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ABSTRACT: The work aims to study the effect of water purifying agent, flocculant, coagulant aid and corrosion inhibitor on
the corrosion behavior of sewage treatment system. Process flow analysis, corrosion appearance observation, corrosion product

composition analysis and corrosion weight loss test were conducted to analyze the causes of corrosion in the sewage treatment
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system and investigate the influences of oilfield chemical additives on the corrosion behavior of SSF sewage treatment system.

The results showed that the corrosion in SSF purification unit was caused by dissolved oxygen, carbon dioxide, high concentra-

tion chloride ions in the produced water. The dynamic corrosion rate decreased from 1.8544 mm/a to 0.6674 mm/a, 0.8627

mm/a, 0.3530 mm/a and the static corrosion rate decreased from 1.2515 mm/a to 0.9565 mm/a, 0.9474mm/a and 0.6256 mm/a

after adding water purifying agent, flocculant and coagulant aid with concentration of 150mg/L, 0.3mg/L and 60mg/L respec-

tively. After adding 160 mg/L corrosion inhibitor, the dynamic corrosion rate decreased from 1.8544 mm/a to 0.0822 mm/a, and

the static corrosion rate decreased from 1.2515 mm/a to 0.0238 mm/a. The dynamic corrosion rate was 0.7672 mm/a and the

static corrosion rate was 0.8742 mm/a after adding water purifying agent, flocculant and coagulant aid at the same time. But the

dynamic corrosion rate was 0.3069 mm/a and the static corrosion rate was 0.0263 mm/a after adding water purifying agent,

flocculant, coagulant aid and inhibitors at the same time. Adding corrosion inhibitor can effectively control the corrosion in SSF

sewage treatment system. Water purifying agent, flocculating agent and coagulant aid can inhibit the corrosion to some extent.

Under the dynamic condition, water purifying agent, flocculating agent and coagulant aid reduce the inhibition effect of the in-

hibitor, but under the static condition, the three additives have little effect on the inhibition effect.

KEY WORDS: sewage; corrosion; corrosion inhibitor; suspended sludge filtration; oilfield chemistry; inhibition
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Process flow chart and corrosion location of SSF treatment unit
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Fig.2 Corrosion of sewage treatment system
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Analysis results of pipeline scale

%

Insoluble matter Burn residue

(1000 C)

Project
Distilled water Acid Organic solvents

FeO Fe,0; MgCO; CaCO; Sulfide Other ions

Results 98.67 1.33 99.66 57.62

0.047 0.006 2.72 88.09

9.137
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Fig.3 Results of morphology and composition analysis of corrosion products
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Tab.2 Test results of element content of corrosion products %
Element content C Fe (¢ Cl Na Ca S Si Al Mg
Site 1 28.94 25.95 17.86 11.52 8.94 1.86 1.82 1.34 1.6 0.17
Site 2 37.16 28.96 22.32 4.44 2.09 1.58 1.82 1.82 0.86 0.69
2.42 BIKKFEKS {EA B BT o 287K AR K L, At 7 Ak 7KAE Ay

ETG KA PR R g A B MR = A B3 5 %
TR EEZ ] (1#), WK (2#), J5/K 7 TR
HEMEEZ N (3%), FHES SSF BIFi5leid ik
B2 (fe2=gh RN S/ 5, 4#. 5#). SSF 2EH
55700 J5 7K HEZ 1) 6# ). 700 J7 K 5K 2Z 18] 74 ).
KR 5 vk MR YL L K 22 (8] 8# )45 8 Abfr B k47T HURE
AT pH. KRS0 8T, AR LR 3.

EE RO H, B BRI, 247K BE pH AIXT 5K
w (6.50), HiAth 7 /KFE pH (EEK, MET 6. &
B 7 KRG, 2#KEE pH ZBfLEN, HAl 7 4S/KEE pH

JER K, F AT DA W KR pH AR 14 S IR 2
FIKEEF A 2 7 R TR o IAIKEE S BT R 5k
WHE, K& —E=N HCO; , W I FR 1<
1K CO,Lo SR KR CO, ST I irh & A i IR 22
— [V, R 25 5 5 7R L V5 K BB Ak BE 35 10° mg/L
PALE, SBHET R T 2310 mg/L FR Ay 585 il
KK, S AR k. CU S R AR AE (6~7) %
10°mg/L, CIW S RER, S4B T4A, &
AT E ALY, AR/ N LG s b, 78
“HEALTRILVER” T, KLk i 8 5 m 4k 2R 1k,
A B AT L T ZE fL o

®3 ABMVEKRIWER

Tab.3 Water quality analysis results at typical locations

pH value Ton concentration/(mg-L ™)
Water Field Test results Total
sample measurement  after standing Ca>*  Mg?*  Na' K* ClI”  SO,2 HCO;
results for 7 days Anion Cation Salinity
1# 6.08 6.31 5271 527.4 31090 799.7 69900 460.5 177 60454 37690 108230
2# 6.50 6.57 6450 611.5 35920 931.7 68700 481.6 180 69360 43910 113300
3# 6.17 6.59 5507 5159 32110 7783 75400 463.0 196 76060 38910 114970
4 6.14 6.64 5580 539.9 32430 846.5 77500 473.9 206 78180 39400 117 600
S# 6.11 6.44 5465 526.1 31040 8169 62100 454.9 155 62710 37850 100 600
6# 6.09 6.45 5441 525.8 31240 840.1 62300 461.7 171 62930 38050 101000
TH# 6.16 6.55 6446 578.8 32380 912.8 61600 460.8 171 62230 40320 102500
8# 6.10 6.42 6442  553.8 31420 829.7 61700 4559 159 62310 39250 101600
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Tab.4 Effect of corrosion inhibitor on corrosion

Me- Inhibitor

dium concentration/  4# S5# (i T# 8#
(mg'L™)

Site Blank 0.2978 2.4412 2.5954 2.7246 2.6456

water 160 0.0656 0.0798 0.0699 0.0658 0.0644

Simu- Blank
lated

water 160

1.8544 2.0142 1.9665 1.9901 1.9721
0.0822 0.0817 0.0789 0.0681 0.0929
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Tab.5 Effect of three oilfield chemicals on corrosion inhibition performance of corrosion inhibitor

Static test Dynamic test

NO. Test content results/(mm-a") results/(mm-a ")
1 Blank 1.2515 1.8544
2 Blank-+inhibitor (160 mg/L) 0.0238 0.0822
3 Blank+water purifying agent (150 mg/L) 0.9565 0.6674
4 Blank+Water purifying agent (150 mg/L)+inhibitor (160 mg/L) 0.0250 0.1813
5 Blank+flocculant (0.3 mg/L) 0.9474 0.8627
6 Blank+flocculant (0.3 mg/L)+inhibitor (160 mg/L) 0.0178 0.2624
7 Blank+coagulant aid (60 mg/L) 0.6256 0.3530
8 Blank+coagulant aid (60 mg/L)+inhibitor (160 mg/L) 0.0185 0.2181
9 zlgrirligflv‘a)lter purifying agent (150 mg/L)+flocculant (0.3 mg/L)+coagulant aid 0.8742 0.7672
10 Blank+inhibitor (160 mg/L)+water purifying agent (150 mg/L)+flocculant 0.0263 0.3069

(0.3 mg/L)+coagulant aid(60 mg/L)
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