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Abstract:Thispaperisaimedatpresentinganewwayofrecyclingvaluablemetalsinboilerslagderivedfromsteelplants.Inthese

testing, boilerslagwasleachedbysulfuricacid, elementalanalysisofaqueoussolutionswasdeterminedbyEDTAtitration.TheParti-

cleSizeDistributionwasderivedbyastandardscreens.ThecomponentsofthesamplewereexaminedbymeansofXRF.Analumin-

iumextractionefficiencyof86.20% wasachievedwhenthesinteredpelletswereleachedusing4 mol· L-1 H2SO4 atsolidliquidratio

of1∶5 at80 ℃ for24h.Anironextractionefficiencyof94.30% wasachievedatthesameconditionsofthemaximumextractioneffi-

ciencyofAl.
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　　ThequantityofboilerslagproducedinChinaisa-
bout0.12 ～ 0.16 billiontoneachyear.Thisboilerslag
causesmanyseriousenvironmentalproblems

[ 1]
.The

boilerslagcomesfromsteelplantsofChinaistypically
contains40% ～ 60% SiO2, 18% ～ 38% Al2 O3, 2%
～ 7% Fe2 O3 and1% ～ 4% CaOaccordingliteratures

report
[ 2]

.Thecontentofaluminaisrich.

1　Experimental

1.1　Materials
TheboilerslagusinginthistestcamefromBaotou

SteelPlant, InnerMongolia, China.Theparticlesize
distributionwasshowninFig.1.TheXRFanalysis
showsthesamplesconsistof42.60% SiO2, 32.60%
Al2O3, 2.43% Fe2 O3 %, 2.16% CaO, 0.74%K2 O,
0.88% TiO2 andsomeothertraceelements.

Fig.1　ThePSDofboilerslag

1.2　Methods
ThedriedresiduewasanalysedbyXRF.Elemen-

talanalysisofaqueoussolutionswasdeterminedbyED-
TAtitration( GB15892 -1995)

[ 3]
.

2　ResultsandDiscussion

Theleachingparameterssuchastemperature,
strengthofsulfuricacid, leachingtimeandsolidliquid
ratiosareconsideredtofindtheoptimalconditiontoex-
tractionefficienciesofaluminium (Al) andiron(Fe).
Thepelletswereplacedintoasiliconcrucibleandsin-
teredat1 000 ℃ for2 hinalltests

[ 4]
.Theresultsare

presentedinTable1-Table4.
TheresultsinTable1 showthattheincreasein

temperaturefrom20 ～ 95 ℃ resultedinaimprovement
intheextractionefficiency.However, theextractionef-
ficiencyofAlandFeremainedlowincreasewhenthe
temperatureexceeds80 ℃.

Tab.1　Effectoftemperatures

Temperature/ ℃
Alextraction

efficiency/%

Feextraction

efficiency/%

20 41.70 67.20

40 60.20 73.10

60 72.10 80.50

80 75.80 83.00

95 76.00 83.10
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Tab.2　Effectofacidstrength

c/( mol· L-1 )
Alextraction
efficiency/%

Feextraction
efficiency/%

2 57.30 70.20

4 75.10 81.60

6 77.50 85.20

TheresultsinTable2 showthattheextractioneffi-
cienciesofAlandFeincreasewithanincreaseinboth
sulfuricacidstrengthandleachingtime, particularly
Al.HowevertheextractionefficienciesoftheAlandFe
remainedlowincreasewhenthestrengthofH2 SO4 in-

creasedfrom4 mol· L
-1

to6 mol· L
-1
.

Tab.3　Effectofleachingtime

Time/h
Alextraction
efficiency/ %

Feextraction
efficiency/ %

2 63.10 79.50

4 75.30 80.90

8 83.00 84.70

12 85.60 89.70

24 86.20 94.30

FromtheresultsgiveninTable3 itisclearthat
theextractionefficiencyofAlandFeincreasedsignifi-
cantlyastheleachingtimeincreasedfrom2 to24 hata
solidliquidratioof1∶5 and80 ℃.However, theex-
tractionefficiencyofAlremainedconstantastheleac-
hingtimeincreasedfrom12 ～ 24 h.Buttheextraction
efficiencyofFeremainedincreasedsignificantlyasthe
leachingtimeincreasedfrom12 ～ 24 hduringtheleac-
hingprocess.

FromtheresultspresentedinTable4 itcanbe
seenthatatasolidliquidratioof1∶5 andtoasolidliq-
uidratioof1∶6 arealmostsameextractionefficiencies
bothAlandFe.Atsolidliquidratiosbelow1∶4 were

yieldedlowlevelsofextractionefficienciesbothAlandFe.

Tab.4　Effectofsolidliquidratios(m/V)

S∶L/ (g· mL-1 )
Alextraction
efficiency/%

Feextraction
efficiency/%

1∶6 83.90 85.00

1∶5 83.10 84.90

1∶4 76.00 71.20

1∶3 53.10 55.60

3　Conclusions

ThebestconditionsfortheleachingofAlandFe
fromboilerslagareasfollows:

Leachingtemperaturerangefrom60 ～ 80 ℃;
StrengthofH2SO4 rangefrom4 ～ 6 mol·L

-1
;

Leachingtimerangefrom4 to8 h;
Solidliquidratiorangefrom1∶5 ～ 1∶6;
The maximum extraction efficiency ofAlis

86.20% using4 mol· L
-1

H2SO4 atsolidliquidratio
of1∶5 andat80 ℃ for24 h.Themaximumextraction
efficiencyofFeis94.30% atthesameconditionsof
themaximumextractionefficiencyofAl.
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摘　要:研究了从钢厂炉渣中回收有用金属的一种新方法。实验中, 炉渣用硫酸浸取, 浸取液采用 EDTA络合滴定分析元

素组成, 颗粒粒径分布采用标准筛筛分, 化学组成和微观结构分别采用 XRF。 结果表明, 铝的最大提取率为 86.20%, 条

件为:H
2
SO

4
浓度 4mol· L-1、 固液比 1∶5条件下在 80 ℃浸取 24 h。在同一条件下铁获得最大提取率为 94.3%。
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