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Abstract:ThispapercomprehensivelycomparedvariousimpactsonremovingfluorinofAl2O3 activatedbydifferentagents.And

Al2 (SO4 ) 3wasdeterminedastheeffectiveactivatedagent;moreover, activatedandregeneratedmethodswerealsostudiedinthispa-

per, theoptimalprocessparametersofactivationandregenerationweredeterminedasfollows:Al2O3wasactivatedby4% Al2 (SO4 ) 3

atthevolumeratioofAl2O3togroundwater1∶1 during4 hours;fortheregenerationofusedAl2O3, 4% Al2 (SO4 ) 3in2hcanachieve

goodresult.
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1　ExperimentDesign

ThegroundwaterofacityinShandongProvince
hashighfluorincontent, [ F

-
] =4.66mg/L.This

experimentusedAl2O3 toreduceitsfluorincontent
[ 1]
.

Al2O3 usedinthisexperimentiswhiteparticle, with
diameter1.0 ～ 2.5mm.Al2O3 wasaddedinglassad-
sorptioncolumn, groundwatercontainingfluorinflowed
throughthecolumn, andvelocityofflowwascontrolled
byvalve, thefluorincontentofeffluentwasanalyzed.
Andthecontentoffluorinionwasperformedtouseflu-
orinionelectiveelectrode

[ 2]
.

2　ResultsandDiscussions

2.1　Activation
Al2O3 needstobeactivatedbeforeitisused, to

removeimpurityinmicroporeandtoincreasespecific
surfacearea, toincreaseeffectonremovingfluorin.

Suchdifferentactivatedagentsasdistilledwater,
Al2 (SO4 ) 3 andNaOHwasfirstdiscussed.Al2O3 acti-
vatedbydistilledwaterhadtheworstefficiency, be-
causeAl2O3 couldnotbewashedproperlyandnotcom-
pletelyremoveimpurityorsolutablepollutantseitherin
thismethod;Al2O3 activatedbyNaOHhadtheworse
efficiency, anditpresentedalkalinity, soitneeded
largeamountofacidtoneutralizeinpractice, which
complicatedoperationandincreasedtheoperationcost;
Al2O3activatedbyAl2 (SO4 ) 3 hadthebestefficiency,

fluorinamountwasthelowestineffluent, operationwas
relativelysimpler.SoAl2 (SO4 ) 3 wasdeterminedas
activatedagent.

Thentheconcentrationandvolumeofactivationa-
gent, andactivationtimewereinvestigated.Fortheac-
tivationagentconcentration, 2% Al2 (SO4 ) 3 hadthe
worseefficiency, andtheeffluentwiththehigherresid-

ualF
-
, thetotaltreatedamountofwaterwasobviously

smaller;asconcentrationincreased, treatedeffectwas
improved, thatwas, effectsof4%, 6% and8% were
allsuperiortothatof2%;butwithincreasingofcon-
centration, thetotalamountoftreatedwaterandeffect
werenotraisedinthesamemultiple, treatedeffectwas

notobviouslyraised;ofthat, 4% hadsuchbesteffect
asthesmallestresidualF

-
andthebiggesttotalamount

oftreatedwater.Whileconcentrationrisedfrom4% to
6% evento8%, thedemandedamountofAl2 (SO4 ) 3

wasalsoraisedlargely, sothecostwillbeincreasedin
multiplecorrespondingly.Hence, theconcentration

wasdeterminedas4%.Fortheactivationagentvol-
ume, nomatterhowbigorsmalltheconcentrationof
Al2 (SO4 ) 3 was, thevolumeincreasedfrom 20mL
(thevolumeratioofAl2O3 toactivatedagentis1∶1) to
50mL (thevolumeratioofAl2O3 toactivatedagentis
1∶2.5 ) , residualF-concentration in effluentde-

creased, butthetotalamountoftreatedwateronlyin-
creasedlessthan20%, andthetotaltreatingeffectwas
notincreasedinthesamemultiple.Soconsideringeco-
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nomicallyandpractically, thevolumeratioofAl2O3 to
activatedagentwasadvisedas1∶1.Foractivation
time, whichnotonlyinfluencestreatmentefficiency,
butalsoaffectsthepowercostofpracticalengineering.
Thelongerthetimeis, themoresufficienttheexchange
betweenAl2O3 andactivationagentis;corresponding-
ly, thebetterthetreatedeffectis.Foractivationtime,
15hhadthebesteffectandthebiggestamountoftrea-
tedwater.Whilethetimedecreasedto6.5handto
4h, thetreatedeffectwasroughlythesame;thetime
wasshorterfurther, theeffectdecreasedfurtherand
wasunstable.Sotheactivationtimeinthisexperiment
was4h.
2.2　Regeneration

Al2O3 losttheabilityofadsorptionafteritad-

sorbedtosaturation
[ 4]

, andmustberegeneratedbefore
usedagain.Basedondatasofactivation, thispartno
longerdidresearchoneffectofthevolumeofregenera-
tionsolution, butonlyontheconcentrationandtimeof
that.

Fortheconcentration, 2% clearlyhadtheworse
effect, andAl2O3 columneasilylosttheabilityofad-
sorption, thetotalamountoftreatedwaterwasobvious-
lysmaller;while4% and6% werebothsuperiorto
2%;astheconcentrationofregenerationsolutionin-
creased, totalamountoftreatedwaterandtreatedeffect
werenotraisedinthesamemultiple, butincompari-
son, 4% hadthebesteffect, notonlyhadthesmallest
residualfluorin, butalsohadthebiggestamountof
treatedwater.Andthiscorrespondswiththatofactiva-
tion.Fortheregenerationtime, theshorterthetime
was, theworsetheeffectwas.Forthereasonthatthe
adsorptionreactionprobablyoccursontheoutersurface
ofremovingfluorinagent, andtheinnerpartdoesnot

adsorbsufficiently
[ 5]

, properandshorttimeisdeman-
dedforitsregeneration.Thisexperimentshowedthat,
2hcanhavethesatisfactoryresult.

3　Conclusions

( 1) Al2O3 mustbeactivatedbeforeitisused, to

removeimpurityinmicroporeandtoincreasespecific
surfacearea, toincreaseeffectonremovingfluorin.In
this experiment, Al2O3 was activated by 4%
Al2 (SO4 ) 3 atthevolumeratio1∶1 ofAl2O3 to
groundwaterinthetimeof4h.

( 2) Al2O3losttheabilitytoremovefluorinafterit
isadsorbedtosaturation, andmustberegeneratedbe-
foreusedagain.Thisexperimentshowedthat4%
Al2 (SO4 ) 3 in2hcanachievegoodregenerationre-
sult.
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摘　要:综合比较了不同活化剂对 Al2O3除氟能力的影响, 从而选定 Al2 (SO4 ) 3为活化剂;并对活化和再生方法进行了

研究, 提出了最佳的活化和再生工艺参数:对于 Al
2
O

3
使用前的活化, 采用 4%Al

2
(SO

4
)
3
以滤料 /活化剂 =1∶1的体积比

活化 4h即可取得良好的效果;而 Al2O3吸附饱和后, 再次使用前要再生以恢复其除氟能力, 对于本试验使用的 Al2O3, 采

用 4% Al2 (SO4 ) 3再生 2h即可取得良好的再生效果。
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