % PAHSs K HAT AR B 5% Wi B B
LT THREH L, Hik= &5 0 HRE
T 58 S B 53 i 0, oA >k i it 98 W LA A FH B 1
SN SUR N e TS N SE RN INDELILN 5/ 98 0)
ZARIAEE RS2, LA e S Y B S R
PAHs S HATAE W () HE RS L.

6 it

(1) 3% K< P PAHs. NPAHs 1 OPAHs ¥ i#4
] T 0 A AR AR FURL ) R, ML Sh ZEHE O PM,, 5 28447
() PAHs B HAG A=) sk K.

(2)NPAHs 1 OPAHs [ ¥¢ Ji& b PAHs ) {4 ¥
FEAR 1~ 38 g, (B e {1 2 L PAHs KR
B BUETE, DU R B SR AL

(LB R ARFETIEA L= AR
FELHE 2480 . BEIH | K30 520 A S PR I8 B It 43
WaE T 54 R BA 2 AR PR AL B 42 e RORE
s

(4)PAHs. NPAHs 1 OPAHs ik I 775 A
[ F 5% P A7 A — o 22 5, DR G HE R %) AR b Ak
T TE X AL 8l 2o HEE 5% 2L A E K .

(5)PAHs M HAG AR BN A b ELAET
MR, T A ER K (4 R K LB ) DO B 25 B AR SURL A
e R

(6) 483 72 A IR B8 PAHS HE T f 40K, i A
ZE0) 2 %) R P PAHs BTRREE K. fE R EIE 1T F,
A K A PAHs W2 HUAF 78 T FURLAH

(7)NPAHs 7S84 £ R h b 2, 9 B Ay
— 26 2K 5] 40 1-NNap, 2—-NNap, 1-NPyr il 9—
NAnt, ] UV by 583 42 HE R A RRAE AR IR 4.

(8) NPAHs Fll OPAHs ) 5% I £ $F — ¥k I
(BRBEHERD) A1 WOk IR (A5 4k), Hoh NPAHSs
A DU FRRAE LUAEL DX 2 BRI Ak 27 B A R

(9)PAHs K H A A= ) g HE K BE ML 3h 447 3 B
R B 38 i o, H R R AE BUWAE A AT
FEXT NPAHs F5Z IR 55708

(10)ffi FH B3£I/ DLl 4 PAHSs F1 NPAHSs
B HE N, (7] 68 2 53 OPAHSs [ HER = 84 . %)
Tl S BRI A LB %, H PAHs KA AE WY
HEBCRAE, A i i — 2D 5.

2 % x #t
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