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2
2.1
Analytik Jena Multi N/C 2100  TOC ( ) DOM
( Dissolved organic carbon DOC) o UNICO-2600A ( ) o Hitachi F7000
( ) o (FeCit) \Fe,(S0,);  Fe(NO;) 5( ) -
2.2
51 21
30 S, S,
78 HA FA  Hyl Hyl
. DOM DOC = 50mg /L. Hyl . Hyl
1, 1
2.3 Table 1  Basic properties of the hydrophilic organic fractions ( Hyl) samples
Hyl 20 mL tested
20 mL 0.5 mmol/L Fe, Suple P Disobved oygen D (5122/1) (5;/1)
(S0,) ;+1 mmol/L Fe( NO,), ((meg/L)
(FeCi) 100 mL 5 om _ am 5o 1 s
48 h 10000 r/min
Fe’' Fe,(S0,), Fe(NO,), FeCit
Hyl Fe** o Fe’* 7 . RC Fe’*
( 1 mol Fe** 1 mol ) Hyl
mmol e” /mol C o 3 SPSS 17. 0
Excel 2010 SNK o
2.4
MR- . . LB (10 g/L 5g/L
10 g/1. NaCl) (12 h) (3000 r/h 30 min 4 °C)
(2.5 ¢/ NaHCO, 2.5 g/L NaCl pH =7.0) o : 1500 mg/L

NH,CI 600 mg/L NaH,PO, 100 mg/L CaCl, * 2H,0 100 mg/L KCI 2 mg/L MgCl, * 6H,0 5 mg/L MnCl,

*4H,0 1 mg/L NaMoO, *2H,0. o
MR- 5 mmol/L 2.3 0
2.5 -
- 200 ~700 nm 1 nm Hyl ( DoC
) 16. 67 mg/L "™ . 254 280 nm Ay Ay SUVA,,  SUVAy,
(SUVA =4 x100/DOC) . 250 365 nm (Ao Asgs) Apso Az (
A 145) 5 465 665 nm ( Asss Agss) Ayes 1 Ages (1 AylAg) o
2.6
Hyl ( Doc ) :
A, =200 ~450 nm Ao, =280 ~520 nm 12000 nm/min,
( FRI) EEM R
3
3.1 Hyl

S, Fe,(S0,) ; Fe(NO;);  FeCit
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Hyl 1
Fe,(S0,) , S, 15. 88 mmol e ~/mol C 13.45 mmol e /mol C
S, Fe ( NO,) , FeCit S, 13. 41
51.45 mmol e ~/mol C S, 11.77  43.16 mmol e “/mol C. 3
: Hyl
Hyl o
3 Fet Fe,(SO,); Fe(NO,),
FeCit Hyl
o 1
Hyl FeCit RC
Fe3 +
Fe,(SO,);  Fe( NO,),
Hyl ; Fe,(50,) 5
RC Fe( NO,) ,
. Hyl !
5 ) Fig.1  Reduction capacity of the Hyl obtained at diffe—
rent composting stage and determined by different electron
FeCit RC acceptor
Fe'* FeCit o
Hyl FeCit
o FeCit Hyl
o Fe,( SO,) ;- Fe( NO;) ;  FeCit RC
20
21 22 . ’ _
23 24 . ,
o Hyl Fe'* Cit™
S0,> NO; Fe'*  Hyl Fe'*  Hyl Hyl
Fe’* o
Hyl Hyl Fe( NO,),  Fe,(SO,),
(RC) . » Hyl Hyl
Hyl HylFE
Hyl
., 3 S0, 2 Fet 3 NO,” 1 Fe'* >
Fe,( SO,) , Fe'*  Hyl
Fe'* Hyl RC Fe'* o
Fe'* Hyl ( )
Hyl Hyl o
Hyl o
Hyl
Hyl o
Hyl o
3.2 -
Hyl Hyl
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2 Hyl - o Hyl
270 nm o 270 nm
T S, S, Hyl
DOM o
Hyl o 2
S, SUVA,, 0.94 S, 1.22
N S, S,. SUVA,,
0.67 0.98 A,/A, 7.38 6.37 Hyl
Hyl v A TAg
2.11 2.65 A, /A
o Hyl
2 -

Table 2 Characteristic parameters of UV-vis absorption

SUVAys,  SUVAyy  Ay/A3 A lAg  Asp Ay

Sample
S1 0.94 0.67 7.38 2.11 0.06 2.53
S2 1.22 0.98 6.37 2.65 0.04 2.00

SUVA: Special UV absorbance.

o 3
2 Hyl -
(4 (4,) (4,) Fig.2 UV-visi spZ(:tra of Hyl before and after compos—
260 ~280 nm 460 ~480 nm 600 ~ g
700 nm * . A,
;A3/2
. - 3 Ay (A, =A(Ay) /A(A,))
2.53 2.00
o Ayy( Ay, =A(A) /A(A))  0.06 0.04
Hyl A, /A, o
3.3
DOM
S, S, . 3 22 DOM
5 | II / 200 ~ 250 nm/
280 ~325 nm 200 ~250 nm/325 ~375 nm I / 200 ~
250/375 ~550 nm IV / >250/280 ~375 nm
\ / >250/375 ~550 nm.
DOM Fe'*
Fe'* . 3
Hyl [.I.II.IvV 0.20 x 10° 0.47 x
10° 1.61 x10° 1.13 x10° 4.69 x10° 0.21 x10° 0.95 x10° 4.57 x10° 2.74 x10° 14.05

x 10° au-nm’~ mg/L C Hyl
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3 Hyl Fe’*
Fig.3  Excitation-emission matrix spactra of Hyl under different conditions
(a) s, (b)) S, Fe’* i (0)S, 7 (b) S, Fe'*

(a) The original state of S;; (b) S, after reaction with Fe**; (¢) The original state of S,; (b) S, after reaction with Fe®* .

. m v 19.7% 57.8% 20.3%
62.4% Hyl .
( 3) S1 Fe'*  Hyl
Fe,( SO,) , mmv Vv 1.61 x10° 1.14 x10° 4.69 x10°

1.25x10° 1.02 x10° 3.88 x 10°au-nm’~ mg/L C I I o Fe'*

o m v 19.9% 57.8% 17.
8% 55.0% Hyl Fe'*

3

Table 3 Regional volume integral analysis of excitation-emission matrix fluorescence spectra of the Hyl samples

Spectral region

Ttem Sample State I I ] v A
. a 0.20 0.47 1.61 1.14 4.69
b 0.32 0.58 1.25 1.02 3.88
The value of regional fluorescence volume integral
( x10°/au-nm>- mg/L C ) N a 0.21 0.95 4.57 2.74 14.05
b 0.22 0.89 3.59 2.56 12.90
51 2.5% 5.8% 19.9% 14.0% 57.8%
4.5% 8.2% 17.8% 14.5% 55.0%
Percentage @ a 0.9% 4.2% 20.3% 12.2% 62.4%
1.1% 4.4% 17.8% 12.7% 64.0%
a: Original state ; b: Oxidation stateo
S2 Fe'* Hyl

Fe,( SO,) , | 0.21 x10° 0.29 x 10° au-nm’- mg/L C .
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I miwmv v 0.95 x10° 4.57 x10° 2.74 x10°  14.05 x 10°
0.89 x10° 3.592 x10° 2.56 x10° 12.90 x10° au-nm’~ mg/L C .
Fet
I 20.3% 17. 8%
Hyl o
Fei
Hyl o
DOM  Hyl .
3.4 Hyl
26 DOM ( Native reducing capacity NRC)
( Microbial reducing capacity MRC) . Hyl Fe( NO,) ,
3 RC: a. NRC) ; b. MRH; c. Hyl
MR4 ( MRC) .
NRC
MRC NRC 4
S, Hyl NRC
11.35 mmol e /mol C MR-  Hyl
MRC  (9.51 mmol e /mol C)
8.20 mmol e /mol C ;
S, NRC 13. 54 mmol
e /mol C MRC  (9.98 mmol e /mol C) A
MR- 8.52 mmol e"/mol Co o\ Microbial reducing capacity of Hyl at different
34 DOM St'dge Of (tomp()sting
Fe'* MRC NRC
Hyl o Hyl N N
s 5
5 Hyl

Fig.5 Sketch of the mechanism for determination of Hyl reduction capacity with microorganism

Hyl
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Characterization and Investigation of Reduction Capacity of
Hydrophilic Organic Matter from Compost
and its Influence Factors

CUI DongYu' > HE Xiao-Song"'> XI Bei-Dou' > TAN Wen-Bing' > YUAN Ying' > GAO Ru-Tai'’
"( State Key Laboratory of Environmental Criteria and Risk Assessment
Chinese Research Academy of Environmental Sciences Beijing 100012  China)
*( Innovation base of Ground Water & Environmental System Engineering

Chinese Research Academy of Environmental Science Beijing 100012  China)

Abstract Reduction capacity ( RC) is an important index to evaluate the redox ability of dissolved organic
matter. In order to determine the RC hydrophilic organic fractions ( Hyl) isolated from dissolved organic
matter extracted from the uncomposted and composted samples were used as electron donators and mediators
and three kinds of irons were chosen as electron acceptors. The results showed that the RC values from the
composted sample were 15.88 13.41 and 51.45 mmol e ~/mol C for the electron acceptors Fe, ( SO,) ,
Fe( NO,) ; and FeCit respectively which were higher than the corresponding values ( 13.45 11.77 and
43.16 mmol e /mol C) from the uncomposted sample. The electron acceptor type shows a dramatic influence
on the RC value of Hyl. The RC value determined by FeCit was obviously higher than that measured using
Fe,( SO,) ; and Fe( NO;) ; and the microbial reducing capacity of the Hyl was lower than the corresponding
native reducing capacity. By analyzing the special absorbencies ( SUVA,s, and SUVA,,) absorbance ratios
(A,/Ajand A,/A;) and integrated area from UV-vis spectra it can be found that the RC was affected by
aromatic degree unsaturated conjugated structure and molecular weight. Excitation-emission matrix spectra
coupled with regional integration analysis showed that the relative content of humicdike substances ( humic—
like acids and fulvicike acids) was the main factor influencing the RC value of Hyl. The results obtained can
be used to characterize the redox properties of Hyl and reveal its role in the transformation and degradation of
pollutants during composting.

Keywords  Hydrophilic organic fractions; Reduction capacity; Uliraviolet-visible absorption spectra;

Excitation-emission matrix fluorescence spectra
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