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Relevance

Violations of the introductory chemical
regime always lead to a deterioration in
operating conditions and lead to excessiv
fuel consumption, equipment failure




To study the processes of corrosion of steel BCt3cn in
water environments of thermal power plants and to
establish the optimal modes of operation of the
equipment.

TASKS:

» 1. Determine the corrosion rate of steel when changing
the experimental conditions:- operating time,
indicators of the aquatic environment.

» 2. Investigate the effect of a number of inhibitors on the
corrosion rate of steel.

» 3. Suggest optimal conditions for equipment operation.



Experimental technique

Chemical composition,%

Steel P, S, Cr, Ni, Cu, As,
C Mn Si Not Not Not Not Not Not
more more more more more more
0,14- 0,40- 0,12-
BC13cn 0.22 0.65 0.30 0,04 0,05 0,30 0,30 0,30 0,08




Experimental technique

General corrosion rate of an individual plate mm / year
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Calculation of the degree of protection of the inhibitor

Z=[(K,-K,) /K] 100, %



Experimental technique

RD 153-34.1-17.465-00 «Methodological guidelines

for assessing the intensity of internal corrosion processes in

heating networks»

Corrosion rate of Aggressiveness of
Indicators, mm / year network water
0-0,03 Low
0,031-0,085 Permissible
0,0851-0,2 High
More 0,2 Emergency




Experiment - untreated water

After 20 days :

After 28 days :
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XRF results of solid precipitate

The XRD measurements of the precipitation were carried out on an X-ray tide
diffractometer DRON-3. The recording of diffraction patterns was carried out at intervals of

10-80° Breg angles of weighing the reflection by 2.
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Results for 1 experiment

Ne samples| Change in the mass (m), ¢ Duration), day Plate surface area(S), mm? [Corrosion rate, mm\year
0,0089 250 0,112
Mp.1 0,0176 13 369 0,149
0,0158 437 0,113
0,0259 391 0,144
Mp.2 0,0223 20 483 0,987
0,0249 495 0,107
0,0163 192 0,138
Mp.3 0,0205 28 270 0,123
0,0226 280 0,131
0,0429 423 0,129
Mp.4 0,1517 37 429 0,121
0,0382 316 0,155
0,0476 344 0,151
Mp.5 0,0470 43 372 0,138
0,0467 302 0,133
0,0358 211 0,159
Mp.6 0,0497 50 345 0,135
0,0504 363 0,131
0,0509 223 0,188
Mp.7 0,0574 57 275 0,172
0,0289 149 0,160
0,0782 421 0,136
Mp.8 0,0852 62 475 0,132
0,0794 412 0,142
0,0823 348 0,157
Mp.9 0,0633 72 242 0,182
0,0807 322 0,166




Experiment - treated water

Pretreated water, this water is
used for the operation of steam
boiler houses by the absolute
majority of enterprises

0,16 -

0,15 -
01393 0,1413 0,1428

o
0,14 -

0,13 -

0,12 -

CKOpPOCTh KOPPO3UH, MM/TO]T

0,11 - 0,1161

0,1

Indicators Without Processed
processing
General hardness
2,18 0,01
meq / dm?3
Dissolved oxygen
content, mkg/dm3 >100 <10
0,1564
‘),1542
487
0,1469
—Without
processing
——Processing
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Experiment - inhibitors

KOMIIOHEHTEL Conepia- [IIK p.3.. MT/M3 Kmace  |cAS EC
HHe, %, OIIACHOCTH
HHTPHIOTPHC (MeTHIEH) 5 - 1 2 . . . oy o
<20 2 (mo HT®K) 3 40372-66-5 218-791-8
TpHC(OC(OHAT IEHTAHATPHA Sp €ci al 1z ed In h I b Itors
2-hochonodyTan-1.2.4 o o
TPHEAPOOHOBAL KHCIIOTA 25 10 (monugocatsi) 4 40372-66-5 254-894-4 f or h ea tl n g e q ui pm en t
TeTpaHATPHEBAA COMb
nuHatpuil MeTacHIIKaT _
(0 cHIHKATCOTepKamedl <3 6/2 3 6834-92-0 229-912-9
MBLIH)
ljlozmiep (£)-2-0yTeHnuoBoil 3 10 3 26099.09.2 Her
KHCIOTHI
Boza <63 He ycTanoBIEHa Her 7732-18-5 231-791-2
«Mmnypep-420» «AkBape3ant-1040»
BemrectBo docdoHaThI M NOJIUKAPOOKCHIATHI KonrioReHTH Macconas EJTKF:’W foace
(nanmenoranme, Homepa CAS w EC) nona, Y M OMACHICTH
BHII mnmpo3pavyHasd ) XKUIAKOCTb
Helirpanmsosanusie gocono- )
PacrBopumocth B JITOOOM COOTHOIIIEHHUH C BOJIOM ~ 1o 50
FAPOOECHIBHBIL KHCIOTR My [pHaH3-
PH oK. 7-8 BOJIHBIE B niepecueTe Ha PO,™) mo
Bsizkocrs (20 rp. C) Mmenee 50 mllac - Tpunomiocary Karpis, CAS No
T758-29-4, EC No 231-838-7
ILtornocts (20 rp.C) ok. 1,2-1,3 r/em® HE YCTAHORIEHA HET
Knenota TIOJTANOKCHAHTApHAA,
Temneparypa 3acTbiBaHus - 15 rpax. C 2.20 HE YCTAHORICH HeT
CAS N 51274-374 ’
Coaepixanue P oK. 2,2 % P unu 6,7 % PO4; nou 5% Boxa, Ne CAS 7732-18-5, _
1030 HE YCTAHOB/IEHbI

P205

EC Mo 231-791-2
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Experiment - inhibitors

Inhibitor name

Corrosion rate(P), mm / year

Protection degree

Aggressiveness of

(2),% network water
0,098 + 0,0371 25,813
JkTockenn-820 0,143+ 0,042 - High
0,167+ 0,01 -
0,098 + 0,0357 25,813 Hiah
AkBapesanTt-1040 0,144 + 0,0798 - J
0,209 + 0,028 - Emergency
0,049 + 0,0533 62,907
Munydep-420 0,039 + 0,0514 70,477 Permissible
0,076 + 0,0884 42,467
g
0,18 £ === KTOCKE N/
0,13 -5 = AKBapPE3aNT
0,08 -2 fmnydep
0,03 ! ! |

1 O6bem BBOANMODD MHTMGUTOPa, M 3
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Experiment - inhibitors

Inhibitors 0,18 - —=NaNO2
B === XPOMaT Kanus
0,14 - : P
0,12 - 3 gy TMomoueBMHa
CS(NH,), 0,1 - f— \
@]
0,08 = ! ! | |
O6bem BBOAMMOTO MHIMBUTOpPaA, MN
Inhibitors Corrosion rate(P), mm /| Protection Aggressiveness of
year degree (2),% network water
0,098 + 0,01 25,813 High
NaNO2 0,116 + 0,014 14,458 g
0,085 + 0,0098 35,654 Permissible
0,131 + 0,0221 0,832
K2CrOa 0,151 + 0,028 - High
0,171 + 0,0442 -
0,102 + 0,001 20,514
CS(NH2)2 0,111+ 0,014 15,972 High
0,115 + 0,0242 12,944
0,130 + 0,0431 1,589
Na2B407 0,124 + 0,001 6,131 High 1 3
0,114 + 0,0001 13,701




Comparison of results for different

inhibitors

0,25 ~

o
[N}

0,15 A

CKOpOCTb KOppPO3uu, mm/rog,
o
[

0,05 A

1 2 3 5
O6bem BBOANMMOrO MHIMBUTOPA, MN

A series of decreasing inhibitory effects:

B DKTOCKelnn

B AkBapesant

H [unydep

W5 r/am3 NaNO2

W5 r/gm3 K2CrO4
3r/am3 CS(NH2)2

m 3 r/gm3 Na2B407

I'miaygep < NaNO2 < Ikrockeiis1 < AkBape3aar < CS(NH,), < Na,B,0, <K,CrO,
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Comparison of inhibitors by cost

Mecsiunast Hopma noamutku 720 m3 = 720 000 1/mec.

st obecnieuenust uHrHOMTOpoM NaNO, MeCSIUYHON HOPMBI
IIOAIIMTKU HeoOxoauMo: 2,5 kr - 7,2 = 18 kr/mec

st obecnieuenns MTHrHOMTOpoM Mnypepom MecssayHOU
HOPMBI ITOANUATKHA HEoOxoauMo:2 1 - 7,2 = 14,4 n/mec

JI1s1 obecniedeHrs MHTHOMTOPOM JKTOCKEU/I0M
MECSYHON HOPMBI TOANUTKA HEOOXOAUMO:

1n-7,2="7,2 n/mec
ITogmuTounasa
3arparsl Ha uHruOUTOp NaNO, B MecsIL » 1001 BOzI

coctaBsT: 18 kr/mec - 89 p/kr =1 602 p/mec

3arparsl HHrHOuTOp I'Hitydep B Mecsil - Tuiydep-
coctaBatT —14,4 n/mec - 275 p/n= 422 820

3 960 p/mec Iena

- 3a ¢l.
3anaTBI I/IHI‘I/I6I/ITOp DKTOCKEUN B MECHI] 89 p/kr 275 p/n 226 p/n

cocTasaT:7,2 /mec - 226 p/n =1 627p/mec  "POY

KTa 1 5



Conclusions

1.The corrosion rate for untreated water grows faster than for water
that has undergone softening and degassing

2. To reduce the corrosion rate, experiments were carried out using
a number of inhibitors: "Ectoskey-820", "Aquarezalt-1040", "Gilufer-
420", NaNO,, K,CrQ,, CS (NH,), Na,B,0,. the concentration of
inhibitors used.

3. Based on the results of the studies carried out, it was
recommended to use two inhibitors: "Gilufer-420" and NaNO,, the
degree of protection of which was 70% and 36%, respectively.

4. When calculating the cost of the selected inhibitors, it was found
that "NaNO," is economically beneficial. With a lower cost and 36%
protection factor, sodium nitrite has the required effectiveness to
prevent equipment corrosion.

Consequently, the introduction of this inhibitor for power plants in
the city of Omsk is recommended. 16
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