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pH 6.5~7.8
Alkalinity |mg/L(Cas CaCOs) 50~200
Ca—-H mg/L(as CaCOs) 50~250
S10: mg/L <50
T-Fe mg/L <0.5
TDS mg/L <500
Bacteria Organisms/ml <100
N mg/L <200
PO mg/L <1
COD mg/L <20
SS mg/L <3
Turbility NTU <10
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o #xi® g (Microfiltration, MF)
o X HeiB Jk (Ultrafiltration, UF)
% 38k (Nanofiltration, NF)
« 1% /%15 (Reverse Osmosis, RO)
« & ;" & 1% +7(ElectroDialysis Reverse, EDR)
- &% % 4 (Membrane distillation, MD)
« it » %% (Forward Osmosis, FO)
« &4 $ F & =B (Membrane Bioreactor, MBR)
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Non-woven membrane:suspended solid
MF membrane: colloids

UF membrane: solutes

NF membrane: soluble
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« Cooling water

ITRI Electrodlaly5|s Reversal(EDR) 8 patents(Taiwan, China, Slngapore) 2pend|ngs_

EDR EDR Recovery of Recovery of Recovery of EDR Desalination and

desalination of desalination of wastewater from  wastewater from  fluoride-containing desalination of  reuse of RO
Ground water RO reject for ~ screw PCB manufacturing wastewater from high concentrate
for rinsing water  rinsing water manufacturing factory for cooling wafer factory for conductivity stream (Food
(50 m3/day) (electronics) factory for rinsing  tower by EDR scrubber by EDR river water for  industry)
(300 m3/day)  water by EDR process process process water (300 m3/day)
process (1200 m3/day) (1200 m3/day) (2400 m3/day)

(450 m3/day)

Recvery of cooling " Desalination and Desalinationand  Recovery of Recoery of Recovery of

water from reuse of wastewater reuse of direct wastewater from  wastewater from wastewater from
electronics from precious screw cooling water from chemical company  zinc-plating nylon fiber manufacturing
manufacturing factory manufacturing steel rolling by for cooling water process for rinse company for

by EDR process factory by EDR EDR process by EDR process water by EDR cooling water

(Tiger compan hina steel (800 m3/day) process ( China by EDR process

steel company, 700 ( 800 m#/day)
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S00D (mg/L) 23 259 6 |
SS (ng/L) ND 60 19
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FAE #42—- (HRT=12hrs) Fe-b 3 #HAE= Biar
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E P ¥ ginok danek ik dyin LA drieok ok hnok

pH 6.9 8.0 6.9 8.1 6.8 7.9 7.1 7.8

CODt mg/L 79 49 63 38 56 40 51 43

CODs mg/L 78 49 59 37 49 36 47 37

SS mg/L 31 14 16 5 14 6 9 T

CODt % 37.9 39. 7 28.6 15.7

ES 'ﬁ% &

CODs % 37.2 37.3 26.5 21.3

L

SS % 4.8 68. 8 57.1 22.2

L

TER us/c 1217 1175 914 964 1218 1078 1144 1160

n A 4 A 4 A 4
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Re
20,00 . - . . x
. ’ Bhd "’.04‘00 .
L J
16.00 -
14.00
~'E 12.00
gﬂl}.(}ﬂ
E 8.00
=
0.00
4.00
2.00
0.00 , : : ‘ . . |
0 2 4 6 3 10 12 e
time(hour)
Operation conditions
. e cross flow velocity:0.045
M?m. characteristics m/sec
Hialr 0 e area:0.0049 m2

Thickness:258 um g
porosity:65% hot temp.:80C

Avg. pore size:0.17 Um * Cold temp.:30C
 Influent Cond.:3000 ps/cm

Permeate cond.:1.40 ps/cm

15KV X2,000 10pm NTUST Copyright 2014 ITRI T2 lrif7Eh7
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material specification flux conditons

PP pore: 0.1~0.3 pum Flux=1.12 LMH Crossflow velocity : 0.052 m/sec
thickness: 0.045 mm Temp. hot/cold : 70°C/ 30°C
Outer dia: 0.41 mm Conductivity (inf.): 3000 uS/cm
No. of fiber: 990 (NaCl)
area : 0.638 m?
Packing density:1200
| ——

PTFE pore: 0.2~0.25 pm Flux(70°C)=2.34 Temp. hot/cold : 70 °C/ 30°C
thickness: 0.6 mm LMH Operating pressue : -300 ~-680
S(;Jrfgig:?" 320%/ i Flux(90°C)=4.95 mmHg

. -~ 0 - - - .

No. of fiber- 25 LMH Conductivity (inf.): 3000 uS/cm
area : 0.152 m?
- : : S 3
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e System size : 1500 mm x 800 mm x 1800
mm

e Mem. size : 200 mm x 200 mm
e Influen flow rate : 8 L/min

e Operatingtemp : <90°C

e Permeate rate : >0.1 CMD

—y T

 Temp controller

2013/05/20
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Specifications :

sarea : 5 m?/module*14 modules _ ,
Outside Dia. : 90 mm Picture of MD pilot plant
*length : 100 cm

type : hollow fiber

*material : PTFE
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NH, a0 + OH™ & NHy ) + H,0
macroporousbhydruphobic
NH,(g) NH;(9)
( Feed - Receiving solution
NHy(Q)HH,O | o0 o[ | * KR4
? (NH ,OH) 25%
NH4++OH- liquid “ liquid . pﬁp}“rz
eg. (NH ,),SO

9. (NH,),SO, 20% |
Schematic of MD for ammonia separatio| <

= = 0%  15% |
- Xl
Im
=

= 10% |
13

5% |

0%
20,000 40,000 60,000 80,000 100,000 120,000
HE T ZK NHg-NGRR & (mg/l)

Influent ammonia conc. vs concentrated ammonia
conc.
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Schematic of MD for near zero dischafye

*

TDS /1000 (mg/L)
*

TDS from 121,270 mg/L is
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