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Abstract: Coking industry is one of the main industries of water pollutant emission, and the state and local govern-
ments have begun to pay close attention to water pollution discharge standards. In order to understand the discharge
standard system of coking wastewater in China and improve the level of pollutant control and management, the dis-
charge standards of coking wastewater in the United States, the European Union, Japan and China were systemati-
cally studied. Furthermore, the establishment system and limit value were comparatively analyzed. The analysis re-
sults showed that the implementation of relevant foreign standards possessed strong legal support; Japanese local
governments had a strong initiative in standard implementation; the United States and the European Union com-
bined emission limits with treatment technologies, and the emission requirements were more stringent. Combining
with China’s current standard system, some suggestions on improving relevant wastewater technology, actively pro-
moting the construction of BAT (Best Available Technology) system, timely updating the discharge standards, and
strengthening the legal effects of relevant standards were put forwarded. It provides basis for coking wastewater dis-
charge and pollutant control, and to offer reference for the formulation of emission reduction plan and the revision
and implementation of wastewater discharge standards in China’s coking industry.
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A7l 92 7K Ak B o X T 1 K e B e R R T G 1 TA
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1 EETWKTRAERMRERR

1.1 EEBETWKTEMHEMARER R

SEEIRE T 19744047 T (CHIER (1 & S) KK S
P F AR E ) (40CFR 55 420 %843 ) , 12 37 BPT(Best Prac-
ticable Control Technology Currently Available) , BAT
(Best Available Technology) . NSPS (New Source Per-
formance Standards ) 1 PSNS( Pretreatment Standards for
New Sources) , 1] T £ 5 M ERAT b 9 ZE AR B 55, IF:
F 19764F 1982 4F (1984 4F 2002 4F 1 2005 4F 81T T
IERL . AR T SR T R RORT AN T (2
FEEE RS ) A AR . T & STEFLRANERAT L 43 1
134 F 20 AT A 7384

S EIFRE T 19824F 5 /1 27 H #E 40CFR 5 420
T o A AT T R R A T 2Kl 4 1 K IR ) 4 g R T Ak
HUBRE) (47FR23258) , If T 1984 4E 5 H 17 HAEIT T
X2 B L (49FR21024) o 33k 86 1k JL Sy 5 £ | i iy 11
RSN TR AR A S 1 BRI AR AE . 2002 4F 38 [ B R
FAEIT T OBk G P2 K A5 B B N A X A TR
g3 (B4R (B 8B 43 (BR45) A D 138 43 (R AN 19 75
JKHE T R ] 4 R AR AE BEAT BT, OF BT X A M
AR CHABERAE ) ABAT 1 357 1 75 7K HE T IR i) v ) 71
Prife o ARUAETT B MR 1 A7 5G4 i BLAE - e
A BRI IR RN . 2005 4F 58 [ BR
PRBWIE T Ve B 505 Y HEOH B & 4t (National
Pollutant Discharge Elimination System, NPDES) i A
TUE P A A R 4 R L JF BEIE T NSPS A 2%
H b s,
1.2 BREME KR R

1996 4 9 JJ Bk e 5k 1 £ 45 95 e BBy 45 4 1 4
A (Integrated Pollution Prevention and Control, IPPC
§4)96/61/EC™ . TPPCIE 4 S5 HEAT T 4 KB,
KB 2008 45 1 1 44 96/61/EC 46 4 K 4 B 1T 46 4

2 %L B 58 B 19 2008/1/EC 4540 20104F 11 A, Bk
WK BA Y 74 ol HE s A AT RS K 2008/1/
EC & 4 T+ 4% g Wi Tl HE 5 48 4 2010/75/EU (Di-
rective on Industrial Emissions, IED)'" . TED 3§ £ it
W T BATFEMR B P g E 20 ) 1T ek Tl
(975 G 0 HE bR o B ATl BAT SCF 0 35 45 2
2010/75/EU B4 T g 2 (19 DL 925« 36 80 1.3 %
AP B I B 20 & B A (AR B AT ) kT b
FBE s 3 % 8l 2.2 28 Bk s (— ksl — o mil ) 1y 2B
7R BRI & B4 N i BAT 2 % U4 BREFs (Best
Available Technique Reference documents) , BREFs £J
515 G ) HE 0 PR AEL A DG 2 R 2 50 8 W I R B
2%, g2 BR B ) R R AT E 2% 4 DA R HE T B (1 S
R R R, 45 AR 03 [ FE 2 IR BAT SO L il |
S A 45 G Y g o S BT L RNk A, o A
A [ 3 FH B % T ) HE AR T
1.3 HZARKIT LI HE AR & K RER

H A 32 SR AT B G 5 %6 V5 G o HE 0tk A7 4%
il L b R HE RS A . H AR KI5 Gl HE AR o S
b B R GE—HE bR B INHE RS 5 HE R o
LB 2 T A v 4 R R A R 2 Tl K HE
JBC, H A B A il o B HE BRObR 1 1 0 1 R g —
HEBObR M e — SR Bk HLE o MRS B A OK TS 4L By ih
BOVHLE KI5 Y W HE bR 23 Ry 8 30 AN AR T 2
BWE™, EHRG—Hmbs e N R X A7l
117 SEAT G5 — B BRAE , % 4h BE 37 AR 32 BR &0 7l 00 2R )
BATAT M HE bR HE | B8 B H AR (9 48 0 3 7 5% S Bt T
Gt —HERORAE o 5 A i 2 R 3 e S5 it 49— HE K
B AN 2 DAGR 0 N 286 A 06 IR B3 R 2, b 4 B K Sk
IRBE iR B AT AR ) S0 A 38 i HE
bR AE o XF T AR Tl 4 ™ Vs G Y K R 1E
L AT ) A R s o B o L A A o R T4
S 7K S RS e B A 1) E B A 0 SR TR
1.4 s EREIT ok 5 L HE A AR E R

FE 8 3R B8 AR 4P R T 1992 4F W A I S (49 2k T
b 7K 5 G Wy HE i bR E ) (GB 13456—1992)™ . 2012
AT R A0 A R B L 2% Tk 75 e 4 HE b 1 ) (GB
16171—2012) , FAI4E 10 H 1 H P8 5206 . %4 1
PL20124E 10 H 1 HFI20154E 1 A 1 H Ry Wi~ i) 5
SN BEAT Al 7K V5 Yl HE O PR AR R B 7 i
7 HE 7K 2 A8 AS [] F [) BE A B0 5 8 8 £l MK 2012
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EW, % B AR EAT AT R H AR E B

AE10 7 1 H R B AT AT Aol 55 s ] B 09 A 1 o
T BF | X6 2% 1 A R B L A 2 B 5 A0 R o IX 3,
FHK 5 Y 4 A HE L BRAE . Bl & H AR & e, o 7 m
558 X ok 5 K 2 Tl A ol /KI5 Y ) HE TS B, 2019 4F
8 H 1 HZE S I8 3 e i 48 et O Ak 2 Tl i5 e )
HERC AR TEY (GB 16171—2012) , I & A 16 B 2 (fE 3k
LA, 20184F 12 A 29 H 30 FE 1T & A (5 H= 4k
2Tl I5 BB G AT AT R4 ) (H) 2306—2018)
48T KI5 YL B 1A AT AT R R MR 4 8 2% R [
A48 3P AR IF R T X I 75 Y HE K

19874F 5 J1 5 H , [ & 75 Hb X AR 5 (K 5 4 By
TR )R8 KA R K HEObR | 2 A Xz bR fE AT
T ISKK B IE . 5 75 b X B K HE B AR o 32 22
gy il 5 K R K GE R G0 K S TS K b 3K i
JRCT K AR HE ARl S R4 7l 22 5 43 ) i 2 K
50 H B HE R SR AR o A o 2 A E A
TG 6 TR P 2% . 24 M A FH T AT AR A Ak Y R oY
Tk A 058 B R R K A o R (o ) A A I
ERQEWE N EA S /i e 8 B S B3
— e, AR TR KT KERGE % E,H
KT TG 5 38 BT K AR TSR (1) 7K HE T
A R R T 8 T AL Tk 4y 3, 15 K
HEHE FH A Tl s e K K Bt 5 & B AE

2 BEET KT EAEMRERES

2.1 EEELTE KHE AR ERE

KR E XS ARG O, % 1 A [ B J20 48 1l 3 HE
JECRR T | R AR SRR IR 2 55 AN TR, 4% A v
X5 R HE SR WA —E 22 AR &R . SR G
F M 45 i 3 1 HlEBCbS ME A BPT . BAT . NSPS ., PSES
(Pretreatment Standards for Existing Sources) . PSNS
F1 BCT(Best Conventional Technology) o
2.1.1 BPTRAL

BPT FR{H 2% T B A fe A T B9 -F 2 1% fE K
T BRI TG g W, O 5 I8 BUA TS e 9 I 55 BE
T30 BPT b R 5 45 Al 23 S i ol B o T AR 2
AT, 15 G W HECBR A DL 35 1, S SEBR AR 1 i
JO7 FH 24 I AR T AT 4 ) R RE AT B4 P K I DR
J¥ . BPT7EBUA Ak i Al 67 5 A FE AL il iR 75 2
K15 P W HE R L TR
2.1.2 BAT /A

BAT 75 7K 1 e BR i 45 B, 27 i i e JH 28 9% |

Fz 1 BPTHREHEMRE

Table 1 BPT standard emission limits
RIS f kAl ST AR Al
HHY AR 2304l AR %3041
PR (E & HF PR (E B HTPHH
TSS 253 131 270 140
0&G 32.7 10.9 34.9 11.6
AR 274 91.2 292 97.3
fota] 65.7 21.9 70.1 23.4
g 451 1.50 481 1.60

TE - O&G(E S HEM) 4 EAIE C b Al 32 OB A3 5 69 8 m] [ i i A -
S AT 15 G ) A3 2 S mg/ L

AL AT Y i A R AT LS B G S K e AR B, H

HE i R AE 32 B2 56 A TS Qe W AR TS e )

(F2), ¥HFL . F20LIAH B, M LT BPT,BAT

X A Aol 1 B AR ) RO B R T M AR

() HE il 2 R, IR i T X 2R I (a) B 25 A9 BRAA
F2 BATHRAEHEMRE

Table 2 BAT standard emission limits

23] B f e PR AR O #) f5 e PRAE
AA 2.93 2.02
HIf(a) B 0.0110 0.006 12
7] 2.97 2.08
% 0.011 1 0.006 16
2 0.038 1 0.023 8

T AT 5 Re W S A 350 me/Lo

2.1.3 NSPSFRAL

XF T 5B 4 A AL A, 38 B4R R A6 AT NSPS,
19924F 11 A 18 H & 20024F 11 A 18 H #r e £ b 4>
b, 254k 22 7k B 28 1T B S 35 ) 57 40 b 2R
420.14 5 HLE B bR e o X T A AR LTS gL
Yy, 2% AR v R — B IS ) 40CFR122.29(d) (1) H #1
SE Y IE FH A e 3995 . 2002 4F 11 A 18 H LLJE TR ¢
T 1 B A A M 26 2 T e 3 HE PR AE . NSPS & &
UE 52 1Y B A 7T 47 78 Y8 32 R (Best Available Demon-
stration Technology, BADT) Ft B8 15 1] 1) £ < il 9t , H.
NSPS A #fE 5 BAT i 20 & 5k ® R By R IT (a)
BE RN 25 B BRAE 2R AR R S
2.1.4 PSES#= PSNS IR 14

XoF < T e HE A £ Ak Al L B AR B S 975 K HE
AN S5 KA E ) (POTW s ) 4l , 36 R R 5 il
JE T PSES 1 PSNS, EAARRAE WL 4, Horh s < 1
Ab B EAS TG T HE i 2 B A AR RE T 1 POTW (1)
HEMOWE o X 36 3 3 4 AT, M H T BUA 5 YL T
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3 NSPSHRAHEMRE
Table 3 NSPS standard emission limits

15 YY) B I e PRAE A - 359 55 e PRAE

AR 2.93 2.02

A (a) e 0.0110 0.006 12
T 2.97 2.08

% 0.0111 0.006 16
0& G(fE ) HEM) 6.76 3.7

pH 6.0~9.0 6.0~9.0

EN) 0.038 1 0.023 8
TSS 34.3 14.0

W BT TS B AL R me/ L

Ak BRHEBOR HE , T5 G U T Ak B HE bR E T A
H. PSNS 5 NSPS HEjit BRAE R 55—
# 4 PSES/PSNS#RMEHEFI R E

Table 4 PSES/PSNS standard emission limits
AT A Ml 3904 FEAR A BT A oMb 99 Ak B A o

s (PSES) (PSNS)
15 ) p— p—
HH R HoF8 B IR A
PR e g PRAE FRAE i BR A
AA 33.3 20.0 2.93 2.02
7] 7.24 5.06 2.97 2.08
% 0.047 2 0.039 2 0.011 1 0.006 16
A (a) T8 — — 0.0110 0.006 12

TE A 15 G B0 2 2 mg/L

2.1.5 BCTFRAL

BCT (Best Conventional Technology ) 75 /K HE it FR
{EL, A 22 3 2k 07 FH S5 A 8 B0 R ] R A5 04 75 7K I
FEFE . BCT A BPT & HIAH [ B9 5 =, 8 Aol 53 4 7
v AR TR AR o T RIS Y HE R A
5 BPT A 22K AR [A], HARFR A W35 5.

#*5 BCTHRAHEMRE

Table 5 BCT standard emission limits

o SR FH TR Al /RH Ak AR Ak R4 e 9 AR W K Ak BT
Ab BRI 2K rh A g SR A TR R AN I A R R A S R AR
T35 mg/L,

xo6 MRB-FEUEKHEMRE
Table 6 EU-coking wastewater discharge limits ~ mg/L

el FR{f

coD 220

BOD, 20

5 B m AL P 0.1
iR h 4

Sy B R ey 0.1

[ 0.5

25 1% 0.05
GG Y R G+ Y R 15~50

R B A 424k £l Wz AR A
R MR ESE30dM RHEE %4304
BR AL 45 H Pl B A 5 H P 3{H
TSS 253 131 270 140
0&G 32.7 10.9 34.9 11.6

 FTE TS Y Y B O me/L,

22 BREHXHRERE

TERK B BB AT b BAT ST 925 9 #6465 4 5 2 4
J7HY BAT 4538 v, 41t At 2 54y e 1y %) HE i R A
(W3R 6) W 7MIs L mi H % R &5 T A 4%
BEBLEE 5B 24 h 52 AR AU K SRS AR AP K A B
J7H BAT AH G HEROK - o w00, Bk K&

2.3 HAMEXIRAERE

H 7 2R X £5 Ak T Ml B 40 A T e HE AR o
1717 2 R U 5% Gt — HE bR 1, AT o A v OR X 3 AT
b, R FH A ) AR BRAE o A o v A X 2 e i H
R Al AN T HlE i X315 S () IR AR 9 38 DA A A HE S
BEOR AR TR, HAABCE AR 7. XN IE S AT
Gt — 4 F W T HERORR A £ 25l SR RN L 45 )
BURF T o] Hb O HE bR o i A BR A X T R g
55 SRR DX 35, 15 K HE AR 38 B — HE RS o 1 [
P 10, S 3 R A R A v R
24 HEHEXRAERE

HOHE P04 A5 #E GB 16171—2012 E 3R, H 2012
10 H 1 H 2 2014 45 %, BUA 4k S04 T 3A 4k 7K
5 Y ) HECRR AR . T BT A Al @ MK 2012 4F 10 J1 1
H R BT B 2 A ol 7K V5 G 9 HE il BR A, o - s A
5 A 85 SRR DX FH R S HE T R AR o B R HE T BR A 2
R 8.

HH 2 8 AT, ] HE kb v AR 40 A ] 75 7K HE TR
J5 25 B AN [R] ) BB, X 1 AN 28 4 0 4 1) A B HE
JICR T K BE SR A% o H R, 3R R AR ATl K
Ab 3 R A AL 5 TR B AL BRAR 25 A 1 7 =, K
T ECEALS W R 2510 G W 2 A A AR 3L W] R AL
F Rk, A5 G HE S R A 2 5K T % 7K TR i TN COD Fil
BOD, %5 T 7 28 U B b B A RE 6% 35 31 BR A 2R

I E & A B GB 16171—2012 15 B 24 rf 42 1
B2 T7 IR ROF (a) v A HERICEE SR, I 18 sk 25 HE
B BRSSO AR IR 9, X T T B
Y5 e W 300 H BRAE AN X 43 B B2 HE 5 ) 482 HE ik, 1
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EW, % B AR EAT AT R H AR E B

*7 BABEWRS —HMERE
Table 7 Unified emission standard of hazardous substances in Japan
A 6 B BT I H FRVFBR(E filt B 15 FeV FRAE fdt e 3 FeVT FRAE
pH I LA AN 5.8~8.6 5 3% 5.0~9.0 | & B Ak A1 il R S K I Al AR R 100 fih Ko HoAb & 0.1
SsS 20( HF#4150) S 0.1 ot B ok SZ NG
CcoD 160( HF-#120) wA 1 EZ 073 S 0.003
BA 120( H -5 60) BIHALE W) IR LAAN 85U 15| B ARG WEELLLSE 1057650 230
oy 16( H -3 8) =R 0.3 DY S e 0.02
FaRES 5 AW 0.2 0 e Y 0.2
[DES 5 1,2-25 &) 0.04 1,1, 1- =5 ke 3
BOD 160( HF-#120) M -1,2- "5 M 0.4 13- A 0.02
EILiEk7/ Rl 30 1, 1,2-=5R W 0.06 LBRE: 0.03
4 3 i 5 WL 0.06 iR AL G 0.1
ey =2 2 ARES} 0.2 Ly 0.1
ik 10 if§ Je HoAb A 9 0.1 A LA 2 1
ey e 10 HIR 0.005
R 2 NG 0.5
KT 5L H 35 3 000 R HALEY) 0.1
TE B pH Oy T8 dak 49 1k A R TR A ASCB40 J mL ! A, AR T H S 352 mg/Ls

®8 GB16171—2012 k5 U HE M R1E
Table 8 Water pollutant emission limits in GB 16171—2012

- A Al Al T HE PR A
T HEE M HE O ME O HE R
Hege  Hee Hesk Hesk HERk o HER
pH 6~9 6~9 6~9 6~9 6~9 6~9
By 70 70 50 70 25 50
CcoD 100 150 80 150 40 80
AR 15 25 15 25 5.0 10
MR 25 30 20 30 10 20
a8 30 50 20 50 10 25
FapliES 1.5 3.0 1.0 3.0 0.5 1.0
5 % 5.0 5.0 2.5 2.5 1.0 1.0
i Ak 9 0.50 0.50 0.30 0.50 0.10 0.10
S 1.0 1.0 0.50 0.50 0.20 0.20
Ty 0.10 0.10 0.10 0.10 0.10 0.10
ALY 0.20 0.20 0.20 0.20 0.20 0.20
EZ79 3 0.05 0.05 0.05 0.05 0.05 0.05
A (a)E 0.03 0.03 0.03 0.03 0.03 0.03

T« B pH A T8 f 49 4 AR (a) BE SR we/L AN, FoAR T H S 3

S mg/Lo

JHTA] — FRAEL 3 AR 415 15 7K SR BCH A ] Ak B85 5, BE5E A

[7] BIR {

9 GB16171—2012 H7Kk 5 349 HE B BR (B #7118 24
Table 9  Addition and modification of water pollutant

emission limits in GB 16171—2012

s ) HE il B A

A AT R KR AT
LI/ (mg- L") 0.05 0.04
HIF(a) i/ (pg- L) 0.03 0.02

ZE/(pg-L7") 6 5

T Hl DXCAR b T K CHE BOE A Tl ki
AKOK I K BRAA . B IS SA AR H L4
T H B DL 2 10, v 7K AR A R A 0T 1 HE A
TEBCA A [6) BRAR ; 48 2 7K Bt 950 5 AR 4l T2 A% 2 36k 1 1]
Ko H AR B RN B E AN R BRAE s % T 20 A& HEA
H R KK B K B AR B X G R K 77 < 10 mg/L, % F
HEA DA AR 2 A5 A e & A AL Tl 5 A [ R
(B, O 7K s o e A Ak Tl 05 Dy v B A Tl
HE R A < 150 mg/L, 2018 4F 12 A 31 H 2 HEV5
i /£ <60 mg/Lo

R0 IR AKETRB RRE

Table 10 Discharge limits of water
pollutants in chemical industry

K 5 H FRAE KIEWH  BR{E
pH 6.0~9.0 MR 0.005

R 15 B 0.5

fiF§ R h A 50 R 1.0
IERERR AR (UL = B AR 44 4.0 i 3.0

[ES 1.0 ZE B 0.000 05

[ & 5 5L T i v ) 10 BOD 30
wALY 1.0 CcoD 100

AR CIEC bedm i ) 10 R VF [ A 30
iR 10 ES 0.05
M R 10 fil§ HH 0.4

F 3R 0.000 000 2 || =4 2% 0.3

#H 0.6

TE B pH b AT H B mg/L.
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3 BREEE

3.1 ERSMERARE I E R IE N &

CRAER (T & S) R AK 48 B AR #E ) F 1974 4F 45 1
PASKZ DT T 5 BB, 35 [ 2 4 Ja) AR 4 52 B 1 450 1)
AR A, B Bk T AR A R A v PR, R T AR AR AT
TG YR B KT 55 R G AR o 1 B9 AT DL L 36
L X A ) Ak g R AN [ A I s o, B 2
Wk R OB AL Tl TS Y HEORR #E ) (GB
16171—2012) H AR 4 5 23 4l B0 £ ol FRE 5% 24
B AR X X 00 T 2 K HE OB o, AT P i 5 4b
BT 2 M55 o FE bR B Rtk s A v, AT LS
2 3 [ AF A v 1Y A

FI A3 [ T JF R BAT B 4 i T4, % 31 89 47l
15 YL B I BAT #E47 07 28 FATEAG , LAAE A b 76 75 7k 4b
AT gk R R S R A 7 R R TS e B IR R
TnA AL . (H R T AT B Al $E AR KA 5K
725 BAT i 4k 55 PEAl o B2 A % R B 5 L 4K
P A 5 BAT 0 % 55 PP A% (4 Bl 2 vk 15 AT 5 4
223 Z 2T KRR, — 28 v/l S 58 £ — 2B 5
HE A B AR X b — 28 % 1k R, BAT i i 5 R K
AR I o BAT il 2 AT K KB &5, o R E
BAT % & V5 Je B VA M B R X HEA/EH Tt 5
BAT 5 il AH e 2 14 A 5GBSR FA E M. S A7k
IR 85 5 ) A S R AR BT L #E 5T BAT 4%
AR L R T AR DI H AR B E Al HLE , (R UE BAT
B 26 AN DA A 4T M Bk 2 M R Sk L AR R B H B
A& JE
32 ERMBRENREEZS

R 45 4~ ] 52 A G HE RO o BIR (5 % b 43 BT AT
I, 9 [ 5 BRI O T AR Ak 2 K CHE AR v B (5
P, R AT T B 5 K AL B R DLk B bR
W T EFEBIT AR ER AT 17 2%

H A A 56 HE il BR A 42 v [ SE A, (H AT 5 9 S5
AR bR A AR K TS G HERORR o 2 p R e 4 —
) HlE TR A 2 48 bR e ot K . TR E B TS M X R
b T AT B AR bR o, ¥ B 21 10 A 3 9 5 45 i 46 At
Bk AT, FLAR X HLARTT I R AE SEAT 40 4, b o ]
H A AR B Rl 2

2 PR R AT KRR T A 7 A B A 6 A R R
M L 7 0 G T AH DG B | B i BB ATl R A S
YA I H A B, SE B 24T e o AL S5 H A AR
ORI PR W X 42 e ST I 08D v SO M A R A
BEL{EL I FH A i €
33 ERMBRERNEEISEAR

AR5 T A R AR A LA S T R R
H 2 K 75 G 9 HEJB0b o 32 2 h B 4R BUE T IR 54
DA ST, 45 2% Hb 5 IBORE 6 A o 2 it 2ok R EL A AR
FH o 78 S 5 Y 4 3 0 B o o B P, 45 GO B
AR A 21 1l B 355 0 5 2 o O S B ™ A 0 M 5 A
e DRAIE T A5 o St A R 36 M

e O £ Ak 22 Tl 75 Y W HE bR E ) (GB
16171—2012) 1 156 BH Hb 77 ] R 4f8 175 190 185 22 B8 Jonn 7™ A
B A o 8 IR AR T b P e R A A T i ™
& 1 1 775 Gl HE bR HE L ER T 68 0 K HE O i
S I AW Ko 3R E G M X A5 X AT AR
U, 4% b DXOAR e DX 3l OO0, ARG ) 3 A G A o L) B 4T
Mo AT IR BT AR . TR 45 ERT R AR i b XL 3 Sk
B K5 YRR AE A8 T 32 VA AR Y LR S S n A
HIARIE

4 g

(1) WARHER A, e [0 5 P00 A 5 v ) 72
RTT, X B R 2R G5 AL PO B R MARR T, DLl
PR T B o [A) A AR ] (12 ) T F v, RDRE AR
T AN BN R, AR i B2 R

(2) b il 22 R 24 DL BAT 3 Al , BUAR 9 3F
BAT M 58 33, i it AR 5C O ANk He vk B sz,
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