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INHIBITION BY LOWER FATTY ACIDS IN COMPOSTING

HBFHT - BEE_*
Hidetoshi KITAWAKI*, Kenji FUJITA*

ABSTRACT ; The inhibition process in composting was examined using newsprint and dog food
as substrates. In the studies, it was often observed that there was apparently tittle
amount of oxygen consumption when compost had a low pH. It was found that the inhibition
was mainly due to the formation of lower fatty acids and the eventual decline of pH.
To know the effects of pH and lower fatty acids on composting process,oxygen consumption
was measured at different pH which was controlled with acetic acid, sulfuric acid,
ammonia and potassium hydroxide. 1In all cases, the optimum pH for oxygen consumption
was in the alkaline phase. On the other hand,little oxygen consumption was observed in
the acid phase. The decomposition rate of acetic acid was aiso studied by dosing acetic
acid to ripe compost. There was time lag hefore decomposition of dosed acetic acid
began. The lag time was prolonged exponentially with the increase of its dosing level.
However, dosed acetic acid was decomposed rapidly after this lag time.
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Table 1 Components of the substrates

used in the experiments

Dog food Newsprint

Indexes
Volatile solid [¥1| 92.5
Carbon [¥1] 43.5
Nitrogen [%1] 4.66
/N ratio 9.34
Sugark [¥] 16.6
Crude proteinkk[3]| 29.1

971.7
47.5
0.058
826
0.25
0.36

¥ Sugar extracted by hot water and
detected by anthrone method
%% Caliculated as NitrogenX6.25
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F16.1 EXPERIMENTAL DIGESTER AND INSTRUMENTS

Table 2 Experimental conditions of batch runs and inhibition

Fr-—ArBONBIL LD+ . _ L . L
Experi- Dog News- Seed Initial |Initial Air Flow| Inhibition

tabh, 36, FEWM  pent  food print compost m.c.  C/N ratio rate

LA oMick, 77~ [2] [g] [g] [%] [1/min]

ffaoe—2~%%% B pny 953 953 100 50 aboubt 20 2.0 | exist

BEExorbrae—3—LHEE RUIN2 950 950 100 50  about 20 2.0 exist

agsrc iy, neem RN3 95 955 100 50 about 20 2.0 non-exisi
RUN 4% 921 943 97 50  about 20 2.0 exist

LA LOoBRBEER—E
BFELTWDI, BZKIXZ % Product of RUN 4 was used
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ALEB1 26 lERRELITW, TOoRE1 B4 E,

15A8ToMPEx Lk, SKERZS0REIHRERDLS
kK, BFT 22t CHETX LR, BHCHWAZRUNOR
BREHZE Table 2 KR T o
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in the experiment described in 3.5
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CRLEHEE, 20T
& * Table 3 Change of oxygen consumption rate caused by pH adjustment

TA FaX—=vgrL

RABTDD, 14~ * Added Maturity HAC NHs  pH Oxygen  Optimum Oxygen con-
‘— o2 DBRKE chemi - of in in before consumption  pH¥ sumption at
2T Ya IR cals compost com- com- adjust: before adj. after _ opiimum pH
(R BIEE, LRERET post post mentl-] [g/kgeh] adj. [-]1 [g/kg-h]
3R zp, M immature high low  5.11 0.023 9.23 0.242
RREMBEIRNECED KOH immature high fow  5.23 0.012 9.92 0.162
FH L DEERAAZI 2 CHCO0H mature low high 9.41 0.145 8.51 0.230

H2S0+  mature  low high 9.40 0.123 9.40 0.123

B, pHAA > %2 . : '
v oML T ¥ ?p3;$gg ?2cxg;%?gnwere Judged by the oxygen consumption ammount after
L2 OOT, RROUBEFAEETHE, FE Y1 0BHOAFa—v a3 0BTR, ¥XHTOR
BOMEERE, KF¥ov v 7 A pnREKBCICALALHIEWIBVWpPHERLALZ, TOk®H, Table 3
WRLARBEpHI, AELAPHD, 22 0B LTVWEWEEL LN L0~1B0OHOREBERE +
HBwtTtRHAL ko

RICO~1BOMOBENBEZEOM % WM p HBNC Fig 9—a, 9—b KR+, Fig 9—ald, BaRAEL
THRENABIELATISF X 2T V2AWCpHE LRI AEEGTH D, Fig - bEBRAB LA v+
RAPCBREMATCPHR TTABA TS, Fig92lRTrosk, BpHOIYFRb%2 725 ) %M
WTpHREEL T oA BBIE, »2dEWpHTAE ZMEBRETTo KMILr Y9 2a2HwTpH
BEEZToAIDOHBT¥E=T2HNAIDIVENpHTRREZBREBEERL TS, Zhid
KEBRIA VY 2O FERTvre2=Tih, SpHBLEWIHEDKEL 2EERAIWADTHS I,
—%, Fig - bCRTIOSCRAR LA >F XV CREAEMLAZERIC S WTIHE, Fig 9—asHBLT®
PENpHTREFZBREAFEELAOL A, TORRT, MBEAMLAY > 72 ORRMBEE # p HO
BT eICHBEBACRI LTI, BBRERMLA dpHSMB CE—rRRALNE, Thid,
WL 28Ry, ME2ALAWEBEOBBEOBECREZEL L TARINIZZDTSHS 5, Fig. 9—b
CEWIKRLRRORETEZBYHBRLABE, pHH _ — y — —
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DEBHLEELTINTDS D0 ﬁ&lOKﬁ%%ﬁfé o ¥ .
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Ehbhbo AE, REMANTREES ERT R, | | o N
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Tnib ° F1G.10 AGETIC ACID CONCENTRATION VS. OXYGEN CONSUMPTION RATE
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DOFER % Table 4 & L FFig. 11 KR T,
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FI6. 11 OXYGEN CONCENTRATION IN DIGESTER AFTER DOSAGE OF ACETIC ACID
ARINDETTCOBREBERELL EACH NUMBER CORRESPONDS TO EXPERIMENTAL NUMBER IN. TABLE 4.

*#Fig.1 1 C/rx¥, Fig1l1
KENTHRELABBOBHBRPOBE L] a gEHlOXNBOBERE Y7 5 F LA OHPig 1 2 Td 5,
Fig1 255, 1aglMitBHETOMBRBRELOMCIERBENZ2EREB DT LB b,
COBRRE, #XLEBEREAB T LIEEN S, BELAKROSBRITELAEE 2 CHET L O 5
—EORME BT I L LEBEDZOTHS 9, o7, TOl agHiE I T2 ORESLEKREK
ET L nEL LN D,
BHEPONBRBESL ] a gL OMICFig 1 20 L5 2BhRRITOLRETSE, 12 gz
TChrs ), BHETOERBEEY Clmg /1 J]ELASBE, a, bxEB/FREEL T, KALKD

Do

Table 4 lag time before the decomposition of added acetic
acid and the amount of wxygen reauired in decomposition

Experimental Number 1 2 3 4

: Acetic acid [Additional amount [g] 10 20 30 40

/H additional Compost dry mass [kg] 1.224 1.157 1.087 1.044

MSTYFTM;TH. rate Additional ratefg/kg] 8.2 17.3 27.6 38.3
InT=339xi07cr0835~_] /- Before addition 9.26 9.10 9.28 9.45

¥ =099 pH After addition 8.58 6.48 5.52 5.18

} L/ After decomposition 9.10 9.28 9.45 9.52

H Y / Acetic acid |Before addition[mg/1] 8 0 0 1
100 v concentration|After addition [mg/1] 490 868 1259 1553
w /- in leachate |After decomposition[mg/t] 0 0 1 6.
i o Air flow Li/mn} 1.0 1.0 1.0 1.0
< Moisture content [%] 53 55 57 59
/A Temperature % [C] 25 23 22 22

/ Lag time [hes] 11 53 119 486

/ Oxygen Theoretical %% [g] 10.7 21.3 32.0 42.7

. required in |Observed k%% [g] 11.9 31.1 37.5 61.6

: decomposition|Observed/Theoretical[g] 1.11 1.46 1.17 1.44

0 400 800 1200 woo %k Compost temperature at time lag
ACETIC ACID CONCENTRATION (ma/tl.. % Time between acetic acid addition and the peak of its

decomposition(Fig.11)
FINT TEAGHATE va Lac Time  ¥¥%  Oxygen required in complete oxydation of added acetic acid
BEFORE DECOMPOSITION k% Oxygen consumed in hatched area in Fig. 11
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OXYSEN CONCENTRATION

T soaﬂ_..]

OXYGEN CONCENTRATION

C* 1489 mg/1

ACETIC ACID CONCENTRATION

ACETIC ACID CONCENTRATION Cq/t]
T
N
¥
i
!
3
OXYGEN CONCENTRATION [ %)

ACETIC ACID CONCENTRATION ([q/13

OXYGEN CONCENTRATION [ %1

=720

mgil
A T S S N R A
1] 10 20 3o 1o 20 30 40
DAYS | DAYS
F16.13-a ACETIC ACID CONCENTRATION AND OXVGEN CONCENTRATION F16.13- b ACETIC ACID CONCENTRATION AND oxYSEN CONCENTRAT ION
IN COMPOSTING DIGESTER (RUN-|) IN COMPOSTING DIGESTER ( RUN-2 )
ln T = a-C + b (1)
o,
T = exp(a-C + b) (2)
kb, Fig12%20(1)X>b, BIMRELTHRWT,
a=3, 39X1073 b=0, 835 (r=0., 996)
thd, REL, rdMHBERETS 2, czzT(2)KXId
T = exp(3,39%x10%-C + 0,835) (3)

Lh b, time lagofid, MEBEEEIE LOTEL, 2 ALRELTH D), pHLBHBEFTOHBRRE
ZOREOENIBEALR LN Z W, L2 REABEOY - 70K T, &8 A2 pHO LA LBRHEK
FORBREORIBRAONE, CoOLE, Figgl 1CFnT time lag OHPOBRRBEL*—R251 »
L TREBEOE -7 THEBEILABREE TR LAKE (Fig. 1 LORRES ), HELAHROS B
KHBE2BEBLABEL L{BPLKEDOERB LA (Table 4 ) RoTHRELAKRE, o
BMEBBEOE —IBRONALEILRLASEEENDIBRINLLELDLNSE, TOLOK, BFR*ERE
CRE LR, —EHHO time lag 28 6h, BRELAKBRIEZO time lag OF, —FERKHBI N
BriMbdhoke

OB EERBRERIKIC, HEMERCENTERI A AKHBRLI>THER ALIAhAHE D tim
e lag RIS A RBAEETHnE, COBRY, HEORRL 2 AR, HXELL B4R
INLFERTHHLELOND, ZOFELTCRUNIHIUFRUN2OEIBMBE LBRERELILLOHE
%% Fig.1 3—a% XUFig.l 3—blKFT, Figl3—a®IUFigl13—blsTAMMRBEL] a
g BEMOBEREFig l 2P CHRELALZ, 1 agEMr(3)XNTtELbhafEL b RKESRBOE, B
UANOBBIEBE ALTEROADTDS ),

4, 5 B

HEEBRCEr T HEFR, REAZE0EZ2ERATE 5, CTRERRKD LT 5EREHRIC
LB5pHET%%4%, TORE HRBESERITL, MEOREBE®*RDLTLEELLA Dt ime
1agnw, BEBHENCRS 22T EBbhoke HoT, HEMEBERBCEAENER ABGICE, =
YRR MPOBZBOEM, BMMOBAZ2ECHEEL2FT24E, pHOERSROBRIC L > THEREM
THCENTE D, BAEAPCHELZERITLABICE, ERHEVHROBEOERLEEREBCT E80
BrREEZELbNDB, LaL, 9vERF 70T 2BENBEBECIREHE2ALE L, HEOTH LB
LEBL VW, 4BE RSO ERIEHROEREE L AMBROHES b OBEHREL LEL T Do

B LH .

1) dkBF%- -BaBE- > EHEEREREEDOEBIMCErITZMAZEILpH, ECOZH, F4MA4E
HHERMARRRBERLE, pp 92~95 (1983)
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