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Effects of different valence forms of iron on
2,4,6-trichlorophenol degradation by anaerobic
microorganism

WANG Gui-Zhi DAI You-Zhi' GONG Min YANG Shuang WAN Li

(Department of Environmental Science and Engineering, Xiangtan University,
Xiangtan, Hunan 411105, China)

Abstract: [Objective] In the condition of initial pH ranging from 5.0—10.0, the influence of
different valence forms of iron (Fe’, Fe*" and Fe’") on 2,4,6-trichlorophenol (2,4,6-TCP) deg-
radation by anaerobic microorganism was studied. [Methods] A batch test in the laboratory
was conducted by the addition of Fe’, Fe*" or Fe*" in the anaerobic system, through inoculating
the anaerobic mixed microorganism acclimated for three months. 2,4,6-TCP concentration, pH
value, iron ion concentration and microbial dehydrogenase activity was measured. [Results]
When the initial pH value is neutral or acidic, the Fe*"-microorganism system could exert an
accelerative effect on the 2,4,6-TCP degradation than the others, while the initial pH value is
alkalic, the “Fe’-microorganism” system has better performances on the 2,4,6-TCP degradation
than the others; each of the “Fe’/Fe*’/Fe’ -microorganism” system has the ability to adjust pH,
furthermore, the “Fe’-microorganism” system performs better; in the condition of different
initial pH values, the influence of different valence iron on anaerobic microbial activity and
2,4,6-TCP degradation are the same. [Conclusion] The influence of different valence forms of
iron on 2,4,6-TCP degradation by anaerobic microorganism is related to the factors such as

initial pH value, real-time pH value, iron valence and its concentration.

Keywords: Different valence forms of iron, 2,4,6-Trichlorophenol, Anaerobic microorganism,

Wastewater treatment

2197

LR, AN B T2 8k (Fe')- IR &
T MR AR R AL G 2R K B 5, BULAS
TRRIERE., B ERIAT, Fe® AR R
P v DR ARG A W vk 8 28 75 G W 1) B il R,
XS Fe W HEMEMA LIRS I 2 Fe
B Fe® Fl Fe' ' 5. (HH T Fe’. Fe’ Ml Fe''
SHEERR PR E SRR pH EHE VM
K, Mk ALl 2 O HiEE A R pH {E AR
fb, ME W AE SR, S Fe-IRA M

WA R R v, ARMEVE 28 HOA BUR R S k0T
BN R ARG ) A S T 2R A5 1 B0 5 )
I, AWFFELL 2,4,6-TCP b HFRT5 YW, % 5HE
ARG pH (EH &AM T ARRFEM A2 ICE (Fe,
Fe?'Fll Fe’ )43 Jxt R A E W B A 2,4,6-TCP
RN A W G PR B2, o BT B g oo R AR R
pH (BRI B Uk B AR A 1 O, X 148 78 AR [
W ARITCE X IR A YRR 2,4,6-TCP (152
M A R LA

http://journals.im.ac.cn/wswxtbcn



2198

A Y £ Microbiol. China

2013, Vol.40, No.12

1 RS
1.1 w8

PRAT5 e A A I BHRE 40 Kb B 1C
J g f, AL, 24 2,4,6-TCP i%4E
itk 34~ H .

12 FHi*

ARSI SR T (B R BB S 3, W AE 500 mL
B UE AT o S2 B8 A K Kl CH (g/L):
CeH 1,04 H,0 1.0, NH4Cl1 0.3, KH,PO,4 0.2, NaCl
1.0, KC1 0.3, MgCl, 0.5, CaCl, 0.015, BE£EEE 0.5,
ERICRE SR 1 mL; Mo R E RSN
(g/L): CoCly6H,0 0.5, MnCl,-4H,0 1.0, ZnCl,
0.1, CuCl,-2H,0 0.05, NiCl,-6H,0 0.5, H;BO; 0.1,
(NH4)§Mo0,0,4-4H,0 0.2; NaHCO; 2% % (g/L)
1.0; 2,4,6-TCP (mg/L) 30; 2K 1:3 HCI 1 10%
NaOH 17 # pH 4351 % 5.0, 6.0, 7.0, 8.0,
9.0, 10.0, SN %S 4 A WML E FAR
g, BT 35 °C+1 °C FE RS IGH IR ik
T4 o B BT HURE BT iR R v 2,4,6-TCP 5% B vk
FE . pHAE . RS 1 M JE FN T AE Py Mo S T 12
13 SthmBEA*

2,4,6-TCP % H A& HITACHI 2 )4 r=HYy
L-2100 =20 A T BT, 2ty
150 mmx4.6 mm Allsphere ODS-25U FZAHA:, ¥
FHH: 2% CH3;COOH:CH;OH=30:70 (V/V), &
1.0 mL/min, A5 &5 2 A] 248 28 SR G DU 2%, A5
IS4 290 nm; pH {EI 2 % A SUNTEX 28 /) 4=
77 PC3200 59 pH e A% B 25—k B R
FHABIENZ IR 23500 BE v I &0 e 0 1 ) 7 R
FAL = L DU M (TTC) e (1),

2 #R5I’

21 RS pH BERXRHTHRTENKREME
IRERR 2,4,6-TCP 3R B9 22N
SEE ST WG pHABETE 5.0-10.0 FUTE LT,

http://journals.im.ac.cn/wswxtbcn

Fe”  Fe* il Fe’ (¥ B2 4351 Ay 5.0 g/L . 100 mg/L
1 100 mg/L B, ANFEMHSKITERT 2,4,6-TCP
IRAEESRSCR 2, 25 RaE 1 FoR., 7245
RZR T 2,4,6- = S 14 R A o 6 LT 4B 2 Se
S ) e N N AT 32 -V N
2,4,6- = G W W B R AR 22 07 T — AW B A fb—
PR TE Y R At B2, 7 SN NI IR, WK
B 5L AL X B bR 2B EEAE M, 1S A
WA YRR SR mE L aTAE,
With pH (A H PEAm R VE ) 451, Ab PR
KANA: “Fe - A W 2 ><Fe- T E W ik
F>Fe’ AR R o X AT RE R i T AE BRI 4%
TR, “Fe'-tAdwrik Rz Fe® KEEih&T=14:
AR 13 10 &0 0 ) O St A o 1 AR ),
BHAT 2,4,6-TCP H) W REff; “Fe™ -t Wik &
H Fe? WE AT LAAE Ay v (b0 o 24 9 i o ik vl
T, I RETE B4 B A A LT <Fe-
HEY R R, Fe’f pH o 3.7 Bl BE A= LT
VE, FLUTTE ™ Y 23 7 55 70 IR 4805 U8 3R 11 PHL LR 7%
A= Pp%t 2,4,6-TCP HIVER . MIAERI LR pH {E kil
PSR, HECR KNy “Fe- R A 91k
F>Fe’ - Y IR 7> Fe - AW IR R, H
Bl RS, “Fe- ML IR R LB g . X
Al REJE T AERRPE ST, Fe® i flu skt i 4512,
REME RIS A M E T, Fe’ AU H AL At E
YIVE R PRI ER & 2,4,6-TCP (iR s 500, i
“Fe” - T A Wik R M Fe’ - A IR R Py
Fe* Rl Fe e 4 F F 2 A i ve, Hilh
PR w A DR R TS e 2w BE Ok AR o
2,4,6-TCP [ FEAAAE H

22 {RERELE pH ERZL

ANEWIG pH HAMFT, “Fe'-Ad.

“Fe’ AW F<Fe’ A Y IR R LEE pH H
AR 2 s B 2 WAL & AR SE
pH HM LA & T &as, ¥ih pH



HEEEZ S AR SETCENIRERE YIRS 2,4,6- =5 20 2199

& 100r <100 21007
% , S pH 6.0 S pH 7.0
5 80r £ 80 2 gof
= ‘ = =
z 60F z 60t g 60}
[}
5 % £ la a
= = A L L
: 40 : soff NI 4ON A/A/A/A/
@)
g 20 5 20 = 20
< S v:)
& < < L{
N o~ 02
0

20 40 60 80 100 120 140
Reaction time (h)

O
0 20 40 60 80 100 120 140
Reaction time (h)

On—— : : : : : :
0 20 40 60 80 100 120 140
Reaction time (h)

100 100, 100,
pH 8.0 pH 9.0 pH 10.0
801 80} 801
P\.-. ~ /O/o 60

40}

N
(=)
[\
(=]
D

2,4,6-TCP removal rate (%)
P D
(e (e

i

AN O
O
/\A" A— A A

=]

2,4,6-TCP removal rate (%)
&
S [w]
>
2,4,6-TCP removal rate (%)

[}

20 40 60 80 100 120 140
Reaction time (h)

0 20 40 60 80 100 120 140
Reaction time (h)

0 20 40 60 80 100 120 140
Reaction time (h)
1 #%& pH BT “Fe’/Fe® [Fe® - ¥ 1k 22 PE AR 2,4,6-TCP B9

Fig.1 The influence of initial pH values on 2,4,6-TCP degradation by “Fe’/Fe*"/Fe**-microorganism” system
Note: —o—: “Fe’-microorganism” system; —o—: “Fe’'-microorganism” system; —a—: “Fe*"-microorganism” system.

10 “Fe**-microorganism” system 10 “Fe**-microorganism” system
9 1

10% “Fe’-microorganism” system

9

. - 8

o T AN . 7
; 6F/O/O/O,—o—o——o

5

0 20 40 60 80 100 120 140 0
Reaction time (h)

200 40 60 80 100 120 140
Reaction time (h)

20 40 60 80 100 120 140 0
Reaction time (h)

B2 “Fe’/Fe” /Fe® -t k& pH EL 1L
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Note: —e—: The initial pH value is 5.0; —o—: The initial pH value is 6.0; —&—: The initial pH value is 7.0; —A—: The initial
pH value is 8.0; —m—: The initial pH value is 9.0; —3—: The initial pH value is 10.0.
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Fig.3 The influence of initial pH values on iron ion (Fe?*, Fe*) concentration of the “Fe’-microorganism” system
Note: —e—: The initial pH value is 5.0, —o—: The initial pH value is 6.0; —a—: The initial pH value is 7.0; —A—: The initial

pH value is 8.0; —m—:

The initial pH value is 9.0; —3—: The initial pH value is 10.0.
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Fig.4 The influence of initial pH values on iron ion (Fe*", Fe**) concentration of the “Fe**-microorganism’ system
Note: —e—: The initial pH value is 5.0; —o—: The initial pH value is 6.0; —&—: The initial pH value is 7.0; —A—: The initial

pH value is 8.0; —m—

: The initial pH value is 9.0; —O—: The initial pH value is 10.0.
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Fig.5 The influence of initial pH values on iron ion (Fe**, Fe*") concentration of the “Fe**-microorganism” system

Note: —e—: The initi

al pH value is 5.0; —o—: The initial pH value is 6.0; —&—: The initial pH value is 7.0; ——: The initial

pH value is 8.0; ——: The initial pH value is 9.0; —3—: The initial pH value is 10.0.

http://journals.im.ac.cn/wswxtbcn



HEEEZ S AR SETCENIRERE YIRS 2,4,6- =5 20 2201

2,4,6-TCP iF i, Fe' JEM=® L Fe* h £,
Fe ' fR/D . Fe' (E AR B Sk RZp)hs pH EH%
PIAHOG, 24046 pH (E A 5.0 B, Fe ¥k B fig i ]
ik 97 mg/L 247, Witk pH fEM 10.0 B, Fe™ ¥
FEfems RA 13 mg/L 24, X J& i T R v
FUETF, Fe' SR i, HECR I
BTAES, FENVELE; MmAEmutEnt, Fe° iy
J Pl RN AT R . A 4 FIEL S
ATLLE W, FE“Fe™ -t A Wy Mk & i <Fe -t 4=
ViR R i 2,4,6-TCP 3 #E R, KRR Y Fe*'
o, Fe 'k FEAR PRIFAR, X nl GBS IR 4R 75 Je Xt ik
BT R RE . -2 kB, T
“Fe'/Fe*' /Ee> - E W =Pk & rh, Fe* fil Fe’*
P fe— e L AR B Ak, Bn Bk TR
E, RIUAELER T, oo RMAERILEER
AR AV O] BEAEAE— AL R0 A ) 5 A 2ok 7,
Al Fe I Fe W THaE .
24 AEWE pH BEFHTHRITEMNRERE
MR TERI RN

W hh pH E43 514 5.0-10.0 B}, W 6 h Ji
3 FIA ZR A o S T P T 5 AR [
6 in. HIE 6 ATAL EWIIR pH E A oM iR
MRS, BERBEEE RN R <Fe* -
Wik 2> <Fe- iAWk & ><Fe* - EY A R,
He“Fe - E WA R 5«Fe* - E Wk & 22 51
KRR, il Fe' LY IRRM 2 £ WiAE)
U pH {E MBI SRR, AU S KN
“Fe'- Tl L) 1k R >“Fe -/ E W) 1k & >“Fe’'-
Ew IR R, HeFe- bW ik R R Fe - 1%
YRR N 3 54, CFe-MAEY KRR Y
“Fe ' MUEY R R ZRHIR K. “Fe’ A9k
00 A R, LR R T RE S
Fe K= R i UTTE S B HUEY, T
P = A T AR e R A X A T A R
ARt AR B R MR, (B AR BE X

~
(=]

[ Fe’ -microorganism system
gmm Fe’ -microorganism system
+  mm Fe’* -microorganism system

activity [pug/mL-h]
(%)
(=}

’

[\
(=

(=}

Dehydrogenas

S

Initial pH value

Bl 6 AR pH EEHT Fe¥/Fe® /Fe® 3 REME
YR S RS20

Fig. 6 The influence of Fe%Fe?/Fe*" on anaerobic mi-
croorganisms dehydrogenase activity under the different
initial pH values

JLR AR,

PRI A S L S 00 iR pH E . 52 pH
{EANERICEAN A SR BS54 5% W IR pH (LA
(h 5.0 W) B2 BEAN BRI b, E)™ A= 5w 19
Ay HOREM i Sl A= B il ;. SEmE pH (B
YT (W) i pH A 68 B BH 3 30 i ot Sl A
WA, AT fi Gl A ) MO8 S O R ey R
AP A KAV LT TR, & B Bk
A T A R A

3 &

(1) A TR 25 8k o0 28 6 IR A0 1k A 0 B i
2,4,6-TCP W52 RN VIR pH (EH H i
iR P, b BRCR KN R <Fe iR Ik
F>Fe - AWk R >Fe' - Wik &, i
Mihh pH (E s PERS, AbFRELR KN A “Fe'-
B A= WM R ><Fe® -l A W 1k R ><Fe - il A=
Yok & ;

(2) BIRZEXS 2,4,6- =AW IEMRA LT T
— A - B Y R R L R, AE
S KN FF B, W B A A B A 2 Bke 32 A
F, T 5 BB 1 AR A P e A ke 32 -

http://journals.im.ac.cn/wswxtbcn



2202 WA A

i Microbiol. China

2013, Vol.40, No.12

(3) “Fe"/Fe’'/Fe’ -t = Rk R 545 1
T pH {EAIBE ST, Horhr<Fe i Wik 2 0 77 g
J1d;

(4) “Fe'/Fe’'/Fe’ - AP kR, ook
e 28 B L B ) AR Al B S R — b 2R AR ) S
o7 A A, Bl Fe Il Fed Wk B #A T AR E

(5) AR 25 8k 00 2 %o PR AR ol 2k 0 o A i
TEPER 20 5046 pH {H . SE8F pH E AR TR
WA e B S5 A K

2 % X M

[1] Feo%, @k, XIR 5
A= W 3 B I 52 e F 5T (D).
2008, 35(3): 332-335.

[2] ®E, WA, PEF, % F/RAMEMIER
W 7 2,4,6- — @M FR PERT SE (D). RO TR 241,
2009, 3(5): 813—816.

[3] M7, ARug, Fewgale, 5. WSS A Iy
o JHCAE FR 5 AR I o g i T 0], o A A A
2006, 22(5): 13—18.

[4] Xin M, Paige JN, Lee WC, et al. Evaluation of

polyethylene hollow-fiber membranes for hydrogen

, A BN 2,4-
CEXESTE S

delivery to support reductive dechlorination in a

soil column[J]. Water Research, 2003, 37(12):

http://journals.im.ac.cn/wswxtbcn

[10]

(1]

[12]

2905-2918.

Ballapragada BS, Stensel HD, Puhakka JA, et al .
Effect of hydrogen on reductive dechlorination of
chlorinated ethenes[J]. Environmental Science &
Technology, 1997, 31(6): 1728—1734.

Krasner SW, Amy G Jar-test evaluations of
enhanced coagulation[J]. Journal of the American
Water Works Asociation, 1995, 87(1): 93—107.
Zhang W, Chen L, Chen H, et al. The effect of
Fe’/Fe*"/Fe’™ on nitrobenzene degradation in the
anaerobic sludge[J]. Hazardous Materials, 2007,
143(1/2): 57-64.

P, Wiy, 99, %. pH {EXF“Fe"-KRAMME
Yo B i 2, 4-*;&%5’]5%@[& WAL, 2008,
27(6): 716—720.

LW, R, RIBE, 5. IR AR
Firh Fe'MMEUEAE I, IRBEAL%, 2005, 24(6):
643—-646.

T £ /R. Desulfovibrio dechloracetivorans strain
SF3 = M ki Jt i ) 7 (oL AR S5 f W52 (D). & AE:
Hh I RR A R K 2E A 243 38 3, 2008.

EFHH, EWBL, EEN, 5. REE T XA
SIS B 52 00 0L A T (], e R T Tl R 2 22 4
2003, 35(1): 122—-125.

Wi, W BRI RIS R A Y DHA 5
ETS iG PR BT SE[T]. 348 T2, 2010, 28(6):
97-99,107.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


