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Biological Nitrogen Control in the Activated Sludge Plant

(FY 1975 ~ 1979)
Sewage Works Sechon,
Public Works Research Institute,
Ministry of Construction

S. Ando K. Kobori .
S.0chi . . I. Yagihashi

. The objectives’ of the study are: 1) to determme physical, chemical and blologxcal operatlonal condltlons
for effective nitrification in the conventional activated sludge process. 2) to" define optimum operational
variables to maintain effective nitrification and organic removal at existing sewage treatment plants with the
least modification of the facilities. 3) to develop recovery techniques of organic carbon from anaerobic
digester supernatant, for carbon source of denitrification process. :

In FY 1976, effect of pH and sludge, retention time (SRT) on nitrification has been studied by the labora-
tory scale plug flow type aerators under the temperature of 20°C, using synthetic sewage with the substrate
of dextrin, meat extract, yeast extract, peptone, ammonium sulfate and other inorganic components.

Effects of seawater, Mg, anions and phosphate buffer on the activities of the nitrifiers in activated sludge
have been studied separately by a shaking culture method and an aeration method, Synthetic seawater used
here was the developed by Lyman et al. (1949). Determination of the nitrifiers was followed by JPF.
(1968).

Summary of the Results

Nitrification in activated sludge process: 1) Biological fauna in activated sludge is determined by the
length of SRT. Generation time of the each organisms at the temperature of 20°C in mixed culture system
was; ammonium oxidizers 7.4 hours, nitrite oxidizers 11.6 hours, activated sludge ciliata 2.5 days, Rotifera
3.5 days and Sarcodina 13.6 days. 2) More than' 10* N/ml of nitrifiers would be necessary to obtain nitrate in
the effluent. 3) Nitrification activity of the biomass was not likely to be interfered with a shock load of 2
hours when pH was kept within 4 to 11. 4) Above nitrification activity is affected by organic loadings. When
pH of the system goes down from 8, which, is an optimum pH Iebel of nitrification, to the lower, effect of
organic loadings become severe. The long SRT is necessary to obtain the same extent of nitrification.

5) As for the biological fauna, activated sludge ciliata and Rotifera were dominant when pH was within
the range of 7 to 8 and Sarcodina was easily to appear when it goes down to 6. This tendency was much
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clearer when STR of the system was kept longer, 6) Rotifera and Sarcodina could be used as index organisms
to determine whether nitrification could be expected or not in the system. 7) Optimum pH for nitrification
was 8, To achieve substantial nitrification, SRT of the system should be kept more than 3,6,11 days when
pH is 8,7,6 respectively under the temperature of 20°C, 8) Removal efficiency of soluble organics was more
than 97% in all the experimental runs regardless to the pH and SRT. High solid removal efficiency was
obtained when SRT was maintained between S and 10 days. However, when SRT was less than 3 days, solid
temoval was deteriorated due to the bulking of the sludge and when SRT was more than 10 days, solid
washout was observed due to the deflocculation and floatation of the denitrified studge.

Effect of trace inorganics: 1) Growth rate on Nitrosomonas in 40% mixture of seawater under the ex-
istence of Tris-buffer was about 1.34 times as much as that in 20% mixture. This was probably due to the
favarable effect of Mg in seawater. However, ammonium oxidation rate per Nitrosomonas was more in 20%
mixture than that in 40%. 2)-In a systein in which culture time was léss that nitrifiers’ generation time,
phosphate was effective to acceralate nitrification. Optimum dose was 13 mM for ammonium oxidation and
25uM for nitrite oxidation. Nitrification acceralation effect of Mg was not observed when phosphate dose
was 2 mM. 3) High dose of anions deteriorates the rate of nitrification under the existence of phosphate.
Deterioration effect of anions is summarized as follows: 'NO; (29mM)>F (48mM)>S80, 2 (76mM)>T"
(80mM)>Br (140mM)>CI'(170mM). Numbers in parenthasm are the critical concentrations which deterio-
rate the rate of nitrification down to 50%. Br™ and I', however, acceralate nitrification 1.1 to 1.2 times when
dose concentration is low enough,

Bacteria culture procedure: 1) Dispersion technique of activated sludge for bacteria determination applied
here was ultrasonic shreding. Selected power for the apparatus was 25 W and 2.5 minutes for shreding.
Those are recommended values; 2)"Recommended procedures for bacteria determination for counting are
10 day'incubation for heterotrophs in 20°C with Trypton media and for nitrifiers 20 40 day when JPF
method is apphed : :
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#2-2 & B =N

B R P A B C D E
Sarcodina 243 29 2 200 1,622
Amoeba 243 29
Arcella 29 171 371
Buglypha 29 1,257
Flagellate .
Pleuromonas 30,800 1,409 428 200 1
Ciliata
Swim.type 1,267 1] 324 1,200 1,000
Litonotus 1,170 0 324 1,200 1,600
Unknown g. 97
Worm. type 0 340 1,228 1,114 486
Aspidisca - 291 1,142 1,000 457
Euplates 42 96 114 29
Fix, type 1,216 4,872 6,285 5877 1,771
Vorticella 389 - 1,321 571 620 257
Epistylis 729 1,268 1714 571 200
Cpercuraria 97 437 829 143 200
Unknown g. 1,651 3171 4,543 1,114
Rotifera - [+ R 49 0 400 400
Filamentous bact. (%) 50 . 30 5 2
SRT (day) 363 5.82 9.60 18.01 59.3

BENECETH Bo HRCHELDIHAINBE
i, HRREH b € DiER ¢"Eii1;b‘lt LTé&H
HORCEHICA 36D THA Ho .
R4, St fs SRS X DRE AR LS
LIEHEBERP TSR T EHELREDOH BT &Mb
Motee BE FTRGRFOBORECS SNLRE
SRR S 2 AT 5 O THBLE GBI
Wtk & BESHREFCEECE, 4 =%
WE — DN A TIROBEY & DHF TR 50
HREEOHEDNFITOC - S SAFHT02~03m
/sseg/ATLNEL, AESCORMLOENES
LENE AR SR .
223 WLERZTET 27:00L BN

REER S SHEEERORELEELLS LT 51
LREHMECOMHERICSL TRERNED 1 »
THBo HRBRMAEDKEESHI>OTRER )
EED BT SRXDBESATHS. chba
HROBEADLE L, GROFIRE HHOEA

BELDOTRENLDDTH S,
BCORER RS SHEET 51010, M2~
4, EM2-6, BLUK2 — 2,5, BHULGEIES
kg R+ 125 <) oBFEEL B L, W2
~ToX3icity, HEEMNA S, tg OHBH

‘8‘
7}

bact (log /mE)
o o o @
¥ T
[ ]

(©)
(s}

Protozoa

(EstE+ L)
o NOj 48
*NOy ~

4 5

| N, T |
6 7 8 9 10

i Prot Nx I(? /nf
M2 ~7 WYL E LGSO MIE




et E

S

Samar

Bolisith 2  EOREINS CIFET 5858
ICRAMEENT B CENTEETHA . COMR
—BTED, RFT ¥ FCENTH - & OBHANE
ThHhe B, BLY, Arcella, Fuglypha iC
DOTHMUBLIMC B CH BB N THD, B
{LEHGETRS 20 EMRIEEL LD I bbDE
#ZHNB,

224 WiLTEEICE & 1IZ TR D
TEYEERY S SpHO REIRFICE NSRS, Bk
TEHEBEDE SRR ZPERET BT 7c b
DTHbo BTHIGHL ~14& L, BUSHERT 4 W3R
DHEL, FEHT2BERES 4% HETICE
BLTRMEISR 41 BAIEONT, Y37 R2—
ICk DT~ 1o
BHCEOTE IS LT T REMCOVLTE, FES
T D zORBICHAHSH LN EH—ARIZT~ 8BS
ATV B FEOOAMEEOMBA CHREBED
HEMnEshic, L OERABILEOMMERETE S
BEOKMTE D, BREIBICHT 3 E80BTH
B Bo MEBLAEOWRLE2 — 8 IKRL K.

(RASRE R4 )

Zoo0s
&0
=7
+504
Lits

o8
&~=02

<

4 5 6 7 8 8 101 123 M
oH
M2-8 pHERbEEDBER

BeRTEMEEPHS M T 5L $90.708- (NOR+
NO3) ~N/g+ss/dTH0, BEHGEHEZ 805
BETH-%o NO OFMD LMt b
Bi{LELIINO; & NO3 &3 E LTRUZ, H
DEECHHIC K 5 BIEBADERS SNEM 2o
PHEHHEDHBER 2 - 90 &SI D, BiEfTa
TYE2TORBL CERL, Tos Y TR, EBA
TeLe T 2EBLERO D IUENIE 8D &
TRHETHTHT v YETHMULTE YD, HIEL
Eeaia FEETRHOFRICE B 2
b L BN B PHE ~ 9 TREFHEOTRIBEA
EH oM Mote LichaT, FKAMEETRIRS
N AHOME R, pHiCk s RHEDEL DL L,
BHRORKHBEDO/ 7 7/ ABFHERICL I KWEN B &
3TH Do BHEMER» TWAVBARKBHT Y €=

—_

=3
=
1
)
t

o
=3
T T

S
=)
T

LB DON OKHE B
(=3
=3

(NOG+ NO3) ~N

80
S
T

1 Il il i) 1 1 0 1 1
s 6 7 8 o0 1 iz 13 14
p
MLSS 2400~3000 ng/8
‘F2—-9 MHEEROME

o

TELTRIET B C 245 COMREMSbRRSN S,
SEoHic MESIHERL X 4, R DRSS, T iT
b ELEBADMEIL OV CORRER2 — 0 ITRL
7oo pHA ~1 OFEEH T 205R0 2 M hmpHIC el =
HTb, EOWH FHICHET T &ICL) BLEEI
Mt BHERIZE AL B SO 120 THEKED
HAICEBHOY 2 2 0= FIEHLTHR DEHED

" HBTEMDMS .

025
=z~ 020] o o
=

0 1 : L 1 ) [} L 1 ] Iy J
4 5 6 7 8 9. 10 11 12 13
. . pH .
MLSS 2000~ 2700 ng/ 2
B2 10 B5E i ic 2 IiEe Liob gl 7
B LB OR{LERICS~ 38
= :

23 # B .

EUBROOEHHNISRTICL Y XEINBC &
MO teo WREBRET 5 DILLELRLEL
10° N/ Bl ETh 5. BAKERICEY 2LEHED
A, EREIBE 7.4 h, RYERIY 10L6h, Bk
HRCIR S HEEEE R 25 B, RO 358, 7%
T4 =136 ATH 7o BLICABELRLEDBIT
BAEMEEL, B{eHoiRsL SHtHoRERZ
HHT5HDOSRTHRSD, £OSRTE LT
BRAERTACEICKDBLENT A LHTSE
2bDLFI 6N 5. REMERL DARM BRT £
— L RELLCT S v L ORBRREERT S T

—38—

s i e i 4 o g = e A, £ peve g e,




EMBTETHD Io LM S R TOHZ HEHA
ER XL 0 P PN e :
SRS B T o YL e oH HEE TIRAANG &
o WBHAANE ~ 9 TR, HEALEIIRS,
EHORBIED, €5 REPLTRICEE SR, T
B Y BITEABES RO L 2o b, SRR
Lizo 4 ~1ORE TR, 2hENOpHIC 2 B
ERRRLTo, €ORIMT S L &Ik DRHLEES
TR EMTEL,

8 —R SRRBTNEITCONBICESERE
Fb{RiED=E
&%ﬂﬂmhﬁ%%&ﬁﬁﬁﬁﬁbkﬁ%&brm
kiR, oH, BEBYHEM, SRT, =TL—vaviy
aW®noa£§<®¥Emiam,$$ﬁfu,m
Uth LI ICEO B RREB A ML, SRT&
HEMBT S Lickd, BlcHTszh oDy,
%m&%«oﬁm%mawt&ﬁbtu

3.1 EERK®

R, B3~ 1KRTIT VY Y8 VIRR
604, MEMAERD &p5wBMLML LikhFRoM
WHEEREE 4 A (A, B, C, D) &ML, #3—1
ICRT AL TFARZ MR LSh 5200 DloE R TE
Hlio XKREIBBIVMREN, 1) 27 v—y
syﬁyﬁm%WSm=7hu—WL.§§Ermw
BEA, 2o TR Ls S REPEERRD
BREEBRIITRKMT Lo T) pHT II) pHB
KOWTHROFLETHE Lo B, AHEETHEHDO
PRHREFEBSEOX S, T7 @SB LI,
L ETU—%a Y2 oMY b -3, pHE
BHEEE (CAMETE £V, SBIGLTE
BeZA, X Mot o< nRonikd, NaoH
EHCZ @ KEAZMBIBE 3ICAE LI bOEM
Wee SRT®R, ROFHEZIALT, BMEmIca >
b= Lo ATAORE, HhfieSBHe 67

"#3-1 Synthelic Sewage

(BOD=150mg/1)

Substrate - mi/1 | Substrate mg /1
Dextrin 23 . | NaCl &
Meat extract 49 1MgSOQ, 3
Yeast extract 56 |KH,PO, 14
Peptone 49 |KCl 10

Tikitik, 0:&RTFk

TN
MizZ—5—

2 8 -
L Yavg vy ' E,{:E&h

(T56%8#) (30¢)
E3-1

EREBOHE

—HEREL, 2T V- a2 v HOMLSSE%
HETHEAL, TNTNOHEHUTI /24 7 MR- 1o
Lie - CHIFHR Y D OB RBAR & %ET
Bl bOKBEENE, TSRO EEE
PETCLVEZDT, THILELABERRAE &k
(CEILLYSRTHIV o =S Be TT L
“av# vy MOMLSSIZERA 5000/, B 1,000
mg/2, C1.50008/¢, D 300008/ & BHEE Lz,
RBEEBROTE, WUIERNL D OERHRNL
TEBRETIYRE Y MCREOLENSE LA, T L
—¥aYFY7HRMLSSDD 2 o — Wit HEEM X,
TR D, HEHICRERMEOHENL ST LT,
X, $EECHRY 58 ¥ TR inics
27 Lo SR ARISKEIDRALR, 24M o0 v Y
» b¥¥7wvE L, Tr, i, SVg, MLSS, MLVSS,
8S, BOD. COD,K—N, NH} —N, NO; —N, NOj
—NZIR2VT T, B, E—Eofb &0T
AR, W B R 6B L.,
RET, TREERE (1974) , ROREPA O
FHhick D, RO ERERIC X 25 B
wﬁﬁ,MPN#%WVIWEML@%&TF&LL;
E&.&&M%@&mm;b#ﬁbtnu.m%#&
IR RO 0 Th 5,
BRI — + Y7 oo - 2 (PHT)
FIF R 20g, Sz 10g,
BR9g K1 bicEmd, W
115, 30%
T bBEE B
A#: KH, POy 100m, MgS04 51,
CaC¢, 2008,-NaHCO, 20018 EDTA -
Fe 6#g, CaC03; Si0; trace 1 &
DA F YR RICE T

S

H
i
i

e



ﬁm&m—-Aﬁ+(munsmsom)
5 B — AMHKNO, 3018 =
GZuwxyfvy
74 E—CRB
32 EBREREEIUEESR
6i$&#1@?ﬂ*ﬁ%§s—zmeL,cm
m@.ﬂﬂmﬁmﬂamﬁm,ﬁﬁfﬁmﬂugfm
Dm%ﬁﬁ##ayﬁm&ﬁt%ianém%01ﬂ
HERDI DT, HEERBEHTOREMTHL.
Bk, BOD- S SEM017~0.54g/
ss+g/H, COD— SSEM00T~051g/ss g
/B ofEicisy, SRTE 27~ 2240ORMEICE
FENTe GHRTOITV—¥ 3 Y& ¥ 7 HOHI,
%immﬁwﬁmmﬁwsntGSVIu,eﬁmﬁ
bhrw%&ﬁm.ﬁﬁ%ﬁﬁm&ﬂbkmm%ﬁb
Eﬁﬁfﬁﬁﬁ&%owuotgémﬁﬂu,zsm
HORFEREDIC LB 6DTH -1
321 MEFEBRESR SRTOHRRE

##lE (8) ®BOD, COD, T-N KE2WT, &
n%nmm&ﬁmﬁtboﬁﬁﬂ&%ﬁﬁmw%éﬁ
btoﬂ@3—2ﬁﬁ%,cﬂé®ﬁﬁoﬁﬂf@%
Eﬁﬂ.BODT%%%&.BtAEﬁﬁmﬂmm;
s HAY, CODTR. 0.15C0Dg/ss g
/Eﬁﬁ&b,ﬁﬁwﬁ<uéﬂaﬁyfémmmb
6htﬂ,%n?b%%ﬂLD%§$T£otn—ﬁ
T—NoBhE#E, CODERFCANERLBR
E@fﬂﬂﬁ&énto%£$mﬁiéﬁ®%ﬁ@a
EAEBLNED - Tt B, CRLDEBIOY
T.M&ﬁﬁﬁkboﬁﬁ&%fﬁéo%%%ﬁbt
ORE 3~ 3TH B, AL bRFIILA L THN
ERN. D ORER ST RANERDA, EATOD

1001 §:cOD ——ﬂ—@—u—EDS—B—OD
$Bﬁk\
~ 80 ™~
&
8 60
£
» SeT—
£ 40l 7
§ . At
5 o= giig
o 2L gl
- —
’4'(0 P
()___|___|_._L_|_._:.1.|.___J—-|——-l—-14—'--‘-‘J

001 002 003 005 Ol 0203 05 1
Load ($/SS:§/day)

M3 -2 BELHBRER

05 o B
~ ?.HHZ o
» osk
g 05 gz a
~ o0
= [0 e
o 04 www
g o
~ o3l N
% @
4
5 oz N
2 B
g
= ot §#
U .
ol T LNl 1 T
0 13 02 04 05 06

Load (F/SS « ¢/ day)
M3 -3 BUIBRYHOERLBRER

Ig

el
. 05| Py °
> &— pHT
5 03 o— pH6
~
« 02| as 8
@
S ot 2/
~s a o
% 0051 o/o
g ‘0.03 -
s‘uoz-

1 B | 1]

il
UDlOOI 002003 005 0l 0203 05 1

§+COD Removal rate (§/SS+§/day)
B3 —4 D FERY D ok e AR

&fd, BOD : 0.984, COD = 0.853, T—N : 0.447
Th T B, ChHOMNG HUERNZIO
BkBERDLTN S,

Wi, HEERN I b OEREC O DRERL, B
GERS . b OB RNER (iiE) LoMREss
L, H3— 40k ICEO— KRGS NS,
%5, chi BOD—SS AWTHDL, &ED

Bk CRBOBEEBTI . LT, AHEE
EROBEMEETEAL, SRTE HIBETH
T& B, LLT SRTRERATEDLENS.

=EB8
SRT="7g )

—40-

=

e



- 48 °

= (1+a)« PR~}
= (1+a): Py~

SRT : BRERHE(T)
I8 S BROBERII (M)

48 : BHEROMRBEE (M- 77)
MLSS : 7 b= g % v AIGHEGRRIE
' (ML)

Vo tTTPL—vara ¥ Bt ( LY)

o RHORIGREBEMLSSTE DL L &
DEH
F(R) F(y) : s (BUEIGRY 7 0 OBk (R)
EFRLIOEKCT ")

O, SRTOEARTHD, THHORTHD
Ehbe X, QR HWHEHROIFICKHHHE LT
Fhdh, HhaRL HUFRYEL ) OBRES AL
EDOMEMBETESL, SRTE, BRMEZD, @
RTFHETE S,

zzic, AEBTORRIC, BRLECODEMLT
BRT 5L,

F(R)=Kg » RCOD+Cq (Kg=0.864 .

Co=-0.002)
F(L)= Ko »K; * LCOD+KCq +Cy
: (K; =0.853 €, =0.009)
DHEERSE 3 —-3, 4&LhFSh, SRTLOME
AMRD & HICH - 7eo

SRT= (1+a)+ (0737 + LCOD+0006) "+--®

AR REREBOUBNBFRTENSHB L, o=
05 &85, ZZTHLNLOIALDSRTETAL
7oRsRLE, KRBEBOEEMERI O Uiz ki
UDRRS ~5TH B, Chdkd, EHEE QBT
FRAEERUIH, ¢= 03682 M 5L, B

LIRIE—BT B, CCTDaeDTAE, ARBROEE,

HEEAL PR D LB OFHRRE 0 IGES 5 & 518k
Z Uit ThoBBHRENLEbIL. Uik,
AHEBTOHME S R TOMBRCEY 3pHOEEC,
BERBRbLOL D10 LR, COBRTORRENE
%, ZEBOHWMTSSSRT LHTARE OMGKICD
TR EED 3.
322 SRTEMBIKA

Bizani S RT R & 50K HOREEBOD,
COD, S8, Tr THbLAOHHI—6-1+2 -

2851
20
~ 15
2
)
& 101
(]
5l
olL 1 | 1 L ] ]
0 0 o0z 03 04 05 06
COD Load (#/SS-¢/day)
M3—~5 COD—SSHEANESRT
40 o N
L
~ a
= 300 A~ M7
3 olg) - e
2 mu(5) " P
~ 20}
'g [ ® oo
@ o .
o st 2o i
uﬁﬁ.l--"l :
St B o
SRT (day)
M3-61 SRTEMEKDBOD
0
3
220 °
~ Q
a
81 o 000,

&y
L2 a s .A...
1l L1l
5 10 20 30 50 - 100
SRT (day)

M3-62 SRTEMMADCOD

3¢ 4THBo SRTEBSMATHELM->THML
BKEGELT 3RS 5. 3 —6 12 &
DIRFEOB OD, CODMSRTIMFENL, 11T
IVREY FCHEIEE, CHHOMIICE, &
BKThD 8 SAER LT Do T DEAIL, FOSRT

—41—

i
K
‘

i

g




#£3-~-2 ¥ =] X bl
I pH 8 ‘ L pH 7 o pH 6
A B c D A B c D A B [ D
SRT (day) 268 205 | 1821 | 224 630 | &8 | 79 | 1s2s | 433 | 1086 | 1347 | 164
4S (g/day) o | s | ame | ses | ser | mis | em | ides | zat | rar | ress | 1za
pH v [ra= e |20t 1ao'® [ae0 laors oo {aesl |sers [safl® Sam
a1 19| a0 s| 13 ] 1 684 647 &
2lsv (%) 854 850 01 | o 2o | m3 98 | sas | s | a 25 a3
g MLSS @oe)| 366 565 [ 1967 | 2920 668 | 1031 | 1205 |. 1831 939 | Laom | aess | amm
EiMLVSS w/s) | am 508 | st | ase 635 o6 | 1om | Lewm 83 | 11ea | 170 | 250
= MLYSS ) 85 | @1 | e0 | ez | s | e | ens | or | 6 | o7 | omr | e
sV 230 | 1 s ue | L1z 1 1 g2 w9 | a7 105 146
5 |BOD  (w/8) ' 07 | #18 73| mo | usa [ mis:| 13 | ag
Flcop  mre)| ma wm | sz | a9 91 414 493 w94 | osas | sas | cosee | m1s
§ K-N  (m/8)| 1542 1557 1629 1590 1580 149 1610 1554 1733 | 1679 1780 16.40
S NG-Rw/e)| s ot | o7 | ser | 1020 | o84 | to2r [ wo2a | 438 | as2 508 .| 400
T @ GRG0 S0 B e |we |wa |S90% Bz g ws | Bl
S8 w/e)| a1 452 |y |21 83 | 168 160 | ‘a5 | . w7 2l %9 136
sop | Total | %9 uz | w | o s | e | se | aif | i@ | T | s | e
(S22 e ) 162 | 100 203 131 121 | 3% v | 201
5 lcop [ Toa 1219 20 | 1083 | 985 | over | nas | rat| ol esr | inss | 1008 | 103
§ (w/8) Soluble 58] 581 498 458 560 439 422 286 393 871 402 363
S lg-n | Toul | e | aw | oAl | ess | am [ ase | Taes| idss | Tre0e | ex | oam
O 1@/ gume | ass 530 | 100 110 807 | e | | e | o | ses 292 | o8
NHC-N g | Tezs 3% [ oy | uem | sar | em | cae |Ters| ase a8 | 083
NOT =N (w/2) 105 1.02 0.06 016 258 277 a3 030 @30 064 029 075
NOT—N (w/2)| 282 404 | 1218 | 1275 001 a:2 | 245 | ses | o] s 847 | 119
3|BOD ods6 | o210 | o247 | orees | o5 | oam | oze7 | ates
3 %/cop 0513 | o3 | oaoss | oojos | o3 | osece-| ourrs | niar:| “ozsz | a1z | esene| oorms
_‘S T-N 01376 | 01313 | 0030 | 00218 | c1reo | oosst | aoser | -0osse | nosor | oosss | ocsis | cozs
sop LT j 88 | 80 s s eae | s B6 | s
A Soluble o6 | ‘ws o7.1 881 e | qu %6 %1
ég cop LT 523 ws | e | s 838 1?14 87 | 162 | ms | eod 822 74
g Sotuble| 849 | ses | w07 | a0 sas | o5 | oo | oese | 21 [ e 929 w8
& i Total 216 182 95 | —a57 | 1me0 | f101 | 1088 113 224 1736 | 1318 | -o092
Soluble | 324 sar | e | 7as | w2 | wson | wees | 207 | ma| wme | e | o
Total 0445 | 0235 | o225 [ o5t | oses | om0 | 028 [ uze0
8on., Sotuble 0434 | 0266 [ o239 |ioress | 0535 | e%e7 | czee | oness
%;5' cop LT 0293 | 0159 | o843 | ooses | oss4 | o1sso | oase | cosss | o20v | onses | o099 | aosis
H H Soluble | 0435 | 0297 | ooss3 | cosst | 0300 | cars | o1sa7 | ators | o2se | oases | eurer | oonze
Souble( 0074 | aosas | B9, | B0 | BT (8T8 |06 (828 A2 T T

—§2—




%3-2 ¥ =) * #
1 pH 8 1 pH 7 il pH 6
als|lece|Dp|a] Bl c]np|ale]c|op
W*'LN%‘;%:H_—')_—F 007 | 1825 | 075 | 099 [201 | 243 255 [ 280 | 273 | s20 | 20 | 580
X s . .
= (I\I—O_-(-—XLOO% 282 |371 |vs6 |os3 | so1 272 l221 |s22 | 288 |2a7 |12 | 903
I d ] T
E% m%;—i_%@;g—ff'_—,q 382 |s54 | 963 |963 [251 | 515 |476 [eso | se1 |200 |6as |esi
3 3 A ‘
Eﬁ%%?ﬁ 86 |754 {992 |97 | 031|512 |426 |067 {503 [s2s |ess |90
X ;s
. |vor-n 787 | 621 038 | 101 |e1e| 1619 | 1588 | 176 | 183 | me2| 172 | ase
8 T - N
& |nos-n 1745 | 267 | 742 [s24 | 008|219 | 1893 [6ze | 188 |1ms3 [ar7 {725
L 3ge |38 | 170 | 316 [485 | 411 387 | 761 629 [534 |217 | 320
E Soluble Org ~ N 313 | o040 | 661 | 379 755 | 580 687 | 708 | 008 | oo | 029 | 1015
]
~ |Total Org-N 788 | 249 | 1519 | 1672 | 1900 | 1080 | 1567 | 266 | 1098 | €51 | 1442 | 208
Nitrite Bacteria (/mg) 49710°[28%107| 24108 |49 107 133%10%) 1.7% 107 17%107 ;70% 10*
Nitrite Bacteria (/m$) 24x10°24x10°]24%10° |24 10%{33%10°| 7.9 107| 72%10°
Hetarotrophic Bacteria (/mé) 76x107)24% 10°32x10° [53% 10® [1.0x 10" {43x10* [64x 10" 26%10°
: TEAREREIC L 3w ¥ IIKED, ROSRT
60 TR EEGROMEE, FHESe X itEb,A SO
gm ° o—pH8 EROFHICERL T3 bDEHL OIS, TOK
3 ° PO Fg 4 Bk DIBKTS S R TESFET 54, SRTTS
. 2 o o ~10 B OFEHARS BORMHE VA S, X COfulE
Z R oeHTR, OEKEICHT 3 FLEERL SN ie
a o . . N
olt TR B R | A WA | ~#e
2 345 10 20 380 50 100 323 SRT&EIL
SRT (day) ET b=y sy gy HOMDBANCEESRTE
Bi3—63 SRTIAMKIDSS BEDBBEEED LD — 7 & 8TH S, 3
] —1&b, SRTEHLEOHELESL, MR,
= o a8 D @ SRTAMCHBRLET VETVENRS D, X,
~ i ! ;T ITL—Ya v Y sHORIC L D RS ISEEE R
I 1
Ea :'} E‘Ll Tb, Ciud, BHTHIELMEC DEHSSRTH
&5 S °, pH8©3 0, pHTT6H, pH6 THNAMITSHZC L
b - ‘ wot s, COHDEETE, S RTMIVES
Lo Ll 4= : -
o B TS (/R /T () % 0, HRURESTHEICEIE B EITICHIE
SRT (day) TH L EICE » TEE R ORILEERRT 5T
M3 —64 SRT&UEADTr EMTE Do SRTZEISALLEICRTAHEICEHD
BEIRTY, +OUmENETaLENTES,
SRT & H{bHOMRER 3 — 8 IR LI, BEL

R




TN <0807 (4 gy

=N <oam>
(%)

0, ) ~N<oan>

<eAm>

T+NOT

(NO
NO;— N

oy [l SR | A P
1 2 3 5 10 20 30 S50 100
STR (day)
BE3—7 SRTEEE

o
S

80

NOj; +NG; +NH,

60~

2 +N

401

N/ (NO;

¢
)
|

NO; +NO3 ) —N/ (
NOy =~

S

T
\
n\\

N\,

&

1 I L iag)
Ho——zo =050 "o
STR (day)

3-8 SRTE&RMbR

FEHED I B, NO; ENO; OFFET 3RS RRIGE
DPHITE » TEBE VDN TN D, NO; MAEH%
G5 KSR HE ~ 7, NO; OFLEWHTE L 13
BEMELELTH, pHBO~86 &&h, BHNBEOE
PEL B OEHEAPHIC & » TRIEZ Z E MBS
RT3, COMBEARBCHEE, HT T, SRT
T~8HODEL &, NO; DIFfELMBLTES, PHE TS
LRop{tRld s e high - fco NO DFEERESRT
Thigds&, WShoBETH SRTOENE S,
2 VRHLEDOE & FICFEERMETYS, SRT
MES, BHEHOEOGSERABIHMNOGE LTHLE

SRT (day)

+NO; -+ NHD—N (%)
£=13 [~ g
(=] [~3 o

]

S
=1

[N
=]

(NOT+ NOy) ~N/ (NO;

=)

pH in Aeration Tank -

M3—-9 [HEMLEESRT

LTlfeo COBiME2OFERTHS bile BRI
- BEROMEERNR, 2 0RRLS, ThENT
K& 120 Cdo »dco LS~ T, BEEERASIEL R
B 2% DS RTHECBEGERNBEOFERICH
BMORER BT S RO DT NO;OFENL SN,
LR E METE 5 SR T CREEHOHESE
E&muh,k%ﬁME&bT#Ebttm&%ié
N5,

SRTEHEBEOMEEI ST v— a2 Y IR
HERLEDBEEE, SRTEMELTRDLEbD
B3 -0 Chs. chkD, DHLLLOWMILHBEY
®TsL Lo, HE~THETRIBELUEDOSRT
BHETHY, HEFERRBL, 6~THEFD
SRTCHRIENKRS > BBy Ta 3
ERDLTHS,

324 SRTELBINR

SR T & MO FRE MBS REE & Bhiic >0
THEDLLOHMR3 10T 5, fhiEampia,  10°
m/mﬁﬁfﬁb,SRmeaﬁﬁﬂﬁﬂééﬂﬁ
oto LOMEG FRIGEBOEEHRPIEET
BREGBITEN 6D TH - koo BB 10° ~108 18
/nid, ZOHEERMSRTREDEILLTED, ¢
DEMICI, TF V= v ¥ v ) RoHIC L ZSRT
LOFTNHEHLN TS, BRI RS I0~12
& nbhThBCEMST L, KURTIE, £
DIFER TN S RTO/METH D, S RToROIT
&b, FERICEMBRDONIT &L, SRTO®RIC




Hererotrophic Bact, ™ '
E 8|
Z
%"6 9 toa¥- Nijtri
! L, e
. .
F~ pur e Bae
4l | N B BT | s R
i 2 3 5 10 20 30 50 100
SRT (day)
E3-10 SRTEmisfk

K BBUITBERY ) ~OHBRBAF LRl SR
HOBROBOHEBLTNE bDEEL OB, —
¥, PEEOREHS B FHEICH S &V ST EMST
3L, HOEOSE, ARBANORYEE ST
(DT B LTI, MAUEREH RERTE
5bDLEZ NG, R CHEHKEE HREL LT
b&, ESRTHTRADHEL <% — Y RRBL T
Bo TREANBROBATAT K, EWBERLs
SINOOTEMBROFERICEY, BERMEINLE
SNBRDHTHLEBDAS,

B L 35S RTTOLDTR. BEDY, TA

—o<3f, EIEERESREANE (R G s
L, ThThoPFRESRTORGBENI 111
» 2% BIERUSe IBIL A EBA GO MKRER
24014 2 3R LA AT h b BSRT
WTEEBRSRNY s Hiss sh, COHEMIL2O
HRE—HT B, X, COMAZMTILET 5E, tH

872

soop pHT j&) ©
3 4001
o
H
"3 2001
=
ol NI (Y Lotv 1l
1 2 3 5 10 20 30 50 100
SRT (day)
Rg—-11-1 SR T&Metazoa |
L
5 -
X4 pHE <" pHT
V4 -
g Ve 4
5 1 s
- /0 .
E i l'n vl ° pH8:
“ AT RN
T2 3 .5 10 2030 50 100
SRT (day) X
M3—-11~2 SRTET#—H
Ve
§ a
H1/
§ P / pHS
o~ '
o
=2
£
« 2
E
5 . T
B ol L ' T
1 2 3 20 30 50 100

5 10
SRT (day)

H3-11—3 8 RTtEﬁﬂiﬁﬂe&%ﬁaﬂ{

£3-31 B & ¥ R

pH8 N/m2
E N A B C D.
Sarcodina 240 657 400 1,510
Flagellata 4,305 3,430 147 783
Ciliata 1,146 3,199 3,906 6,270
Swim. type 200 226 306 1,266
Worm. t. 360 - 1,143 2,680 3744
Fix. t. 586 1,830 920 1,260
Rotifera 67 244 227 444
Nematoda 27 0 0 167
Pleuromonas | Arcella Arcella Euglypha
Euglypha |Aspidisca [Aspidisca
Aspidisca
Vorticella
SRT (B) 2.7 31 183 224




#3-32 1a B % E] pHT N/mz
£'B R -4 A B C D
Sarcodina
Euglypha 50 286 457 1,357
Arcella 86 407 422 793
Amoeba 43: 157 343 607 .
| Flagellata ( Plearomonias © 50,840 22,293 2,382 . 893
Ciliata
Swim. type 436 3,607 3,979 750
Litonotus 129 2,400 . 514 43
307 1,207 3,465 707
Worm: type 222 244 1,365 5579
Aspidisca 214 . 222 1,179 4,300 .
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Bmdegradatwn of Orgamc Substances by Blologlcal Treatment

K. Murakami, K. Hasegawa, H. Watanabe and K. Komori o

Public Works Research Instltute Mlnistry of Construction

Effluént: from a Sewage treatment ‘plant contains various kinds of refractory
organic matters., These substances,: after being digcharged into a receiving
water, may accumulate in the water body and may cause adverse effects.on water
use and the environment, although at least a part of these pollutants is decom—
posed gradually. if thlS is the case, it will necess1ate to provide additional
treatment functlon in a sewage treatment plant ‘for removing these refractory
pollutants.

Therefore the study was started from this. year to 1dentify the refractory
organic substances, to investigate the process of the formatlon of these sub-
stances and to clarify the fate of them in receiving waters.

In this fiscal yéar; as the ‘initial stage of the study, experiments on the
decay of organic pollutants under aerobic and dark conditions at 20°C were
performed using secondary effluents 'as well as river and lake waters taken in
summer and winter as samples. Summary of the results is as follows: .

1) Decay of organic pollutants expressed in terms of BODs, CODMn ‘and TOC dur-

" ing a short period of decomposition is reasonably approximated by a first-
order reaction. However, decay during a longer period is approximated

o -



™

better by a higher-order reaction, such as a third-order reaction, parti-

culary for CODyn and TOC,

2) Assuming tﬂaé'thé decéy of BOD5,’COhﬁﬁ and TOC éoﬁply with the first~order
reaction, the magnitude of .the rate coefficient of decay for. BOD5 was much

larger than those for TOC and CODyMy,

little larger than that for CODyyy .

The rate coefficient for TOC was a

3) Green and blue-green algae in lake water in summer season were aeroblcly
decomposed almost completely withinm about ten days.

4) For size separation by gel filtration chromatography, low molecular weight
compounds are not necessarily eluted in the order of molecular weight, The
order of elution is affected by the structure of the molecules and their

functional groups.

5) Gel-chromatogram of secondary effluent with good water quality is similar
to those of polluted lakewater and riverwater.

6) The soluble,organig matters in polluted lakewater and riverwater can be

© divided into four characteristic groups 6n the G-15 gel-chromatogram, which
are named Groups 1, 2, 3 and 4 respectively in the order of elution. Group

Ll and 2 are composed of relativély'biodegrédaﬁlé'organic substances. Groups

3 and 4 consist of indecomposable organic substances.

7) TOC components which does not exhibit much.UV—absorbance at 260 nm can
effectively be removed by the activated sludge process.

. F

EEEL TR, ®EDHHBOD, CODHAV LHTH
D, EDRBEERET S 2 RAEE TOTFRAEIC &
WTRBODYEREE LTABMTROR TR, #
> T, FRIGEICSOTE « OFBYICER Lk aic
BAT LS ARBREMNTEDN TOROTRERS D,

ARAKROHBRBBEBIET 2 L0 RANSTAE

RIBH D TR, ok S SMBAERNT 3
RBHIRTFADOHBRGOSFBELWSMICLT, #
BHOBRS ZCREERAERLEEEEOIHAS S
BT 0w AOHREETE OBESS Bo $5, FK
BEBKBIEET 3ERHICSOTHE, 2hoDERY
MARMAATS SCHRS AT CBRENA, 74
U BOHBBBAAABRICERT 5 L 2B C e
VIHIHSSCUB S 0 e ADUBRKUSB TSR
NI SR, :

SERIHEE UL EORNK, BHK, ThOE

O 2RIBAN LEROTARAKEICED BERY
ORRICH LTEARRERIE L. SROOAREH
€2LTEBOD, COD, TOCHEDHANRRE
BOTBENLGTHL, S o5 - THFRAT

i,
AHRAKROEREHRORECHRYRE 20

 RHEL, MAKBRATERONEOL I KT 5
, ARG U,

2. RBAE
HFLRFRBY BNUKRNCOFERS O EBR

FW S DIETSIE 8 AT 559 2 BRI & B2

F1APOB SR Iy Aich > TEAZBRE RS L

fog

 HFORNAEBE IMOMBK, 4B AFkinE
BOZGREK, CHMTANESO-Riatk, B8

DHFAK, GNDFNKTH 120 BBKEFNIARL
THORFERTRA L SDTH Y, pHEVEELT
VRN TS B 1, ATRMEB BRI~
THAKBHPHENE H, ZRABKDKTRHILO R

Hess. CHATAREECRE DGR bHAKR

DB CHMIIRK L 2105 “REBK L5 KD LT
Vi, LRI . '
ERANCEASATEC - k. RBKTOERE

B-11eRY. BERDLON 5 2E VICAR, FaiE:

Gl LEERAOURESS LB 1HICEN 21 LW

STHRE LA o LRMES SHUO | EmERE
CREEDLEYHSIRKLTHEL, | 2 BIE b S8

[




e A —————st | T

!
!

)
i
|
i
i

£%, B—-2, B-3, 2FLCHRLITRAEZED
ZWOEK, MBAKRELUHIKOERER-4. 5,
6, TRRT - 0 e

i,

SEE

®

o

22

: . X 7 -#¥7
LAY
A
Oﬂ\ 23 ] ‘,
20 awsReT~ 5 on_ !
ARy PAE .
M- 1 HBRER . X
o 1 2 3 4 &5 6 7.8 9 10 11'1Z2 I i
! e (8) i
#-1 HEEE LMHIHE {
BOD, | FARE I B-2 mEk (B8 B8 ?
CODy, | FkBEHH: )
Toc |Toca 312 BOD;, CODw OREKRETEE
Toy g LY 2R " 5 e :
K-N | 75220175355 fanone :
NOs—N | FARRHE - D s - BERONEIED, FREEEET VT ]
NO,-N|EPARRRE =THEROGBHRDONE, Frd—rHEHOR
ort —P |BARESE ‘ SR, FAMERONRICL > TERT 57 ¥ E=TH :
T-P | AHBSRGESREE . B, ERBREERSSCRBREERIC E TR
' U VR | 3%k&er NBZCEEBELTCNS, H—-81, Fod—nitgk
HESE [2-rs—nyvs— EHBEZRICOVTORRERD 5, XBULARKRE

BRMCRD LI SDTHE, Bl 1, $TH, HBIE
EHEO-BHEMRLTT YE=TEERKE L 2TOEL

i 1@ 50013 & RS EOMIBTIRA LA Lo BTHE, Ly ~t; ETOMIL, 7 e =THIKOH ;
A BEER ARV THE~ 1 CRT. MY, ERRESEONTLRY, HRBEEOR |
f : i EOBBBYRICE LTS, t, ETEBTBL, |
2 5 ERRBTLEE : gy -tk (K-N) ORPRIZG < THRES !
5 : # (N0~ NIRER U EEA 6N, rusd — i i
: 3.1 HRHOROEN _ FHORD I L WHRIEEEORMB AL UIARHNE P

331 HEg ~2TH%. EHRESLODMEEEBT Y, $5 0

HFECRALLHHEEQUNRKPNOBBRYOVER RERBRENENS, K-~ NOFRMF:H CETLE i




EEZLNBBATNO; —NIC1 00 BEERTS

DI, ATARBEO-_RLBKEFMINKILSGT, CH

HFRRABHO_RAEKTR, K-NORISS N

-2 B % o W X

(mg/1)
g s =n AR R .3

B K | A | MOEO [ DR | B | RO 08
Aty 525 | 05318 472 | ssatn{0578| 473 100
=228
CHetiay | 338 | BESAS| 2495 | 25806 63008| 372 | 149
=100 121760 959 | 384

256160 2303 | 923
E M 6rsie) | 12505  &¢ | 115 1ssus| o4 4
8Bk 11300|  se7 sze00( 814 | 143
G § M |28 | Dsse0| 683 | 18413 (103560| 851 | 1246
[ IR 3

( IMERREARR

005|
004
0.03

U= CODyy

cop,
IO\NE%_——_—

1 C1 !
30 40 50

L 10 20
BARE (1)

-4 sk (ATRGES) &3

4 5.6 1
sEdesR) (B)

8

9 .10 11

H-3 @k (1#) HE

at -
10 0 50

IIZQ!!JH (mw
R-5 =gmEk (CERTRIARE) £F

—62—




MK ThHEHICS 5 BEHBLAKAT, K-N ;
W RD 9 2 BHFIREE LIRS L. EHOMIEK o
i, K-N@O# 1586 C0 5.2 BECHITLTY o
BOIPLT, NO3 - N~D&ERIZ, BUMATT.4
FUBERLTVEL, S5ICI58EEBBLT U3%
KETiELk, CORNBEN L, ZAYTAMKICES
NCVLERROBREEL bR D,

HEOE S HEHABORRMANTEL L, X
ELTHBYGOREEERNET5B0Ds, CODus :
DREERICT 7 R OEBEEAL B LIS, BOD; ,
NDETEAHDBEICDNTHELS &, EOHHEH ‘

ERILT BORETARRRICMAT, BHE (TVE

= 7REEs (NH, - N) + B8R (N0, —N) ) % [
| .
|
13

., ‘ B{tTAORET AREMBINFINZ LKL S, B -
wr .. — 943, AFECHMAULLERMADK-N, NO; ~ N !
ozl ' ‘ ) $ XUBOD; ONEMRS 6 5 NIHEE RRIIC ;
HBHULEERTH Bo to~1z ETRK-NR—ET :
o 10 20 30 40 5
RS0 (A)

-6 ik (EED 4%

InCt

HFRE

Time,days

M-8 FHELAHORS !

NO; -N
4]
&
&
&
osf
ozf
D‘l To 70 30 Y} 50 10. t', ;z T
TSR CH)
. Time ,days
- i T
‘E 7 K (Gl 4% H—-9 BODs~OUHROEH

et et BT




HBLEMG, FRABEEONMLBRR, 7 yeaTHE
SRITULLELATSE 5 1~ TOMPSHMTNH,
“NHNO; ~NHBWINO; - NIiCEBLIZ LT
3EEISNB, BODs A< T2RMAERR ty
THED, ABROUA6~THETHD, K~ Noik
L LEMS L, DR TERMAYDBENRL RS,
t: URASHEAYDEBOR 2 ILpE LD, 100
L NO; — NNGAT S 1, LU, EOZEby
(1D, ARORAFICKBEMBEBICO LB EEL 5
Woo BAOBRMERBTILHOF -2 ICH, t,~1, -
ORITREND 75 B\ 20 CODyy OHEHRIC
EREEZ 3 ERAYI EMBBREMS 5, H~10
2, B—9 LR, ARBRHRD 5B 5ha Bttt
MIEDL LI ERETEH 5. CODyp B ~OWHLOXE
i1, BODsoI& cRIZF LT t, 3@bR, t, T
ARDEPHBIC G E S, BOD;OBALREF DI,
CODy, ICH#BT BLMBEMNO,; ~NEH & 10 5 5
THb. CODy, DRSFRAFUCLZODELTRS
BAIRE, G~ t, OMOF 2 B CREIHD, &
RREOBLFR DB TRER LIsds -7z,

' ' NO,-N

KN ¢

mct

232

[ B~10 CODy,~oR%nLH

313 %EFﬁfahbnﬁﬁ%OM&E&
61} u&mxaﬁb ;
ﬁﬁﬁfa&ﬂ&&#aﬁmaurﬁﬁﬂm;abo

uﬁwummxabomﬁscwﬂﬁoﬂﬁﬁ%ﬁw§
CEENTVAEME MO TR X 2D 2
ERLTH D8~ 3TH B, C OHEHERERY
uxmﬁ@m&ﬂﬁ&méaiahﬂﬁxwrv/(D
CoriP) DRIt L OB WA EUBB E S B TDY TS
5, i :

#£-3 ) v o W X%

lon T PRArHTE 8 /1

E i 2 § "7 Y13 [ % 8
TP MR (05161 | 0073 ] 0048 fo114 | 0135 | 0113 0266
ort PAAMM | 0230w | -0013 | 0005 | 0080 | 0096 | 08t | 0095

& Y KT T
%R o 0086 | 00s3 | 0105 | o |ogsz | doni | 2%

TP ML 4| 0210re/t | 0DSZ | 0060 {0080 | 0085 | 0410 | 0122
ort PAYICR | 001ime/ | -0003 | -0002 | 0023 | 0025 | 0048 | nodz

" 0064
& B % 0055 | 0062 | 6057 | 0060 | 0052 | noso 053

wkft= (TP R — [D—ortPﬂJJéfJuEt]; (1)
F— 3 RINITHRARIK X5 M Efehmiag
DRIBEH, 1HTHLLNBH—ALNTRETED,
CRELSTORBRRBEAEEBRTE SRR
T3,

@ BAREEHOEM

FROORIBEE LCTEBERIC K » THFTT 513
B-REGEXTELUENZ LD TE b, —fRicHR
@egaaﬁ%mﬁruMﬁrﬂu¢5caﬂ?aaa
£ %t

Ky smm——— ()

de, _ _
7t ="K C, .

Uts LISat 5, BRI SR ICH & 1o 10 Bk
SOBYENBMERTH 1D, HFENRILS
<amw&ﬂ&ﬁﬁmﬁaxvmgAmu—&ﬁﬁﬁr
BUT BT EHTET, HREGRTELS R ek
man&mﬂmxnﬁ&ﬁﬂ&ﬁﬁ&&shﬁxaum
A CORBORDRERRGRATHENA ENT 5 ¢
emtésabrna,Haﬁrimkﬁéﬁ;%ﬁu
mxmbxwacamraa

%ﬁ[=—x20ﬂ(n=a>

elo=1)£a00 01y Ezlnc"/ct_l
Ko = = ~ 3)
(n—l)tCo‘""” 2tC2

n—llm—&ﬁrﬁé_&ﬂmi§mvbtémt
HEHOMMRE C, £1 0mg”1 , K =K;=01&
RELIDADOHTH 2, —d\liﬁi‘:n."'(ﬁﬁﬁé @o,
EREHR TRBISRLHLER L, ®eic—5g{lic
ﬁﬁ<Nﬁ—?&ﬁ6.cokw,ﬁﬂﬁﬁﬁ&%#ﬁ
T4 5 KRICEST BT &icli 3, WILBR T
SRET ¥ 2=7, BRROBEETENLTERANAD
Ki 88U K, 2ROB— 40L& pr. choomy
EHENRHEORNCLEIT 2 & LET0AAIERE M

v |

R g



et

IBOMBAOBRD SHRERS EEHERHOL
AEROEVER K, 21T 5 & BODs TH K, BRE
S K, BEE CODy, T K, PPE <K, FEE Loty

90 CO/ ’ ‘
-ho t/Ct B Etat, COLSFA—RHKTH->THBODsE
Ky = Q1 CODy, oM SHHE K, il‘é’éf.;al?&b'c

BREEEOENC LS bOEEL b, BODER
EHFEHZHM L b O THENAR L TR0
- EURELTHBZ LS, —F, CODEROFRLE
L HnCoso micaslgit s 5725, BOD; ML DRVEESR 5o
“=“E?af“*”*. TOC 24 CODEE ARERNLEHMICRILS L,
: BT 3 CO, # AEHEF Z10IC BODs LD b
<, mogﬂﬁﬁtﬁﬁ%é%bf.mﬁﬁ&onmcx,
ML LD, —aﬁﬁi&bﬂﬁﬁﬁﬁwTﬂ
DRENENAL SIS,
utuﬁﬁ%m%&@&%ﬁfﬁmowr&#bté
. Kb DCHBY, HRHOMUCL > TRIE Y ViR
T BTEEELGRBOT, cmﬁ:&ﬁv Y ORLHOHE
BYORIRBEEEL TH5, X -2REREATD
ﬁﬁﬁU/mmA(TP DonP)/Tp%anemf
&) vihiCh B IR Y ¥ ORE HEE LIRS L ‘
L i — T BTHBONTV 5, Bt ) »ORDSEARA
o 107 20! Q@Q% 50 60 70 80 H—RRIER TERT & 3D TRIREEHL TR R o
= ‘ B LT Ky AR -SKEEDI: - -

Mo11 BRHORDES ‘ ; ;

’_ n=3

- s

01

5: 5 B ) Y ORDEH

- K, (1/8)
Kaons > K'roc > Kc"““" @ﬂlﬁl‘.ix ST 6 o f,\ 5, :Rﬂﬁﬂ( (&%) . .
Bonsmﬁ@gymuﬂmmﬁmj& LTT I T AR ATRLES -
(Allylthiourea ; CH, : CH CH, NHCSNH,) #/8M0 _CEUThinRS 0.281 |
T B EPREERTNE, ' ARk R :
E#(HE)  |:0148~0198
v (4F) . 0064d: -
s — 3 3 X! ; A : f
-4 WORRORR 18 (E2) 0.078~0117
BOD, CODw____ TOC: Lk Sl 034 1 -
' _ o K KK K KK KK GJIl P
Az 0034 0027 0091 | 0912 OB 0021 | D0SS 0033,
SRR ’ =L . (TP—D-ort Pg)
R T ) 51168 igg o108 co, L) Y .
Zaak’ | ooer 0337 0aS3| o026 nomr adi | - Qi 0ads K, = 4o '/u - (TP Dtort P
Ed ‘ _
kg | 100 01— ooz 0026 0227 0313 )
C T R 1) : (TP-D-ortPo)/TP
W NS = 0423) | CiNnsy = 0039) i o (TP-D- ort P,),/ TP
] 0869 0082 D @
[710) EEhEs-1455) | aMesr=0m7) t }
:‘m | 0219 0165 0231 [oss1 00s3 0125 | 0143 0069 01K cetD onPo i t = 0 OHOHEREEA v F ) Y
» Ky GREROMHIBRD - . . DRI -
: Drort Py (285%1t TORBEA VY YD

o EFRRORDR

i<k 3




30

=,

TRE A TRUAHIRRAK

(lﬂ 1

[

il HHH

8 15 30

&5 CHBSRABT KM A

HHHH

50

] 1000
o 1 3 5 7 8 .15 30
50
50 F UE EB #Rk
40
30
20
8 .
E 10 H
& L
o 01 1
v . .
g N N Lot
S F_ £F EmmwKx .
& 20 F -
§
§ 10 ; ” .
5 =
o [ 5 7 8 15" 30 |50
=
g . ‘
FRLL .
= M M HF 1H MK
b
I
50,
o 1 6 7 11 B
50 F }
‘ sl |- £F G/ FHNA
‘ 30

000,

nEAM

E-12 gy vofMR

B »OMOERE K, 13 BODJCk 2R ER &
BIFRRE L1 270 COLT &IZBOD; &M BRE
Y Y ORAEMERERERCES b EZL NS,
CATHKBRIBOF —~2 5 51245 7 £ MK 5073
HEEH 7)) B~ 12087 ZRABK TS ~T B
B8, $BK, FHIKTET~8 BEEICESE ) v o
ETOHMMNBR NG CORMRREHIFITD
MBICE - TORoENBEEKDDY YL LB b DTH
BIEREENG, T b, KEEFLTH2R0HH
MK BRARIIEL SOT, BRERY U YOREd
mkﬁﬁ&ﬁwi%hhwwﬁiBnnwctﬁ&m&
3. X, Eﬁwﬂiéﬁém#%%t&Tét £ 3d
DRLERNAS ¢, BREEEBSOERL L TS
FHOMRPRE CEBLTHE, K130
awaawﬁﬁ&@ﬁﬁﬁﬁ%rbtaFmrﬁﬂﬁm
DEHNuiCE~-I BPRENIZBOVBETRZNSD L —
7 BHH LTV Bo [HITORESHIL0~13 2 £30~

16
“[ Ef ()
LR
12 T Tc-128592
10
8
Leor
o
=z
FE 1088
T/C=13262
L .
2 b
o ) 1 L
5 10 = 307 50 100
“
12 .
1 (IF) -
JLERBAR:EY
1o " T/C=25431
gor ‘
z
mer
g lorg
® 4 T/C=20108
2L .
0 1 | 1 1 1 1111y
5 10 20 30 50 100
[T

H-13 MBkDOREBONEST
(V/CHEBFOHY v 180

o R



Peichodse—s &R0, VABRIKRBREAYHE
LT3, KBEREOMECIRENIIREN, 1R
BES ENERTH 10

@ F&H

A HEOHRKICREHOE CHRUPFET 535
ankh, BHOAREFLTOBBCL >TRULDH
—mmﬁ&%o&;ﬁ&mm«x%( 0B BITIHE
+5,

B AKRADHNRIC & BEAHSH B DULBRED
HFRHMPEINLT (, AERCOT - POIREH 5F
k) »01 8.4 %41 BCUBLL.

Y S b2afER 2R M UBOD; , CODw, BET
HTREREERONRIC L > TERT 57 227,
ERROBELEY, m&wﬂx&:i—:ﬁ»ar&& LT

BYLFTETRITV,

2 HEHORDB—KEER EEREERDOEL S
T2 B iR KE ORI HRICL>TRES: BY
HEOBE AUETARESUKER Y, —KRERD
SRMEISKIR S & 5ici D, BOD, THRIHK, &
SR o—BBIGHR, kaﬁhw_&MEmfﬂ_aﬁ
BRCERENE. X, CODys TOC D& 3icis
BRARMTTHE TS AAFETE, TAbhEER
BB RS HERE KB TEM T K 5.
“® ) vosRieslctEmTEs, BODE

ﬁ&@&&ﬁb&ﬂf%é»U/wmﬁmuiééa
rbmﬂﬁﬁﬁéU/mé®WE§M§T£5°

3.2 ¥WF@bbbtﬁ$%®ﬁﬁ@E

3.2.1 ¥FrnuBoRE"’

FAFEE? L3, SRTOMBRBEEROT YV
( Sephadex Gel®) RV, ATHBCHRCLD
HRESBTIHETH L. HTFORES (BFR) ©

A LD, FVRTRICABHHEA S RWYE T,

75 A% EET ARENRIE BA, HEKE—ER IO
D NEATRICHET L EBTE S, CLCHT
ADEBH ViBRATEDENE,
Vi=Vo+Vi+Vg 1]
Vo : void volume
Vi ;internal volume
Vg ! gel volume '
Void¥ MR H 1 RILOBIC B L, Xl
KABC EOTERNES I, BT RHFE DB K
B OBBIEBCEMTES, Vil 5 2ROy v OR
LT BRBOEITS 50 GRRCHET BT &8
L TTH

Vi=axWr 2 a VBRSO
wriBkR
# 7LF"l@‘“%ﬁ%f‘ﬂi?‘%@l[,%gfaﬁl‘éo)bkh(’é
Ve 240U, ¥R EF VAOBBICHT 5 AR IFK
% Kq ELTREA» bR b B,

Ve=Vo+Kd* Vi @
£2, @&H o
= (Ve—Vo) /Vi= (Ve=Vo)/a-Wr

“eny, c2T Ve, Vi, Ve REHTHLETSS

A, Ke BEETRD SN Be ¥ KenBmOHET
53U5, Ve (RBE)EH P UHTFHT B LHNT

& B8, WIAIER pH, 44 VHENLLOEEE ST

%. SephadexG -25T® Ka DIED 1 Fi%H — 6 IR
T ) ‘
3.2.2 Fro@BE
EHOBBAR - UKRT. BEERFBP—EEL
BETAA, ~o FRYIRw Ay MERAVE. B

Mariotte bottle

Sephadex Gel
Column

ch
LM
Fraction

i Collecter

H-14 HroBHE

it h 5 AHMO IR 2RI\ 2 » 7 THEDHL,
F13Tnl ' hr CFPBRETE 120 77 L3N 260m, B
% 1000m DLOEHR L, SEEM LY LT,

Sephadex G~15, G~BCHH, Y wHIKEHETES
AFRPRBZHLN 1500, 5000 THb. EALLG




e SRR

I

D A

=15, G—2%# 7 »® Voit, Blue Dextran 2000
DOVBBERERNTHE LGSR, £heh 185n,
20500 TH -1, HithiMkik, 752 Yavavys—ik
A 1080-3 DK Lic, - .
323 AgEBorrso- l~7‘7A

FRHBELTR-6HOIBOYR (L-TRan
VB, L-Sna YR, T2, ¥ FLER) &
REKIERL, G=54 3 22 AWAE L SREE
—1BIR LI %7 7¢ ¥ 3 YEOWNTHE LIAB R
UV 0 230mm& 260!111. K-N, TOCTh 4. UV
ﬂlil“‘!ﬂeiﬁ’CMOmﬂ 5401112 ﬁsuueﬁﬁlzé-,na
K~ NCDI:' 2 12 360me,- 630mﬂﬁ’1& Tocoe 7
1t 440nt, 630mﬂf‘h&lcé~ - OF 8 360m2 440mll

5401:2 630nLHEIL S 503 ¢ 7x2h2he—g.

1,¥=22, =73, ¥~04&35L, K€—2
&%ﬁlﬂ&ﬂ)l?ltﬁAgﬁ'%C&biT%%. v-71
3, UVBRzi<, §§1’&%t\’4h“@]’(56c&bib
L=o'ws s vBCH%, ©— 9 2i2bUDKRENRUY

- UV 230!“!!

V esnm

—— FNRTUNN
—— \=us

7

=

=

»

4

.

-
5 T
Lo N f

T L.
= R it CEB smimm
2 _{ (5 S L L=Tazseskse
ge0 [ ,’ v Lesrssuy Sm
L 'l R R ST TY
100 7=y 0.05mE
3567 s o Sephadex U=-25
50 T52v Bk 100m
50 .
5sj .
.. CiTEgw—

70

B-15 "AmMHorvsa<trs A

RitEb L, BHERETHVEAYUTSECELOYY
FABETHD. E—9 3R, NERLUVRREbo#K
~NBEUTOCRERICATOL LN, FREND
FTHWL-FTRaMEYETHB, €—7 4id, UVIRILY,
K-N, TOCOWLFThICbRSMEAERTC LN D,

=Y YCHB, L-SvEI VR, V) FuE, L—

£-6 Sephadex G-25 TOKIME

9 _® 15 F A\NTE |Exe B8] kd | RER
L-TRan /B [Co Ha O | 1760 14 | & |og[ 103
Y#2 3K »[CeH, OsN|3764| 06 » |16 93
L-vwz iz (GHRON{ ML 23| = foz| @1
¢ 4 ¥ »|CH,O0.N|1161). 24 + .|o8| ‘o4
7 =) v|[GHN 9st| 40 » [15[ 98
Y Frm(GHoO (1381 13| + le3]| 103
7 & 2 BIGHKO |1e6tf 60| - |11]| o8
* #|cH, 0; 460 231 ~ Jos| . 88 .
B ®R|GRO, [ 601 30| » Jes] a8
7 2 v mlGwo, J1oa)us| + |os| ‘es

71:;»!:’/59 'r U/V)Sephadex G 25 <o
Ka i1, éﬂ%’ﬂﬂ? 03,09, 15(&‘) .Kd
fﬁblb?’ﬁ%éhéf*ﬁiﬂﬁﬁkiﬁ#ﬁii—ﬁw_. L
L, ?:vﬁ@lhl:%ﬁ%ﬁﬁ@litmi')fa.l.&ﬁ-}?ﬂ:é
97T, M\fbéﬁ%ﬂokéb%ﬁmbr"mfamf
m( ﬁ?tﬁﬁ‘?’é’ﬁ%glc&ofﬁﬂﬁtﬁﬁiﬁha‘c
(6&%&%’1—5 B, L=2wszs /& ")")‘1-
MR, L— Tx:l;ut /& 7=y /®ﬁ¥ﬁl:{-n{’
fl4i1, 1381, 176.1,.831 TH 0, HFBoOAR
SLBHEFR —BLTOAN,

324 %é&ﬂﬂ)'ﬂva nvba':rA .

%§¥§DRH156ATIJ<&&EI%_&IME7X (EH
A)., CETALESD _emgzx (HHC) , . EH
DUIRBK (HHE} GIDFMNK (BHG) kot
§ W OBETTIS o 1ce v SBOMALE & LTRE %
0454 @2 YRY 7 4B~ TOBLEE, -2 J -
T A~ g — TYO~BUEIC I Uit BB 1 N
HCL 25ul THRVMLIcH, HE 045203 YT
4»5—Tnﬁbt,_hmbK1N HCL 2¥AL
1oDEH 5 REEICHE bh%ﬁ"&ﬁﬂ??‘ 2ebTHB
BE, BICTRIPLE .20 £.7 $ YIS &2 BEE L1 T8
s Zwo Jd.l:rDJc IREELIRERIEZO—1HE
Sephadex G-15%#MLIch 5 LBALTREL
BT ofeo BRMMICRAEMN,

D H#A, C, E, GO"}"/UQD?P?HA

B- IGﬂi_ﬁHA, C, B, GO¥nsowtysas

68—




Tl bDTHB, TOC, UVEREZLEIZLTH &
7RT G AE 4BICHY . B 1BHE VofHiTicH
HUTOBE & 55FR 1500 BLED UVIRE b1
LAY TE S, W2BRUVEBEODR EAESEVE
B#HTHB. BIBI TOCHADRICHK~T 2200m
TIRA S SRIRE S D8, 260 nm CHENBLAS I
BRRERE U &0, FRERADOL S ICEF
LHROUVRRE S D5SH, 530RUVRRESD
BBA AV EER GRS G TUL, BRHRICNH,
BEET3HAICRC BT 5. W4BHIITOC
RaoEhdBbAEd, UV 220mm $ 34 id260um
THEORS HRINE b COBKILNOT, NOT
BB LTS Bicsd, BHMICCR DA+ ¥ 25515
Aty vra<e b 254 E0220nm UVEBILRES

f .. 408 . L
M-16 %RMorrsa<bhrsa

CRERHARTELICE B, i, COBIEA000m
fHEICRINE b, MBIIITE LARAMER LTS 3
CEdH, ZAHBMEENTVILEIONE,
HMA, G, EOF oo~ 95 aliiziZi—mse
4~ YERLTVE, ZOBER TOCHSICd DDA
SR —IMICNBL L LW IBLCE ARG T
UV220nm KHEHIRAS BREBNES>H, 260nm’ ©
DE-7ELTUNHBLLETH B, B3 EmBDA RN
BRREEGICLE bOPERES 4 YILEE LD MR
THEH, ZOE~/EHIBONO; iLkBv—s
BELDH->TVELEELSCNB, HEDLEDD, M
BAREOBIFSTRIMEK I b OISR U SRE kDN
WKL R IR D SBRENTVEEZEA SN S,
EMCIBNTEIBICUY 220mm TFARLEAS

—69— -




BRRERE W o OREMBCHEA + v hiz & 4,
EEE Lottt r&%num;a&uauan
1B TH B,
ﬁﬁA,E,GO%lﬁ,%Z#,%3ﬁ.m4§K
#ET 5 TOCHAOMARTHT LN 134, 225,
228, 412% THh, HMCOEROTOCOLAH
ThEN2L, 235, 139, 4L5% TH -t

BT HHE 40 EMASIRL Lk bDD ¥ 17 o
T34 THE, MI-I6EE BT 2 LT IR
FB2HOTOCORDHELLY T, WA BOUY
220nm TORRHSE—16ED 1710 5K~ 170 51.1
KA LTHER NO; otk 3 LOTH 5,

2) BRETOCHAOMR

-muaﬁA,C,E,Géﬁﬁ%ibtﬁ.ﬁ%
ETOCORDEF v uBTHELY: 4 BOUSER L
b DTHE, MO L, T, T, Vid2Gugambiss s
mﬁ@sﬁéauteof,%nenosa,Ja&
DEE, HEEEEDLT S, Av J ~ZICH 5 B
BbONI: ORFILEBRE TR & DREMED o1
fobic, FEMRIE >tetzp e Bbhd,

HHA, E, GOBSIET O COMREEI 30 A B
§Tﬁlaﬁmﬂrﬁﬂtééaf$6w HKHCico
mrmgm&mﬁwworﬁ@rat%iané B
A, B, Gmﬁ%&Tocwlmﬁmirww?aaﬁ
@LtwﬁEitmﬁ&%ﬁﬁ$ﬁrow01$atn
iz, BARMETOCEM IR, W28, %38, wan
RBGT, HEABCROTRERD 2 L 20T 2
hEN 0036, 0.027, 0015, 0017 THote, &
T, WIS BRBEIRS APTOYE, §
BRLB A BUBARUDETE 2,

u:mcewa,ﬂamﬁo&ﬂu:ﬁmgm.mm
K, FUIKDEFET O CIL MMM S A D F 1R
FERMRERABRIELTHY, Kic, BARERS
ISRETO CONDBHMELE LD TS E Lh b,
EﬂmtﬁﬂﬁTocwﬂﬁﬂﬁ&ﬁﬁifﬂMTé&

3 ATmmE%ﬁAm@#wa97r97A

8- mﬂAF*kﬁ%ﬁAK@#W7QVFf7A%
RLEbDTH B, B— mA07W7n7FV7Aé%
BT 5 LEGNBIC K - THEL b DBRESTATL
B0, HCM I BHOBRBBAT TE B0 Y LN
ﬁ&ﬁﬁm&&%@ﬁo#%%mﬁﬁéréanOC
BRERABETSELTHEHN, KRBT LRI
BOTTOCOMDICHE LT 260nm TOREEHIT
EAEZTHELTORG, L LN S, ml b sHE
FERBIDUPH, 4+ BT ULDEICE S bOT

20

g0
H-17 30H#DEMAKDST vin~wtsrsa

30

@

ATz

TOC (m/ 1)
~ o

o

TOC (mg/q)
TOC (/)

o

o

gs
oy
[ 2]
-2
’ I H‘E—V ° [
!—18 an@mxsﬁﬁﬂwﬁﬂ
B55,

HAKIIENOT , NO§ HEDUVRIRA b
AFYEPBNEEZGNBCE M, WIBLMAR
Kuvmu%rtﬁ&%ﬁ%§&4iahmxﬁm#A

—~70—




N T e s ST R

SRR

:

LR e S

EOOMAHLEDNG, T, B4BICREFICH
BENPTORD EENMFRRANRELTO S &8

Hb,

L5
1
—] | A N : 4 1
i 1 [ 1
1 1
I '
l.l)-! : l' + [l——220mm
. 1 I
> i !
=S 1 Vi
| ! il
05+ | |
! | H s
; ! R i
i ! !
i 3
20 T
- ! 1 I
) i
| ' ! o
50-1 t i \
' \ | !
i ! 1 .
8 i I i !
“ : ] | |
100+ I !
i | )
i i - .
|
1 [ |
i § (S TRy
1504 "' L
M~-19

AFKREERAKDS V7 a< kTS 4

33 BEBKIevTESS 74 -RIZFHRYORE
I+ o )
Bhree b 057« —OBREAEL, YEZS LD
¥4 Tswet Lﬂ‘ﬁ%ﬁi‘@ﬁ“ﬁliﬁﬁbﬁffﬁ b‘fﬁ’ SEEIC
705F1’J.J:%E:@ LTwas, Co)jimi }Etliﬁﬂﬁﬂﬁ%
%?6&“3X§%ﬁafhhobmb R 5T
Eiﬁﬂ:i)ﬁf ShBELHICH armbu@ﬁ:ﬁsmﬁma&
fﬁ:biXME'cza% ORKKEALE f:b\nﬁﬂﬂ)ﬁ% %
CEKBRHEENR2a7 75 7 4 —CRAEY LR
Hmﬂbrﬁntméﬁﬁémtﬁgénsxamuq
rgt,samﬂ&%%ﬂﬁﬁmuﬂaheﬁzauv
VST AR, &lﬂi’%@@ﬂs@é\bf%éﬂﬁfit
e, R LI,
1331 BEHEKIO=LI574 —0!?‘&&%&1[‘3
9 o7 b5 7 - LREEHEBHEEOZANS
RARKREOHASYUENLBE, tRbOYREE
B EOREFMAOSIC L » TERThOBIEHE
TBHETH Do COMBIBICH 22 M b
REOT LI TT 4 —THY, WREMOL bOMEK
202 bS5 7 1 ~THB. BB o7 F 05 Ty
—~REES ¥ 7, BHAOHRICE - T, BIHPEEH

MTH 5 ARENE RS MMTHHOGE, YREETD
RbOTH B,
COL3uHEs v T 7 « —IKHRARIBOBR
HRBHORA, BEREBHEEORNOFHFOBRY
HILk bAMIS NG, BEALBHNE OMTOMELIE
RATHET2LRFIa~ 57—, BRI o< b
757 4—, AXVERIOT L FF T 4—, o0
<} 574— (GPC) HERSE, X, RILOIMEIC
DNTHB &, ~RICEARBIBER (UV) LRE
B (R1) MESEAVSATVS, RIBHES
REgERM LDt T LT BIBOEMSNITR
WBTETH . COIH, UVRIRERS SOBED
BHBE LTEEACOYIICGER TS5 L0 3RAR
b 58, BEMERECEGIXESSS, UVRME

TRRITRBECERSTRERERIEATOS2U VI

ZELNVHRICEERTE K0, BEikks o= 7
77 4 ~OWRIRE 00L& D SEROBEEETTET
(AR

ﬁmrsmm

i T
iﬁxﬂ

x;xr._

EETN
#
>

750%3”
avzz -
. ﬂ‘:"

B-20 RAEREKIv<L7774-DRER

3.3.2 fpRkHoirs
ARBELATNZGBHYOERIEHTL L, B
HoOBE oY FHETA) PHBE, BP0k m
LHRTHLONE,. € LT, ChHDWMPITHRE
GRKIEE) PRYRFFF (8 80, Kl 5
VR SOMMERD U EHSIERENTVS, &5
ICHRANERT 5THAHI7 I YEPIvHE, T8

T TR TR

W
3
2
]
g
i




Dansyl Acid

Sample :
Amino Aclds
Standard Solution

g 00252 mole each
g ) . 5040
H “ .
3l = Injection
E 2]
3 5
3
1 1 1
45 40 35 30 25 . 20 15 , 10 5 [
M-21 7i/@Dso<by3a
Column, #Bondapak C13 , 4mm }.dX30em, ;
Mobile Phase : SolventA) 10%CH:CN./90% 0.02NAco H PH4.0 Flow rate : 2m{/min
Solvent B) 50 % CHyCN,/50% 0.02NAco H PH4.0 Detector : UV at 254nm

Solvent C) 80% CHaCN,~20% 0.02NAco H PH4.0

HACRET 2ARTFRYEESNDEHA b5 50

AEBEDI L, KBNS FETHLEFEALNET
/R, BRR, BE, FEBRADOABEFIIOV
TRE LI RER~< 3,

T/ BRIRS v T GMKAREBER DB EICK >
TIESN S B, UVRRLHEEE T 2043 L~Tyrosine
® L—Phenylalanine % &HFFOREHET L / BEILY
Thb. TLECTI/BFES vovsa54 1 (1 -
Dimethylamino -naphthalene - 5-Sulfonyl chloride)
EEIGEE (60°C, Lhr) UV BRUkE LD BICS)
BB 2 HEERS . H-20RERAKILE =B
TREUBEOBERB I v~ 27 4~ LD
HwHT, RnkT i/ BEEATRBEORSERAN
TR TR - TEORRERT, BECEHRESHT
ROEWS, 75927 biEERNBCETE IR
Bra= b3 AEBILEMNTEES,

FREIENOMADIN, BRO e Eraid R,
TIJHROBT I 2 e ickERahs, e
FRAAYHBEs v+ 757 4 =2HL, 1%
Y Y CRM LA RRER-RICR U, BE, REK
B - BILRT & I NHFREEL RICALBILRBHT

£-T T)BRAESR

(s 5)

7T 1 /7 8 _.2mol/ml
L~Lysine 250 .
L-Histidine 250
Ammonia (as. NH,C1) 250
L-Arginine . 250
L—Aspartic Acid 250
Lfﬁhreohine ' 250
L-Serine . 250
L—Glutamic Acid . . 250
L~Praline ‘ 250
Glycine 250 .
L—Alanine 250
L-Cystine, 250
L-—-Valine 250
L~Methionine 250
L—1Isareucine 250
L-Leucine . 250
L—-Tyrosine 250
L~Phenylalanine 250"

() 01N HC %%
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S0nL ZEALL, BREOUAICREE, 7oty
B, BBERHTICENTE, FRICOVTIE Recy-
cle L EBARMYBETHB. TLTHSSLHSHE
L SR TBHT & 5 (4 I A R EE AHE O 235, 200nm
MO U VRILERIA LIc F BBV EHLTH 2,
EHRRTRESRHOERAO~2T, M-BICAH

-8 HREOMRRH

(B AR B
B B 1500ppm | 1 v &EEE 300ppm
FovAd ViR | 1500ppm | HEE 500ppm
1 v HBE 150ppm | ¥ERZ D{tiDH 8
B ® 500ppm | &t

YMA 7 LRGSR LI, ST~ Fidke
Teb=bYUAEEHRE LERASMRI o7 5T

AT Th B NH, KOWLEBIES 4B LICEAT

HEgh o4 ) THODMET N C ENAETH 5,

S BRICO VTR ICRIIBIE A b, s b LK
L EBHULTHET S SENEA S,

—URFFELADORTHT, 2 e— FuaE

CURRS T b5 74 —Ch B, SN LBHEKICS )
CLFMRET 2 ) YEBRMULLOT, pHICk > TIRH

BIEMES ) pH & TICHAS L THME LR TH 5,

L AAYRBY 0T ST g N BHHORE, 2

BHRL, BREDRV SNy - FEKLAHIC

 PUTRUVERANET 5 & This ) ORMETA
" Bohs, .

RIx16

Injection Butyric Acid Injection

Propionic
Acid

Acetic Acid

Fomic Acid 4

+H.0
U Vat2s4 NJ
002Abs.
24bs . UVat2sd | gpur R :
55 1 5 00T g 5 0
' Blution time, min " 50L

R-22 HBREOso<sF4
Column . ﬁBond'apak,st . dem1.d. X 30em
Mobile phase : l%{-hPO4 (PH4) T=20C

Flow rate : 2.0mf/min

Detector : RI&UV

e

et



water

water
Glucose

1% Glucese
10eL

Sammple, 10024

— Injection
-4 Injection

i Elution time, min

R-23 HWOIa<LS T4
Column ; #Bondapak:’ CH, 4mil.d. X 30 em
. Mobile phase :85% :CH:CN/IS% water
" “Flow rate’,’2 mﬂ7fmin
Detector. i R1 v

Salicylic Acid

Anitine . T Salicylic Acid

.
[

UVa1313nm UVat313  005Abs.
Q1abs.

UVa1254nm Sh - 1. U.Vat254 0024bs.
Q1Abs. Elution time. min

M-2d4 FEHHtahnsoetssz
Column : #Bondapak Cis, 4mm l.d. X 30em

Mobile phase : 0.1 %(NH;), HPO, , PHT
Flow rate, 2.0mf/min
Detector : UV

74— .V.l_a
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BAERUTV S, ti, TTOCHMYE CHER LK,

BIEAEE TS E 3 L ETROMERK, HEERY
DN LCDNTRHETETETH 5o
ZFuoBEBKhOFRYONEEL LTHHICE
HRFERTHHH, NERFLELEEIEIS VIO~
FASADNRE - V>R -TL B 5T, BEO#@
WA, HHAO pHPA 4 YRERZOGEESE LI
BHTECLILE-T, SHREL S SILRELAST

sz e e 3T

fetensd 0, BHMIEHBRBICOOTHIk 7o+ 73
T, HARvaw b7, HEB0RNRInw YD
7= RANT b AYERTHYOFESOREPE
EBCUORMORSEEL LTRIRTE3E8A T3,

2ETAR

1) BE; “HBREFRORLEEHRICOVWT”, &
B (FATS04E)

D BARLPRE, "HEMEPRE Bi2) , HELHH
8, AFHBWI O3 74=" AH

3 BR; “HFuroetbs37 RERLERES
+ R DT~ , BKOEEARERRG > —
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LadDThh, FORICEATAFEKEBRRA—-FE ¢ CHBRTIA4HAATAHEAEN TS
oleb i bhb, LHL, EFERROELCKEEFROFRE ECHE S BREROE LG, FXR
CHTAEHEATREBHRRICILAKEFEMET I I MEILL2IDL Rk, T, TDXH%
BHOSHATOMKPERMKROBMECHEITAETE rOERFTREBATE D, WRERHAK
CHEOFREZL B TEZWRBENAML TV,

CZOLORBRATREOIDORELTHBT 2720 FH LS FTREHFH T HE LABRKSwWTRIE
FELBMRERATLIBEAEMLTNE, LA L, FHEATAELODWTIKBOKARELNWIXL
Bhb2o00BBARBRHIRTVE, | DEASHEATKETORBRIDZDHREINTVWLIBENRD
BT, BEBKECHRABATIADERANCARX EAK MBI R T BaNnbLTE
Thb,

Hlolse, KEREOADLLAXBALIBH  SHOWThOFRAL I ThENBRRDD,
B2 F@BACEZAVEVIBENEINTVIIOCHELLONL, ZAXORETHLEHEXT
KBEOKBMEL, 2hoLZL /OB EZ - TLVRBRANAREZLRELTINPIKETHELE
BEABTHD 5, : :

2. #BEOHB
K%ﬁﬁéﬁXTmEO&ﬁﬂEmﬂkﬁﬁﬁﬁﬁ%ﬂ%?ét&%E%&LTWW@EE&D%

BLTWE, HEOL SREHATAEOKLRMED, PR EIEGVDATAULEREEIYT 2%

AHS L HKXBEOS R ERASOMKRKD Y, RABEKPL T LA LOMERED TRIATAC

LERMELTN S,
3. BEDHE

RELETROBFUCOWNW THEE I LA,
3.1 £EUBHICHFTLIEHNS ICHHRIT RO RBEH

—79—

2

Y o




I
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.3 WMHABKROHE
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3.4 RERRBABEBONE

MREBHKELET 5 1 DORIL LT, RECER IR ERE2BTWARENE R, BER
T 8E L,
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4.1 B REE T KK O 5t
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C;mm®7S%EI%wﬁﬁﬁbrhakbmﬁﬁ&E#%woE;E%%ﬁ?é%#,BOD
"S5 CODRERT . Hi A S HORMDR BT BAEET AW, BOD«COD. S S

RENE . | s RBME Y P 5 2 R-1 HRB1ALDOKMENR
»Y, EBODRHTHHERMEBO Do (Per capita per day)
opula- w (N TP
MEBE R, K: BOD+ 8 8% &ky | D | TR | fov | 800 | & | k8| 1r
. s ; A 5335 | 733 100 407 | 113 305
BEG, L ERLABKETHD, @ [ o 661 | e | 50 | - =
" ;5 c 59939 | 1583 | 202 130 53 652
AP ORETARAKE CBOD 4T, o 10850 | sk | 599 | 466 | 118 113
BEDL ) 2EHKED S ofkic 3 390 | 702 036 | 140 - 3.78
11 604 553 | 909 | 305 | (sep.2~h)
LT, #KEARBLLDKRALOR " 338 Mo 623 405 221 | 215 ] mNonnimi2)
” o G 7200 | 882 | 822 | 62 | to2 129
BHRD L5 &CHD, W | 31230 | 1ass | 367 | da0 | 181 | 538
[ 2000 49 | 434 | ata | 78 | 10
(a) v S8 / 880 kt‘i ! gEZk Iz t % T J 29363 487 566 386 105 535
0.63~0.840FHICETNh B, (b) 3 K 3918 | 356 183 197 | 394 109
1352 | 192 135 205 306 | (Avg.a~s)

KEICHH bBHEKRICT R, 2 | % e | = ] 1% - 393 | (Feb.)
YKk Leditciki o~ 30%#, * Avesage of Daytime and Resident Population
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