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Design and application of denitrification UASB in denitrification treatment

SU Xiuling
( Tsingshang( Suzhou ) Environmental S & T Co., Ltd., Suzhou 215000, China )

Abstract: Optimizing the design parameters of biological denitrification process according to the water quality has a
great significance in improving denitrification treatment effect and reducing operation cost. The concentration of ni-
trate is much larger than ammonia nitrogen in high nitrogen-containing wastewater generated by some specific indus-
tries. For this case, UASB reactor can be selected as the main denitrification tank for the formation of anoxic condi-
tions, while considering biochemical denitrification process. The design parameters of UASB denitrification tank
can be set as follows: 1.875 < carbon to nitrogen ratio < 3.75 (sodium acetate as carbon source) , TN volume load
between 1-2.5 kg/(m’+d™") , inner-circulating reflux ratio is 50%-100%, reflux point is between the suspension
zone and the three-phase separator, inside up flow velocity is 1-3 m/h, and aspect ratio is 1-5. In the example,
when the treatment volume was 250 m’/h, the influent nitrate was 350 mg/L, and the effluent nitrate was 55 mg/L,
the total equipment investment of the project was about 60 000 RMB/t (including all subsidiary process sections) ,
and the operation cost was 10.17 RMB/t. Applying this process to treat wastewater with high nitrogen content, it
saves more land than the AO process under the same water quality conditions, thus saving the civil construction in-
vestment. The estimation of sludge yield coefficient and surplus sludge amount, as well as whether the mixture re-
flux ratio can follow the formula of AO method, etc. still need further study.
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Fig. 1 Technological process
K (2)IH5 KB AR Q 5 =125%80%=100 m’/h, Ny 28 Ji 5%, —
ypimp, X0 (2) H— 75, 15 T2 75 1 2 A 27 v FE ROK 40K .
l OOOXLV I/r 990
\ - . SRR A% . HRT=—"2 = ——— = 7.92 h,
A V—— A UASB A A, m’; B R 02~ 250/2
Q— K , m/d; 22 =HASBEEI
pi— K SR, mg/L; =R B A MR T S L 10
p,—— K S A mg/L.
— Bt
$ip,=400 mg/L . p,=70 mg/L. Q=6 000 m’/d . L,= Rl ZRSEBLTERSH
N . R . N Table 1 Main design parameters of three-phase separator
1 kg/(m’-d) T % Tl g 2 UASB & U,
g/(m’-d) 7T Bz T H # R A = H = e W G
1980 m’, 1 PLVE X WA/ (mPem™2-hh) 1.5 <15
W B E SR, AR R G [ 2 UUIE DA A HE/(7) 60 55~60
i R E AR L 7‘71;2§J$§L/_.,%§‘§Xjumm 5 B 25 o Lo 05-1.0
; ; p= i -7 3 4 TUTE X437 B il /h 15 1.5~2.0
FEAR S BUH 3/D=1.2, 0 Vi g ™ e # i 5 Il i 4 1 T 33/ (m b ™) 2.5 <25

PRFL A 198072 B 990 m*, W D=10.5 m, 5 I X A 5L
%E Hﬁmy‘j 12.2 m, Hﬂﬁtﬂ%ﬂ‘@%ﬁ%fﬁ H»;:,;;—g:
H %0.3=3.7 m, B 7% X (5 B H 5= H 4;,¥0.7=8.5 m,,
HUZE i X o 2 me A B0 [0 90 M ASE T B 07 XN
=AY XY 2% b X UK o

U HE N W . AR T R B R T R A N
% X =86.55 m®. [ 116 B 5 K A8 MR L L1 A B
[l 3 b T DAk Y K g, AR T H b 80% . T it At
) % x (1 + 80%)

A

I R S Ty R T
@x(1+80%)
2 y =277 m/ho b Q My /i kK
LA A v 1~3 m/h 2B R X UASB X

L HEBE T PR o [A)IA H EE UASB 2 B As 1Y H A6

—186—

AR S AR AR SN PN A R R A
o TR AT B DL 2~ 81 3. ply T H 28 R 2 UASB
JLHE , B A O3 B A% R BE A — 2, i et M R B AL
I [T A i B R AR IR 5 A B R R 2% i
Y e i N PN L 1SR/ @ g

10 500

\\/_\
4ol N

1750 | 1750 6501 100325
E2 SHAESERLBANGE

Fig. 2 Arrangement of the three-phase separator in the reactor
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Fig. 3 Layout of upper and lower three-phase separator
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Fig. 4 Dimension of single three-phase separator
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Fig. 5 Operation data
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