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BE (MS/cm) -- -- 750
émbﬁrﬁuEBODs(mg/L) < 15 -- --
HAMEEIRETDS (mg/L) -- 800 --

FHarF (mg/L) -- 0.8 --
Fk+Cl- (mg/L) -- 250 175
IREEIRSO4% (mg/L) -- 250 200
HanrE (mg/L) == 400 —
RigEEE (CFU/100mL) ENGG 6 --
&Y (NTU) <5 2 .

g (mg/L) == -- 3.0
WfZEEEINO5-N (mg/L) -- 10 --
T EREEEINO,-N (mg/L) -- 0.1 -
#ZZNH;-N (mg/L) -- 0.5 --
4ERETP (mg/L) _- . —

tifiAs (mg/L) -- 0.05 0.05

#@Cd (mg/L) -- 0.005 0.01

#&Cr (mg/L) -- 0.05 0.1

#iCu (mg/L) -- 1.0 0.2

$8Ni (mg/L) -- -- 0.2
SHETRUREDE MR (mg/L) == 0.5 5.0
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Critical items | Industrial Agricultural Residential
(Cooling) (irrigation)

Solids (mg/L)
Cond (uS/cm)
/ITDS (mg/L)

Organic

Nutrients (mg/L)

lons (mg/L)

Metal (mg/L)

Bacteria
(CFU/100 ml)

Turbi.<2-20 NTU
SS<5-300

TDS<500-1000
Cond<300-1600

BOD<10-30

NH;-N<10
TP<0.2-1

Cl<100-500
S0,2<50-600
Si0,<3-150
TH<50-700

Fe, Mn, Na

TC<3-350

Turbi.<2-5 NTU

Cond.<750

BOD<10
TN<3
Cl<175 Free
S0O,%><200 Chlorine>0.1
SAR<6 Combined
(meq/L)Y? Chlorine >0.4
Cu, Cd, Pb, Mn,
Ni, Cr

E.C.<200
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S . Catalyst e
Denitrification Oxiddticti Chlorination
NO,, NO3” NH,Cl, NH(Cl,
Nitrification Chlorination
Reverse :
NH3(.q) Osmosis i +OH
. NH," —— NHisy
concentrate | Ionic +H
Exchange;
Electro
Dialysis Stripping Membrane
Distillation
Stripping s
NHj(g) —
Membrane Preciptation/
Distillation Rl Acid Crystallization
i Adsorption
NH 3 -H;O (NH4))_SO4
(15~20 wt%6) || (20~30 wioe) || MENHPO:
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Ammonia

Treatment
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Recovery


http://www.twea.org.tw/dispPageBox/LFHP.aspx

_l_ \E Vo ——

o m BB AEEKEIE-FIE /A (Stripping)

o HIm ZAMRMS @ RESIEZEFIpH{EZEL10.50 £ - UE
SREZRE - HFZ=ARIE(Steam Stripping) Z 7>
WERREFRIBLZIVUERS -

e

S . I i
'*'—--.E ! tpt ¢t



http://www.twea.org.tw/dispPageBox/LFHP.aspx

i A <= "

R < — &

o H_;%/x’it'fu?ﬂk)@f@ ;—'LTE/i(Strlpplng)

o RIEER ZNH; (o + BUKBIRWGA - FZAE(NH;-H,0)
_JZJ//{MLE&/&Z\E\'}JD&L?&/& EUH/BZTJML@&%Z((NH4)ZSO4(aq))
AR o FE[D W%W%Z%ﬁt RKEEMBEE

20% L1 - LURR N m - Ml A& @ ERE - DL
MARARNCIUW S E -

Continuous Q

inflow of : ' ‘
\m(:nonin rich ) Neutralizer of
. , Stripping Ammonia
Wastewater _JJ

Clear Air

'1/////]// LLLLLLLL,

Rotating 4| / £ ~
Packed Bed — 7 B { A\
| Continuous Supply of
Clear Effluente—/ D Fresh Air
(C)HEsEE FE R

s Wl m g Ly &5
m——————— Y 58 AR L ee—


http://www.twea.org.tw/dispPageBox/LFHP.aspx

‘}—;\';g == i_. - “Q{:‘T -7_—’\ —— ~ o

i o T = ‘—;—/id-%ﬁi;‘?;,\_- — :
— e —_— ==
o B REERIEE/KO-HIEZER A (Membrane
Distillation, MD)
o BIERBIANBHERERZAMBEANTE - #:&4H

PSRRI Z RS2 BB R Em Al - =
it 2B - Ml nE NEREBERRIEZ
BE)7]

o Mi/KMUZAABIEZVAERETE/MIE - BeiRHEEBAIESE
HEZPEHMRAOFREEETZER

o M ZRAEEKMNAREPHEZ10.50 £ - LIF]
NH,(0) ZiZBGE BRI D - i8R mE R 2k
WK - RIERF MR R - REDJZE25-30 wt% -
AREZIR B - DTEARUEE S -

AR . -
oy 325 Sl P LS H- ¥ & _ = =
I usgfqvv”,,'ff!I_LmH


http://www.twea.org.tw/dispPageBox/LFHP.aspx

o S EESREE/KOIN-EIEZER ) A(Membrane
Distillation, MD)

Membrane

20BLINS PJOD

Heated Cooled Heated Condensed
feed stream permeate stream  feed stream permeate

(a) (b)

Membmne

Membrane

! Permeate Feed stream Sweep gas
Feed stream vapor with permeate

(c) (d)
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AR Z KB ERATLLE

200

10,000

10 100 1,000 10,000 100,000

salt concentration in water
B [ (salinity) 2 TDS - j&7K=35000ppm
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RO, EDEIEERZ
Unit Application Limitation
RO DOM and Salt precipit
DIOM re Scaling, Fo
ED DIOM rem Concentratio
polarizatio
Scaling, Fo
IE DIOM re Low capaci

G ER
Operation
TDS > 2000 —

7-12 KWh/
R=0.7

TDS < 2,000 -
5-7 kWh/1
R=0.8

TDS < 700-2
0.2-0.4 m3¥/
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A EDREI KK B B 4 B

%0 5
(mg/L as

IR TE @ 8.0~85 1,520+30  275+25 30+5  250+30 290+30
5.0~6.2 295~315 20~27 05~1.4 9~12 91~112

1.41
B E (HC 0.66
B E (NaOH 0.06

2.62 NT$ /3175 AR
2.00
4.83
BRIEHEIZER 1.00

12.58 NT$ /115 AR
At BRERRRGES L

o ﬁ%’l‘ﬁ;- ,._1_ %—
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a6
M=

FCRER

vy |RSRER[GHER | RESFE [ Tuick | EE KR [ BPR | ke
(°C) (‘C) (m3/h) (m3/h) (m3/h) B Y
— 13.9 16.6 11.5 2.5 9.0 100% | 21.6%
B 14.8 17.3 11.5 2.5 9.0 100% | 21.6%
= 16.9 19.6 12.0 2.5 9.5 100% | 20.8%
z 20.3 23.1 12.2 2.3 9.9 100% | 18.5%
7 22.9 26.0 12.7 1.8 10.8 45% | 14.3%
S 24.6 27.6 12.7 0.0 12.7 0% 0%
B 25.1 28.6 12.9 0.0 12.9 0% 0%
~ 1 25.1 28.3 12.9 0.0 12.9 0% 0%
4 24.0 27.4 12.7 0.0 12.7 0% 0%
T 21.6 25.2 12.7 1.8 10.8 70% | 14.3%
*_ 185 21.9 12.2 2.3 9.9 100% | 18.5%
T - 15.0 18.1 11.8 2.5 9.3 100% | 21.2%
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o BoiRFEE i B (KRB 1) IR0 55 e Z 1515

Forward Osmosis (FO) Graphene Membrane

Seawater Reverse Osmosis (SWRO)

Biomimetic Membrane

Membrane Distillation (MD)

Adsorption Desalination (AD) Microbial Desalination Cell (MDC)

» Technology roadmap for low-energy desalination.

» Note that the specific energy consumption for thermal
technologies such as adsorption desalination and
membrane distillation considers the availability of a waste
heat stream.

Forward osmosis niches in seawater desalination and wastewater reuse. R. Valladares Linares.
Water Research 2014. 34
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¢ Adsorption Desalination-#ff 3¢ B 331l

Water Desalination

v

Solar
Thermal
Desalination
Non-Solar

v

Non-Thermal
Desalination

: i

v

The AD plant is on the left-side and the hot water
tanks are on the right side. The de-aeration and water
collection tanks are situated on the top of the picture.

| pisitlation | | crysaiization Evaporation
e Reverse Osmosis
o Electro-dialysis
Membrne l l ¢ Jon exchange
: e Extraction
Freezing Hydrate
v ! ! !
Adsorption Multi-Stage-Flash Multi-Effect Vapor Compression
Desalination

Types of adsorbent and their regeneration temperatures.

Adsorption desalination: An

emerging low-cost thermal
desalination method. Kim
Choon Ng. Desalnination
2013.
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Type of adsorbent Regeneration temperature (°C)
Silica gel RS 140
Activated Alumina 120 260
Zeolite molecular sieve 175 371
" A i ol pE B p2
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¢ Graphene membrane(fz
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K.A. Mahmoud, et al., Functional graphene
nanosheets: The next generation 0%
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