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온실�가스�배출�현황�
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탄소중립

6대�온실가스중에서�이산화탄소(CO2)의�순배출을�제로화�시키는�활동.

(이산화탄소(CO2),�메탄(CH4),�아산화질소(N2O),�수소불화탄소(HFCs),�과불화탄소(PFCs),�육불화황(SF6))

기후중립

6대�온실가스�모두의�순배출을�제로화�시키는�활동.�

*�넷제로�(Net�Zero)

지구�기후에�변화를�초래하는�온실가스�배출과�흡수가�균형에�이른�상태

(IPCC의�‘Net-zero’는�CO2를�포함한�모든�온실가스의�순배출을�제로화�하는�개념)



대한민국�2050�탄소중립
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탄소중립�기술



탄소�포집/활용/저장�기술�



CCUS의�막기술적용�:�친환경선박�
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산업�분야별�탄소배출�현황

상수도분야: 1.62%



물인프라의�CO2 발생량

정수처리: 0.46 kg-CO2/m3

하수처리: 0.38 kg-CO2/m3

Zib III, J. Clean. Prod., 2021

The energy used to supply water to cities and clean used water is responsible for 3 – 8% of 

global greenhouse gas emissions. (https://iwa-network.org/energy-and-carbon-neutral-water-cities/)
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혐기소화�구축된�하수처리장�GHG�발성



물분야의�기후변화�적응�및�감축
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국내�물인프라�탄소중립�방안�

(출처) 2021년 물관리분야 업무계획, 환경부
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탄소중립�정수장�추진�(Kwater)



국내�물공급�(상수도)�인프라�및�기술�발전
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정수처리 기술의 발전과정

UV

강화된 수질기준에 따라 
다양한 고도정수처리 도입 

에너지 사용량 증가 
저탄소 기술 도입 필요 
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기후변화대응�One�Water�수자원�관리:�에너지�이슈

(The United Nations Water Development Report, 2014)

Wastewater re-use : 1.0~2.5 kWh/m3

Wastewater treatment : 0.62~0.87 kWh/m3

Groundwater : 0.48 kWh/m3

Lakes & Rivers : 0.37 kWh/m3

Seawater : 2.58~8.5 kWh/m3

Healthy
waterways

Rain
water

Sewage

Drainage

Potable
water

Seawater

ONE WATER

Water reuse Seawater desalination

Seawater desalination is more economically 
feasible than water reuse when considering the 
construction of new pipe networks. 



해수담수화�플랜트�기술�동향

H2O – CO2

Comparison of CO2 emission
for different processes
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환경부�(국토부)
중동지역�맞춤형�저에너지�해수담수화플랜트�기술개발�연구단

• 연구단�운영�및�관리
• UAE�연구팀과의�협력
• 2nd pass�RO를�대체하기�위한
기술�개발�(CDI�&�IX)

$56

• 저에너지�전처리�및�
RO�시스템�개발

• 저에너지�SWRO막
• 저에너지�RO�시스템
(<2.5�kWh/m3)

"56

• 1000�m3/day�실증�플랜트�설계�
및�구축(에너지소비�
3.3kWh/m3)

• O/M�비용�5%�절감�기술�개발
• 고압형�역삼투�실시간�막오염�
모니터링

#56

•7목표�:�세계�최고의�저에너지�해수담수화플랜트�개발
• 기간�:�2016.06.30.�~�2022.12.15.�(총�6.5년,�5차�연도)
• 연구개발비�:�기존�40,796�백만원�(정부출연금:�25,770백만원,�민간부담금:�15,026�백만원)�

→�최종�41,933�백만원�(정부출연금:�27,362�백만원,�민간부담금:�14,571�백만원)�

물산업의�중동진출을�위한�R/D�투자



중동�지역�해수담수화�플랜트�에너지�분석

Country Plant Year Capacity 
[MLD]

Avg. TDS [mg/L] Avg. 
temp. 
[°C]

Pretreatment Configuration Recovery [%] ERD SEC 
[kWh/m3]

Feed Product Flotation Filtration RO pass SWRO BWRO Plant

Bahrain Al Dur 2012 218 47,000 200a 28 DAF DMF Full two-pass 42 90 PT 5.4
KSA Sadara 2016 149 45,000 40b 27 DAF UF Full two-pass 45 90 PX 4.4

Al Khobar 1 2020 210 48,000-
53,000

n/a 15-38 n/a n/a Two-pass 34 n/a PX 4.0

Kuwait Shuwaikh 2010 136 45,000 < 300a 27 DAF UF Partial two-pass 42 90 PX N/A

Qatar Ras Abu 
Fontas A3

2017 164 45,900 n/a 25 DAF UF Two-pass 43 n/a PX 4.5

Umm Al Houl
Expansion

2021 282 45,900 < 135 15-37 DAF UF Two-pass 45 90 PX 3.6

UAE Ghalilah 2015 68 42,000 500 27 DAF UF Single-pass 40 - PX 3.0
Layyah 2008 23 37,400 450 28 DAF DMF Single-pass 42 - PX 4.0
Palm 
Jumeirah

2005 64 42,000 n/a 28 - UF Full two-pass 35 90 DW
EER

4.1

Al Zawrah 2 2016 45 42,000 500 28 DAF UF Single-pass 40 - PX N/A
Hamriyah 2014 91 42,000 500 27 DAF UF Single-pass N/A - PX N/A
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$ 고염에�따른�
고압�운영 " 에너지�집약적인

전처리�설비�활용 # 생산수�염도�저감
BWRO�사용아라비아만
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저에너지�해수담수화�플랜트기술�개발연구�(국토부/환경부)

3.3 kWh/m3



저에너지�해수담수화�기술�개발�(UAE공동�연구)�



환산�조건 규모�:�100,000�m3/d,�염도�:�42,000�mg/L,�온도�:�30�℃

*�펌프효율�:�85%,�RO�트레인�규모 :�25,000�m3/d

국제�저명
담수화�학회�발표�및�수상

에너지효율성�목표�달성



국내�해수담수화�플랜트�사업

§ 에너지�효율�(SEC)�:�3.61�kWh/m3

§ 용량 :�100,000�m³/d

§ 사업규모:�2300억

환경부�중동해담(코래)연구단:

국내�파일럿�플랜트�사이트
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지역적/시간적�편차가�심한�가뭄에�대비한�해수담수기술
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이동형�해수담수화�플랜트�

l 기후변화에�의한�가뭄�발생�시�
물이�부족한�해안�및�도서�지역
으로�이동하여�물�생산�

l 임해지역의�재난�발생시�용수�
공급�

l 육상에�시설을�설치하는�대신,�
바다�위에�떠있는�형태로�해수
담수화�시설을�구축
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l 가뭄�및�홍수에�대응하기�위한�신개념�미래�정수장�제시�(정수장�+�지하�저수조�+�탈부착�담수화�시설)�

l 가뭄�시,�기존�정수처리장을�해수�전처리�시설로�활용하고,�담수화�시설을�통해�음용수�내�염도�제거

�������- 국내특허(등록)�10-2094704,�유럽특허(등록)�3587678�완료

- 2019�World�Drought�Forum�수자원공사�사장상�수상�

기후변화�대비한�담수기술�연계�미래�정수장
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중동�UAE의�탄소중립�전략�및�계획

- 2012년에�시작된�프로젝트로�5단계로�나누어�두바이에�

공급되는�전체�전기의�35%를�태양광�에너지로�대체�예정

- 세계�최대의�태양광�발전소�중�하나

• 총�면적�:�77km2

• 전체�용량�:�1,560MWp�(최종�목표�:�3,000MWp)

- 발전�방식�:�

• 태양광�발전(Photovoltaic,�PV)

• 집광형�태양열�발전(Concentrated�solar�power)

- 발전�단가�:�5단계�프로젝트�중�2단계�$5.89센트/KWh

Mohammed�bin�Rashid�Al�Maktoum

Solar�Park
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기후변화�대비�에너지-물�연계�미래�인프라

l UAE와�오만�국경의�Hajar�산맥에�위치한�Hatta�지역에�위치한�

GCC(Gulf�Cooperation�Council)�최초의�수력발전소

l 250MW급의�발전소로�총�저장�용량은�1,500MWh,�Hatta�댐의�

300m�상부에�건설된�상부�저수지에서�1.3km의�관을�따라�물이�

흐르며�터빈을�작동시키며�전기를�생산

l 전력�사용량이�적은�시간대에�Solar�Park에서�생산된�

신재생에너지를�활용하여�Hatta(하부)�댐의�물을�상부의�저수지로�

Pumping하여�에너지로�저장 (78.9%의�발전/저장�효율)
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신재생에너지�연계�물�인프라�:�삼투에너지�저장�및�발전
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