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•  專業模組化設計 
•  Pilot系統 
•  設備清單批准 
•  P＆I D 
•  3D圖形系統 
•  項目專案管理 
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•  System :  
•  Capacity : 80m3/h 
•  Location : , Taiwan 

IC  
•  System :  
•  Capacity : 84m3/h 
•  Location : , Taiwan 
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•  System :  
•  Capacity : 84m3/h 
•  Location : , Taiwan 

 
•  System : +  
•  Capacity : 56m3/h 
•  Location : , Taiwan 
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• 
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• 

7.4 7.4~34.3 1.6~17.5 ND~1.2 4.8~26.9

17 53.7~88.5 1.3~32.2 6.1~12.5 150~848

35.4 33~163 0.5~35 9.3~52.8 300~986

43 87~197 3.6~53.2 9.3~60.1 327~991
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1.  N2 1.   
2. 

(MD  
)

90~95 

1. 
2.  pH  
3.   

1.  pH pH10.5~11.5
2.  ,
3. 
4.   
5.  ,

 
96 

1. 
2.  pH  
3.   

1.  pH pH10.5~11.5
2.  ,
3. 
4. 

 
90~95 

1. 
 

1. 
2. 
3.   
4.   
5. 

(SNAD/
ANAMMOX) 

80~95 
1.  TMAH 
2.   
3. 

1.   
2.   
3.  6  
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•  HRT( ) 

•  NLR(nitrogen loading rate) 

•  = /HRT kg/m3/d 

•  nitrification: NH4
+ → NO2

- → NO3
− 

•  denitrification: NO3
−→ NO2

- → N2 

•  partial nitrification: NH4
+ → NH4

+ + NO2
-  

•  (T-N) = (Org-N) + (NH4
+-N) + (NO2

--N)

+ (NO3
--N) 

•  (TKN) = (Org-N) + (NH4
+-N) 

•  MLSS(mixed liquer suspended solid)  
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ANAMMOX
(Simultaneous partial Nitrification, 

Anammox and Denitrification, SNAD)

Anaerobic ammonium oxidation, Anammox 

1NH4
++1.32NO2

-+0.066HCO3
-+0.13H+ 

                 →1.02N2+0.26NO3
-+0.066CH2O0.5N0.15+2.03H2O
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1.   
•  3000ppm 
•  > 80% 
•  1.0kg/day 
•  HRT=3  

2.  pH  
3.   
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MBR pH SNAD 

 
90CMD 

(NH4+-N>1000ppm) 

1’st ACF 2’nd ACF 
70% × 2 

 

490CMD 
(NH4+-N<1000) 

RO 
 

 
368CMD 

ORP ORP 

TMAH  
(TMAH<400ppm) 

122CMD 

 

H2O2 
H2O2 

ORP 

ORP 
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100% CMP 50%

80%

90%
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80%

90%
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80%

90%
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80%

90%
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Day

 
ppm

TMAH 
ppm

 
ppm

TMAH 
ppm

1~246 900 0 50~100 
(90%)

247~260 900 33 50~100 
(90%) 25(24%)

261~316 900 100 100~200 
(80%) 15(85%)

317~341 900 200 0~100 
(95%) 31(85%) 

342~358 900 400 0~100 
(95%) 62(85%) 

TMAH 
ppm

TMAH 
ppm
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4”RO  

10% H2SO4 
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• 
– 
–  NH3

0

10

20

30

40
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60

70
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100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

pH

%
C

NH3NH4
+

pKb

NH3 NH4
+ 

9

9 
10 1

10 

Solubility of Ammonia - NH3 - in Water 
http://www.engineeringtoolbox.com/gases-solubility-water-d_1148.html 

56 M/atm 

Data are from Perry and Chilton, 1973
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METCALF & EDDY, 2nd Edition

,  

  , +
,  

   

  ( ) ,

  ( , , CO2 ) 
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 Stripping formula 
  Mass flow, NTU, sizing, 
facilities,�.. 

 Aspen plus software 
  Mass & energy flow, NTU, 
sizing, facilities, �. 
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DeLaval

Sonic
velocity

Sonic 
velocity 

equaion) s'(Bernoulli 0  F    Z     
2

    
 

2

=+Δ+
Δ

+
Δ

g
u

g
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ρ
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Index 

(CMD) (CMD) (ppm) Remark 

X-3 
Stripping 35 35 7770 C/S

(BioNET) 250 250 280 & 

 35CMD 

7770ppm

35CMD 

7770ppm 

  
aOH

Steam 1.8CMD 

18%

scrubber to AWH 
scrubber to FWH

XX-3 
SStSt iirippiiing 353535 353535 777777707070 C/C/C/SSS

(BioNET) 250 250 280 & 

FWL REG. (MB ) 
LSR REG. (SC ) 
Fab Drain (FWH-
NH4F / AWH-WET, 
CMP)

 pH  
250CMD 

280ppm
 250CMD 

280ppm
 

IPA FBC FBC

aOH
HCl 



Stripping : 60m2 = 10m 6m

BioNET : 165m2 = 27.5m  6m

TMAH : 75m2 = 12.5m  6m

Stripping BioNETTMAH (1F)

TMAH (2F)
Total : 300m2

12.5m 10m 27.5m
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47.20C

37.00C

(AIChE)  
“Ammonia Solutions Explosivity” Process Safety Progress ,Vol.28, No.1, 2009 

LEP range for each ammonia 
solution is shown in Figure 5. It 
should be noticed that temperatures 
for which vapors are explosives 
increase with decreasing ammonia 
concentrations. Hence, vapors of the 
28% ammonia solution form an 
explosive atmosphere in air for 
temperatures ranging from 269.7 to 
286.1 K. This range encompasses 
handling temperatures of aqueous 
ammonia in refrigeration facilities. 

13.00C

-3.30C

Index 



Figure 6 shows ammonia 
concentrations corresponding to the 
explosion limits above the surface of 
the studied solutions (water vapor 
partial pressure is deduced from the 
total pressure). It can be seen that the 
LEL remains roughly constant with 
increased ammonia concentrations in 
the solution while the UEL rises 
considerably; the explosion range 
widens while increasing ammonia 
concentration in aqueous solutions. 
 

(AIChE)  
“Ammonia Solutions Explosivity” Process Safety Progress ,Vol.28, No.1, 2009 
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When the water vapor concentration 
concentration is higher than 12.6% v/
v in the mixture, the flame cannot 
propagate any more whatever the 
ammonia concentration in the 
atmosphere. 

 
According to the saturated vapor 
curve, 12.6% v/v water vapor is 
observed for a corresponding 328.2 K 
temperature. Beyond this 
temperature, ammonia vapors are 
never flammable. 
 

• 
• 

12.6%

(AIChE)  
“Ammonia Solutions Explosivity” Process Safety Progress ,Vol.28, No.1, 2009 

500C 55.20C 
328.2K

400C
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Explosion range 
 

Steam Stripping Explosion Range  Diagram  

NO Explosion 
will occur 

Triangular plot of H2O NH3 AIR 
H2O NH3  

volume fraction H2O 
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 

  

Loc 
      :  1 
      :  2 
      :  3 

(A).
(B) ,
(C) H2O2 
 

(AIChE)  
“Flammability diagram for ammonia, air, and water”, Process Safety Progress ,Vol.28, No.1, 2009 

Note : 
H2O
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Stripping - Concentration 

NO. H2O NH3 Temp( ) 

1 8.5 91.5% 48.3  

2 80.9% 19.1% 94.7  

3 100.0% 0.0% 102.9  

NH3(aq) 
steam

12.6% v/v

Stripping - Concentration of each stage 

Stage H2O NH3 Temp(K) Temp(C) 

1 0.084982 0.915018 321.4530  48.4530  

2 0.809441 0.190559 367.8928  94.8928  

3 0.867809 0.132191 370.1331  97.1331  

4 0.912086 0.087914 371.5898  98.5898  

5 0.943868 0.056132 372.6555  99.6555  

6 0.965158 0.034842 373.4144  100.4144  

7 0.978775 0.021225 373.9576  100.9576  

8 0.987231 0.012769 374.3589  101.3589  

9 0.992389 0.007611 374.6705  101.6705  

10 0.995501 0.004499 374.9265  101.9265  

11 0.997365 0.002635 375.1484  102.1484  

12 0.998477 0.001523 375.3496  102.3496  

13 0.999139 0.000861 375.5379  102.5379  

14 0.999532 0.000468 375.7183  102.7183  

15 0.999765 0.000235 375.8936  102.8936  

16 0.999902 9.78E-05 376.0660  103.0660  

0102

03

02

S

3

001

 
NH3(g) 92% 
H2O(g) 8% 
Air 0% 

18% 

 
NH3(g) 19% 
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Air 0%
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Stripping - Concentration 

Loc H2O NH3 AIR Temp( ) 
1 9.0% 66.2% 24.7% 48.3 
2 82.6% 16.8% 0.6% 95 
3 99.0% 1.0% 0.0% 102.4 

NH3(aq) 

0102

03

02 1

3

0~24%  AI
R NH3
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Stripping - Concentration 

NO. H2O NH3 Temp( ) 

1 8.5 91.5% 48.3  

2 80.9% 19.1% 94.7  

3 100.0% 0.0% 102.9  

NH3(aq) 

0102

03

02 1

3
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MMA PC EC-KI

BPA Phenol

1,200ton/D 400ton/D

TAC

(Turn key) 

biodiesel
Continental Ltd.(Singapore) 30KTYBiodiesel

MPC 1076

LCD stripper

EAc/MEK

( ) 



 
 
 

 
 
 

 
 
 

 
 
 

 ITRI  ITRI  

,% 100  500 >500 

, % 60~70 75 75~90 

,% ~95 >97 >99.5 

,% ~90 >95 95 

,% - - ~20 

 

• 

•  VA
EVA
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MCL provided basic design package, EPC and
 was responsible for plant startup. 
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Cap.: 900 (current)  1,200 T/D of PET 

Process Simulation Engineering Design Retrofitting 
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T3
610 MM (22")

(Ø1,829 × H1,829)
support ring

For tray #9, 10, 11

42
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Tray #1

Old Tray #2, 3  
support ring

152mm(6")

Old Tray #4, 5   
support ring

304mm(12")

Old Tray # 6, 8  
support ring

152mm(6")

Old Tray #7   
support ring

152mm(6")

Old Tray #9, 10, 11 

152mm(6") tray #11
support ring

Tray #12   
support ring

152mm(6")
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6 Only for subcool liquid

45
7

22
08

61
0

A
3

19
30

A
5

B
1

# 12

P2 24"

15
2

# 12

M
2

6"

36
58

 (8
@

18
")

12
19

(2
@

24
")

76
2

A1, T5 6"
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(#1Vapor)
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(#2Vapor)
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(#2Liquid)

TE-10606
(#3Vapor)

TJE-106XX
(#9Liquid)

TJE-10607
(#1Liquid)

TJE-10604
(#12Liquid)

TJE-10603 (#6Liquid)

T
?

TE-10622
(#13Vapor)
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T-01

T01 -BOTM

T-02

TPA 
EG 

Water 

BHET 
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Contact Information 

 

: www.concordtech.com.tw 

:  Ping-Lin 

: +886-955-892250 

 : +886-4-2460-3990 

-mail : ping@concordtech.com.tw 


