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Abstract

4SXHHTERNLEZl FIITRYTSWHXS YTXEQ : 3" WERHLI A -GPERWK LI ENFSLMWTETI VIV WRXALI W WERXANSI E EFS\BESY WYH R
[ LML X SWI GUWSITIERXV 41 EG O ERH&SWSR* 1\R ERHXLV | ORHWSI WFWKEX W I\ TERH HGE] VBNMERH EGMEX H GE\FSR
[ T\ XWAHERHQSRMWSY HSRXLI MGETEGY )SH TRX IS\QEM L]H ERH' 3 MREKEWMVAEQFI V*S\QEMI L]H ERH' 3 [ IV
WP GIHBEWMRHIESWNS | ZERVEX LI FI8 | BREXSRIT™ GEG SJ HVDI Y R{ VIKGSRHMBRWA M LYQMM 6, ERHXQTI\EXV 8
[ 1\ QSRYBY HHYRKOLI INTIN I RXWSS I ZERYEX Xl 17 GEG SI1Z2 XWOLI " PERYW( |l 6EX " % 6 [ EWCERSYFEXH

3 2 \EPVENALEH LI FI WKTIVIS\QERA MV Q SZMKIS\QERH L]H b’ . Q L [ LW TERWMTEWGREV[ |\ QSV 1JJ G|
MRV HYGRK' 3 GSRA RXEXBRW4IEQ M} Q L &SWSRJIWR Q L 3REZ\EKI TERWb’ Q L[IVEW

133 GMl EWHY 1\ TERH HGE] . Q L MRHTRRKISQEM L]H NQ X1 GEQFI V6! KE\HRK EMGP ERVAK T1 \IS\Q ERG
&SWSER JIN\RWTYWRX HXLI FI IKTI \IS\Q ERG EQ SRKOLI TRERXWTT GUWERH XL FI VIKTI \IS\Q K WWFVWKEX [ EVWLT VEIR

1 Introduction

7XHVMLEZI WS RX.EXTSSV-RHSSVOAWMS YER] 96 EJJ GWMLYQERLIERL MESRKX\Q I\TSWA ; , 3 RXI 2()<
T\BNIGX / SXNEW XEP WZI \EPGLI Q MERVX_| MGSRA RXEXSR P ZI VERH XLI NDS\ Y NRIS\Q EXBR[ | ' ERERWH ERH | ZEFYEX H
VR NRHSSVI RZNBRQ | RXV-X] EWGSRGYH HXLEX: SO 3 WERG' SQTSYRHW: 3' W WA EWFI RM R DSFYI R ERH\] PR 8Kl XLI V
[ N EP L] H WWLSYRFI GSRVWAL \Y HEWTVIS\R] TSHYERXW KEVHRK X_I LI ERL | 30 GXV7 1 ZI \EPWYHVIWA FEX H[ ML %% LEZI
NRHEX HXLEX: 3' WEV | QM HF] NRHSSWSY\G WWGA. EWEYNHRK Q EX \RERVIV\RMLNRKWERH GP ERWBK T\SHYGXV &FY] WY R| XEP
&FY] WVR | XEP &\8[ RI XEP ' EQ TEKRSFS | XEP 7SIYSKFY | XEP R =Y ERH' WQT TYFAMLI HE
VZM[ SR:3' | QMWBRAMGQ RI[ B FYNKLSYWW=Y ERH' WQT 8LIT WEX HXEXFYNMAK Q EX \IEP! Q MVIBRWEY LI
VEY\E WSJ: 3" WIRXLI NRHSSVI RZNBRQ | RX 1 VT GERP Q SVKHYARRKOLI | WAXVIV Q SRULWEI VGSRMYGIBR %Q SRKLI NRHSSV
TSPERW: 3' WEV YFMYNBYWERHLEZI LEWQ JYP JJl GXASRLYQERLI ERL WA EWEWLQE [ LI I ANRK ERP\KNB\LNRWWERH | G\ QE

D3 WEV N UYI R GEWWI H EGE\HWRK XS XL MFSVIRK TSRX &FY] WVR I\ ZSER S\KERGGSQTSYRHW: @ 3' W WA EW
JISWQEM L] H : 3" WWGA EWVWERZI RMAERHAMIRIW7IQM 3" W7: 3" W WGA. EWTI W@ WERH4EVWBYIEX 3 WERWGL EXX(V 43 1
WG EWFNSAH W61 KENHBRK 9% : 3" WERH: : 3" WEV X TSFERXANQ SVIXIV UYI R JSYRHNBHSSWV; SFBJ) 7SQI SIAIQ
EV )6\ MBERH GE\GRSKI RG WA EWIS\Q EFH L] H ERHMRKI RN\EPT\ TSWN XS IS\Q EFH L] H MLMLI VIRHSSVWAMLER SYXHSSWV 96"
2MRVYRERH; SRB1] TERLEQQI VI XEP *SWQEMLIH ', 3 MELMLR VEGM ERMH LIH -XME YFNIYNSYW
TSHY>ERXERH MME G5Q TSRl RXSJI HMII Y RXAL I Q NEEPERH NRHYVIRIREPT\SHYGXWV 7 ERLEQ Q| VI XEP &l GEEYW SJ MASGEYW RA
NRHSSVWAVERH LI | ZMil RXMD TEGKSRLYQERLI ERPL X1 WYH TV WRAHJISG'WH SR Y HYGI8R SJ NRHSSVIS\Q ERMHI L] HI
GSRA RXEXGRW

1.1 Sources of formaldehyde

*S\QEM L]H MAPEWHHY GR NS X.I MHSSVEMASQ ZEMSYWK TI WSIVE\A W41 STR EV 1\ TSWH)S | RZMBRQ | REP

JS\QER L] H M8Q EHLI WAl WRYF\KEERXV[ ERPGSZI \RRKWWFFI V[ EX VFEWH TENRXVGEVD | XBNI P GXERIGI UYNIQ | RX ERH KFYI H

[ SSHFEWH T\BHYGXV* SVNRWERG JS\QERM L] H MCRS[ RS FI | QMK H GSRW \EFP F] G.MIFSEWH 1 ( * TR[ SSHERHSX.I V[ SSH
FEWH T\BHYGX\VGSRENRRK \f VIRW &FY] WVR | XEP ' EQ TEKRSFS | XEP 21\ 08 X1 W FYNMRK Q EX \ERVIS\Q ERM L] H W
E GSQ TSR RXSJYSFEGES W) SO ERH SJ GSQ FYWIBR KEWWABQ LI EXRK \WSZI WERH KEWETTRERG W-XMYW H EWE HVIRJ GERXERH
EWE TV W\ZEXZ NR FISRSKINEPREFS\EYS\WIW -XVERS YW H R LI JEF\GERH GBX_NRK NRHYW]

1 ESWEYNG WSIIS\Q ERMH L] H MR RSR VI SORK | RZNBRQ | RXAVEV FYNHARK Q EX \ERVERH GSRWQ | VINBHYGXWSLMETTRVIW)S RI |
Q BEX \FRVERH T\EHYGXVERH GER FEVKW ZI \EPQ SRAWI W QEFP MR GSRHWERW ML LML VM LYQMM] 6, ERHLML NRHSSV
AQTIEXVYW, EKLMLEXERH( | &I W / RSITTIP TELEQQI VI XEP *S\QEM L] H MERS SR SIXI QENR
GSQ TSR RAMISWWAW[ LML EV GSRENR H R ZENBYWN\SHYGWQ ENRP N[ SSH TBHYGIW* YWALI \Q S MW.SYH FI RSX HXLEX
WGSRHEY JIS\Q PSR SIISVQ EFH L] H SGEWMR ENDLVEYKL X1 S\MEXBRSI: 3'W, S 12 VXXl M8YIRA SIXIW WGRHEY
Al QMEPT\EA WVW)S I EQ FMRXERH MRHSSVGSRA RXEXBRM.EWWIWPRSXFI | RIYR? QI EWN'H / EHI R

1.2 Health effects of formaldehyde
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-RKI RN\EPLYQERWVEY QENRD I\ TSWHYS JS\QER L] H XL\BYKL MRLEFEXSR 7NRG JS\QER L]H MWSBRYFR NR[ EXVMMAETVI
EFVB\FI HIRXLI \WVINESY ERH KEVKBIRX VWREPXEGXAVERH Q I JEFSMIIH ; , 3 4\ HSQ MERXWQ TXSQWSJ JS\WQ ERH L] H
I\ TSWA R LYQ ERWEY NIBEABR SIXI 1]1WRSW ERH X \BEX HWESQ JS\WK VR | AVRK GSYKLIRK REYWE EQSRK SXLIWV; |, 3

8LI FS[ | VKGSRA RXEABR QE] GEYW WRVEY NBEXSRSIXI 1]1W M. LYQ ERWNRGI EVIRK 1]1 FRRON UYl R ERH GSRYRGWVIEP
VHRWY; |, 3

1.3 Formaldehyde guidelines and regulations

R 21U \FERHWWZI \EPIS\QER L] H Q1 EWN Q| RAVWYHVWLEZ! FI I RI\ | GrX HVTT GERP N LSQ | WERH EXVA_SSRV] LI X1V
[ 1V GSQTENX\[ LML QMLXLEZl FI I RGEYWHF] JS\QER L] H 7121 \EPGSQ TRENXA[ | Y GSRRI G{H[ M. E GSRA RXEXSR EFSZI

VK Q -R(Y)A VWASSRWLI LMLI VXGSRA RXEABRQIEWVH[ EW QK Q -RLSQIWX.I LMLI VXGSRA RXEXBRWISYRH[ |
FIXIIR ERH QKQ /RSITTIP R : ER+1 QI KV TS HX.EXOU SHSYVXL\ W SPMISVIS\QERM L] H GER
SYGYEX A8Q ¥ QKQ :ER+IQIK

0,3 VTS HXEOL S | VKGSRA RXEABR XS GEYW WRVB MBEASRSILI 111 WRLYQERMW QK Q JSVISYVLSYW
& VW WE JS\QER L] H GSRA RXEXBRS] QK Q NRGIEWW ]| FRRON UYI RG ERH GSRYRGWEPY HR WV 6 | KEVHWRK XLI
TI\@ THBR SISHSYVSIJIS\QER L] H VBQ! NRHAWMYERW TSW HWRVE MBEXSR ERHIS\QER L] H QE] FI TI\G M HEX

GSRA RXBXBRWFI ] QK Q , S 12 VLMIWRSXGSRWA \r H)S FI EREHZI WV LI ERL 1 301 GX/ EH R © .3

1.4 Effects of plants on formaldehyde removal

XLEWFH TR TP WEFRMZT HXCEXTSX H TEERXWER LI A )S TL] XSV Q1 HEX E HMI WV \ERKI SJ MRHSSVENITSIYERXV -R TEVAGYHEV E

WFWERMPFSH] SIRI\EXYY LEWH Q SRAKEX HXLI EFNBY SIXI TS HTERXWWIQ XSV QSZ : 3" WA\EQ XI NMHSSVEN SLI W

| RAIAWLEZL FIE\KI B SSMIVBEX H\GQ FEFS\ESY VEER GLEQFI VI TIKD | RAV[ M. WZINEPWYHVWHE] NRK HMI I RXGSREYWBRW

VVKEWHRK LI TR EY : 3' Y QSZEPQI ALERMD ERHV QSZER " GEGUW %Q NEWL S| E | XEP (TFE" W™ XEP -\KE | XEP
7SV ERY | XEP 8LI VGA WASJ: 3" H TRABR JSYRH MR Q SWKWYHVIWMM\EYKL X Q NBSFMEPEGM MR WFWAEX

ERH\LMSWLIV [ LI'\W FEG{\IE EFVB\F LI : 3' WERH Q| )EFSAW X.I Q EWE RYXMRXVEY\G  %8Q MWL S| E | XEP %4 HSKER ERF

1 SRS E AKE | XEP ; SRZI VSR XEP

-R %4 HSKERERH1 SRS EXWAHX.I JIS\QEM L1H W QSZER ™ GVIRG SIXI \BSXEV E ERHEl \RPTENAMRHI Tl RH R ERH
JSYRHX.EX[ LN® X1 EI'\EPTENANSI THERXM | Y GETEFR SJ: 3" W Q SZEPV Q SZEPF] M| \BSXEV E SGEY\W H EXE WFWERXERP JEVA V
\EX 9% HSKERERH1 SRS| E 3 XIWWEG LEWNAL PRI HXLI TSX RBERPISVLI Q MBES\KERMQ W \ MWK SR ERH R P EZI WS
VQSZl : 3'W/ LEORV TERHLY | XEP , 9 12 VQSWKY A RV WEVG. LEWEGTRS[ PHKI HXLEXLI QI GAERMQ WS

\V QSZEPEVY QENRRP A HNRXI WFWKEX \BEXLI VXERXI TEERXMNVB / N | XEP 3V I P XEP ; SSHI XEP

&EWH SR WYHVWQ | RASRI H MMWZERW XS EWWQ | XEXTHEERXASKI XL V[ ML MMYFWREX GERLEZI E TSV \F Q SZEP JJl GXSR
Al GSRA RAEASR SIISWQ EM L] H MR NRHSSVI RZNBRQ I RXV, S 1 ZI VXL INAROS[ LN HVDI Y RXTRERXYW Q SZI JIS\QERMHI L1 HE WY
RSX[ | PARS[ R] 1 X8LMTETI VIV WRXNLI WWPANSIEWYH SRXLI YTXEQ SIISWQEM L]H ERH' 3 N6Q WR G HTSX H THERXV

ERHWFWKEX W[ ML SEFNGMI ST YWRK LI SY)GSQI SIXIW N TIV@ I RS W GOLT FI VXTI \IS\Q MK TEERXERH WFVWKEX ISV
Al GSRAWYGIBR SJ ER MHSSVTIERXFEWHWWA Q FINg[ ERP

2 Materials And Methods
2.1 Experimental setup

8LI WXT VA| QEXER TVWRXHMR*MA GSRMWM HQEMR SIEH REQNEA.EQFI V8Ll H REQMBA.EQFI V[ EWQEH SYXSJKFEW
[ MERMRI VHEQIXAVS] @ LIMLXS) Q& ERHZSHQI : SJ Q 8LI KEWMAEQFI VLEHX\'1 ENI RXERG WAEX] |V
WERHHYARKOLI XWW8ELI KEWWRIEQ SJ TTF GSRA RXEBRSIIS\QERM L] H [ EAWRPEWHNRI GLEQFI VF] LI EXARK LI
JS\QEM L] H VB8R

8Ll EGYEPIS\QEM L] H GSRA RXEXBR[ EWH X QMR HF] EJS\QEM L]H WRVV ( %68 WRWEY QQ GERMEAH TTFRZI PR 1\
HXGBRMMSI * TTF VWSRW @I 8 '' WVVEYABR TTF 8] SE\MPIERW |V TEA HWWS X1 KEWVAEQ FI VXS
HWXREYX LI EMIZI RP [ MR GLEQFI VLI WRVWBVTIVIS\QIHE QI EWV QI RXI Z1] QNRYX ( YNRRKOLI XWAAME 0) ( K\§[ WK
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EQT[ EWEGWMEX H vQS®¥ W VQSR¥ W ERHXI XQTI\BXYV VM LYQWMM ERH' 3 PZIRV | Y ERG
QSRVBVH '3 RPZIRV I\Y QSRS H[ M. : %7%0% 3 T\&FI +1 4 TTQ RPZIP *YWLI\QSY X| KEWVGREMW V[ EWWERH
[ M EVBRZI RXNV | THEVIG WR EHLI Wl W ERERX CRI EHWRK Q EX \IREP FEWH SR VY RUI XBWFFI VHYNRK XL X VWV

2.2 Chemicals

LI JIS\QEM L] H VB8R YWHISVIW I\ TIVI@ | R\ EW7 S8R 7MQE * QP . JISWQEM L]H M, 3 8LI
JS\QEM L] H VERYASR[ EWQMI H[ M. H QM EXVIR S\H WS KI RIN\EX TTF[ MR GLEQFI V8LI QMY [ EM\ I GYXHF]
A G RGERMR LI FEFS\ESWIWSI LI 9RMI WY SJ; EKI RVAKI R EWISHS[ W

. VRIS QEMH L]H" * vPHQM BEXV” VP | REPQ MXYV
. VPSIAI | REPQMXYV KI RINEXH TTFSIISWQEM L]H [ MMXI GEQFIV

XMW@ TSVERXOS Y TSWOLEXLI JIS\QEM L] H VEIYBRCGSRENR H  » SJ QI X.ERSPEWWEFNMY\)S TV ZI RXTSR Q| \MEXSR SLI
( %68 WRVBVMERS WRWZI )S Q1 X.ERSP7S F] MXBHYGRK JS\QER L] H  E VW EFPEQ SYRXSJ Q| X.ERSF] EWWRXBHYA HEW[ | PP
8LI \WWSRW SIXLI ( 968 WRVBVYS X.MEQ SYRXSJ Q| X.ERSPXLI 1 JSVY ER'B R | H H)S FI X VWM H

2.3 Preparation of the substrates

SLVI HVIVRXK\E[ X QI HE[ |V ASWRJISVAI XWKVENMREGMEA H@EVFSRERH I\ TERH HGE] 8LI WP GLHTSXRK VN EW
GSQTSWHF] TIEXKY I RGSQTSVIKRD | ERHJ VAL WWBLI WR GI8R SI XTI WRFWEXW EWFEWH SR TV ZYWWYHWERH FI GEYW
AT BV G5Q Q SRWFWEX WEZENEFP SRXLI QEMG X 94 HSKERERH1 SRS| E ; SR”I VSR XEP *SMIZIV AT SO
WFRKEX VI XWAA, T INTGYXH DLV [ ML EHY WRWKEX ERHXLVT [ MCE[ | XWFWEX 8LI WFWEXW |V TEGHI EQ. RE
TEWGGREW V] M EGETEGY SI BUYW Q [M™M Q HEQIXVMRXI YTTIVTEWK[ LNE [ EWLI IN\TSWHEVESJIXI
WFVWKEX

2.4 Preparation of the plant samples

8[ SHWI VV RXTERXWI QYW 1\¥ XWH 7TELNIL] YQ ; EFMINGI KIP' SQQSRREQI 41EQ ONp ERH2I TL\SRP TMM \ EPEXEO

' SQQSRREQI &SWSR*I\R *MA 8LV TERXASIIZI] WI GV | GASWRJISVLI XVWAVERHXI] [ 1Y WRGELH[ M. W MEV
A BEEGI\MABASIEKI ERHVII 41 EG R Q LI MLX&SWSR J \R Q LIMLX 8LI TERXW I\ WRPGIHFEWHSR

NRIS\Q EXSRKEXLI VT HF] TV ZYWAWYHVW] LN H Q SRKEX HXLBEXLI GETEFN® SIXITW WIT GVWMR YTXEQ SIVEQI @ 3" W EW
KSSH OM | XEP ; S”IVSRERH; SRI VSR ; SSHI XEP URHXI] [ 1V ERE AASWRFI GEYW Xl GERFI YWHIR
OMMNRK ; ERP7]VMKQWO; 7W ERH SVKV I R[ ERVFI VIl WXLI ] EY GSQQ SR YWH JISVNRHSSVH GS\EXER 8LI THERXA | ¥ FSYKLXWR
ELSYW TERXVLST NI 21LIVERAWERHT TV W TSXH  HE] WINBVLT 1\ TID I RXV>S QR M XLI VWIN'VYWSI XL TEERXNRE
Q HEAQI X VTIEVWGTSXS]  BAY Q SINTERHHGE] K\F X QIHYQ 8LI I\TERH HGE] [ EWVRGIHEWE K\F[ X

QI HWQ JSWLI X WAVFI GEYW MWMWLI Q SVKGEQ Q SRWFWKEX YW H NRHSSWVERH MIMQ SVXWINEFR XS FI YWH NR NRHSSVRANAK [ ERP
WWIQWYPLI THERXM | ROL\SYKL E QMR EGEN) EXXIENSR ERH EHEDENBR TVGA WMRLI FEFS\EXSY [ LIV XI] [ IV INTSWHDS
I MEVGSRHWBRWINR S\H V)S Q NRD Ml XLI VWKNVWVSILT TEERXWTNBVILT |\ | GYIBR SILT XWXV

2.5 Procedure

8[ SMN\EQIEWV QI RXI ZERYEXSRW |V TINIS\Q 1 H)XS | WEFRMIL X1 GSRHMBRWSI XTI WXYT ML KEEVWMVGSRENR VIR LML LI
H TRXBRSII ISWQEM L] H XSSOTEEG SR XL FI KRRAK SIXT XWKWAWWERH SR BEXOLI TRH 7N NME\R X ST\ XE/N\G
QIEWN QI RXI ZEFYEXSRWM 1V TINIS\WQIH[ M E TEVIGGERENR V)LEXLEH X VEQ| GLE\EG{ \WMMBASI X.I GSRENR WWLEX |V
YWHHYARK | ZI | X VK

SLI QIEWN QIRXN IV I\ GYAHJISV LSYWWRWLI JIS\QER L] H [ EAWH TR X HSVWEFNMI HNRLI GLEQFI V+EW

GSRA RXEXSRWM 1Y QIEWNHNRTTF NRXLI GEW SJIIS\QEM L]H ERHMRTTQ MXI GEW SJ' 3 * SVIYWALI VERER VIMLI

GSRA RABXSRWSI XTI W KEWW TV T\ TV WVH EWQ MBSK\EQ WTT VGYFNBEQI XV vK Q  ERHQ MMMEQ WTI VGYFNBQ 1 X VW GMI R
*SVI EG. X VKb’ vKQ b’ TTF SJIISWQEM LJH [ EEWREWHMRXI GEQFIVSKIR\EX | ZI\f Y@ 1\EGR X.I VEEQI
GSRHU3R

) EQ WXSII\ TI® | RV EWGBRHYGIH X\ | XD 1 WNR S\H VS | ZEFYEX GSRWM R | EQ. GSRHMBRXWIH S8EFRWA ERH  *SV
I EGL XWKOLT KEEWNGSRENR V[ EW MITH[ MU E[ | XTETIVOS[ | PEIXVI EQL QI EWV QI RX8LI TEWGGSREW V[ ML WFRWEX S
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TERXVEEQTR [ EWTEEG HMRLI G RXYY SIXI KIEEWVAEQFI V(| TI RHAK SRLI LI MLXSI I TRERXE WENRP WWA | PFEW [ EWTEEGQ H
BEXLI FSXSQ WENRP WWA | PMER MR \XQ EX \IEP

%\V\) EFPTAEX. GSRRI GLHYS E LI EXVA\G [ EWTEG HINRLI FS[ | VLSP ERH  vPSIJS\QER L] H VBRYBR[ EWTREGQ HSRXLI THEX
[ MLETMI X %X VE H\ST SIJSWQEM L] H VBRYMBR[ EWTFEG HSRXLI TREX X.I LSP [ EWGSWH ERHXI LI EXVE\G [ EW
EGMEX HNR S\H VS Y ERW LI VERYIBR R LI EN'SLM[ EVWLI FI KNBRWRK ST X VK ( YVRKOLI X VWA[ MLOLI &SWSRJ\RWM] EW
RGWE] SMNOVBQ! ' 3 [ LIRXI PZF EWS[ IVLERD' TTQ b’ QK Q [ LML MM KRSFEPEXQSWLIIG' 3

GBRA RXEABR EZI \EKI SY)HSSVGSRA RXEXBR 4" 297 % ERHMMY" GVIRXISVXLI TRERXWS K\S[ EPLSYKL VEQI
WYHVWLEZI W.S[ RXEXLI STYDEP 3 GSRA RXPASRMEBYRH  TTQ >LIRKIXEP

8S CERYEEA X EQSYRXSIIS\QEM LJH H TRXHNRIMAI SIXI AEQFI WL JSHS] MK JIS\Q YRE[ EWYWH \KE | XEP

In (%) [1]

t

—i=
DN LTI EE] \EX 2 A

2 X1 '%Q SYRXSITSPERXEN VD | X¥K Q ASVRK Q A

2 1I’-RMEPEQSYRXSITSPERXEXX ' L ¥K Q ASVRK Q A

8S GERYIEX LI \EX WSJ GSREQ MERX\ HYGIBR XL X VWGA.EQFI VXLI ' RPERM( | RAl ] 6EX ' % 6 [ EWCERYEXH 9%27- % %
% ) 4%

CADR = (he —in — Ap)V [2]

;ML IUSSEPH GE] \EX 2¥ A

.RI2EY\EPH GE] \EX [ LML MXLI Y HYGIBR SIX.I GBREQ MERXHYI S REX\EPTLI RSQ| RE M| X WA EQFI V2¥ A
CTU(TGE]) \BX [ LIRXI TEWGTSX EWTFEEG HMRXLI GLEQFI VY A

1 SYQI SIXI AEQFIVR A 0 A

8S ERYEEX X VQSZEP ™ GURG SIXI HVII Y R VIXKGSRHMBRWILI JSHS[ MK JS\Q YRE[ EWYWH \KE | XEP

S MA!) QURG ? A
2 X1 '%Q SYRXSI TSPERXEN VD | X¥K Q ASVRK Q A
2 1 -RMWEPEQ SYRXSJ TSPNERXEXX * L ¥K Q ASVRK Q A

%TSVEFP PEJEVE QI XV[ EWYWH>S WEER ERH GERSYREX LI PEZl ENVE SIXI THEERXWI GUW7NRG Xl XV | TEERWSI1 Z1'\] W GW\
LEH W@ MEVA.E\EG \MW@ANSR TRERXSJ 1 Z1 ] W GUW EWWR GLH)SFI QI EWAH * M A

" SRZI WABRWISVALI Q MERMREN |V QEH EWYQ MK ERENTVWWYN S EQSWLIY ERHERENAQTI\EXYVY SI  HKYIW
"I RWWELI GSRZ WWBR JEGSV] EWFEWHSRXLI QSPGYEV[ | MLXSIXLI Gl Q MEPERH MHMII \f RXISVI EQL QLI Q NIEPR X MVCGEW

X1 QSPGYREV] | MLXSIIS\QER LJH W K QSPERHSIX.| GEFSRH®\MI '3 W K QSP
' SRARXEABRK Q A’ \ GSRA RXBXBRATQA QSR GYEV] | MLXK QSR

' SRA RXEXBRATQA ’ \ GSRA RXEXBR QK Q A 'QSPG/EV | MLXK QSR

' SRARXEXBRVK Q A’ \ GSRA RXEXBRATFA QSPGYHEV] | MLXX QSR
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' SRA RXESRATFA ' \ GSRA RXEXBRY¥K Q A'QSPGYHEV] | MLXK QSR

8S WEFRML X.I WEMIGEPYWHRYIGERG SIXI \WWRVWZI \EP-RH TI RH RX8 81 W[ |\ 1\ | GYXHERHX.I QI ER ZEFYI WERH WERHE\H
IMBWr'7) [ 1\ NRGYH H *NBER X.I SR [ E] EREPVIMSIZEVERG %23 :% [ EWALSWRXS H X\QN& [ LIX.I VXLV EY ER]
WEMNGER WHRYIGERXHWI ' R WEL X |1 RXLI QI ERWSILI X W HZENREFP W-HMWBRER E 4SW, SGX VW] EWER'S \ UYNM H>S
GSR\Q [ LIV LI HWII Y RG WSGEW H &EWH SRLI REXYY SIXMHEEWX8YQA] , 7( ERHXI 7XH RX21[ QER/ I YR\ I\
TIVIS\QI HYS 1\ 1 GrX E QYRR GSQ TEWBR EQ SRK LI K\BYTWERH)S H X \Q MR LSQ SKI R SYWW XV

3 Results

*MYVYW XS WS X QIEWVHIS\QEM L] H GSRA RXEXSRMISVLI HWJI I RXOUVIXGER! KY\EXBRW* MYV VA T WRXAMLI
QIEWNVH' 3 GSRARXEASRWM LI RX.I WRGIHTSXM HTER |\ MGYH H * MYV VA TV WRX\WLI QI EW\HIS\QER L] H ERH
'3 GSRA RXEXSRW LIRXI &SWSRJINRWM |V MGYH H -RKIRINEPXVT QIEWN QIR 1V I\ GYAHISVI ZI' | X VIXGSRHMWSR ER-
X1 KYWWIYWRXOLL QI ER ZEFY WIRGYHRK WERHE\H | WBWV r'7)  -R8EFRVA ERH X1 ' % 6WSI\VWI GMI B JIS\QER L] H ER-
"3 HTRASRNWA SIXI GEQFI VISV HJI Y ROLVWKMWTY WRXH 8LI ' 9% 6W |V CERYEEX H YWRK | UYEXBRW ERH
S8EFRVA ERH TV WRXLI WEXMNEEPERERWMSI LI ' % 6 GEYWHF] LI WRGIHK\E] X Q| H& ERHWP G{ H TEERW

( YWRKOLI A\E QI EWN Q1 RWSIXI WXT XI WRSVRHEEX HXI TYWRA SIEBYRH VK Q TTF SIJSWQEM LIJH W
X1 WWIQ -XMFI ZI HYXCEOLMZER [ EWHY! S LI GERAMEASR T\SA WVSLI A1\8 Q1 EWA Q | RXOX VWMRHWEX HXLEXL

JS\QEM LJH H GIEWHWS] B X GEQFIV*MWA. [ LML GSYRIFI X.I REMEPH GF] SIXI KEWSVFI GEYW M] EWTERER?
EHVB\EI HF] LI WXT ; LIRXI TEWGCSREW V[ EWTEEG HVAL SIXI GLEQFI VLI \ HYGIBRWMLR NRGI EWH [ LML W.S[ W
XEOLI JSWQEM L]H [ EWEHVE\EI HF] LI GSRENR VBLIW X SZEFI WLEZl YSFI EQ RMEGESYRX] LI RERERVIRK XLI \FEP 1l &X
SINI WRVKEX WERH TRERXW KEHRK JS\Q ERH L] H H TRXBR S8EFRA  8LIV ISV XS GERYREX XLI ' % 6 ERHI WEFRWL XLI \ EPENY
@GP ERVIRK D TEGXSJ | ZI \ X VKGBRHMBR LI REN\EPH GF] SIXLI QEQFIV. R’ ¥ ERHXI H G \BX SIXI TEMGGSRER
LT ¥ [ WRXEGIHABQ XI YSEPH &) \EX SEFRWA ERH

*MYVY  TVWRXAVLI H TRBRSIISVQEMH L]H [ LIRINTERH HGE] [ EAXWAH YRH VHY ERH[ | XGSRHWSRWNARHIERRK XLEX] | X
INTERH HGE] [ BEAQSVY 1 3] GM SRH TRAARKIS\Q ERH L] H XER YRH VHY GSRHWERW % SRK EPPLI CSRHWSRWA W H VBN EW
X1 QSWI I Gl | PQIROS\HYG JS\QER L] H NI GEQFI VIWI GER YRH V[ | XGBRHMBRW* M A  * MYV A W.S[ WXEX
EGMEX H@EFSR YRH VHY GSRHMBRW EWQ SV |7 GVRXLER YRH V[ | XGSRHMBRWR \f HYGRK IS\Q EFH L] H XTI GLEQFI V

6| KEHRK JIS\QEM L]H H TRXBR TSHHTERWW  Q L [ IV EMJJI OM EWHJ EOMEXHGEFSR ~ » Q L PW

| G WRKIR\EPLERVBWR -« Q L RPWMJIGM XER[ | X\ TERH HGE] . Q L ERHEWM JJIGM EWHY

I\ TERH HGE] . Q L SEFRA 8LI WRGIHTERXWE&SWSR* | \RERH4I EG O TV WRXVWD NMEVTI \IS\QERG I KEHRK
JS\QEM L]H YQSZEP*M A

; MUVYKEHWS' 3 RZI RVTSX H TRERXWYI QI HXS FI X1 SRP X VKGSRHMBRXLEXVHYG H' 3 SJ[ LML &SWSRJ \R[ EWXI QSWK
|0 GM 8EFRA ; LN LI GEW SJEGWMEX HGEFSRERHVEMLI PZIMSI' 3 WI QI HXS NRGIEW RX.I Q.EQFIV

8EFRA WS WLEXYRH VHY GSRHMBRWARWA SIX.I GLEQFI VXL WR G{ HVBVMEHVE\EI HISWQ ERM L] H JEWIVLER X SXIV
WRWEX W[ LV XI TIS\QERG SIXI HY 1\ TERH HGE] [ EWALI FS[ | VK SLI [ | XVENERH |\ TERH HGE] TI \IS\Q I HFI X VXLER
X1 HY GSRHMBRAX WEH * YWLI\Q SV 8EFRA VLS WHLEXLI WR GL H TRERXWSKI XLI V[ DL LI WRWKEX HV RSXTI \IS\Q EW[ | FPEW
XU [ I XWRWEX WEYX R KI RN\EPYLI ] TINISWQ I HFI XVXLERXL HY WRVWEX W ML LI 1\ A TSR SIX HY VBIR 61 KENHRK PEJ
EVE X.I WP G H TEERX\LEH VI NEVA_ E\EG \WMMBMR VIl ERHRYQ FI VSJ P EZI WXLI T IS JSV1 ZI \] VI GVWSR TRERX] EWWR GX +
ERHEPMAMREZIW | QI EWAIH ' SRWUYI R M EWGSRAL Y HXLEXL EVE SIXI S VX S TREERAWSI LI WRGLHWI QW[ |\
ML VEQI EVE\ERKI -RKIR\EPX.I TIEG MMWETT\S\ Q LEHQSVY PEJEVEXERXI &SWSRJ \RWETT\S\ Q
SEFRA TV WRXWLI WEXMAGEPERERVWASI LI ' % 6 SIISQEM L] H H TRXSRGEYWHF] LI WRGIHKE[ X QI HE -XW.S] WYLEX
VENALEWE FI % VTI US\Q ERG LERX.I SXLI WEQ TRW6! KEHRK XL HDE WXSJJS\QER L] H H TRX8R ERHSRA M[ EW

| WEFRMIL HLI WEXVMEERD VIKRVIGERXHMI \ RA WFL X |1 RXLI Q1 ERASILI X W HZE\REFRW 4! * [ ML9%23:%X.| HIIYRAV
FIX |1RXI ZE\EFRW] | ¥ ERERAI HNRSEFRWA ERH  SEFRA TV WRXMLI WEMMAEPHWI Y RA EQ SRK LI ZEVEFRW-XW.S] WLE
QENRD [ | XVBAL EWWENWMAEPHDI Y RA W[ N XLI SXLI VERERAI HZEREFR WSEFR A NRHEEX WXLV | LSQ SKI Rl SYWWWFW XAEQ SRK

3DJH



X1 ZEVEFRWIR X \QWSIIS\QER L] H H TRX8R ; MR E WFWXOLI Y MRS VIMRYIGERG HI RX] LR FIX || RWFWXAWLI I ME
VIMRYIGERXHII ' RA -XMER EVLEX+\BYT [ | XVBIRH VB[ | XI\ TERH HGE] MMMRYIGERP HWI Y RXASQ +\BYT [ I X
EGMEX HGEFSR H EGMEX HGEFSR HY |\ TERH HGE] TIEG M} &SWSRJ \R
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8EFP
' % 6 SIISWQEM L]H H TRASRNAM SIXI G.EQFIV

Test Test Condition RH* T*  Time N(0) N() Ae An Ap CADR
N.
A A A d L VK Q VK Q L¥  L¥ L¥ QL
>[\B >1C A A A A A
QI W QI RX
>\ >1C A A A A A
QI EWN QI RX
>I\8 >14C A A A A A

QI EW\ QI RGHSX

>|\B >14C A A A A A
QI EW\ QI RGHSX

(V)\TERHH )'qC A A
"

(M )\TERHH )'qcC A A
=

(V)\TERHH y'qc A A
=

; IX)\TERH H )'G C A A
=

; IX)\TERH H )'G C A A
=

P IX)\TERH H )'G C A A
=

(\ 7Swm 7Qq C A A
(V 7Sw 7Qq C A A
(\ 7sw 7Qq C A A
D IX7SNR 7G C A A
. I X7SW 7G C A A
. IX7SM 7G C A A
(\ YOMEXH % q C A A
" EFSR

(] YOMEXH % q C A A
" EFSR

(VY “GEBEXH % QqcC A A
" EFSR

i | XUGMEX H %G C A A
' BEFFSR

;| XYOMEX H %G C A A
' EFSR

i | XUGMEX H %G C A A A
' EFSR

41EQG 0 749%C

41EQG 0 74%C
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Test Test Condition RH* T*  Time N(0) N() Ae An Ap CADR n
N.

41EQ 0N} 749%C A A
&SWSRJ \R 2)4,C A A
&SWSRJ \R 2)4,C A A
&SWSRJ \R 2)4,C A A

1 | ER ZEFY1 VA
8LI QI EWVHJIS\QER L] H GSRA RXEXBR[ EW I ZEFYl YWHJISVAI GERYEASR[ EW2 X! vK Q A

I \EKI ZERYI WYWH ISV GERYEE8RW. R!” L¥ . T L¥ A

3DJH



A

8EFRP
"9 6SJ'3 HTPXSRNAMA SIX.I GEQFIV

'{lest Test Condition RH* T*  Time N(0) N(t) Ae An Ap CADR n

A A A q L QKQ QKQ L¥ L¥ L¥ Q L
>I\8 >1C A A A A A
QI BEWV QI RX
>1\5 >1C A A A A A
QI EWV QI RX
>1\5 >14C A A A A A
QI EWV QI R&ISX
>1\5 >14C A A A A A
QI EWN QI R SX
(V)\TERHH y'qc A A A A
=
(V)\TERHH )'qcC A A
=
(V)\TERHH )y'qcC A A A A
L=
: IX)\TERH H )G C A A A A
'
; IX)\TERH H )'G C A A
'
; IX)\TERH H )G C A A
'
(J 7SW% 7Qq C A A A A
(7w 7qC A A A A
(V79 7q C A A A A
I X779 7G C A A A A
. I X79 7G C A A A A
. I X779 7G C A A A A
(] YMEX H % q C A A A A
" EFSR
(] YMEXH % q C A A A A
" EFSR
(] YMEX H % q C A A A A
" EFSR
;| XYOMEX H %G C A A A A
" EFSR
;| XUOMEX H %G C A A A A
" EFSR
. | XUOMEX H %G C A A A A
" EFSR
41EQ OW 74%C A A
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Test Test Condition RH* T* Time N(0) N() Ae An Ap CADR n
N.
41 EQ O} 749C A A
41EQ OW 74%C A A
&SWSRJ \R 2)4, C A A
&SWSRJ \R 2)4, C A A
&SWSRJ \R 2)4, C A A
1 1 ERZEFYI WQ | EVWAY HIR LI GLEQ FI A&
A
S8EFP
7OEMNEPERER VIMSI Y| ' % 6 SJISWQEM L]H H TRXSR EYWHF] X.1| WRGLHK\S X Q| H&
Dry soil Wetsoil Dry activated carbon  Wet activated carbon

Dry expanded clay Wet expanded clay

11ER
7(
7)

7) TXERHE\H) WEVAHH

3DJH




1 YPWIP ' SQTEWMBRW YA ] , 7(

A
8EFR
(I TIRH RX: EVEFP ' % 6 JSVIS\QER L] H

(I) What is the variable?

()\TERH H' /]
A

> > > > >

 IX)\TERH H' FE]

> > > > > >

(J 7SW

> > > > > >

; I X779

> > > > > >

(] YOMEXH' EFSR
A

A
A
A

(J) What is the variable?

Mean Difference (-FJ)  Std. Error
S IX)\TERH H' FE]
(V75w

7 I X7SNR

(] YOMEXH' EFSR
7 I XYOMEXH' E\FSR
41 EG OM
&SWSR* I \R
(M)\TERH H' FE]
(V 7SW

7 I X7SNR

(] U5MEXH' EFSR
7 I XVYOMEXH' E\FSR
41EQ OM
&SWSR* 1 \R
(V)\TERH H' /]

S IX)\TERH H'

7 I X7SNR

(] UOMEXH' EFSR
7 I XVYOMEXH' E\FSR
41 EG 0M
&SWSR* I \R
()\TERH H' /]

S IX)\TERH H' FE
(\J 7SV

(] %OMEXH' EFSR
7 I XYOGMEXH' E\FSR
41 EG 0OM
&SWSER* 1 \R
(J)\TERH H' FE]

S IX)\TERH H' FE
(\J 7SW

7 I X7SNR

i I XYOMEXH' E\FSR

3DJH
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() What is the variable? ~ (J) What is the variable? = Mean Difference (I-J)
A 41 EG 0N

A &SWSR*1\R

 IXYOMEXH' EFSR (V)\TERH H' [

D IX)\TERH H'

(\J 7SV

o I X7TSNR

(] YOMEXH' EFSR

41 EG OM

> > > > > >

&SWSR* | \R

41 EQ OM (V)\TERH H' ]

D IX)\TERH H'
(VY 75w

o I X7TSNR

(\] YOMEXH' EFSR
i | XYOGMEXH' EFSR

> > > > > >

&SWSR* | \R
&SWSR* | \R (V)\TERH H' /]

D IX)\TERH H' FE]
(V 7SW

L IX7SW

(V] %OMEXH' EFSR
. | XYOMEXH' EFSR

> > > > > >

41EQ OM
8LI QI ERHWIVYRA MMKHRYIGERXEXL Pzl PA

Std. Error

Sig.

3DJH




A
SEFR
, SQSKI R SYW7 YFWXN( I TI RH RX: ENEFP ' %4 6 ISVIS\QERH L] H

What is the variable? @~ N  Subset for alpha =0.05

A A A

TXHRX2I[ QER/ YRV ; | XUOMEXH' EFSR A
(V)\TERH H' /]

41EQ OM

&SWER* | \R

> > > > >

(] UGMEXH' EFSR

(y7Sw

; IX)\TERH H' FE]

;I X7TSNR A A

> > > > > > > D>

7™ A

8yaj, 7( | XUGMEX H' EFSR A
(M )\TERH H' FE]

41EQ OM

&SWSR* | \R

> > > > >

(] %UGMEXH' EFSR

(y7SW

D IX)\TERH H' FE]

;I X7TSNR A A

> > > > > > > D>

™ A

1 | ERWISVK\SYTWYR LSQ SKI Rl SYWWFW XAEN HVTE] | H AR
A
8EFP
7 EOMIEPERER VIS XL * 9% 6 SIJS\QEM LJH ERH' 3
H TR AR GEYWH F] X1 WP G{H TERW

Formaldehyde Co,
A 41EQG M &SWSRJR 41EQ M  &SWSRJ\R
11ER
7(
7)

7( TXERHEH( | ZMABRAA
7) TXERHEH) B

A

SEFRA TV WRXWLI WEXWEEPERERWASI I * % 6 SIJIS\QER L]H ERH' 3 H TRXBREYWHF] X.I WR G HTERXV 6| KEVHRK
JS\QEM L] H H TRXSR FSL WIT GWWLS] | HXI VIEQI TIVVS\QERG 61 KEVHRK' 3 H TRBR &SWSRJINRWMALS] | HE FI XV
TIVS\QERA X ER4I EG MWVW6E! KEHRKOLI HEDEWXSI' 3 H TRASR NH Tl RH RXS X WM I\ I\ 1 GYXHXS I WEFRMIL [ LI XTI VE
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WEMAER VWMRVIGERXHWII F RG SGEYWHSIXI HTRABRSI' 3 FIX 11 RXI WRGIHTERXVLI WWRMWLLS] | HXLEX&SWSR JI \R
H TR X HWEMAMER WHRYVIGERP QSV ' 3 X.ERXI TIEG mvw4'l’

4 Discussion

SLMWYH T\EZMI WHEE JSVXLI GLEEGI\WIEXBR SI LI  Q SZEPSIIS\QEMRI L] H F] XV T HVOI Y RAWFVWKEX WERH X S HMII \f RX
TSXHTERXV* SYWW\AWWSINMN NS QI EWN QIR TV I\ TGYAHXS T ZERYEX X1 WXT 8[ SQI EWV QI RXNSIXI W W\MW 1Y
INTGYXH] METEWGTSXS | ZEFYEX X 1331 GXSIXM PQI RXRLT H TRXBRSII IS\QEM L] H NMWA SIXI GEQFI VWV
INTIG{H SRA XI TEWETSX] EWTFEG HMRXLI GLEQFI VLI JIS\QEM L] H PZIH EWE[ | VAERXI REXNEPH 2] QI EWNV HHY\RRK
X1 ANB QI EWN QI RXI ZEFEXBR 8LMZERY! [ EWYWH S GERSYFEX XLI ' 9% 6 JSVI ZI | X VXGSRHMBR EWWLS] R NRSEFRWA ERH

4.1 Depletion of formaldehyde

)\ TR\BABR SIXLI TS RAEPSI TIERXWS TY\K EMASQ TSPNERXMWE HNVRXI | E\R WOAQNBWL S| E | XEP . SR USRI X
EP ERHYS HEX WZI \EPTRERXWIT GVWMLEZI FI | RVWYHVIH ERH MI Rl HISVYW RIS\QER L] H YQSZEP, §[ | 2 VTV 2I8YW
VWHVWLEZI XWEHI\ XY Q1 B LML GSRA RXEXSRWSIJS\QERM LJH  SZ1 Wb’ VKQ (IFE' WNIXEP LMLI VLERXI
GSRA RXEXSRWLEXEV YWER JSYRH N GSQ Q SR BHSSVI RZMBRQ I RYW; , 3 SLMAYH TV WRXWLI Y WRASIXI YDEQ S
JS\QEM L]JH [ M EGSRARXEX8RS)  TTF QK Q [ LML M[ MNRXI FSYRHEWWSIXI H X GIBR X\ VLS SJ
JS\QEMLIH MHSSW  QKQ  QKQ ;.3 ERHGSW XS Y| KYMI PR ZEFYI FEWHSRWRVEY [ JIGW QK Q
.3 *YULI\QSY JS\QEM LJH MVERYFR R[ EXV; |, 3 XIVISY MQE] FI H TRX HIEWIVNR[ | XI RZNBRQ | RV
94 HSKERERH 1 SRS| E REWYH TYFRMLI HNR %4 HSKER ERH 1 SR)S] E I TS H X EXEGMEX H GE\FSRERSR WS | H
X LMLIVKIS\QEP L] H Y Q SZEPERH LI JSYVTRERXVITT GUMWWYHWVIH H Q SRVKEX H Vi) MEVEFNBWS \f Q SZI JS\Q ERM L] H

94 HSKERERH 1 SRS| E ( YWRRK LMW XSI I\ TID | R Y HYGIBR SJJS\Q ERM L] H GSRA RXEASR MWL SIX.I GLEQFI V
[ EWIEWLV LIR[ | XWFVWEX W |\ TWWRXLI TRERXWI GVWLEZI W MEVFI LEZSYWRJIS\QER L] H YQSZEPh’ Q L

, S 120 VEGMEX HGEFSRETTI EVH)S Fl EZI\] YRWEFP GSQ TSR RX-RRSRI SIX.I GEWWEGMEX H GE\FSR LEH ER STA® EP
TIVS\QERA *MYVA TVWRXWLI \YWPASIXI | 01 GXSIH] EGMEXH % @ R!’ ERH[ | XEGMEXHG@EFSR % C R!’ SRAI
H TRABRSIISQEM L] H X1 A.EQFI VSLI XNHVEQTR SJ[ | XEOMEX HGEFSR[ EWM \ GYH HFI GEYW N EH SJ Y HYQRK XLI
JS\QEM L]H GSRA RXEABR XLI [ | XEGMEX HGEFSR Y REWHMWS X.I GLEQFI VSLI X.NHVEQTR SII [ | XEGMEX H@EFSR
GEQI \8Q E HWI I RXTEGEK! X.ERX.I SX.I WEQTRWSLI TEGEKNRK Q EX \FEPQ SV B [ EWTSAYX H [ LML Q MLXLEZI GEYWH
X1 YRWEFR FI LEZSVSIXI WP G{ HWFWEX

4N ZBYWWYHVVWWYKKI WOLBEXOLT H TR ABR SIIS\Q ERH L] H ERG SGEYWAHYT XS TLSXSWRLI IMERH Q| XEFSIMD SIXLI TEERXEX
HE] A1 81 MM XEP %K\E[ MK MLX] EWYW H HYNRK LM WOS | RV LI ST EPGSRHMBRWSI LI THERX

TXHYIW M TSX H TERXWR GSWH AEQ FI WWGSRARY! XS FI YW IYRISVMBEENRK JEGSWWLEXQE] | RLERG VY QSZEM * GVIRG ERH
GSRAMYX >S[ EVAWXLI M T\EZI Q| RXSI TERXFEWHWWI QW I K TEERXWI GVMWERHK\E[ X QI HWQ 8LIVYISVY MMW GQQI RH H
XS YW LI PWERAWP E\RI HAEQ XMMAYH R G EXRK E TEERXEWIWN H FSXERGEPTYWII V S&NJ[ EFRY SVEGMI KV | R[ ERRV [ LN

QI G.ERGER JS\G WLI ENDS TEWMI\GEYKL X1 P EZ WERHXLI \EBSXV %Q MWL S| E | XEP " YOQNMRWERH; EVRRK
( EVRKOSR | XEP

4.2 Depletion of CO,

*SVAI | ZERVEXSRSIA VHYGIBRSI' 3 PZI RMARAMA SILI GEQFI VMMID TSVERXS Q | RASRXLEXNR KI RINEP TEERXW KYREX X |
MA\REP 3 GSRA RXEXBRX\SYKL E TEVEPWSQ EEPGEWNV [ LIRXI ' 3 GSRA RXEXBRMUSS | B ZEX H)S Q ENRENR EHl UYEX
MA\REP 3 ERHSTXQMI [ EXVYW | " QVRG : ERH +1 MRERH+SYHEER 7XSQBEEEY TSYWSRPEJ I TN \Q MISVFSX

[ EAVERH' 3 SYGYEMRWILEXEV GSRXBIPHF] X S Q ENSVIEGSWWSQ EEPF LEZYVERH H R ) FR8XK/ NMRKWSR | XEP

; ERKI XEP 8LI JEVXWI | HSTI RVAK ERH GBWRK SIXLI WSQ BEE GERVEZl | RI\K] ERHINRGI EW TLSXSW R VIMMERH[ EX VYW
" GURG +\ERX ERHWVQERR SEQRK XLMIR EGESYRXSEFRA ERH*MA TVWRXOLI H TRXSRSI' 3 MW XI GEQFIV
[ LIRXI TS HTERXM |V TVWRXERHXI] WS[ XEX ZIRXSYKL XI PEZl EVESIXI &SWSRJI\RMA | VAERXI TIEG M}
Xl HTRXBRSI' 3 MW SIXI GEQFI V[ EAJEVE V] LIRXI &SWSRJI\R[ EWRRXLI QEQFI V-RS\H VXS | RN I STAQ EP

FI LEZBYVSI X TERXHWRKOLI INTI\KD I RAMPZI RAVST' 3 [ | CEBRXERPH ) MEXK MMKWSR | XEP : ERH +1 MR ERH+ SYH\RER
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. ERKI XEP * MYV A WS[ WLEXVR S\H DS T\SZMI X.I ST EPGSRHMBRWISVLI TRERXM] EWR G WEY S MMGX 3
NV SIXI GLEQFI VFI GEYW X.I GSRA RXEXBR[ EW)SS 5[ JSVXLI TRERW 4" ' 295 % RIEQ X VXGSRHMBR
EGMEXHGEFSRTI\QER R VREWH' 3 NI SIX.| GLEQFI V[ LML TSWWAR GSYRHFI GSQTI REXHF] X.I YDEQ SI' 3 F
X1 TRERXV

4.3 Plants vs. growth media

*S\QEM LJH ERH' 3 [ IV YWHEWRHEESWSIXI | 1l XSIK\E] X Q1 HE ERH TRERXWR Y HYGRK KEW SYWT SPNERXMR E
GSRXBM H | RZVBRQ | RX 8EFRA W.S[ WLEXNRKI RI\EPK\S[ X. QI HE[ | \Y QSV | 0 GM MRXI H TRASRSIIS\QEM L]H MW SJ
X GEQFIVLERX.I TRERW6I KEVARK' 3\ HYGIBR MW SIXI GLEQFI VEW \ TI GILH 8EFRA W.S[ VWLEXTERW |\ QSV

| 201 Ol XERK\S X QI HE MQSVXSIXI GEWW M SR EK\S[ XL QI HWQ TYWRX' 3 [ EVWA PEWH MW EHSI\HYG H NVl
SIXI KEWVA.EQFI V* MYV A TV WRX\WMLI HJI I RXFI LEZSYWASI LI TSXK H TRERXW KEVHRK XLIW X S| RQI RXV) ZI RX.SYKL X
PEZI EVESIXI &SWSRJ\R ETT\8\ Q [ EWWQERVERXI TIEG M ETT\8\ Q I &SWSRJ \RW HYG HXLI
GSRA RXEXBRSI' 3 MM SIXUI GLEQFI VWK VXLERXI TIEG RWIW[ LML NRHEX WLEXXLI WSQ EXEPGSRHYGERG SIXLI
&SWSRJI\R[ EWLMLI VLERX.I TIEG MR STIRRKOLI L] TSL WAEFSYXLI YDEQ SIQSV KEWSYWTSIERWF] X1 WsQ BE

61 KEHRK XL H TRABRSIIS\QEM L]H 8EFRVA ERH WS XLEX | XVENRH VEVERH |\ TERH HGE] TI IS\Q WD MER ERH I |
EV QSV 130 G X.ERX.I SXIVZE\EFRWA W H 8EFRA

YANQ | RABR HFI ISV JS\QEM L] H MWBRYFR B[ EXV; , 3 L S[ 12 VXCMMYH WS] WLEXLML PZI RVSILYQ MM WI QI H
YSLEZI RS0 GXSRXI JS\QEM LJH H TRASR NI SIX.I G.EQFI VEWNR Q SYKSIXLI X VKGSRHMBRWILI \ B LYQ MM PZI P
[ EWEFSZI 2 SR PVWVIMMD TSVERXS Q| RASRXLEXR LI GEW SIXI TEERWLML LYQ MM PZI RVQE] EJI GOLI H TRXSR
SIXI '3 ERHLI JS\QEM L]JH MV SIXI GEQFI VHY! Y81 JEGOLEXTRERXVEBW X.I NWSQ BE EXLML LYQ MM P ZI RV

) BBXK NRKWSR | XEP ;. ERKIXEP 8LI XQTI\EXYY [ EAWUYM WEFR HYWRRKOLI 1\ TI KD | RWSEFRVA ERH LI YISV
MWI QI HXSLEZI RS1JJ GXSRXLI JS\QER L] H ERH' 3 H TRXBR FYXWRKI RN\EPRX.I TVWRA SJ[ | XK\G[ X QI HE X

H TRABRSIISQEM L] H [ EWIEWL V61 KEHRK LI 1 101 GXSIXI K\S XL QI HE SRXLI H TRXSRSIIS\QER L] H ERH' 3 MW
ND TSVERXS Q1 RASRLEX] LI RXLI WRWKEX [ | XSVHY [ EWXWIH[ MLSY)OLI TRERXXUI [ LSP WAJEQ SJIXI WRWKEX [ EW
NTSWHHW GR YSIS\WQER LJH ERH' 3, S 1Z1V[ LIRX.I TERX[ | ¥ MGYH H I 1\ TSWHW\EG SIXI WR Gt HWFWEX
[ EWIHYG HERHXLI W WRAWLS] XEXLI H TRXSRERS [ EWS | V[ LML MHEEX WLEXLI |~ GEQ SIXI K[ X QI HE MRVSQI
GEWW[ EWLMLI V8LMI JJl XWNSBHYA HF] X1 QNBSFNEPEGMN MBI \BSX SRl [ LI\Y FEGL \IE EFVE\E X.I KEW SYWTSHYERW
ERHQI YEFSAW X1 Q %0QNBWL S| E | XEP %4 HSKERERH 1 SRS| E AKE | XEP . SR USR| XEP

4.4 Potted plants and their effect in the indoor air quality

YEB\HRKOS X %7, 699 WERHEH . Al QR YQ ZI RVEBR\EX RFYBELMKASRIWRS @ WEGWW  PWQ

Q LJISVIZIV SR WYEV QIXVSISSSWVEG 97, 6% B[ M LI WERHE\H2) 2 ) 2 ¥ O QMRQYQ
ZI RVEASR\EX JSVRI [ FYNHRKWERH Y RSZEXSRMW — PWQ Q LJISVIZIV SR WYEV QIXVSISSSWWEQ JSVZI V] [
TSPIRK FYNHRKW 2) 2 ) 2 SEFRA TVWRXNWLEXL ' % 6 JSVIS\QERM L] H H TRXSRSIXI TSH H TREERXWW

Q L LIVISV MWR G WEY >SLEZ TERX\ISVI ZI f VUYEY QI XVSISSSVWWEGQ MRS\H VXS QI 1 XL WERHEVHW MLSYXER]
EHHMBREPZI RVEXSRVWWIQ &I il WSEFRA TV WRXWMLEXLI ' % 6 ISV 3 H TRABRSIXNI TSX H TRERXUW Q L 4IEQ
M ERH Q L &SWSRJI\R 8LIVISV MWR G WE\ )SLEZ TERX\ISVI Z1' | WYEV Q1 XVSIESSVWWEGQ MRSH WS
QI1XLI WERHE\HW MLSYXER] EHHMSREPZI RVEXSRWWIQ 8LIVVJISY [ ML.SYXER] |\ XE Q| G.ERMEPZI RVESR MMWR G WY ER
NRHSSVISY WOS Q1 1 XL Q NAD YQ WERHEAWISVZI RAVEXSR \EX WIR F\F LMK ASRI WYV DL TEERXVLS] | ZI VIR T EPVIRYEXBRWP W
TERXN MPFI Y UYM HOEQRK MR EGSSYROLI Wl SIXI \ESQ ERHLI ZI RVEXSRWWIQ SJI 2y GEW

4.5 Limitations

3 R SIXI ) NEBRASIMK\EYT SIX VWML WAl SIXI GEQFI V) ZI RXLSYKL MLEWXLI \f UYN Q| RXASJI E WER H KFEEWV
GSREWR V[ ML R A WEY MR XVISVIYXYVY Y WEVG. MM GSQ QI RH HXS T\ T GYX XL X WAMR E FMKI VW ER H KEWWGSREMR VS
TV ZI RXSSW HYQ X1 WA VWWSI LT TEERX EZSMIRK LT GSWVY SJ MAMYSQ BXE ERH I HYGRK MAQ | XEFSIMO

WAQ | RBRI HFI ISV THERXVIRN WWILSYRH FI Q NRD NI H LT\ ISV ISVIYRV T\ TINKD | RXAVLT TREERXWLSYRHFI TREEG HMR LI GLEQFI V
SR HE] TNBVLI 1\ 1 GOBRSII A WOSKI LI V[ ML EGMEX HK\E[ NAK FELX
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5 Conclusions And Recommendations

YW NWWSI X WM EWTINIS\Q T HXS | ZERYEX Xl | JJI GXSI TS H TERXAVSR Y HYGRK IS\QEM L] H ERH' 3 P ZI RMR E GSRXSHP H
KEEWMALEQFI V8LI SY)GSQI SIXI XWMALS] | HVEQI GP EVEHZEREKI WERH HWEHZEREKI WSI LI HMII \f RXOL VIKGSRHMBRWS
GSRVI VISVLI HI VMR SJ ER NRHSSVTEERXFEWH WWI Q

RX\QWSIEM-GPERBC SIIS\QERM L] H X1 QI EWN Q1 RYVERH ERERVWAWLS] | HXLEXVBNRKI RI\EP[ EWQ SVXI JJl Gl IR

' HYGRK JS\QERM L] H GSRA RXEXBRWMRXLI AEQFIVD'  » Q L 4ERWD’ Q L [IVEWMIIGH EWH INTERHH
GE] . Q L ; IXERHHY VB[ | XI\ TERH HGE] ERHH EGVEX HGEFSRTIIS\WQ | HFI X VLERXI WR Gf H TRERXWR
JS\WQEM L] H H TRMBR -RXUMIWYH MFI GEQI GPEVLEXLI WRWEX MER ND TSVERXER W& \f HYGRK KEW SYWT SPERXVWA. EV
JS\QEM L] H

6l KEHRK' 3 VHYGIBRNRXI G.EQFI VTS HTERWA4| EG MM\ Q L &SWSRIWRW - Q L [IVQSVYIGwM
XERXI SXIVAWNTTI QERP &SWSRJI\R[ LML LEWE LMLI VWISQ EXEPGSRHYGERA XERX.I TIEG M NAHEEMRK L TSWIANB] SJ
EFS[ MK Q SV KEWSYWTSIYERXAS FI EFVB\FI HMR LI FSRKX\Q

7XHVW M TS H TRERXYWR GSWH GLEQ FI WWLS] | HXS FI YW JYPISVMBIERK JEGSWWLEXQE] | RLERG Y QSZER * GVIRG ERH
GSRXWIYX ] EVAWLI N T\GZI Q1 RXSI TRERXFEWHWWI QW K TRERXWI GVMERHK\S] XL QI HWQ , S[ 121 VLI Mp TEGKSI SR
TSX HTRERXSR LI GPERWK SIXLI MHSSVENM| EWRMKRYIGERX 8LI I ISV WZI \EPTSX H TRERX\ MPEI \f UYM H)S D T\GZI XI 9%
YEQRK NR EGESYROLI W GYIGGE\EG \WMAASI LI TEEG WG EWVIl ERHXLI ZI RVEXSR VW Q

XQYWKFI RSXH LS[ | ZI VEXR X MMYH XI JS\QEM L] H [ EWMRXBHYA H R E KIEWVALEQ FI VIR LA X.I TRERXERH MV
VWFVKEX [ |\ FSGEXH LI F] WAKBYRHWRK LI TRERXERH MAMYFVWEX [ ML JIS\QER L] H R E-RS\Q EPNRHSSVI RZNBRQ | RX YWER}
X1 VENG SIIS\QEM L]H QE] RSXFI GSW S I TERXVWWQ *SVXLI TRERXWWI Q YSEQ YT X1 JS\QEM L] H I TSP HEN
R THAS FI XERATSW HXS XLI ZVBRN SIXLI TRERX 8LMGSYRFI \ ERIl H JSVI\EQ TR F] EREGMI TRERXWFWEX \WWQ N[ LML
X.I GSREQ MEX HENMUIS\A HXS KS X\BYKL X.I TRERXP EZI WERH X\SYKL X1 VWFVEX \BSYV* YWLI W WE\A [ M. EGMI TRERX
FEWHWW QWSRXI H TRASR SIIS\QEM L] H ERH S VTSPERWMA UYM H
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Figure 3
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Soil (Mean Value/SE )

400
300
200

100

Formal dehyde concentration { pug/m®)

40

-100
Time (Min)

——7M —#ZM P -#SD -0-SW
Figure 5
1 1| EWV HJIS\QEM L]H GSRA RXEXBR?VK Q LA LIRVBMVEQTRW I\ XWIH ANEQIEWN QIRX>1  AI\EQI EWV QI RX

[ MO TEEWBTSX>1 Gt B VER7( [ IXV8R7; (BEQIERM 7) R
Activated Carbon (Mean Value/SE.)

M

600

LA
(=]
=1

.
=
=

2
(=1
L)

Formaldehyde concentration (ug/m™)
[
[
[ ]

L L
100 T T % *?’ ;f ﬁt’
D $—4—4—+— ¢ 4
1 10 20 30 40 50 60 70 80 90
Time (Min}
——7M —%7M P —#-ACD —0-AC W
Figure 6

1 IEWVHISWQEM L]H GSRARXEXSR?VK Q LA LIREGMEXH@&EFSRVEQTRW 1V XWIH AN\EQIEWVQIRX>1 AI\S
QIEWN QIR M LI TEWGTSX>1 G HY EGMEXHG@EFSR % @ [ IXEGMEXH@EFSR % C (BPEQIERM 7) R % G
ERHR % G LI XNAAW] EWM\GYH H

3DJH



Plants (Mean Value/S.E.)
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Boston Fern: Formaldehyde vs CO, depletion (Mean Value/ S.E.)
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