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Test2: FEADRE | o o | % | w=x | #mx | 25% | ¥ mEEy
s NH-4N 412ppm 45
SIGE
Stripping JE7K NH-4N(ppm) 43| 412|418 396|  402| 411.6ppm . — - S * 41 >
' ' ' 44116
Z7KNH-4N(ppm) 8.1 6.4 5.7 6.5 6.7 6.7ppm 35 33 Ty &35 ppm
L 32 ) A 33 : M244.0ppm
—_1 487K NH-4N(ppm) 1674| 1611| 1626 1629| 1605| 1629ppm 3 "3 .
K% W29 8 26 .2 719.0ppm
Safety JEE 39| 39| 39| 41 4 306| | 25 T
ERYE 98.1%| 98.4%| 98.6%| 98.4%| 98.3% 98.4% 2 0 ; ) s . : .
Iﬁ Test-3: FHAORE _ _
= - = - ERYE
BE || [Nansioppm | B | BT | m=x | wmx | wER | Wy ||
A 98.6%
57K NH-4N(ppm) 687 699 723 745 741 | 719.0ppm | |98.5% P—
98.0% PR * 3% & 8% & B W Test-1
. 7K NH-4N(ppm) 144 147! 125 134| 134| 13.7ppm| [*® 979% ® 97.9% S Tost2
ﬁ aff 97.5% - 270
487K NH-4N(ppm) 2226| 2409| 2415 2499| 2604| 2431ppm 97.2% ot
o7.0% W'56.5% H %6.8% B %.9% Test?
iy 3.2 34 33 34 35 3.36| |96.5%
#7r ERYE 97.9%| 97.9%| 98.3%| 98.2%| 98.2% 98.1%| |%6-0% . : ; : i : .
E\ N
]
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1000
B/ ; =
100 s 800
NH,* NH; g 700 ——NH3 _|
90 '
— ; 5 600
A% o0 | NH,* | NH, o N
RIS 4 i 8 S00
70 | | 2 40 \
| > N
LR o ’ g T~
; ° 3 =
Anammox s 07 NH3 + HZO = NH4 + OH 5 = T
100 engineeringtoolbox.com

§7fj<5£ 0 1 10 11 12 13 14 Mole fmu:‘
Safety ammonia in the gas, y,
pH 9 10 0s |

=1 . wuE
BiE - ABRIRERIK - B -

©T 0 R N
30 | 0 10 20 30 40 50 60
ﬁZK% Water Temperature (deg C)
Stripping il Solubility of Ammonia - NH, - in Water
10 http://www.engineeringtoolbox.com/gases-solubility-water-d_1148.html
0 s 06

— NHKiESERNERAESE - “T
e 56 M/atm 02 | __
From equation (3-2)
o1 |

Ti ure = 300 K

3 N ressure = 101.
: %%Eg%ﬁ%ﬁgﬂ/ﬁgm?%u gﬂﬁgﬁ Data are fromlPPgrsF;/ almg Cs:;li]‘ton, 1973
g@ (K ZEE E ;% %ﬁ _I%_ 1 E_E) 0 s o1 ;s 0z o3 o3

Mole fraction of ammonia in the liquid, x,

G oy BRRERAERAS

Concord Technology Co., Ltd.




Index | — — = =\ V= s
ZMIRIE - KPFR(E)ARRA A
AE)
@
a= || 1. 2RFIR(AIr Stripping)
- - HEKREEER IREERHNERE AL E2EEE, AR
- IRBRERIEERF80%
& 7KE . . .
=l 2. ZZFCEIRE (Steam Stripping)
B - FTBRENESEREER, IREETENEK RER, 2RI
= Y 8% 8 (i % AR R
A& - IRERFEAE9%1A L
w7
Bl




EWE

Anammox

;IKE

Stripping

|KE

Safety

T%

BE

a ma | | B
% 9 | B

2 /K(R)A IR ETE4E R IE

SR

NiEE e
t TT t

RES

&? =
LA 7 RIEER
ZEERYR AR R

.« BRIEEMX

- BRBMERIEB, EESBERE

- RERBREBAES, BRERERRETRE
- EREE

“—gAn

o =

e
e I
(7T

i A 22 B 2 PR
BEEREE

Gonconi)y FENRROBRAS

Concord Technology Co., Ltd.



Index = — N
ZMIRIE - FK(R)AR

Equilibrium line

RN BER, RHIEHMAELKPIRE

AlS ‘Enln um}_“F :JZ/_LE/] +1"§ ’;E/\J \@j(ﬁ/\\\ Yo

Gas phase concentration

2HB 7, BB IRERIEA Operating

Eq:@ 5£ Yo line

Anammox s gy —
o ERNEIRA 2 c

Liquid phase concentration

| %‘«Z;qmrwm) BREEsE, BRRES .

Stripping
Eh g oo /(= Y Paw
- IZ.I:L A= ( I:I T >Kl, Jk’-:l/ 7|—_\‘/ C02 \E_r) ‘ I *| Condenser
§7J<7£ Reflux
Safety
‘P; 3 ; ) e - ‘ " i Heat
I*Elni — =i 5 et g PR | e, SS(:]%Z:, ﬁexcMnger
BiE == - . T ey £ AT S Treated
HiE i g » . z = : F TR ey centrate
Heat |
N exchanger o
a queous
ﬁnm <_| ammonia H.SO
Treated 2554
centrate l
Settled Boiler To crystallization
ﬁﬁ : . : centrate process
=42 i .y
=i METCALF & EDDY, 2nd Edition
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e Stripping formula

e Mass flow, NTU, sizing,
facilities,.....

e Aspen plus software

e Mass & energy flow, NTU,
sizing, facilities, ....

_

=

Using Henry’s law [see Eq. (2-46)]. y, is defined as follows:

H
o= A e
.‘l‘ Pr o

(11-82)

where y, = concentration of solute in gas leaving the top of the tower, moles of solute

per mole of air

atm (mole gas/mole air)

H = Henry's law constant,

Py = total pressure, usually 1.0 atm

(mole gas/mole water)

C! = concentration of solute in liquid that is in equilibrium with the gas leaving

the tower, moles of solute per mole of

liquid

Using Eq. (11-82), Eq. (11-81) can be written as follows:

L
G =

Py
<« Prc. -
£X=X(C,~C)

(11-83)

If it is assumed that the concentration of solute in the liquid entering the tower is
in equilibrium with the gas leaving the tower, Eq. (11-83) can be written as

G P _C,-C.
R L ¥ A
L

H C,

B A pen Dnomics - Dyl YaWiIC. doul
B E® Yo Jete Ruutwe fin Wik pen

ns 1 £ 2725 1 35 4
nme Hoxs

{wrrcy

O ka0 ol
" fLash

RELC
(= r—{nowir]
=
o
SPUrz
[

=

=

=]
N
=

Dlal si3) Dol o] el Poyani: ] v o illdle] Gl e
T e - 3

T SPUT L.~ 3

™

—or—tdhe

(11-84)
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Please move the cursor to different parts of .
Sonic

. the rectification section to learn more ...
= ; i velocity
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[KE

Safety
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ZAMAZ - Stripping (ZEAIERAE- R 120 852 k)
A7 o AE
%fl\ =y— N (== = = = =
BARRKAE [RBKEE  ZHMAOKE  HHEAOKE Remark
(CMD) (CMD) (Ppm)
i s | SUIPPINGEKA 35 35 7770 CISEEK
= - — : Z
- = 4R 3B (BioNET) 250 250 280 A2 K& [ R A B LR K
EME pepery
Anammox . Py i 2, 3, B )
o i BEscrubber to AWH | =ieE _MD_’ AR 35CMD IR f—
it HEscrubber to FWH | ®UBRK | 7770ppm | BR7KEEH® | 7770ppm 1 1 40 |
RIKE BEK %M
Strippi;g NaoH— 1.8CMD
Steam 2K : 2K
Y BARF | 1avmn | EE
A
k0% o
Safety #mIK
e EEIN PN
FWL REG. (MBE4) l 1_
% LSR REG. (SCE4%) - 250CMD —— 250CMD
= Fab Drain (FWH- BRE | 2 ) ey AEE | |A LTSy e
B NH4F / AWH-WET, | ®&RK | 280ppm e EE e JRIKG#WE | 280ppm Lila
CMP)
i BEAE ¢— TRt ——— FBC e— FBc — zZEE ——
GE y VL K e - BaE
w7 P> B > ARk
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wo TMAH (1F) Stripping BioNET

Safety
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T2
BaE
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Ammonia Solutions Explosivity
AT
SN - . - -
3202k | 47.2°C L EP range for each ammonia
s& I solution is shown in Figure 5. It
RO 3100 Xl 37.0°C .
RIS should be noticed that temperatures
for which vapors are explosives
294.2K . . . .
ik 200.2 K increase with decreasing ammonia
Anemmox| | g6 1 k| [13.0°C concentrations. Hence, vapors of the
28% ammonia solution form an
%ﬂ(kﬁ 2733 K 3 3 3
N | .l oc explosive atmosph(_are in air for
L L temperatures ranging from 269.7 to
- 28 % 25% 20,5 % 15 % 10 % 286.1 K. This range encompasses
ﬁszfje(f Figure 5. Explmion temperature ranges for different handling temperatures of aqueous
EEENN | concenirations. ammonia in refrigeration facilities.
T2 E5. BARRKRENDERFEE
BiE RESKEE, SERELE MRE
S, 28%=/KRBFEELRE
" -3.3°C~13 °C(aHR)
fti 5
H7 ERIZRIR - ZB{E T E (AIChE)
Z= “Ammonia Solutions Explosivity” Process Safety Progress ,Vol.28, No.1, 2009
Concons FEREKR O ARAS
-—) [U\.E]-@ Coiord Technolog; Co., Ltd.
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Ammonia Solutions Explosivity

V 7

15 % 20.8 %

. .

14 26.9 %

/////////

/////// ////////

15.3 % 28 %

LEL UEL

Figure 6. Explosion limits (ammonia concentrations)

for ammonia solutions.

E6. mARRKEERENSHIZSEFHE

ERIZRIR - ZB{E T E (AIChE)

“Ammonia Solutions Explosivity” Process Safety Progress ,Vol.28,

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 agueous solutions.

E6 ARIEKRE, ERHaZER
YEF BREEIEE15%, MIRYE LBREE
BKREESMES

No.1, 2009

5ER r /A=
@?‘*ﬂ?ﬂﬁﬁﬁﬂf”\j

Concord Technology Co., Ltd.



Index

AT
CR

as

Bl=

EWE

Anammox

RIKE

Stripping

KE

Safety

T%

BE

Ammonia Solutions Explosivity

KARRIUKEGEFRIFERZE !

\ Pasl—N R When the water vapor concentration
T _WK KR =FRE R concentration is higher than 12.6% v/

NP == \-
. /)2 TE {‘_I:__”% v in the mixture, the flame cannot

400C 500C 55.2°C propagate any more whatever the
a0 FT0K ROCUDK: 1K 323K 32?-2*( ammonia concentration in the
atmosphere.

O Non Explosive
® Explosive BEKRER12.6% Vv/NVE - EEGS
BEBET  8LFREEEFRR -

25.0

20.0 -

e O According to the saturated vapor
= curve, 12.6% v/v water vapor is
T o observed for a corresponding 328.2 K

temperature. Beyond this
temperature, ammonia vapors are

never flammable.

10.0 T

50

% air = 100% - %NH; - %H,0

12.6% 12.6% v/v 7J<#‘E»B’J§@$u7£&;%%ﬁ :
0.0 , , , r , v ' ' ‘ A= §J1=EEEE’3328 2 K&

0.0 20 4.0 6.0 8.0 100 120 14.0 16.0 18.0 20.0

s} AR - ERREFRIN -

ERIZRIR - ZB{E T E (AIChE)

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

AT

A . . . . N, St =
R Steam Stripping Explosion Range Diagram Y5 i2 /& VFEEE B
ax Triangular plot of H,O NH; AIR
RIS H,O NH, Z& =&

NO Explosion
we | WIl occur

(A).IEB1R/E
(B)EQ,%??:’E A
(C) ERZEEEH,0,

Note :

;IKE \ B
Stripping EREEERER B%H O
?é R [EIE R R
|IKE
Safety
T%E Explosion range L
BiE IZVEESE] ...... oc
© o . 1
N - A 2
fii i Qé’o“‘ }\‘i *x - 3
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
volume fraction H20
7

Zl ERHOR : =BT #HE (AIChE)
~ “Flammability diagram for ammonia, air, and water”, Process Safety Progress ,Vol:28, No.1, 2009
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(A) Normal Ope ration Stripping - Concentration
ZARIERBB IERRIFIBE MO N0 s | Temo)
-1 1 8.5 91.5% 48.3
T 2 | soo% | 101% | 947
BIRRERE ______———;:5”6__ ) 3 | 1000% | 0.0% | 1029
NHg(@) 19% -7 P Y.
H,0(g) 81% - .
: . Stripping - Concentration of each stage
Alr O% ,// Stage H20 NH3 Temp(K) | Temp(C)
Y . 1 |0.084982| 0.915018 | 321.4530 | 48.4530
RAZMpEIREE | 2 |0800441] 0190550 | 367.8028 | 94.8928
NH;(g)'92% 3
H,0(g) 8% :
/
NH(a) o
steam Bl R K EEL18%| -
S% 8
9
10
1
12
13
14
15
1E ",%" T/ﬂ:g ﬂE 'rﬁ ﬂ:z N :;14_\ ﬁ% 16 | 0.999902 | 9.78E-05 | 376.0660 | 103.0660

JRIEFER °

KFEE B ARRL2.6% viv © )2

Covconn) FEREROHARAT
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- Ammonia Solutions Explosivity
AE)
\ .
71| (B).In case of column negative pressure
ZARIREZBEERE  INREREA
£
A=
BB - INRERE
Aiq:%ff Stripping - Concentration
e Loc H20 NH3 AR | Temp(°C)
1 9.0% 66.2% 24.7% 48.3
SK% 2 | 826% | 16.8% | 0.6% 95
Stripping 1 3 | 900% | 10% | 00% | 1024
l7J<;i°”1*Jt1 LfE - 45
2:IKE IERNER  ENEFR
> | | NH,(aq) ————> K5I AEBA - %E;%ﬂﬁ
BIKZE A iR ;,i’émtb
= 22 R 4I0~24% -
BE
0.05 0.1 0.15 0.2 0.25 0.3 0V3zlz:noe45fr0aitolzsn0;;;5 0.7 0.75 0.8 0.85 0.9 0.95
7
'Rl
G Gy FERBROBRAT
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(O). In case of feed contains high concentration H202
FARREBEENZEEEHO,

w RARFERIERE
NF3(g) 92%

o . HZO(g) 3% . ) Stripping - Concentration
A\il’\f)%)\\ \\\ NO. H20 NH3 | Temp(°C)
AT a1 85 | 91.5% 48.3
T2 [Ts0ow | 19.1% 94.7
HER PR ERBIRH201E - J 3 | 1000% | 00% | 1029

NHy(aq) ——> 4RI B R

|

NH;(aq)
H202

AIEETS
#IRH202

volume fraction H20
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EwiEL - T isREIWGREE T REAGEE
s21bL - BPAREERIE XM SEERLET » Phenol BE7K =5 BUIERL 5

N =

-

A

IZEHTTH 4D - 1,200ton/DE2400ton/DEE{LTEERE RSB =0 5TEL T 12

TMMEE - EFRATIERZERE T MERKE

e - TACREEEE B T M= MEAREE

HHE{EL - BPEE[ClW =88 1 MiaesT B & M L2 (Turn key)

J52 AT - biodieseli5td - BFIEIER AN FEERBERA L1285
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mMiMPCHEREEBN AR 10764 EREF =45
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EPC Project with Basic Design of VAM Reclaim Plant

ZEatEFPaeEt © 0\ ESRESEAERET ¢

Bottleneck : \ e T2 E -
(5 JR s ooy \ WS B Eogisi VAN A o 1Y B Ah S A ==l = .|=\-'
o« ERNSBIWKRIE - EFEAE %&jjq-%ﬂ?}%mfgjj *FF ZS laxﬁl+i.:. *& o EWIEAIE IS e s \

R GEEAERNRISE /A G o ETERITA DA H BB E (L /
RGESEESERLS HBAKANEFZENH ERDZEARIEER -;%msg@)\%sw/

45
VGitray P
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£ s
i3a
825
g‘zo
215
ixo
I
0
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o

Constant Liquid Rate, kg/h (1013) & 8 >
Csm/s — 100% Jet Flood = + +10% Entrainment Rate === Weep Point i - _
0.00 0.02 0.04 0-30 - 100% DC Flood — 15% Weep Rate e System Limit E }\_Iflﬁ E’j\' @ Eg
120% v d v @ Design Point
— [¢) o) A0 Z I(=A=
Cap.=120% & Eff +15% to S S A ER R 5T
100% ¢ SIEvVEe tray
Bel xh =< 2= 2 s
(FRI databank) BHES e ERM | ITRIBE | ITRIMEE
80% M LE = 4 4%
EEII: ?EI *m fim]

- BHAREEREEEN

BEEBMRET - BEER ERE.% 100 500 >500

Efficiency
3
R

* wva XEFFAR - 2YBA || mu= % | 60~70 75 75~90

&
o
®

B FRI14% sieve-TD #66 -13mm . j:;t oo e
' = oY o JIJ °
20% = = Design efficiency : g 35 =B AX n‘I'BETTI Eﬁ%@fgl% ~95 >97 >00.5

‘ Uselul(iapacity - - . .g . ) -EEﬁ%VA}?;ﬂ)ﬂZZK%Z

' ' ' ' ' ; ' ' e y EmE% | ~90 >95 95
O%o.oo 005 0.10 015 020 025 030 035 0.40 :F =JC %5 % EVAJS’_:\E_C 15
Cs ft/s EETT - TiEH%E, % - - ~20

Figure 8. MV G/sieve tray—efficiency: total reflux—C6/C7 0.34 bar (5 psia).
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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

T-01
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Engineering Design
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