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K. Murakaml H Watanabe K. ‘Komoﬁ-’
S L : T B S REEEEE
Efﬂuént from' a“séwagé. treatment plant ¢ontains varibus kirids:of refractory "orgamc substances -These
substances, aftef: bemg dischargéd ‘int6:a: receiving watef} may” accdmulate in.the water. body$and may
‘causé adversé effects® o’ ‘Watds!uge" ‘arid: the* énvironmeént; .although'at léast ‘a’part. of: thesé | ipollutants is
; décornposed graduallyw If thls is. the ¢asej 1t will be necéssary td. provrde additional treatment functnon in
‘a se\vaget tment plant for removmg these refractory polluthnts S OO A OISR N T B
! Thereforé the* study was started froni 1976 to 1dentrfy the refractory organlc substarlces} to mVestlgate

i the process of thé formation of. these substances and o clanfy ithé fate’ of them in recemng wafers. i o

ln this f' scal ycar, four kinds of mvestxgatlon Were camed out.; Summary of thé results is as follOWS. i

> : kel - ‘ o
l) The _type of mdustLry and the orga}nr(cl ,dlng from the \ilastewL te; o . oo
., ;‘ ‘.ll g TR AL i & 3 15 X N AT
The: éndustry V{ghrch\ dlscharge lughgy organ;lc ivaste}vaiterskare:llilﬁi'ted‘ Organlc loakdl
‘ 5 PY B A RS sl e
l] types }(xdtxlstr)); laccou‘ntedi f?r 94% of th{e total loadmg from 130 tyges of nldpstryl' Pulp, I
orgamc clremrcal mdgstﬁés%ad par j‘culgrly large shares, :;nd each accounted for m‘oré t'han‘ IO% of the total.
(‘s_,rg ‘. \‘;” t\v[Lﬁ L3 ) ooy
‘419 t Blodegradability. of lndﬂstnal wastewatdrs . Ol SRR L

#4UThE propérfled of friditrial Wistéwaters dan Be classifiéd acc()rdmg to' biodegradabuity such. ag:: easely
+biodégradable;tsémi-fe fractdr’y fand ‘r fractoi'y ‘wastes. Easély biodégfadable:. wastes aré suffi clently. treated
by (présentcblologlcal ‘tréatment: px’odess Initcasé of semi-réfractory; swastes,{rémoval‘of ;ofganics' varies
‘deﬂending’on\rélamd ‘eapheity. (6f 7 thés facility'iand maintérianceiand, opétation. >Refra¢tory Wastes are
hardly tieatéd: by presént: blologiéal ‘Prodessy Rerhoval of téfractéry. compounds nedds additlonal treatment
Processés. i il oS i A F IR 0P R AT ) RN 0 CRIOE & p& S FRIBLN A
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In organic matters of primary efﬂuents. proteins ;carbohydrates, VOI orgamc acids, humic and
fulvic acids, tannin, lighin, ABS accoutéd for31; 7%, 1439 o IS 4 7 §:8%.'11.3%, 5.8% as TOC
respectively. Likewise in organic matters of secondary effluents, proteins, carbohydrates, humic and
fulvic acids, tannin, lignin accounted for 20.3%, 22.4%, 21.9%, 19.5%, 8.9% respectively.

3) The ¢hemical

4) Removal of trace organic compounds in wastewater I
Trace organic compounds such as chlorme conta ng aromatlc hydrocarbons, phthalate esters, diazinon

and so on are identified by GC—MS m‘pnmary efﬂuents and bxologlcal treatment effluents, Those were
removed about 80% by biological treatment T
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The objectives of the study are: 1) to determine physical, .chemical and. biological
operation conditions.for.effective.nitrification in(the conventional activated.sludge
Process, .2).to define optimym operational.variables to maintain effective nitrifica-1,
.tion and organic removal at e;;istins=aeva.ssi':‘treetmen_t,zlplantg‘;wigh.tt_he;1e.,ast.mqéii_is‘:_a.—:cza
tion of the~facilities. .-3) ; to;develop;xrecovery techniques .of. otgér‘n:l.c carbon.from;,. ...

anaerobic digester: supernatant,, for.carbon source. :0f denitrification:processs:. ..
In FY 1978, -biological nitrification~den1trification .study ,was;being conducted by
operating laboratory:scale, testing-units and;an;actual: small scale plant with a,; %100
capacity of :860:m3/d: to, determine;. 1) Characteristics of nitrite bacteria. (ammonia, ...
oxidizers), including:.determination.of:living cellnumberssout,of ,the;stotal nitrite _.:.
bacteria, maximum growing- numbéi:-, relafianship'bgfween specific growth;rate and;pH.,:.
2) Effectof. .trace. elementa[(ﬁgnSr, .phosphate, buffer) ,onracgeleration: of:nitrifica- Ai
tion,, . 3) Nitrogen,temovalfeffic:l.ency ofvsingle etageadepitrification—nitrification,
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organisms at the temperature of 20°C in miked culture system was} ammohiitd'oxidizers' -
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activity is 7 fféctéd by”orgaq}c loadinsb Hhen’pﬂ;éf th‘“a&lten gaes down from 8,
which, is an optimum pH level of nitrification, to the lower, effect of organic load-
ings become severe., The long SRT is necessary to obtain the game extent of nitrifica-
tion. 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- '¢learés whén STR of the system was
kept longer. 6) Rotifere and Sarcodina ¢ould ‘be uded ‘as index organisms to determine
whéther nitrif}gﬁtignAcoulg be expected or not. in the eystem. ,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
exPerimenga%1tgngireggrgieegﬁtodtheapadagdiSRT,;yﬂigh,eolid(removal efficlency was
obtained when SRT was maintained between 5 and 10 days. However;:when:SRT was less
than 3 days, solid femoval 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'denttrif1ddvsludgds R L R R R R

: szece-ofiéracé-inorganics:Jﬂ1)-crowéh-fééé“6ﬁﬂanm6ﬁ1uﬁ*dx1dlzéféfiﬁ“aoz nixtize:
of 'ééé&éte’i‘f’ondéf-i'tﬁé"eiiiéténéé of Trig-buffertwas 'about 1434 'timés’as mich as that ia’

ZOZ‘miitﬁre‘l'This das probably’due to the'favatable efféct of Mg in ‘geawdbEry ’Howevér,

gl

TR R IR

nitrifiers'”generation L1608 §° phosphate wéé effective ‘t6'aédelerate’ atmontum! Y i1
oxidation and" optimum dose wAs13mM, “NitEification: adéélération  effécts of’Mg wagie o
not obsérvéd: whén' phosphéte-dose was i 2mM{-*3) "High'doseé "6f anibns ‘deteribfdeés 1w
the raté’of nitrifidation’undér éxistéhce afiphésﬁhacei‘ Détériotation efféctloas
anfon8'1s"suimatizéd as féllowst 'NO5T(29aM)>F" (48mn)>so4 (76uM) > (80mM)>BE ™= (v i e
(140iM) 5617 (170mM) ¢ Numbers™ 1a° ‘paténthdsis dra the. ériticdal éonéentrationsiwhiehi?i (.
detefioraté‘the fate! of ‘AlErifichtion dowh 't 508, BET’ +and 17 howéverjraccéralate o i
nit¥ification'l.1/¢671i2- timés whén dode concentrd€ion 18> low:énonghiifiiv ol aosnrsy
. Bacteria culture procedurét”!1)’ Diapersion’ technique of activated’sludge’ for =i
bacteria determination applied hére was ultrasonic shreding. Selected power for the
apparatus was 25 W and 2.5 minuteé*fér“énrédinkafVThoéé are recommended values. 2)

for heterotrophe in 20°C with Trypton media and for nitrifiets 20 v 40 day yhen Lp?;pg,

method, g, applied, .. Daanr sreaien budino or DR0U 3o purutengant sl te azaloenie
3 An, FY: 1977, 1) Laboratory teete. .51), Little effect of hydtaulic loadipgs on the N
rate,of  intrification was, obserVedn)fHowever,,thelamount of nitrification vas affected:
by, fluctuation, of  the, loadings.dug, to. the. chatgeaxin)9peration (reaction) time, i ooy
11), Single elage nitrification-denitrification in, which inflqent organice are utiiiﬁei'
as carbon sources for denitrification is an effective process to remove nitrogen when

— 4§ —




Atemperature. ";

-*(optimin “cofcdnt fat{ons  about . 10 mH) ‘déceleratéd” the ‘growth” of nitrité' bacteria: andii:

¥
0obaetved on.

baingle atage denitrificatiqn-

“déaterifidation Gtk influédt*organio ‘and 20%- with methanoli ,11) Toidchieve: aubatan-

proper; operational 'conditions are. maintained.; Aid) Bffect of .txace elements (Sr, Fe, .
Mo).-addition on nitrification acceleration was tested by, both : a short term contact ' f
method (contact, time less, than cell .g€neration Jtime) and a long term contact method ,.,
(contact time, longer. than, 10 days)., Little effect was, observed in a11 cases tested.‘
2) Carbon recoyery tests, 1) Soiuble organic carbon co. d be recovered by the('iff' )
combination of lime precipation and ammonia stripping process. As to whether thisv';.v
recovered carbon is effective for denitrification or not is being tested. ii) Solid
separation was extreamely deficult and residual nutrient concentration became high,
when supernatant obtained from the upset digestor was fed. 3) Field Survey. ' Effect
of: temperature ‘on’ the raté of nitrification was ‘féund to be the primary: factor, ' There
=is however, a difference in effect when the f10ctuation of the’ loadings exist. Namely,

) when loadings are kept constant, higher nitrification rate was observed at the same

.;‘,, . AT

InvFY 1978, 1) Characteristics of nitrite bacteria in the activated sludge, i)

with .the population of nitrite bacteria of less than 3. X 106 N/ml in the system, rate
of nitrification increased porportional to the -inérease:in the existing number of

nitrite bacteria:. However, when ‘thé’ipopulation of ‘the bacteria ‘éxceeded more . it

“than ‘the'‘nimbér ‘abéve | Tdta '6f Wittifikation did fiot incr‘ease dnd’ showed the'
amount observed wh y the bact~fi ' vmber was 3° X 10e N/ml. ii) Haximum growing
number of nitrite bacteria waﬁ‘somewhere bacteria was somewhere around 2 3 X 106 , »
N/ml when SRT was kept more.thanféolday, regardless to HLSé and water temperature “:?ﬁ
(15 v 28°C) in the reactor,
:bacteria’was in the, range of 7.2 N 8:5, while ‘that. of specific nitrification
‘raté’was- aréund: 8,3, iV)‘Specific*growth rateiof ‘nitrité bactéria was found-toi
have someéthing ‘td ‘do’ with thé ‘eklEteiice of the'sudpended media suth ‘as activated
"iddhe?flocs ahd deﬁrié}*f‘céIIUIOSe for them to attach and when those matter Fo
: o :ased i 5 N 11 times as\" : v) When the number of‘w
e . ;

(R

iii) .Optimum pH of specific growth rate of nitrite

¢“‘“ -‘ "1)

n rite bacteria

; :

number. 2)‘Bffect ofhtracé elements :n nitrification i) Addition of phoaphate buffer;

‘the’ amount of' nitrification:* bpecific ‘growth - fate ‘and" spécific nitrification rate:t
increased about 1;5"timé" & ch of ihose without" addition. ii) Littié effect was"

(RS 3 : g )
it ificatioﬁiwith the addition of Hg and St '3) Operation of an actual
n'j i <. v‘ '

X 3 i) By putti g, denitrificat

A AR G AN
prior’to nitrification, around 601 :f total algali ity required to.com

tion was obaerved to. be: supplied*fton\the denitrification reaction, 402 from 3

,tion plant‘
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