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ABSTRACT
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Use the loading flocculation process to treat the chromium-containing
wastewater, testing the removal efficiency of 1oading flocculation method
on trivalent chromium, turbidity, and COD. The study results shows that
when the fixed dosage of ferric chlorideis36mg/ L, PAM dosage of 1.5mg
/ L, the dosage of loading agent is 3000mg/ L, turbidity can be reduced to
1.2NTU, theremoval rate of chromium can reach more than 95%, the re-
moval rate of COD is above 63%; When the fixed |oading agent dosageis
3000mg/ L, PAM dosagefixin 1.5mg/ L, the dosage of ferric chlorideis
60mg/ L, turbidity can bereducedto 2.2NTU, theremoval rate of chromium
can reach morethan 95%, the removal rate of COD isabove 63%. Accord-
ing to the contrastive analysis of the two methods, adding the right amount
of loading agent can significantly improve the turbidity, trivalent chro-
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mium, COD removal efficiency.

INTRODUCTION

Chromium-contai ning wastewater mainly comes
from chromium oreprocessing, e ectroplated basemetd,
paint production, printing, photographic materialsand
other industries. Wastewater ismainly hexavaent chro-
miumandtrivaent chromium. Almost dl of theagqueous
solution of chromium compound hasavivid colortY. In
naturd water of norma pH vaue, trivdent and hexava ent
chromium can betransformed into each other. Trivaent
chromium in natural water has atendency toforma
stable complex with negatively charged organismor in-
organic matter. Only if the solubleions or suspended
particlesexi<, therewill not besignificant uncompleted
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trivalent chromiumiong?. Inthewater, trivaent chro-
mium can below-ve ocity oxidized by dissolved oxy-
gen. Almost al of the agueous solution of hexavalent
chromium existsinanionicform. Generaly, thewater
remova method for removing thetrivaent chromiumis
formed chromium hydroxi de preci pitation and separated
fromthewater. Common disposd method for hexavaent
chromium isreduced to trivalent chromium, coupled
with alkaine substanceto make sedimentation.
Thistest used actua wastewater containing chro-
mium aswater samples, through thelaboratory cup pot
experiment s mulated on-siteconditions, determinethe
rel ationship of ballasted floccul ation parameter and the
removal of hexavaent chromium®. Thusthe coagula
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tion method for chromium wastewater treatment can
beimproved andit providesanew routefor low tur-
bidity treatment technol ogy of wastewater containing
chromium..

EXPERIMENTAL

Testing device

Chromium waste water sample is from sewage
treatment plant in Samsung SDI Co., Ltd., Shenzhen,
China. The sampleswere chartreuse, after placing a
period, the bottom of the container forms alayer of
whiteadhes vefilm precipitation. We sampled once 2h,
and even taketwo daysto measurethemain indicator,
theresultsareshownin TABLE 1.

TABLE 1: Theindex valuesof thewater sample

pH 6.1~6.5 COD 90~120
Turbidity 24~27 Trivaent chromium  0.3~0.5
Total Chromium 1.7~-1.9 Hexavaent chromium 1.2~1.3

As illustrated from TABLE 1, the content of
hexavdent chromiumandtota chromiumarehigher than
the maximum alowabl e emission concentration (tota
chromiumfor 1.5mg/L, hexavd ent chromiumfor 0.5mg/
L) of Chinesewastewater discharge standard (GB 8
978-2002)1,

Themain measure of the experiment istotal chro-
mium concentration, the concentration of hexavaent
chromium and trivaent chromium concentration, COD
and turbidity. And the concentration of trivaent chro-
mium isequal to the concentration of total chromium
minusthe hexavaent chromium.

Inthisexperiment, thebalasted flocculation device
iscoagu-flocculation test mixer of ZR 4-6 type. Pro-
cessshowninFigurel:

RESULTSAND DISCUSSION

The effect of loading agent dosage for turbidity
removal

Loading dosageillustrated in Figure 1

Figure 1 showsthat, with amounts of sludgein-
creasing, theturbidity of coagul ation supernatant first
decrease, after reaching aminimum point, then stay a
steady trend. Turbidity reach minimum at the sludge

dosage of 3000mg/ L (intheform of slurry dosing).
When the sludge dosageis 3 000 ~4 000mg/ L, the
turbidity value changesvery little. Turbidity keepsde-
clining before minimum occurring becausetheloading
agent hasagreat surface energy, part of the suspended
particles and colloids are absorbed by the loading
sludge, and loading agent can be used asthe crystal
nucleusprecipitated by ferric hydroxide crystalization
to forcethe netting effect. Loading agent actsasthe
crystalline cores of ferric chloride hydrolysis product
and hasalargesurfaceareaand. Soit carriesalarge
number of colloidal and suspended solids, thenresults
inthevolume keeping larger and becoming loose, the
crushing occurs partly through continued shearing force
and the produced micro flocculation influencethetur-
bidity decreasing. Theresults showed that the water
samplesafter theferrous sat reduction, fixed dosage of
ferricchlorideis36mg/ L, PAM dosageof 1.5mg/L,
better turbidity remova effect can begot whenthedos-
age of loading agent ismorethan 3000mg/ L.

Effect of chromium removal for loading dosage

The dosage of |oading agent effect for removal of
total chromiumin Figure 2 showsthat, astheloading
dosageisincreased, the chromium content in the su-
pernatant of the coagul ation decreased, when the dos-
ageislarger than 3000mg/ L, the chromium content
doesnot decrease obviously any more. Thechromium
content continues to reduce because there are more
colloid and particulate matter absorbed with trivalent
chromium. They areabsorbed by surface of sufficient
dime sludge and then precipitate together. The chro-
mium content does not decrease obviously for that
shearing effect causecrushing of largefloesand themicro
floesappearedinfluencesturbidity.

Theresults showed that after reduction of thefer-
rous salt, adjust the pH value of water samplesfrom
7.5t0 8.0 with lime, the dosage of loading agentis 3
000mg/ L, that can have abetter chromium removal
effect.

Effect of loading agent dosage on theremoval of
COD

Effect of |oading agent dosage on theremoval of
COD in Figure 3 below. Figure 3 showsthat, with
the increase of PAM dosage, COD content in the
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Figurel: Valuesof turbidity with the change of loading agent dose
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Figure3: COD removal with the change of loading agent dose

supernatant of coagulation kegpsdeclining. Whenload-
ing agent dosageislarger than 2500mg/ L, the magni-
tude of the COD va ue changing becomessmall. These
resultsillustratethat under the conditionsof thisstudy,
COD removd rateincreaseswithloading doseincress-
ing, when the loading agent dosage is larger than 3
000mg/ L, the effect of COD removal isbetter. The

reason for the phenomenon in diagramisthe organics
are absorbed by |oading agent and precipitatewith load-
ing agent together. With theincrease of |oading dosage,
growing floes are broken by shearing and part of or-
ganics back to the solution, account for COD in the
supernatant did not change significantly for theloading
agent dosage morethan 2 500mg.
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CONCLUSIONS

Intheexperimentsof loading agent dosage effects
on coagulation, thewater samples after reduction
by ferrous salt mixed limeto adjust the pH value.
Thefixed dosageof ferric chlorideis36mg/ L, the
PAM dosageis 1.5mg/ L. When the dosage of
loading agentis3000mg/ L, it can get better co-
agulation effect and sedimentation, turbidity, total
chromium, COD removal have also been better.
Inthe experiment of theferric chloride dosage ef -
fectson coagulation, the water samplesafter re-
duction by ferrousand using limeto adjust the pH
value, fixed |oading agent dosageis3000mg/ L,
PAM dosagefix in 1.5mg/ L, when the dosage of
ferricchlorideis60mg/ L, it hasagood effect of
coagul ation and then sedimentation, turbidity, total
chromium, COD removal have been better.

Inthe experiments of PAM dosage effectson co-
agulation, thewater samplesafter reduction by fer-
roussat and with limeto adjust thepH value, the
|oading agent dosagefixed at 3000mg/ L, ferric
chloridedosageisfixed at 36mg/ L, whenthedos-
ageof PAM is3.0mg/ L, it hasagood effect of
coagulation and sedimentation, turbidity, tota chro-
mium, COD remova have been better.
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