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Effects of heavy metal compounds, inorganic salts, hydrocarbon compounds and
antibiotics in methane fermentation* SonopaA, Y. and Y. Seiko (Fermentation
Research Institute, Inage, Chiba) Hakkokogaku 55: 22-29. 1977.

In an earlier paper, the biodegradability and toxicity of various carbohydrates
and alcohols under the anaerobic digestion were reported. In this paper, the effects
of heavy metal compounds, inorganic salts, hydrocarbon compounds and antibiotics
on the gas production are reported.

Studies were carried out through thermophilic digestion (54°C), with seed cultures
made up using synthetic medium.

1. Heavy metal compounds: Effects of Cu-compounds (CuSQO4-5H20, CuzO, CuCl,
CuS etc.), Cr-compounds (K2CrsO7, Cr(OH)s, Cr:Os etc.), Ni-compounds (NiSOjg:
7TH20, NiCla-6H2O, NiS etc.) and Hg-compounds (HgClz:, HgNOs) were investigated.
The permissible concentrations of toxicity were in the range of 200-400 ppm for Cu,
100-500 ppm for Cr and 40-120 ppm as Ni.

2. Inorganic salts: The permissible concentrations of NaCl and NH4Cl were 30,000
ppm and 10,000 ppm respectively, but those of NaNOz, NaNO3s and KCN, were only
100 ppm.

3. Hydrocarbon compounds: The permissible concentrations were 500-10,000 ppm
for phenol, toluene and cresol, 50 ppm in ABS, 500 ppm in PCB.

4. Antibiotics: The addition of Penicillin, Streptomysin and Kanamysin at a concen-

tration of 5,000 ppm had no effect on the gas production.
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Degradation and Toxicity of Various Compounds
in Anaerobic Digestion (II)
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Table 1. Composition of medium for seed culture.

K:HPO4 3g/l
KH2PO4 2y
(NH,4)2:CO3-H-0 57
NasCOs 3
FeCls-6H20 1Ly
Glucose 35 7
Corn steep liquor 35 z
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Fig. 1. Diagram of apparatus.
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Effect of Cu-compounds on gas production in thermophilic digestion.
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Fig. 3. Effect of Cr-compounds on gas production in thermophilic digestion.
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Fig. 5. Effect of Hg-compounds on gas produc-
tion in thermophilic digestion. -
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Fig. 6. Effect of CuSO4 and K2Cr:O7 on gas
production in continuous digestion.
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Table 2. Permissible concentrations of heavy
metal compounds in anaerobic digestion.

Compound Permissible conc.

(ppm)
CuSO45H0 700 ( 178 as Cu )
CuzO 300(C 266 7~ )
CuO 500 C 399 » )
CuCl 500 ( 321 » )
CuCle-2H:0 700 ( 261 o~ )
Cu(OH): 700 (456 # )
CuS 700 ( 465 4 )
Cu(CN)2 70 ( 38 7 )
KaCrsO- 500 ( 88 as Cr )
Cr(OH)s 1,000 ( 505 # )
CreOs >5,000 (>3,422 » )
CrCls:6H20 1,000 ( 15 7 )
K2Crs(S04)424H:0 3,000 ( 56 ~» )
Cr(NOs)s-9H:0 100 ( 3B 7 )
NiSO4+7H:0 300 ( 63 as Ni )
NiCls-6H20 500 ( 23 7 )
Ni(NOs)2-6H20 200 ( 40 » )
Ni(CH3:COOQ):4H:0 300 ( oy )
NiS 700 (453 7 )
HgCl, 2,000 ( 1,478 as Hg )
HgNOs 1,000 764> » )
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0 2 4 6
Time in days

{EEINS. i Yamada 3k Tonomura® |3
HEDAREM B LU seed ZHNTHEATICEIT S
KBILEHOEBEBE LI EBRT, HinlLic Hgtt
DRERPOMLSE BER, RBLTT L28EL
TWnb.

DEORE»LESE OBEICH LT REEIC
NasS 3 EOREHELY, FREATETINT
FAtEER T 2HMBIBOBMC X > T, * & VY RE
T LESBOBEEFREERBT A ENTE .

$EMES  NaCl, NH(Cl, NaNO;, NaNOs 3 &
U KCN oW TCHEBDORERT- 1. TOREL
Fig. 8 [t7R7.

NaCl CiZ 20,000ppm T3 & A EH &Rt
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et 3pEEIIZE LS, NaNO,, NaNOs & dicHA
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KCNDBEARKAF VY OEEENS XDIZCNE
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Table 3. Permissible concentration of Na-, NHs-
and K-salts in anaerobic digestion.

Compound Permissible conc.

(ppm)
NaCl 30, 000
NaNO, 100
NaNOs 100
NH.(CI 10, 000
KCN 100

SOEFRLES B KU ERL EDORILKZERILEMIT
DINTHEE L.

T2/ —=-WVHELTT72/ -, by, RVA
s2anwz /) —w(PCP), o-, m- 5L p-2 LV —
OB O WTHIE LicikR % Fig. 9 KRd.

PCP PI41i3#%y 500 ppm DT OEE TidA 2 Ekid
BEAEREINT, 2,000ppm D EOWEEIICIL > T
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27 =/ = BE 300ppm D) kicls s L PEE &
N30, 9 BMIULE O Fi3mEd5R <, ThEBgisicHE
=4 F (RAYAR

PCP OfEIIFELL, HTD 15ppm OEE TH X
RN ROK0KIC BT 5.
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Fig. 9. @ Effect]of fphenol compounds on gas production in thermophilic digestion.
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Fig. 10. Effect of hydrocarbon compounds on gas production in thermophilic digestion.
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Fig. 11. Effect of antibiotics on gas production in thermophilic digestion.
(1) pyrimidin penicillin G (Cryst.): Ca2Hz27,OsNsS (200,000 U/g)
(2) dihydrostreptomycin sulphate : (Cs1H41012N7)2-3H2504 (1g potencyl/1.32g)
(3) kanamycin sulphate : C1sH3eN4O1:-HaSO4H:O (1g potency/1.38g)
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Table 4. Permissible concentrations of organic
compounds in anaerobic digestion.

Permissible conc.

Compound (ppm)
Phenol 1, 000
Toluene 500
PCP .. 10
0-Cresol 500
m-Ciresol 1, 000
#p-Cresol 1,000
ABS 50
PCB 500
Heavy oil 30, 000 -
Penicillin 5, 000
Streptomysin 5, 000
Kanamycin 5, 000

ABS, PCB (ZiH1t#) B LUEMH (CEH) OFE
% Fig. 10 it7R 7. PCB ¥ XU EMIZKICRERD /-
T4 uERy Mek->THREY I X3 1CHML,
—B¥E7 52 a5 RE, MELTHUEZT-%.
PCB B0 KEISHE A RIENAS, 500ppm Pk
OB & H 2 ERITH OB TS 5.
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1z,

HREHBR v 3Ivvy==yv) G058/ g),
WEYEFox b7 bwa vy (g HiE/132e) ¥
KUHEE A F <4 v (1g F1ifi/1.388) @ 3R D0
TR L.
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ppm OBEICHMUTCRIEET - 7cds, Fig. 11 iR
TEINTRd 5000ppm O BE & TH X HERiC
NI EHEERITD SN - 1o

BRIC, RILKBEREYB XUHEHED A 2 v
REEICHT DI ARAMES ¥ 2T Table 4 [TRT
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FEx OHESB/LEY, BEEE RIKZERLEY
BIUBREMECONT S 2 VRECRIZTREL R
HqL, Tz hoOHFABRABELZHEL I LK.

1) RESLAHO» 2 YREICHT 2HABRE
Eil, Cufd LTH 200~400ppm THo7:. 2 o
— LAYt AY BT IS ERER 2 —RiC

BETHEY, 3fizo—2i1cthU6Hs o — oD
FEVKTH-Te. =virvtAthid, NigL LT~
120 ppm HSFFABHETH - /.

2) DLEo&BIAYMICOVWTERBRL ~VHHE
T, BB RBEENDIEL, Thied0WTK
By, BIOSORARED bOUHEESDIT.
—%, NOs, CN %2579 % b0 MEBE T b ES
ZLuw.

3) F A VEHBRIFIHAEERE U hcES
BEOHMEE S it WEICH 58, ChRESRE
DRERPICAERT 3 MLKRE S S U TREMIEIC
BBHZELILED. > TEOHRBERRBK PO
BYERUDBE L > THEE S F 5.

4) Naigop5H NaCl |3 30,000ppm I THEET
& 505, NOs, NOs E2F T2 bDRAENELL,
NaNO: s LU NaNOs O #F AR F#E 13 100ppm T
Hotc. Fio NHC 3 NaCl gl L3 hicfEDs
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7 v VIR T AHELHETIEI 2 v REBEOES
18D BT IR L.
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K> THEBELLNS, Rv&/anvs ) —n
i3 W5ppm BHE O EEE THXbHTHEI #HL.
ABS {3 50ppm D) I, PCB {3 500 ppm ) k- CRiEHS
@WHON B, Eihid 30,000ppm OBETLEEIRN
) FRZNOHMBICEBH ZER GRS NI

6) FIEMEORYIvYR=V) v G, L
FozX b7 =g v vBLUHBEAF <4 Y VTl
5,000 ppm DEEF THEIIED SNITh - Tk
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