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Abstract

The inhibition of the corrosion for Tin was studied in 0.1N hydrochloric acid, sulfuric acid
and nitric acid solution. The efficiency to resist corrosion of pyridine on tin substrate was compared
using weight loss and electrochemical potentiostat polarization methods. The experiments were
carried out in 0.IN hydrochloric acid, sulfuric acid and nitric acid solution in the absence and
presence of inhibitor. As the concentration of pyridine was increased, the corrosion rate has
decreased because Tin has increased the corrosion resistance. After the protective film was
destructed, the corrosion rate was slower than the absence of pyridine acid solution; pyridine

exhibited better performance as a corrosion inhibitor for Tin in hydrochloric acid solution.
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I (standard electrode potential)
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Eectrode potential, £°
(volis vs. standard
Oxidation (corrosion) reaction hydrogen electrode)

Au— A" + 3e- +1.498

2H,O — O, + dH* + de™ +1.229

Pt — Pt2= + 2e- +1.200

. Ag— Ag” +.e” +0.799

More cath N Hg — Hg2" + 26- +0.788
(less tendency to corrode) Feay -SiFeY 4~pe- +0.771
4(OH)" = O; + 2H,0 + de- +0.401

Cu— Cu?* + 2e- +0.337

Sn?° — Sn*~ + 28 +0.150

H, = 2H" + 2e~ 0.000

Pb — PD?2" + 2e- -0.126

Sn— Sn?" + 2e° -01436

Ni — Ni2* + 2e- -0250

Co— Co?* + 2e- -0277

More anodic Cd — Cd?* + 2e- —0.203
(greater tendency to corrode) Ee, — g:?j : gg’ _8‘7122
In—In?* + 2e- ~0.763

Al — AP* + 3e- —1.662

Mg — Mg?* + 2e- -2.363

Na— Na* + e~ -2714
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2.4 Uszianveamsnansou (Type of Corrosion)

2.4.1 MINANIDUNVVEINNEND (Uniform or General attack Corrosion)
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2.4.2 MINANIOUIIDIINTaHZAIINY 2 ¥HA (Galvanic or Two-metal Corrosion)
s a dy ald' a 4 1 3/ @ ci/’ 1 =} 1 [ a
Wugdupvinaduldiieloinssnouegniounusia 3 0619 Ao Tanza1anu 2 ¥ia
ad ) [ :Jl 4 ) [ a [ 1
arsoaninslad wazdninszualidh duiu Wi Tansanrianumguaslums

° ' a o A LY ° Y a a o
asnYy uazuﬂawzmwuﬂnumwamaﬂumﬂﬂﬁw ’1]31’]'11‘”“]{?1fnillﬂﬁ“llﬂﬂﬂlﬁﬂﬂiﬂu

Y
a &K =]

v ' [l
sendneTansiagesriliaty mzinadfnsomsiansouveslan: Taohdanilsezsimii

=4

‘d' r-. 3 LY o Y d‘ o Y U 1 @ 4 LY P=1
adunelua sadndaimintuuaIng dmsuamianusisdndvedlanznailaezil
o VoA o " W a v " o & Y

AndgININMIoAININY wmmﬂﬂmﬂmswmwmNﬁnsmmgmiﬂahlaiﬂmmﬂu

y a A ' v 1w 4
jNIREN N Tﬂﬂilﬂ'lﬂ’J'llmNﬁﬂEJm"lﬂ‘Uﬂuﬂ



11

Frodwy winfyniildiinseile uviuﬁqndau“lmjﬂgu%gnwﬁﬂﬁuiﬂﬂms‘qu
wiumannirdeiynifusuildunnag daolulih wazieannindevesdiyn luidlusuase
fosumy dary uiuAyndeingnldussyems Aynszliaidnd IWihuesgrumiiy
~0.136 Toart drumdnesiimdndiniuasgnuiin —0441 Taav fafuneldans
st aynezfiudauning daumdnndnaduiuelua dnfudidinuenvediu
uw’um5ﬂnﬁ'wquﬁuﬂﬁﬁuﬁaﬁnmimmﬁ manndziiamssansouluvaziiaynesla
anianseu (Ui 2.200) usﬁiﬁuwiumﬁﬂﬂé'mguﬁuﬂﬂyagi‘luamazﬁ"hiﬁmmﬁw?amﬂ
BONFIIN ﬁuﬂ%zu]E'Uunflmffmaiummumﬁnﬂé'ﬁ Faasrhaynamsoldlss Towilu
mslfidumsuzussgomsnsoniosinld

Cathode

< Zinc 14 Y] P—Anode Tin T i

)§<—‘ Cathode
Steel | ™ ? Steel

(a) (&)

Anode

~ 4 a0 a [ o o a
717 2.2 wavesufinenganssuue Tua-unIna v 1van densd uazdyn [3]
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Y o w ~ a = = A 1 U dy ~ z 3
19NANAITHIITUIBNUTZNITHIS ﬂBEW]S'lﬁ’JHiSH’J’NWWV]‘U?N‘U’JLLﬂT‘Vlﬂua2‘1]’3

E4

d'a d? 4’! 4:‘ d'd =) 1 Y ] df d’
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Uncoupled Coupled
Environment Zinc Steel Zinc Steel
0.05 M MgSO, 0.00 -0.04 -0.05 +0.02
0.05 M Na@,SO, -047 -015 -048 +0.01
0.05 M NaCl -015 -045 -044 +0.01

0.005 M NaCl -0.06 -0.10 -013 +0.02
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2.4.4 M3NAnIoUTHANNS (Crevice Corrosion)
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Corrosion
control
1
| — T T I L
Materials: Coatings: Design: Cathodic and Environmental
selection: anodic protection  control:
Metallic Metallic Avoid excessive Temperature
Nonmetallic Inorganic stresses Velocity
Organic Avoid dissimilar Oxygen
metal contact Concentration
Avoid crevices Inhibitors
Exclude air Cleaning
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2.6.1 M3190n1FIaq (Material Selection)
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. Stainless steels—nitric acid

. Nickel and nickel alloys—coustic
Monel-hydrofluoric acid

. Hastelloys (Chlorimets)-hot hydrochloric acid
Lead—dilute sulfuric acid
Aluminum-nonstaining atmospheric exposure
. Tin—distilled water

. Titanium—hot strong oxidizing solutions

. Tantalum-ultimate resistance
Steel—concentrated sulfuric acid
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2.6.3 M309nUUY (Design)
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4.8 M3IUATSTIVIYD (Data Analysis)

y
stuvuvesdoryaTavaiulnnjaz Idnanmsnadeudids Potentiostatic H11#AU Tane
¥ 1
= A a v ' Jou @ a
naaoUil Weight loss Hnvy wazalimsnenszue Fuiluilesdudunandrly Tasdnanis
NATOUNU Potentiostatic 11 T/gmsdmuam Weight loss wiemnszuaian1izaii

gl lgsansasmssanseu ldmuaums

weight loss (g) X 3165 (Llm*s/cm"y)
corrosion rate (Um/y) =

area (cmz) X density (g/ cm3) X time (s)

weight loss (g) = current (C/s) * time (s) * equivalent weight (g/C)
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5.1 gunsamazasndnlslumisnaaes

[ 1 a a o Y 4
minaaoumsfianioulasis Potentiostat 1az3S Weight loss vzAvaldgunsaiias

Y
sl lunsnaaoenail

1594 Potentiostat 1 §{7 ﬂszﬂau‘lﬂﬁaﬂé’hm?m Potentiostat Three - electrode cell
1az1n30991AN5 I

- VIAFW 18 1A

- ¥adadsuing 1000 A, 1 v70

- ATTUDNAINUUIA 10 AV 100 ¥a. 061982 1 979
- YiapAvon 1 vaoa

- dalavua 10 wa.

- VINYNBURUAZINGN 2 %A

- IAnEAEIS 1 1A

- Tawnesvuia 50 A 250 ua. 8E19ag 1 1A

- AIEATHNTIY

- wSeel¥nuden (Hot plate)

- ey

- nsalelasnassndudu (HCD

- nsadasnidudu (1,50,

- nsaluasmdudu (HNO,)

- InS8u (CHN)

- lasTxdouee Isedla (Na,pO,)

1A
- UNeAYn
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5.2 THABHMSNADDY

Y ' a d'dy ] ad ' A ad P
mimﬁauminﬂnsammﬂunﬁluwuumeami‘lu 2 ’J‘ﬁﬁlﬁiy‘] f1? 79 Potentiostat LDy

[l i4
75 Weight loss Galia5msaane 1

5.2.1 MInagauMsnan3oulaaIT Potentiostat 13TMINARDIAIT
= ad A A ]
1. mseudsazawdan nslad 0.IN vee HCl HNO, H,80, 1#ilSasesas
1000 ya.
=) . . y 9 s I o
2. IATYUHI5AZAW tri — Sodiumorthophosphate (Na,PO,) 114U 15 1losidud lasula
folsuns
= = Ao Y
3. IATEULNNAYNALVUIA N1 2 FU. 817 5 B, LAZHUT 0.5 .
4. vdwmsdynludadenszmunse udnih ldulumsaza Napo, e 1y
A A o w o g g o < /W 9
a1 10 Wi e vansuluiuuazariueen lodaag miniuihwdaliud
4 _ ).
5. 1AIAT94 Potentiostat LAZIAT091ANTIN

4

6. wmsdynunlszneudh Ay Three - electrode cell TavliiufiAvesiyn S
TudaduasazateoianIng'led 1 msrawufmns

7. Bumsazaedidninslad 250 om’® 29114 Three - electrode cell T¥UALA
UYBIUHUALYN

8. GI'EI%’JMM“NTE’)'N’;)‘Q (Reference electrode) uazi‘?ﬂﬂﬁwﬁnm (Working electrode) 19
AU Three - electrode Cell

9. U5y Cell switch TfiAoumndmmni “dummy” il dumiis “external” 1o
A155UAINTLEDIN Three — electrode Cell

10. soldmdndTiihnadi (8, Sufind1 B, uaz 1,

11, U5us B 1 uag B2 2o liinTosihimaiiiudnglih 1dnseunque E,

12. U5 Scan rate iitefmuasmaudeyaiideans

13. 15U Delay Weimssudasunieanans 1tz ay

14. nally Start 1ndes NFoUMIUSY Scale VounToaNAnsIFIMINZAY 1017

Funariumslasunlasveensvl lugenins il dounnuduldedadanu

o o 4 :/’ 1 v g a a Y :j
15. Vnﬂ']i‘ljiﬂlﬂ?ﬂ\iﬂﬁ“ﬂ ‘i’llﬂl 1. %uﬂﬁg‘ﬂ\uﬂuﬂ'i'lwl,'ﬁJL‘lJﬁﬂuﬂ')’]u‘lfulﬂuﬂﬁﬂl!ﬁﬂ
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16. Tuiinidunsmaslunszauns v
17. Y5V Cell switch Wideuaindumua “external” luhilu dumvs “dummy »
18. 1A Pyridine ATANUYUYU 200 400 600, 800 1Ay 1000 ppm adlumsazaly

ad L4 9 A o [ : (5
ULaﬂI“ﬂillaﬂ Lla3L§Nﬂ1ﬂ15ﬂﬂﬁﬂqtlﬂuﬂ\ulﬂ‘ﬂﬂ 9

5.2.2 Manageumsianseulayds Weight loss 3Ensnansadan
1. nFeumsazawsiannslad 0.IN ¥8d HCl HNO, H,S0, ¥iiSunaseduas
1000 ua. dasluwandsnna 1 3as $19m 9 van Fail
1;911‘1;1 1¥ensazarwnsa HCl Tavd vaai 1 Ay pyridine dauvaad 2 fa 9 1Hu
pyridine 43082 1 2 3 468 10 1A 20 ¥ioA MWAIAY
igﬂ‘?'l 2 ey 3 wSoumsazatomileuduyadi 1 WiswAiAsunnmsazatonsa
HCl Wiuensazalunsa HNO, 1Az H,S0, aAwd ey
2. W3UNAITAZANY tri — Sodiumorthophosphate (Na,PO,) 1udu 15 1losidud Ingnaa
aodsuag
3. S ouurnAyn 80 WesiSud fflvina nfa 1.5 fih o1 25 72 A 02w,
4. durdynludadenszaunse udanirhldulumisazaw Napo, fiden i
a1 10 1 i aidaliud sl Faihmin snduiindudazus
5. durinfynugaslumsazmoudazvaa i on’ld falAuna 96 91 1ua
6. iloasumAmimuA Yurudynuianuazen Taeldhlsedrari iile
fsamsfiRannmssansey idnidalids thldFanindnade wiufindumas

LUHY



un 6

wanInaasstazazlnwansnaaes
6.1 HANISNADDININATOUMINANTOUIALIT Potentiostat
o ' U v a .. { v
6.1.1 HAN1INARBININANTOUVDIAYN NBULATHAUAN Pyridine AaNuEuIY 0 200 400
600 800 LAz 1000 ppm luesazarensa HCl Anvududu 0.1 N Taen1sNAToUAILIAT B

£ H ' E4
Potentiostat 11N13NAADA 3 n34 Vlﬁﬂﬁlﬁuﬂ'lmﬁﬂﬂﬁlﬂﬁ“ﬁ 6.1 U

3197 6.1 AURATURIWANSNARBINISAANTOUYBIAATY 0.1 N HCI 1ioiAy Pyridine i

AMUTUAL 0200 400 600 800 UaT 1000 ppm 1n87T Potentiostat

ANuTuIY Annde
904 Pyridine E, Jo Jroa e,
(ppm) V) | (mA/em) | (mA/em) | (mA/cm’)
0 -0.396 -0.1 0 -14.3
200 -0.371 -0.1 0 -13.6
400 -0.349 -0.1 0 -12.8
600 -0.360 -0.1 0 -12.3
800 -0.354 -0.1 0 -12.6
1000 -0.350 -0.1 0 -11.6
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6.1.2 HAMINARDINIAANIBUVDIAYN NOUUATHAUAN Pyridine NAUITUTU 2000 4000

d'! 5 9 d’ [ x:ly
1399 Potentiostat 'lﬂwamimammumswm 6.2 AYU

uag 6000 ppm TUa50£A1WNIA HCl H,S0, tag HNO, Nnnududu 0.1 N Tagmsnagoudiy

M3191 6.2 HANIINAARINIAANTaUYBIAYN lUuEITazaIwnsA HCl H,S0, tag HNO, #

ANUTUTYU 0.1 N iolAN Pyridine 7 AU 0 2000 4000 LAz 6000 ppm 1833

Potentiostat
_ HCI H,SO,
AUV UUVU ) )
i 4% EO jO Jmin Jmax EO JO .]min -]max
U949 Pyridine
V) (mA/ (mA/ (mA/ V) (mA/ (mA/ (mA/
(ppm) 2. 2 2 2 2 2
cm) cm) cm) cm’) cm) cm)
0 -0.417 -0.1 0.9 -15.5 -0.434 -0.1 0 -17.8
2000 -0.342 -0.1 0.4 -12.0 -0.384 -0.1 0 -13.4
4000 -0.322 -0.1 0.5 -10.7 -0.370 -0.1 0 -12.6
6000 -0.345 -0.1 0.1 -10.2 -0.271 -0.1 0 -10.2
N HNO,
ANULVUIU ;
o EO Jo Jmin )4
VDN Pyridine
(ppm) 2 ) :
cm) cm) cm)
0 -0.285 -0.1 1.2 -8.3
2000 -0.275 -0.1 1.6 -8.6
4000 -0.270 -0.1 1.6 -11.2
6000 -0.230 -0.1 1.1 -6.0
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MNHAMINARBINISHANTeUeIAYN AouuaznduRy Pyridine AnTududu o0 200 400

600 800 Ay 1000 ppm luesazawnsa HCl Ainnududu 0.1 N TAEMINATOUAIBIATDA

Potentiostatic @135 auaAINa Tugdveens WAzl 6.1

)

Py
ALUAT

rouil/ars

AU UWHUNTSL

517 6.1 nsmluaaendURUTTENMI1 Current density 1as Potential Y84M3gnAANTOY

vosdynlumsazawnsa HCl anndudu 0.1 N nounasndudy Pyridine inamndudu o

200 400 600 800 11A 1000 ppm IABAIINATBUAIBIATO Potentiostat

14T o W
; Sou EPT
1249 200 ©P77
40
61 $Q0 Ff™
2000 B
O -
f T ’ 4
~ 600 @ - =300 0]

dnd i (Trav)
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6.2 HAMINARRINATDUMIHANIOUIALIT Weight loss
6.2.1 HamINAFeUYsEANTN MUY Pyridine HAMTNTL 0 200 400 600 800 1200 1600
2000 1z 4000 ppm Tuamsazamensa HCl Ainnududu 0.1 N a3 Weight loss Hinsinde

4 ]
1NNTNAGDI 3 AT UHAINAAINTITIN 6.3

M3197 6.3 HamsnageUsEAnTnIMYeA Pyridine inudndua1eg lu 0.1 NHCI

anududu Wminmdsverudyn () PR
Wmiinigey
994 Pyridine , /4
AIUMINANBY NaIN1INARDA el (g)
(ppm)
0 2.5347 2.5179 0.0168
200 2.6188 2.6066 0.0122
400 2.5462 2.5341 0.0121
600 25116 2.4999 0.0116
800 24253 2.4142 0.0111
1200 2.4064 23993 0.0071
1600 23901 23857 0.0044
2000 24323 2.4292 0.0031
4000 24371 24361 0.0010
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6.2.2 HaMsNAFOVUTEANTA NS Pyridine NANUITNTU 0 200 400 600 800 1200 1600
2000 182 4000 ppm Hasaza1wnsa H,50, nanududu 0.1 N Tag33 Weight loss Himsindu

k4 ]
INNITNARDI 3 AT LAAIHAAIAIIINN 6.4

M5197 6.4 pamsnagoUlsz ANSNWUBI Pyridine Ainududusaieg 1w 0.1 N H,S0,

AN Thwiinveausudyn (g) v
WIMUNNYY
Y04 Pyridine . .
NDUNITNADDY HAINITINAADY ne'll (g)
(ppm)

0 2.5777 2.5206 0.0571
200 2.5384 2.5243 0.0141
400 2.4551 2.4379 0.0172
600 2.4563 2.4409 0.0154
800 2.3933 2.3773 0.0160
1200 2.4813 2.4698 0.0114
1600 2.4642 2.4470 0.0172
2000 2.4829 2.4680 0.0149
4000 2.4744 2.4569 0.0175




6.2.3 Wan1sNAdoUUTANTN MUY Pyridine NAMUITUTU 0 200 400 600 800 1200 1600

52

2000 1182 4000 ppm Tud1yazawnsA HNO, Hanududu 0.1 N 1as7T Weight loss imsinde

Y "
INNITNAADY 3 ASI LAAINAAIATITIN 6.5

M9 6.5 LanIHanINAaeUYszAnTAIMYeY Pyridine Annudududnn Ty 01 N

HNO,

Yy 9 :, ] c; (=

ANUVUIY HIMUNIRAYUDIHUAYN (g) Y o4
HIMUNNGY
994 Pyridine ' .
NOUNITNAADN HAINIINAD DI g (2)
(ppm)

0 2.4945 2.2441 0.2504
200 2.5348 2.3291 0.2057
400 2.5034 2.3075 0.1958
600 2.5187 2.3670 0.1517
800 2.4827 2.3788 0.1040
1200 2.5057 2.3819 0.1238
1600 2.6045 2.4416 0.1629
2000 2.5163 2.3815 0.1348
4000 2.5713 2.4508 0.1205
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¢
6.3 MIANTITHHANINARDY

v ¥ 4 v k4
6.3.1 hminfigymie ldmlannmsiniminvessunageuneunisnaassa s wiu

NATOUNAINITNADDY

v 1
Tas W, Ao dhwminigayvely

¥
LY a

W, A9 MHINYIFUNATaUNDUNINIINARBY

X

D
O

v v
] L a

W, A9 UIMUNVDIFUNATBUNAININITNARDY

P

9 ¥
o8 MUPYBITUIUNUMINMIINATBUAD 2.5887 NSU

v L4
o

HIMTNUITUNUNAIMINATDY 7D 2.5720 NTY

E4 v 0
v W o v A

aniy hminfigymelife 2.5887-2.5720 = 0.0167 n3u

Ed ¥ 4
wasnniuinhminigymoly (Weight loss) ¥oaBuAYNNATBUNG 3 ATWIHIMN

v ¥ ¥ .
masluusazANUTNIUYRI Pyridine TANANITAILINII 3 ATI A9A151991 6.3 D9 6.5

Y
6.3.2 MINMUINYTEANTNINVIFITIVTINITAANTOU (1NID Weight loss)

LBy | R N | D) K il (6.2)

a\ e @ z {a s <3

%Eff A UszaAnsnmuesassudanaadunlesidus
v " vy
v A =1 % (%

¥
X,  fe hmindgywie T luvasi lilasduds

v
v s

v ' '
X, fo shminfgyme T luvasiiasiuds

k4 v
i o o/

Ao e lulimsdudahminigymiellfe 0.0126 nSy

=2 A

' 1 ¥y
uazluvlai 1§93 Pyridine (Y uasdudududu 200 ppm
w5 ¥ v A
aatiu dminigymellfie 0.0091
¥V kY
iz antnwveaasdudald aeil

%Eff=(1-0.0091/0.0126)*100 = 27.44%
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6.3.3 MIRMWIUMISATINIAANTOU (INIT Weight loss)

Corrosion rate (mpy) = 534W/DAT ~ ....ooeeeienn (6.3)

Tav w = wdmiinfigame’yl (Weight loss, mg)
D = AN YT UNATO (glem)
A = MufRvessunAgey (n)
T = nalumsmmsnaasy (hr)

M99 6.6 HanIlszANSMWUBA Pyridine AinNududUA19 11 0.1 N HCI H,SO, HNO,

anududy |
% Efficiency | % Efficiency | % Efficiency
U914 Pyridine
(HCD (H,80,) (HNO,)
(ppm)
0 0.00 0.00 0.00
200 27.44 75.31 17.85
400 28.03 69.82 21.79
600 30.62 73.09 39.42
800 34.00 72.04 58.48
1200 57.85 79.98 50.55
1600 73.56 69.94 34.96
2000 81.71 73.85 46.17
4000 93.84 69.29 51.88
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M99 6.7 HAMIAUIUMIBATIMIANANTOUIINIT Weight loss ¥99n3A HCI H,SO, LATHNO,

v
A

AnANUUTU 0.1 N

ANnuutu | o } o 3 oo
F1510130ANIBU | 9RIINITNANIDOU | DATINITNANTDU
Y94 Pyridine
14 HCI (mpy) 11 1,80, (mpy) | 14 HNO, (mpy)
(ppm)
0 1.7011 5.7933 25.4054
200 1.2344 1.4306 20.8702
400 1.2243 1.7485 19.8691
600 1.1803 1.5591 15.3914
800 1.1228 1.6200 10.5484
1200 0.7170 1.1600 12.5640
1600 0.4498 1.7417 16.5243
- 2000 0.3111 1.5151 13.6767
4000 0.1048 1.7789 12.2258

10 6.2 ﬂswwuamumuﬂ ma”lﬂmmwmamwmumm Pyridine ch-lﬂiﬂ‘ﬂﬂ 3 Fia

¥

Hmingah Anoldemvnududuvos pyridine Tunsana 3 wile

0.30

0.25

0.20

7]

aunwly (g)

Y

0.15

&
n

0.10

il

g
HUIN

0.05

0.00

0 1000 2000 3000 4000 5000
ANUANTUVRA pyridine (ppm)




' ] v
517 63 nsuaasdse AnEamaea Pyridine NANududUA199 AU Tunsane 3

L'

p il . ¥
152 @NTNINUBA pyridine dieiuaNuudUDa pyridine TunIAN 3 WUF

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
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10.00

0.00

d.

¢ g
ILBURA

Uszaninn (o

0 1000 2000 3000 4000 5000
anuiduduues pyridine (ppm)

v » » v ¥
51 6.4 n3mluanssammisiansouilomiunmududuves Pyridine lunsana 3 ¥iia

T » Ed
sarmafanseuvesdynilaiuanududuves pyridine lunsania 3 ¥ue

30.00

))
]

25.00

(mp

20.00

]

NIDU

15.00

@

ATINIINA

10.00
5.00

o

0.00

0 1000 2000 3000 4000 5000
9. 3 . g
AUIVVUVDY pyridine (ppm)
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6.4 aglwamsnaasy

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

MInmMsnageuMInansoulayds Potentiostat WU

4 a J U v a - 1 () EY Q' 4
1$aN915191AA1 E, NOULAZHAUAN Pyridine WU A1 E, T Tumugavu uees
¥ g a a Y ' o ' A 2 a Yy v
Tmun ﬂunummﬂmmummsﬂﬂnsaumumﬂwmuﬂsummmwmumm
Pyridine Niauaa 1)
A a ] Py - Y 1 [ o Y =
Bornsanannsmlugfinsi/Fouanudu woh wdnddudesiuvesdyn

o Y

v A VoA 1 @ 1 a 3 a <
20MNIABLA" auﬂUQMﬂ’JTNﬁﬂﬁQ‘H‘Vl'ﬂuﬂﬂﬂﬁﬂﬂﬂiﬂutwu‘?j‘l\lﬂmﬁﬂﬁj@EJ

'
A A

Fafarsananauduveansminud1 vasnnhaynisulinsiansey AWFWVeN
asiinua Tuanas uazi j, anas uaaed wdwnfinynisugnianseuudl §as
MsfansounduRy Pyridine avlumsazatonsalalasnaein nsadailin uaznia
lupSn Atiadudy 0.1 N anas
Svfunsalelasnassnuaznsadanin Wedunaningd 6.1 (3 mluaan
v o ' g 7y ' - 1 [ [
FUWUTZN I Current density 1122 Potentiostat) W31 Pyridine 9z8tlpInUMINA
1 9 1 v "o [ a ' Y (Y v 1 [ ]
denldeiadany undmiunsaluain nud uua Tiulumsilesfunsdaseudal
FAUNINAIS
A o v o d ' a a - [ Y Y
Hedunaainniviaasnnudusiusszninsz@nsnmaued Pyridine NUANUAIUTY
¥4 Pyridine AANUMTNIUGY 9 15U 4000 wag 6000 ppm wu Uszanimmuss

. = Y d’dd?
Pyridine N1 THUNATY

MnmsnaaeuMItansoulagit Weight loss WU

$asimsfanieuvesiynizanaviieifin Pyrdine avlludisazainia Taomnizly
o ow o ' ' ) A s 2 A
nsalalasnassn 9a51MINANTOUITAADIABUUYNUIN A sz 90 WosiTua 11D

=) ey o % a a
wepuifeniv nsada3n naznia luain
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65 J0130iHaN1INAADY

v A v Y ‘d' U 1= ] dy a:;q Qy a ‘;;
6.5.1 “114msmamthmuﬂswawwmmmu"lﬂ“lm Y WUNHIVOITUAYNNATDU LA

6.5.2

6.53

o w A a A A [ ' ° sl:‘ LY Qy s AN Ya
TIAYAD 1J53J1mlﬂﬁ’r)m‘ﬂuwainﬂﬂ'liﬂﬂﬂi’ﬂu ‘Vlﬂ‘riu‘l‘ﬂUﬂ‘Uﬂx‘l‘UHﬂuﬂ‘ﬂﬂﬁﬂUﬂqﬂn

D.

Al ueu
a (:{ a dy a ay a a d? v a o Y
aunoenlsaNNAYLUUAIVBITUAYANAT O aunsoinatuldnasanar Inaiiln

3

' A
anunuLHunssuaaaandon 1
a a s = Y EY a a A o
31005 1LaalTE@NTNINUDY Pyridine aeiu 1@ Tduvesdse@nimmnaui
' 9 .
&5insi o) asiuas sndumszraveslalasaulesonlumsazaenia 99z

13 aaa o 7 . a a ' a Y 2 =) o = 1
Mn3e1nU Pyridine Tudsai lue1amanala 341 Pyridine INGIUNTIUGNYA

]
v A

FUNAIVBIAYN
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MANUIN D

Corrosion inhibitor reference list

Metal Environment Inhibitor
Admiralty Ammonia, 5% 0.5% hydrofluoric acid
Admiralty Sodium hydroxide, 4° Be 0.6 moles H,S per mole NaOH
Aluminium Acid hydrochloric, 1IN 0.003M o phenylacridine,
B naphthoquinone, acridine,
thiourea or 2-phenylquinoline
Aluminium Acid nitric, 2-5% 0.05% hexamethylene tetramine
Aluminium Acid nitric, 10% 0.1% hexamethylene tetramine
Aluminium Acid nitric, 10% 0.1% alkali chromate
Aluminium Acid nitric, 20% 0.5 hexamethylene tetramine
Aluminium Acid phosphoric Alkali chromates
Aluminium Acid phosphoric, 20% 0.5% sodium chromate
Aluminium Acid phosphoric, 20-80% 1.0% sodium chromate
Aluminium Acid sulphuric, conc. 5.0% sodium chromate
Aluminium Alcohol anti-freeze Sodium nitrite and sodium
molybdate
Aluminium Bromine water Sodium silicate
Aluminium Bromoform Amines
Aluminium Carbon tetrachloride 0.05% formamide
Aluminium Chlorinated aromatics 0.1-2.0% nitrochlorobenzene
Aluminium Chlorine water Sodium silicate
Aluminium Calcium chloride, sat Alkali silicates
Aluminium Ethanol, hot Potassium dichromate
Aluminium Ethanol, commercial 0.03% alkali carbonates, lactates,
acetates or borates
Aluminium Ethylene glycol Sodium tungstate or sodium

molybdate




Corrosion inhibitor reference list (continued)

Metal Environment Inhibitor

Aluminium Ethylene glycol Alkali borates and phosphates

Aluminium Ethylene glycol 0.01-1.0% sodium nitrate

Aluminium Hydrogen peroxide, alkali Sodium silicate

Aluminium Hydrogen peroxide Alkali metal nitrates

Aluminium Hydrogen peroxide Sodium metasilicate

Aluminium Methy! alcohol Sodium chlorate plus sodium
nitrite

Aluminium Methyl chloride Water

Aluminium Polyoxyalkene glycol fluids 2% Emery’s dimmer acid
(dilinoleic acid), 1.25%
N(CHMe,),, 0.05-0.2%
mercaptobenzothiazole

Aluminium Seawater 0.75% sec. Amyl stearate

Aluminium Sodium carbonate, dilute Sodium fluosilicate

Aluminium Sodium hydroxide, 1% Alkali silicates

Aluminium Sodium hydroxide, 1% 3-4% potassium permanganate

Aluminium Sodium hydroxide, 4% 18% glucose

Aluminium Sodium hypochlorite Sodium silicate

contained in bleaches

Aluminium Sodium acetate Alkali silicates

Aluminium Sodium chloride, 3.5% 1% sodium chromate

Aluminium Sodium carbonate, 1% 0.2% sodium silicate

Aluminium Sodium carbonate, 10% 0.05% sodium silicate

Aluminium Sodium sulfide Sulfur

Aluminium

Sodium sulfide

1% sodium metasilicate




Corrosion inhibitor referencé list (continued)

Metal

Environment

Inhibitor

Aluminium

Aluminium

Aluminium
Brass
Brass

Brass

Brass

Cadium plated
steel
Copper

Copper

Copper

Copper & brass

Copper & brass

50% sodium trichloroacetate
soln.

Tetrahydrofurfuryl alcohol

Trithanoamine
Carbon tetrachloride, wet
Furfural

Polyoxyalkene glycol fluids

50% sodium trichloracetate

soln.

55/45 ethylene glycol-water

Fatty acids as acetic

Hydrocarbons containing
sulfur

Polyoxyalkene glycol fluics

Acid sulfuric, dil

Ethylene glycol

0.5% sodium dichromate

1% sodium nitrate or 0.3%
sodium chromate

1% sodium metasilicate

0.001-0.1 aniline

0.1% mercaptobenzothiazole

2.0% Emery’s acid (dilinoleic
acid), 1.25% N(CHMe,),,
0.05-0.2% mercaptobenzo-
thiazole

0.5% sodium dichromate

1% sodium fluorophosphates
H,SO,, (COOH), or H,SiF

P-hydroxybenzophenone

2% Emery’s acid (dilinoleic
acid), 1.25% N(CHMe,);,
0.05-0.2% mercaptobenzo-
thiazole

Benzyl thiocyanate

Alkali borates & phosphates




Corrosion inhibitor reference list (continued)

Metal

Environment

Inhibitor

Copper & brass

Copper & brass
Copper & brass

Copper & brass

Copper & brass

Galvanized iron

Galvanized iron
Iron

Lead
Magnesium

Magnesium

Magnesium
Magnesium
Magnesium
Magnesium
Magnesium
Monel

Monel

Polyhydric alcohol anti-

freeze

Rapeseed soil
Sulfur in benzene solution

Tetrahydrofurfuryl alcohol

Water-alcohol

Distilled water

55/45 ethylene glycol-water
Nitroarylamines

Carbon tetrachloride, wet
Alcohol

Alcohol, methyl

Alcohols, polyhydric
Glycerine

Glycol

Trichloroethylene

Water

Carbon tetrachloride, wet

Sodium chloride, 0.1%

0.4-1.6% Na,PO, plus

0.3-0.6 sodium silicate plus

0.2-0.6% sodium
mercaptobenzothiazole

Succinic acid

0.2% 9,10 anthraquinone

1% sodium nitrate or 0.3%
sodium chromate

0.25% benzoic acid, or 0.25%
sodium benzoate at a pH of
7.5-10

15 ppm. mixture calcium and
zinc metaphosphate

0.025% trisodium phosphate

Dibenzylaniline

0.001-0.1% aniline

Alkaline metal sulfides

1% oleic or stearic acid
neutralized with ammonia

Soluble fluorides at pH 8-10

Alkaline metal sulfides

Alkaline metal sulfides

0.05% formamide

1% potassium dichromate

0.001-0.1% aniline

0.1% sodium mitrite




Corrosion inhibitor reference list (continued)

Metal Environment Inhibitor
Monel Tap water 0.1% sodium nitrite
Nickel & silver Sodium hypochloride Sodium silicate

Stainless steel

Stainless steel

Stainless steel,
18-8

Stainless steel,
18-8

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

Steel

contained in bleaches
Acid sulfuric, 2.5%

Cyanamide

Potassium permanganate
contained in bleaches

Sodium chloride, 4%

Acid citric

Acid sulfuric, dil

Acid sulfuric, 60-70%

Acid sulfuric, 80%

Aluminium chloride-
hydrocarbon complexes
formed during
isomerization

Ammoniacal ammonium
nitrate

Ammonium nitrate-urea
solns.

Brine containing oxygen

Carbon tetrachloride, wet

5-20 ppm. CaS0,s5H,0
50-500 ppm. ammonium
phosphate

Sodium silicate

0.8% sodium hydroxide

Cadmium salts

Aromatic amines

Arsenic

2% boron trifluoride

0.2-2.0% iodine, hydriodic acid

or hydrocarbon iodide

0.2% thiourea

0.05-0.10% ammonia

0.1% ammonium thiocyanate

0.001-3.0 methyl, ethyl or
propyl substituted
dithiocarbamates

0.001-0.1% aniline




Corrosion inhibitor reference list (continued)

Metal Environment Inhibitor
Steel Caustic-cresylate solution 0.1-1.0% trisodium phosphate
as in regeneration of
refinery caustic wash
solutions, 240-260F
Steel Ethyl alcohol, aqueous or 0.03% ethylamine or
pure diethylamine
Steel 55-45 ethylene glycol-water 0.025% trisodium phosphate
Steel Ethylene glycol Alkali borates & phosphates
Steel Ethylene glycol Guanidine or guanidine
carbonate
Steel Ethylene alcohol, 70% 0.15% ammonium carbonate
plus 1% ammonium
hydroxide
Steel Furfural 0.1% mercaptobenzothiazole
Steel Halogenated dielectric fluids 0.05-4% (y C,H,S), Sn
y(C,H,),Sn or YC,H,S
SnPh,
Steel Halogenated organic 0.1% 2, 4(NH,),C,H,NHPh,
insulating materials as o-MeH,NH, or
chlorinated dipheryl p-NO,CH,NH,
Steel Herbicides as 2, 4 dinitro- 1.0-1.5% furfural
6-alkyl phenols in
aromatic oils
Steel Isopropanal, 30% 0.03% sodium nitrite plus

0.015% oleic acid




Corrosion inhibitor reference list (continued)

Metal Environment Inhibitor
Steel 1:4 methanol-water To4 1. waterand I 1.
methanol add 1 g. pyridine
and 0.05 g. pyragallol
Steel Nitrogen fertilizer solution 0.1% ammonium thiocyanate
Steel Phosphoric acid, conc. 0.01-0.5% dodecylamine or 2
amino bicyclohexyl and
0.001% potassium-odide,
potassium iodate or
iodacetic acid
Steel Polyoxyalkene glycol fluids 2% Emery’s acid (dilinoleic acid)
1.25% N(CHMe,),
0.05-0.2% mercaptobenzothiazole
Steel Sodium chloride, 0.05% 0.2% sodium nitrite
Steel 50% sodium trichloracetate 0.5% sodium dichromate
soln.
Steel Sulfide containing brine Formaldahyde
Steel Tetrahydrofurfuryl alcohol 1% sodium nitrite or 0.3%
sodium chromate
Steel Water Benzoic acid
Steel Water for flooding Rosin amine
operations
Steel Water saturated Sodium nitrite
hydrocarbons
Steel Water, distilled Aerosol (an ionic wetting agent)

Tin

Carbon tetrachloride, wet

0.001-0.1% aniline




Corrosion inhibitor reference list (continued)

Metal

Environment

Inhibitor

Tin

Tinned copper

Tin plate

Tin plate

Tin plate

Tin plate

Titanium

Titanium

Zinc

Chlorinated aromatics
Sodium hypochlorite
contained bleaches
Alkali cleaning agents as
trisodium phosphate,
sodium carbonate, etc.
Alkaline soap

Carbon tetrachloride

Sodium chloride, 0.05%

Hydrochloric acid

Sulfuric acid

Distilled water

0.1-2.0% nitrochlorobenzene

Sodium silicate

Diethylene diaminocobaltic

nitrate

0.1% sodium nitrite

2% mesityl oxide, 0.001%
diphenylamine

0.2% sodium nitrite

Oxidizing agrnts as chromic
acid or copper sulfate

Oxidizeing agents or inorganic
sulfates

15 ppm. Mixture calcium and

metaphosphates

Source: Maxey Brooke, Corrosion Inhibitor Checklist, Chem. Eng.,230-234 (Dec. 1954).
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