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Project Title Removal of Chromium and Lead From Laboratory Wastewater

by Reduction-Precipitation and Ferrite Process

Name Miss Chantaporn Soontornlaerdwanich
Miss Saysunee Jumrat
Miss Sirinun Kansiri
Department Chemistry
Program Environment Resource Chemistry
Academic year 2002
Special Project Advisor -Mrs. Yupa Tantawee
ABSTRACT

Study on the removal of heavy metals from laboratory wastewater contained chromium
(VD)and lead(IL) 2,330 ‘and 46, mg/l; tespectively by, reduction=precipitation.and ferrite process.
First experiment, -ehromium(VI) ‘was reduced to chromium(III) by “using ferrous sulfate and
sodium metabisulfite at-amount-of 2.5 and 1.0 times of theoritical dosage, respectively. After that
chromium(IIl)-and lead A1)y were, precipitated ‘with »two chemicals sodium hydroxide and
magnesium hydroxide.. The best treatment for reducing and precipitation=were using ferrous
sulfate and sodium” hydroxide’ with adjusted pH 8.5..This method. could-reduced chromium and
lead to 0.027 and, 0.041. mg/l; respectively..Next.experiment, wastewater was treated by ferrite
process ,the best treatment by,using Cr/FeSO,.7H,0 mole ratigsof* 8.889X 10" and acrated time
60 minutes. This method eould reduced chromivmsand lead to 0:0317and 0.121 mg/l, respectively.
Both experiments gave good results; it-could treat both.metals to very low concentration and more
than 99 % removal efficiency.

The cost of reduction-precipitation process by using ferrous sulfate and sodium
hydroxide was lower chemicals cost than ferrite process but ferrite process needed energy for

heating up to 70°C and easy to separate the precipitate by magnet.
g up p p Y

Key words : reduction of chromium(VI), hydroxide precipitation, ferrite process
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Pb(OH), + 2H,0 —> Pb(OH), + H (2-2)
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350, + 3H,0 —> 3H,80, (2-12)
3H,80, + HCr,0, —— Cr,(S0,), + 4H,0 (2-13)
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2. mannaznaunaniugilvesFalud (Sulfide Precipitation)
msanazneuranlugduesdalid Wunsanazaoundnlasldmanil 1dun
[l v
Todouda’lii (Na,5) Tandonlalasda’lna (NaHS) Gedesazanonir1da uazilessadalia
(FeS)
aaa d‘ a ‘3 =< cu dy
UjRsoiRaiuvazanazneunaniiiudail

++

M~ + FeS —» MS + Fe (2-14)
o 7 a S Wye ' P M P
Taneda lWadaaandsolumsazaioti lamnilans leasonled Tavzda lWa
= R a ) 24 A [ P=1
19 Tluieglugduoy TWinosn (amphotheric) tazUenaH Tavsuayiawy Insdioy #1150

Ynanazneuhan laae oo doriuiuaounIssanTY aaauns
Cr,0, %= 2FeS = 7H,0 —=—p / 2Fe(OH), *# 20HOH), + 28.+ 20H  (2-15)
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3. nanRnsRenkaniugusInIsEoIMe (Carbonate Precipitation)
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' Pl 1
Tuymzimsanaznounanlugluedleasenled Aosmruguitterilszun 10 w3eAAN
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il lumsanazneusin ldun Teauey use IwReun1suema (Na,CO,) &4

alYnTeIfIauns

Na,CO,+M~  —>  MCO,+ 2Na' (2-16)
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4. msanazneunanluzdveslaidsalulslelasa (Sodium Borohydride
Precipitation)
asniTadonTuls lelasd Wumaainldlumssaad 19lumsanazneulans

] v v
wiin Teglug Tanzi iazanerh U§Asenduegiumiites eFuie lddsaums

4M™ + NaBH, + 2H,0 — NaBO, + 4M + 8H (2-17)
4M"” + NaBH, + 80H — NaBO, + 4M + 6H,0 (2-18)
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W M unu Tanzleeou
1N [MTI[OHT~" = Ksp (2-19)
Taei/ Ksp wmeanpa s lunsavaevesTansiianznoy
[OHT wnw Tuaiavesleasonlad ooy

M™] _ (i lransaved Taneo oot 1uwyae un./a

Wonnua log 93 10 umin1s (2419) a8 189

logIM™ + n log[OH | .= logKsp (2-20)

NAATIINAANVUBI DY T
16g[0H ] = pOH (2-21)
pH (2-22)

log[H']

wazNgungii 25 °C

14 (2-23)

I

pH + pOH

Py A 1 Y
1INANUNITN (2-20) drounuaiag 1dn

log[M"] + n pOH = logKsp (2-24)

pOH = 1/n logKsp —1/n logM™ (2-25)
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Tumoevvosioraz 1d

logIM™] +n (14-pH) = logKsp (2-26)
=1
HIo
pH = 1/n logKsp - 14 - 1/n logM™ (2-27)
pH = 14 + 1/n logM"" - 1/n logKsp (2-28)
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A1 2.3 taasmiiey iz andmsumsmdauaaseannmindediamsiniinigg

uamsﬁazamag‘lu asfif@uway | mitesfiminzan | maaiifinnazneu
Ve asly &
9gHiHyY (Aluminium) Yurn 5 AI(OBH),
8151911A (Arsenic) mlesinaae'lsd 8 AsCl,
V1383 (Barium) TReudame 10 BaSO,
uAAigY (Cadmium) 1)Lk} 9-12 Cd(OH),
1n330 (Chromic) TTLTRY 8-9.5 Cr(OH),
7130 (Cupric) P 9-10 Cu(OH),
11an (Ferric) winn ) Fe(OH),
Wqoo 154 (Fluoride) Yuw2 12 CaF,
VRN RIs| (manganese) ‘IJ,H‘UTJ 10 Mn(OH),
U59N (Mereury) Tniaguda Tna 8.5 HgS
Unina (Nickel) Y 10 Ni(OH),
Woawasa (Phosphors) | | ilasinaas 5n 7 FePO,
Wauiin (Plumbic) Yuan 6-10 Pb(OH),
Faeoy (Selenium) TsReudalua 6.5 SeS,
(U (Silver) Indeunaslsd 8 AgCl
AuUANIA (Stannic) TR 4-45 Sn(OH),
9N (Zinc) 117 5-6 Zn(OH),

3 : 1038990A (2539)
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233 MIadieAzneuIaTMITINAZNOY (Coagulation and Flocculation)
v ' ¥V 4
Tuindenlimsuviuassunalvg e1vanaznouuenaloeniIMivietimmin
[ s ' S a 1 da v & <
YooY ALY dIuDYNIANBaaBsANuYIUasyeg lwindeauntilszy Ivih Fazidulsey

a g 1o a q’/‘ 4 1 e 1 [=¥=) ‘ o 1
wilala Yuogiuaiavesoymaiug Weudazeumazeaanilszyfinileunuuyiuasyey

u q

= v A a :’ ay a.)zl ' o Yy 1 o ﬁlﬂ
viluswdniuiaaindszylmhiideuseveymatuegin d liensasaudar ldidueynin

¥
o

(=1 ] @ oy = Yy Y] ] [ P o v
Tny Seldansouendresnnimindelddroiminveseymawausuiu msneziiily
v ' v [ 14
symamaniuswiiuiueyaavnalvaiifiiminvnefiszenunsosud1ld 5dwndinil

#ldTaoi 1l Ao msidvaneii-molilifndnlszamlFoynnuua@nunivs iy

A 9 S (og v v o o Y < [ VY]
ﬁi'ﬁ)ﬂ']fluﬂkiﬂﬁ'ﬂ‘lﬂl‘]cjuﬂlgﬂ’lﬂﬂﬂaﬁ@ﬂﬂuu%ﬂﬂ'lﬂu "r’l'ﬂ‘ﬂﬂuﬂ"lﬂlaﬂ”]"l]ﬂﬂ?ﬂulﬂuﬂuiﬂ'lﬂ

4 J
Q

Tnaidreasiniiil 56011 adda Iniengasil (Chemical-Coagulation) asniinldizenh In

s 4 LAy o
uenpuaud H3o WABARIALH | (Coagulant or Flocculant)y aAsN3snnuduazionld Taova Ty

18un esdu(alum) ulaitios lseaulmanslsd (549,2525)

0 1 ¥

TumsHuniinalnuenpiadu Wewnasmiiacldlusiude sxaesinldasminey

: v g @ 4 a o o oy
T ududegdesaas mui lnsaisna maldifansrmedinazaszaie Wldn luiuae

A a = 9 ~ 1 d? 597 ey 0 9 = < Y @ 3/ =
iieinapynIRaNaPEaIEVIlEMgUINFIT 6na1 Wana (Floc) Mo 1dda svdoutlaen
\ g vy A il e B e v
21NNITNILBBNTING WM UNITNIUBE 1Y e JilirasanRetiifanisaaiouaz ¥

v v =]

Yy Vo A o a oy Y]
aﬂﬂlﬁ@ﬂ‘lﬂ‘lﬂﬂﬂﬁ'}f‘lﬂﬂuﬂ'lﬂ‘U'lnﬂmﬂ‘}’ﬁ’f)ﬂ‘l\!ﬂ'lﬂﬂﬂaﬁ@ﬂﬂﬂgﬂﬁzlﬂuﬂigﬁzﬂa@ﬂiﬂﬂlkﬁi

v
1

a A :’ L3 ‘:; A o :’ Qy 9 n‘/ ::;
natoilueuminffivuia lyaiiiiminnenezusans onimisenaiathnela Taeialinain
[ < p=t { 1 a
1% lumsniuesssiaElszinasi-3 Wit nazitarndd lunmsnauseedalszana 12-30 w1i
9 =1 o 9 ; ' 42’ v @ kY A Y =1 . 1 ﬂ
ms 1Fenanli lumaitldoynimmartisivainu ldnafnga dzdvelinisaruguainnuily
[ u‘./ 9 1A “ T~V o @ dd’ 9 d a d! =
a1 laein 1 1FSam ey aifiesd i umuainidiii Tauenquaudsian i iauan
1 [ ] Y A 1A ~ v 1 9/ :’ A a1 A ) L]
anueenly wu esdulimfiesininzavegsznin 5-6.5 d1lwindelmioasluogly
Aav o 1 Y (v Y1 av Y KX a LY o W =1
Winaaenan Indsuaulannaudinuduaisduas ) Tumsdivaeynmavinam@nunuay
d Y thdyd o £ = LY a wva ad o a 1 '
UNIAADAADYA mfnﬁumfﬂuﬂu%:ﬂmﬁﬂymﬂaaﬂuwmﬂgmﬂﬁiﬂanm‘smsaﬂm 215
o A 1 1 = a o o w 9
AR (Jar Test) Mo AANUTUAN Mo uazlSuamsainmanzaulumssidaldlse

ansamgage (uduy, 2534)



34

MIfavee Inawes ouns o me 1¥lumsadenzneuuaz a1 INAZNOUETINI

aa Y o N aa v o & a Ida ad 1 :

Tnasianlaslad (Polyelectrolyte) Inaoianlas lamiuIndwesdunsdvuialugazaiwin
\1;/ ;] a a I~/ [ 3y a g I-:;l ya d?l
Fon Wudeeusisumanazuaisyisliinaazneudialugiiuuazanaznou lais 13y

=

- Tuuudsgquan av uag 1§seq
- e lfuvdszeandmiunszuiunmsiiidla uaseldunulses
v
9 o = o v d
VINTMMIUNTEUVIUNTIAUIDDNIINAAAD (Sludge)
- Suenldeglndi30.5-2 Tadnsuseans
°y = A ] 1 3/ :1' 1
- agawiinn awmiegs p19 luageandens 1Fauluelssnui
y
d a = at o o 1
TigUnsolRuaisndl. (FecdérAmsh Inazaty Aedesazaisluihgy
o o Sl Ay N ; y v
uazmu'e)snwmmrflumsazmmimu (Stock Solution) (UNUUTZUM
d < 4 1 1
0.22-afosigus tarsequliFuudety
- U Sengmeldau<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>