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1. F B

HEEANTERORERFERE, EEFREORILCHE S T, b2BR 72V, A5
COWTHRE SMY O L FEERCKR > Twb, LAL—HTRBESEOMENEARD
L DA N T EEDTFL I X LB TREEE RS T3,

C@E%TmﬂwflfV%@%?%@K2m~%mﬁ@K&ﬁﬁ?émﬁﬂmmmmﬂ
EETH DD, EROBEFRMEOFRTY, L CHATEN AT HEROMENE
B2 HEDTH20088RTH 5,

SATREEE S T —BWRLD TS, BADOAMETENLETHDT, Lo
RT—F TR, HBRCERLCEBBWEDE,, V7=, BErEAE LLAMES R
B E B4, HREDOETHS BOD, COD »nE <L, BEMELELL, FhboE
Bl hlo TSI BERABOBA»LIFEICHEL {, TLRABHENETLIR
TWhEWORBERTH S,

BITIK fTlebh T AR EHERBR Y —5 —+ 3 7 3 #1075 (NSSC ) DERD
RE, AMBEGTHD~I e e —ADIKS R L - TELERE BNV EDY 7 =
VIREERTH- T, BEHEICEHET S BOD ER2FBYC I 5 b0kl TRVWEHAYRTZ
ERRETHD, TRTORRPCIEABERRE LIRS, BHIAEAMRFEL VRV
DI, L FE T KP RO X 5 RBHEREL TERYERT5HED 4 & ohte, mieEe
BHE R, AL 7 a-R=AD SPERE L LI A 7R &L TRABLIE L WERD—D
THo-TY, FHMLAEREE R T 5,

DD XS BEROBRELERL CTEADABELAPWR IR T30, FHETIREY
WED—>TH HIHEEFRIEXYERAL CERE B - 1o

FREBRCEEDORBYWEXHRNL, EREREARENALERGRETL LKLY,
BEFEIHEL L FSEBEY 2 ZRCEE I, TOMENC X > TEEBYOSERED
LBAEYIRECEILL, BEUEREOSIBED T vy 27 2ED X 5CIR5, ThEiEk
BRRE VY, ZOHRCHLVEKEYEIEL LEMRILT, TOoROEEREYELXFRIE
DR ERIEEBRE Lo T AL,

TERETBIRRIC X B S 7 BER MBI B+ 5 ST B e /Y 4 w401 2%, H. ScaMipt B
SP BEdh 5 SCP 3 L 0t CGP BERIC W= 5 —#H O R 1T, BRAERS 5 v P RETCE
ETs% BOD, HRAN (kgBOD/kgMLSS-day) D &HRAORE 5 & B ORI
GTHHHE V= OEHFCONT, PPC X UV RN EOMBIALEOBRIZIBER T
Zhbhdsd, V7 =vOREBIELGEREL T B9,

AP TR T T ARELES X v ESEBROMSE 2 Z1), ¥ NSSC BER » oo #
THRNEARTECIEBER S, BAOREHRC LY, HEOBEXWEL 72, DWW TR
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BRTHR, BEBROBLERIMATIBKBERS ICEBERORMBC A HEIRS
iz, ZD2[/EDOVWTERYE IS,
fib5 NSSC B D %{LD%8)% BOD, COD, i, v 7 =v, BREMTOBEFR%EE, pH
FOERIC LY, HREMEAACORTHIELRS I\, BED 2 = X A% BRL 1,
SHRAHRTRIERBEEC X D B L - NSSC Bl & 058 © NSSC BRIz oW T,
BREELYACTEOBREHEYIEL, RFL 2,
ARRERILOICHIY, TEIRWIR W TdbEE A B B R 213
BHEE, T AYORERL CT - ABYEREABYEREDFH L BELCRHETS,

2. NSSC BAONELE XV ZOSH

BERMERF » 7RIt EERERFRABERERERED 1 X+ 5y, 104 54 -
b2 U T IR 125 ke R THIL, RALKEITEREIRE 40 g/¢ (Na,CO; & L T), Na,
SO;: Na,CO;=7:1, Wikt 4, BEEE 170°C, BiSEAEEIERR 1 B, FE R 2.5 Bhc
TR Ute, FROAHTHEL LBEEOSNERY -1 1R,

#F¥#—1 NSSC BEHEoOSHER
Table 1. Analytical data on NSSC spent liquor

2 B %5 K 5 V7 = v

Total solids Ash Lignin CoD BOD pH
(g/6) (g/f) (g/0) (ng/é) (mg/é)

109.5~115.3 30.5~32.3 28.8~32.1 43500~51400 36300 ~42600 6.60~7.25

) = vEBIERFy THROORERALTDISF - v Y S =2vREEL, FOEMD
HHL 7, BOD X0t COD 2 THBEKABRS 1 JIS K 0102 OBICHET THE & S 278

v T\:o

3. EEFROME

3-1 EROMIBELEDHE

A3k NSSC B & B L T\ 2R OG5 IR: NSSC B & Ao bRy b+
LDENDOHHBENCT L - THRINTW5H, KERTRLO X 5 nEEBRYB. C &8
TERdo lfedic, HRTETRKELESH,» LEEBROBELXZT, chx@FBHRLL T
NSSC BER ML FH ML T2 N0 S 2 ESFR LB LB CIEREY S ik 1o, BI5
BELTTRELESHOOFRALHEHL 2BHIE, TAELESCE T 2RI LRYES
BERT Tz T2 D, FEERFRYBRT5EMOBELIBETH Y, £ OF» b NSSC
BERARCIoWL THENEFOAMHELYEBRNBSICIERTE S LBbhilcldThb, %
T, TRELES X D DOFBEREY 6LEDH 5 AKX HBRRE, 2500mg/l &7t X 5154
AR, E=2~ABYBLTC=7 —HKV 7 Lo ZEY 1324/hr DEITED L 51CL, BB
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W EMT ARG = L BT ~A L~ RERL, BPCBE TR L TREY
BELAL 7o, —77, NSSC ER 100ml &, HH o USAML R BEERR (RELV VEB»
Yy v A) %, ¥yl BOD:N:P=100:5:1 &4 % X 51fiEmL, KMz T50mé &L,
ZOBERY 1L BEDOGHRRBHIAR, 30 M CHRIEFCR TLES LS CHEL A bnL,
SEE® 554171,

 OREKHEIL 20°C OERKERIC AR, BREFLLUCLThHUBEOERBLTNTRE Y
0°CHELC, BRBRABY B I /to . TOBHINEEFBRPOEMYHEL 2779 7
2B RABYEPREER LCRRESOZKFCH L 2AYRBEATH D, Zhb oLyl
I B EHILEABLEAIERC S b3 :E2bichbTHD, ZDZ Lk BOD #l
EOBE, BEN20°CKHREIRTHBIENLIXEIND,

LED X 5 e FET 2 BERE LS Sy, TORBREY D, HRAEL 2%, k&
BB B 350135 b0, 200COK3BEX AN, LERSLLL 128, Fcc AL 7= NSSC
FRABEWE 100 mé L IR DORBEEBK L KE Nz 500 mé & L 7 BER % SR X b 304
Ml TT2XoCHEML Tz, BREACOEETHBL, Sy FHAC LY, Lo
Ea#0E 2L T2 ABIER T,

3-2 JEROBREOHESE

3-2-1 BOD g##ic k3 #EH ik

SO, BRI O T, A NSSC Bl X 5T 58 D E - AEmHEOR
B, FOEWHEOEKDOREEIC T A EMLENBILENENET S L1k - TH
ETHHETSHD, Tihebb, EROFHMWERZ L ABEBRYEEREKELL T, HLZ0
—EBIoWT BOD #JEL, A—EDENHE NSSC B D BOD L lk#T5Z Lk b ¥
ETHLDTH S,

22 BRRIIR R ALTE L 288, TEME BN L T b 2 D EEABERK 100mé % L b, 3000rpm
TI5 HHELELDEL, HBHFEL T35 RYBE, T EEARER Y THEASH No.5¢ T
HBLIcbORBERKEE L, —HRERK, BEEFESORAEA B C D AR &«
Klbeo&lméhnz, THCHREBRELYSAL20°COFRAKEFAHL T 1o, BLE
NSSC ZAEREKY, CORFRKT00FEFERL, COFFRKE2LBD AR ) vE~IT
1990mé & b, FEROMERERIOmMLENL, £B% 24 L L THEFFRBALAMLA,
DREE R T AT CIHEERER D BOD 4 83 h THRIEI R TL % 5 cDICHED BOD #/R &
T &b, HERKO BOD E4RIE T 5 b ERERIC >\ TRRDOBIFLY B 2w
EAFEA YRR L7, B4 20T L2 RV Y v ~FORKE, KEAALRWL
SICEB LN D, FhEh200méBokRG=A7 7 22kcsy, THEOBHFREC
IOVMESEXACEL, WEEL VBEREE (ppm) 2EHL 72,

SEFCHELE 2EBORKY, FRERSMED 200mé XOFBEMN=A7 S ALY, &
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ZL T 20°COERMEPICARTHEEL, 1H, 20, 30, 5 HEORHFHBEY, &4WEL,
FtEic X b NSSC Z&EpER D BOD fEXHHL 19,
BN

BOD (ppm) = -

D\—D,)— (B,—B)) f
P

D,: WMEFFRBRAYAL TI55BOBEE%E (ppm)
D,: EBREOHMEAFBRKOEBHEMRER (ppm)

B,: WEHERKOEEIGOBHFHER (ppm)

B,: WMEFRKOERKROBERFKZE (ppm)

P: HMEAFRBAFOBRKD D DEE BAMMERFTRA)
1 Dy hoEBEYWEDES/B POBEBENEOE S

3-2-2 MXEREECLINES®

TEHET5TE2Y NSSC B o\ 2L BEE X R REL T» 2 BEIXBEROHEED
KELBZDT, HEHRHRCIPBAFEBEESRET S L1k v, NSSC BRI\ 5
EVLFENBIRENDORDNEHET S Z LN TER, TOFETIZED BOD #igic X 2¥E
FHELI L, ThdTEBMICHETE 2@t rb 5,

L2 FHABROBEBRELYRFICEALBIEE (FRESEL 7t b D) #200ms A
DEF7 ALY, THHOBFERFEFD v —OWHIT T 2BXILD, ZFH7 5 A2
WELIAR, T/ExFy 7 AX—5—CTHRHELENOBRFEORIEEY BEBRFT OO
ALy 774y FRERLTHEEL K,

DEC, BUOBRIEREY=ZA7 5221240, 5 50U DB L 12 NSSC E# 5mé (NSSC
AREBER > S0 I HRU R 2T lmmL, LRREARDOBRECHBRENEREE L HE
Lz,

3-2-3 FHFROEBOELBOSVICHMATIEMROE(LICKDIHER

ERFBROEWHEIL, ¥5F vEBOBBERCEE M CHEINBRT2E8 (Zoogloea) 73
EhETHY, hICBAMSBAY, Bk o BRE RSP (Aspidisca, Stylonychia) <
Zoogloea W ATEL T\ 2Hiff & DBERY (Vorticella, Carchesium) %, 8 TH 5 Nema-
toda, B§RTH B Rotaria®™ Ie L33 T5, JHEEGICORT, BEBIHCILFL 0
%% Zoogloea BRI WicEe, TORBCH L -7 7Y 7HABEML, EEATRL -
ERTEIWD, FLBERE BRE RHESOLBNMEOKE nEWir W EH#EE R
b, “/FVT7TEEERLL Tk, BRAFDOI DL S RIBORE LAY ORI OV THE
THE, BONI 77 Y 7THOBBAEEIRLEDT, ZhbDEEXEEL i b HENE
TCHEYE It
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3-3 BREER

3-3-1 BOD ghi#(C DT

%5 B B &148 Hiw->\T BOD g%
fEEL, ZoKRY K-1r7d,

BEEHREEEICE D, ThHDEEDOH
iz X 0 JISE X htz BOD (ppm) Z-fEsh & Ui,
EZEBHFI4BBRXS BB BRT, WTFho
EEARCEVTLEWERRL TS T Eh
b, E#ZE 14 B HOEEBRPICHFEL T 54
PROECFEHBLERANL Y BERS I tb
RTWB I ERRLTWB,

¥REAK 4B HRERERAKN2BET,
5 HH® BOD fED 80% BETEL Tkb, &
AL ENBRERARRECS Zbh T
WAZ EERL TV,

3-3-2 MEHMEFECONT

BEBEOWVXRE () b ry
FLADHR F-2THD,

BRBFEOWAIRE & & b CERMCE
1%, ThHOEROARN, D, BEHFRIC
X BMENEEE (O, ppm/hr) ZHEH L, B

BOD
ppm

3210
2*!6" /

4|
I =01 /

Fig. 1.

A:
B:

Dissoived oxygen

F

EHEREAZRHERTERE H0%E H1F

-

i 2z 3 4 5 (DAY
INCUBATION TIME
H—1 ERHcsI % BOD g
BOD curve during taming.

JEZ 5 HE (on the fifth day).
%148 B (on the fourteenth day).

2 3 l;) 4 18 Time (mim
B2 BMEAMERE RESHH)

ig. 2. Velocity consuming oxygen.

: NSSC EE¥ 5 cc #n#f, Before the addi-

tion of 5mé of NSSC waste liquor.

: NSSC E® 5cc ¥in#, After the addi-

tion of 5m¢ of NSSC waste liquor.

]| —2 NSSC BEOBHAMBEE

Table 2. Velocity consuming oxygen by NSSC spent liquor
Velocity consuming oxygen (O, ppm/hr)
Bo® B R NSSC BEw & i NSSC pEmEmk i
Days for taming Before addition of After addition of Ratio
NSSC spent liquor NSSC spent liquor

(A) (B) (B/A)

5HH 17.0 275 1.61

6 HE 19.1 29.3 1.53
7HEH 15.0 41.0 2.73
8HE 150 50.4 3.36
9HH 16.5 50.0 3.03
108H 18.7 51.6 2.75

11 85H 174 53.0 3.04
128 H 17.0 55.0 3.23
148H 185 58.0 3.13
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EDXSIEHBERFERCI Y, RBARS L MAEBREE L NSSC BRFNAT LRk & 2
NEHRHEBL 1o TOHEEY B-20RT,

% 7 B B2 D 2#uc NSSC BERGEMEOMEEBEED LAMNROh, SHATIRED
HARESMECEL T, LBEETOEH RSB X 30~34Dfs 7> Ty, SHBETIHE
BIMHETT LR ER T,

3-3-3 FEUFTREOERESUVICHERTIEMEOR(L

EHBROMEBNEILIL, L X b DHD Zoogloea WEREINAHZ EHERBLEND, B
BETTBELL, HEXEDC O RT, BEOHRERMCMEENE Bl THE£E Y,
FLOBRAER I ZREIABEI N, ThUNIEED 2B ROBRBOE(LIIBEIL
oz,

CAEPHOET S » T, TAELAES» L O ERBBIT O BR P, BERED
Aspidisca, Stylonychia, Vorticella, Carchesium 23X TH - 1o, JEEAEEET 512>
hT, Aspidisca % Stylonychia 3\ JR/P L, dvi> IR E D Rotaria R4 HIED Nematoda
NELRBND L5t nt, BB THOERGIE Vorticella, Carchesium, Rotaria 5
& LEC B L Tk b, Nematoda 1 B 513 bhitz,

IhbDAEMEE LD TER-BLTT,

£-3 HEUTRFOEY

Table 3. Microscopic organisms in activated sludge
Stylonychia
Aspidisca

—Vorticella

: —FEE—|_
BRI — BT R —
—RRE—

—Carchesium
KRBT —HRM—e 1 ¥ 5 v 4 v —Rotaria
BT BT —iR R —Nematoda

4 FBHFELEBYRCEEEZHIEITEFICONT
4-1 FA B RE

BUHBROBEREAESEATAIRTR, BIETORKER - BREBELDOICHE
EEORMETH 5,

— R T S L O EEEEANE T, HREEX 2000~3000 mg/l TR o T
Wb, ThUERERZHETLABEBORKEFRL OGBS Tk V-EOMERSD,
BREBEXI 2 VREL-EENTABEIRTH5023EETH 5,

SRIDOERTIE, FRBEYSFULR—EBLL THABEREEXE 2 TERFRAEY &
iV, FOEHEL BOD BERI hkadl, hBAMOLMHL L T BOD-MLSS &5
(kg-BOD/kg MLSS-day) & BOD-{& & #f (kg-BOD/m?3-day) &\~ 5 BB Htk#% » -7, BOD-
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MLSS #&fjik 1kg DB 1 A4 D il kg © BOD AR ShichvFbL, BOD-BARMIT 1
m® DBREME 1 HY Y il kg © BOD RARM I hichknTREFETH 5,

4-1-1 ¥ B B &

JEBZETHO FRRIEXYHEBEL T, 3, HL 8L 7 NSSC Z&EER © BOD % JiE
L.

—7, MLSS (Mixed Liquor Suspended Solid) DBE X >ED X dic L=, ¥ THREMEHD
B ERORESERY, SERCEBRELAEND, 25mé BNy T MLSS ¥ & b, EILE
AR, 3000 rpm T 15 FHEOCSBEL, EEARBKIET, FERCHBL CHRE20meE
DB Y FCBL, FEETCAR—K 105°C 0 RBRF TR REREL /2, 2~3 B MLSS
DOPE X I S in\, EREMAFHICIE MLSS B2ik3tr422700 mg/l Lig s X 512l e,

NBHER Ay FRTH BB, FHREABER LA SETHZLNTEY, BUEE
KEMANC e EET5 BOD BEORETI 2D X 5 e FRiK X » 1z,

FTibb, WBBEREYLH, BHRRPLBRI®S, 28K, TEXHLETUBRKD LB ARE
Whkx, ZORKD BOD 2JE TS, ZOXIRBETHRLEROESBRN2IEE
Bohs, P¥CZDOFERLBEKREEGBROEX A AV ) v& —THEL, EiEo BOD ol
FEDORERND, EAERERGBNINCEHCHFET 542 BOD B2 H L 2,

DER20°CDKEMLZT, 54 DHREARKEXYABL, ML MLSS fIEH
50mé %&b, DWTRIAEMBL, TRE-HCEABEARER L REERBRE S LOKEM
%, 500 mé I LR A BEE P 0 ST T2 5wz, £B%# 554 L L TuEY
BAAL, 22K LB © BOD #RIE L, BOD R A EH L fo, LI, NSSC 7EEBEK
DOYEINEE, 100, 130, 160, 190, 220, 250, 280 mé L Z6% T, FEOBRIELYE I W HEL 2,

FEBEHEBAE OWRMEX, WIEH D BOD REEY 70% &L L, 30% HBREShis > THEF
CHEELTWS E LT, NSSC Z&EFEHK D BOD & & 45 L LT BOD:N:P=100:5:1 &
£5 & 5EmEmL iz,

4-1-2 HREER

FHL B L - NSSC 7&E B © BOD fEi% 42600 mg/l TH » 12, ERFEEY F-412
7

BOD RERix, 2 b 5 Y+ 5, BOD BERAKLLICORT, ReZHIT
b, BENBBUR2fEE- TLRERIL12~13% OBAICEE & » 7o, 7o K-8, 412
BOD, MLSS £&fif/e b ovic BOD- A% & BOD R & OBIRICDWTRL 12,

AR E L AT ORI &£ L7t T, BOD 0B ERITEA L T 5, BOD RER70%
Ll Ex s T X % A4z, BOD, MLSS A Ci 0.8 LIF, BOD-# AH Tk 20 LI FDfE
B, TibblkgDFR1IBYEY 08kg LI T BOD, BRI 1Im® OAFFEFC1HYD
2kg LT BOD Bt hZh & S heHs, BODBRERT% LI ¥ T 2R & ix
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x4 BREBREL BOD-B=®R
Table 4. Consistency of spent liquor and removal of BOD

= B A o E & = | BOD-MLSS | BOD- @ &R
_ E%ﬁﬁfn Before After ngm%vff hgl;nsoi rﬁ. £ # Load Tub-load
pNO ) treatment treatment (kg-BOD/kg> <kg-BOD/>
) (mg/f) (mg/é) (%) (mg/?) MLSS-day m3-day
1 980 170 82.6 2720 0.39 1.06
2 1070 250 76.6 2700 0.43 1.16
3 1330 440 66.9 2790 0.52 145
4 1630 390 76.0 2920 0.61 1.78
5 1850 420 772 2790 0.72 2.01
6 2090 640 69.5 2740 0.83 2.28
7 2400 810 66.3 2730 0.96 2.61
90
90—
g 80 2 [e) o §
= 80
® 70 T o o
2 ° o~ 3 70
® 60 E °
8 N
& 50 8
o 50
03 05 o7 0.9 i
(Kg BOD/kg MLSS-day) 1.0 , 20 30
BOD-MLSSLoad (Kg BOD/m" day) BOD-Tub- load
El—3 BOD-MLSS &f#&+ BOD Bx® E—4 BOD-#A# & BOD Bhx®o
& OBR BE R
Fig. 3. BOD. MLSS Load and Fig. 4. BOD Tub-load and
removal of BOD. removal of BOD.

b, MAMELICAMMN2HE /e, T BOD BEEN12~13% OFPIL L EF T B Z
L2, NSSC B OESHRELAE T, Ao s ke ik, BExFo BOD
YRETHHEDLUEETSH ), BODREENLELH L, CALDOAMBHATREARTD
=% 5B SBRESK DR L8 - e, I, BRI ZILMEENFETH © NSSC BER OEH
BRECIAMET 5 v + OEEEELHAEL, MLSS #EE 4000~5000 mg/4, BOD:N:P=
100:4:1, BOD/MLSS £7ii 0.8 kg-BOD/kg-MLSS-day ¢ BOD 2% 80% & #4 L T
5, EELORBRIVETRIEFROIIBR, MENEFTH- b L Bbh b,
4-2 REEFORME
ERFRABKTOREEYELL, FLOMELART st VEGEEOSRE
EV VDRI, AT A, AV A, FILEOEBETLELLELTS, ShbORBRERE
DIEMRFEEFRC AV LU TRPZEOKER, FbbiEkBROMMILEEBERD 5 bt
BEBGORPDLDOICHBEENBH L VS EHNYBTRELEELORSD,
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ERBRPOEHYOABTCLELBREOCEOHBTHRR, BERARKPLIEFEIL T2
2N, RBEMNEL IRAEHRL Y ik NSSC BRICRHbTIMLAFEL LW liiaT 248
nH5H, BEEKRFO BOD, 100 el TERS, Vv LOEETHELIR TS0 ZOfF
A BEEKSBCOWTOETH D, & it NSSC BRI DWTORENTVLDT, &4
ERAYMALDCERY IRk, BRRLLTE, 7vE=27, R, EMR SIUF
BHERTHHEE, 7I/7BERSY, VVRELTUL VB VBT VvE=T A, )
VBT LYY A, VVEEN Y Y AERHBY, SRIOERTIEREL L TREY, YV viRE
LTy vERA Y v ARFERLE, ¥/ N:P=5:1 3ESRBRAEEYOR s IOMBEOS
REHBERRETHDDT, ZOMHEIEL2T, BOD L olR4%E 2 T, BOD, COD iR
& MLSS OWMBXBERE LT, £OELER»LRBEBRORMBORN ¥R it T,

s, TEMETBIRALES#3 NSSC A&EFERK 100 ml 2L, BEMEPEETHHEED
BOD, COD Dl b 2 A BENRERCELFEL DL ocl, ¥/ MLSS LR LR
BLieb X 5FML, ¥BEHRMBELHE—DFE 7 > 74— L LT, EEFRAEYLI,

4-2-1 £ R F &

¥BEBEPFROABIL CONH,), £ K,HPO, # N4, P L TEhXh, 4659g,
932 g ¥R LABK R LLTORML, RECVPREFLL, RBERFEL, HERS ITRA
BARKBECHLAKOBFLLI ISR,

MBEMAEE LTI, TR TI S RBER—&ECR5 X 5RBL A,

BOD &g 780~ 800 mg/é

COD &FE 1100~1300 mg/¢
MLSS & 2440~2520 mg/é

FEEFOHMEIL
BOD:N:P=105:5:1
BOD:N:P= 80:5:1
BOD:N:P= 60:5:1
DKL LTz,

12-2 HEREEER

F-5 I ERERYRL, K5, 6, TRTWLThOJBHEBZ 2 TOERYRT,

K-5 5 bix, BOD RERCHI) OEBNRDH D Z L bbb, ESRAEDTHTH S
SEFRI% T, BOD 0@ nkEnR S, $/ BOD:N:P=60:5:1 & 105:5:1 & CTix*%
DBRERMN 2% BEDOELL- TR, RBEBEGMBEOENHRLL TV, HEOEEGL
Lhic, 60:5:1 £ 80:5:1 LIXFERBOBERTDH » THEATL, 22 FHEETIIHRERN
86~88% i EL Tk, 105:5: 1 TRLhLDOHEL Y L 7T~8% BE I, BT PHITRICE
FTLTWBEEREL T 5,
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5 FREBFEMBEOHBEC I ZHESR
Table 5. Effect of the addition of nutrient salts on clarification
of NSSC spent liquor

P BOD:N:P=105:5:1 BOD:N:P=80:5:1 BOD:N:P=60:5:1
Time in' Bop | coD | MLSS | BOD | COD | MLSS | BOD | COD | MLSS

hour

0 800 1320 2480 785 1100 2520 790 1080 2440
3 450 1150 2750 330 890 2860 260 840 2800
6 370 - — 2780 240 830 2840 240 790 2800
10 220 950 2790 210 730 2900 230 730 2850
22 150 950 2700 90 680 2740 110 680 2790

BOD COD MLSS BOD COD MLSS BOD COD MLSS
ErRE | BRRE | BE Fr&®R | BRER | #HmE BrE® | BRER | HmMR

Removed |Removed |Increased Removed |Removed |[Increased Removed | Removed |Increased

(%) (%) (%) (%) (%) (%) (%) (%) (%)

438 130 9.8 58.0 18.9 135 67.1 225 12.8
534 —_ 10.8 700 '24.8 127 70.1 26.5 12.8
10 72.6 28.4 11.1 732 334 149 71.2 32.0 14.3
22 80.8 28.4 8.0 88.2 38.3 8.4 86.3 37.2 125
0}
* e
o S
2 220
h-} (1]
g g
g 5 20
8 810
3 6 22 (hr) 3 6 10 22 (hr)
Aeration Time Aeration time
H—5 #REERMNECHET & 2B&HME Bl—6 ®®EFBEMEoHERIC X 2 BN
& BOD gk L 0BK & COD BrER: 0B
Fig. 5. Removal of BOD during aer- Fig. 6. Removal of COD during aer-
ation under various addition ation under various addition
of nutrients. of nutrients.

A) BOD:N:P=105:5:1 A) BOD:N:P=105:5:1
B) BOD:N:P= 80:5:1 B) BOD:N:P= 80:5:1
C) BOD:N:P= 60:5:1 C) BOD:N:P= 60:5:1
X-6 © COD fHORERN B AT, 3RHAEETIE, 2 h DEENEDON B, 6
BERIL LTIk, 80:5:1 £ 60:5:1 L Tikizk A XZE ST, COD oz BOD ozh
FAROEE LY RL TWA, LALEDKRERIE, BOD L HELTI2LUTTHY, V 7/ =vD
BRENBIF TR ENHEESIRD, MLSS ORI LRI EENE L, BIXAAT7 Y21
BH, AEE SRHMTEECHALTED, UELTHEEDOHMTR <, 22KHKRTIL8~12%
DI & EE 5T B,



194 TBERFAEFRHERAERE 308 H1Fv

EHBRO ZALDE(T v AR, HREH

ML T\ 5% Zoogloea R EMOMBEZ LY, i §20r
ATHERWTE T, £HERNTE (biosorption) A3 3
k2]
Bihbh, 2FCBRELERDYRMLL, Ml g
AT 5 ARt (biooxidation) RSN ET L, 5—)
B % /E i (endogenous respiration) & X g
ZHERBGCOMEAEL T r A THD EEHLRT
WA 5, SEOEBRTIE, BIMEANO L ORS 36 10 22(r)
“C, HfEEL %= biosorption % biooxidation ¥} X ¥ Aeration time
. N B—7 ¥REFRNEOHEECIS
endogenous respiration 73, &7l T 5 Db BERM: MLSS Muko
WHARL L L 2 AL 550, HIRO S# M PR
. . Fig. 7. Increase of MLSS during
%, BOD 0&FE b nt, THbDORIGHERH aeration under various ad-
= e VA= = N dition of nutrients.
KRZEHRTNB T LERL T2, A) BOD:N:P=105:5:1
FEREL T, RBEEORMEOREZL » T, B) BOD:N:P= 80:5:1

:N:P= :5:
FOBLRIIFHCEL SRS &\ 5 BRY 2 . C) BOD:N:P=60:5:1

&<z BOD ok Tk, BRIEHOMMICRWT, £D0ENKE {, KEEFRMED

WRELLEBRERRAETIHER LY, COFEROLHTER, RELKBEREORINEX
BOD:N:P=80:5:1 DA TH- 70

5. RBPHEAOCH, V=, pH HEIXURERROEL

4 ¥ COEETIT, BOD, COD, MLSS £ 4 D&ETTEDY 5 ICEEIT 5 hT D
THEL, ZZTiE, ThoOoRFEBLRS, B, V7 =voiHlEEic > TEEY
MR BLANTEREY B o, X-5X b AUHEHE 3FMTBOD o&& B nRbh
fotedic, {EEBIRAE SERI%E, 22 FME R I OCEABRERICo\WT, PPC, UV IINE%
WELIAERCID, B V7 =voEREHEEL. —7F, LBHROBROBHFER, pH O
RENEBSYIEL -, AEEFIRBEERMEDHEEB LRk BOD, COD, MLSS &
TR I, EBEERMEE BOD:N:P=80:5:1¢%5X 5L, EHHRAEY =
feote,

5-1 R B B &

5-1-1 PPC AOM#D R

EAFEBER D5 ORBFARL 3-1 LARDOFE TR I o ko, T NSSC HRER &
BEEDOEEBRABRB OB B, 100ml AL 72, ik, BREFOEEFRAESE
DFEW L 3000 rpm T 15 HFRELELSHEL, £0 kEAK® THEAH No. 5¢c TAHMLIL D
Thb, M, 22 ERNABORERKIIERCHT, 8L, ThLh 100ms FHRL 7=,
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CHhOREBL CBRIC 72% H,SO, % 3% BE L 705 X SCHRML, 2RREIMAS B2 ds &
B\, 3G4AD Yy ITAT 4 A2 —THBL, AB%E A+ vA#EIE Amberite-IR-45 TAEL,
‘pH % 412 L, A TA 4 v ZBBIEYR Y, TOABPEML T 7y 7RRIZL, 80% D7
A= 100mé THBL, MHEYEHEL, sbhlml &2 X S CERYARMLA, ©
REDOERD 003 mé Fo% T HEAK No. SlictnLhAsy b Lic, BREBELS 4/
—ARvEY YUYy iKk=10:2:5:5%F\, THET2HRBHEYEI T, B
B2 EE X, 72V~ MFroov 720~ THEABILR,

5-1-2 PPC D7 =/ —/LHERSORAN

BORBRY L -BERARKORAR L MEOHET, ThFh100mé ¥R 12, ZORHM
WHEML, 5 7RIELTIOmMED A 5 7 — A THEL, BHEL Tk lmé OBEK
BREOBDDRBKICOLTHERL, 0 003mé +Fo% THHMAK No. 51 A8y F LI,
BB L ABOBEY A, THRET2ERMER Iy, RER, BEYER
B, PTVALT y=— LB TREIL,

5-1-3 UV RROME

BORBOET, 72% H,SO, iMETE TR AB L 7oK % 25 I AR THRRL THBE
WelL, HEBARTREA S XKEFTC X D REL 2,

5-1-4 BEMRSIUCPH ORE

BEBRITHUOBRERE A~ 2~ %A, tvy+—-ORs¥BISEPCAh, RITEL
BAGHEL 72, pH OBFTX, HHHHAS M7 8 pH £ — 5 —i X W EIEL 12,

52 BREE®R

5-2-1 MBOEN

IR NSSC B h OIS, BRTHHHF T 2 + —AD RE EUTRE T 5T 230
Y BHY, TOMKFBEHETIELCMASHSInh b DLBbhb, ELTHLR
FTiiehotedt, ERoFyr—2 AU Ry r~2LBbhb vy 7AOREN
Ho, BOCL, b B BB LRER IR,

SERIMETIE, b Tk v — AL BbhBH5 0 BRI Wi UL, i RE T 58
BRI h o to, 22 BB RO T IES R o T, U EOREENS, BIEFHRAE T,
EEOBREIZECE I bR TWAZ EXERINS, *i, SHHAEERICIX, BOD
LLUTEBEINAWENUEATE LB L T, 7ol 0% BEHFLETS (K50 BOD:N:P=80:
5:108)) & :&xRLTW52, BERPOEEY, 4SWEFWBrFAOMRT, @roPa
CEL, FOWENBOD L LTEHIhTWA LD EBbh 5,

5-2-2 7z /) —ILERS DER

-9 kb5 L 51, EUE NSSC B D » 2 /7 ~ L ili#n b, >X 0 TEHOREE
T 54 (B SE5 0RE, Ri=014, 027, 0.38, 0.50, 0.88, 0.93) MR Itz, & I Ri=
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EWERFRERHBRTERE F30% F1F

A B C D E

(&) o 6
0 oy O n"(
C g fpl
b Ui
'\} W |/ \/

#

\

/
NN
i |
I A
@y £y o4y Q¢

Sy

B8 PPC &3 BMHOMEO % AN B B C C
Fig. 8. Behavior of sugars in
spent liquor by PPC. B9 PPC kX 2BHHDO7 =/~ 2
HRT OHE)

A) 3EMEiME Treated for 3 hours.
B) 22 B#fE Treated for 22 hours.
C) #E7 Untreated.

D) Rf oFVWFhbEre—A, Sz
— A, =v /J ~ %, From the upper
in Rf, xylose, glucose and man-
nose.

E) 75 ¢/—-A, #3527t —A arabi-
nose, galactose.

Fig. 9. Behavior of phenolic com-
pounds in spent liquor dur-
ing biological treatment.

A) EARE (7 VRERS) Untreated
(by diazotized sulfanilic acid)

AY) EAE (HB¥H7) Untreated (by
UV lamp)

B)  3EMAE (Y 7 VY REWS) Treated

: ‘ ‘ for 3 hours (by d.s.a.)
0.38 DEAS R BEOREN S, BHCEELBDL O iifi’% %é\?ﬁf‘jsfg)mated for 3
ha, Bt e2RT 5 RGIFEARS L Ri= C) 22WMAR(Y 77/ REHS) Treated
for 22 hours (by d.s.a.)

0.14 1w REAH Y, RI=050EETT AV Y2 ¢ 22mmam (8X%E5) Treated for
LT B REARD ik, 22 hours (by UV lamp)

SEFHMBERER P TIX, Faa oRe L o€ 0 3EORET SRS (RE=0.26, 0.42, 0.90)
NEDLRH, BEYRTHIRGIFELAT S & RI=034:EFTTF 1YV v/ LT 5 RENRD
D, RE=0.92 cFHrcic T3 RG 1R b hic,

2R HABHEF T, REBTORERTITHY, EEERTIBFIELLS & Ri=
0.11 DFHF T TH - .

¥ o UV BHE OB TIL, ELE NSSC BB L 260mp W RICE DO R/IMEN B D, 276~
MM mp CRAMEZELTEY, BREEOEKELRMEL T, it h DEDD SRS
%, SEHHAETIL, BAR L RAROFETH - 7o, 22 FHELE T, BRIROZEN <, 276~
277 mp DR RBIUIFED B RIigh - 1o,

U EDHRND, BRFP D7 = 7/ — L ERGOHRT, PPCIlz X W BEEI R 5 251%, 3K
MALEE STk Ri=014, 050 L Bbh 2 Ka 8 HEEL Tw 58, UV RIROBEIERZFE DI,
ENBER LR EAEFOBBCEANR N L2 ERTE L, BRPDO 7 = 7 — ARSI,
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BEVBREIRTWARWERbh S, 22HBMABRBOREESTIX, PPC kX0 UV BRIXOR
TBRERDD, BRFDO7 = 7 — A RS DOH T, PPCIX v BEIh I 2RML, BEAYR
EIhTWBZeibhd, LALBRERBCIVHETSE, 27/ - L HBABED BT
BREIALEER1LELBETH Y, KEFDY 7/ = ViIZABBERFCHEEL T 5, BEX
nic7 = 7 —ABERBRCEBEINTCOD, HD5REHENBILC L Y FEI iz Dhi,
HRE L2, 3HRMABKOBKRTORS T, BX2RTHWE Ri=0.92 cFHric HE
L7cZenbELT, 7=/ -2 EO—HIEDFEHCRILEIh, ESFLLLDOEELD
ha, i, BRHMEBICXID, PPC LD Rf Ok LEORS»HBREI T BHA A
bhoicd, EREBRECLIS7 = / -1 BRGOREFZES FROWENLSBRLACETTS
LDLEbhb,
5-2-3 pH O#E)
WMEERTD pH 12 7.25 TH o 7228, Bl weffA“**——*——-———___@
Blie b ERRABR, 2BRICREME q
DBIOWEL, L, RALKETL, 22KMH
BTIRT60 &Tnw Tz (K-10), s -
‘Eckenfelder 50 i@ kg, HlBra Time In hour
e L T e
HFANEL, TOREBY 2 »BIC X b EHY sludge treatment.
Ah, x0kd pHR ERATHEL T3,
FRERFRPOFIUEMBELIEEL, Th
LOWC L HAEENEXHEL ER, Bt
EhHoBCHET X3 0B#o pHit EJ+
B5EVIBEDURBZOWERRLELER
T5 &, B OB T NSSC BEROHF B
By YRR B EERC L DREIh B 1 2 3 5 Tim;/ . hou” 22
: r
R 2B pHRERTHLOLEDbRS, T —
5-2-4 BEBRROEL Fig. 11. Variation of dissolved oxygen during
I DR BT 7.60 ppm activated sludge treatment.
THotehd, 1 REEETIX 1.60 ppm ¥ TRMTETL, LERLACEFL, 22 FMHETI16.85
ppm &7 fc (K-11), COERE® D, OB TR AW EBRELERARK I tbh
TWbH T ERbhr b,

-

[22]

Dissolved oxygen (ppm)
H

N

6. XRBEINCLITR
EMBRAB T, BXPO BOD L LT RBE IR TW A RER SR CBREI RS,
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MBRERPCIXY 7=V R L ACBREINRL W THEL, COD ORERYET I HER
A&irs T3,

SAATEEPOY 7= vEBETIHEEL L T, RKEBELBECEERBELR ERN
50, SEOEHRTIE, RRRELBEECLDY) 7=vOoREYANE L, BEGELK
BT 5BADOEFOPRT, b LbEELEZHLNHDIR, BERO pH LBEERORKIINE
THb., SPEREDOY 7=v AL 7 2 vEBHEAL TO#MEELH 5D 55, NSSC RO hHR
FI X 5BEHRCOVWTOHEIRI LRV IFICELRLDT, TEROX SEERY B
Zinot,

¥, EAHEBERLEEFRBRC—CERBHFEMOI VDO pH LY 7= vEBRERL O
HAOHEE pH OREE B, DFREZD pH KHWT, BROBRIC L H5RESRELE
WL, BELL, inlk, BEEREL T, AL(SO), AlCL, Fe, (SO, FeCly ##H3 25 &
L,

6-1 E B A/ &

BORDOBEEREZD 1X107* Mol/mé DK% 500 ml FORML 7=, FLABKRER,
LI NSSC ABBEROOEFREEXHEL, UV RIRBR IV YV 7 =vELYERLIE
B, 574 mg/l OfE% 2 1oDT, EEBRAERKL, V7 =vENAR—BELLs I 5CHABL
fe, foks, EHEBRABRRS, AE% BREYEBRSY, FE3AEEY 3000 rpm T 155
MEROLDEL, TOLBEAEY THHAK No.5c TAHBL -RBKYRABRK & L1,

PR AR 100ml % 200ml BOE ~H —ic b v, BERLRBELEML T, pH »
~&—EFEAL, AF—~F—TERHELLNS, ThZEhFED pH &5 X 51, 50T H
FABL 72 1N NaOH & INH,SO, B XHML 1o £OH, 25— 5 - TLl4oHAaERELE
Tigw, DERISHEBERMC I VBRENABE YR I T, ABE, —HWHREL, EBAW
¥ THHEAK No.S5c TAHEL, LDOARD280mpickiF2REEXREL, RERC LY
V7= vBEYER L. BREEHE LU THALBLEMWL, 743 =9 2MEEHT BRT,
DISOBEMELSPL T, WBROERIBET, BRLBETHIHRLR DT, 743
=7 MEAHEOWTORERETTHHZ LRl T,

6-2 BREER

Al; (SO) 3 X 08 AICL 12 X 2BERER Y £-6, TiomT, Ei, BERO pH 36 X UK
BENBEOEEH TTOV 7= vIRERE OFFRY H-12, 13, 14, ISt hEFhARL 1,

6-2-1 ALSO)s 2—ERFEMOXOO pH &U =V REREDMBRER

& pH i3, 2 NSSC EEIR TiL 4.50, £MMEBEK TI1X 550~6.00 THH, Zh b pH
DINVDY 7= VvEERIIFEN 58% BEI12 433% &, BSAKEOEE L 1. BEDY S
= VRERL T E HRER pH 2%, BARER & AWAERERK L TRELRLT, P
HoTHnB LW I —OORBLR/REFL T, SO LT, EMAEER TILEAEERE
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#*—6 Alz (SO 1= X 5 BMEMNTEH
Table 6. Coagulation with aluminium sulphate
ELE NoSC B A nE SC
o Untreated NSSC spent liguor Biologically treated NSSC spent liquor
ERBEME 7y = ) r= v B = W
Coagulant added | @ e |V7=vEB| B £ # B OE R VZ=vE | B XX
Mol/g-Lignin Lignin Lignin Lignin Lignin
g-Lig pH removed removed pH removed removed
(mg/é) (%) : (mg/f) (%)
5.22x10-3 3.00 62 10.8 3.00 0 0
5.22x10-3 4.00 221 385 4.50 162 28.2
5.22X10-3 4.50 263 45.8 5.50 249 43.3
5.22%10-3 6.00 221 38.5 6.00 249 43.3
522X 10 -3 ‘ 7.60 202 35.1 6.50 214 37.2
5.22X10-3 9.00 179 311 7.50 193 336
5.22x10-3 1050, 62 108 9.00 17 2.9
1.74%10-3 450 0 0 6.00 0 0
. g ilop
3.48x10-3 450 ) 214 37.2 6.00 131 22.8
5.22x10-3 450 ! 263 45.8 6.00 249 433
7.83%x10-3 4.50 - 273 475 6.00 266 46.5
10.44 X103 4.50 290 50.5 6.00 273 475
;T AlCL i s BB BRATREE
Table 7. Coagulation with aluminium chloride
BAE NSoC BR . EMAE NSSC R .
o Untreated NSSC spent liquor Biologically treated NSSC spent liquor
ERHEME % D Y S =y B ES V=
Coagulant added | @ e |V7=vE| B £ X b V=B Br & ®
Mol/g-Lignin Lignin Lignin Lignin Lignin
ol/g-Lig pH removed removed pH removed removed
(mg/t) (%) (mg/f) (%)
5.22xX10-3 3.00 54 94 3.00 0 0
5.22%x10-3 4.00 166 289 4.50 0 0
5.22X10-3 450 245 42.6 5.50 193 33.6
522x10-3 5.00. 245 42,6 6.00 193 336
5.22X10-3 6.10 170 29.6 7.40 107 18.6
5.22%10-3 7.50 107 18.6 9.00 72 125
5.22x%10-3 9.00 - 46 8.0 — —_ —_
5.22x10-3 10.50 65 11.3 —_ — —
1.74%10-3 5.00 0 0 6.00 0 0
3.48x10-3 5.00 0 0 6.00 48 8.3
5.22x10-3 5.00 245 42.6 6.00 193 33.6
7.83%x10-3 5.00 250 435 6.00 162 28.2
10.44X10-3 5.00 283 49.3 6.00 238 414
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60
60 |
50
50 3
40!
€ 40 H
e 8 30
:
e £ 20
£ 20} £
S < o
< 10}
— . 2 4 6 8
2 4 6 8 10 pH x |0 Moli/ig: Lignin
Bl—12 WiEE7 A=Y sk b@EHo pH BH—183 iy rl5mBEy /=
) S vRECRETHE : BrkE L 0BR
Fig. 12. Effect of pH on removal of lignin. Fig. 13. Effect of dosage of aluminium
(Coagulant-Aluminium sulphate) sulphate on removal of lignin.
A) #E4E NSSC FE¥ Untreated NSSC spent A) 4B NSSC EH Untreated NSSC spent
liquor. liquor. .
B) 4&#uE NSSC BE# Biologically treated B) 4#EME NSSC BEEF Biologically treated
NSSC spent liquor. NSSC spent liquor.
60 60
50 501

Lignin removed (%)
8

Lignin removed (%)
ol
e}

1
I
[
1
)
[}

10 ! 1of
!
I = . N R
S
2 4 6 8 10 2 4 6 .8 10
pH x 10" Mol /g Lignin
Bl—14 Ek7rs=v sz X 5@ 80 pH A BE—15 #mik7r =0 atiimELry r=v
V72 vRECRIETHE BB L oBR
Fig. 14. Effect of pH on removal of lignin. Fig. 15. Effect of dosage of aluminium
(Coagulant-Aluminium chloride) ) chloride on removal of lignin.
A) #EME NSSC BEW Untreated NSSC spent A) e NSSC BE¥ Untreated NSSC spent
liquor. liquor.

B) ##aE NSSC BEW Biologically treated B) ##iaE NSSC BE¥ Biologically treated
NSSC spent liquor. NSSC spent liquor.
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WIC H5RT, NBEO-RWAB TS HPRELELLRGFAACKY 55,

HAYNERER CTRELERRIC S 5T, Hohis pH R, RBR7 L3 =Y 2084,
EBCREFSTWBILIBBIIERETH S,

6-2-2 #3# pH (CHT D AL(SO,); RMBE Y F=VvBRERLEORK

HWIE A 5.22X 1072 Mol/g-Lignin ¥ Ciz&#ic) = v oBRERABE SR, D, i
BoOMMZ I 2BRERIEL, ThEer#HmliauwBREilko ., BAUBEBER - EMABEER O
EE & 251, 3.48X107° Mol/g-Lignin Tk, MBERKOF 1 144% 13 L B EEK
BRLEE, FRUATE, @EALAFOEREL T3,

6-2-3 AICL #—ERFMOXOD pH & Uy =UREEREDOBK

B pH (2 BN T2 450~5.00, AADTRBEH T 550~600 & /e » T b, Al
(SO M & AR B # pH OBENRESh 52, £60NCEYABRRERTIE, ZoRmEc
B39 7= v ORERIEBABERICSBRT, FEFTFTEbLIERTH- -,

6-2-4 | pH LT3 AICL R &V y=oMEREDRE

Y& 2% 5.22X 1073 Mol/g-Lignin ¥ Ti¥, Al (SO, ME & FigC 28y 7/ = v Okk
ERRSN, UE BEOHINC X 2BREROBRIIFETRAVER k-T2, LiL,
BAERER - EWABERRC LT 2R MEOHRIIHAREL Tk h, 522X107% Mol/g-Lignin
BETE, V7=vORERNI~ID BE, EHABBROFIENERE - T

6-3 & ]

VBRI L MANEBER I o35 Al (SO OBRESHRIX, EHNBERER T, &H
pH A EIRIC BAL, FABEREH-TH, FMECLHHERELAL KL, A
%, PNSO-RMAEELEL U A bE L hul, £WAE NSSC R Al (SO,) i
I AREAE A FETSD L Bbhs, ACL & & BMEMEE, EWAE NSSC B
T, Al (SO) B  BNTRF Tl ote, %, HIF - % - RELY O LSA KT
% AlCl ORFRIL, ARBCH5 LR# pH BWELRS, HBRRLET EES Tw528,
) 7=V OlSE BERSOMEEBbRS,

7. E B

NSSC B ot & L€, BHEBREC L VERYBZt-To, TF TRABEND
OEEFREEHRLE L URREY S o, TOHERE L LT, BOD g, BMEHBEE,
BRVRBLERT A AEYHOTLYPHE, BEL, HREOZTTHYREL L, ¥ ERBE
MEHRECHETHRFO > BT, AFRTIE, HABKEE L FEEERIEO = A0
T I, ' ’

—%, FEEBRAEC X5, BRFOERS THBH, ) 7 =y O¥B% PPC % L1x UV
BT B BT L e, ¥ RS O BEM TS L0 pH 2T L 7o 458 & BOD 0%Bi% £
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LT, 4AMmEOBREROERLYRIol, ¥/ COD ORENBHF TR\ od, REnRE
WBEC LD, ) 7=V OBRERYIREL LT, AL (SO, AlCL & & 5 EERREY, £WNE
BEWR & AR A ABEAK E L TRETL %,

1) EEHRORE

JE#E S BB CHRRMBEREDOLASU EEY, HKI4HBEET, BEALLOHEREL
e <, BOD i (14 HE) O bERL T, 8 HH CIRIFERIIETL, NSSC Bl %
EYLERCHRTIENOD 5MEMOMBERERCE I tbhTwb Z kRl R
S=TEOFBREOAEOE 5L Vorticella, Carchesium, Rotaria T#Hh - 1o,

2) MABRKERELFRBERGRNE

BOD i3 1000~2400 mg/4 DHETHE & 7t - 7o o3, BOD fpFk®ix BOD BENK L5
BRORTHRACES L, Lirl, BEN MELL- T, BOD KR 12~13% DR

L ELTED, COHERTIE, BBEDOHH, BOD OBREBEIKTH -, REEEDOH
L, TOMME L bic, ABOFMEME T, BOD ORERA R EL, REDOHRINEIX BOD:
N:P=80:5:1Th- 7,

3) BEI3HMBECEYUET, RLAEREShAR, V7= vilFcoun TR 22 K
WET, 120 BESRESRBICL EE ok, |

4) pH \ZAERID 7.25 225, EMAE 2HMBCIREO 810 CH b, 22 REBICIXK
HITETL T760 &g o7, ,

5 WHEEBFL, AEFD 760 ppm 225, 1FETIX 160 ppm ¥ THRECETL, 22
BERIHRIC 12 6.85 ppm I EIR L, W Sl WL ENBILIEROH - 12T & E R L 1,

6) BEATALI=vARIZY 7=V ORKEAOHE, KMl pH (IBAERER TILAS,
BRI 55~60 Th oo, ¥ ¥Rl 522X 107° Mol/g-Lignin % T3 &# K |
ALT, V7 =vRERZ, BOAEERKT6%, EWUEERTRB% Th- 1,

7 W7 s =2y ARRX2Y 7= v OREFEAOHE, BE pH T BMABEFER TiX 45~
5.0, é%ﬂﬂ%?&’@bi 55~6.0 “CZB i, El-¥bngir 522x1073 ‘Mollg-Lignin ¥FTCREE
ERLT, V7=vBRERD, ELBERTEBR Litolih, EMABRK TILM%ICE
EEbh, MBB7ALI =7 AL)RBIFTED -,

X 3

1) ECKENFELDER, W. W.: Biological Waste Treatment 27, 70 (1961).
2) FRYL-BHBE—.=Z@ W-RETTH-FEHEE-AF B-BEES: LAHIATERS 2902
361 (1972).
3) BEEAW: T@BEKE ToAH, 175 213 (1966).
4) FHER-ERER: KAEEN, 3, (12) 45 (1962).
[ 3] M%ﬁ‘-%iﬁtﬂu-qﬂﬁiﬁ‘i: HISEY 7 = vV {LENRIFBHEF £, 31 (1970).
®; ;‘X@ SRFRNRFE=: FI6EHY 7= vILENRHLBHEERE, 127 1971).
% BBy H: TKEHLE 5 62) 2 (1968).



BEHEFHIR L EERC X P EREE Y — & <L TRROBLE (BEB -2 -ER) 203

8) HEFE®: PPM, (9 33 (1972).

9) LIEBMANN, H.: Handbuch der Frischwasser-und Abwasser Biologie, Band 1 (1962).
10) ¥ #®-bE H; MWK, 48 (1964).

11) k¥ B: FKEBEK, 9, 674 (1967).

12) FE#=: K#HIHE, 26, (10) 51 (1971).

13) BAEBBE: IHIKERFE, JIS K 0102 (1970).

14) WHBHE: KT, 26, 453 (1971).

15) BEhBE—EERG-HNCT-FE RREREE: BARELLEETHHREE 17) 6 (1968)
16) SCHMIDT, H., and WEIGT, G.: Zellstoff und Papier, 11, 400 (1962).

17) ScHMIDT, H., HERMEL, G., and WEIGT, G.: Zellstoff und Papier, 18, 168 (1969).
18) ScHMIDT, H., and WEIGT, G.: Zellstoff und Papier, 17, 337 (1968).

19) ScuMIDT, H., HERMEL, G. and WEIGT, G.: Zellstoff und Papier 18, 201 (1969).

20) WABETHELERER: WELPEERE, 129 (1965).

21) BHEBE: HREHE (1970).

22) AHE E: BMRESEE, 815, FEBY, 320 (1962)

23) WHE FE: BHRASEE, K45, KPEY, 280 (1962)

24) AKEKEER#EZERS, AKEKER, 240, 615 (1971).

Summary

Several experiments on the clarification of neutral sulfite semichemical spent liquor
were made with activated sludge and coagulants.

1) Taming of activated sludge: After eight days of taming, the ratio of velocity
consuming oxygen reached above 3, which was constant till the fourteenth day. And,
also from the curve of BOD, the finish of taming is considered at the eighth day. Biol
ogical dominants at the finish were Vorticella, Carchesium and Rotaria.

2) Consistency of BOD in spent liquor and dosage of nutrients: Consistency of
BOD in spent liquor tested ranged from 1000 to 2400 mg/¢. Removal percent decreased
from 83% to 66% gradually with the increase of the consistency of BOD, however, the
duplicate consistency showed only the decrease of 12 to 13% of BOD removal. Suitable
dosage of nutrients was BOD:N:P=80:5:1.

3) Sugars in spent liquor were nearly removed by the biological treatment for 3
hours. But lignin was removed only in 12% by the treatment for 22 hours.

4) Hydrogen ion concentration (pH) increased from 7.25 to 8.10 (maximum) by the
biological treatment for 2 hours, then decreased to 7.60 gradually.

5) Dissolved oxygen decreased rapidly from 7.60 ppm to 1.60 ppm (minimum) by
the biological treatment for one hour, then increased to 6.85 ppm after 22 hours. This
shows that the rapid biochemical oxidation was carried out at initial stage.

6) As for the coagulation test by aluminium sulphate, suitable pH for untreated
spent liquor and biologically treated spent liquor were 4.5, and 5.5 to 6.0 respectively.
Removal of lignin increased to 46% rapidly with the dosage of 5.22x 1072 Mol/g. Lignin.

7) As for the coagulation test by aluminium chloride, suitable pH for untreated
spent liquor and biologically treated spent liquor were 4.5 to 5.0, and 5.5 to 6.0 respec-
tively. Removal of lignin increased to 43% rapidly with the dosage of 5.22X107% Mol/g.
Lignin, but the value for the biologically treated liquor was only 34%. Aluminium
chloride as coagulant was not superior than aluminium sulphate.



