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Impacts of Waste Discharge

» Consume D.O.

» Eutrophication

» Toxicity

» Environmental consciousness
» More stringent regulation
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Harmful Effects of Nitrogen Discharge

» Eutrophication

» Consume D.O.

» Ammonia toxicity

» Blue baby syndrome

» More stringent N regulation
» Reuse of wastewater
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Ammonia Stripping

NH4++ OH <~ H 20 + NH3 Solubility of Free Ammonia

Based on pH and Temperature

pH Driven
pH> 12

* Hydraulic wastewater loading (0.1 to 0.2
I/min/m3 or 1 to 2 gal/min/ft2).

 Stripping air flow rate (32 to 54 I/min/m3
or 60 66 72 78 84 90 96 10.2 108 11.4 12.0
300 to 500 ft3/min/gal).
* Packing depth (6.1 to 7.6 meters or 20-25 -
ft).

* pH of wastewater (10.8-11.5). .
e Air pressure drop (0.015” — 0.019” of Thermal Iy Drlven

water® Temp: 65-70°C

Ammonia stripping with waste heat

NH,/NH,




AMMONIA DISPOSAL

There are a number of options available for disposal of ammonia. It is
tempting to consider the possibility of commercial recovery, and in
some circumstances this may be a realistic option. Recovery may be
accomplished by reacting stripped ammonia gas in a reactor designed
to combine the gas with a sulphate or phosphorous ion. Both
ammonium sulphate and ammonium phosphate are commercially
used as soil additives. However, great care must be made to
establish the market, and the specifications required for acceptance
within the market, in order to produce a commercially viable product.
Another option is to destroy ammonia gas using a catalytic bed.
Such approaches have been employed with success. They have the
great advantages of requiring low fuel consumption (the catalytic bed
normally operates at relatively low temperature) as well as releasing
the ammonia as nitrogen into the atmosphere.

The preferred option within the Organics process is to use the
ammonia-laden air as combustion air in the heat-raising process. By
this means ammonia gas is destroyed as a part of the process of
thermally powering the system.



TransMembrane-
ChemiSorbtion” (TMCS)

NH,*+ OH"< H,0 + NH, N

“lll I

NH3+ H2804(_) (N H4)2804

Fig. 3: TMCS of ammonia using Liqui-Cel® Module

Ideal Process Parameters for
Ammonia Removal

* NH3 inlet conc. >500ppm

* Pre-filtration <10um abs

» Temperature 40-55°C

* Feed stream pH>10

 Acid stream pH<2

Fig. 2: TMCS process scheme for ammonia removal
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The Dilemma for Industries

Regulation

_ Wastewater
Nitrogen Reclamation
Total Toxic Organics Wastewater Treatment

Indium (In)
Molybdenum (Mo) Cc_)ncentrated
Gallium (Ga) Rejected Water

Acute Bio-Toxicity .
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AB R T A ED
You cannot sell the cow and drink the milk
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BT F SR ATFT-LCDE K= i &4 & A

Type

Proposed Unit Operation Process

GAC | AOP IEX | MF/UF
Neut | +MF

Bipolar

Organic Waste

DMSO

Tetramethyl Ammonium Hydroxide
(TMAH)

CH3COOH

MeOH, IPA

0|0 O |O

Surfactants, Nonion & Anion

Solvents

0O|O|O|O] O |O

O
O

Inorganic

HF, HNO,, NHAF, H,SO4, HCI, H,PQ,,
NaOH, NH,OH

Others

Chemical Mechanical Polishing (CMP) | 1 o

Waste

End of Pipe wastewater

RO Concentrate

ADFP: Advanced axidation process

Bio® Biclogical Membrane Bioreactor, and Bio-contact Fﬂter Treatment

T kR TSR ARk T e | R (2009)
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MF/UF/NF
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No. Industry Types Capacity (CMD) Commissioning Applied Processes
Date
1 TFT-LCD{(3.5G) 1.270 Dec.. 2000 MBER. + RO for reclamation
2 PDP 800 Jan.., 2002 MBR + RO for reclamation
3 Polarizer 600 Mar.. 2004 MBER. for discharge
4 TFT-LCD(4.5& 5G) 5.000 Apr.. 2004 Anaerobic *MBR + RO + AOP’s
for reclamation
5 Polarizer 600 Apr.. 2005 MBR + RO for reclamation
G Polarizer 200 Apr., 2005 Amnaerobic + MBR. for discharge
7 TFT-LCD{6G) 11.250(phase I) Jun.. 2005 MBR + RO + AOP’s for
11.250(phase 2) Apr.. 2007 reclamation
3 TFT-LCD{6G) 1.500 Jun., 2005 Amnaerobic + MBR for discharge
9 TFT-LCD(6G) 6.000 Jul.. 2005 MBR + RO + AOP’s for
reclamation
10 Color Filter(oG) 1.600 Ang.. 2005 MBR for discharge
11 Petro-chemical 10,000(phase I) Oct., 2005 MBPER. for discharge
10.000(phase 2) Jun.. 2006
12 Microelectronics 600 Apr., 2005 MBR + RO for reclamation
13 TFT-LCD(5G) 2.000 Nov., 2007 MBR —+— RO for reclamation
2.800 Mar.. 2008 MBR + RO for reclamation
4.00 Mar.. 2009 MBR + RO for reclamation
14 TFT-LCD{6G) 2.000 Jan.. 2008 MBR + RO for reclamation
2.000 Jul.. 2009 MBR + RO for reclamation
2.000 Jan.. 2010 MBR + RO for reclamation
2.600 Sep., 2011 MBR + RO for reclamation
15 TFT-LCD(7.5G) 13.200 Jul.. 2009 MBR. + RO +AC for reclamation
16 Microelectronics 50 Jul.. 2009 MBR for discharge
7 Microelectronics 200 Jul., 2009 MBR for discharge
18 Petro-chemical 5.000 Oct.. 2009 MBR for Reclamation
19 Microelectronics 1,200 Dec.. 2009 MBR + RO for reclamation
20 TFT-LCD{8.5G) 15.000 Mar.. 2011 MBR + RO +AC for reclamation
21 TFT-LCD(4G) 2.500 Dec. 2011 MBR + RO for reclamation
22 TFT-LCI(3.5G) 1920 May.. 2011 MBE. +~ RO for reclamation
23 Industrial Park 3000 Jun., 2012 MBR for discharge

(Ni and Lin, 2013)




Case I: MBR for MEA/DMSO wastewater treatment and
reclamation
Challenges: Nitrogen permit (TN<20 mg-N/L)

vs Wastewater reclamation
— MBR SYSTEM Qr= CMD

—>A':’Z‘4 L, Oxic ] eft
(MEA/DMSO) 1 coaze| Jepoe | Selte % RO % o ReCIalmed Water
864 m?, i | A, 4762 m3 = )
Q1=655_0CMDI_ ..... ate, T T _1Q, .
: I RO | .=850CMD Al
Oxic Retentat Ir
i — °"|'° o ) Stripping
Overflt;w | 871 m? ’ ' 3“'0;0 m3 MBR‘X3158 m?
=T NO,-NReécycle RAS < _g_ 2_031\701/ bk
_ -
Anoxic| |
1306 m?
Q,=5500CMD . _ - . _g
CAS = L WA
K zmsowo]  TN<20 mg-N/L
RCW W14
o _ 3 —3> Discharge
® Q=8350CMD

Biofilm RAS =~ ~WAS
Bioreactor
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m RS - 103/9/11~104/3/10 oH 6.0~9.0 6.5~8.0
L fEf@?ﬁf&i : ?K%ff%’rfti%ﬁﬁfﬁf* LEEEE (uS/cm) <2,000 <250
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