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Research progress of preparing ammonia technologies by urea in

gas denitrification
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Abstract : The flue gas of coal—fired and gas—fired power station after combustion must be processed by denitrification technology , the deni-
trification reducing agents are ammonia and urea. Because liquid ammonia is restricted by safety,region and other factors and has been lis-
ted as a major hazard source,domestic units are facing a large number of problems in the transformation of liquid ammonia. Urea decompo-
sition ammonia production is becoming more and more popular. Direct injection of urea is too strict on temperature requirements, resulting
in extremely low urea utilization rate ,sometimes less than 50% ,and increases operating costs. The pyrolysis of urea direct injection tech-
nology operates at a high temperature with extremely high energy consumption. After the introduction of gas—gas heat exchange technology,
the problem of forced shutdown and low utilization rate of urea caused by blockage at the end of pyrolysis furnace is still unsolvable. Ordi-
nary urea hydrolysis technology has low energy consumption and high utilization rate,but the reaction speed is slow and the response time
is long,which cant meet the needs of ammonia supply in the unit’s fast variable load,limiting the flexibility of the unit operation and the
depth of peak shaving. Although late ordinary hydrolysis technology by increasing the reactor volume to increase the ammonia buffer capaci-
ty,reaction temperature and reaction speed,the needs of the scene can be basically met,but the size of the reactor is increased, and the
temperature rise is easy to aggravate the corrosion and further reduces the utilization rate of urea. Urea direct injection technology ,urea py-
rolysis ammonia production technology and hydrolysis technology of urea all have certain shortcomings. The newly developed low—energy
urea catalytic hydrolysis ammonia production technology greatly improves the response speed, lowers running temperature and reduce the
corrosion. The urea utilization rate can reach more than 99% ,reduces the volume and energy consumption,reduces the running cost. It has

been applied in the main domestic power generation groups.

Y75 HH#1:2019-07-09 ; RAE R4S . 5K % DOI.;10. 13226/j. issn. 1006-6772. 19070901

EERN: ¥ /;;(1973—),%,fﬁﬁ@QBBB/\,%%&IEUW,I%ﬁﬁ%?ﬁlﬁ]79?&1%%&5@%@1@@@%f@o F—mail
1273709935@ qq. com

SIAR Bk, X0 E % BB IR R T ZHARDIEHERE ] . AR ,2019,25(4) :8-13. T
LUO Jun,LIU Guojun. Research progress of preparing ammonia technologies by urea in gas denitrification[ J]. Clean Coal E
Technology ,2019,25(4) :8-13. ol e




X RS TR IR R R T ORI R

www.chinacaj.net

2019 4F55 4

Key words: gas denitrification ; hydrolysis of urea; catalytic —hydrolyzation of urea;urea pyrolysis;urea direct injection technology ; liquid

ammonia;gas pyrolysis

0 35

LRI, JH 0 AR £ AT 5 249 8 r e 22 1l H <k
F T NO, 35 577 107, SRR =R ol i g T
b BES M ROV R A, B 0] R
i e e PR R B MR AR PR 3R AR FOK g A ik
i, DL 2K MR ZR S5 IR SCR RS
TR ZR AN W EK B R ZE AT AE N
RSB I J5H) , BEAE Jd e i S50 i A ol 5 i
TR A, AR 40 BT Y e 2 BN 2 4 5 22 35
FREEIE . MHL T8 BT AR A5 M 2 i i 5 i
VF AT IR A PRI 22 4 5 Y BOR MUK A% | 2 4 liAR
i, PR R A S IO I B0 i st R 2

PRE B A E AR AEG PR AL IR L, IR
B, T 2007 S TF46R PR 2R P04 ) 2
T, W TIRERIRBORAF AL REFE = 55 (R AL, 20 i
20 80 AR, IR IR BE K R AR R v 5 =R
R BA N ;M0 PR 3 38 AR B AR A A BN
18 BRI B b E A R, AR SCRE X S0P R S
U PR 2R ) BB A A e 7 E NP UK B A% 4
AL, FEREBAIE A R AR AT A

1 H=EAR

1.1 BEHEEAR

AR e s R RN 1 Y a =
G RGN, WA RA G SRER
BLIE A B B KU & A0 B LR R L 5% LLR e,
AJHIBE R SCR S i #E AT WA R, B 1 i 2
T 2 ke, WA ARG T AR, 5
TEAE R B H i Ui AR, TR A et |

il

A A i SR ]

FikE AL A

HA

Bl kas2nt
Fig. 1 Diagram of ammonia production from liquid ammonia
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Fig. 2 Diagram of urea direct injection technology
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Fig. 3 Diagram of urea pyrolysis process
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Fig. 4 Diagram of urea general hydrolysis process
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Fig. 5 Diagram of urea catalytic hydrolysis process

2) FFar s AIREPE R . PR R A K i i T
RN 200 ~250 C MBI IR, B TRES
160 °C s fHEAL AR (1 4 A ZE SRR 165 C i FIZE
15, PR T BB ATIREE N 130 ~ 135 °C , bk
PRI IREOR BT S HERAK .

O FRIESAR A TRER A ALK i <R IR B2 Fis
AT B SR it 3k B o b R v, L™ A 4 IR
SERRRE Y & AL IR B RS &
PR T B8 Db B AR, I 48 38 A7 B IR v i

AN TR I T AR [ BT 55 53 5004 DR 3 26 1 — k)
PR (E6) , R Z R 1w, Ah2 B et i
e, AR A IR e, AR B R A EURER T,
PR ZR 7K fiff il 22 T AT, A 1l — R A 5 1 AR
PRZR it 4385 50% W), IR 3% 3 38 7K ik (9 38 47 1l B2 oy
145 ~ 160 °C , bR 2 538 /K ff A= 7= 46 IR0 &5 &2 0
6% ~ 8% , i 7K fif 1 IR 2 R FH 2 (4 fif %) 18
2% ~94% , JR FEAMEAL K R H & B 1T E N
130 ~ 135 CH}, A48 IR & EAE 0. 7% £ 47, Ik
EAHR (D RF) 16 99% L b, 1] UL R Z bk
fift il B AR eI 4 IR AR R, B R R BRI

100

T80
® 10p 140 -
= 1k 1201
% T
= Olf 75 °C
% 0.01F e
0.001
L -
§ 0.0001M
0.000 01

30 4I0 5IO 6|0 7I0 8I0 9I0 100
RETE 7> B0%
B6 45— Mk &k E 5 R xR
Fig. 6 Relationship between the rate of biuret formation

and temperature
@ JE AT, BT 10 ~20 CHY, A
N B TR RIS T 3 0 2 ~ 3 % i AT IR AR, W R
AR A= R S IR 25 2, AN A P TR 2 8 e P 34 o, 12
11



www.chinacaj.net

2019 4F45 4 1] kBB K 5525 %
ZAH AR BERRERIR S 01 A AL, S8 TR A7), Hoxt

@ NG LM AEEE, BATIRIE R &, W
SURE R AR IR SR TR 7 A
P18 S 45 s %€, Ak iz 1T N 135 C,
A B L b G T A 2E

3)WifiE, S E K RIS AT IR A L, ALK A
IBATIREAR , 29 20 °C , BEAERRAE

4) 5T AL o Ak K g RN R R AR K
RN VNS RS

SYDEIEALT IR 3= A A K fif b B AR 5R)

W TEE .

6) [IBEFE IR 2 Ab /K fff 12 R IO T IR 4 R
PRALZUR, FFARR AR 55 7 A AN S 0] AN 2352 e H
ZTFIERE.

3.2 REFFHEAREZFIEE

BHARMZTEXT LR 1, AT LM
PREE B4 2 300 JT/t, FL A 0.4 J6/kWh, 2575 110
JC/t, AEIB AT IFE] 8 000 h,2 A 300 MW HLA 75 &
4% 300 kg/h 5

R1 AMREFEEREFSHLE

Table 1 Comparison of technical and economic parameters on four kinds of ammonia reparation by urea
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