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Reverse osmosis Ultrafiltration Depth filtration(to>1mm)
Nanofiltration Microfiltration
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fr s 3 (Cellulose acetate, CA)
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% (Polypropylene, PP)
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(Polytetrafluoroethylene, PTFE)

R fie =417, (Polyamide, PA)
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( Polyvinylidene fluoride, PVDF )
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dioxide/ Zirconium dioxide)

1 %, & % (Ceramics)
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CA PA PS PTFE PVDF
pH 4 i% 4 ] 4~7 4~11 2~13 0~14 2-10
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E RS R S50
Wi E B % W i { & 9 #ic g # vt 5)(%)
1 85,000 162 0.2
2 73,936 227 0.3
3 36,036 514 175
4 15,386 29 0.2
5 15,386 16 0.1
6 4,286 20 0.5
7 686 ~15 2.9
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簡報者
簡報註解
This slide shows some advantages of membrane technology, such as small footprint……


T EEMBR
MBR (Membrane Bioreactor)

Wastewater

.| Discharge

Reuse
_E " Reclamation

Immersed Membrane Module

Activated Sludge in MIBR

Adapted from http://www.toray.com/ir/library/pdf/lib_al01.pdf
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600
B SBR SAR 550
500 | #@ AOMBR 8 AOMBR/RQO 513
O Taiwan EPA Criteria
= 400 F
=
g2
2 E, .
5 = 300
g @
S g
T 200}
133
100 I 96 95 100 o
30 30
: T 00 ], = N
SS COD BOD True color*

Process with membrane can meet all Taiwan EPA effluent criteria.


簡報者
簡報註解
This figure shows the treated effluent characteristics of each process which is compared with Taiwan EPA effluent criteria. 
Result showed that the process with membrane, that is AOMBR or AOMBR/RO, can meet all Taiwan EPA effluent criteria.


Comparison of different MF with
Talwan wastewater reuse criteria

) ) ® @ ® ® @ C)

: AT Total Total :
BOD, pH E.coli Turbidity e Alkalinity Cl TDS SS

Unit mg/L — CFU/100 ml NTU rrgg;lc_:gs mg/L as CaCO;  mg/L mg/L mg/L
Criteria <10 6.0~9.0 ND <5 <450 <350 <500 <1000 <10
M mem. 2.7 7.0+0.3 21/ND* 0.39 101.59 2577 6.1 415.5 ND
N mem. 4.75 7.0+0.3 2IND* 0.47 79.14 23:3 6.33 429 ND
K mem. 1.96 7.0£0.3 5/ND* 0.16 55.56 39.6 5.79 342.6 ND

CMT mem. 2.1 TR ND/ND* 0.18 58.01 37.6 2 318.3 ND

M~®) are for toilet flushing water , ~@ are for landscaping water, D~@ are for cooling water
* Added 3mg/I of chlorine

Only CMT membrane meets Taiwan wastewater reuse criteria



Comparison of different MF/RO with
Talwan wastewater reuse criteria

® @) @ ) ® ® @ ©)
BOD.,  pH Ecoli  Turbidity H;‘;tr?éss A|I§|tﬁ:i 5 cr TDS S
Unit mg/L — CFU/100 m NTU rgg/cl_c?: mg/LasCaCO, mg/L  mglL  mg/L
Criteria <10  6.0~9.0 ND <5 <450 <350 <500 <1000 <10
M/RO. N2 e ND 0.24 6.38 5.3 i 143 ND
N/RO F5e 00 ND 0.13 6.48 5.7 ND 125 ND
K/RO. F55 - s ND 0 3.24 7.3 ND 24 ND
SRTRO. 127 70503 ND 0.08 8.8 105 A

M~®) are for toilet flushing water , ~@ are for landscaping water, D~@ are for cooling water
* Added 3mg/I of chlorine

All MF/RO meets Talwan wastewater reuse criteria
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Concentration(mg/L)

Comparison of Effluent COD of different MF

4000
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ESS Influent

98
342 m
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2834

2094

115

197

HRT(Hr)

100

7190

80
70
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50
40
30
20
10

Efficiency(%)

COD removal efficiencies are higher than 96% for HRT>8 hrs
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簡報者
簡報註解
The TCOD removal efficiency are almost higher than 96% with the HRT are higher than 8 hours.


Concentration(mg/L)

25000

20000

15000

10000

5000

Comparison of MLSS&MLVSS

MLSS I MLVSS —#—MLVSS/MLSS
97

_ 97 94 92 93 95
ol - g S - —a
19750
= , 18697 |
16763 i
15650 \

L 9705 8941 _
5875 5511 -
- 3374 3961 3835 3730 7

96 48 24 12 8 4

HRT(Hr)

MLSS is almost 20,000 mg/I

100
90
80
70
60
50
40
30
20
10

Efficiency(%)

29


簡報者
簡報註解
And the MLSS in the aerobic reactor can as high as almost 20 thousand mg/l.
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N e (1],]

<—

Membrane pore

/ Shell side

5 HR 15 A T

Membrane Contactor

<:] Strip solution (aqueous
sulphuric acid)

PVDF Membrane

\
N

Feed soluti
(NH,CI)

) Vi AV
n side

3 +OH "~ <=:-NH ; +H,0

7 "
-A// 0

\
N\

Shell side NH , +H" —)NH

Xiaoyao., J. Membr. Sci.

271, 59-68(2006 )



簡報者
簡報註解
膜材選擇:1.Hydrophobic membrane(PP, PTFE, PVDF)2.耐酸鹼


Experimental setup for hollow
fiber membrane contactor

T i
_. @ oo Fioe: ] R Wastewater fed into fiber |
Membrane Contactor [o] ® Ammonia conc.: 10,117

Y }O R Contact area: 1.55 m? |
/Ml\ Q R Feed flow rate: 25 ml/min |

= |, = = |1 =] ® 04MH,S0,fed into the

shell side.
I | |
Striping Sol}ltion Feed Solu‘gion
Reservoir Reservoir *ﬁ?}ﬁﬁ = %@é@iﬁﬁi‘jﬁ
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Removal of ammonia in feed solution

100

& FH¥EISR
R ERE(EMER)RAR

80

R fHpH{E
a7
= 4 = BEEE

20

0|||||||||||||||
0 30 60 90 120 150 180 210 240

Operation Time, min %ﬁ?}[zﬁﬁ 2 %@gﬂgiﬁ$’[‘j§
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hEZE
hydrophobic membrane Vacum
A
REIRAE
N _flowing
gas feed
hydrophobic membrane
AT E UMD HZEZ(MD
(SGMD) (VMD)
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