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ABSTRACT

Treating the Gal vani zation wastewater by Complex processwhichincludes
chlorine dioxide coordination oxidant broken cyanogens process, iron fil-
ings internal electrolysis degraded the chromic wastewater and alkalinity
precipitation method processed comprehensive wastewater. The water
quality of the treated wastewater reached the request of the ({Integrated
wastewater discharge standard)) (GB8978-1996). The paper described this
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engineering from following aspectsincluding water quality and water quan-
tity, treatment processes, flow explain, main buildings, investment and
operation cost. The paper has certain guides for the same type wastewater

treatment. © 2013 Trade Sciencelnc. - INDIA

PREFACE

Galvanization wastewater isoneof industrial sew-
age which has broad source and severe pollution. It
pollutesenvironment intwo ways. oneisthedischarge
of Gavanizationwastewater issma| quantity and high
density, the other isthe discharge of Galvanization
wastewater islower density. Compared with other
industry, electroplating industry islessin discharge.
But because el ectropl ating plants distribute scatter
and widespread, its pollution areaislarger. Major
pollutants of Gal vani zation wastewater are cyanide,
chromium, acid, alkali and alkali salt, heavy metal
and so on.

WASTEWATER QUALITY FEATURES

One company isalarge professional manufac-
turesof hardware. Plating typesarechrome—plating

and copper-plating. Pollutants of wastewater are
Cu2+, Cr6+, Zn2+, CN-, and many kinds of toxic
and harmful substance such aswaste acids and waste
alkalis. Thewater quality of thetreated wastewater
isdemanded reached the request of the ((Integrated
wastewater discharge standard)) (GB8978-1996.
Raw and discharge water quality is presented by
TABLE 1.

TABLE 1: Raw and dischargewater quality

Water CN’ cr® cu® zn* o

quality (mg/L) (mg/L) (mg/L) (mg/L)
Inflow 10~80 30~100 30~100 30~100 2
Effluent <03 <05 <05 <2 6~9

For now, thefactory wastewater dischargeflow is
about Q=400m?/d, itispresented by TABLE 2. It pre-
dicts that the wastewater discharge flow is about
Q=420m?/d cons dering someleaking. Consderingthe
devel opment of thisfactory, the processdesignflow is
Q=450m%/d.
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TABLE 2: Wastewater dischargeflow

Name Cyanide-containing Chr omium-containing Integrated Total
wastewater wastewater wastewater water
Produce wastewater 100m*d 65m%/d 235m*/d 450m°/d

WASTEWATER TREATMENT PROCESS
AND THE DESCRIPTION OF THE PROCESS

Theselection of process flow

We can know from TABLE 1 that thewastewater
mainly contain Cu?*, Cr¢*, Zn?*, CN-. CN-and Cr®* are
thefirst level pollutants so they should becollected and
treated alonein aworkshop. Therefore, thewastewa-
ter of thisfactory hasto be collected by dividing into
thirds: cyanide-contai ning wastewater, chromium-con-
taining wastewater, integrated wastewater. Cyanide-
containing wastewater mainly containsCN-, chromium
-contai ning wastewater mainly contains Cr®*, integrated
wastewater mainly contains heavy metal ionssuch as
Cu®, Zn?,

(a) Thesdection of treatment for cyanide-contain-
ing wastewater

The cyanide-containing wastewater should bede-
sgnedaindividua trestment system and not trest with
other Galvanization wastewater. Especialy if theiron
ion mix into the wastewater, it would became very
difficult totreat thiswastewater. Therearemany ways
to treat the cyanide-contai ning wastewater such asa-
kaline chlorination process, e ectrolysisoxidation, ac-
tivated carbon adsorption, ion exchange method,
UVozone, ferrous sulfate and so on. Chlorinedioxide
coordination oxidant broken cyanogens processis
advanced and also has the applicable scope to be
broad. Itissmple, processing effect isgood, lesscost
and without secondary pollution. This project will use
Chlorine dioxide coordination oxidant broken cyano-
gens process.

(b) Thesdlection of treatment for chromium-con-
tainingwastewater

Therearetwo basiclinesto treat wastewater con-
taining Cr¢* asfollows: oneisto reduce Cré* into low
toxic Cr®*, and then using chemical precipitationtore-
moveitincluding chemica reduction, e ectroreduceco-
agulation. Theother lineisresourcesrecovery, such as

ion exchange, activated carbon adsorption, reverseos-
mosisand soon.

Chemicd reduceprecipitationiswiddy gpplied be-
causeitssmpleequipment, low investment, good pro-
cessing effect, small occupation area, convenient op-
eration and management and good adaptability to the
changeof water qualities. Ironfilings(iron powder) in-
terna eectrolysisbeonging to chemica reduction has
simpleprocess, low price, extensive source, can fulfill
requirements onetimeand a so hassome desdination
and BOD removal. It has avery great development
prospects. So we choose thismethod to remove Cré*
inthisdesign.

(c) Thesdlection of treatment for integrated waste-
water

The cyanide-containingwastewater and chromium-
contal ning wastewater get into adj usting tank with auni-
forminlet after trestment and then mix with wastewater
containing copper, zinc, acid and alkali. Meanwhile, It
9~10 produces Cr(OH),, Zn(OH),, Cu(OH), and some
precipitation by adjusting PH value of wastewater to
9~10. In order to accelerate the precipitation rate, we
can add PAC coagulant and PAM flocculant into waste-
water tomakelarger dum. Thenit canremovetheheavy
metal from thewastewater by precipitationandfiltra-
tion. Thesupernatant after clarify by setting tank flows
into filter, through pump, to haveafiltration. Then PH
adjusting tank adjusts PH valueto neutral . After this,
we can dischargethewater or makeuseof it after some
treatment. The s uge of setting tank have aconcentra-
tion by thickening tank. It istransported to theoutside
after dehydration.

(d) Complex wastewater treatment process

We integrate these three treatments, the whole
wastewater treatment processflow asshowninFigure
1

Description of the processflow

Producing department di schargethethreekinds of
wastewater separately and treat them individualy. In
order to reduceerrorsin which some peopleresult, the
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equipment has aautomatedoperation, and we use PH
meter and ORP meter to have aautomated monitor;
Weingd| aliquidometer in every wastewater adjusting
tank to automated monitor the operation of lift pump.
Ingtaling aliquidometer inthebody of water to control
thefilter pump opervdose, Thedosing pump operv/close

(vanide-containing

iscontrolled by PH meter and ORP meter. When the
PH value or ORPvalue of thewastewater reachesthe
setting value of open/close, adding reagent would start
or stop. Every equipment operation a so hasamanual
control, and it can be operated individually rather than
work with other equipments.
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Figl Complex wastewater treatment process flow diagram

(a) Cyanide-containing wastewater
Cyanide-containing wastewater flowsinto adjust-
ing tank of cyanide-containing wastewater from work-
shop, and then flowsinto level 1 broken cyanogens
tank by lift pump. AdjustingitsPH valueto 8.5~11.5.
The wastewater under alkali condition, cyanide is
oxidated by chlorine dioxideinto nontoxic substance.
After the wastewater through level 1 broken cyano-
genstank, it flowsinto level 2 broken cyanogenstank

by itself and its PH value is adjusted to 7.5~8.5.
NaCNO produced by level 1 broken cyanogenstank
convertsinto N, and CO? by chlorine dioxide. Weste-
water after level 2 broken cyanogensmergesintointe-
grated wastewater adjusting tank to neutraizetheinte-
grated wastewater. Then they aretreated together.

(b) Chromium-containing wastewater

Chromium-contai ning wastewater flowsinto chro-
mium-containing wastewater adjusting tank by itsdlf, and
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usngdiluteacidtoadjust itsPH valueto acertain vaue,
thenit flowsinto wastewater processing machine by
pump. The wastewater flows from top to bottomin
wastewater processing machineand reactswith scrap
iron. Thewastewater flowsintointegrated wastewater
adjusting tank after trestment.

(c) Integrated wastewater

Integrated wastewater, cyanide-contai ning waste-
water and chromium-contai ning wastewater flow into
wastewater adjusting tank together. Adding reagent in
thewastewater beforethe pump and they flow into the
coagulaing basnéfter afast and uniformmixture. There
isaPH meter to control the addition of reagent auto-
matically, thePH valueisgeneraly from 8to 10, then
thewastewater flowsinto sedimentation basin. Thesu-
pernatant after aclarification flowsinto the pond for
storing water and then get into filtrator by pumpto have
afiltration. After this, the wastewater flowsinto PH
adjugtingtank to adjust thePH vaue. At last, thewaste-
water flowsout from effluent weir. Thed udge of sedi-
mentation basin flowsinto sludge concentration tank
through pipeline, the supernatant of concentration tank
returnsto theintegrated wastewater adjusting tank and
thedudgeisforcedintofilter pressto haveapressng
dehydration by pump. Theremoval water returnsto
theintegrated wastewater adjusting tank and thedudge
cakes aretransported outward. Thewater of PH ad-
justing tank isused to do abackwash for filtrator and
wastewater processing machine, and it can savewater
by doingthis.

(d) Theselection of agentia

We choose caustic sodaas preci pitant whose con-
centrationis20%; And choosing vitriol whose concen-
trationis10% asacid; TheflocculantisPAC, and the
coagulant aidsisPAM.

THE KEY CONSTRUCTIONAND PROCESS
EQUIPMENT

Thekey construction
(a) Adjustingtank

The adjusting tank ismainly used to adjust water
quantity and homogenizewater quality. Water quality
of thisdesignisstableanditschangeisnot serious, 0t

isonly usedto adjust water quantity. Thisadjusting tank
ison-linethat all thewater through thetank.. Theinte-
grated wastewater adjusting tank ismade up of rein-
forced concrete. Its size is 6500mm x 5800mm X
2300mm.

(b) Sedimentation basin

Theoblique-flow precipitatingtank precipitateswith
high efficiency, hasashort HRT and occupy smal area,
soweuseitinthisdesign. Thesedimentationbasinis

made up of reinforced concrete. Itssizeis 2400mm x
2400mm x 4450mm.

(c) Concentration tank

The dudge concentration tank ismainly used for
concentrating the spaceof dudge. Thisdesignwechoose
intermittent typegravity thicken tank to concentratethe
dudgein consderation of thedudge’s source and char-
acter, thewholeprocessand final treatment. Itisalso
made up of reinforced concrete. Itssizeis®1700mm
x 4600mm.

Themain processequipment
(a) Filter

Sand filtrationtanksisakind of economy, practical
filter. Thisdesign we chooseupflow filter tofiltratethe
wastewater, which hasbeen precipitated, to haveafur-

ther remove of suspended matter which hasn’t been
precipitated. [tsszeis®860mm x 1500mm.

(b) Theequipment of dudgedewatering

Thefunction of dudgedewateringisremovingthe
capillary water and surface attached water of thedudge,
thereby reducing volumeand quality. Belt pressfilter
can achieve continuous running, easy to operate, less
accessory equipment, easy to manufacture, therefore
the cost of investment, labor force, energy consump-
tion, maintenancearelow. Thisdesign wechooseDY-
500 belt pressfilter.

(c) Wastewater processingmachinefor removing
chromium

Thistechniquemainly choosesindustria wasteiron
filingsby activated asmaterial and usesintegrated ef-
fect of eectro chemica reaction, chemical reectionand
physica process, including catalysi s, oxidation, deoxi-
dation, metathesis, flocculation, adsorption,
copreci pitation, which are caused by microbattery ef-
fect toremovetheheavy metal ionand other harmions,
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sowecan achievetheaim of purifying wastewater, dis-
charging wastewater or resuing wastewater. According
the flow of chromium-containing wastewater
Q=3.03.0m*h, we choose ECF-A-I11(a) wastewater
processing machine.

OPERATION EFFECT

Thisproject operatesfrom July 2006. Monitoring
the operation effect non scheduled, and the effect is
showninTABLE 3

TABLE 3: Theproject operation effect

Chlorine dioxide coor dination

Iron filingsinter nal

Pr ecipitation method

Treatment oxidant remove cyanogens electrolysis degraded processed compr ehensive
(mg/L) the chromic (mg/L) wastewater effulent (mg/L)
Index CN- Cré+ Cu6+ Zn2+
Number 0.28 0.42 0.4 15

WASTEWATER PROCESSING COSTS

Thecost of sewagetreatment plant usualy includes
sdary andwdfarefund expense, € ectricity, agentiacost,
depreciation cost, examineand repair cost, administra-
tiveexpensesand the chargefor comprehensive utiliza-
tion of wastewater. Operating practi ce showsthe op-
eration cost is2.09 Yuan every ton wastewater.

CONCLUSION

According to thewastewater quality features, we
treat the wastewater whose discharge flow is450m?/d
under base on the principleswhich are removing pol -
lutant and classifying flow, comprehensivetreatment
after preliminary treetment. We determineusechlorine
dioxide coordination oxidant broken cyanogens pro-
cessto treat the cyanide-containing wastewater, iron
filingsinterna eectrolysistreat chromium-containing

wastewater, alkalinity precipitation method processed
comprehensive wastewater. Thewater quality of the
treated wastewater reached the request of the
({Integrated wastewater discharge standard))
(GB8978-1996). The total investment is 700,000,
wastewater unit cost is2.09 Yuan.
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