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CHATCHAWAN CHAKREYAVANICH : THE CORROSION OF ALUMINUM BRASS CONDEN-
SER TUBE DUE TO THE BANGPAKONG RIVER WATER. THESIS ADVISOR : ASSOC,

PROF.SUTCHAI CHAMPA, 342 pp.

This analitical study is on the corrosion effects on the aluminum
brass tubes in the condensing unit of the Bangpakong Combined Cycle Thermo
Electricy Plants situated at Bangpakong District of Chacherngsao Province of
cooling water obtained from the Bangpakong River as well as on effects of

corrosion control chemical.

The result of study indicated that there were corrosions of aluminum
brass condensing tubes of the Plant Nos. 1 and 2. The corrosion appeared to
be served in the period between December through May, and the cause for
corrosion of the condensing tubes could be categorised into 3 means, viz:
Characteristic of contents in form of particles such as sand, silt and clay
which their abrasiveness and hardness gave rise to erosion to the condensing
tubes as well as to the erosion of the protective film and the deposit of
sand and silt within the condensing unit also lead to corrosion due from

“microorganism in the cooling water. The second cause of corrosion was the
variation in chemical characteristic of cooling water, such as the variation
of chloride, sulfate, hardness and conductivity would increase the electro-
conductivity of the cooling water. The third cause in the biological contents
characteristic, i.e the high presence rate of biological matters in the
cooling water whilst 50% of such biological matters were in Chrysopyta
phylum, another portion of the biological matters would form into layer on
tube sheet and debris filter thereby causing corrosion to occur on such area.
The presence of sulfate reducing bacteria, Sulphate and sulphide compound
indicated that corrosion was caused by the sulphate reducing bacteria present.
in the condensing unit. In addition to the corrosion of aluminum-brass
condensing tubes, there was corrosion of zinc anode which was provided as
corrosion preventive equipment as well as severe corrosion of steel equipment

incorporated into the condensing particularly.
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1av 179 bl Combined cycle wiasf 1 dnaenadldsTiad
udavA I WHALTIANMINE (Sand) Tewine Inlet Hu Outlet
189139 Wil Combined cycle wiaa® 2 dnaenwdlildang el
UFASAINMIUTIAINT S (Sand) Tewing Inlet fiu Outlet
1av 79 lih Combined cycle wiasf 2 dnaenadldaTeadl
udAwRMRTNAY Silt Jewiny Inlet fiu Outlet
189139 Wi Combined cycle wmiaaft 1 dnaen 1wt bildsnT el
udavAMAHRUTNAY Silt Jomine Inlet #iu outlet

1av 139 ih Combined cycle wmizaf 1 dniarnadldd T all
udavAI WA nAY Silt Temine Inlet #u Outlet

1av 1391wl Combined cycle wias® 2 dnaen1adlilds T el
udawRIWTUINEY Silt 78Mine Inlet #u Outlet

vav 139 Combined cycle i 2 #naenadlddnTi el
udavAwliudney Clay Jewine Inlet # Outlet

vav 39w Combined cycle winaf 1 amaen i LildanT el
udavAwthiney Clay 1#mine Inlet #u Outlet
189179 i Combined cycle wiaaf 1 #nnazn1wdldaTiadl
uRAvAIWARUTIAY Clay Tewine Inlet #u Outlet

189139 Wi Combined cycle wiaah 2 anaen 1wt bilddTe el
udavAIWNGANAY Clay T8wi1e Inlet #u Outlet

189179 Wi Combined cycle i 2 amarn1adldinaeed
udava Wilitudnae samwnll 7eMine Inlet Hu Outlet

189139 1wl Combined cycle wiasf 1 #maenablildsnTiall
udava wiliudray samnil 7eMine Inlet #u Outlet

189179 Wi Combined cycle wis® 1 &naenadlawnTeas

115

116

117

118

119

120

121

122

123

124

125

126

127

128




5.16

5.17

5.19

5.20

5.21

5.22

5.23

5.24

5.25

5.26

5.27

5.28

5.29

uFAvAI W 1B gamnil 7wMiNN Inlet iy Outlet

189139 Wi Combined cycle wiagh 2 gnaenad bildang el
usavAIWAuTTeY Bamll Tvwine Inlet iy Outlet
wavlaelwii Combined cycle wiiah 2 anmaenadldnnTiail
udavAWANd 1A Conductivity F#mine Inlet #u Outlet
wael39lwiin Combined cycle wiaa® 1 #maenad bilddTiadl
udavAIwMniudeae Conductivity Feming Inlet #u Outlet
wavl3ehih Combined cycle wiash 1 &nnien i lddny el
usa9RMANIUTIAY Conductivity T8wine Inlet #u Outlet
was 1791wl Combined cycle wiash 2 &naenad bilddTiall
udAA MUY 1R Conductivity 9#w319 Inlet fiu Outlet
rael39 Wi Combined cycle winai 2 &naenadlddnTial

udavR Wt 1ay Dissolved Oxygen TewinN Inlet #u Outlet

navl7elih Combined cycle wiash 1 snnaentad bildsng el

udavA W 1Ay Dissolved Oxygen F¢twaN Inlet fiu Outlet

1a9139 Wi Combined cycle wiasit 1 #naennadlannTial

udavAIRT IR Dissolved Oxygen T¥wing Inlet fiu Outlet

wae179 W Combined cycle wingh 2 dnaenwi bilddny el

udavA Wit 1Ay Dissolved Oxygen TewiN Inlet #u Outlet

vavlaeluiih combined cycle wiraf 2 #naenadldsnT el
udavA IRt 1a pH 9®w179 Inlet fiu Outlet

1avTa9 il Combined cycle i 1 #naennad bilddnyi el
udAvAWIAATNAY DH 78Wine Inlet #iu Outlet

mavTa9lih Combined cycle wiaef 1 dnaenadladnTi el
usaRwFiuTIEY pH T8ming Inlet fiu Outlet

mael79 Wi Combined cycle mi 2 snmaeniad bildsTiail
usavAIwiidnae pH 7ewine Inlet #u outlet

paelselwiih Combined cycle wmiasw 2 anasniadlddnTiadl

129

130

131

132

133

134

135

136

137

138

139

140

141

142



5.31

5.32

5.33

5.34

5.35

5.36

5.37

5.38

udavR I winudnay Total Alkalinity F2winy Inlet fiu

Outlet mav 199w Combined cycle wiaai
IRar 5103

1 dnen T bl

uRRA NI IRY Total Alkalinity Tewing Inlet #u

outlet maelieluiih Combined cycle winai

CRRILY

1 fnaenaTild

udavR WL NaY Total Alkalinity 78wine Inlet fiu

outlet mavl3v Wi Combined cycle inai

dTiadl

2 f&maen T i 18

uFaANT e Total Alkalinity J8wing Inlet #iu

outlet mavlielwii Combined cycle wninah
dTiall
uAAvAIWIUTNaY Total Hardness 7eWinN
outlet 189194 Wi Combined cycle uﬁ1aﬁ
el
udavRI MMt TaY Total Hardness TeWIg
outlet maelyvlwiih Combined cycle wmiaam
q17al
udaRMNINuTIaY Total Hardness TEMAN
outlet maulaelwiih Combined cycle wmiasi
dTiall
uFANA WML IBY Total Hardness 7EwinN
outlet mavlielwiih Combined cycle wiasf

SRRt

2 ﬁﬂﬂ?vﬂﬂ1&1d

Inlet fu
1 dnaentae bild

Inlet Nu
1 dnawnadld

Inlet Ay
2 dnaentad lila

Inlet fiu
2 an115n11&1d

uReAINNIAAANAY Calcium Hardness 3#wig Inlet #iu
outlet mavl7oluih Combined cycle winaft 1 &nnaentad bils

171l

143

144

145

146

147

148

149

150

151



5.39

5.40

5.41

5.42

5.44

5.45

5.46

5.47

5.48

5.49

uFa9AIMFIMENAY Calcium Hardness 7ewiny Inlet ffu
outlet navl39lwih combined cycle Mu"w?‘l 1 ﬂn'\'wn'\‘mfu
Al

u#AvAIWNNudNaY Calcium Hardness 7ewinN Inlet fiu
outlet mavlsvhih Combined cycle wiwd 2 #nawn i bild
dTLan

udavAIWNiudEeY Calcium Hardness 7ewinN Inlet fiu
outlet mavl39lwih Combined cycle Vﬂhtﬁ‘l 2 #&naena ld
qTLal

uFaNAINNIUTNAY Magnesium Hardness Tewing Inlet fiu
outlet mavlaehfiih Combined cycle wiasd 1 #naenad bild
dTiail

uFavAWFHRuTTAY Magnesium Hardness 7ewinN Inlet fiu
outlet mavlieliih Combined cycle wiaad 1 #nnaenad &
dTian

WHANAINNIUTIEY Magnesium Hardness 7ewiny Inlet #iu
outlet mavlavhih Combined cycle wiaaf 2 annenqad bild
d7Lal ‘
udAAMARATNEY Magnesium Hardness 38wing Inlet fiu
outlet mavlyvlwin Combined cycle Wi 2 ’&nnaenTila
7Ll

uFAA T A 00, 7WIN Inlet fiu Outlet
189 199 Wi Combined cycle widad 1 gnaenadbilddnT el
usavAIWdiiuTIaY 0O, Fewite Inlet fiu Outlet
pavlavlih Combined cycle wiaaM 1 anaenadladnT. el
usawA MR IaY 0O, TEwine Inlet fiu Outlet
vavlavhih combined cycle wiaah 2 #nnaenad bilddTiadl
usaeAIWdidnee 00, ewine Inlet fiu Outlet
vavlaelwii Combined cycle wiaaf 2 anvaennadlddnTiedl

152

153

154

155

156

157

158

159

160

161

162



5.50

5.51

5.52

5.53

5.54

5.55

5.56

5.57

5.58

5.59

5.€0

5.61

5.62

5.63

udavA Wi neY HOO ™ , 7EWIN Inlet fiu Outlet

nav 139 Wi combined cycle wingh 1 &nnaenna bl lddnT el
udavA Wit Iay HOO ,  7eWiW Inlet fiu Outlet
paslelith Combined cycle wiaaM 1 #&narn 1w ldsnTLAl
usavAWHitAdnae HOO |  7ewiN Inlet fiu Outlet

davTae Wil Combined cycle wiaam 2 &naenad bilddnaieil
udavAwthdnae HOO |  7ewiN Inlet fiu Outlet
189 179 Wi Combined cycle mha?‘l 2 @naEn 1Tl ldT LAl
udavA wdiiudnay Chloride J8winy Inlet #iu Outlet
sasvl3e Wil Combined cycle wiaah 1 anaen bildangiail
udAvAI NNt nAY Chloride 78wing Inlet #iy Outlet
pasvTaehiilh combined cycle winam 1 d@nienTd ldanT LAl
udavAWRRMTNAY Chrolide Fewine Inlet fiu Outlet
mavlae Wi Combined cycle wiah 2 s#nnawnnw bilddnT el
uRevA T aY Chrolide T8winy Inlet #iu Outlet
pavlae il Combined cycle wiash 2 dnavanad a3 LAll
udavawmdniudnee Sulfate 3ewine Inlet fiu Outlet
savlae il combined cycle winan 1 dntavnad bilddnTiall
usavANdInudnaY Sulfate 7emI1N Inlet iy Outlet
189 139 Wi Combined cycle mi'wﬁ 1 &n1ennTl lddT Ll
udewRWTdaY Sulfate 9emiNe Inlet fiu Outlet
pavlae Wil Combined cycle widsf 2 #nnawnaad bilddTiall
udasAI Wit 1ae Sulfate J8winN Inlet fiu Outlet
paslaelMih Combined cycle wiaah 2 anmarnnad a7 Al
udavR it Tae Silica 7twing Inlet fiu Outlet
paslelWiih Combined cycle wiaam 1 s&naznad bildanTiail
udavRmiindrae Silica 7ewiNN Inlet fiu Outlet

paslae Wil Combined cycle wiasf 1 snawntad ldsnTiall

163

164

165

166

167

168

169

170

171

172

173

174

175

176



5.65

5.66

5.67

5.68

5.69

5.70

5.71

5.72

5.73

5.74

5.75

5.76

5.77

udavA AT IAY Silica TewinN Inlet fiu Outlet

wav 139 W Combined cycle wiasm 2 d&nnaen 7l ladTe el
udavAmHtudnae Silica 7ewing Inlet fiu Outlet
pavlrelih Combined cycle i 2 #nnaenaad bilddnT el
udaeAwNaud 1Ay Ammonia TtMI19 Inlet fiu Outlet
19139 Wi Combined cycle wiam 1 dnnaenad bildang el
udavAIWFItuT 1Ay Ammonia 78M319 Inlet fiu Outlet
vavl3e bl Combined cycle wiash 1 dnnaeana lddTial
udavA NI 1Ay Ammonia 7831y Inlet fiu Outlet

nav 179 Wi Combined cycle mha?‘x 2 dnnanna b ldd@ el
udavAIMRtdnaY Ammonia 78wi1N Inlet #u Outlet
1av139 W Combined cycle wis 2 &rnaennad lddnT el
udavAI NI 1Ay Copper Teminy Inlet fiu Outlet

mav 139 Wi Combined cycle wiam 1 d#anazna bildsnTiadl
udavAWHIRMUTnaY Copper 7#mi19 Inlet fiu Outlet

wavl3e il Combined cycle wiasm 1 &marn 1 lddnT el
uNavA WA 189 Copper Ttw319 Inlet #u Outlet
vav 139 Wi Combined cycle wiaam 2 @naenwi bilddTi el
udavA WM 1aY Copper Ttwi9 Inlet #iu Outlet

189139 W1 Combined cycle Wi 2 §n1aenah LTl
wdavnnTNenNIaunay Copper Tuiatavain naelsehiih
Combined cycle wiasf 1 anaenad bilddTiail
udasN 1 TRANTaunaY Copper luia3avaluuiiu naeTre i
Combined cycle wiai 1 #n1aen 7 dsATL AT
udawn3fiendaunas Copper Tuiadasaimniu naeTie v
Combined cycle winai 2 #nnaenad bildanTiadl
udavn1TianTaunay Copper Tuiadasamuiu 1avTre vl
Combined cycle wiaaf 2 &nwnaad ldsnT1adl

177

178

179

180

181

182

183

184

185

186

187

188

189

190



5.79

5.80

5.81

5.82

5.84

5.85

5.86

5.87

5.89

5.91

uHAvA WA TN Zine FEwi9 Inlet iy Outlet
saelae i Combined cycle winai 1 &@nnaenaad bildanT.adl
uda9A WA EAY Zinc TewdN Inlet fiu Outlet
pavTavhith Combined cycle i 1 &nnaeniadlddTied
UHAA WAL AY Zinc T2win9 Inlet fiu Outlet
saelie i Combined cycle winah 2 @naenad bildsT.edl
uRavAWANtudIaY Zine 78wiv Inlet fiu Outlet
rasl79lwil Combined cycle winsf 2 &nenwdldanTial
usaenafandaumas zine lutadasaimuiu naelaelhih
Combined cycle i 1 d@nnaznai bi lddTiadl
usaenTiandaunay zine Turadavaiuin naeTaelwiiy
Combined cycle wiasi 1 dmasn i a1 adl
usaenaiandauras zine Tutadasaimui naeTaehih
Combined cycle wiefl 2 &nnaznaa bl ldans Al
uaenTiandaunas zine Turadasaimniu naelielwii
Combined cycle s 2 #anawnnTe ladnL Al
udavAmtidraY Aluminium 78wine Inlet fiu Outlet
paslsehiih Combined cycle i 1 &nawnnad bildans el
udavAIMRfdraY Aluminium 7eM318 Inlet fiu Outlet
pavT39 Wil Combined cycle wiaaf 1 d&naen i ldaNTLAT
udawAI A Eae Aluminium 7emi1N Inlet fiu Outlet
paslieliih Combined cycle wizam 2 anawnnad bildang el
udavAmiudnay Aluminium 78wing Inlet #iu Outlet
pavl1elwilh Combined cycle wiaaf 2 s&nawn T WaTLAT
usaenTiianTaunay Aluminium Tuiadacainiu paeTrelwiih
Combined cycle izl 1 &nnarnvi bildwnsiail
udasnafiandaunas Aluminium Tutadacauiu naeTeeliih

o
Combined cycle wiagh 1 ®&11wn1T ldd1TLAN

191

192

193

194

195

196

197

198

199

200

201

202

203

204



5.93

5.94

5.95

5.96

5.97

5.98

5.99

5.100

5.101

5.102

5.103

5.104

5.105

5.106

udasniandaunes Aluminium lutadasarunin masTaelwih
Combined cycle wiaam 2 &naenad bildanT.adl
udaen1Tiendaunay Aluminiun Tutadneaiumniu naeTre i
Combined cycle wiasm 2 &nnawn1ad ladn7 1Al
udavAIwHRAd A Iron 7ewine Inlet fiu Outlet
w9139l Combined cycle wingh 1 &nnaenaad LildsT el
UANAI AT AN Iron 7ewiny Inlet #u Outlet
wavlav i Combined cycle wiwh 1 #anaenadlasnTial
udavAWHEMdNaS Iron 7ewiny Inlet fiu Outlet

189179 Wi Combined cycle vni'm?‘\ 2 &marn1am bl ldd el
udavANHRUTNEY Iron F#M31y Inlet fiu Outlet
ravlaelih combined cycle wiiem 2 &nnaennad lddnTiadl
usgaenaianTaunas Tron luiadaseimui maeTaeluwih
Combined cycle winsh 1 &nnaeniad bilddnT el
udaenIRenTauneY Tron luiAdaswimuis 1aeTaelwih
Combined cycle wmiam 1 &naen1ad ladn7 @l
udaun1IReNTaunaY Tron uia3asaiwuiu maelae bl
Combined cycle wim 2 dnnaen13i bildsnT Al
udaenIianTaunay Iron luiadavetumuiu masTaehii
Combined cycle iz 2 &nnaen13 lddn7 LAl

U TEFINN L AR aRABAT T IR N en T L 2 Intake
uam%wu'zuﬁaasgﬁﬁuurmﬂ’fvumsnéavmmﬁu

udaA LT R mITE eI wniana s et T bt wan B
wavlavhiih Combined cycle wiish 1 dnnaenad bildanyi el
AR ML LR EITE NI N na s IaTa T 1w ol wiaa Bu
vavlavhih Combined cycle winah 1 #naenadldsnTi el
UFAIAIMLLT L LR MUTE 9 S e na s Iena T v L waa L Bu
wavlav i Combined cycle wirsh 2 #naenad bildwngiedl

205

2086

207

208

209

210

211

212

213

214

215

216

217

218

219



5.10°7

5.108

5.109

5.110

5.111

5.112

5.113

5.114

5.115

5.116

5.117

5.118

5.119

<4 o - . | ‘l % ' -3
UdaAULLTL Uaaunaﬂ”m'mﬂuanmawi'mnwnwu UWUVRD L &Y

vav 179l Combined cycle winah 2 anaen i lddnTiad

ud&awn W Rhizosoleniaceae
5aaéqu Phylum: Chrysophyta
udawn W Biddul phiaceae
5aaé1u Phylum: Chrysophyta
udawnNW Naviculaceae
5haé1u Phylum: Chrysophyta
udawn W Chaetoceraceae
5aa§1u Phylum: Chrysophyta
UaEtn IR

udaunw Eucampiaceae
5haé1u Phylum: Chrysophyta
udawnNW Fragillariaceae
5haé1u Phylum: Chrysophyta
uas&wntta

udawn W Nitzschiaceae
5aaéqu Phylum: Chrysophyta
udawnw Oscillatoriaceae
5ané1u Phylum: Chrysophyta
ud§awnN W Coscimodsicacese
5aa§1u Phylum: Chrysophyta

ud§aunW Bacteriastracea

Taamaﬁnmﬂaag'luﬁ'\m (A
Taammnmﬁg'luﬁms LR
Taam%mﬁag'lw"iﬁa

Taamaﬁnmﬁ‘aag'lu&*mma

Taamaﬁnmﬁaag'lu\‘ims '

Tasin@in mﬁnag‘luﬁﬁa

Tamin@vina s ag‘lu&ﬁa
Taamaﬁnmﬁ‘ag'lu\'iﬁa

Taamﬁi'mmﬁaag‘luﬁwm \a

'-“mag'lu Phylum: Cyanphyta Tauﬂniﬁnmﬁane‘lu&‘wma

udawn W Socillatorineae

7”mag‘lu Phylum: Cyanophyta Taawﬁﬁn'\ﬁ‘aag'luﬁ'\’m

udaunwW Rhabdonellidae

%’aag‘lu Phylum: Protozoa Taaﬂniﬁwmﬁag‘luﬁ'msta

220

221

222

223

224

225

226

227

228

228

229

229

230



5.120

5.121

5.122

5.123

5.124

u.4

W.5

w.6

w.7

udawnw Cyttarocylidae

5&99‘[\; Phylum: Protozoa '[aaﬂnaﬁn'\ﬁaag'luﬁwmm
udawnw Peridinidae

’a’aag'lu Phylum: Protozoa Taaﬂnaﬁnmﬁang‘luﬁmma |
udawn W Saphirinidae

’-fag‘lu Phylum: Arthopoda Taaﬂnﬁﬁnmﬁuag‘luﬁw
udawn W Limacinidae

'Ta'ane'lu Phylum: Molluseca ‘[aaﬂnﬁﬁnmﬁaag‘lw‘iﬁmta
udaanw A Phelenchoides |

’a’aag‘lu Phylum: Nemata Taaﬂnﬁi’mmﬁaag‘lw.iw

WA AN TNIAN TAUTAINEA MMUUBEAINBILT

saeTae Wi Combined cycle winah 1 Fui 23 w.a. 2527
WA ANBEN 1 TIAN TAUTAINBR MM RIRBILT

189179 Wi combined cycle wiagh 1 Jul 23 w.a. 2527
usavinHEN 1IN TaUTa IR NMMBLRIIBILT W

wasT39lWiih Combined cycle wiaem 1
udavinMrN1TianJaunavianMLUar BT

189179 W combined cyclé winah 1

UAANANHEN 1IN TAUTBINBAIMUAE ANTBILT W

pavlae Wi Combined cycle wiaan 1

WA SRNHEN1TIIONTEUTBINBAMUUBEAITAILIT W

yav13e Wi Combined cycle wiasf 1

UNANATNARN 1 TIIANTBUTENEA MUUBEAIBILIT
yavlaelwiih combined cycle wmiash 1

U RN 1 THAN TEUT B ITEANMLUBE AIIBILITH

yavlae il Combined cycle wiaah 2 il 30 w.n. 2527
usasinuan 1 fianTaunananuuMas BT
yavTrelwih Combined cycle wizah 2

230

231

232

232

233

247

248

249

250

251

252

253

254

255



udaeﬁnuwm‘sﬁm-iauumriammﬁuazg?:ﬁuu-nd
pasT79lWih Combined cycle wmiaah 2
uﬂavﬁnmwﬁm-iauueﬁamw\iuazg?n‘hm'nﬂ
yavlae bl Combined cycle wiaam 2
ustms‘a’nwn'11ﬁ'en1'aunasniammthmxgﬁﬁuu1'\ﬂ
189159 Wi combined cycle wiasm 2
us(miinmwm'sﬁaniauumriammthmseﬁﬁum'm
pavlreluiih Combined cycle wmiiah 2

256

257

258

259
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