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Flue Gas Exhaust Standards

SOx

Limitation of SOx emission depends on the regions and the height of Stack.
It should be calculated with the conditions of the region where the plant is installed
and the height of Stack. The regulation is called “K-Values regulation”.

The allowable amount of SOx emitted is calculated with the following equation.

g=K x 107% He?

Exhaust standards of sulfur oxides He: Corrected height or exhaust p
.q:  Amount of sulfur oxides (m® N/h) Ho: Actual height.of exhaust port
K: Each region value shown in Table below Q: .Exhaust gas amount (m¥s) at
He: Height of exhaust port.(m) corrected by V: Exhaustgas-exhaust speed (r

the following method ‘Tr. Exhaust gas tefmperature (°K)
‘He=Ho+0.65(Hm+Ht)
, 0.795/QV
Hm=—m———

1 -:-2—;é
\Y

=201 107 -Q(T—288) (2.30 log J ++— 1)

V

T T L

J= 1,460—296 X ————
J———(

(Example of SOx emission limitation)

(1)Gas quantity: 2,300,000 m3N/hr wet

(2)Gas temperature: 90 T

(3)Ambient temperature: 30 T

(4)Stack height: 200 m

(5)K value: 3.0 (most restricted area such as Tokyo, Yokohama Osaka etc.)

Result
(1) Effective Stack Height: 658 m
(2) SOx amount (g): 1299 m3N/hr = equivalent to 619 ppm as concentration



Category

b

K Values

[omoy| Rarik

[Specinl Exhaust Standard

Region Name KValue
; Special wards épc:, in Tokyo, Yokohama/Kawasaki City, etc., Nagoya City, etc., 30
(1)_ Yokkaichi City, etc., Osaka/Sakai, etc., Kobe/Amagasakd, etc. :
Kawaguchi/Soka/Chiba/Ichjhars, etc., Shimizu, etc., Fujinomiya/Fuji, ete., Handa/ ‘
@ Hekinan, etc., Kyoto, ete., Kishiwada, etc., Himeji, etc., Wakavama, etc., Kurashiki 35
: {Mizushima); Kurashiki (except for Mizushima}, Bizen, Fukuvama, Owzke. Ube, etc.. -
R Tokuvama, ete; Iwakuni, etc.. Nithama, ete., Kitz-Ryushuy, ete., Omuta, Oita. elc.
- :
f @) jSla"ppozfo 40
4) 1 Muroran, Hitachi, Kashima, etc., and Boufu 4, 5;
T | o Takaoe . Ko, Tops, Kgasies 5.0
6 Hachmohe Iwaki, Annaka, etc., Nu,gata ete. Dhaya.ma, Shimonoseki, Marugame/ 6.0
&) Bakaide, etc Kawanoe ‘ete., Arao ) -
-
e
,—§ A7) Tomakomai, etc.; Hachioji, etc., Kasaoka 6.42
-3
_r‘ié (8). Sendai, etc.. Ashikaga, _etc._,,TOCh,igi, ete,, Fului, etc., Hamamatsu, etc., Hiroshima, etz. 7.0
=
2 Otaru, Asahikawa, Sakata, Utsunomzya, etc., Suruga, Takehara etc., Mihara/
A © .:Onomichi, etc, Tokusbzma/Anan, ‘ete. 8.0
=
B —
2 10) Akita, etc., Kanazawa, etc., Toyohashi, ete., Otsu, etc., Aioi, etc., Fukuoka, Nagasaki, 8.76
It ) etc., Nobeoka T
an Takasaki (except for Yawata-Machi, etc.), Kawagoe/Urawa, etc., Noda/Narita, etc.,
Ichinomiya/Inuyama, etc., Seto, etc., Naha, etc, 9.0
(12) Kushm: Ta.ke.fu/Sabae, etc thzuoka Sasebo 10.0
Ha.kodate etc., Ishmoma}u ete., Naton etc., Koriyama, Katsuta, Hiratsuka/
(13) Kamakura, ete., Joetsu, etc., GifwOgald, ete., Tajimi, etc., Fukuchiyama, etc., 11.5
~ Takamatsu, Matsuyama etc!, Yatsushird, ete., Minamata, Sendai -
(14) Shibukawa, Numazu/MAstha; étc., Tamano, Naruto, étc.; Kun:.me,'Iibman; ete. 13.0
Aoméri, Morioka, Miyako, Kamaishi, Yamagata, Tsuchiura, etc., Koga, etc., Chichibu,
(15) s+ ete.,;Choshi; Mobara, Nagacka, Matsumoto, etc., Kuwana/Suzuka, Hikone/Nagahama;- ‘14.5
etc., Nishiwaki/Miki, etc., Imabari, Kumnamoto, Hyuga, Kagoshima
148 | Otber 17,5
W Spécxa.l Wards in Tokyo, eté., Yokohama/Kawasaki, etc., Nagbya‘, ete., Yokkaichi, étc., 1.17
' Osaka/Sakal -etc.; Kobe/Amagasalu ete. L
@) . ,.Chshaﬂch.mhara, Toyama, Handa/Hekinan, etc., K.lsh.twada/Ikeda ete., Himeji, etc., 175
Wakayama/Kainan, etc., Kurashiki (Mizushima), Kita-Kyushu, ete. °
Kashima, etc., Kawaguchi/Soka, etc., Toyama/Takaoka, ete., Shimizu, Kyoto, ete., .
(3) Fukuyama, Otake, Ube, etc., Tokuyama, etc., Iwakuni, etc., Marugame/Sakaide, etc.,- 2.34
Niihama, ete., Omuta, Oita, etc.
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S80:+1/20:+ H-O=H .50«
CeC0:+ H:S0,+H:0=CaS0.* 2H:0+ CO:
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Mg (OH):+ SO:= MgS0:+ H:0
Ce (OH)"’ 80:=CaS0:+ H:0
(B¥_0::

m]

CaS0:+80:+ H.0=Ca (HSO
MgS0s+1/20.=MgS0«
Mg (HSO ).+ 0.= Mg(HS0C):
CaS0:+1/20,+2H.0=CaS0.* 2H:0
Ca (HSO»:+0.=Ca (HSOJ):
MgS0.Ca (OH) .+ 2H:0= CaSO0. « 2H.0+ Mg(OH):
Mg (HSO ).+ 2Ca (OH):+2H.0

=2 (CaS0O« + 2H:0) + Mg (OH):

V=5 RKAE
(&7)

Mz.580:+80.+ H.0= 2NaHSO
2NaHS0:+ CaCO:= Na.S0:+ CaSOs+ H:0+ CO:
CaS0:+1/20,+2H.0=CaS8S0.- 2H-0
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e Ay

2NH:+ SO+ H:0= (NHJ).S0:

(NH .80 5+ 1/20,= (NH4):SO4

(NH ).80+Ca (OH):+H 0
=CeS0.* 2H.0+2NH:

® B | AT =
(¥ — §5)

Mg (OH).+S80.=MgS0:+ H.0

MgS0:+ SO.+ H.0= Mg (HSO3):

Mg (HSO ).+ Mg (OH).=2MgS0:+ 2H.0
MgS0;+1/20.= MgSO0.
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