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Abstract

The preparation of zinc oxide from hot dip galvanizing waste was studied. The analysis
results showed that the zinc content in dross sample was at 92%, which was two times higher than
that in ash. By leaching zinc dross with 5% sulfuric acid at 45°C for 6 hrs followed by pH-controlled
precipitation, 99% of Pb and Fe in the dross were selectively removed. The amount of hydroxide ion
used in zinc compound precipitation step had a strong influence on the properties of the products. By
controlling the solution at pH 12, the precipitate of zinc oxide could be obtained from the purified
leach solution, without a need to perform refluxing. The results revealed that the zinc oxide product
consisted of Fe, Pb and Al at 0.01%, <0.005% and <0.03% respectively. Zinc oxide particles prepared
by dissolving the zinc compound precipitate with 14%HCI had round shape with particle sizes of
50-100 nm while the flake-like shape particles with 100-400 nm diameter were obtained when the
zinc compound was dissolved in 5%H,SO,. The results from antimicrobial activity tests indicated that
5% zinc oxide-filled silicone specimen had good inhibiting properties for Staphylococcus aureus and

Escherichia coli.
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1=2n0
2=12n(ClO,),

3 =2n,CIO,(OH),
4 =Zn(ClO,),.6H,0

5 hrs

3 hrs

1 hr
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A1599NA1IAD FIA00N lae N5 19MANIDY Hexagonal (JCPDS No. 36-1451) Tagiiniyy

20 Ndwmiadnny laun 31.77, 34.42, 36.25, 47.54, 56.60, 62.86 LAz 67.96 aandadlugln
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2. n3fimslEnsadaisn

2.1 msanaznaua1sdsenoudinsdi pH 9

A o Ay 9 Y Y =

Lll’é)lﬂﬁﬁagQWEJV]UlﬂmﬂﬂﬁﬁZQWEJﬂi’Oﬁﬂ’JEJ 5%H,SO, MWGlGHGluﬂﬁWISEJiJﬁ’ﬁ“]Jizﬂ@U
o = o A ' A o < a 2 =
ﬁﬂﬂ%ﬁi@ﬂﬂWﬂﬁﬂﬂﬂgﬂ’lﬂu% pH 9 WUMNM F5NANHULIIURIAZIDIATYI FINAINATT
a J Y 1 [ 1 I [ = . .
AATIZHA8 XRD WU arsasnanituaisisenevvesdensalszan Zinc sulfate, Zinc

carbonate hydroxide hydrate, Zinc oxide sulfate, Zinc chlorate (g‘ﬂ‘ﬁ 4.14)

1=27ns0,
2 = Zn,CO,(OH),.H,0
3=27n,0,(SO,)

4 =7n(Cl0,),

= . . . S Y yas
51N 4.14 X-ray diffraction pattern U934 Zinc compound nwseulaanmsleitazarenznou
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a =Y I = = a <Y A
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d' J 1Y 1 A . . é =
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1 a [ P 9 aan dy a RPN 42‘ G
@@wammmw"lmmﬂ;]ﬂim UAMNT0OTUIONANNATUIINMTNARDUATENEITUTZNOU

7N
o = . . Y v ,g’
FINLANNATALANY zinc ion IAAIL [26-28]

Zn’(ag) + OH(ag) —>  Zn(OH) (aq) —- (1)
Zn(OH) (aq) + OH(aq) —>  Zn(OH),(s) - (2)
Zn(OH)(s) —>  ZnO(s) +H,0() —(3)
Zn(OH)(s) <=  Zn(OH),(aq) —(4)
Zn(OH), (aq) + OH(aq) —>  Zn(OH), (aq) - (5)
Zn(OH), (aq) + OH (ag) —>  Zn(OH),” (aq) —-(6)
Zn(OH), (aQ) —>  ZnO(s) + H,0() + OH(aq) - (7)
Zn(OH), (aq) —>  ZnO(s) + H,0(I)+ 20H (aq) - (8)

< ]
INAUMS (1) 11ag (2) ILLHAUI MIANALABY zinc hydroxide 3INA1TALANY zinc ion
Y
U 1 Tuatiudeals hydroxide ion 3119% 2 Twa windidSua o luiisaneszin 1y
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A A tg dy o Aaan o ~ 1 Y - 2- a I
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a vy a ] éj 1 A Y I Y
IFIFOUFUAAINT AU 15U Zn ,(SO,),CL(OH) ..5H,0 Nasranululdninnmsnaaos itludu
v ¥ A =2 g AA A - 9 1 = v o . . .
umsanazneui pH 9 3utunnznidSuia OH Hoon5uadunwus (stoichiometric
i o { g‘; q o, . A £
ratio) ¥041/fjn3 01 Naawavi 1daz noueson 1811419 zine hydroxide U3 g3
1 g Z/ a Aaaa I a 4 4
aznouludiuiilu Zinc hydroxide Wudunsnnalfnsonmelugnoon loa
1 aan I { Y [ 1
ao 1114 Taglnsonilunuy endothermic (M3 3) Jedosordons Iiwdsauanudouun
ann - - < < 1
UHn3e1 (AH" = 5.62 kImol ', AG’ = -4.07 KI.mol") [26] @swamsnaaouaasliimiuil ns

Y
a =<

H H 4
1¥355dndngungiigaiuiinarin1idd laasen ledldou lidludsdeon lod Iduniu
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J = (4 < = o Y 2+ + o aan v a
uamssdandszeznannuneniinaild zn™ ueg za(OH) lfATeMULeU losRUIAA
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4 (Y
pamszneudansrany 1d luday
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aznouden loasen ladninaiunnlfnsniiauidazarnildidniies (@uns 4)
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. . . . = o Y o aan o - 9 I
stoichiometric ratio dximavinly Zn(OH), ‘VITﬂQﬂiEﬂﬂ‘U oH 'l¢ilu Zn(11)-hydroxo complex

Y - 2- @ = & J a J aov a
1&un Zn(OH),, Zn(OH),” AsauMs® (5) uaz (6) FIAMNMes In lauindnauitedn
[ 1 a 9 1 d’ld Y a aan Y I a J 4
AU Msdsznouideumariiiuul Iunadgasoamedinaraiiugaoon laed
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Aann - - [] < 1
Ufnseremauns 8 : AH’ = 0.67 kimol', AG" = -11.95 KI.mol") [26] 8613 1501 1511

. . = ' J a aaa a a < J ' Aa a
hydroxide ion ¢ liHaTIOAUATNURNTIMIINATIRODN la uaszUDATA1 pH ganu 11 Tag
a ' d =~ o q ¥ a v 2 & a
MWz pH  gand1 12 Naglinaihld zn(OH), Mamsazatelauinu aunseninznoui
a t%! g-’/ =) % 1
navrunImuanamyazatena leglugivesamsazate [27]
E ¥y = ) d‘ o ¢
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a J o 1 4 I A o 4
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o I e @ [ =N { 1 ?z’z
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[ a 4 {
anavanu lFlumsiasoudenoonlad |14 %yicld gada 98% (311 4.17)Tael5u1a Fe, Pb

Aa ] g‘/ Y A o w g‘/ A o ~ Id a
wag Al NlogluaseaaIdum 2.92%, 0.23% uag 0.03% Muaauuy e muaseilusan

Jd 9 A A 1 dy 1o [ o
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Dross 100 g
/n Fe Pb Al
N.13¢g 292 ¢ 023 ¢g 0.03 g
14 zn0O 1INTBazateRIE HCI 14 zn0 11N aza1eaI0 H,SO,
=119 g (Yield 99%) =117 g (Yield 98%)
WSinaTanzniuesnlsznoy YSunaTanzniuesdlsznou
7/n Fe Pb Al /n Fe Pb Al

89.05g  00lg  0003g 0.02g

Y

wyon'la

89.07¢  00lg  0.002g 0.03g

= @ . A g J o 2 A
5UN 4.17 unurataas %yield tazlsua lanziiluosndsenovvesmndins @uas Zno i
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Y (%4 dd' = 4
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[ ad a 9 ~ = Y~ 1
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9 ‘a3 1 [ 1 = 1 @ =\ 1 ]
N099aNIFAUBANATOUNDI BYNIAVOITITAINATANBUZINZNgUAY Taesizdiia
1 = d' a
urueu Junaeymadszanm 12 lulaswas Tasmsnlasunasgurgiuazszezinarlu
~ o o 1 o Y [ a A 1 o 1 < Y o
msidang hifinaildeunmavesasisznoudinz@lianuuanarenuegiauru lada
[ d' U ~ YA 9 g}/ 9 d‘d
aaaaalugiin 4.18-4.20 drunsaimsledvazargaznounis 5% H,S0, WulneuniAni

dnvazilusiutivnalszin 5-8 lulaswas duaaaluglii 421

dsunsalvesansdseneudensanwsenldnnmsanazneun pH 12 FIwaan

¥y I v 1 A a ¢ Y v ) ¢

XRD udasldmiunaisainannedinoon lsaiy  #Ha9INNIATINEOUA0NADIANT TR
adg <3 9 o 1 = < 1 ~ ~ 1
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J Ja {o o ' {
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