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THE PRODUCTION PROCESS OF SOLUBLE POLLUTANTS
IN ANAEROBIC LANDFILL LAYER OF MIXED REFUSE
Hp g%, #l

Nobutoshi TANAKA*,Keiichi KOYAMA*

*

ABSTRACT; The production process of soluble organic pollutants 1s studied by using
two small scale lysimeters,<.e,,the water saturated refuse layer (W.S.L.) and the
gravitationally dewatered refuse layer (G.D.L.). The used refuse is an artificial
one,4.e.,the model for mixed domestic refuse,which contains many components such as
garbage,papers,textiles,elc.. The temperature of the lysimeters was controlled at
ca.20°C and the anaerobic condition was kept inside the lysimeters. The small
amount of digested sewage sludge was injected for promoting methane fermentation.

1)Methane fermentation began at 125th day together with the increase of pH to ca.

5 and decayed at ca, 700th day. The maximum gas production rate of each lysimeter
was respectively ca,4 (W.S.L.) and 2 (G.D.L.) mol/(m3d). BAnd so the BOD of leachate
from both lysimeters was initially c«,10000 mg/l,but rapidly decreased to ca.10 mg/l
by methane fermentation.

2)In the initial stage within 150M200th day,garbage was gradually decomposed in
proportion to the undecomposed amount of garbage. It 1s suggested that cellulose
decomposition was occured and this process 1s limiting in the solubilization of
refuse after 200th day. And so the decomposed amount of refuse in each lysimeter
attained to ca. thrice (W.S.L,) and twice (G.D.L.) of that of garbage as Carbon
content.
KEYWORDS; lysimeter study, anaerobic landfill, mixed refuse, pollutants production
process, methane fermentation

1. BEHIK

THMALICHES BFHR2WEIIEDHICE, TORRNERTHOIBRB KRB EATAOEGH ML R
Hhablnw, Z20EDICE, THEUFTELTWSEYEN, LENH. PEEXWHEELREETLILEN
Ho, EHOD A, BHBE, BHIFEZH, BRESZARVCATZHOHBIERBETERE170.
AHEOZHRICHTLEABHERYERBRBICETOIMREEALHI. KRBEDOHBHEPYHRRNEZILD
WTHREIToE, TOERTIBEFBDEEFLREGIH, ALZHTHLRAZVERIE O ANk
B, ~BICRETHMIAMTIA I VERLHEZZ S, AAVEARREIBEGIAEUEREITV, &
YEHYIICEAGZAMYEICB T2 TR EDER BB BETOED, REREHEL A,

APRTCHE., FYEBOITARICESIBEDIK., TS5SAFV Y. @B, #5ALEOEYELBEUERD %
BMUEATZHEMO, $EA4VEREREICT S EDBLMER LS BEMT D 20T EF
WMAMEERETo 2, DI, HRAMELORRH R, B5, HAKE (ZHFKELTHWLIRE:
vater saturated tayer, AT W. 8. L CWgE) C@EE (ARKPEABRKSNTHWTIREIEE
THEAMBOBADENRSNTWSY :gravitationally devatered Layer, JAF G.D. L. &B&ad)
DEREFTW, HEDOLEZ1To =,

x  dhEERFELEHEE L®M  (Dept. of Euviron. & Sanitary Eng.,Hokkaido Univ.)

(7060 #WEHiLXIL13%m 8 TH) (Nishi 8 Kita 13,Kita-ku,Sapporo 060 Japan)
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2. R, WEHFIK

KRB EFig. LICRT, AEOEES 28EY. BAY, GHUEREE: LE, w5 2Q0E
#77mn® . HE400mm (AF) C. SAM (1mm® OREOMMEFE v FTH>HB, FHELHBHICE L
MMEDAYZ Y -V ERoE) 2 EFTIC—HITHO>EAL, ZOMIKZHERELE, FALEZAREEZ
HEEBLEDDOTCRRDOUYFRZTAVTVWAIALI S (BB (H# OATZH (£8) LA
C) o, EELBESEMAZDOTHS (Table 1) . ATZHIT. 2O & 4I1C5000% FHE. #

BL., TOARHy (87%) &HRET S
ZULTHASLKLA—DIHERETE
5EDICLE, ZHREBORERRT
Bk L HicTable 2105k Y.
CHREEATLEEHAL. ZOEBA
SLNDERITEBLED L. HEH
%, AR A S HICEFEKI000m] £iE
AULTZHRERE EHEKkEE, BEMY
S LICIRAEYAKISOR] FEALTHE
BORKBRIKBE LE (FIED260
mlFEACHLT230m] OBRHEEHE) .
2B, ZhbDKICIKE #M800mg EDOER (FTRLEE
WIEEREERETCT V- RBIELEDD (MLSS

@ pvec cglumn C)refuse packed
layer graduated cylinder for
water injection (’cock for
water injection (5)water level
meter for W.S.L. Qr gas transfer
tube for G.D.L. 3-way-cock
for effluent sampling effluent
receiver (8)magnetic stirrer

pH electrode water
reservoir for gas purged

inverted graduated cylinder
for gas volume measurement

gas reservolr ba gas
sampling port ,(g, 3-way-
cock H2504 acidic NaCl
saturated solution reservoir

overflow tank

Fig.l Schematic diagram of experimental apparatus

Table 1 Composition of artificial

7700mg/ 1 , MLVSS3700mg/1 ) %100mlMAE) IEg

FhTwad, Z0H ((82.10.2) 2 LBREHBB L LE,

ERZBEEIREUEHEOZRIF20CULICHBZ .
FTOREOEADORFIFig. 3ICARLE (CHEEDOY
BET, A LABERIERICERTD) .

BHASHIZ., 2HEMDLII2HAE X TH 2 @/EEIC 9 &,

Wi, b2HEETH I MARICISHE,. £hLik643HH.,
7668 ED&HE26EITo . TOREIHAAREDH LB
UZE. 1620BEICAS L &ML, ZTHMEBENELE.

BB A Z LTIE260mI ONEIKETR S, HAKLE

%, AROFBEKEAS LI WAL, @EEAT LTI

HIC260mi DAEEKEZEAL, BH, THICE-oEKE

BWARUE, ERASLETHEMANE W (210m1) £

refuse

component com?aiiﬁlon
Foodwastes | vegetable* 32.07
(garbage) | fishes,etc.** 8.34
tissue paper 1.94
newspaper,magazine 5.60

papers | computer paper 3.90
paper bag 3.86

card board 12.98

Fallen leaves 1.52
Wood 1.52
cotton 2.18

wool 0.96

Textiles silk 0.24
hemp 0.04

synthetics 1.92

Plastics and Rubber 10.80
Metals 4.00
Glass and Ceramics 5.20
Soil 2.30
Table salt 0.66

Total 100.0

», FFEFLPSOKOPHEIEL . HAKHEHHKED

* composed of 15 components
** composed of 4 components

TELE (CEHTERBFEE; 252£35ml) . Table 2 Initial and final refuse condition

AR VEREBEILTEED, KEABICH item W.S.L.*| G.D.L.**
e . e . refuse packed (wet g} 433%3
100mg %O (LAOFEREIONL) &% | Flrefuse packed ldzy 9] 235
5 . " H|packed height [mm} 275
AEALE (25EHB643HEET) . § packed density [wet kg/1l] 0.34
KEATHAT L EWDA Y 7@;;5007711 added water after packing [1] 1.0 0.33
N d initial water content (%] —_— 69
AAYY ‘Jﬁ—@?ﬁl')ﬁh"cﬁ“\ #5 |final refuse weight fdry g1 155 177
final height [mm ] 269 275

LADHAEZAH vy (D) BLTHR

* water saturated layer *? water content=44.8%

XA @ BEXxEL, 2. A5 A ** gravitationally dewatered layer

AKRTH., MEOWETHORRICENT 2 EH R T ANOTREERICERL AN o2, SREFAL20H] ORWERLIZE A LEDENS L,
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2O DKDREIICE, BICAHZNY 78 (D DDASLAAREBET S, ZOZLTHAROD T hn
ORAEW<S. HANY 788 @D FOHREN, AAEHATEL, EEARRN T~ (D) KBoEH 2
EBRELTHVE, ASLNLORENRRAAKRN T — () KEx, FARERENEZLE, £, 2
oEHOEFEAAERD (D 2 BT, AARBERRLUE, FARLF —kEH () 101, REMBIEN
MABKEAN., HRANKICLTABO R UL, KEH (6) OWEICUKRE & R . KE & — &I
b, ARAREE (H5LWE) &—kL Uk,

HoARERE, N, A2 CEBEnERRESOI. 25397 E)EMOTHS LAROKERT S5
zethiok, BREBOr ot A2 e, kEH () okbAkl sz TEASERDIBA
Tozeahve, RRESOOKEAISRMEENE LS. £ TRBRE (IC) NERARME. &
HEBESRVES ICHEMEICE ok, KICHEMBLANS p HEWELE, RREsOuaEmLTs<,

W ARMEBICN, A EERL. HELAFSHESBMLUE, $¥. IURERE (ID) . Fe¥' 0
AHEATV, RICBOD . ARAYWE. BREE BEEEMTEDN L. REBNEBRL T529550C,
S THMLE) . EBA 4> (C17) O, BRESEOWEEFo2, T LBBRR (IC) OWN
RBUWITUTIF ok, E5IC100007pm . 10D & VHGEHSH (UF. MK, solubler ) %
B,

B SREBOR GRS R R L, RHAZOMEMWTTOC(£) . €& (Na, Ca, Mg, K,
Fe, Zn, Mn) &, %FOMEMWTK,-N. B () 2HF UL, = MHICHEE - 1T5 M % RN
UTREL. RENEFOREAVTTOC(H) . BRELEHE (VFA L. 2oRs. BEB(C,) . o
A VB (Cy) . JIVILVBBREUVAVER (C,) . JWITIEERERTAVEER (C;) . RUA S
OV (Co) BAHUE) &, REOWEMVTNL-N . # () . 2V V8 ) ¥HFLE. HiFE
E. WTRETARRE $2@Kk0OHH iCkok, MOSHE7 = ) — VERBHIC & - &,

H AMB . Hy Ny Oy CO, CH, DWW THHT L. O, BH AREAMFHICHRMBALE L ERXTH
EMS L. Hy Ny CO, CH MK E Ue, 22 UH, MERREBENKE W,

3. R AR

WHikd o p H, BOD. TOC. K;-N, NH,-N, C1™ #BE OB E{ £Fig. 2.a (#KE) . Fig.2.b
GEEED ICRLE. ClLL BERKEALLIZFROBICLIOEGHEMERT., 2B, TOC ICo2WT
TOC(£) WTOC (&) LB THBICENZHBEICOHR, TOC(2) 270y bLTHd. 2B, VFA Rl
4r—2q

-

w

(mg/sq]

[mg/1]

)

Mg TOC(total) -
> "’“ww\._ ________

~

TOC(total) -5
T
N «’I -

T0¢
“{soluble)

log,,Conc.

0 I I |

1

0 200

L L 1
400 600 days B0

Fig.2.a Time-variation of several

pollutants conc.

in effluent from wW.S.L.
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L
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Fig.2.b Time-variation of several
pollutants conc. in effluent from G.D.L.
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CEHAMBOBREELEERD composition produced from W.S.L.
Fi L iC, Fig.3.a (K -—,—
| T —— T
) , Fig.3.b (WEE) i =6 e%‘” B, T aderiaet RE
R¥. Fig. 3.aiCB0T250~ %4 ) Eil s gt mamenereone o 00 s 5]
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> g e .
INHORMS. WK L Fig.3.b Time-variation of gas production rate Rg and gas
HRATREGHOHERZRNED composition produced from G.D.L.

TERTWITROBERABShDZ RIS,

1) NH;-N BEOHEMICHE->TpHAFSUEE R - 2HIC GOHEW) COTARAZYARAERNR
Sh, F0%. ABRELLTTOC EREEOWEY (Fig. 53R PKEABRICLS pHLER., KEA
MBORMIC & 2B REKOEEE (125H%TFe®, IURMRE (ID) HICH50%HMUE)
DHERDNVESTIHEPOERHICA X U REFREI>ELBDNRS.

2) Zh 2 HABICBOD . TOC , NH,-N BEOE LRARELNE. T
3) )l AVERBRED LRICHE > THBAFOTOC . BOD BEMNEE 0“28
KHA L (300~400H) 2hICHIELTp HIZ6.5ME £ T LA LE. pypes

E5IC600HEICIXBOD g iF10mg/ I DUVRNVETETFTLE, 3
4) 350HE M STOC(#) £TOC(£) RUK;-NLNH;-N L picz
MELE,

5) HNHHBE. W2AMRTABMCBBRIEITLE, Z0BDHH, B 2

BAELE., §
6) HARERE (XA VRBW) X, ZTHoEERSEYRAL (B ¢
[+]

AE) . 2 (EHER) mol/(m°d) Thok, . HAREFEIER ~,

OHBE*RITCEHLE, ZFUTCTIOHEHIKHASLL DN AREZEN

AL . 1
T) BEHNAMBTI, N, BEZAZ VRBORAEKICEPLLTY L, o, &Y

K, #FOHHBHAREICE-THS LAV APHBLEINEEDTH S,

UL, 800 AN, BEAENULTEY, HARERES PEVE

BIKEZABRALELEADLS, OHAMEK TR, CO, : CH, (BN

) REKBIT200HLAME L ¢ 1.5 (HARERBH) ~1: 4, HEY

2 4 6
Cumulative outflow [(}

F1g.4 Relationship between
conc. of non-reactive
components and cumulative
outflow
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T300HLAM L : 4 THok. IC (BHDKE) LEBY
DRRICHEDCOAMICLBLEAT. Z20B*MATEE

BRUMORMEBETHD L., CO, : CH, (BN 1 :1.5

(AR . 1:1.7 EEE) thor (Fig. 833H) .
4. AHELCEREICOWT

ZHi, BERABBOBES T (K5 8K OB
KEoTHEBEILL, SHICAAVREBICLIYARLTEZ
LTHMEND, ZOTHELBREORMICOVWTEET S,
B TREUVENGEEHEEF VLS LRO LD
TRCEENFHETZS, (J—-1) @HLEEOEH
LETYWENIZRELDE, O iKD2WT

(€ -8 Hv = -ciQ+R,Vat (1)

ZZTRATEEREINSG, |HOKFALLLZZHAERY
HOBHR o
@= CJ-Q/(CJV) (2)

M. RHEEE . BG i KL TABETHLLEETED
ER (1) BRDEDILRS,

(1+a)Ci =Ci '+ aR,Vat/Q (3)

WE, ERSHERS TRR=0E2ABR (3) »bd
(1+a)Ci=Ci? (4) F

r

FHLT WCi=mCl-jQh (1+a)? (4" p

s, LEN> THERBEDEOBEC, (XHE)

= T T T T T T T
LRBEAKET QXK. MEMERSAKLTSEZ L C T Twst
s, g MF( ° | c.p.L.
wic, FRIGERS (BFs. R,=0) KHWT5 Zortl fk 2 -
3 \

R (4) LGRS (BFr) CBHT2R (3)
OBAOEERY. R,V=R,V, 0DBHREAVWTRS
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Fig.5.a Time-variation of solubilization
rate of organic solid,Rsocl and TOC
production rate,RTOC in W.S.L.
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Fig.6 Time-variation of Kj-N production
rate,RKj-N

ERICEWMCL CL CITL CIT RURE - MEBCHTIERK e, 25.Q V, 5 RAT B L. ZHBEMDE
WORGEER, & (j—1) BHEE jEEHEHLUKOTEEEL LTRES.

AERICBWTOIMSHRSCL, Na, KIKOWTR(4) ORLERADEL 25, FHlAKFEE
(B8 ¢ RABBHEOBEG (Fig.4) PEERACMEoNEL LY., R (2) FEERILLTVWEZE

R ok, TOHEIOEAETe=0.28". @EETa

BROokmehnife=0.22"" 25, ULLEATE, YRERKGHBeAEOIhE, ZOHEE,

=0.60FEESNE, EABETE, HHBXFRLE

-

—

HEEHERBELUCEEISEBKERTIETWHEDIC, ZEVRECREETTHOLVEBELREK

¥ WKEITR, KEQEREIBETASKEQOEARITO>TWVAOTR (1) 3.
BFORHBD i3 a V. (V-Q) ILHEHRASLEND S,

FRRERBETHNE. =T EHOR (2) &Y a=Q/VERY. BIERHED
—0.239) =1.2 {&4d, o Ta=0.22.745,
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ERAKLEZERKEBLEEBDND,

ZOFHEICLEYREFBEEDEYDOTOC LEBREE
(Rpog) « ICHB#EE (Rig) « BUK,-N& s g
(Re;n) EROE. ZOHORERWT MY ERD K GE Al
BT, WARRLDEE. EREBRYOEELIC & 5 ERE
B. ARALCE2BPREEMBLEEKOETSHS., k.
ERREHEICBVTIE. FEGHMELLTHVWEKDHE .l
EARNTHEBE., H5WiE. BEEHS LTKEERN
Ao EHIR (306HLAK) Tk, WLUAATARENSD
LUEREEERMWTHELE, Fig.5.a (AR | 0
5.b GEEA) k. ERERwTELEE (R,,) »

e (HAFERE) OMTERDLINDIEEAR

(BRI T = b 0 B IS I I e i
REETHTORW) | ZhEFBLTRLE. BRI,

Ric. R

RTOC A

Rpoc HBEDLETHRUE, 2hDORER
mfhbﬁiﬁ?%bf&énRﬁm%
Fig.6ICRULE.

ZHBHOENDROIERIEO>N B,

8) Rpoc LR, nORBRILZELAL
AUTH-,

9) AZUHEBABMEDLIETRE. HARE
BiEb TP CR,,,5R0oc TH 5.

10) A X HENAHED L HIC. HE
HRYOTEEPBOERE R 2, UL
L. ZORTIHTOC £R#EEIZIZLAL
POUTHEINL, 2ROKBICBWTHEHE
EBYOABLIERLR->TVWE L ED
nNd., FEERRAZAEBERICE. &
SBMENBAEUALL 252205 (Fig.
8) Z DT WAL E A B4 T B I A
NOEHRBTHLEEDLLS,

WIS, AR HEBNABNICHELZET
OB TOR,,, &. SHBRERS KD HE
BOBEGBEHEL, Fig. TIKRLE., Z
CTHHRERLSBRIFFTOBEE. B
H. BEOMTHE LEA, #HBDTable
3MBHE10.39-C (Thbb. HIHEE

BZHBEBEEHEY0.6TmOl/L) LLE,

ROBER, FiIROWHEN SHEIBAK KT
HEHFALLIY PR IQERFERLE AT L

BAKXKDTOC +ICERLEZLSIWTRDE
ATZLERTOF-EHETTOY bLE,
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ZOF—FDEHDERREVHAEROT Taple 3 Mass,Carbon and Nitrogen weight packed into
— R EBERCA - —DEERoTWS, single column (estimated)

ZORMBKRDZLNERTE S, item Welgmt| Carben  |Nifrogen
11) Y EFISBW TR, HFFns [refuse 239 62.5%(0.26) | 1.8(0.0075)
N ) i R . ood wastes 28 12.5 (0.44)] 0.8(0.029)
TRERDS DB ETL. €0FEEWE [0 F.carbonydrates| 12.5 5.0 (0.40)] —
N . . protein 7.5 3.9 (0.52)| 1.2(0.16)
EDORDWBED | KEMCEERATE [N1005 R
3 . ¥ ek =0.015 [degradable** 21.8 10.3 1.2
??mﬁﬁﬁﬁku‘ﬁmyfk 0.015 [gedEa +F T
d - WHETK=0.0073d LREo Parenthesized value 1s the assumed coefficient for
7 calculating Carbon or Nitrogen weight.
-e * except Carbon contained in plastics and rubber
5. THHMEICHOWT ** sum of non-fibrous carbohydrates,protein and lipid
BAShEZHDPED Table 4 Relationship between elasped time and weight of

refuse decomposed

BESBEEILENERR

item W.S.L. G.D.L.
BRICEBLTERY 5. elasped time [d) 2nd_ [152th[1627th] 2nd [152th[1627th
S refuse decomposed 2.1 9.3] 30.2| 1.4 7.6 19.9
ZZ T, RERIELE A [g-C] (0.46) (0.46)

- A/degradable* [-—] 0.20] 0.80 2.9]1 0.14] 0.74 1.9
LRAZBHRAZL O A/Carbon in food wastes**[—] — — 2.4]1] — — 1.6
ﬂ:ﬁi’&i@bf%%‘é‘én * =10.3 g-C (see Table 3) ** =12.5 g-C (see Table 3)

WHAKFDOTOC , ICKRUREHFABHD Table 5 Mass balance of Carbon decomposed
CO,, CH, DRABMEME (Yot A OY item W.S.L.]G.D.L.
A refuse decomposed (Table 2) A [g] 84 62
HELEHEME) 2RD. 20O#REE( % Itotal mineral discharged* B [g] 16.3 8.5
. . . organic matter decomposed A-B [g]] 67.7 53.5
RUELDOMNFig. 8.a (#KB) , 8.b |carbon decomposed E=(A-B)x0.44** (g]| 29.8 | 23.5
JEL SAH F . N Carbon decomposed (Table 4) F [(gll 30.2 19.9
(HER) tHsd., b, TOC KHED ratio E/F SR T

WROABICHELTHS., £k, Bl © + cunulatave weight of 1gnition residue in outflow
/\I::J} (%g&_l) %Sﬁ@fﬁi% (300[3 K ** ZZiirr:;iszgefflc1ent for calculataing Carbon in refuse
1380HTDE) *FAEDZAHBRICHEE L TFig. 8. biRLE, 300HHRAHLIEITHMBETH V1380H
T AR VEBEOSH > EALROF P I HADRBRS L, WBOKL. 6652 ok,

RiC, REZHBPOHFEEH B LU CTable 3ICRT, BFBROZAICEENSCER. NERIEH 0
GKE, CHEAR. NEAREHAVWCHELE., $£, BE, BOHE BEORI. AHELASHHBOEER
MOFKEM EHVWTRELE., 2. ZALOZESHOC, NAOHEETable 30 ( )AOKMEM
VWE, 20DHETHELEEMEE-HLTVWEZEND, HRRRBRVEHEIIEZOERETH
HLEATEN,

£, HYEROAEREE - FALPZERTTL2HEE. HORERDTELL S A X Y RENA
BEICHE 51520 EE. RUOEREE TS EE1627TH HEO MBI E L 3Hi & BRICRD. Table 41
RUE. 2, 2HHORELEMNETONALE (FARBERLICEOR) & ( )RICHLUE.

ZHSOHBRNDKROEREBOND,

12) WABEEEHNLY ZH0MAERTHo L., BUEBROENR. $OMERD O EL. BHFUN
OEEEBYORRILICBVWTHE->TWE,

13) BHMERD OB LRETERICARICES, HABTZON2E. BHETEOM.SEREH
HALLUE, 5. I50HMOTHLERTHAETISICZOR TAR, BFETESICEOMH 6 A
AELant,

WIS, Table 2ICRUEAREBLERTROBHEEL IS ZALMEBLHEABCHEL., Table 5ICRL
F. TORE.

14) @R TEHRABYEHE (Table 4 £21EFig. 8b) BOTFMICNIREL o 22, FIEREF
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RYERENEDE,

15) ¥k, SERORBWLERIT, KHEKPOBRAPOBFELS L WEZAONE (ZHPOBHREH
AL UTHEEND ZLdRY) tLTELEHETS L, HAKE, EHBTHIC0.558- N (K;-N) |
0.42~0.459- N (NH;-N) THvY. ZoHHEZ. Table 3iCALE, THXREFATOMEEHKE
0.8071.2g DOMPEERICHEERW,

6. BbYIK

ERLAXVHELEIBEZHAHEAMENBEOTEEGEYER - HRiEHEE, W20T (—BHICE
A29C) OBERGTCHAEECEHEED 2 DD ~ALD2WTHLIELDETHIWLE., ZHIC
XV, B 1) ~15) ORR - BEIEONE,

COBBEF/TLLRDOLIICRS, EARLEEBLOEKTE, 2ANIC, WETLYERRI A
DBPECE, UL, %@%I’eﬁﬂ@ﬁiﬁbﬂﬁ&)f& BPTwk, HyE®R (2HM) I, CO,, Hy, 248
TORBLBH. FRALRELD Y. HoOBERS (EE. BAE. RE om2® (EKE) . W1.58
(ﬁﬁﬂ)ﬁﬂ%ﬁbtuwL}ﬁ/%%ﬁ$%%k%i6@k‘%%%ﬁmﬁ@ébk%7%(ﬁﬁﬂ)‘
Wedl (HEE) MWELTdILEAGH, ZOTWRLBEORGEEISOBUERS RS BEEICHTD
IRRGCTIEERBITEE, . ZOHBLEEBOTOC GILRITAEL, THADORBITERYES
BRTHok, EHIC, A VHBEBINLEEROZA, PHOLA, BEnBEKOBEERYOAH
ERICHDFAALTHEELBDbh, BRELRAZVREEBNMNCOHICODES THBLE. A2 VREBUET
BREFAUNAOBEEERBDOMKDBIREL R TWEHEEDL, 2R IABIRKRETRS L. FHE
O35 (EAED) . WafF (HER) KBLE, BHRRAZVREIKRT THEICE, FlikdhoBOD
BEZIOmg/I OURNERY, ZORDHTARBLEIBDH TP I DLiE,

ARXO—-WREI AL ALRERBHKCOHERBRLLY . BRI, ARRICHALTVEEVEY
BERBEIFES LY ZHBRENTARECRSBHBLUE T,

5| SCHR Nomenclature
1) HREH. HLE—  ETREYRIEELRPOTER c :concentration of pollutant in
HERWERBBICETINR. TAL2RUM. B3818/ — effluent . [mg/1]
C taverage conc. of pollutant in water

11-7.217/225, 19874 5 of refuse layer just after water
2) MG EH. ME—. PHEBR. YroilE; BTREY outflow

HERBICBIBRA IV ERIEOVWT - FABLEEREEOR G.D.L. :abbreviation of gravitationally
_ _ am 2 dewatered layer
R-. BBEARRWLABHREMERZWAR. 68/91.108 k :reaction rate constant of SOlublllZ?-—
114 tion of organic solid [a
3) HP{EH. BAEE. WbE—; BEWEUAIBCS g :volume of wateilnjectéed into i:olumnél]
. = . - :average reaction rate per volume o
FORAPHARORRWENOBARI LISy 7 RILDOWVT. N refuse layer, RV=RV1 [mol/(m?3)}
HETLRARICHK. B224. 37/47,19864 R taverage reaction rate per volume of
4) B, HHER. KL= 8HZa0ofattom water 1in layer or column [mol/(m®d)]
R H
KETEME (1) - Zatik, REARORE -, HELY s 323 oroduction rate per refuse layer,
WRRSCHE. H194%. 136/145, 19834 Rxj-n,Ric,RTOoC:k]-N,IC,TOC production rate
5) BRTKMEER : THRRBRA & — 19744 —. pp507, (net) per refuse layer volume [mol/(m*d)]
19745 Rsol :solubilization rate (net) of organic
solid per refuse layer volume
6) HEAGHILZRILHEXWIN; Koa#. LEAA. estimated as the sum of RTDC,];IC,RQ,
ppdl7, 19814 but don't consider biomass production
7) ENRES  MTRBAA T, KT REK LD rate [mol/(m"d)]
’ - - KF ¥ N v :volume of water in refuse layer or
pp353, 19834 column {1]
8) HMER. Wlig—. WHLE; REGRKELEDY M. =ﬁ§meP£rﬁu$J§Wr curated laven
. , . ) N o .S.L. :abbreviation of water saturate ayer
SOBBORERRICOVT (B4 BARLBRECBY o :washout ratio,defined in Eq.(2) -]

SHENAREIRBOBWHELICHTIERMELE. $30E T At :time interval of water injection [d]
APRERMALMEAHER. %2 8. 956/960, 19844104

subscript

1 :component{pollutant)

3 rnumber of water injection
r :reactive component

s :non-reactive component
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