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Abstract

Inhibition action of three organic chemicals as dezincification inhibitors for six different
commercial brasses was investigated using a potentiostatic acceleration technique in an
acidified 0.5 M NaCl solution at 60°C. Brasses used were two dezincification resistant brasses
of TCA (0% g phase) and NFS (99%), C3604 (149%) free cutting brass, C4641 (229%) naval brass,
C3771 (27%) forging brass and C6782 (629) high strength brass. Inhibitor performance was
in the order of tolyltriazole (TTA) < benzotriazole (BTA) < thiabendazole (TBZ) based on
chemical analysis for dissolved copper and zinc during anodic polarization at -0.200 V vs. S.
C.E. It was concluded that dezincification attack in the brasses can be prevented by an
addition of a small amount (1 mili mol.) of either TTA,BTA or TBZ to dezincification prone

environments.

1. #&

ITAE, BUEO LY A AERE 0% Ric iy, (RS S  HESE AL L Sh
Twd, BEOHEHERE, BEFEPOEHNSOHBERINCBEH LI LD KRZ2HRTH
D, EEOBRSBRO—TETH 5, P ZOBBERKEER, FHE 0% LEUEFICED T
<, HEEH I5BLAF OBEICIE, @E, BO KWL EEbN T s, BHHHE S L, MEFYL e
22 L, b¥hRn o RO E-> Twb, OESOEBIEERE 1L, EL KL, BEOE
Tskoond, fEd, KEHREREEE LT, Hnms oERGHS, SoERHSis LU
M DRERAPIEREN TS,

HE OISR AR XK, SBEMETICER L AESRATROTNE & i BiSsso
BALBIC L 0, 552 < ORISR E M S BF S T & 7, P R, BREEIRT 2 HIET 257
Bro, BEUBREAOA Y —ORIMC & 2 EREFIOBHEAEAN LB » D%
BEPREBL 2 2B E Uic, SOFEE, FIZIE, BHKERERE, KEEE i s
SRTHE SETHHAE '

it




8 ‘ . BEBA AT

27 DOMERS L VEBEORTICED TETH 5,

ek, HFOMAEAIEAIEABE & LT, EREERE (IS0 6509—1981: 75°C @ 1%
CuCLIFHA~DBERER) »WEET 22, BRETE, BRMERESEMEE (NaHCO.2 &1 0.5
MNaCl %I 51 3 EEREMAR) BIRESN T2, FPIRTE, 1 > —OREHRT
FIh RO T EE O & WEHBMEIE(L T MY v ABRIC B 2 EBEMEREERA L,

2. R G &

2.1 BE

PRI SRR & LT, 0.05 M EFER-BEBE - b U v LEEEKR = & 0 0.5 MNaCl ¥ (pH
441) BEAL, B, —E500ml 2#ERL, ZOEE®05°C HEL I,

2.2 AveEa—

HiR®© ¢, REMNER S ey —L LT, HOEHHR, 1o, Hmins S UBIEAl
BLUOFV— R v —HER L ERERA L, AR THE, 2O TAICH S 2GR L LB
e <, IR TH D EHBH LIz MY 7Y = (L 2. 3—benzotriazole; BTA) » VU b
) 7Y —) (4-8 & U 5-methyl-1+2-3-benzotriazole, E&FF tolyltriazole; TTA) B LU F7 X
v &) — )b (2-(4-thiazolyl)-benzimidazole, B&Fr thiabendazole; TBZ) #{#fH L7, BTA B
LU TTA K, FOXRENEGHFR - L TULKERShTwE, TBZ i3, SRS Nifi%&
BENT 2425V -V Y EES—ThD, HOFEA >t By —IHBEMNELS, R
OFEFE LT AN THS, 20EMEEMIZ, BTA 8L U0 TTA i, # 1 #TEW (TBZ
LDs=36g/kg 7 v 1), HALEA vy —ii%, Fig 1 TR,

BTA TTA TBZ
H,C
N N N
I I @ I
N N/N N c—n

Benzotriazole Tolyltriazole Thiabendazole
or
2-{4-Thiczolyl)-benzimidazole

Fig.1 Chemical stucture of inhibitors used.
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Table 1  Chemical composition of commercial brasses used.

BRASS s-PHASE(H) | Cu | zn | P | Fe | sn | mi | Al | m

sl CAL, 0 63.38 | 35.05 | 2.02 | 0.30 | 0.90 | 0.37 | --= | -

e NFS 9 62.36 | 33.77 | 1.72 | 0.18 | 0.58 | 1.39 | --= | ---
rree 23604 14 58.98 (373 | 3.12 | 0.27 | 015 | 0.10 | -=- | -
€a641 22 60.56 | 38.22 | 0.33 |-0.13 | 0.74 | 0,02 | --= | ---
L3t 27 58.81 | 38.60 | 2.17 | 0,21 | 0.16 | 0.05 | - | -
wign 28782 62 57.96 | 39.49 | 0.16 | 0.49 | 0,09 | 0.36 | 0.71 | 0.7

rrBEmEE R 1000 BH — KT > ¥ LRTHES, 7 b TBEEL .
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4Rt BERT 9, 0.5~ 1 K brasses with time in uninhibited solution.
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Fig.3 Microphotographs of dezincified brasses which previ-
ously polarized to —0.200 V for 3 hrs in uninhibited
solution.
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Fig.4 Dezincification layer growth with time showing prefer-
ential dissolution of g phase.

Table 2 Dezincification factor for the.brasses at different
potentials.
Es : Set Potential (V vs S.C.E.)

BRASS

-0,260 -0.240 -0.220 -0.200 -0,180
TCA 1.5 1.3 ) i 1.1 1.0
NFS 1.4 1.4 1.4 1.3 1.3
Cuebl 8.7 6.5 3.1 1.6 1.8
C3604, | 117 13.2 5:2 L5 2.0
C377l L, | 287 28.9 14,4 6.9 6.1
C6782, .| 56.5 63.4 46.6 3.4 34,3

* in uninhibited solution for 3 hours at 60 °C.
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Table 3 Inhibition efficiency of the three inhibitors based on
chemical analysis for dissolved copper and zinc dur-
ing 3 hr potentiostatic polarization.

BRASS INHIBITOR SOgUTION ANALYSI{ 9inhibition DEZINCIFICATION
u zZn FACTOR 2z
2 Cu Zn Cu+iZn
(mg/cm™) {mng/cm™)

TCA Uninhibitedj1.7725 0.9826 |~—-- ———— @ —-w- 1.1

BTA 0.1243 0.1108 j92.8 88.7 91.3 1.7

TTA 0.0890 0.1570 |94.9 84.0 90.9 3.3

TB 2 0.0935 0.0972 94,7 90.1 92.9 1.9

NF S Uninhibited|1.0966 0.7670 |~—== —~=— ———— 1.3

BTA 0.1114 0.0923 [89.8 87.9 89.0 1.5

T T A 0.0904 0.1464 190.9 80.9 86.8 2.7

T B 2 0.1201 0.1331 {89.0 82.6 86.4 2.0

C 3604 Uninhibited]4.2627 3.9831 [~-me mmme e 1.5
Free BTA 0.2573 0.2412 193.9 93.9 93.9 1.5
Cuttig TTA 0.1307 0.1482 96.9 96.2 96.6 1.7
Brass T B 2 0.1260 0.1437 |97.0 96.3 96.7 1.8
C 4641 Uninhibited|l.5441 1.5809 1.6
Naval B TA 0.1724 0.1528 {88.8 90.3 89.5 1.4
Brass T T A 0.1107 0.1380 {%2.8 91.2 92,0 2.0
T B 2 0.1265 0.1246 |91.8 92.1 91.9 1.5

C 3771 Uninhibited|1.2682 5.7285 6.8
Forging BTA 0.4700 1.1520 |62.9 79.8 76.8 4.5
Brass TTA 0.3216 1.6864 (74.6 70.5 71.3 7.9
TB 2 0.1165 0.1283 }90.8 96.0 96.5 1.7

C 6782 Uninhibited|0.9169 21,7832 .34.4
High BTA 0.1541 7.0643 83.1 67.5 68.2 69.8
Strength T TA 0.0969 13.1281 {89.4 39.7 41.7 196.0
Brass T B 2 0.1946 1.9083 }78.7 91.2 - 90.7 14.2
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