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No modification in normal operntlon parameters are necessary for a flue gas cleaning 

system consisting of a spray dryer absorber followed by a fabric filter to secure eala-

sion level below 0.1 ng Nord.tox.eqv./Nm-^, 

INTRODUCTION 

Flue gas cleaning equipment has traditionally been designed for reaoval of acid gases. 

In order to Investigate bow requirements to the removal of chlorinated dioxin and furan 

would Influence the operation parameters of a flue gas cleaning system, funding was 

received from the Danish Ministry of Energy. The Investigation was carried out in co­

operation between the Darxish Doiler Owner's Association dk-Teknik, Aaagarrorbrcnding 

Z/S, a large Danish municipal waste incinerator, and A/S Niro Atoaizer. 

EXPERIMENTAL 

Location; The investigation was carried out on Anagerforbrcndingt a municipal waste in­

cinerator plant located nearby Copenhagen. The incinerator consists of 3 rotary kilns, 

each with a capacity of 12 t/h. Each kiln is followed by a boiler for district heating 

and an electrostatic precipitator. The semi-dry flue gas cleaning system is installed 

on one kiln In parallel to the existing electrostatic precipitator and consists of a 

spray dryer absorber (SDA) with a rotary atomizer, followed by a pulse-Jet fabric fil­

ter (PJF). The system treats a flue gaa amount of 70.000 - 95,000 Nm /h at a spray 

dryer absorber outlet temperature of Î IO'C. The system operates in single pass mode and 

uses a suspension of hydrated lime as absorbent. 
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In so«e tests, addition of dry additive was used. The additive was Injected Just before 

Uve atoaizer. Fig. 1. 

* ) FORCED OftAFT FAN 

S&mpling: 2 s a a p l i n g p o i n t s were used d u r i n g t h e t e s t , The SDA I n l e t samples were taken 

be tween t h e b o i l e r and the s p r a y d r y e r a b s o r b e r b e f o r e i n j e c t i o n of a d d i t i v e s . The PJF 

o u t l e t samples were t aken a f t e r t h e f i l t e r and b e f o r e t h e f o r c e d d r a f t f an . F i g . 1. 

S a c p l i n g of PCDD and PCDF was done by d k - T e k n l k , u s i n g t h e method recommed by the Nor­

d i c c o u n t r i e s {1} w i t h t h e m o d i f i c a t i o n t h a t t h e sampl ing f i l t e r was k e p t a t 120*C as 

r c c o s a e n d e d in r c f . ( 2 ) . Sample p r e p a r a t i o n and a n a l y s e s was made by "Danmarks H i l j o -

u n d e r s ^ g c l s e r " * a l a t>ora to ry unde r t he Danish M i n i s t r y fo r Env i ronmen ta l P r o t e c t i o n . 

T e s t p rogram: The t e s t program was d e s i g n e d t o i n v e s t i g a t e t h e e f f e c t o f sp ray d r y e r 

a b s o r b e r o u t l e t t e m p e r a t u r e a s we l l a s t h e e f f e c t of u s i n g 2 d i f f e r e n t d r y a d d i t i v e s on 

removal of PCDD and PCDF. The a d d i t i v e used was a c t i v a t e d c a r b o n and a c t i v e h y d r a t e d 

l ime v i t h a h igh s u r f a c e a x ^ a . A s i m u l a t e d s t a r t - u p of t he k i l n e x p e c t e d t o r e s u l t i n 

h i g h c o n c e n t r a t i o n s of PCDD and PCDF was i n c l u d e d i n o r d e r t o show the I n f l u e n c e of 

hxgh l e v e l s on t h e r e m o v a l . Dur ing t e s t p e r i o d s , s i m u l t a n e o u s measurements were made on 

S t ' A - i n l e t and P J F - o u t l e t f o r PCDD and PCDF, mercury . HCl, SOp. O2. CO, d u s t and f l u e 

gas t e a p e r a t u r e . F V i r t h e m o r e , wa te r c o n t e n t and COp were n e a s u r e d . D e t a i l e d r e s u l t s a r e 

r e p o r t e d i n r e f . ( 3 ) . 

RESULTS ANO DISCUSSIONS 

R e s u l t s o f t he FCCD and PCDF and the c a l c u l n t e d Nord. t o x . e q v . f o r t h e d i f f e r e n t c a s e s 

I n v e s t i g a t e d a r e shown i n t a b l e L. I n l e t v a l u e s of PCDD and PCDF and of Nord. t o x . e q v , 

a r e o r t h e soae l e v e l a s r e p o r t e d in the Danish Envi ronmenta l A g e n c y ' s i n v e s t i g a t i o n of 

Danish i n c i n e r a t o r s (U) f o r noriDal o p e r a t i o n a s we l l as f o r s t a r t - u p c o n d i t i o n s . Re­

d u c t i o n of t o t a l PCDD and PCDF i s h i g h e r t h a n 98 % and for N o r d . t o x . e q v . h i g h e r than 

9^1.5 % i n a l l c a s e s . O u t l e t v a l u e s a r e In a l l c a s e s s i g n i f i c a n t l y below 0 . 1 ng 

h ' c ; r d . t c x . e q v . / > ^ ^ a t 10 % 0 j . 
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In calculation of ng Nord. tox.eqv./Nm-* all values below detection limits were assumed 

to be zero. If ail values below detection limits wero assumed to have a value cor-

I rosponding to the detection limit, all cutlet values would still be below 0.1 ng 

( Nord. tox.e:5v. This ia shown as the value Nord.tox.eqv. max. In tabic 1. 

I When comparing the corresponding testa, there seems to be a tendency ihat decreased 

I oiit.lnt temperature is followed by a decrease in the outlet conct-niration levels of 

choxin ar .z furans. This tendency is not statistically significant, probably due to the 
r 
• fc;w numbers and the very high removal efficiencies. 

* Neither addition of activated carbon nor of active hydrated lime seems lo have nn cf-

', feci on removal of dioxin and furans. 

I 

F:/irlter results (5) have shown that for SDA followed by electrostatic precipitator vo.-

[ moval of FCDD and PCDF depends on both SDA-outlet temperature and addition of activated 

c;irbon. TV-.e better results by using the fabric filter are probably due to a longer 

i-uuction time for PCDD and PCDF on the high surface area particles, as the flue gasea 

pass ihrough the layer of particles in the fabric filter. 

Conclusion: Using a spray dryer absorber followed by a fabric filter requires no 

mcKJiflcatisn in normal operation parameters for the acid gas conlrol system to secure 

an amlssior. level of 0.1 ng Nord. tox.cqv./Na^ at 10 XO , Evon during start-up con­

ditions, where an inlet level of 50 ng Nord.tox.eqv./Nm-^ was measured, the outlet level 

was below the 0.1 ng limit. 
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Table 1: Operatloa paraacUn w d r«*ulta 

SDA ICiip. 

A d d i t i v e 

Carbon k j / h 

A c t i v e l l JM k c / h 

SDA. E PCDO.PCOF 

PJFjj j j j I PCDD.PCDF 

X R « I PCDD^PCIlF 

SDA^^ N . t . e . TCCD 

PfJ , N . t . e . TCDD 
o u t 

1 
% Beo. N . t . e . 'IXJOD 

• • " o u t 
N . t . e . caax. *iU)l> 

132 

2 . 1 

98. ' ) 

2 . 8 

0 .0076 

9 9 . 7 

0 .027 

" i .S* 

2170 

3 . 2 

9 9 . 9 

50 

0 . 0 5 0 

9 9 , 9 

0 ,079 

140 

0 , 5 

283 

1.2 

9 9 . 6 

4 . 8 

0 ,0075 

9 9 . 8 

0 . 0 2 2 

•c 

1,5 

276 

2 , 4 

9 9 . 2 

8 . 3 

0 .045 

9 9 , 5 

0 .060 

4 , 5 

201 

1,1 

9 9 . 5 

4 . 0 

0 . 0 3 5 

9 9 , 1 

a,o;2 

14 

278 

3 .5 

9 8 . 8 

7 , 6 

0 ,015 

9 9 , 8 

0 , 0 3 3 

254 

1,3 

9 9 , 5 

7 . 7 

0 , 0 0 4 7 

9 9 . 9 

0 ,020 

127 

1.5 

154 

0 , 3 7 

9 9 . 8 

5 . 0 

N.D. 

• 100 

0 . 0 1 6 

•c 

4 , 5 

154 

0 . 6 5 

9 9 . 6 

4 . 5 

0 ,002 

>100 

0 ,026 

14 

307 

2 . 8 

9 9 . 1 

4 . 9 

0 .043 

9 9 . 1 

0 ,056 

All numbers in ng/Nm^ dry at 10 % 0^ 

N.t.e. • Nordic toxic eqvivalenta 

N.D. = Non detectable 

tt * Simulated start-up 
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