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v‘ Abstract

Inhibitory effects of ammonium nitrogen on the nightsoil digestion were investigated in this
study by using laboratory digestersb Inhibitory effects were observed even at a concentration less
than 1.5g/1 NH;N. This would suggest dilution of influent nightsoil would be one of the appli-
cable methods, however, increased microbial washout due to the dilution limited applicable org-
anic loading rate. The study results indicated 1 :1 dilution would be most likely applicable to
minimize 1nh1b1tory effect up to a loading rate of 5kg COD/m?%/d.

5 B

R N B FEVobe BEAERE Wt E Aol £ WRY BayeldEd RBE MLHEst
FRE A, Rty HEFAS Lig/lAEdAe A5 g4, ol BEERE 3
£A47]7] 95t RRE SAsd FYAE Hikol A4S F dedl, HAel T WEMAMS 2
o2 Uvgtol HILME WO HEdpel KA DE EATES AAuMside iR e, o
o HATHEYS FRHE AR B Ach. 1112 A4A7 e Ae] 74 BEH] Aoz
vebked, o e FHTER X AHES 5ke COD/m’/d g},

s ek el AFE0e] F9% 2y B
O] glejA = NHN 9| g} 68/l 7H4 &
wESA HEd J= Qo KRV A
ol 3g/l 7t Adsra 4z 9vh. NH:N
BEO o8 TS dE Hor FHA 2 A o FEure] ol C/Nul§ slx s #ite2Ls:
e, 7 BHBEE 29 FTAEgAd A% Axg Ao0v5 g C/NuJ =9 e
NH 7} 1~2, K+ 7} 1. 7~4, Nat 7} 4~5, Mg* = go] Yot #EMke] e C/Nujz 16

1. F &

MRM BETHS 58 Bol 2T s

7t 2~5g/l o)tk R WO WEOE 29 NH*

7t 4, K* 7} 0.8~1.8, Na* 7} 1.3~2, Mg* 7t

2~4 g/l & NHRUI 1"“£7]- BHRAE 2 .x.djr

*EWR - HEARE Tk ?k& LARTEH

HEH H2Y - 198548 6 K

W del gEsht shagERe ME A
N Fe Aoz 9¥Am 9t
Aoz KBRS AF-+o BERRAS=s
KkeeiAel Au Fou} o] 24 F Y #

— 75, —



#i (Anatagonistic), #B)(Synergistic) ¥ gL
9 (Catalystic) [THE = ¥ BERR BE= ¥
stsl 2 gleb. Kroeker 52 & pH 3 pH
7.5 DLkl A grobdyd Aae NHHCO; & 3
48t Buffer 48&& st £/} gtz 4
L

EIRS R EAEICL i BHK
ubel Aot el BOD R 70% ) #33le
oz o] ERAS BRBEC A v A
Hol X Wt TGS ERE HAAA
C/Nwle] wiglgle] EEREE BIAA dEY
of Frol wz HHETE HEsld 2y

2. RRKRE ¥ 7k

35°Col A EEEE 1.8719 6! KEERE (a1
)7L o) gt L8l KIS #IReS A
ote A (A), #R B 118 gEASE A
@), #ER} B 1:22 HASE 45
E TEAA BAKRASY drdolszd #H3h
E Fol FAFAEE, 191384 Ho]F F4
G Fo] EEIA B FAch wdd] 61K
e A4 £ A% 43t s2Re
KiE#=z 1.8] KE#ES w3zl E 1/ 1|
Hol & F43tgied, 1.819 AHE FHoleiy
obge] Bae o8 F¢e Axdr] I KE
o). ‘

Kz H4sE slaes d48 47

of #3%d 2 4AEES ARG en, slae

5 2 EE KESH-L Standard Methods®®
of f&slon, REAKS VA(Volatile Acid):
DiLailor 5990 o] & JFp:g o] &34 ch.

#9349 AKR HEE 29 CODJ} 46.5~
56.1, BOD 7} 16.9~21.9, TS 7} 29.4~32.5,
VS 7} 17.9~22. 18/l §oh. =F %M COD/
# COD S| ¥ w2k 0.42~0.49 9 o™, BOD/
VS ulE 0.79~1.2292v9, C/Nul: 7.2
W& gt

3 BR U RN

8.1 UYELIO} HEMko| T AL
) ERWE BikE

] ) l L] L) T q T
G’. . L} ]
z .. o L
13 4[, N
’z?: ' 1:1\~
2L RN O e 2 - - NSRRI . R §
L] ORI T T W T RN | I ST I I
80Y
v 60
>
40| gl
LT "
B BOL
fa
e O B0L
®© o
2 4o}
8
e
80}
L i T e
S -
aol. S
[
PR T . | 1 A S
20&3 o e 1 i e 8 1

COD Louding (kg COD/m¥/d)

I8 1. FEHE AR BEE REEA S

28 12 ABCAHR Slold HRHE &
o] wEi= A ES BREVEE 1 Fw
Aek. Bffe] whel gEe] HElH 2 gled, 7t
ATl AAA Y BREBES Hols 10% vluk
ojvh. KHE 1:2& FAHAZ A$E Mol
Hla A Azstv PAAA e e 1L
2 H4A AT A o) KEe] Aol
et < AR 5, o 6kg COD/mP/d o Ao
Ae JHA71A g A7t #Ee] B o
™ ¢F 2kg COD/m*/do)AolAlE 1:12 3A
A7 A FEe ok Bfier ¥ 9 g
LB SBEEAR 2o 32 =3 BEH
el 21 A%l Eoh. weby, FEJole}l 22
=39 ol¥ HEMEMHC ol 23] 34
AZNA B A9 At G4 FEo] Folof &
Zolrh. o] & m}Fo Mo} ghruiole] 2 9l
A v AAde. FzAezr 29 19 49
o WL WY dEYol FEE R Fn &
¥ A9 A$Y FEv 48/ wel Be A
ol = 2~2.5g/l, Cg ASd e 1~1.58/l 2
°F 2.5g/l7tA v EA4e A o AFEH.
o] & KEHS A BoE F2 Fold
—#ETARE A DD Hops g2 gholoh

@, 28 29 38 z2 KM WEHHM

Sk Lok MR A st



801

COD Removal (%)
£y
o

A 1 L i 1 |
0 5 10 15 20 25 30 £
HRT (days)

D8 2. KBSy WYUMMY w2k CODBREH
R LK

(HRT)= ERHE WEPHORT) wda2=
COD grEMaAE S el Zlqld, B85 e 1:
19 1:22 BEAZ A7 ERGY AS w
#ao] Z A5-7F Yok, HRT o] dejA= 111
2 A7 97t ke CODAAFE] 7}
F ae, thgo] 1:28 AN ALr &4
HRT 7} 5~10 H LIF7F =4 R 459
COD grkpzsol 714 ach o] HEL o9 &
B3 uks} 7o) HRT 7} grop= = s 4po] Was-
houtso] 3 AX 7= Aol BoF #tkme
BES FA7] o84 X7 wfol oldrt A
Ztgich, ok3sA] 2, HRT 7} 5~10 H o] ¢l 4
Sofl HAAA A9-9 CODRpEMEe] Bed =
o BEE HA A Aol Washout
HE A Aoe o8y #ame dFzde &
F3td A ol f7b obdst A" AuHoz
HRT 7} 5~109¢l A% lelAq8 COD &fif
#e 3~8 kg COD/m?/d ¢ t}.

2% 364 SRT¢] wai CODRBREREL
Be SRT 7 & Ao 1:22 QA7 A
9] #HEso] & Aoy Yehtz glen, SRT 7}
Fe HfoE w2 HHAA] e A4
agol & Aeg Yevha Jdrt. o] EEE F
A A7 A o] #haddpe] Washouto] =1} SRT
7t ang 9A 24 gdme 8ol AR
2 FAe] atte RE 23 Fu e A F
ot whebd, gk olg) 22 B HEEHL
1:22 34X FE7b 238 1:12 A4
A FE 2o Ao BERE FAF2 A F,
FTAREAAE AL A9 HEFEED

FoE B2 - 19854 6 7

T Y T T
0L .
£
1 |
820.; -
3)
[ 1 1L 1. 1 J
20 40 80 80 100 120
SRT {days)
a7 3. ERYE WEHM otz CODREK

o

I~2g/l7} 2= 3d 5 Aotz 449k F
zAog 18 3¢ SRT = ugz e VSSo}
Aelg e VSSE JFeod AEdFH. &K
®51A HRT o} SRT 7} vt & BEhe A4
Egle] REME TAAZY Aol RIERE

e sy Ee] A # ol
(2) RIEEMERY LB ERY Wt v
2% 4% RMEMAY pH, BA(Bicarbonate
Alkalinity), VA F##HE SHRd @2+
WLE B Fa gloh. AfE] BADSFE pH
9} BAE Zasls 9o VAE 75z Q)
ot & RIEHC 3149 VAs=§ 24 &8

T T 1] T T LS NS B B G |

VA (g/1}

BA (g/)
3

pH

COD Looding (kg COD/m3/)

3 4. FRHHE ANEC w2 REMAY b
By BRe Bt ‘



ol wel 2 FE5} Wb £ 4~5kg COD/
m’/d o] 318 A £ HHAINA &E AF
9 VA S < Aube] AN A4 VAot
Z kRS A Hm P44 459 VA
FEst A ol e FdE = vk o] A
AL BEMIAA B HRT S YAAZ KEH
7t A AFA e KEE 2o BANY e
E ot Fr g A gk =R 111912
2 AN KHE#H 90149 VAREE 94
2 oul&gd o B HRE 1:22 AHY
FoE ode 28 29 Fz e A o
Z, 1:29 ASo] T g2 HRT o ©3 9
oz VAgle]l ¥ A 2t
(3) A=k EE sh2o W

2% 5 HEHE WA =tz AR
284 %g ez glvk. COD g7fze] X
H5E B2 sbash AES 2 glent, 01}; =L
b B 2 AEES BAH2 At F, FA44
1A Fe Al 6~Tkg COD/m“/d s} AA
olel, 1:12 FJAAR Aol o 5kg COD
/mi/de], 1:22 H4A7 ASdE % 4.5
kg COD/m*/d W9 7} A4 AlQl 2 k. F, HRT

3

ed
T

Gos Production {1/4d)

1) r
aA Q

€OD Loading (kg COD/m3/d)

gl 5. HEHE AfEe] wae asERY] HE

7t Fadd] o) HAY EuE FIYETFEF
#4mo] 47 Washout 5 o] FrKERZ] 7&-:-51
e A . ¥4, iR b2y ARAEER
& HErd) Bl BAR A$o #Epe Wa-
shouto] o] 1:22 345 A7t /b E
Eol =} Afzc] KA wek 118 AF
b AAE Aol Qo EAMIE =9 Wash-
outo] AAA NAANA BE FFE ALkE
£ AA =z Y ‘

e 7 8“___.

2]
»
T

1
-
i

»
o

H
LIS WL

PN
-

Gas Production (m3 CHy/kgCODem!
N : 2 i
1

@

=]

T
§

IS

o

T
|

C Oz (%)

n
&
T¢

Lkl Lt
5 6 78910

o
T

coD Loading (kg COD/md/d)
a3 6 HEME ARRd w@Ee dospE
Co, &8

w3 2% 62 HEHE AR wH2E 7}
24EEN CO, 58S Y Fx I+ &
figso] A2 5% pHoE ETEH CO &2
k= 2 9ch. kg COD Bk CH, £ER (m?)
o BfiEe] WA YFE SRTHEMnd =ty i
e RIER ez Bins ook vt K WM
Be ERME 239 22 d4o . 2
HlE RS mEMNR FHY BRY &
Hel ota&d gA @ AA" F, KEd
COD 7} #fkell A& A ol o] Pl &3 2
o] HeHy AR Autrt obdst Azt

1kg COD 7} A3 CH, 2 #me vt & el
2 ke 0.35mP U@ 28 5049 FAzE
0.32m® 0.2 29 COD& # 10% 7taFol Hsk
W E@Esgos & 4 g &, 1kg COD R
Hol A HEwe BREES 1422 B9
o #5 0.07kge VSSr} 4E=E Ao HE
gt} o] W9 SRT = # 90 H »tgke & SRT
giro] wel 2 AERS 47 F49 Aotk

28 78 & KHERC) glolA BE stk
EEe WLE Bl Fx 9ot 3.9kg COD/m’
/de) Eised gold AagERS 2 101
2 HAAZ 49 1,860ml 2 A i ER
g HEAS A 1:282 ﬁl*ilﬁ?fﬁl 4=

rﬂﬂ}f—L ¥ =23k ghg vepi o gl o] Wit
2 1:12 #RE AL A= H:@ZEKJ HE
ES EX N0 Fid S



T T T T T
cop L'?glna(m/nv‘/d)

oag xbbu
».

Cumulative: Gag i1}

Time {hours}
D8 7. RME ot Re Bb

ER-E A g Jdote AL 2 F2 94
2 RKEER) oA AffEe] #/AEw B
B TtatERC] BASoF Bt o K
Aol A 8.21 kgCOD/m%/d = BAMR el 2 7}
24 ERS 3.9kg COD/mY/de] A9 As
%zt

ol 4 ¢tmyols] HHBEE BINT HRE B
A FEE e AR MEEA, o £FE HRT
v B BEANES A4 2 Aer Yehtn
debe F, FEY ol REE 34 o8 FaAF
ong 22 HMHE AMEC 94 HRT 7}
4ol whel gha4ye] Washouto] o8t of 3
3 gFrvote] #id 93 JFL FEAA
b Eaetd ol Fxrsl BHEREIAE AY
3 & ¢ glovt McCarty 5®Po] FgslE 1~
2g/lo] Rt g el A Ao, Fike] Aotz
Kol AEET MiEE ol 22 49t 1 e
dEYol] FEE HERER & o] 89
Aoz rRgAc HFunAeoz RS BLHE
& B/ARAI Y 5t C/Nul g 248 3¢90
7t A3 ev PER BAHA G F, EE
b A%E 4% ERE 112 BAesld 8
1A%l A 51 BOD gz 5] &7 ¢lgich

3.2 BHMES KMo #RLK

23 8L 1H 1E BAEAD 1.8 KHE#Es)
819 HPREA REH lolA9 BHEe va
¥ Aol 1.81 REHE ABRKSQ EBE o9
BES T Jhad g3t AR #BEC Y

WS W2 - 19854 6 7

.o T L) LA
. 0; Mixing
80 [ 4iNo Mixing -
w L o, .
. > a0k R . .
& N o o
-§ 20
l 80 -
a b Al

A
a®™F R ]
< - D0 -
O‘OFM\FA‘* ...... -
20 4 ISR DA WY YN W I |
2 3 4 5 6 78910

COD Loading (kgC QD/"%/d)
O8] 8 JEEREARENS EMKEES] ik

o, Holst rERFE afERE FaFdo
EaC] MAHE g e, i 2 AR AR
WAAFE JhabERol EAH 1.819 K
g 2ok ®RER K58 BEAA 5 UAUA
g4y A= &, 2% 844 KAWL AF
o & el 2R/ av BAW A B
#o| £RI} ZadE A Bt F RKEEHS &
WA B BRI o] EEM hEE
38 A 2

3.3 ANRE

A HLEe) Ege S A2 Aer
deAn gled, BEREE 1R AEY
A = zuhE Hide) 49Adx 5 S
Zolct. pH meter & 717 s REK e VAE
d F8te Hkto] ®ES R, o Fikel #
RWRES A& Wafste 2okt &,

TBA=1.25 Alk; 1
BA=Alk,;—0.85 VA
o 714 TBA=True Bicarbonate Alkalinity,
mg/! as CaCOs
Alks, 5=pH 5.75 77| &] BpAl&F =&
Alkalinity, mg/{ as CaCQO,
Alk, ,=pH 4.37}2¢ % Alkalinity,
mg/l as CaCO,
BA=Bicarbonate Alkalinity, mg/l as
CaCo,

___79__



8 T T T
7 b © o ]
6 o 1
o]
o
sL e o
—54- ° o
e o
g
3 o o
83 | o °
Qv &)
£ < °
< D0 o
> o Ou
2 00, © c
o 0 o
o o ©
[°) o ® 4
80 ® Co
i °4 ©
- o o ©
So
0 L L ) 1 |
Q | 4 3 4 5 6
VApH
ad 9. ®is VA Bims VA Hww
T T T T T 1
o
16 |- °
141 ° °
<]
12 b =]
° o
10 |- °
- ° op o
5 °
o oo
8 8 o Fo) °c 0
Q
w ooo
0 ©
=gl o OO&P o <] :
B o 0 o
= o%:O
8 .. ° °
4 | o o
: °
o 000
%
o o
2L
0 1 ! 1 I 1 1
o] ! 2 3 4 5 8

VA measured ¥V

I8 10. Rl VA Sl kel Mk COD oo
A E2A

50
! ','"'/'I/ ’ /B LAY P T
puu, ul 'ij ﬁ g 7,/ 4

40f. / / / i
/I l/ } / / 4

F P /‘ / ‘
VA )

30 AN |

k- x4 A T4 o

2 /

ARy §
é / / // —y—
‘7
WL s /s
s*v 2, g
S, ,
e e " W
10} s s 78 4
,//, e , L ///// J
s P e Ni .
//// P e // /:’:/,:// Nightsoil
& G gl N S—— ELO

Bicarbonate  Alkalinity s ‘CaC0y (mg/1)

2811 EEREERS CO, pH, wake] ot 34

B OBAEEY EREH A$d+e pH meter
of 913 TBA k& A< 1. 25 Mol L.1o] xmr}
g Aom LthitJr &, 28 9& A4%H
o oA &2 F vl st gled A 2 RgHE
AE B Fx oo =28 29 102 EEK

Mol VA o} B4 (S)COD ghe] AatatAE
epll o lEdl VA S oF 4us SCOD ghol
oh. g B Aol A AR RER 9lo]A %
#hHyo & s = pH, Alkalinity 2 s}ue]
CO, Feke] #AAE vl e 29 113 2

. 29 Lol Bgel FheHAd dg A
o] Fefto] 3tel AN Aoz AAH £
CEEE e

4. ¥ B

el ofete] HRe] dEdot F¥EE WS
AR W Eel 7 HRTY SRTe glej Ao 1y
EfERA vl A 982 G448 &+ ot A
Al 48dsE £ oW dRYels HIEKE
of MEMEMS veble Aoz Az 2y
v REERE EEEE HRmEe] AR
of wet chad, gt HAHd ed HEER
€ FaAI7 AHAE BES FmE AR
R FHel 22 Aoz vehts gl F,
Eams EBAZE F e 1128 447
£ Aol Fo}k AR BRAW 1112 3
Aol o HAMA A e HAglel EE
ot Zo] HEERS welste ko] 2 A
22 vehts gl

A-LRBE R



L
# Wige 1984 ERMERAR ddq 3

gged, FRERTE N BEASHE KRE RE
TE e FLFE MRAEY YAAY =4
A&

2 XM

. Kugelman, LJ. and Jeris, J.S. Anaerobic Digest-
ion in Sludge Treatment edited by Eckenfelder,
Jr. et al., p.211, Marcel Dekker, Inc (1981).

. McCarty, P.L. “Anaerobic Waste Treatment
Fundamentals”, Part 1 : Chemistry and Microb-
iology, Public Works, 107-112(Sept. 1964), Part
2 : Environmental Requirements and Control, Pu-
blic Works, 123-126(0Oct. 1964), Part 3: Toxic
Materials and Their Control, Public Works, 95
-99(Dec. 1964).

. McCarty, P.L. and McKinney, R.E., “Salt Tox-
icity in Anaerobic Digestion”, JWPCF, Vol. 33,
No. 4, 399(1961).

A9 o, Fxd 944 A e astd 2@
AF, AR FAITEd T4 (1982).

. Rockey, D.A. et al.,, A 1,900m® Digester for
Laying-hen Manure, ASAE Paper No. 78-4569,
ASAE, St. Joseph, Michigan (1978).

. Converse, J.C., et al., Performance of a Large
Size Anaerobic Digester for Poultry Manure,
ASAE Paper No. 77-0451, ASAE, St. Joseph,
Michigan (1978).

. Kroeker, E.J., et al., Anaerobic Digestion Stab-

E5% B2 19854F 6 F

10.

11.

12.

13.

14.

15.

16.

ility and Food-Processing Waste Treatment,
Paper presented at the 1st International Con-
gress on Engineering and Food, 9-13th Aug.
1976, Boston, Ms.

. Siebers, D.M. and Brune, D.E., Carbon/Nitrogen

Ratio and Anaerobic Digestion of Swine Waste,
Trans of ASAE (1978).

. Van Velsen, A.F.M., Anaerobic Digestion of Pi-

gery Waste, 1. The Influence of Detention Time
and Manure Concentration, Netherlands Jour-
nal of Agricultural Science, 25, 151(1977).
Smith, R.]., Practicability of Methane Product-
ion from Livestock Wastes: State of the Art in
Livestock Waste: A Reénewable Resource, Proc
of the 4th Int Symposium on Livestock Waste,
109(1980).

HYz, A Prdxdd &£x9% HT
EEZE3EA, A2, 4335, 23(1982).

Hx, dAs A} A9, B E2H(1985).
Standard Methods, AWWA, WPCF, ASCE
(1980).

DiLallor, R. and Albertson, O.E., Volatile Acids
by Direct Titration, JWPCF, 33, 4, 356~365
(1961).

Jenkins, S.R. et al., Measuring Anaerobic Sludge
Digestion and Growth by a Simple Alkalimetric
Titration, JWPCF, 55, 5, 448(1983).

Ao x, Gz 99 FuAd, A4dT,
145, N ¢5¥E A (1982).

(% 1 1985. 4. 4)



