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OE TR XHER S Tk K 2B AR — B IR AR MR, B T Tolk el X5 7K Ab 38 ) A s 40 K
BN T AL RS B MERE R Tl BEK K IR KA IA bR G847 LA R R XA, IR ABIAR 75 K AL 3T ME R A A AL IS S
YIRS G TR 1 IG PR AS W B R BEDTVE PSSR A S A0t LU g 5%, LUK T 3 Bl iE A 3RCR . S5 R R,
fE pH {H=5.0~5. 5 B, FESFW AL EU AL T 22X COD, 1Y A B 3R 5 i T 3k 73% LA L, H /KoK B AT U 38 310 ol B /K Ak B
T 153 HERRE) (GB 18918—2002) —& A HEBUbRHE , BiHIE 1T LA 0. 905 To/m’ . FETF IR AL BN H iR g0 25 5, 3%
TS KA E T R B TR A AR, 455 I b B A A S B T A EAR O, 4R T ARAREGE 5, PO SA m be A Tk vs KT
RUE RS HELE,
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Advanced Treatment Experiment and Reconstruction Project Design for Non-Degradable

Industrial Wastewater in an Industrial Zone of Yichang City
WANG Zilin', LIU Mengmeng', GAO Yanjin', CHEN Yasong"*, WANG Hao’, YU Haitao®

(1. Yangize River Eco-Environmental Engineering Research Center, China Three Gorges Corporation, Beijing 100038, China;
2. Three Gorges Base Development Co. , Lid. , Yichang 443002, China)

Abstract Economical treatment of non-degradable industrial wastewater in industrial zones has been an urgent problem to be solved.
The wastewater treatment plant (WWTP) of an industrial zone in Yichang City mainly accepts the refractory industrial wastewater after
pretreatment from paper mills and food processing plants, which has been facing the problem of substandard effluent and high operation
cost for a long time. In this study, the non-degradable organic pollutants in the current WWTP were taken as the research object, and
the Fenton-like catalytic oxidation experiment was carried out. The results showed that when pH value was adjusted from 5.0 to 5.5,
the overall removal rate of COD,, by Fenton-like advanced treatment process could reach more than 73%, the effluent quality could
reach the first grade A discharge standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918—
2002) stably, and the additional pharmaceutical cost was 0. 905 yuan/m’. Based on the test results, combined with the existing land
and WWTP structures layout, the advanced treatment technology based on Fenton-like catalytic oxidation was proposed. It can provide
reference for the upgrading of similar WWTPs with high proportion of industrial wastewater.

Keywords wastewater treatment plant ( WWTP)  industrial wastewater upgrading and reconstruction — Fenton-like catalytic

oxidation activated carbon coagulation and sedimentation advanced treatment non-degradable organics
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Yidh AL i LTS K P AR SRR LY, SEEL
XPEREARA DL I R 25 Bk L oI 22 AL
SEACTOARJE H ETN B8 )2 1 AR ReR 2
— HFFRE T Fe™ 5 H,0, fERR &M T 7 4E
SRAEALPE R B H AR (- OH) S BLTS LW i
it A T2 B A BB 3 S Y
M2 ARG/ N R R L R AR H 7
[EE NN )0 R

FUAT, A1 Tolk Bk fh 4 s 225 Be R bn i)
AL PREA CAR R 8 41T (LAY 22 5 o b 25 B
TV K HH B MERE g AT AL, S BB KA A B A2
SPRHERS A T IRAN ST . A SCRUE BT Tolk b

XI5 7K A 3T B 7K rh e B A A AL TS e R i 5 )
%, TP LIZEZFm Ak A o MBI, iz
Mok TR T 2wt ds =, BT R A 5 U E br
VT R /K Ab BE T AR R0
1 ImB#R

HE TS Tl el X 35 /K A BE T 3 i S A Sy
3.0 m/d,— "I T RS 1.5 07 w’/d, FIrEanis
K FEEL Ry JE i R AR 15 7K e Tl el IX %K, Herp
TR A FeE 80% . V57K — A (fE#) T
ZUFRIE 1 R, oK AT OB K b3S
PP HEbRE) (GB 18918—2002) —Z% A #rifi, 2
FRCs air e K KB an 6 1 fis

1 — TR
Fig. 1 Process Flow of First and Second Phase

R PR AT AR R
Tab. 1 Influent and Effluent Quality before Upgrading

and Reconstruction

Witk BRI, Btiioks  HOKESIME/

KRR

(mg-L™")  (mg:L™')  (mg:L™')  (mg-L7h)
CODy, 450 300 50 74
BOD 150.0 62.0 10.0 5.8
SS 250 20 10 9
2A 25 9.1 5(8) 0.1
TN 45.0 14.5 15.0 10.3
TP 5.00 0.27 0.50 0. 45

T RS AMUE KR > 12 °C B AR, 35 5 N BUE b K
R<12 C WFrEEHlEs,

Bt Tl Bel DX PN Aol 14 #H 2K A B, 2020 4F—
2021 45K ) Rt K Bk E] 1,30 1 m'/d, 1
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PR b3 Tl el DX S AT — s — RS 3, 2 > i
WERRINAR , 2R A MHEEHE S | K
COD, .SS EHE R sh B K, X5 KA BE T 35 171
Wb, BEAN, s KT TR BT A B R AR T TS K
ACFE T2 T H R PR K 3 i 4 S TR
KA T4 Toik 2 B AGE bR HERCE R, AR 4
MR, bl AT R K HE R 5 R K B
40. 4% , BRI TR K 5 27. 9% , HV% P B 1% it
B E FEATE X N AL B it 9 T FE SRS
BT HEK B/C R 0. 21, A% T R 15 K
IRl S K A R A AR TS B T O T A AR R B
K, NTREsFR A B, 5 B0 Tk K #5K i e Ak T
e, (L RB R IEUCVEME R, %) 75 RR 2 4% I s U LA
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PRAEAL B T 20 TR W s 47, 28 700 A 2 35 38
15K — IR TR L T M A KA Al
BF T 8 J0 S 1) A ' FUAL 3125 A BT JHC At DX 3
A BT SN T 2wl R s A7 B R, A
IR B T2,

R URAL TG KAL) K P EXE R R A L)
i Fe e AR BEAERE R JGIE SE B B IR b A (]
LG MERE AR T P K TR JBE AL BR 22 56 3 AR AL K Y
DREEAL BT AT HE— 2B WE T, R T HAR A 2
HERART RENE . RN 4551235 /K AR FR T BUAR K
BRSO, 455 A M & A S BT A
O, PR PR NOE T 280 T %

2 #RlEAZE
2.1 R KB R

IS ], X5 K AL BT — ) TR R 4 i i
KI5 I AN 775 A R B A M 53 A 7 1% )
(CEEVURR) , BRI L COD,, YR JE R 4% BT £ R %R
W& 2 s, K as R . HAiT N K R 1k
XF COD, 43 i SR AN A 55 84k 3 7K coDy, i
B AEAE BT 2% cOD,, ERFRN N 28. 67% , it
— UL K i R PEMERE % COD,, b E 42
Ko EERE BT K 3 R FH TG e A I TR
DUBE TSI AL T 2 BRI, 43 AT
REALIR T 26 — Pt 7K COD,, AIBRACER .

F2 MAAERF COD,, WK LR
Tab.2 COD, Concentration and Removal Rate of Typical Whole Process

HURE 7 COD.,./(mg-L7™") WiB B IE 2R/ (mg- L) COD, K%
A& AT 150 / /
KR A1t H 7K 158 -8 -5.33%
EERIALTIYIN 115 43 28.67%
Zyi ik 115 0 0.00
IR I K 79 36[ RARMF(PAC) KBRi . 12.7 8.50%
TV KR 23, 3] 15. 50%
RN Yi] 59 20 13.30%

2.2 Rmigit

MR BB 3G vk % o B 5 =R & B0
b 11 7K S 6 ZE AR DTG M i 2 W PR, B3 e
FHIS 5 B BFHE A 980 mg/g, H A 325 H 7K 43
N 3% SRIE 97% ,pH A 8.2, T LR i s Xt
COD, M) ELBRBCR VAT 2 & 8T, A Mk 130
mg/L,PAC 1.0 mg/L, i & & J5 B b3 Wil &
COD, ; FH-H 003 7K, 43 3l 4 i 30,60,90,120
150 mg/L i&HEs, 2134, 15 min, #FHAIA 2.0 mg/L
PAC F1 1. 0 mg/L HBH B F R IABERE (PAM) B
5 FE 10 min F 2RI S # E 10 min, I
L IVEWIEE COD, ; B B0 AR [R] K, AL E 30,
60,90, 120, 150 mg/L % ¥ s, &) ¥ 4 $F )5 i &
24 h, W EIEWI & COD,,, 7t T —4 2 HilE,
RPfE — 7K Hoim PAC F1 PAM $ii 4%, #5 J5 B
W cop,'™

BRI N B AT TR B8 25 ) PAC (A 885
ALO;, =10.38%) JT JEIRBEDLVE LSS, 731 17) 3 20
JKEEFR A 10,1825 mg/L ) PAC, &J 3 $if $F

10 min, # & 30 min J5 0] & 46 5 5 2 500m A
0.00.0.25.0.50,1.00 mg/L Y[ = F PAM Bl
), A3 PE 10 min £ 2RTIRE , §E 30 min J5H
IR CoD, , EE M 3 WHCEIIE

B0 K R 28 T Ak AU % pH
fHMZ 5.0~5.5, In A& 5 e 25 7] (FeSO, 5
H,0, T 25 10:1) 25 1 mL/L, 515535+, 60 min
JaBImA 3 # PAC 2551, P1 (R A AlCL,, =28%),
ANEBEL) P2(BRA AICL,, =28% 436N 0. 50% ~
0.65% ) 1 P3(A RSN ALO;, =10.38%) , A
AN 1 mg/L, AEAHE 15 min, FM 0.5~ 1.5
mg/L B 5 PAM Z218 41 22 SR TR, I BT K
W COD, , A& 3 WA, id 54541 pH
Kzt i ORRIZAE T /Y COD, ZEBRACR
3 ZR5WR

T M B I S AR UL R e bR 6 285 SR
B2 i, I i A I A0 45 SR e B, I %
TN 4 s XF COD, B3 LBRFE R 24.21% , Tt
HAPAC/PAM X} COD, 1 2Bk i i R 28. 84%,

— 143 —



ETBE NS, mEE A
"B T 5 ] DX R A T e A R B A B B8 R e T AR 3831 Vol. 43, No. 7,2024

A IS PE R T TR 24 h e Z2BR R K 25.22%
AR AL H 7K COD, Ji 2 e BE 34 55 T 50 mg/LL, A
BT 2R ML S e ok, o bk i 22 L i
T HIE SRR 7K COD, kb, KT 7E - iiith H K
AL I B B8 A0 35 P B A5, 2 BRI A 2, T T AR
Bk LORS 048 , B Rl = R sk Frak

B PE B AR E P = T s e R W 1
e e ST T U DB A U T S B IE R s AT Wk
BUA Ak B0 T3 2RI S 2 W B D)5 50 A1 e
PR, Rttt SRE VA gk, 45818
K25 R I B ROCR , A7 BRI M e e 25 T
MHEAE NI RIEAL BT 2,

B2 ihPEs IREEHIXS COD,, ZERA
Fig.2 Removal Rate of COD, by Activated Carbon and Coagulant

TR B DTV R 90 45 R Il 3 o, X4 0T K
COD, B HIE N 74 mg/L PAC BN 18 mg/L,

PAM B4 1 mg/L I, COD,, 2B Fde s Al ik
46.59%

B3 AlLO,+PAM AL L T W COD,, Z2BR%R
Fig.3 COD, Removal Rate of Al,0,+PAM Solution in Different Proportions

SOFIAEAL S A 25 M B Rk 3 R,
fEFH PAC 2557 P1 ARG 45 Nl 4 Frs, 188
] 3Tt i 7K COD, fi i , i85 )5 K COD,, it &
FEHIHR T 100 mg/L, &R B 4L K COD,, o it i i
PR E AR 50 mg/L LAR, P i 2550 P1 K
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COD,., ik B fe K~ 30. 74 mg/L, fiz = A 47. 80
mg/L, ) EBR% N 61.26% , b 455 32 50 F
COD,, LBr¥ai, k%] 73.50% .,

2570 P2 1 P3 IR 45 R A&l 5 s,
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® 3 RIFLEG 2

Tab.3 Chemicals Dosage in Fenton-Like Test

5s 1 FeSO,+H,0, &t PAC{ PAMf
2%/ (mLL7')  (mgeL7) (mgeLT)
1-1 5.3 1.0 1.0 1.0
1-2 5.4 1.2 1.0 1.0
1-3 5.3 1.4 1.0 1.0
2-1 5.5 1.0 1.0 1.0
22 5.2 1.0 1.0 1.0
2-3 5.0 1.0 1.0 1.0
3-1 5.3 1.0 0.3 1.0
32 5.3 1.0 0.5 1.0
3-3 5.3 1.0 0.8 1.0
4-1 5.3 1.0 1.0 0.5
4-2 5.3 1.0 1.0 1.0
4-3 5.3 1.0 1.0 1.5

4-3 TR P3, BRilEe 2-3 Ak, T P2 ok
COD,, JFu vk i e A 50. 07 mg/L, 5 &5 4 55.25
me/L, P LG E N 53.64% . Hh4's 2-3 (%
B pH BN 7. 0) o #b e a5, i B 28 I3 i i £k 4
A S T N BEIE 8 R FEAL BRACR . il H
P3 7K COD, B iR EHACN 21. 73 mg/L, Fe i A
42.53 mg/L P EERFN 64.29% , Hoh 45 4-2
4-3 51 F COD, ZBrFhem, 55 70.63% . .
COD,, & H AT TG K AL B B bR Bl ik () 5 2256
TR, P, AR UG AR AN R R AL BE T2 2554
T COD, [ ZBRIEOL, I M o i 25 W B 25
BRI = 26. 39% , (0 7E SEPREeAE v B AT DL i
Uity » SE BRI AE LU | B e [l = R M 24
FFE I, W 7K Ak B A 55 B 5 By R T 1 R R AR
N B BEAR MEDCTE , R AT B AN S Bt R R 25
WHIE G e AT g T2, HoR AR Ah s 45 R e T AR 3R

B4 ol A iins R (P1)
Fig. 4 Results of Fenton-Like Catalytic Oxidation Test (P1)

5  FEIFmpE AL SR 245 R (P2 . P3)
Fig. 5 Results of Fenton-Like Catalytic Oxidation Test (P2 ,P3)
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B0 O T R T TG M e S W R AR S R E Ak
T, IREETTIERCR B, COD,, LBk i Al
ik 46.59% B EH) E Al ok AKOK BURFRE , 4
Ul K COD, BTk BE A F] 100 mg/L LA EHF,
IR FH IR EETTIEAE A TR BE AL B T A BERA A 7KK
JEikR . ST i A AROR e, BXF LA | 3
4 COD, BB LI, FHIAFFZE PAC SN
it PAC X} COD, AFRZCR TR ARG, i g 25 R

T4 22 IS AL S A T 50 2 Tl IR 7K Hh
R F AT DL A R A 00 S BRAICR , WIAE M izis KT
REALFET 2,
4 HIEIIEIZIT
4.1 &t kKR

5815 K) I LA a7 SE R SR T
7K COD,, H5brmZER K, 2Tl 5 MG 745
I Hff e TR B A B IK Ko i KoK BT an 3k 4 FoR

R4 REEALPEBTTEH K K B

Tab.4 Designed Influent and Effluent Quality of Advanced Treatment

WiH COD¢,/(mg-L7")  BODs/(mg-L™") SS/(mg-L7") HA/ (mg-L7") TN/ (mg-L™") TP/(mg-L7")
A Ak K <100 <20 <30 <5 <15 <1.0
JENiiyi e <50 <10 <10 <5(8) <I5 <0.5
4.2 TEH=E TR TR

ARURBEARY 5 a5 e SR A R A L
VIR LBR, EH0HZTE KA BT HEK KB B/C ARAR
ATAAR PR 22 UG TR BE AL B T 20 HY K AN 3k Ak S
fiE X BE AL T 2 e AT T R IR, &
VEPEA T AL S ALAE ) T s VR B A FE
RT 2, WREEALFR e B BT

(1) 2309 2 TR DAR 48 - B S - I R0k - I A
YR % (AAO-MBR) i ERA L T2, 5ART5K
AR BR ) AR K AR TR AE AN DE T X LA 25 0% 375 i 1 e
FefdA oL, R Z 4% 7 5, & 5 BOB ™ H 1
I IBATHE AR . —IIEA Ut b B K
K15 T m’/d, TR E AT R 0. 47 m*/ (m®+h) 3R
RN, AR T2 0], 1 AAO HiK B
FLEB MBR 1t , 280 K ik 22— 00, 12 &

(2) % EENZT5 KA BT BUR B Hh 55k 251
L 455 A 1t S & AR S e A EAE I, SR ELL
Ty IR AL T

A 15 K 3R T2 B el i iR it . — i
K 2R R Je i A B J5 R Ak S 3 R R K
M LA R il 1 15 e 0 SR AR R A, B s oK A T =
TR S 7 v R N YR BR, I 3 ek S XA
W 2 K e Rz e | ) A B K i 2D A
rRORIUBE ATt 7K B A 0 2R T v b B 2
HER PAM I 47 78 43 BRI, 1 2 7K v gk ve 2L
DUVE ; TREE SN J5 1 7K B It 2 08 A0 U8, 75 W
KPR
4.3 IZxE

Tt s T 2w an & 6 fis .

B 6 JHRduE TR
Fig. 6  Process Flow of Upgrading and Reconstruction
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4.4 TR
4.4.1 —HW= Pt ks

A e S R SR 1 K HEK A AR R —
W R ARG — A Yt oK & IR A
YU, U0 SR KA RIS S DNS0O, — B 1
At K TR R, T K HEAR
PR A5 0 BOSUEANEE 9 KR oK, T aRiE
T 0.95 m*/(m®+h) , EE | & EBEsTIR
ML, B4 D=41 m, YK N=0.75 kW,
4.4.2 $RFFEIHGE

SR LR P Ak P R K B pH BR B A
T 8005 K BT 2R B vl LR R $2 Tt , — i3t
oK B R 2R P T, B R AR T UIRE, T
BN B IR 78 i FEIR & 05, % pH = 5.3
oAy SR TR ST EAR ML A A IE N, T
=B IHE] R 10 min, B8 1 A XU mEHEFEAL, 48
D=2 000 mm,BAL N=2.2 kW, EEIG5KIETE 4
B %),AEMEESE.0=604 m’/h,H=21
m,N=55 kW,
4.4.3 HTHZOFEL AL T

AL AL B AR ZBR R K e R A ALY
VOISR 3.0 J7 m’/d, 2L B2 ECR 1,45, BB R
YIRS 3, HUE RS 3.9 mx13.4 m,
PEARBE B R AR . 1S4 N pH {E>H 5. 0~
5.3, AR 254124 400 me/ L, B2 fin
214 150 mg/L, AN 2] 58 150 mg/L,
R[] A 23 min,i}%ﬁ)ﬁdj*ﬂﬂﬂ‘lﬁjﬁﬂ 22 min, WEE
HEIH(6 H3 %), HaMHRESE.0=330 m’/h,
H=18 m,N=30 kW
4.4.4 S TRBEEIEUIVE M

AR BATT TR B 2 S Ak AU B e A
A5 e Jesimtl TP 1Y &bk, IR EE S itk it
FUBA 1.5 7 m’/d, > T i e — 03 0 — SO R 5 Ak
IKEER , 57 B3 FH b 2% R e KIS , 5B 348 44 39 40 TR
SE , 7E PR TR RS T M R mly_E o G TR R DT TE T
K FHAARTIREE L2450, 3R S A AR % 3 7 m'/d,
PR R AR 18.9 m*/(m”-h) , SEHTE
JEE AL B AR K 4

Hor A BUIR A fs B iR Ry 56 s, ROy
2.0 mx2.0 mx4.05 m; SN it 5 83 Bsf[8] 54 6. 90
min, )54 3.6 mx4. 6 mx7. 05 m; JTIE R M 1 4o
H18.9 m’/(m®-h), BEE IR EE I KPR 2

B P K L=0.8 m, A58, N=2.2 kW ; )
HITHOK PSS 2 &, B M, N=1.5 kW ; fif 2241 2
G EMERESECN 0=15 m’/h ,N=1.5 kW, B
BHL2 B, EHESEN Q=15 m’/h,N=1.5
kW FIVEHL2 5,D=8 m,N=0.37 kW; 585 4 &,
2H2#%, BEMEESECH Q=15 m’/h,H=12 m,
N=5.5 kW, Bithnzyfe. B & w458 gk o ik i
100 mg/L,PAM #IEH 1 mg/L,
4.4.5 FIIHUEAJEH

dE—2 K BRI K T aR B SS, B 4 H KK it ik
bro FIFHELA UG g2 4, U8 2 £, ki3
BOH AFRFLAE <10 pum, F B 38R 11,05 m/h, 3
# D=3 m,
4.4.6 JnzZyE

e SR TN 2y R), iE IR A5 M, RS R 8.5 mx
15.0 mx8.0 m, WA 1 )3, B 77 1R
EE LS50, B, RST 28 4.0 mx4. 0 mx5.0 m;
BRI AR 25 M BEFEAL 1 &, B AN A I b 5, i 48
D=1000 mm,N=2.2 kW; B W ME 4 5,3
JH1#, 54 0=5m’/h,H=25 m,N=1.5 kW, &
fiffE 1 J3E , BB BT, 4. 0 mx6. 0 m; fINPRAE 3 55,2
H14&,%4 (0=68 L/h,H=7.0 m,N=0.37 kW,
AL FIHEE 2 )3 BEI A BT, RS H ¢4. 6 mx5.5
m; EAAFIINZAR 4 5,3 11 %, 55 Q=500 L/h,
P=0.5 MPa,N=0.37 kW BafiliH 1 J, b 89 By Ji
M, 4.0 mx6.0 m; FLE MR 3 7,2 1 4%,
0=94 L/h,H=7.0 m,N=0.37 kW, PAC fif## 1
JRE B ES AL 5, ROSF R 3.3 mx4.0 m; PAC #i1
HI3IG2H 1% ,504 0=62.51/h,H=20 m,N=
0.37 kW, PAM il s FI4m R4 1 &, Kl &= Hh
60 kg/d, il 55 5 24 b, 45 T & 53 40Ch 0.3%,
AR BT R 1 me/L,
4.4.7 HrEEls ek g

FRE A S B8 S PR AL B SS BRI, 2
IS L E AL T2 B e i AL 2. 10 ¢ DS/d,
B G e T A 1 AR AN TR BRE - 25 A, RSE
$12.00 m x 6.60 m,{5IREAERI R 12 h, HEE
R BEKAL 1 &, AL FREE J1 2l 300 kg DS/h, N =
4.5 kW; 5 RHIERE 1 5,0=20 m’°/h,N=5.5 kW;
BHR P OEHFRIL 1 G ,N=0.75 kW, JHiH Lk
WEH0~1.2 m/min,
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4.5 BITHASH
Fie— I AT (3.0 J7 m’/d) is AT I i
BITIAR

(1) B 2

GG XA R LT BT A AN SO IR R
AN, 25 B m 0. 70 T/ (kW -h) , FETHH &
DR B0, THR e e B i L 2% = 0. 193 kW -h/m’x
0.70 75/ (kW+h) =0. 135 7&/m’,

(2) B 2550 2%

A Ty B 4 2 5 3 EA W AR R L H, 0, EUR
AbAN BRI 2% 55, 8/ PAM  PAC 3% 1 7% 25 24 571
AIFENN 38 X A BT, B T 48 25 750 9% R
0.60 Jo/m’, SLRiE Tt fH, vl AR 4 — il ok
KGO, 35 B ) R 245 700 5 o, #F — 25 BRI 25 74
A,

(3) V5 URAk & 2

XS — s T E L, ARG T B R
FHHE 20 t F KKK 80% 56, 4 MI5 Je kb B
ok 260 Jo/t VR, B TE e b B 2 5 200 Jt/d,
H10.17 56/m’,

g5 I Gl i R SE TR BB A T AR N
0.905 7/m’

5 %t

(1) EFRF LB T Bl X 95 7K T ME R e Tl B 7K
T VR AL BRI 25 SRR T, 2Tk
AL T2 REA R bR ok K o s v ME R R A ALY
FEAN[R) I 55 4 B AR B4 AR Ak AR AR B8 hn 2 45
T, K COD, B il i — 2% A HEBOhR e, ARy
ZAG KA ER RN BT

(2) BTG LR W RIF e A T2
JRE pH BN 5. 0~5. 3, FHEHIE 1T IR A H 0. 905
Jo/m’ 5 P [R) 28 Tl PR K Ak B T R0 2 H A L
BT A KRR, 7Eisfrid fih , 2950 T 45
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