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Inspection of Corrosion Protection of Special Exterior Coatings for DCI Pipes
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Yoshisada Michiura, Masayoshi Kitagawa
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Polyethylene encasement has been adopting in many cities, for providing corrosion protection for DCI pipe systems under
corrosive environments. Furthermore, from the point of improving corrosion protection effect and installation method, and of
considering economic condition, Zinc-Aluminum pseudo-alloy thermal spray coating has been developed.

For the purpose of inspection of corrosion protection of it, Kurimoto has planned investigation of exterior special coatings under

severely corrosive test sites with Tokushima Waterworks Bureau, and started in 1996.

This paper reports the result of corrosion test over 6 years.
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Fig. 1 Leaked underground pipes by corrosion
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Fig. 2 Scheme of arc thermal spray
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Fig. 3 Section of Zn-Al pseudo-alloy thermal spray coating
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Fig. 4 Result of salt spray test
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Table 1 Specification of special external coatings
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Fig. 6 Piping of investigation point
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Table 2 Joint condition of examination points
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Fig. 7 State of digging test pipes
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Table 3 Examination items of field soil survey

A I H I N
i TIEHBB LA — 22 —% Zibtal) X D illE
Redox %'I'E?/fl_.l‘. T fle ) = o JHI 22 . 1)
B L4 € FRIY ATV NI YREREHCT, ERATAOFERRICE Y, il & HE
TR FKOBRI | FIEFAMET O 4 I OWT, NG O TR X ONEK & R

%1) HMFBZLTFIORY

E Redox = E + 247 + E pH
E Redox  Redox& . (mV)
E DBALER A — & R (mV)
247 KA (FRIE) H AL (mV)
EpH : pHAHIZ X Z#li1EAH (mV)
E pH = (pHfiE — 7) X 60
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Table 4 Examination items of laboratory
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Table 5 Examination items of extracted water from sampling soil and ground water
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Table 6 Estimation standard of soil corrosion by ANSI
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Table 7 Estimation standard of soil corrosion by DVGW
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VA 2 okl 20% LT 0
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i 2 pH 6 LI 0
B T— A . - 125 DI 0
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T+ ZA: TEEW 1 & A 0 (mg/kg) 100 MLk -1
(RS e o - 2) | W0 & Sy -3 200 BLF 0
10000 b1 I- 0 il 2 A i 200 ~ 500 —1
10000 ~ 5000 —1 (me/ke) 500 ~ 1000 iy
HAEHE (Q - em) 5000 ~ 2300 ) 1000 UL |- —3
2300 ~ 1000 —3
1000 LLF —4
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Table 8 Analyzed results of soils

) A Redox#fiZ £
ne oM ot H3E(Q - om) mV) | EHIE | gqam ) S

Bl | AE | kgaAn | Bl | BN (%)
M2 1) — 7 850 1020 980 - -14 | 402 H 2.6 0.921
¢%O 1 F 1) — 7K 400 395 390 - 101 | 699 »H 29 0.238
it F 1) — TR 650 726 711 288 317 | 332 »H 4.2 0.083
WwEECYDOI Vb Wi 450 1128 | 1086 -55 -65 | 315 »H 54 0.851

QS%DOO L& KA1 — 710 - 3560 | 3020 - 54 | 115 H 44 0.12
NI KAz 1500 | 2180 | 2140 - 393 | 331 »H0 34 0.048
it xR Af 1700 | 2080 | 2040 - 94 | 263 H 34 0.245

QSC?SO w1 1) — Tk 2200 1710 | 1692 - 76 | 439 H 29 0.21
it 1) — 7Kk 2500 | 2010 | 1980 - 178 | 36.0 H 4.6 0.142
L& F ) =71 3800 | 10050 | 5750 - 558 | 12.1 »H 8.7 0.035
(;?50 L Bty —71 4500 | 8430 | 5920 - 551 | 119 »H 8.0 0.051
M2 F 1) — 7K 1500 | 2440 | 2350 346 289 | 27.0 »H 5.3 0.143
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Table 9 Analyzed results of extracted water and ground water

A AT Rty | agerty | KMnO, ‘%ﬁi
e B +ot (S| pH &gm)&@m)ﬁgi éﬁ% FAWREE | TV EE
mg/L) (mg/L)
Yk FU—7Hf | 3831 | 35 57 51 25 192 367 | -
D it F) — TR 609 | 38 57 501 29 914 198 | -
¢ 200 i+ AV =7 | 1374 | 69 126 208 151 | 1105 7 11.1
WK 240 | 81 87 | 1356 22 | 2495 05 | 4382
Rt AM RO N e 2959 | 43 82 60 62 316 258 | -
@ IES JKA) — 7 | 4975 | 46 43 53 11 174 6.1 -
¢ 200 A JR At 9434 | 66 19 38 51 204 51 52
K 97 | 81 71 239 8 567 12 | 1296
it JK 3571 | 55 73 50 234 221 10.1 0.6
® it FV =7 | 3155 | 55 70 63 55 429 124 16
¢ 150 it FU =TI | 4651 | 638 130 60 121 844 108 14
WK 1314 | 80 62 127 14 463 14 | 2223
ES F) -7 7758 | 71 43 33 9 100 34 | 116
@ ES Wity —7 | 7758 | 71 43 33 9 100 34 | 116
$ 150 Vb FU—TKE | 4926 | 70 44 28 19 127 102 239
WK 2058 | 79 67 76 5 328 42 | 1091
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Table 10 Estimated results of soil corrosion

gﬁ]iﬁ F O to ANSI A215-93 ANSI A21.5-99 DVGW G9-1971
& Pr i BB | RSECVEREMG | OB | ATV | AUBC | W ATMEERAM
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Wt FU— T | 155 | et | 155 | TS HR- | 18 |E L E kD
WERC Do b i 235 | WETEA S | 235 | WETEAH | —21 | %L < BETES D
300 L WA V=7t | 12 | ik | 12 | Bfttay | 12 [BL RS b
St Kt 75 135 | BEECPEATHR | — 16 | % L <MD b
WL Kt 13 | BEEAHG | 20 | BEESBRG | —20 [EL E D Y
150 Bt T 7RE | 13 | B | 20 | ffham | 20 [# L ORtEa
Wt FU— TR | 65 105 | B fctEassme. | —18 | % L <&t b
¥ F)—T7t 55 55 -6 | RRBWEMEDY
¢><?50 o Wk — 7 | 55 55 —6 | %MD
S FU— TR | 75 135 | BETrEA R | 16 |% L < W&t b

8 Zn-Alg&&£BR5t + SREiEEE ¢ 200( 3 FH) K10 Zn-AE&A5 + SRR EE ¢ 200(6 F£H)
ay TSR B ay TSR M
Fig. 8 Zn-Al pseudo-alloy thermal spray + synthetic resin Fig. 10 Zn-Al pseudo-alloy thermal spray + synthetic resin
coating ¢ 200(after 3 years) coating ¢ 200(after 6 years)
(before shot blast treatment) (before shot blast treatment)

9 Zn-ARE LA+ SRBIIEER ¢ 200(3FRH) K11 Zn-AES &35 + SR 2% $200(6 FH)
ayvbhTSRME ayvbhTSRME
Fig. 9 Zn-Al pseudo-alloy thermal spray + synthetic resin Fig. 11 Zn-Al pseudo-alloy thermal spray + synthetic resin
coating ¢ 200(after 3 years) coating ¢ 200(after 6 years)
(after shot blast treatment) (after shot blast treatment)
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Fig. 12

(before shot blast treatment)
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Fig. 13 Polyurethane resin coating ¢ 150(after 3 years)
(after shot blast treatment)

Polyurethane resin coating ¢ 150 (after 3 years)
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Fig. 14 Polyurethane resin coating ¢ 150 (after 6 years)

(before shot blast treatment)
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Table 11 Results of appearance survey

RUD L& HIIERE $150(6 FER)
vav TSR

Polyurethane resin coating ¢ 150 (after 6 years)
(after shot blast treatment)
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Table 12 Result of measured voltage
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Fig. 16 Result of impedance of polyurethane resin coating

6. F&oH

6 SEM DM RERRZ T2 o R, BEMOM LWL
HBTPICRYVZF LAY =T % L CHELZn— Al
BB+ AR RRENENHERE R LTS S
EERMR L 20 KUY LY UBIREBEICELTY
FRRICEN I ESEZ R LTS HEMHRL 72,

7. BbHYIC

St & 51, 104FEH 0Bk % £, 527 5 4 V8
PRV SRR B O AV ORI 24772 ) PETH o
RIS, REBRICEBLTERAR L THiEWizi2wT:
FEETRER OBREMIH L TR BHOEEZFKT L
EHIT, AMESE A IEMIRIC BB 5 7 5 4V
PR THOBE I RNEENTDH b,

HEE

EHEE

Yoshisada Michiura

IEFI584F At

7y AVEDOTE - RIS
T

EZ) B
Masayoshi Kitagawa
¥— - TZ 74 @WHE

25



