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Tetrachloroethene (PCE) is one of most found
groundwater pollutants. Because 1t was denser than water and



1t would not mix with water easily, PCE was difficult to be
removed from groundwater through traditional
physical-chemical methods. Therefore, compost liquid was
proposed as cheap alternative to commercial biological
agents to improve the solubility and biodegradation of PCE.
In this study, three compost samples: 3-month bagasse
compost sample (B3), 6-month bagasse compost sample (B6),
and 3-month bagasse compost/ kitchen waste mixed sample (M3)
were examined for their biosurfactant property. In addition,
B3 sample was selected to conduct column study to evaluate
the effects of compost mass on the PCE remove efficiency.
The experimental results showed that less matured sample had
better biosurfactant property than more matured sample, and
addition of kitchen waste would further enhance
biosurfactant property. The results of column study showed
that bagasse compost could dissolve more down-stream PCE
when compared with bagasse sample, and the efficiency
increased with increasing of compost mass. During 180 days
of column study, sustainable amount of methane gas was
detected 1n system, suggesting compost could be used as
long-term electron donors to degrade PCE. The system
remained at neutral pH throughout the experiment. Overall,
compost contains moderate biosurfancant property and
diverse microbial activity, and thus could serve as suitable
media for dechlorinating groundwater PCE.
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Tetrachloroethene (PCE) is one of most found groundwater pollutants.
Because it was denser than water and it would not mix with water easily,
PCE was difficult to be removed from groundwater through traditional
physical-chemical methods. Therefore, compost liquid was proposed as
cheap alternative to commercial biological agents to improve the solubility
and biodegradation of PCE. In this study, three compost samples: 3-month
bagasse compost sample (B3), 6-month bagasse compost sample (B6), and
3-month bagasse compost/ kitchen waste mixed sample (M3) were



examined for their biosurfactant property. In addition, B3 sample was
selected to conduct column study to evaluate the effects of compost mass
on the PCE remove efficiency. The experimental results showed that less
matured sample had better biosurfactant property than more matured
sample, and addition of kitchen waste would further enhance biosurfactant
property. The results of column study showed that bagasse compost could
dissolve more down-stream PCE when compared with bagasse sample, and
the efficiency increased with increasing of compost mass. During 180 days
of column study, sustainable amount of methane gas was detected in
system, suggesting compost could be used as long-term electron donors to
degrade PCE. The system remained at neutral pH throughout the
experiment. Overall, compost contains moderate biosurfancant property
and diverse microbial activity, and thus could serve as suitable media for
dechlorinating groundwater PCE.
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Beb ~ BEREE  BUEIFE ~ KSR - S RE 1B IR AU LN (He e al, 2002;
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A Ry - SRR S SRS T ERIESS © & DL SRR > 55
BAFHET /D BOVES - KR R GEEAYE FE S - TIRE AR SRR ERY
FHEFERZ— -

AR B4 o e — (838 BRI E - HRlDAH S HREnSds
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MEARE e — S Abbik - SRR TR R ey o R Y ] F R s B b R
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R o FTDMERRERUARS T » POMs & 4e8K /K AR b R/ Ny T 1Y) - &8 HfR A pk
WA NI TRy TSN o KR LR AR/ Ny TSRS - K
HHZE SEERE A IR Y 0 - AEERECR ~ BERE R R bR - R R E R - &



HIFHERD R LA S AR VA i B i VU R LI Z W 5e
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B AR AR P A GBI ERE ) - HEF MR tiad - IR
CIFER B » BRI S r R - T B R 2R m i b e
EHGET AR R (Baek er al, 1989) © 1987 4 Fathepure A » BZ U LG E
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HIFFGEEE YA R - SEERAH] F T B B S AR R A e by aiE
AJ{E Ry F MR T % (reduced electron carrier ) » A {EIEEE T4 EIUA LN
M AT AR NS 2% (Fathepure er al., 1987) e

HE SRS I AE DI B B R R ETUR ZIEHIRE ST - A IB A A Vet T
ROIFEFIR A IE - FrmEER NS EEY R flEhE
VIR —R LN T E R AEEUEYE He ef al, 2003) < HHA B AT LR
HELIGIREE T » AR E Dehalococcoides spp. HHEJIERREAEET -
—RIHBIR R EEER 2% He er al., 2002, 2003, 2005; Yoshida et al, 2007; Lu et al.,
2009) - RILHELR R4 — R 2K TIEFITVEIRR 25 o B R IE RSB N EfT4
YIEE RN > —(HEENSEIERE -

EREE N T - FIFAMEYERR NGB R G ses o Bk
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BE AR (He eral, 2005)° Lee et al. (20073 ERAE R A E L Dehalococcoides spp.
AR » BT RIS (acetate) & (R EEFHR AL - IR LIS EIF K R 8% (=
HERB _ROIFEFER NG - AIFEEAERE (formate) & FERNWERENR » 4
A TTREHETT  He er al (2003)F5 HifR B4 HATRH T4 ampicillin 1I8E )] > TEAH
CREMAEYIEAEIIER T » A P8E(E FH 2L B S  EHNE (yruvate) & (EHE > K— &

CIERBIFR O - (BFEA ampicillin FFAERYEREE T » BREGE Dehalococcoides sp. strain
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B FEREE T - AR SR B R — R LG E ZMMHiEE S - i A& 1l
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HENMEERR =T - HF S ARY A YL - (AR AEFE &
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[ » 55E Regenesis /5] BA T — 5 FLBEFE(polylactate esten) IVEE &) » Ml ELZE
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Ve fre e PO A MR HE R - ARt 7 — e IS MR - EEANER > 35B Regenesis
AN EI TR E T — R FLRE BRI &) HRC » BUE DUS MR E R X LR RRIRX -
LIFEE HRC HELNGHYAMAE (Koenigsberg er al., 2006) °

A—EHTEET > ARINVRER g E SR ZIGHEREE - AU
IR AR P)%E & (Johnson and John, 1999; Quadri er al., 2008; Adani et al., 2010) ©
Johnson and John (1999) HYRHFEEL » B FHRVIEEEL BA /MEVEMERIESE - wlEE
HE RIS LA T 2R IS R RE IR 5 - R AR VE I UA st N /KEE 6 FRY
FrHEEMER] o A48 0 Quadri eral  (2008) Al EEEEYIFAIHVEERL - R
RIEEGB AR DU N IS ERHY RS IIE i, - S PR P 2K B B R 7 TS 1
=R PG TEREE TS © RS TP & A A/ VIRTERRHIAHER > AT DUF] T HERC R =]
HERIURALFGHER - 1 P2 S BV BRI 2 IRHTRCR -

AEtEZ EEHY > Ry FHERSR LA BRI T /K F U R L 2 rIf TEET
fiti » ASTEWH] - REREA EHEER KRR - DEHE R IR L5 2 75 e
77 - BRI - ARHI A SR EfE S eSS - IR R SR IRV E
PRSI TR - R 2 NFRUR ZE 5599E - IR NIFENAL
fi ZFEPREUR © I HERDIR AR BRI VS RIS - Al RE b VU R LA
Bg o BTN T E S EERHAYeat - A L HI IR 2% B E_E e
HEEHE » DIEFE RS AT USE LIGHIREERGCR - A1 - At I EHEAT
Bt LIFFERANNRLM - DRZELERRE SRR LR REE
LN e
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F 2.1 RSB (FTBPTRIEREE GHS » 2009)

o R

£ HePfeRik 4

o

Vi GRS

SR E

47ppm( 1 p) ~ 71ppm (£ %)

-22.5C

/i B ]

121°C

2R 13

Dol
e

AR

15.8mmHg(22°C ™)

%R

1.623 (;k=1)

3R

0.015g/100ml(25°C 'k)

52 (24 =1)

Ik

259 (¢ e fig=1)
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2~ WITAEERE

it A B 2 PRI A HERE S RE A T R LM R R IR B 20 - (H2 R [E
HERE YRR SRR AEE (8 0 2008) » £y T EAE MR P HEAD R R il A
PURLSHHTRER > AR FH HIHERE 5 S = MR HEAC R AR - E 22
R eEETRELEA 2 ERdEs - HERATRENER - FEEAEZE
HEmHR A S B - MAERIIRENIEM « Ky 7N A R E HIUR LN
HBBRSER  ARWTFTER F =T [RIHHERC HET 5 Al © = (8 H AR HEASB3 HEAD) -
P H EYREAHERCB6 HEAL) ~ Uk = (& A e AR B[ BT e S (M3 HE
HE) -

=TEHEHRUERLR - SolRFER o HERCE S 105°C B | ezl 2 /N RERK Sy
FLIE S E St & A o (EH TR IHTEE (Perkin Elmer Series 112400 ) © jReHE
Rz Z SABAEEL 3~5 mg - EHYH B IEEAE > i E o o PUREZITR
S8 Hip &S8R - &~ € HLASIKT Z S8 EHUS » BE2MERE s
gt A Hbik (dissolved organic matter) FALARAHEBRIVIR/N—25 () (H2 HE R T3
EEIE - 2B - UK AT i - 81575 EEAEE # (Caricasole et al., 2010) »
Pt ARG 25 A I HERE R 1 A ey 26 R BAH K - 2SR A [E] HERE ¥4 7T
RONGHIBIRIE -

HERE r nA A TRV ZEEL > Rylh Sg AR LL 100mL FYEBET7KIES 3 K
% - BEABBLHELL 10000rpm B 10 53581R - & EIFREL 0.45um HYJESRAETE > &
T3 IR AN LAREA R 73 AT 8 oA e 2 & (Chefetz er al, 1998) » By T o3l /g
'Ei% (Humic Acid; HA) BiE#&(Fulvic Acid; FARE & > JERSELL 6M 1Az b
% pH2 LU » 2812 2L 10000rpm HYZEFERECS 10 738812 > BL0.45um HYREARAETE - 2L
BBAE R O PRI EIRG RIS R/ OB TR E B HA - il BB e ARAYEL 73 Al Ry el FA #Y
= o ERSEIEH LSRRI - (AR KRB F L CPMAS "C NMR M -
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H B RS HARENIHERAE 0-50ppm {CFBEER > (HERAE 50-110ppm UFRLEE T
5 » EHERAE 110-160ppm UFRTT & A& - HHERAE 160-190ppm AT HEER(Quagliotto
et al., 2006; Sen and Chandra, 2007; Adani et al., 2010) e

—TEHERCHRETRITAE - Foff A R E B AVHERLIERY 100mL HYEEET/KH0=
/N~ — R~ =R~ ARIR - BEEUFRERIENREREHRERT
—E AR A IS =R LI EFR R H 8 (Adani e al, 2010) - X EEREE
REUR o P = RIFET SRR 2 RER S > FrbA =R U R L%
BZIE - B 4mL A [FIREERVHEAL - 81 ImL &iHY PCE P =Ki& - HUHIKAH
JREG > WAA 4mL FYFEAREEEEL > Z I RE2EHAY A ROSEE A MU T - BUELTA
22 SRde DLRAH @i e o A LD S LA R (5, 2008) -

SERA [FEHERD RO T SR LGRS I RE IRTAG 1R > AT Feise Al = (8 H Ay REA S
HE - A =S VEAE SR T E AL B e - DS ERSIRO R A Vs e et
BIFVUR 28R » PR ERETECELE 3.1 Fs - T =RER % —
RETEE AR EE BRI REE AT SR A SN - RS BRALER] © 25—4H 100/0

(EHERCAH ) - 5540 50/50 (FEHEREAHR D) ~ 55 =4H 0/100 (REEH) - BEMEER
F5 500 AT (HZEE) » 55 AREHHET 750 ATy A#REE £ 81 5 37 200uM #IPY
SN > USSR KR ESHER S5 =RERETHETE 1000 ATERZI54H A5
b IR ZR ISR LG AR IS AEIRR - 53R N E YR sl R 5 -
HEIUE > NERERAHT > e B R - PTREE IR RS AT R A
BARMIF RS - B TR R LG A EY) 2 RS~ tONE R RS
0y pH {H ~ SALEBIRE ~ R ES: B FEE -

P EEREEROIE - & 7R E R TR EA B S HA = RER - Fr
LLgrsast 7K aREse By SmL/min > 38 pAE SR = MVEER I R L RE A fREZ
11 - FrDAEE BRI > 1828 =B RERIAR L /K TR L (B 22 25 — AR HEA
B DIBZHBLEEE SRR ERENNALME © £ 21 RHEE - 248

13
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AT %S By 0.5mL/min o FHNERZZ S R 8008 42 Rig - 05 —4H (HfEAEaE)
BAEE 20 (CCEHERRAH) MBSO SEEIREIURZIGHTERE - FibIES
70 RIFFAIL /KRS I A 100uM VU LN - SREFFEAR A S 4HIVETE » DU
SR LSRR B AR A B - SRR LR IRIEE -

PSR LG DL AR EYRVREDIE 7575 » PR R R RS SE AfUE i
EZEE DLO2SmIAE VLSS > FHEUMUERTAZE RAS 0.25ml » JEARMERES
& (GC-2014, SHIMADZU)AE & K e B8 Hl23 (Flame Tonization Detector, FID)/I
LAyt (B > 2010) AR 2 @HTERE RE 1% 60 mE4HE (SUPELCO » SPB™-624
Capillary Column) » S35 DA 2 H AR (SHIMADZUSR AR STk © oMl FHEVAH 7T
FAS(make up gas) ~ #E7 FAS(carrier gas) ~ PABERRS I BZER - SMEHER -
SRR © HEFEREAEIRIE fy 38°C - 47 7 438 > DU 5388 4 CHORE] 90C -
FLLASCHRE] 220°C - 4EFF 3 4788 o JRET RS SUEUHIEE RS 53 31 Ry 250°C 82
280C - R LIFHIZHE R IIME 18.1 7088 ~ =& LM 124 708% ~ IRA- &L
84778 ~ RA-"E LI 5.6 78 - BLIFAS IR LI 22 578 - BRT USRS
ECEHEYYN » MU AT R GER S A R g A R4S & K sl (=25
AIEASI T » BRGERY E@ M E REAR LT Ry 1.8 0 8
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B~ FEEERHERR

=FEHEREAI TR T AIER 4.1 Fon > EREIEEUR - SRS - k5w
TriRE AR E L o RIE - SIEH RS (Bo) S ={EH AR (B3) A
B EHT Ay & B DAVATRE AR - B B & & - AN E A REE
FEEE RIS = AR & 2 4 PR B {RAY O/C bb o bhl = (& H i EHEE BRI BT &Ry
SRAHEILOMS) o JRAHERL S i 09Tk & B BRI H/C B e 2 ETe:
HEER S HAEFTEL o

HERE HR Y A A TR AT AS SRR 0 B3 YRR =8 K S1.4mg/L > #Z BO
H A S & 42.7 me/L Fyis (3R 4.2) » BURHERE R nAE A bk & & A R AL
SATE RSO R D AEEES - &SR ATRE 2 Y Bo BEAAR S I & &P e (&
4.1) « FE=FEHEAEEEAR S » M3 Ay aEEA ik & & 61.7me/L » (HE2AIH i
(AT HA/FA ELE 4.73 - KA HA/FA {EEER M3 B2 EF2 B {K(Chefetz et al,
1998) = f¢ "C-CPMAS-NMR [BlFE7R o[ EHZ2 2] » M3 A i ARG alkyl OB RERLHL
B/ NS E TR @ryl OB e & & (£ 4.3) EENIEEH M3 AYERVEEE RK -
=HEREART > BO A fm 2 75 SR B Re A S BB K 2 HA/FA BRE @ (G
B6 HYIE#bAZ & i =i (Chefetz er al., 1998) -

AT =R HERE R AR 2 AE - REES SR AT 4.4 Ao - HHIR LB /KIVER
RS Ry 7240.5 » BUR =R HEAS RS AT IR HR R ) - TEA /T EE R
ME - BIZER AR B E S LB EDT - MR E AR 3 K& » LERA
R TR FE R % > BURILHS 2SR T2 -7 - b B3 B B6o 2 RIHTET] »
EEpAE BRI WA R AV R RS K » 828 B3 HYZRIHI TR )38 5 A e
B6 Byt BB = » & AR RS By 20mg/L 15> B3 72 24h IR HEITR /I £ 63.5 mN/m°
i B6 YRR IR Sy 64.1 mN/m - R ETERIIA =& H e/ HERE i B pOR & YRS
ERHERE (M3) - A[BHEEERHEADRV R AR T - AFEHERRORE fy 1mg/L I > B3
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B~ E RS EAGER

J2 24h R TEIAR TRy 67.7 mN/m > 1 M3 YR MR ZE 52.2 mN/m - FEEERELE L
HbTFEsE th et e m] R RO BG R R I AR ZM T & (Quadri er al, 2008; Adan et al.,
2010) « HEAIHJRA > TRER B aR & A KR EAVREIT SR KIS - AN
HECPGERREED (£ 4.3) - AN[ES M EDS PR E A RERGEEDREERE - AR
[ R AGHYZR R TT

— TR VU R LIGHARRRE S - BURICE 4.1 - SHEM—FEHERE T S > TUEA
NGRS A AR INME AR SR - BURIUR LG EZZ LASTEC
(partition) YIE ZUR L HENL/R T YA ISR - ELi B3 B B6 fr AU G LAY
BRI > BEPRIEHRIIRIMHZEA KR (R 44) - B B3 BARE S Z AN
ikEE (£4.2) BEEEARERERE (£43) » FILHNKAZGHAREEES - &
FOREEHERE T IDA BT 6R1% > HRETER T & A E HIREI KB &Y > FTbAER
M3 BAFE S Z KA A  Bim 2 iR B e ks ~ Bl RAVRImR Y] - NIt
HHEZ B3 B B6 £ A - M3 gEfE s VUR LG ARENE - 2RI > TEHERERORIE B 22/L
BT » HERVURALIGHERRE HA 279me/L(E 4.1) > AHEFER Quadri er al.
112 2008 HIBTFE4S AR » FI I & TEELST ER0E S AT SR AHERL - FTAEHUREY 2¢/L Y
R R R BT AT AR AR TR I 2 40 mN/m > H 3B TU S 20 A g m ke e
800mg/L > BHEE S #8 M3 HERLIR U G LN ZIGHTARRRE ST - AR ER IR HAY
J& > Quadri ef al. Q008)HINTFEA el T— b EHURTERRHVAEAE - T0A F G TE RRHET T
KR LIGHEES - AT TS EREA AR SRR 2% - K M3
HERDJRHE R 2 & o] S — DR TU R LIS RS - BGETERHSCE E— D
2%

FEEFNEEERT  SEEERSAYIRLRE T H B R 4.2 ~ 4.3 ~ B
4.4 MAFEIZHE—REREA SR HORE RIELE A i 4.5 - felE 4.2 81 4.3 7T F
o HEADRAETRTRHRITU SR ZIG T RESS —AREAE - (RSB =MREE > lElRElss
—RERE AR S —IRE AR RV S LM AR AT 2 %] 30uM DA |
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(& 4.5) - AHEHY - FEERROHIN 2REMAEET - —HAZ 10uM _E TR
Wt =AREE (B 4.4) - WIR=HEEEREIREUR - IR ERR LR E
AREWN N EDEMERIEE - e R ZGE ARV EE 5 39R - thite

HEREAH B HEREAHAY S — IRE DU SR SR R > HERCAHAESS 14 KRR
FINA L i E R 30uM - M-FHEACAH RS 21 RABZEFIUR LG E R

J& 40uM(lE] 4.5) - BURHERDRHY S S VSR E B S — R B T E R HEC B AT
S HERE B A R A PR U S 2 e 5 A2

ZERIRIE 42 Rig - e tEmsH B A HEACAH Ay =M E AR T - SR 2

ROIHHIRRIE - AR EH AR EN RIS LN © FTPLRSES 70 K
IS = 4HAVHY N /KRS A 100uM ML - BRI S LI SR R iR
PRAVETE - BERGE IR 1£55 77 RIFETH & REEHAY S — VB EHIEIZY 30uM
IR LM (& 4.5) 0 T eHEACAH B -FHEAReH AR 25 84 R A (NEIA
PUSRZIGHYAH > HOR VIS 2GR e e E s I (S - Bt A

Rz fif PU SR ZAHTRER. -

B e EHERNUR ZIGEREY) - LRI =R8LGHE RN

([&l 4.5)° Bt REESHRVE LT AR GER A E L GRAERSERVEE R TatEm ) -
Pt LA AT RE 2 REVE Y FRGE R - AR SRR A B PRI R L%

BRI AN =R LG NG - R T - B T =R G R LS
BENE RN BEES 168 Kk - TS —RERE T AR L5 > B
AN EHERE o BRI - Bel R LN HIER LN o A B R

FHIRE IR & RSB BIBRE Dehalococcoides sp. » RIS TR 2 A EBRIILAZE
BEST > FEARID 100uM PUER ZIEHII T /KIERE TR - FR R aH HERCAH -P B a3 3 —RAT
FEVINIEIE - SH3RAE s ] _EAIRFE & 9.3 7788 > (ERIPPRYERLR T - HENTRE
S o HaMEAER =R RO - A E S EE R

i

W
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FH BRI AR pH ([HE S (LB H B AL B TR 4.6 ~ 4.7 ~ B2 4.8 > 1
St S —REERY pH (ERAIEEEINE 4.9 - EEREEEEUR > S8y pH (EEE B
A T - B 21 RIZBHREDT - Z 18 RIS HERCAHAY pH 4ERF4E 6.5 B 1 » 1
SREALHAY pH AIERFE 6 BT ([ 4.9) - BT R A0S R E s
EG - 5 5 TERHEREEE AT - Z & H Y pH e e B BB aais A ety T -
{ER MU R HY pH FERIEZE 6 DU (A > 2010) > AHEAWT 7RI HERLAHSE — R
ETERY pH EAESS 7 REFAILL 6 21K ([ 4.9) - HATREAVAREE - HEALAH B RR
THEFEHEACSN > SotETE T —FRBHVRE - e BRE SR SEE A EIZ > (515 pH E
P RAEE R E B Rt - AT MM IENE & S % - A BHFYEERAY pH
B > EFETEE R pH (HRE—EREHERTE 6 LLE - HHECH RIGHHEACAE - 2Rk
SHHY pH {EAE 70 KAT > BBV HENEAHAY pH - H 2 REALHAY pH [BI{EZRE
BNe > BURHERCRR A A B AR ERE

—HHFE A REREA S/ LR B LR E 4.10° AW FE = B RIS R E SR
BEUN > 2/0EE 80 K2tk o MUFRAVE(BER B A GREE-200mV LT (5
2010) - AEZAEARMFTEIR T - HEHEHAESS 21 K ~ FHEACAHAES 28 REFHA/E
BREAIIERE-250mV LU - fi2RasiEs 42 Ripg R B A B g
-200mV - B EETEE R = EM R AR R E RS BB AL - PhEL
—HR LB A EABREES BT - ERENI > M S L8R B
WU > (EBAE 28 RZIREF] 180 RERRGT RNy - —MREEH R LB R BATRE MR
FHE-180mV LUN - T &t P 5 ST -

BB AR RGeSy BB ] 4.11 ~ 412 ~ 413 > TR SR
ETERT e LR E 4.14 - EEREREUR - RAHHEALEAEESS 2 REFRIA{H
FERGEAED: - MRDALAAES 7 RIG A ERIEI R - —4H8VEE - 488
180 RAVERZIFEITR > 55— IREIRIRRE EMEILY Sme/L FYFFGER > BAESE =HE
AT RFEER S - BURATEEREVEN - seRFEREEYE (B it
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TOKIFEDSAYE Nk o WIRAEREESHIERGT - BRI H
GEREHNE 0.1mg/L LUT (#K > 2010) - MEEIE LB BRay H e sh e R BRI BE AR
= i EL O R A TE T BT RV EM EE Fy 500 52 - M MUE L E Bar At
BHA S AR - HVAEEEEL - SRV BUREIE AN 94nM I > 28 &k
AR 7E R GE YIRS M (E FGE GBS - A E @R BERE(RIR 2nM B > 48
A g DB IR B (S (B2 (Ma et al., 2000) ° AW (e T w) BRI 90 R BRET—
HRZ2SRENRISREE  BURATERVEMAE 180 RIVERBRET > sERfE
e R AR SRV TR - FTLUERIERL A TR R IIAS MY B T 1R 0
ST HERC SO AR e AR I R T VAV T E R IR R A -
AWFEEEAHEY > BHEHERSRE SR REIH N5 RS LG - #E
HPAE I E AR E R 206 - PV B EA SR EL > ZEFRE TigE
BB BKE - BR T BRI B S RON - B TR BN IR R E 'R 5 2 HL
Viedeftan B12 A BERKEN (He et al, 2005) = Long and Bordern  (2006) fEA|HEH
Hi BOBK IR YR & R T E A B Bl 3838 - AR A BRY M R B SR 2
Yy DIRIERG RERE R A & B EURALGHIREEY G (LR 8006 - FiEA
I EAIMEMHAE IR T - 2R —REE T - R alEZEE]
ZIGHIEEL > BURHERCEGET AT F Rttt KU R LM 5 ey — i B &S -
HEPAE EHERCAH B — B AR T TR R VBRI — S ONERE - MBI T
AR _MRERR L ORI EAF —R 0 & 28 = MREVERR M OFE 150
REENAZTHETRLNSG (B 4.2)  BUR NFFERET IS8R ERYAEY)
i EZARE IR E RGN R ERIESE i A YREIf EY)
Rl - IRE B AT SRV BRI LRSS o (IR R A il R TE IR Y
st FHEE REERAREDR S —MRER - DI R E LR
FHRLIGTEER -
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R 4.1 ZEEERAZE

Elemental composition (wt.%) Atomic ratio
Sample  Ash’ C N H S O H/C O/C O/H
B6 3273 5386 290 7.74 1773 33.77 1.72 047 0.27
B3 29.09 4631 243 482 066 4578 1.25 0.74 0.59
M3 23.63 61.62 526 5.73 1.13  28.26 1.11  0.34 0.30
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& 42 ZEHERAZEEMR (DOC) ~ JWERE (HA)
=g (FA) Z8HBIT

Sample DOC HA FA HA/FA
(mg/L) (%) (%) ratio
B6 42.7 10.6 1.4 7.57
B3 51.4 11.1 1.8 6.16
M3 61.7 10.9 2.3 4.73
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% 4.3 ~ =fEEEEEA Y "C-CPMAS-NMR E5E5347
ERRENSR <t E R

Chemical shift regions (ppm)

Sample 0-50 50-110 110-160 160-190
(alkyl C) (O-alkyl C) (aryl ©)  (carboxyl C)
B6 25.6 45,7 21.8 6.9
B3 26.1 52.5 17.2 4.2
M3 51.6 32.7 12.1 3.6
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R 44~ ZEEERAZRERIINT

Surface tension (mN m™)

Equilibrium ,
Sample , Compost concentration (mg/L)
Time
(hr) 1 5 10 15 20
B6 2 71.4£0.6  67.7X0.3  66.53X0.6  65.2%0.7 65.7X0.9
24 09.510.3  67.610.5 64.310.5 643103 64.1%1.2
72 67.310.1 63.910.6 60.5%0.1 61.120.1 61.6%0.9
120 68.5£0.5  65.1£0.2 61.1X0.2  62.580.5  62.9%0.3
B3 2 70.4%0.7  67.2X0.5  65.7£0.6  65.4%0.9  63.510.3
24 67.740.6  65.3X0.3  62.9%10.7 63.1x1.6  63.510.6
72 64.350.2  63.1£0.5 60.6x1.6  60.3f1.5  62.8%0.5
120 652109 63.910.3 61.5%0.7 61.7X0.5 62.910.6
M3 2 54309  50.810.9  51.120.3  50.220.9  47.3+0.3
24 52.2%1.5 52,1209  43.120.9  42.8%0.7  41.1X0.5
72 50.120.6  47.310.6  42.2%1.1 41.120.6  40.4%0.5
120 50.810.7  47.6X0.5 42.5%0.7  40.7X0.7  40.6X0.5
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PCE (mg L%

PCE (mg L")

PCE (mg L™

B~ E RS EAGER

600

500

400 -

300 -

100 +H

200 —W

@

600

500 -

400

300 -

200 -

100 -

()

600

500 -

400

300 -

200 -

100 +

(©

0 2 4 6 8 10 12 14 16 18 20 22

Compost concentration (g L™)

B 4.1~ FEHEREARRIUE L5 AETT:(2) 7N E H AT

(b) =fEAREARR ; (c) =8 A RA/BRRESHEE
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