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Carbon Emission Characteristics and Influencing Factors of Typical Proé’éﬁses in

Drinking Water Treatment Plant | = I \ "

ZHANG Xiang-y yu'*3, HU Jian-kun', MA Kai', GAO Xin- w.e , WEI Yue-hua', HAN Hong- dal i 'ELI Ke xun l‘ ,-':? S
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Absfract “Based op’ the-a?tual“operatmg conditions angd dath n; ?ﬂ’ ythe carbon emission characterlstlcs o,f typlca proces*s of% {lrmkmg water treatment plan _QDW I
Tiafijin were studled‘ 'ﬂ]e total carhon emission intepsity nfbd's'flred €0, ,pq wasl0. 254 kg m™, and the pm)por on of catbon gmissions from electricity consumptlon and rea‘g;ﬂt
(Onbul’l’lpll(')l'l was 8{ 6% anH 9. 15%, respectively. The k?} (arl)dh emlssmnnséft:)rs of electricity consumpnon w‘j&l the water SUpphy pump house, ultrafiltration membraneproceas,
dnd_uﬂel pymp hotse, which accounted for 50. 99%- .35 %,,1"7 64%:"2(} 70%, and 17.97%-22. 40%of lFfe total carbon emission from electricity consumption in lhé’f)WTP
'respecllvely ‘The conitribiition of sodium hypochlonle, to the ¢arl)on emlssfon of rea,genl ¢consumption was 8‘9 12%- ‘;6 30%, followed. by ferric chloride, PAC, and ammonium
sul fat‘; In ﬂle tradlitional water pl,lfl’f?dllon process, the carbon emissign miewﬁbﬁ'pmcess unit was in the order of inlet pump house > rapid filter > sedimentation tank. The
orderfin the uKPaﬁltfdllon membrane advanced treatment prOCess was inlet pumphouse > ultrafiltration membrane > mechamcal coagulation > clarification tank. The carbon emission
intensity of .!'ne rapid filter process and the ultrafiltration membrane process were 0. 070 9 kg*m™ and 0. 109 0 kg*m™, respectively. The ultrafiltration membrane process could save
23% of ihe reagent consumplion, and its carbon emission of electricity consumption was twice that of the traditional treatment process. The analysis of factors affecting carbon emission
in key sectors showed that the raw water quality parameters such as turbidity, pH, ammonia nitrogen, temperature, etc. , were significantly correlated with the carbon emission
intensity of sodium hypochlorite. There was a significant linear regression relationship between ex-factory water pressure, daily water supply, and carbon emission intensity of the
water supply pump house. The control measures of water quality and water pressure can effectively reduce the carhon emissions of the DWTP.

Key words: carbon emissions; drinking water treatment plant; ultrafiliration membrane; rapid filter; electricity consumption; reagent consumption
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