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ABSTRACT The purpose of this paper is t。explore a new method of chromium pollution 

disposa1．The best adeo~ ption conditions，such as acidity and temperature ete．，have been obtained．In 

the aqueous soludon，coal ad．．~or on tO Cr(Ⅵ)is chiefly phydcal process，and conforms tO the 

Freundlich experiential formula．1l】e relafion~ p between a&orpfion capacity(m)and time(t)is 

following：m= 3．70t(1+ 2．060～ ． 

KEYWORDS coal}adsorption／chromium wa~ewater 

0 Intn}duction 

The chromi um po llutionismainly from theindustrial wast~waterincludingleather proce~ng ， 

chromium-p~ting and manufacturing chromic compounds(such aS d ofnic anhydride and potassium 

dichromate)．The pollution endangers seriously ITian s health and growth of plantt t ，and its 

h82Tlllqess islatent andlong·term．Afterthe accumulation ofion state chromium reaches a certain 

arn0umt，it will eau．~ various illnesses，including e&tnc~r．1lms，chromium pollution disposal becomes 

imperative．In this paper．we use c0BI to depurate draining chromium WastewateF from chemical 

plant atthe aim offinding themostappropilatepH value and temperatureofthe~oludon duringthe 

adsorption proce~． 

1 Experiment 

The was wa0 was supplied by the chemi cal plant producing chromic allhydride and potassium 

dichromate，and the Contetlt of Cr(Ⅵ)is about 2000 mg·dm～．The wastewater was pretreated 

th O2 at pH一 12 before disposa1．The concentration of Cr(Ⅵ)is dete~ ned by means of 

titration and 721 spectrophotometry． 

Coal A and coal D(anthracite)are from 20112 coal tunnel，Bai~ao Coal~fine，Gong County， 

Sichuan Province．Coal A is sampled from the edge of outburst site
． The distance between sampling 

site of coal A and that of coal D is about 20 metet~．Tab1e l Iists indus~ial analysis data．porosity 
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(P )and apparent density( )of coa1．Coal samples are groud into powder of一8O mesh．Activat- 

ed earlx~n is chemical ag~mt． 

Table1 l[ndu~rlal analysts，Ooro~ly and a nttlemity of o0ab 

* —— c∞ 忙nt 0f珊 t } —— c衄_证nt 0f ashl —— c帆 啪 t 0f volafiles 

№咖 ca!~city of adsorbent is calculated by equation(1)1 

(1) 

Wheremisthe a on ca!~eity of_咖 I or activated carbon( |01·g- )，G andC are respec— 

tively eoncen~'atlon of er：o；一before and after adsorption(moI·dm-D，Wis tbe Ina∞of a~ rbent 

( ，andV isthe volume ofthewas咄张 (cm3)．TI1e c0a1吕aⅡ es and activated carbonmllst be 

wei目缸ed by a【IaJydcal balance． 

T effect碰 variousfac衄 s衄 ads唧 d蚰 capaci母 have studied．m豫~act~rs_眦 ludethe 

ratio of adsorbent nm鹭 tO wa曲 栅 volume(SW，mg／10cm~)，证mperanJre，acidity，time(t，h) 

and conce咖 60nofCa(vI)．Volume ofwastewat盯 is 50 Crl~3w}lentl effeetofthe 3dudon s eorl- 

cen衄 d0n is e~ dered，and it_培4O cr at other cas酋． 

2 Results and Diseus~on 

2．1 The蝴 of SW ∞ ad∞枷 cap日dly 

S is the giving lm∞ (milligram)of coal 

or activated eartxm in 10 c功 0ri na1 was屺wa— 

teroThe adsorption exDe 嘲 1 of ooa1s andac 一 

rated earlx~ have beenfire'cain various SW． 

exDeri嘲 1t c0r1di60ns are mmbient~empera— 

nJre，pH= 1 and t= 1 hour．Tl1e re~ults are 

sl 吼 inFig．1． 

As seenin 1，d1e adsorN~ ca!~eity 0f 

activated earb~ and t vo面eces of coaI reached 

the maximum when S is 30 mg／10cm~．皿ms． 

tbe fello,~ing experiments are con ebed in SW 

Fig,1 effect of哪 ∞ m 

=30．It is quite evident that the ads0r曲 n ratio imrease~ tIl the increase of SW
． ads0r两∞ 

ea!~city of activated carb0n is much larger than that of c∞I due tO the gx~tt difference in~eeific 
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目】rfa0e areas of tWO types of adsorbents． 

As showninFig．1．the adsorpd~ capacity of coalAisI髑 thanthatof coal D．Itmay be eX- 

plained as follov~．Mercury intrusion experimentsE3~show that specific S121~aee areas of ink bottle 

modelfor COalAand coalD aIe 0．909m。·g- and O．652m2·g- respectively．It1neansthatthe 

pore~ofink bottlein coalA are r／lorethan Oao~ein co且lD．Eecausetheo3,apparent surface area 

(S。 )of coa1Aisthelargestof 9~amplesinthe鞠Ine searn[钉，the amountofmicroporesin coalA 

ism。rethanthatin c∞l13．Owingtothe relativelylarge space s~raetureofG 0}一，itisdifficultthat 

Cr(VI)enters into the micropore or ink bottle pore and is adsorbed by these pores．Thls，aasor~ion 

ability of COalD is猷Hm rthanthatof coal 

2．2 The effect or"pr[011 adsorption ity 

卫 adsoIpdon capacity of coal A to Cr 

(Ⅵ)undeT different acidity condition(adsorp- 

tiontimeis1 hour)is rl~owninFig．2．It's l 

in Fig．2 that the adsorr~on capacity reaches the 

Ⅱmxim1．1Fa while the ini血l pI-I of was~water is 

about I．2．It is consistent with the result of 

Liu[I]． 

2．3 Relalionsll~p between adlSOl~ Oll capacity 

,mtltemlleratare 

‘  

0． 

1 2 3 

pH 

F 2 Rdad∞ p be pH and，，l 

Inordertoin,Jeer吐1e relafion~ p bet~reen吐 adsOfpdon capacit)r and廿】e~elution傀mpefa— 

ture．adsorVaon expetimems in different temperatures have been finistlecL卫 r~ults include the ad- 

s0r on capacity，tI】e ads。rpd。ll ratio and ra怔cons伍nt of coa1 D are 咖  zed in T~ble 2．Tile 

adsorption rado(X)in吐Ie Table 2 iscalculatedwlth d0fI(2) 

x： ×loo％ 

andthe rate constant( by using equad帆 (3) 

in鲁=髓 

Table 2 The effect ot"te瑚pe咖 m On玳 

(2) 

(3) 
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As showninTable 2，rate COl1~intincreases Wi出their easeoftemperature．The~ aightline 

reIa缸 1sbip betw唧 lInkendT- is showninFig．3．Itind／catesthatthe eff~t 0ftemperature on吐Ie 

rate constant obeys the An us experiential formuh! 

Ink=l嘛一鲁 (4) 

where点o is apparent preexponential factor(h一 )，E is the apparent activation energy(J·mo[一 ) 

and T is the thermodynamical t~ perature(Kelvin)．Using the One Vailable【jnear Regression 

method，we obtained the fo／lowing resu】乜：点o=13．758 h一1．丘一9．245 ·mol一 and cc~ htion 

coefficient r= O．99933． 

As We know．the activation自1e eB for most of chemicaI reactions are 50～250 l【，·tool—i． 

ButE of coal adsorbingCr(1／I)is only 9．245l【，·mol～．Thus，it n埘 址bethoughtthatthe ad- 

∞rbing actiontoCr(Ⅵ)oil coaIis rnBkay physical process．Of cou／se，it doem ttrip．anthatthereis 

13o chemicaI reaction betwveen coalandCr(V1)inthe aqueous solutioil．Infact，coalmay beoxidated 

byo2O}一whilethemetamorphismdegree of coalislessthanthat 0fthis coal samplef0r stu曲ing， 

the content ofCr(V1)is rehtivdylarge andthe prc．ss．Lre ofthe system is high(such as 7MPa)． 

。． 
j 

一 1． 

， - 

F 3 Rehdonship betweenink andT- ． 4 The effect off0nm 

2．4 The effect otthe粕b0 p“ontime O11the adSOrl~On cl删 竹 

The telation betweenthe adsorp~on capacity of COaID andthe adsorption time is shownin 

4．It s seen fnm1 Fig．4 that the time of reaching adsorption equilibrium is about 5 hours 

The cL!rqe in Fig．4 is very similar to that of achorp~ capacities pressures ia Langm~r 

isothermal adsorp6on ．SO we use equation(5)to descfibe~hfionship between m and t 

’ —l+—Bt (5) 
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whereAandB are experiential constan~oAfter rewriting equa~on(5)as：t／m=1／A+B／A， 

the re e aIe the f。u。wing：m= and tbe c。rreIa妇 1 coefficlefit r一0．99989． 

EqLmfion(5)is actually the kinetics equa~on of adsorpdom 

2．5 The aⅡ0llshjp betweenthe adsorption  CalmC andthe concentration of0 (Ⅵ) 

In dle various concentrations of,~rastewa— 

ter，the adsorl~on ratio and the capaciW of coal 

A are listed in Table 3．Because adsorbing solute 

from sOlud0n on solid obeys Freund~ieh for- 

mula，we use equation(6)to咖dythe relat~on 

betweenm aIn C } 
．g 

一 ㈤  

where A and n are experiential constants， (1 

m I-g- )and Ce(1 m0I·din-。)are respec— 

tivdy standard ad．~Vtinn∞pacity and concen- 

一 5 — 3 

t~ation．"me p 0fI。g(品】 1 ( C)is showninFig．5．The straightline sl~wnin Fi晷5 yieldsA 
=18．432 and 一0．4818 with a eo~'eladon coefficient of 0．9945． 

As seeuinTalbe 3．the adsorp6on ratio de ∞ swiththeincrease of∞ncen恤 d WIm the 

~ ntratJon of Ot—in d1ewa~ vatexis 3，526X10一。tool·drn- ，the a~orption ra6oof coal 

A is 88．9 andthatof coalD is 92．8 ． 

Tal~e 3 A cal 婶 of coalAinⅧ帅tls co．ceatratlen of0(Ⅵ) 

IⅡ吐da paper．we have~adiedthe vaIi。useffee6vefactore Oiltheadsorption eapacity of c0aJto 

Cr(Ⅵ)，and obtainthefdlowing C~)flCiuslons． 

1) suitable adsorption c~216om BreSW of 30mg／10em3，pH。f1 andthe adsorptiontime 

D{5 hours． 

2)InCr(Ⅵ)aqueous solut|on，thea&orp~on of coaIto Cr(Ⅵ)is chieflyphysicaI process，and 

aedvadon energy of adsorption is 9．245 k／·啪 卜 ．I<in~cs equadon of adsorption is foUowing = 

1 

_̂-暑． 
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3．70t 

涵 

3)When the concentration of the wastewater is comparatively low
，the adsorpd。n rado reacI】es 

9O oA Or SO． 
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煤对含铬废水的净化 

徐 龙 

爵 

摘 要 用煤对含铬废水进行丁净化，得到了最佳的固液比、酸度等吸附条件
，考察了 

温度对净化的影响·在水溶液中，煤对Q(Ⅵ)的吸附主要为物理过程，并遵从&m ich经验 

公式；吸附置与时间的定置关系为：m=3．?Or(1+2．06t)～． 
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