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Abstract [ Objective] Using coagulation-enhanced primary treatment to capture organic carbon for acid and methane production is
an effective resource recovery technique. However, the organic composition of municipal wastewater is complex, and there is a lack of
systematic and clear understanding of the capture characteristics of different organic forms. [ Methods] Therefore, this study analyzed
the forms and chemical compositions of organic substances in municipal wastewater, selected common coagulants, determined optimal
coagulation conditions using response surface method ology, and finally assessed the coagulation’s effect on capturing organic carbon in
wastewater. [ Results]  The result showed that the composition of different forms of chemical oxygen demand (COD,,) in organic
matter in municipal wastewater was as follows: particulate (68.7% +2.1%) > colloidal (17.1% +£1.9%) > ow molecular weight
(12.7%=0.2%). The combination of flocculant + polyacrylamide (PAM) had a better capture effect than that of a single flocculant,
flocculant and activated sludge combination. The capture rate of organic carbon was 68. 5%+2. 6% by polyferric chloride + PAM, and

the capture capacity of organic matter in various forms was as follows: particulate state (88. 6% +4.3% ) >colloidal state (48.5% +
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11. 2% ) > low molecular weight dissolved state (6.7%=1.5%) , and the capture rate of unsaturated substances such as hydrocarbons

and fused cyclic aromatic hydrocarbons in low molecular weight was the highest in terms of category. In terms of elemental composition,

it is easier to capture dissolved organic compounds containing only C, H and O elements. [ Conclusion |

In conclusion, particulate

organic matter accounts for the main part of municipal wastewater. Flocculation mainly captures granular organic matter and

macromolecular dissolved unsaturated organic matter.

Keywords urban wastewater coagulation-enhanced primary treatment response surface method ( RSM)

cyclotron resonance mass spectrometry
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Tab. 1 Conventional Water Quality Indices of

Urban Wastewater
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Fig. 8 Van Krevelen Diagram of Low Molecular Weight DOM in (a) Urban Wastewater;
(b) Flocculation Effluent of PFC
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MGG 53 BT TS 23 AT R B, 6 AN AR AT BL A AR
HA B3 PR . Liv &P 9T PFC XK
SRAT ALY Y F R R & B, PRC mT LA 250 2% ok
UV, NMUFIA MY, FE Zhang 4538 1 PFC+
PAM 4G, UV, B EBRFILF T 88.08% , X A
TR B A B AF 1 R BRSO, 5 AR W 58 45 SR M
), FTRERE PN A i A B B — 1Y 3R
FE A — & (AT, 25 5 5 2B R e A Y
YEN . 3 AN SR BER I 4 7 4540 7T g B — 24
ML A5, RBAE 5 AT R T 43+ 22 (8] JE B B AR
F b SR AR g A5 DT A AS 1 R
F3 ATk PRC ZBEIKAIRS TF i DOM 43 T4

Tab.3  Composition of Low Molecular Weight DOM in
Urban Wastewater and Flocculation Effluent of PFC

SKAHL PFC 2t

Z5 = YT AW R
H/ A FHBA
JLRAM CHO 1 656 1132 31.6%
CHON 1892 1493 21.1%
CHOS 1 368 1370 -0.15%
CHONS 931 718 22.9%
Hit 5 847 4723 19.2%
LS Jig 2 82 47 42.7%
EeS)VERR S 2 535 399 25.4%
ViES 442 404 8. 6%
AR S AR 410 236 42.4%
UNGE =S 2 998 2 460 17.9%
HUSH ES 663 694  -4.7%
PRI R 332 177 46. 7%
- Almod {E>0. 67 353 195 44. 8%
3 i

(1)PCOD,, &Ik 5K ALY 2R
A&,LMCOD, 7>,
(68.7% + 2.1%) ., CCOD,, (17.1% = 1.9%) .
LMCOD,. (12.7% +0.2%) ; LMCOD, *h A& i % 2%
I F B i, i 51.5% , 2SR (1.4%) 5 L)
CHON Ao 4 5 iy A ALY F B2 e e, 1l CHONS
F AR,

(2) PAC+PAM JREEXT COD,, F1 TP flHf K K
. A PAM B3R BE 1 8 2548 & TP Byl gk
RO, TN AT S R A AR R ) R R

3 MIESA LY L H . PCOD,

PFC F1 PAC (1) o7 T A5 750 & 2% | BE$E PFC 7E PAM
M 4.5 mg/L K 50 r/min BF[E] 4 14.5 min 4
55 PAC 7E PAM A 5.3 mg/L 53 Ky 55 v/
min . [SFE]H 13. 5 min R efEIREES AT

(3) PFC TR 5 Ty il 4R J0URE A5 A LA FH S i 25
AR 53, 5K ALY A 68.5%£2. 6%
R, Hodh %k PCOD,., 3K AE 1 55k ( 88. 6% +
4.3%) ,CCOD,, K2 (48.5%+11.2%) , % LMCOD,,
AR D AR 6. 7% = 1. 5%, MOG34 #r Fil
FT-ICR-MS X &, B KA LW o 7 Xl 3K %
19.2% , % CHO-DOM [ 3k R fe = (31. 6%) , XF R
& AR S AL G W R ER S5 IR 2R 40% L
AR
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