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Feasibility study of the pilot-scale sewage treatment system
combining of UASB and aerated fixed bed reactor under ambient temperature

AERZT, WBER T, LRSI, RIEER Y, RAERT

mmﬁ,‘ﬁ_‘*****’ %mﬁ,@****** 5:%’%9 kK ok ok Ok ok ﬁ?\:[ﬁﬁ********)**

Haruhiko SUMINO, Masanobu TAKAHASHI, Takashi YAMAGUCHI, Kenichi ABE, Nobuo ARAKI,
Shinichi YAMAZAKI, Satoshi SHIMOZAKI, Akihiro NAGANO, Naomichi NISHIO

ABSTRACT; A feasibility test of a 17 m® pilot-scale sewage treatment system was carried out by continuous
feeding of raw municipal sewage under ambient temperature conditions. The system consisted of an UASB
and an aerated fixed bed reactor as a first unit and as a second unit, respectively. A part of the effluent from
the fixed bed reactor was returned to the influent of UASB in order to supply sulfate sources. The total BOD
of 148-162 mg/L at influent was reduced desirably to 11-25 mg/L at final effluents with a condition of the
overall HRT of 24 hr and the recirculation ratio of 2-0.3 throughout the experimental period. The final
effluent also showed superior quality with respect to low SS (10-32 mg/L) and high phosphorus removal
efficiency. Vial activity tests of retained sludge in the UASB was conducted to evaluate an impact of
temperature on the activity of microorganism. The methane-producing activities from acetate and H,/CO, gas
at 10 °C were only 2 % and 0 % of those at 35 °C, respectively. On the other hand, sulfate-reducing activities
of the UASB siudge showed relatively high at 10 “C such as 18 % for acetate and 9 % for Hy/CO, gas
compared to the activities at 35 °C . Therefore, BOD oxidization by sulfate reduction in the UASB could be
dominant rather than methane production under low temperature condition. This sulfate-reducing activity
tended to be proportional to the copy number of adenosine-5'-phosphosulfate (APS) reductase genes in DNA
extracted from the sludge.

KEYWORDS; Domestic sewage, pilot-scale UASB, aerated fixed bed, sulfate reducing activity, apsA gene

1 kUi

B, #H T AOQEZ, FHFBFRECAEINIGEEEMABEC L - TEZTbA TS
2R, BATAAF—HBROEE, AFGRFEFHEOHBARDON TS, ThEs VT4 5HE
LT, HEMAEEO FTALB~OEANEKT LN, HAEMAEY ORI ER 2 LRIIER
AR T, BREMAEED D E D TH D UASB (Upflow Anaerobic Sludge Blanket) i£75, 7 AR

I B T EEm S EMYR BT T2 (Dept. of Civil Eng. , Gifu National College of Technology)

* B B R R R 25T (Hiroshima Prefectural Institute of Industrial Science and Technology)

*kx g T A goarETRRRsg I T 28 (Dept. of Civil Eng., Kure National College of Technology)

ook BEA T SESEMSE BT T328 (Dept. of Civil Eng., Nagaoka National College of Technology)

*AkxkE AN T SR AR EE HER T R 5 L TTHFF (Dept. of Civil Eng., Kochi National College of Technology)

wxxk Rk T8 (BE) (L THEEESEI (New Product and Business Planning Office, Kotobuki Eng. & Mfg. Co., Ltd)

Rkl T ST S (PR BREED RX 7 AE¥EE (Environmental Systems Division, Sanki Eng. Co., Ltd.)

Rk Kk [ el S P BT EL 22 RIE2E B (Dept. of molecular biotechnology, Hiroshima university graduate school of
advanced sciences of matter)

-69 -



—AT5 o FTHRICEBB LB L TWS VD39 UL s, UASB B TOLEMEREIL COD
BERT 60~80%IZ L PEVHRIZE L LT ETELIZS WD End, REABRONE - 8
BHBAITONA TS Y978 P TLHELO YL —7 T L7 DHS (Downflow Hanging
Sponge) % B ALBEHTIEL, A FTOEBET T MIBWT UASB MEKE DT 1.5 BT
B AR TR L~V ETE- TN B 2 19,

—7, ERTIE, KR - BREEEALBE~OHIMEAROBAICET IHELERLoob B,
BEEORFZE 012 19 1918 3 KBRS 200CRLF & R B IRIBEA G TR W TH, RSO
FoRAZ A LUEBERS EMEDOBMGEL LT 2S0/RBICL Y AEMERETEIRENR
INTWD, LUK, ZOMLBEKOL~LE, FEHORTBROLBEEREICE S, R
MIFETELTOWRVOBRERTH D,

Bx OWEIN—FTiE, UASB L HERAEEMAELERE AT AR AW, BEHOHRES A
IAEEP L-ABYREBEICEEL, B2, BREEETCOREBBBREIC SV THRELIT>TE
OB 2o, REBEETICEBOTIE, MBERTECLSEBWRENEN R FET
HHZEERHLTETHD,

BT, BMAEMIZRAWMEY A 7 VR 2 THEA LKA S X T L2 ETKICHEM
L, EOUBEEE FETHMEDC OV TEHMEIT o7, BT, M uy hAZ—/L0 UASB
C BRI SRS L HAA DR VAT LAY, BT T AOESGLELTT 72,

2 EBAE
Raw sewage
21 RARE o % PAC
Fig. | [CARERIC A /- QLB E OIS X @ @ ® @  Effluent

R, RS UE Y o IROBEY Th D,

FAE LTHWERY U — @it o Tk,
iz 4 & UASB THKANUCRIBLE I h 5,
UASB B, FEREEMREE (LI,
EAMBEE LIRS CHRMEABENMTbNR
%, LWBEERCOABEAKERD, BRI AV
LI T HHLERE (FUKRASER) IC @Denitrification: 1.40m3  @Aerated Fixed Bed: 4.32m3

Recirculation line

e e

FiF, TR L7 SS ERAY RS To EEANIR AU N 2.8Hx0.5Lx1.0W 3.0HX1.2LX1.2W
e . . Media: sponge board Media: sponge board
] ks L7z, v, ! R = b, ) :
*%@L L if y:) /i&é‘:ﬁo)yj &)f ~,. @UASB: 8.40m3 @Sedimentation: 2.88m3
PAC W& SEARRSCHIC I 2 R T2 B 5 on1 2Ux1.4W Surface: 1.44m2
1, 169~245 B BiZHM L7, H: height, L: length, W: width (m)
EREOFEMIT Fig. 1 [RTBY T, VAT

Fig. 1 Schematic representaion of the sewage
LEEROFHEREIT 170m® L b, RERL treatment process.
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10mm, 5mm B O AR PEBEIZI Y G BEEHRE U, BK0 LT il , RERS 219,
BAIRSEAE 1392 L7, SRS, 2EBRAFRE L, 2B, BEE L UASB MO DAY
2%, EIEATHT, BRAOT o7 TR L, SRS EE L THHEnS,

FEREVSIRIE, UASB 21X B FBEAKREE T CORBE A ¥ VU REES T =a—VE 39m°, F5HE
ICIEEBREY 0 A LT,

EBIEEY, RBROFESEE ¥ —NOBMGREL, BIMBOLEMET, R 15 F 6 AF
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Hizk, HEARESHE, MBERAROCLEKEFIII~IOBEORARy v e Ui,

2.2 UASB RI$/5:R/EH

UASB RFEFERICOWT, AZ AREYE (MPA) RURBERETEME (SRA) ZHEIELE, #
FIHT 2751 IL, UASB @ EHH 1.0m OFAN L5 &0, RIS 2 2# U 122mL
NATLEBHEE Ui, BHEI, Bt (031 7VRIEAIK 2000mgCOD/L) & &% (H,/CO, = 80/20,
ld4atm) #M 7o, SRA OBUETHE, BEET MU 7224 TANESKET 100mgS/L &L, AZ
EREELITELEZDICZ00F b0 % Smgll LRB2EI2CHEMLEZ, BHEIZVWTLL
gCOD/gVSS/day HHETFHAM L 72,

2.3 BMSETBOMEEIRTFICL B

SRA BIBIZAWRE O EEHDOIBRY - 7 icst L, WEEEET (Adenosine-5'-phosphosulfate
Reductase: APS B{=T) @ PCR #i8% R /=, ¥ 7 /55 Bead-beater i 2V % H\VTHIH L 7= DNA
IZxtL, APS BETOV 7=y S ThD apsA BETEENLE LT PCR 2o, 794 v—%
v MZIL APSTF-8R %\, 95CT 7 ok y hA X — 1, 95°CT 45 WEIDOEM, 57°CT 50
BRo7=—Y27, 72CT 2 SEOBERISE 1| 1427061, 25 %1 70470, B#EIC 72CT
3 HEOWERIS%TT o7, Table 1 I& APSTF-8R D1 —4 v A &RT, BIREEMIIT o —RXEBK
KEVCTHBE L, v NRELEGMFNT (EDAS290, Kodak) 226/72,

Table 1 Primer used for PCR amplification in this study.

Primer Sequence(5'-3")’ Primer binding site® Ref.
APS7TF  GGGYCTKTCCGCYATCAAYAC 206-236 22)
APS8R  GCACATGTCGAGGAAGTCITC 1139-1159 22)

¢ Positions of the Desulfovibrio-vulgaris ApsA and DsrAB open reading frame.
*D.notC;K,GorT;R,GorA;S,CorG;Y,CorT.

3} RBRRIER
3.4 EELERE 497

Fig. 2 (ZEBRBMFORA TFAD A §£3°‘ 3 '
T - R - BAEAB L, HRT - R 2 2207 pighest WAy Hig
HORAZLERT, Table 2 101%, A& 8 1077 average i
RBIC T & A SRR A O 9 i T ' 3~
RIHZAIE, FH - B A0 {ocoliemm——tnte. | -
KBILEb 0% RT, UK, B8z 46 £ 207 Rec. ratio HRT (2%
~76 A B, #%#z 107~137 BHE, £ % 107 L/—A Foa
% 184~229 AE LT3 (KHITR 8
U (3.0 7= DB B R < LTS, o 10 200 300
HATFTADKEIZ, EMOFHEN Time (day)
27.1C L7y, ZTOHKBLAITETL, Fig. 2 Time course of sewage temperature,
KB OEHEMN 97°CE -7, KA HRT and recirculation ratio.

FTAICBTS 1 BOES - REOBEZE, EHTH 6C, £HTH 1ICTho7n, VAT a2fk
@ HRT OKESFREERER) 13 24hr, ABKEIT 17.0mday THIEI L=, BRI (BBRKB/IFAR
AR 1L, 0~183 HHE :2, 184~272 B H :03, 273~318 BB : 1 CTE&&{T-7,
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Fig. 3 i2ix, MRATFAE UASB MHA KR OSLBEK DS BOD, %fEME BOD o AZELE R, FiA
TAKD BOD T, £ CTEM @ 148mg/L, M : 13ImgL, &% : 162mgL OFEHE AR LI, BOD
X, EER 1 o BRI, BREEE LICEE L ABE LY, UEkO42 BOD EHEIE, B
o Uimg/L, B3 @ 18mg/L, @,ﬁ;ﬁ 1 25mg/L & EWEBIBREMRES RE L, SSIZoWThHEH

10mg/L, k3 : 15mg/l, A : 32mg/. & B Taple 2 Summarized overview of process performance.

ﬁ?— fgﬂﬁ*gﬁ%‘ 2} hf"w Season Summer Autumn Winter
250 HE L1, UASB MHiERBE 2 7 4 Period 8/1~8/31 [10/1~10/31]12/17~1/31
. R (day) 46~76 107~137 | 184~229
Yy a7y Uiz, MEAD BOD BBILL 0000y Tsewage 270 (123274 (17097 (2.1)
7777, 298 H BIZ UASB, BEfBRSAE, L HRT (hr) 245 (2.6)[24.0 (0.1){244 (2.9)
SR IEIRE | X X A EH L7, BIEAl X Recir. ratio 2.0 (0.0) 20 (0.0) 03 (01)

Total BOD | Sewage | 148 (32)] 131 (15)] 162 (33)
REHIZ, EHITE BOD i 20mg/l LATF & (mg/L) |UASBeff.] 39 (9)| 46 (4)]| 92 (10)

SN = AFBeff. | 28 (26)] 33 (4)]| 63 (11)
Tpoln, BIRBIEHEE (89,000gSS) i, Fraloff |7 (50 T8 (3) | 35 (5)
VAT LEEIZEE T RTE SS (TA SS-4L  “Soluble BOD | Sewage | 31 (3)| 29 (6)] 46 (24)

7 g 7 (mg/L) UASB eff.| 21 (5) 18 (2) 52 (10)
A SS) O 1W0%E72B, H®kiL, BERHE mee |8 Gl 6 (T 6 (13

HEBRIZ LV IBREROERKE - 2EHATS Finaleff.| 5 (2)]| 8 (3)] 7 (1)
VEERH 5D, Total CODcr | Sewage | 324 (73)| 316 (24)]| 354 (67)
) ) (mg/L) |UASBeff.| 103 (25)| 107 (7) | 173 (17)

Fig. 4 {2, UASB {HAKDOH L DO R AFBeff. | 96 (73)] 109 (8) | 168 (41)
Zjé'ﬂff&ﬁ%'?"o S 2:0~183 H <%, UASB Finaleff.| 54 (14)] 66 (12)| 65 (8)

. . . Soluble CODcr| Sewage | 70 (7)] 69 (6)| 77 (20)
K OFALYIIA 10mgS/L LIFTHh - (mo/L) |UASBeff.| 57 (11)] 52 (3)] 96 (13)

7z. Table 2 DWMAFARDOFBEERE (EH - AFBeff. | 43 (21)| 35 (3)| 29 (4)
N inal eff. 39 5 29
72mgS/L, FKH : 6lmgS/L) MHEZ D L, Finaleff. | 39 (7) (5) (4)

SS Sewage | 168 (57)( 158 (22)| 175 (28)
EBRLL 2 IR AR TIER TH B & (mg/L) jUASBeff.] 26 (8)]| 37 (6)| 47 (15)
FE A7 165 FHO MPA, SRA % BIE R | 29 (521 52 L3)0 107 (55)

Finaleff.| 10 (6)| 15 (4)] 32 (11)
LizéZ A, ELHIBEWEEZR L GEMIL 502 Sewage | 72 (257 61 (24)] 130 (49)

. P, - P (mgS/L) |UASBeff.] 48 (22)| 62 (24)| 80 (34)
BRETERIET D). £ 27T, MRIEMENTE AFBeff. | 68 (21)] 63 (22)| 128 (77)

OB EEZHB-0IC 184 BEH LV HERLS Finaleff.| 64 (32)| 59 (21)] 102 (23)
03 L7~ ﬁfﬁbb%%%lﬁ?&f)‘% UASB Sulfide UASBeff.] 9 (5) 6 (2)| 24 (7)
- ° ’ (mgS/L) | Finaleff.] 0 0 0
WHAKOFLS T2 ITHEML, £H0¥EY TN Sewage | 38 (6)] 46 (5)| 48 (7)
T 24mgS/L L 72 otr, WAL OERME _(gNL) |Finaleff.] 30 (6)] 39 (11)] 43 (5)
T-P Sewage | 5 (3)| 3 (O)! 4 (0)

ELFZEmb, 273 BHEIVEREE 1 & (mgp/L) |Finaleff.| 3 (o) 2 (o)l 1 (0)
L7z, fEBREL 1 iZBWTh, BIEFEEHLS () standard deviation

400 — 100

] - 1
- —g-- Sewage <
S 4 1 —— UASB effluent > 80
g 300 —=— Final effluent £ T
~ Q 60
=) @] A
2 2 401
5 3 ]
P & 207

T O -
0 100 200 300 0 100 200 300
Time (day) Time (day)

Fig. 3 Time course of BOD.
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DERPFED b, £ SNE{LsIT, SRS CHREBEICHEAE SN, UASB fitiAsT
R eIt Sh o iz,

HERERICBT 2 EMIREDT, FHICLIIBREECASHACHLEDLLT, BELTITIZ LA
T& 7, AHOX S RIERSEMFD UASB Tk, HRMRELZITO FRE UTHBEE LA HRNT
BB EPREINT,

Fig. 5 {2, MATKEAEKD Y »ORAEEZRT, PAC RHFMLI 169~245 HTIE, EHN
LEARBBED O, WIMEIX AL/P (EVEL) =1~2 THEL, LEAKTEY V ImgP/L YT &R
o7, PACHIMNZ LB U BN OREANE~DEEL, BRTERH) 2T,

EEBRFL, EHT 09BRENRCRERTH 72, ZhiT, BHBEERHATOBRLEZE
D) AmgN/L & BERISBET LT 2 28, —~ReExonb,

60 7 8
~~ O -1 )
S >0 7] UASB effluent ~ 67¢ he ?
B a 7Y 1
g 40 7 d ua § ) ‘gﬂi ? Sewage
E ] oh o S 8 2, ?
g 307 g8 \D\i E 47 '
g ] D/ bl 5
= ] 4 = -
(%) o 2
10 - g%@ ]
4— Final effluent
0 T T T 0 - T T T T T
0 100 200 300 0 100 200 300
Time (day) Time (day)
Fig. 4 Time course of sulfide. Fig. 5 Time course of total phosphate.

3.2 UASB IR¥55RIEM

Fig. 6 i, UASB REHRIZ OV TRRIBE 35°C TP MPA, SRA OZE{LE /R, MPA 1%, HEfE
& 79 B B TCIIEE - KREBICBWT SRA #EB L, 2, MEERITRA Y VHEEES D
Za— A ThHoTdl, EESOHEAKESHVER CEEL#EF LWL E LA, 165 H
Bk, MAKBOETFIZHEY, MPA [SHRER XV LEFIFEEAE T 020 1%, AEEE T 016 FET
B L7z, 165 HE D SRA I, WK OFBEE T 1446, KFEE CI2FIZ8ML, SRA/MPA

1.5¢ 0.157]
s [ E ’ = | [ seed
P >
o " Il pay 7o 3 T B oay 790
2 1.0 K pay16s $ 010 £ pay1es
2 | BB pay 236 2 | B Day236
< ~ i
) i a
o : S !
B 05T 2005
& =
= g . v f
0.0 : " 0.00
Acetate H2/CO2 Acetate H2/CO2

Test substrate Test substrate
Fig. 6 Changes in methane producing activity (MPA) and sulfate reducing activity
(SRA) of sludge retained in the UAS B reactor. The activities were determined by

vial tests at 35°C with acetate and H2/CO2 gas as a test substrate.
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DEFEEEE T 058, KFEREE T 041 &£7220, UASB TD
HBOREC, HBERTOEERNBE ot

Fig. 7 {Z1%, 236 A B® UASB fERHBIRICDWT, FEEE
ORBRE IS DETLRBREE 100CTT > MPA, SRA
DFERETT, RBRBE 35C TR, WEEIZBWT MPA
7 SRA XV EWEERL TV, RBIBE 10CTH, B
f & B T MPA : 0.005gCOD/gVSS/day & SRA
0.003gCOD/gVSS/day MR L~UL & potn, KERE TR
MPA 73 ¥ 17 & 727278, SRA X 0.008gCOD/gVSS/day &
rofe, IEEBRTFE (10CHEMEASCIEEM 13, MPA :
HEEE R T 2%, KEEE T 0%& 7%V, SRA I, BifgE
B 18%, KFHEE 9% &7DH, L-T, SRA » MPA
LB UVRERTICEERZITIC VI L3kl
TERD A Z U RETIE, HRBOSHEBREN S ER X
NAKBEHRRLHICHE (A¥ 1) TERINE, 7
ulAHY LB, Fig 7 ORIV, AVAT AD
UASB TIAEBEEMETLTYL, ABEHEEZFLLTA
FUEORBEZHRBER A BRI EEZOND, £
D=, FERILE DO MPA MBERETAHZ ik, /9=
2— VB OBEREBE CTH AEREE A ¥V ARE P
PRFENTHA LHHITE B,

3.3 UASB RiFTRMNK

Fig. 8 {2, UASB F® 133 + 246 H B OBIRIBRE & 246
HE® SVI oF3 @7 a7 A VEFR$, 133 BE®D
VSS Fua Ty AL, BRAELY BH (25m BB T
i3, BRI EACHFEEYT, HRLERBORAINE
bivfc, 246 HBTIX, UASB FEOA T v U~y KX
TEHICEREINEZEETho0, BE 25mL BT 5200
~2800mgV SS/L OVGIEMATEE L TV, SVIIE, & & 2.0m
FeAH 35~43ml/gSS, 2.5m LLETiE 78~90mL/gS8S & 2
Bl R En, ZOTEBOBRIE, BRTII=a—
AR EBETERL, AEROKEHDEE - BINR L
WO T, BHIERRIToTHL Y T = a— L RIRIIHE
HAafEThoTm,

3.4 WMEMEBTHDOMEEMLRTIC L

0.010
0.008

0.006 -
0.004

0.002

Activity (gCOD/gVSS/day)

0.000

Acetate H2/CO2
Test substrate

Fig.7 Methane producing activity
(MPA) and sulfate reducing activity
(SRA)at 10 C. The sample sludge

was taken from the UASB at the day
236.

SVI(mL/gSS)
0 20 40 60 80 100
50— —————
SVI:

Height{m)

0.0 L A St L w
0 10 20 30 40 50
VSS(g/L)

Fig. 8 Profile of sludge properties
along the UASB reactor height.

SRA RBICAWELO LR U ca L, FISH #%E BV THREEIESR Tl OB H A2 R4 7208,
YT NARITEETAKBRD 7 V AZVEORERNLEBITRE L T e2d, HBEETEY B
5o &3 TERdofe, £ 2T, MBEETEEEFMT 2720127525 DNA ZEMR L, apsa
BLEFROTEREZHMI, apsA BRI, RBERCKSEHEIBERLY - N T 28EERETOD
EOT, ETOMBEETEHMERAL TS Z D 2, ZBEEOREVWHBESRTHEABBEL T
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M TE 5 LHWT L, Fig. 9 1T apsA TR BV APSTF-8R 774 ~<—%& v MZ X 5 PCR HIBEY
DT Ha—AFNVEKKEDEELRT, PCR TREV V7LD DNA 7o 7 L—EFRUCICERE
L, PCR VA Z VEITHEREN T b—IZE LAWK 51T 25 %4 Z VIZERE L=, APSTFE-8R 135
EMABEI L7 DNA 76 apsA BInTOFREBRIBRBICHEEL, ERBE K 900bp OHIEETH 238
bitlz, W2, BoNZBERKE NV ROBEGMEN 15, EIX DNA H729 D apsA BiEFEERE
L7, Fig. 10 i, FEBRD apsA BIETEZ 100%& LIZFAER OBEFEDOLE TS, apsA BE
FEIL, 79 BEIK—EBETL, ZO®ITRLITHEINL TS, Tk, MEBEETEERBROBRL
AELTEY, KEISEVEER (79 B B) 1213, A ¥ VARBENERITES L TV 5 - DiEEEE
TEBMWA L, 165, 236 HE TIiX, A ¥ VARBEOEEMET URBEZTEISEMLZE2 5
N5, MEBERTEOBIERIET apsA ¥ T=4—T25Z L%, UASB OREBEETRT V¥ /L%
BT OEEL 2D 5 5,

120
100
80

60 |

M Seed o9 1g5 335 M

40
20

Fig. 9 PCR amplification of apsA gene
of sludge retained in the UASB reactor.

Ratio of apsA gene abundance (%)

Day Day Day
Seed 79 165 236

Fig. 10 Changes in apsA gene abundance in
total DNA extracted from the UASB sludge.
The bar color is according to the Fig. 6.

4 Fbd
UASB & EfESE 2 E8 b A5 T, HRT24hr « IR DT T, ETFAKEEGHE
WL, UTomREE~,

(1) MEKD4 BOD EHMENEM : 1img/L, FKH : 18mg/L, &H : 25mg/l. F THLIETE Tz, SS
WHOWTHEH - 10mg/L, FKH : 15mg/l, &8 : 32mg/L & BEFRQEKE N ELNT, &Y
%, PACR¥RINTAZ & T, ImgPILATETRETE .,

(2) UASB REEIRD A & ARKIENE (MPA) & RREEHEBEITIEME (SRA) %, HBREE 35CL 10C
TEE L7, TORKRE, HREREE 35°CTiX, MAEEICBWT MPA #° SRA % EElo7-, REBUEE
10°CTiZ, BEEEEE T MPA & SRA BRIV ETeoTe, KEBEEE TIEIMPA BER &R 57208,
SRA % 0.008gCOD/gVSS/day & 727z, MBIBEMKT L7z UASB TiL, KRHEEELLTAZ
VEOREBERMBEETENEY, /o2 VERICKLERA X VERBARFEINATND &
Ezonb,

(3) WMHSBETEHDOHEEREGET THD apsd BETEENE Lz PCR 217V, HBIEEYOFTMEETT
ST fER, SRA REEE( LR UEMMNE LN, apsA BIEFEE=F—F5 2 &%, UASB Dfi
BHETA T v X WV EIBERT OHEE L 2D 5 5,
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