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of Organophosphorus ‘Flame'

Wastewater Treatment Plant P .
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GU Hai= dong &
(Department of? Envlronmental Science and Engl}leegfﬁg, Suzhou University of Smence and Techr#(‘)lgy, Suzhou 2150095 China)

Abstract: Sewage water, the influent of. the ﬂeeondary sedamentatlon tanks, the’ i ] efﬂuent, |sludge from biologieal _poolst, and
dewatered excess sludge samples from eight Wasterter_l] treatment plants ( WWPTs)) in Suzhou including those from seven #%/0
prooes%e@ and one 0x1dat10n ditch process, were. collected in 2017 to study the pollutionr characteristics of organophosphorus flame
retard'élnts (OPFRS) in WWETs. Accelerated solvent extraction’ (ASE) combined with a solid-phase“extraction method was used to
detect the Loncenl‘rdtlon of 10 organic phosphotus flaftie retarddn-t-"( OPFRs). The removal efficiency of OPFRs was compared and final
daily emlssmm were-estimated. The results showed seven kinds of OPFRs were detected in the influent, final effluent, and sludge. The
total conltent of OPFRs in the influent ranged from 0. 74 to 222. 65 pg-L™" (average 65.56 wg-L™"), while the content in the final
effluent was between 0.46 and 175.41 pg-L™"' (average 22.99 wg-L7"').
sedimentation tank was between 0. 48 and 178. 14 wg-L™' (average 43. 14 pg-L™'). The daily emission of OPFRs in final effluent
was 36.69-2177.12 g-d~'. The content in the dewatered excess sludge was between 89. 32 and 596. 24 pg-g™' dw (average 249. 35
pg+g™" dw) , the minimum daily emission was 3. 57-7. 15 kg+d ™", and the maximum was 47. 70-95. 40 kg-d~'. The oxidation ditch

The concentration in the effluent of the secondary

process has a good removal rate of OPFRs, at 92% , while the A>/O process removal rate covered a large range from 11%-99% . Three
chlorinated OPFRs, TCEP, TCPP, and TDCPP, were the main components in the influent and final effluent, mainly because of the
large consumption of OPFRs and also because the removal rate by the traditional wastewater treatment technology was low.

Key words : wastewater treatment plant; organophosphorus flame retardant( OPFRs) ; oxidation ditch; A*/0
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Table 2 Mass spectrometry conditions and chemical properties of 10 OPFRs
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Table 3 Detection limits, recoveries and relative standard deviations of spiked blanks
4 FE TR R IKEESEBINAR (n =3) PRI (n =3)
2N — . — v 2a
/pg-L7! S R % AHXS bR D 22/ % S R % AT s 22/ %o
TEP 0.22 33 53 3 69
TPrP 0.18 46 36 65 28
TiBP 0.15 60 15 68 5
TBP 0. 67 82 9 106 11
TCEP 3.69 70 5 88 18
TCPP 1.41 105 8 98 16
TDCPP 1.20 117 3 107 2
TBEP 1.17 96 5 97 7
TPhP 0.81 91 8 43 18
TEHP 1.41 21 24 83 7
TBP-D27 — 99 10 83 15
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X, WHRTEKT HARBE (FTed ™) 5 e $RT5K)
HiK s > OPFRs &k ( pgeL™") 5 R4S Jé i
OPFRs MHEIER Q,, kg-d ™' ] WA (2).
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Fig. 3 Composition and concentration of seven OPFRs in sewage
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Fig. 4 Composition and total amount of OPFRs in waste sludge
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