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The Application of Surplus Sludges from Human Waste
Disposal Plants to Sandy Soil (1)

—— Chemical Component of Surplus Sludges ——

Isao KaTaokA and Ichiro KaTAOKA
Laboratry of Applied Analytical Chemistry, Faculty of Agriculture

Abstract : To apply surplus sludges from human waste disposal plants to sandy soils, widely
distributed in coastal districts in Kochi Prefecture, the chemical components of these sludges were
examined in report (1).

1) In moist sludges, gross moisture content (%) was 90. 9 ~ 64. 9, the color black (mainly with
FeS), brown or rarely yellow, sulfide-S (ppm) 257 ~ 27 and IN-H:SOs soluble Fe(I1)/Fe(III) various.

2) In air-dried sludges, residual moisture was 28. 50 ~ 5. 50 %, the color brown or black (rarely
yellow, grayish white or orange), sulfide-S 124 ~ 19 ppm Sulfide-S and Fe(II) contents of
sludges decreased with air-drying (by oxidation).

3) The color of sludge ashes on ignition was orange, brown, grayish white or gray (rarely red
or yellow) and the ash content (&) of sludges varied from 52. 07 to 8. 34 owing to the influence of
inorganic coagulating agents added. Many sludges showed alkaline reaction and thoso pH values
generally decreased with air-drying (by oxidation of sulfide-S). Especially, - the sludges to which
a large quantity of Ca (OH): added showed higher pH value. .

4) K20 content (%) of air-dry sludges was 0.44~10.05 and CaO (%) 35.89 ~trace. The

sludge to which a large quantity of Ca(OH): added showed higher CaO per cent.

5) Total P:Os content (%) of air-dry sludges was 11.73~0.82, N _Hcl soluble PzOs( %)

5
10.02~1. 57 and the solubility ratio (%).to total P2Os 100~47.

6) Inorganic N in moist sludges is mostly composed of NHs-N. Sludges being diluted with addition
of coagulating agents, the total N content (%) (air-dry basis) varied from 8.29 to 0.92. Inorganic
N (I. N)-forming ratio (%) of organic N in sludges added to the sandy soil (HAMAKAIDA sandy
loam) varied from 41~ 2. Higher pH value - -(especially based on a large quantity of Ca(OH):
applied), higher salt concentration based on inorganic coagulating agents added, higher soluble Al
and CI percentages of sludges are considered to be the cause of lowering of I.N forming ratio.

7) The sludge to which FeCls, Fe2(SO«)s or Al:(SO«)s applied showed higher CI, SOs or Al.
porcentage
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KEO—SC (0X) : sludge cake (oxidation), 'f‘?ﬂ?z’z’f—*r CUD)

BA—SS (OX) : surplus sludge (oxidation), RFEER (BAL)

BA—AS (OX) : aggregation sludge (oxidation), (ﬁdﬁf?dﬂ (&1

CH—HW : human-waste residue, L&

CH—SS (0OX) : surplus sludge (oxidation), éf‘%ﬂ?’%{fé (@Eﬂz)
NI—CS (OX) : condenced sludge (ox1dat10n).‘. (ﬁ‘»’éméf?(]@ (‘b
RY—PC (OX) : primary cake (oxidation), *?ﬁ(’b‘—ﬁ;{ (&A1)
RY—SC (0OX) : secondary cake (oxidation), &% —* (B1L),
KA-DS (DG) : digestion sludge (digestion), {§{Li5/R (1H{k)
KA—SS (OX) : surplus sludge (oxidation), KXHER (BRI
AK—DS (DG) : digestion sludge (digestion), /L5 (L)
KN—DS (DG) : digestion sludge (digestion), W{LER (1§1L)
KN—S S .(0X) : surplus sludge (oxidation), REFER. (BRI
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Table 1. Coagulating agents used for sludges

sludge sample inorganic (higot:g;gll;':mer)

KO-sC (0X) Fe2(SO4)s, Alz(SO4)s, Ca(OH):
BA-SS (0X) : —

BA—-AS (OX) Al2(SO04)s

CH-HW ' —

CH-SS (0X) —

NI-CsS (0X) —

RY-PC (OX) —_

RY-scC (0X) | —

KA-DS (DG) S

KA-SS (0OX) FeClis

BK-DS (DG) -

KN-DS (DG) Fe2(SO04)s, carbide residue
KN-SS (OX) FeCls

SE-DC (CH) Fe2(S04)s, Ca(OH):

[ TT 1l lollolooo

SH-DC (0X) Ca(OH):

g ® £ =

WELEL LT, SURBENERE, BELD 300m ABO4( loLEE A, Mk
WELBHH T, E=—rnay2sE0, R8I, BEMLT, BRBESECINE, B
69.7%, WW14.4%, #W2.2%, WL 1B TRHELTH %,

41588 FR HAMAKAIDA sandy loam

£ B F &

ke EREEK4Ar (B, #EEks (110°C)

K5 N—F—iCk BN, BEELTBIFICS X 5,

HEoe BRAE, B, Koo0f6%, Munsell i85 D translation of color names? IC &
> TRLU,

pH 757 2ABEBTOWEICMAREIKEMA 7 BERHE (1 +10) & Y&EKICOWT, &
BAREHE (1+2.5), KREOE &3 (1+10) ¥ YBREIK DO THE, -

Fe (II, III, IN—H:SO« soluble) 75IEDEHEIC, FeCls, Fex(S04)s R EBHLSNIED
BHY, ThdO Fe BHEREELICEELBLT, ZENLIEEATOEOEDOTHEEH5, | N-
H:SO. TRILT, ERL7 Fe #b-T, TNODEKE Lo MBI, Fe(l) EEENE
B (D) SNTIRE, Ama 525mu) T, Fe(ll) 13, #£ET2 Fe(ll) #BLLT, B%
Nl (a& Y HY) THRA, Amaw 480mp) TEEOK, Sk Fe(ll) 23L0W0T
Fe(Ill) AR 71,

IK{E, P20s5, K:0, CaO HMEEIKsS O icdEl, REBER (<2mm) ——ﬁﬁié%:ﬁdﬂm
LY, HCl A THEREEAEL O»Z L, 120°CTHERELT, 71 BIBEOBRIFETIRL, &k
I HCl AIMAT, ML, ol lLcoks—EfER LT, RILEEKE Ui, RILIEK
Dol —Di, 'Y ITF 4 v 28 (BREEK) T, P0s 2ERL, —2d, REDHTT K0 %
FRL, —2R), FU— MEERET Ca0 2EH L7
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'—1;——HCI soluble P:0s TIRDOTMAMER S DERIED D b, -—I;I——HC1 BNEEY WL, REEE
R (<2mm) —Ef% S-—HC TREL (0°C, SHED. 4 BARLESRICONT,
) IF 4y 7k (Bl T P0s ZEM U7,

total N HHiL L 3,

NH;—N +80 NHi—NERFEICELT, 0% KCl GR (FRBTVAVEELET L6500
BEAETH-DO KCl BRICADBO HS04 ANA L) TERIBLY, EELNTL, B
Licalg—ERETvA ) ETRESEFEL, Wil H:SO« AEICRIEYE, F 27 —RELMA
T, BOEXEHE (Qne 420mp) TEREL

NO:— N £#D NOs—N FEMEICH#ELT, HREKTR vRHELY, ﬁﬁ&f;b’ciﬁbi
ik, BRE—A—iC5oL, hBERBRALY Y AEMATEE, BE%, BRoBLELOEK
AHREBEEL, 2O—EREED, MESY OFHEIKE T, BRKEE Qna 528mp) TE
il U

NO:—N NOs—N RiE#IC>0T, G. R, BREiIC & > THRESE, BHEEE Amas 518
my) TEREL T

urea— N JBEHRZEERHRICEL TKTRHBLY, BRoABL, of—EREL-T, Y747
L) AFYBCE > TREOS RO, BHREE (me 480 mp) TEB L,

REERAOER - NOWKEICHK T 3EME oL LHRAEEY L, L85 (HAMA-
KAIDA sandy loam) 100g #7727 &L, £hiC total N &L T 40 mg iKH 7 3 AELER
(<2mm) A2FML, TBMOBKED 0% &£705 X SKERMUTERELZL, 30°COIE
BRPT, B0, KSBREEHALOD, 3BMKE%, NHi—N+NOs—N O&R+##EL, +
HMOADT 7Y /EEELEE, ROXSICLT, HH— NOEBILEERD

40 : N (mg, as total N) added to the soil (100 g) with sludge samples.

I. N (3W) : Inorganic N (mg, NHs—N+NOs—N) -found in the soil-sludge mixture after
3 weeks-incubation (30°C, field condition).

I. N (O) : Inorganic N (mg, NHs—N+NOs;—N) originally found in sludge samples.

L. N (S) : Inorganic N (mg, NHs—N+NO3;—N) found in the soil (100 g) after 3 weeks-
incubation (30°C, field condition).

1. N-forming ratio (%) : Inorganic N-forming ratio (%) of organic N in sludge samples.

1. N-forming ratio (%)

_ L NGW)—L N(O)—L N(S)
- 40—1. N(O) 100 1)

sulfide-S #ZILTTERBEBHIERO As RLBERAL, FBMEREL Y, FMHMERICKIOE
Wik E LT, Iml 255~50 ug S 143 NaS ik | ml A%@Bic& b, 90°CicmiaLz
IN—H:SO« 49 ml 2Nz, 7 2% L, 90°CERABIVMNKEL T, s RBRKE SR
Lo REB—ER (LR 2RMUCHBICED, IN—H.S0. (90°C) % 50 ml X, fEREFIC
0B KE L TR AT B S, 55 LT L SRR E KB L T, EERNIC sulfide-S
KW ize -

80« EEHZ, EEAIC Fea(SO4)s, AL(SOL): MRV SR, ERIKIOFILOBRILEN

T SO BAT, FUKE, Al ERETLEUE S-—HOL RERER, LK (79
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The color change of sludge samples in accordance with wetting,

Table 2.
drying and ignition
Moist siudge Air-dry sludge Ash
Sludge sample (9%1;055 moisture, (residual moistu- Slesoven
. & . . "
‘ re, (5500 C) 1ignition
KO-SC greenish black light gray (surface), | bright reddish dull yellow
(82.7) dull yellowish brown | brown : orange
(0X) (inner)
(18.04)
_ brownish black black (surface), light gray light gray
B(AO XSS § (86.1) brownish black
(inner)  (17.08)
_ brownish black dark brown
B{XOXAS S dull yellow orange | light gray
(83.0) (28. 50)
yellowish brown grayish yellow light brownish
CH-HW light reddish gray
(64.9) (18.13) gray
CH-SS grayish olive blaék reddish orange
ox) dull orange
(90.-9) (12,' 53) with white mottles
NI-CS olive black grayish yellow
(0X) orange dull orange
(66.7) (12.50)
— grayish yellow
REYOXISC dull yellow brown orange dull orange
(9.95)
RY-SC . reddish black . .
brownish black light gray light gray
(0X) (16.91)
_ brownish black dull yellowish oran-
KA-Ds ge (surface), dull light lish eray | light
(DG) (66. 2) yellow (inner lght purplish gray | light gray
21.73)
_ olive black black dark reddish
K(AO XS) S dark red
(83.6) (13.24) brown
_ brownish black dull yellowish
AFDG% S brown grayish white light gray
(69.0) (18.00)
_ dull yellowish dull yellowish
K%\ID GD) § brown orange red yellow brown
(11.07)
_ reddish black dark reddish
KE\IO S)S black red
(18. 42) brown
_ light gray
SFC HD)C olive yellow light reddish gray | pale yellow
(5. 50)
_ black dull yellow orange dark reddish
S%-IO X]:;C brownish black

(718. 1D

(11.82)

brown
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oy o a—BRY VB, ABEY, Amas 540 m/l) ffgﬁbfco
Cl REETIED CI” ERICHELT/KTEE LY, 9D CI- % Mohr HETER LT
Al(—lg——HCI soluble) FEROEIC AL(SO)s BRNLRS DB D, Al ZHEMICH
B B (KILREDERT v F15 ) CCTH, HHD %—Ha JES I TER AL
BU, MERICONT, BRI (T3 VI, lme 525mu) CTERE L.

ERBEE LS LUEER

B, B8, HREFROBOEL FHROEM, AE, BRICESRSB0%E{{E Table 2
ERT

B TR DMK 290, 9~64. 9% T, IR, B, BKEEORHKELERL, BREROEHAK
4313 28.50~5.50 BT, faid@, B, F}, KA, BEULEOBAERL, B BEORESS DL -1
KA OEiZ, B, 8, KaztBRens <, ok, BeEREotzRU 1o

BIED sulfide-S, Fe(Il, I & HRO sulfide-S, Fe (I, @) &% Table 3 &/RT,

Table 3. Sulfide-S and Fe (II, III) contents of sludge samples

s s Gross Sulfide-S 1 N—H2S04 soluble
ludge Sample moisture :
2 Fe(Il) Fe(Il)
& | (opm) o e Fe) I1)/Fe(I0)

. 60
07

moist 82.17 67
air-dried — 62 0.15 2. 16

KO-scC
(0X)

02/trace
89

moist 86.1 35
air-dried — 115 0. 065 0.074

l'.U
U)
o o|le o

O

wn

moist 83.0 150 5

BA—AS .
air-dried — 82 0. 026 0.013 2.0

(OX)

moist 64.9 76 - 3.3
air-dried — 3l ©0.028 0. 057 49

CH-HW
(0X)

o

air-dried - 124

moist 66. 7 119 6.4
air-dried — 93 0.17 0.12 1.4

moist 66. 2 57 o 23.0
air-dried — 31 0. 025 0.077 0.32

(%)

.62
.20

moist 83.6 217 .
air-dried - It 0. 34 .74

[=—1

moist 69.0 110 168
41
69
012

air-dried — 38 0.036 0. 088

moist 78.1 257 _
air-dried - 29 0.038 312

3
5° |
}
|
CH-SS % moist 90.9 28 0. 017/trace
|
|
|
|
|

e ofle
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Sulfide-S i3, EEBRT 257~27 ppm, BELBEIR T124~19 ppm %R L 7. BEBEIRIHEEK
4390.9~64.9%8TH D, COKDZEEL TEBBRO sulfide-S ZREFRCHBETHIT, &5
KEWEIE S, BEBRO sulfide-S HRAEICE DBILENTRELT 5,

ZEEDO XD TEVELE, ++ v kBcgk (UL, 6% Fe(OH)s) H LU Fe(OH): OH
& UT, IN—H:SO« A Fe(ll, MY %3k, Fe(ll)/Fe(ll) %k, €03, EHE
BRICBWTAT, REBRIKEVTNTH 1. THbL, AEKES Fe(ll) O Fe(ll) ~D
BILERT, (BEBRIREDEELHOMH D, HHEETH >k, Table i3 Fe(ll),
Fe(Ill) D#udE 3R &3, Fe(ll)/Fe(ll) OARL o

Bk, BLOBFKIONT, 2RER, BB SH-DC (B8, B) QREMPO IN—
HzSO:« TITA Fe(I +1I) M3 16 BEJZETHY, chdD Fe FEBHERP TIRRBS Fe(ll) -
EEZON, BEERDO sulfide-S & 257 ppm TlE %R L, BEBROERD FeS KEEX
NTNEE5THb, COBRRBETIT, FeOs KL > THEAEBU S, KO— S CHERPRE
T, BHEBRO Fe(Il+1I) »2.31% 7T, FEFEREKEML, KA—S SHEEMNT ) —TET,

" Fe(Il +10) #%2. 08B THEG STRK %M T Fe GBHBLLB LS DI, BEBED FeS iC & 5B

AL, BEOTHIRBIEBU I, '

BRD pH, KNSR AEEROD ash 8 (Table 4) 13 52.07~8.34% & 13 D DEB) AR
Lto 2D B ash H0BLIEERTEKO—SC (52.07%), BA—AS (40.44%), KEN—DS
(42.50%), SE—DC (46.20%), SH—DC {40.04 %) 3V 7ad, WEEERNEERLL
LDTH 5 (Table 1 BR)o KDDENH DR, HROBEA N E T 2 HHIF TOREHIZRNY
RIKC 1L B,

Table 4. Ash content of sludge samplcs

Sludge sample Total ash on ignition Sludge sample Total ash on ignition
(air-dried, <2mm) (%) (air-dried, <2mm) (%)
KOo-scC (0xX) 52. 07 KA-DS (DG) 3139
BA-SS (OX) 24.07 "KA-SS (0X) 15.178
BA—AS (OX) 40. 44 AK-DS (DG) 39.56
CH-HW ' BTN KN-DS (DG) 42.50
CH-SS (0X) 12. 45 KN-SS (0X) 29.04
NI-CS (0X) 15. 81 SE-DC (CH) 46.20
RY-PC (0X) 8. 34 SH-DC (0X) 40.04
RY—-SC (0OX) 11.18

BRIET VA YHARTOOMBE L, $, BEBRRBERICEL T pH B—RICET LD
i3, sulfide-S DEBILICE Z2HDEEZONB, (FRIICHY BHILH OB & L3R DOBH(L)
#wiic pH 0% Ko—SC (BH#AN pH 12.70(1+10)), SE—DC(CH) (R&HRE pH
12.42(1+10)), SH—-DC (BMER pH 12. 10 (1+10)) RVFNHELIC Ca(OH.) E L
LiebDTdH B, (Table 5, 1)

BROD K0, Ca0 S MAEIRD K20, CaO &8 % Table 6 {CRT e KO SEZ0.44~0.05
%HERLIcHS, CaO 335.89~trace & KEFWVWEBAZRL o RED CaO 35.89%%RT SE—
DC(CH) R FRICLBH DT Ca(OH): 2BROBIKICERMAISDTH b, 22.23%%
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Table 5. pH of sludge samples

Sludge samples (susp%lgsion) Sludge samples (suspension)
K -SC { moist 12.70 (1410) KA-DS { moist 8.90 (1+10)
0x) air-dried 8.50 (1+2.5) (DG) air-dried 7.98 (1+10)
BA-SS { moist 8.25 (1+10) KA-SS { moist 4.15 (1+10)
(0X) air-dried 7.23 (14+2.5 (ox) air-dried 563 (14+2.5)
BA—-AS { moist 7.00 (1-+10) AK-DS { moist 8.99 (1+10)
(0ox) air-dried 7.30 (i+2.5) (DG) air-dried 8.14 (1+10)
moist 8.79 (1+10) KN-DS . ..
CH-Hw { moist. T 4 CTINE air-dried 9.38 (1+10)
S S { moist 7.00 (1+10) KN— SS . .
(ox) { moried 6.93 (1+10) (0X) » air-dried 4.80 (1+10)
NI-CS { moist .42 (1+10) SE-DC . ..
(0X3 " \ air-dried 6.53 (1+10) (CH) » air-dried 12.42 (1+10)
RY-PC . . SH—-DC { moist 12.10 (1+10)
(ox) » air-dried 6.24 (1+10) 08¢ { Moihiea 8.90 (1+2.5)
RESSSC, airdried 6.39 (1+10)
Table 6. K20 and CaO contents of Sludge samples
Sludege sample K20 CaO Sludge sample K:0 Ca0
(air-dried, <2mm) %) (%) (air-dried, <2mm) (%) (%)
KO-SC (0X) 0.13 8.16 KA_—DS (DG) 0. 36 trace
BA-SS (OX) 0.35 3.08 KA-SS (OX) 0.29 1.68
BA-AS (OX) 0.13 0.91 AK-DS (DG) 0.21 0.57
CH-HW 0.37 2.92 KN-DS (DG) 0.12 22.23
CH-SS (OX) 0.39 0.99 KN-SS (0X) 0.18 0.90
NI-CS (0X) 0.28 1.97 SE-DC (CH) 0.05 35. 89
RY-PC (OX) 0.12 1. 14 SH-DC (0OX) 0.26 5.16
RY-SC (OX) 0. 44 1.55

KU’ KN—DS(DG) & carbide residue *{Lﬂ]bti;@'(&éo 8. 16%%#RL7 KO—SC
(0X), 5.16%%RL% SH—DC(OX) & Cal(OH): i»wﬁbtt)@f%éo (Table | 2R)

Total P:0s, %—HCI TE Pi0s B MEERD P.Os &% Table 7 IKRT. P:0s &t

311, 73~0.828 %R U7, BUHIZRICT BERFEKEREBR (CR) O P:0s M6 RICDONT
2.45~4. 499" THBHT L oAT, LRAEBEICET 3 REGRICIE P.0s OEDELLE
bDMH -7

Table 8 ICI3EF OERD —%——HCI Tix P.0s SR & total P2Os 1T B HEER Lo

—I;I-—HCI A7 PaOs 1310.02~1. 57% T total P:0s I3 ¥ 3 AIARIZ100~4TH T, ELEFZER

KT AEXEKEEER () (54) OR—F i+ YEKKAIE P0s D total P20s KXt d 3
T EEH66~T5%,1 2% 0 x VERTIIA P:0s DTEERI4~T0%, WKHL T, AAESMT
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Table 7. P20s content of sludge samples

Sludge sample - P20s Sludge sample P20s
(air-dried, <2mm) (%) _(air:dried, <2mm) (%)
KO-5s5cC (0X) 2.90 KA-DS (DG) 11. 73
BA-SS (OX) 5.62 KA-SS (0OX) 4.02
BA-AS (OX) 7.23 AK-DS (DG) 10. 33
CH-HW . 7.70 KN-DS (DG) 3.89
CH-5S (0X) 2.03 KN-SS (0X) 8.10
NI-CS (0X) 1.24 SE-DC (CH) .27
RY-PC (OX) 0.82 SH-DC (0X) 2.23
RY-SC (0OX) 3.32

Table 8. —]SY——HCI soluble P:0s5 content of sludge samples and the ratio of
that to total P20s content

N Soluble ratio (%)

Sludge sample —S——HCI soluble P.Os (%—HCI) v
(air-dried, <2mm) P05 (%) T P08 X 100

KO-SC (0X) 2.90 100. 0
BA-AS (OX) 6. 38 88.2
RY—-SC (OX) 1. 57 46. 6
KA-DS (DG) 10. 81 . 92.2
AK-DS (DG) 10. 02 97.0

DENSDOHH B,

total N, NHs—N, NOs—N, NO:—N, urea-N & LU organic N OERL FEEBHRD
total N (28.29~0.92% (Table 9) THRLOOEHMNH O, RY-PC(O0X), NI-CS(0X),
CH—HWREZDZ T, REGBLOEIZE total N OEMBBNT EETR LT,

Table 9. Total N content of sludge samples

Sludge sample Total N Sludge sample Total N
(air-dried, <2mm) _ (%) (air-dried, <2mm) (%)
KO-sC (0xX) 1. 10 KA-DS (DG) 2.75
BA-SS (0X) 5. 15 KA-SS (0OX) 6. 37

" BA-AS (0X) 1.68 AK-DS (DG) 2.59
CH-HW 2.16 KN-DS (DG) 1.51
CH-SS (0X) 8.29 KN-SSs (0X) 4.12
NI-CsS (0X) 2. 06 SE-DC (CH) 0.92
RY-PC (OX) 2.21 SH-DC (0X) 3.13
RY-SC (0OX) 7.29
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wic, B FOBBEBRDOUMOIEED N 5% Table 10 KT,

Table 10. Contents of several forms of .nitrogen in moist sludge samples

Moist e Urea-N NHs—N NO3;—N NO:—N
sludge sample (%) (ppm) (ppm) (ppm) - (ppm)
CH-~HW 64.9 2.87 2938 2.26 1.62
CH-55§ (0X) 90.9 0.58 463 2.53 1.96
NI-CS (0X) 66.7 1. 30 626 0. 46 0. 60
KA-DS (DG) 67. 6 8.13 1661 0. 62 1.95

EHBIRTIE organic N & L TO urea-N (3472 (protain-N 35 L7Edr o 7288, D
RE ORI DT TIIE D - 7o), inorganic N OHF T3 NHs— N MEBINICE V. REHE
%43 (HAMAKAIDA sandy loam) 100g i, total N &L T 40mg #pmL, MIRET, 30°C,
3 38R incubation DREE, I organic N DOMMILEZ (1) RIC K » TR/ b DA Table 11
Tdh 5o

Table 11. I. N-~forming ratio of organic N in sludge samples (1)
Soil : HAMAKAIDA sandy loam (air-dried, < 2 mm)
Sludge : air-dried, < 2 mm

Soil Sludge used | Total N (mg)| A B c | b E };lft‘i’gf?%i“g
used added to the I.N LN LN A-B-C 40—1L N|
(g) soil from Gw) | (0) 16)) o 0) D
(g) sludge samples| (mg)| (mg)| (mg)] (mg)] (mg)] —F~ X100
(100) — — - — 301
'(100) KA-DS - 40 28.22| 16.81 ] 3.01 8.40 | 23.19 36.2
(1. 4555)
KA-DS 40 19.32] 13.76 | 3.0t 2.55 1 26.24 9.7
(100) KN-DS 40 8. 45 .31 301 2.13 | 36.69 5.8
(2. 6490) .
(100) RY—-SC 40 19. 64 0.28 1 3.01 16.351 39.72 . 41.2
(0. 5487) .
BA-SS 40 13.24 0.33' 3.01 9.90 | '39.67 25.0
(100) KO-SC 40 4.34 0.47] 3.01 0.86 | 39.53 2.2
(3.6364)
(100) CH-HW 40 26.70 13.72 ] 3.01 9.97 1 26.28 37.9
(1.8519)

RETER organic N OEELIITMINGE, 38R, 30°C KEBWT, 4l~2BLHhEH DOED)
MB o To

Table 12 37572 organic N OB LE NS DOMLENH DAL S, THICRERLICE
TBEEDNS pH, Al Cl B EERBONIHDT, WREEHOHAM Ash (%) DK U
oK) %D, F, H2503EMEAEROMLEAYS pH LRICES L TERBLELETL
T3, (BRIR—EIC pH MEHA, DRI, TEOREHERICE D, BIRIC Ca0
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OEVERLIMG, Table 12 D& S, HHMEHO pH IGET (o) ROMREEOBOER
@, HHMAE Al & Cl 2BOEHVHEROLETSH -7

Table 12. I. N-forming ratio of organic N in sludge samples (2)
—— referring to some properties of sludges

Sludge | I.N- |Total NiSludge(8) Some properties of sludge (air-dried) pH* of soil
sample f;)artrinoi ne used in ash Ca0 —I;——HCI Cl pH ?Lurgg:tmtitfe‘
(%) (%)lincubation (%) (%) i)llubl(e%) (%)| (suspension) ier?éiut?;tion

RY-SD | 4l1.2 7.29 0. 5487 11.18 1.55 0.15 | 6.39(1+10) 5.35
CH-HW | 37.9 | 2.16 | 1.8519 | 23.81 | 2.92 0.75 | 7. 76{{+10) 5.37
KA-DS 36.2 2.175 1. 4555 31.39 | trace 0.59 0.62 | 7.98(1410) 7. 60
BA-SS 25.0 5.15 0.7767 24.0717 3.08 ' 0.09 | 7.23(1+2.5) 5.10
AK-DS 9.7 2.59 1. 5444 39.56 0. 57 0.75 0.13 |8 14(1+10) 4.93
KN-D S 5.8 1.51 2. 6490 42.56 | 22.23 0.73 0.06 |9.38(1+10) 7.65
KO-scC 2.2 1. 10 3. 6364 52.07 8.16 5. 60 3.52 | 8.50(1+2.5)

* 1+2.5 suspension of the mixture (air-dried) was used. pH of the soil alone at the end
of the incubation showd 4. 92.

Cl, SO« Al 28 RAWHERO Cl (%) 33.52~0.06% (Table 13) T, ¢D5bH, &KiEhi%k
RETLORMEAER (FFRAK) KE2b0THYD, 2,49, 1, 19%%RLIcdDid, EEHIC FeCls
ZERLISDTH 5, :

Table 13. Cl content of air-dry sludges

Sludge sample Cl (%) Sludge sample Cl (%)
KO-SC (0X) 3.52 KA-DS (DG) 0.62
BA-SS (0X) 0.09 KA-SS (0X) 1.19
BA-AS (0OX) 0.06 AK-DS (DG) 0.13

'CH-HW 0.75 KN-DS (DG) 0. 06
CH-SS (OX) 0. 36 KN-SS (0X) 2.49
NI-CS (0X) 0.21 SE-DC (CH) 0.10
RY—-PC (OX) 0.07 SH-DC (0X) 1. 41
RY-SC (0OX) 0.15

-I;I——Ha BB X o TR 7 AETETR D Al, SO i3 Table 14 DEBVTHD, Al &R

<, 16.83, 5.60BETFRTREHINT NS AlL(SO)s ZEEFICHEM LA LD TH 2, SO(H)
DENRE S EERCHRELERALLDDOTH 5o '
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Table 14. Al and SO« contents of air-dry sludges with

% —HC! treatment

Al (%) SO (%)
Sludge sample _I;I__HCI treatment Sludge sample -—I:——HCI treatment
KO-5C (0X) 5. 60 BA-AS (0X) 0.16
BA-AS (OX) 16. 83 SE-DC (CH) trace
AK-DS (DG) 0.75 KA-DS (DG) trace
KA-DS (DG) 0.59 CH=-5SS. (0X) trace
KN-DS (DG) 0.73 RY~-SC (0X) trace
KO-SC (0X) 2.32
E:2 #

URNMEE TS T 24HBROMDFTEEE LT, WELE~DRAEEZ, 9, BROLY
B AT~ 1,

1) BESEEROMEKSZ90.9~64. 9% T, BIZE, 8, BCEERERL, BEO—RI
FeS I & 3o sulfide-S (3 257~27 ppm, IN—H,SO+ A& Fe(II)/Fe(ll) HiIHEi~ Tdh % ME—
EROBEMTOHED KTH b,

) LB OBEKSI28.50~5.50% T, ik, ﬁ (ﬂ' 3, K, 1) B3, sulfide-S
i 124~19 ppm THREIC & - THILED T B, Fe(ll) bR & - TEI{L S, Fe(ll)/Fe(ll)
HNETE Bo o

3) RSO |, KE, K (Bf—TFe B850, ) A%, REEROKSE,
BRI OERAICEBINTS201~8. 4B EET R T. BERD pH BT A ) HEERTHON
£ <, HiE (sulfide-S DERIL) T & > T—MRICET Lo pH O AKEH DI Ca(OH): %
BAebDTH b,

O REERO K0 2 0.44~0.05%, CaO K 35.89 B~trace T, H boid Ca(OH)z,
carbide residue D{EFIC X %,

5) total P20s (%) 1311.73~0.827T, 5D P.0s DEALELDVBH S I: —HCl &
P:0s i310.02~1.57%, FARILI00~4TBTH -1

) BEER®D inorgamic N DXESHE NHs—N TH B, JALFBRED total N (3, HEH
X BERD total N 3, BEFICE 3BROFBRILICEBEINTE. 29~0. NHB LW ER LT,
7518 organic N OWELIBP ToOMBILE RIRE, 30°C, 3:BMKE) 3 4l~2 BLEENRE
TR LI WBLRETORREI pH QAR 3 & (S HE I ca(OH). O£, K&
PHNCE GEEHBL), B E L TTEE Al, ERAROALBCENELLN D,

7) EHEH FeCls, Fe:(SO4)s, AL(SO4)s DHEMIK L - THERD Cl, SO« Al EEMERT
N3,

fhic, BRHEOREEE - 1 MBS O I, %@GC’@%/J-Fé - T MR E O L AHE BRI
WO %ilﬂi?‘o
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X 53

D FRE - - E AR R, FRERAICE A RANECET KRR, BAOAPEERTERE,
23, B3, p. 1-9 (1970

) BHERUBHEREE, Bitte, BREEE, BN ’

D M- B AN, SBRBMLEE U4+ KBS OR TR, RRTHES LUBICHT 2IARE,
ERAFEMTRME, 24, BRME, 8, 1-13 (1975)

4 TS, EREREE, p. 274277, BELAES, HR (1958)

5) FARRFDMACKER, BB FERIE 1%, p. 251, BERRE, B3 (BF404E)

6) AEArAEEHIT RERIESE, SAmicE (EEICS Y 2 LMW, b 12, BHERENRE (B
2848)

T RRBFRBCEER, RICEEREE 1%, po 237, EERY, B (ER40E)

8) Z=mHRME, IR, KEEMMTE, po 114—120, HATESE, FIH (1963) ; JIS KO0101, p. 54—55

9) FARFEEBEER, BEEERTGE 1%, po 282, EERYT, HE (BM40E)

10) Rosenthal H. L., Determination of urea in blood and urin with diacetyl monoxime, Anal.
Chem., 27, 1980 (1955)

1) TEFKEERGH:, JIS K 0101, p. 60—61, BATLHBKBS (1966)

1) FRARFMBCERER, BRI 1%, p 105, EXRS, B (HER404E)

13) HWE, EXRBEKEEEROIEEHTA 2), RAEEEK, 4, 23-30 (1976)

(FRFIS14F 8 17 H ZH)
(BF524F | B14B 3 MHRT)
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