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28 X 2015 2020 H3I2(%)
£ STEAMHIZZHHKW) 15.3 20 5.5
MESS(SkW) 1.4 2.7 14.0

o = ME22(%kW) 5.69 6.8~7.2 3.6~4.8
ST EZ0IAX] AHIZIE HIZ(%) 25.8 27.0 [1.2%p]
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MeAx - QLT (D) 2,303 4,000 11.7
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- EZEH(kW) 1.31 2.1 9.9
— EHU0)| LA X L E(AKW) 0.42 1.1 21.2
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Z£X4: IEA, Energy investment by scenario, 2025-2030, 2019
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&4 MarketWatch, Hydropower Market 2019 Global Analysis, Opportunities and Forecast To 2026, 2019
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ZX4]: Market and Markets, Syngas & Derivatives Market, 2019
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E 3.3) QUME APY HY
(+9): US$bn, AGR %, CAGR %, Cumulative)

Sales 2018 2019 2020 2021 2022 2023 2024
In Situ 9.43 9.90 10.35 10.79 11.21 11.57 11.91
AGR(%) - 4.97 4.54 4.24 3.86 3.24 2.92
Mining 13.62 14.24 41.82 15.38 15.91 16.35 16.75
AGR(%) - 4.51 4.08 3.78 3.41 2.79 2.47
Upgraders 2.99 3.04 3.08 3.10 3.1 3.10 3.08
AGR(%) - 1.66 1.15 0.77 0.32 -0.38 -0.80
Total Row 26.05 27.18 28.25 29.27 30.22 31.02 31.74
AGR(%) - 4.35 3.92 3.62 3.25 2.63 2.31

CAGR "19~'24(%) 3.14

Z&: Oil Sands Market Report 2019-2029, 2019
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tetx, Hazen and Sawyer DPC(#A#E 7|%), Brookhaven National
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9% COD removal

A& water desalination reuse, Microbial desalination demonstration plant launched for brackish water, 2019
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Osmosis3F)9] ‘'O° ¥ O&M(Operation and Maintenance) 9] ‘O'E AAsl= ou|=
199 5U7HA] A =3

SOy 3% REAS ZASRIL, TF4E RO 2elw 48dlol wEg 5o

A &

s o
1449 eA714e Y] A mEaHe AUse oux awes

0.5kWh/m3 A%
- =5 ZYEHSH, o]

0 W, 93, 92 S B $52 3usp] 9 skeds Ao 284 ¥ 2
ul8 e A% FlahEe 24

- 102 -



gste AjEshe

Bofots

=AY A

Sl Pee 28

A7 BAE Ojsh E9o]X|(https://info.uwe.ac.uk)

[T 4.47] A OISA] 2| SHE

O Y 75
SOl AATE %8 AL
MY, 8%, YA AeFPel FA

zgEo] glom 7129 seAe HEoR:

FAsheraol QEA ek

BolA 1 & SoHES AAE 71Eg AL

-
=
=
®
=
[9)]
=
g
e
=R
e
=
o
5
0
5
<
=
H,
[>

=
T

7Bl AEREE

i)
off” al
_>d:‘
e

S
0
g

ox
o lok
B ne i

o

19

HXKNinja)

ol g uE|globt

upgejol 4717} 27F5109

107) Luisa F. Angeles, Assessing pharmaceutical removal and reduction in toxicity provided by advanced wastewater
treatment systems, journal Environmental Science: Water Research & Technology(2019)
108) UEW Bristol University, Scientists develop machine that transforms dirty water into drinkable supply, 2019.12.
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Hexadecane-in-  Petroleum ether-in-  Soybean oil-in Chloroform-in
water water water water

Z+=: Water Online, Development Of Ultrathin Durable Membrane For Efficient Oil And Water Separation, 2019.

[33 4.48] CiYet 7I89] JHLst 2 £t HEH (D) 2&

O FASETYS P48 A A4 7|ed HeF7FA42(ZLD, Zero Liquid
Discharge)= AHAI7REsto] WA 2 S4F F HeA o] J&
- JERHRAY Vel Heol €2 M 22 SEAYIL, LE9EdE 55
2 1P3E F Ek AEst= ¥ AT

109) MATSUAMA Hideto, Development Of Ultrathin Durable Membrane For Efficient Oil And Water Separation, Journal
of Materials Chemistry A(2019)

110) WaterWorld, Study looks at new ways to remove multi-resistant bacteria from sewage, 2018
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Typical Zero Liquid Discharge Process

Secondary

for Re-Use

Evaporator
Distillate to

Lime Softener or Chemical
Precipitative Process

Effluent

Mixed Bed Dernmeml:zel
Spent Regenerant
Am: AU LD, F4S, T Lo] H8E 48] 45, 2017.02.06.

[O3 4.49] HHFHSRE| T2AA

4-3. 7129 49X

RO Permeate

Boiler Feed of
other Plant Use

_other Alternative Evaporator
Water Sources Concentrate to
Sludge Solar Lagoon

e =2 A2 A AAA
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g AP ERHEAIAH, HFTFE 0|85t VOC AA AlAH], 2017.04.21.

[18! 4.50] =2 0|8st VOC HIH A|AH!

O YE Asadaits= AlA HxE AA7] Ee(electrostatic separation) 7]&g o]&
Sto] AREH HHiE 8ot 71&S Jidste] WAL, ool 5 AXFAY
ik dHE SAHoE AL

- ARE Yoo :skE o=E mEXRQ ZEL  7FEA(chlorofluorocarbon,
CFO), #A93sEstetA(hydrochlorofluorocarbon, HCFC), +ASHESIERA
(hydro fluorocarbon, HFC)E A|ASIE 7|&

- A7) E&(electrostatic separation) 7|&2 AR Yoo £A5l= E4ES
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B, Bolels PR nBELS Ye9 BUS JFROE ARG AHHY
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