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M OE:MRATSAHLARIAR(FE WEEL EVUBE AEMEPBLRE)ARTESRRY
AHER, SH TR EpHPHEREAFRRER RO Yn. XN - AEW A4 ERNAR
BEF BREERZ , ALEMNE AR EFSINERRIRE, SHARAARE ARAHALYA
R, EpH6.0~8.0, AR EH S0 g/L o , RABKARALHEES LB ERYH, Tk 97.50%.
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MHEKEREERUCAARERAE ES
HMEFKEF NG ERE, 5KPHEE(Anmo-
nia Nitrogen) E A KEEEFILHW—PEEE
HEFV AIBRS ENATEALBSAS
BE BEEEZREXERET 60% , FELEK
£RU7. BBAENENEREAT B AR
BRFBRAEANEE EERKELEERAB
ENG ERERREEN, EBEKER KR
B ELWN ETEEMAERESS MRt
B AR R, AR R 5 Fhgpl
R, R A P S AR ROR, R
AT I8 P 897 O R R AL K R

1 #RMEE

1.1 XEHH

B R R A L TTE P bR Bk
g HLEAfmE L iR HENAEEF
A3 BEREEAR REHHLEF110C
AT, BB N B2 0.25 ~0.38 mm §I5H
B, &M, SAK/KA NH,CLEH ,pH i HCl 1
NaOH #%.
1.2 L®BAHZE
1.2.1 Hidersn

FEXAR BRI HLE 3 Fhoy okt gk

7N H#9 .2010 - 02 - 29 ; 41T H 1 :2010 - 04 - 30

X & T8 M B 0 %7 BA T BY IR B (094SYJH36069 )

TR I EEBRABIKREX 0.10,0. 20,
0.50,1.00,2.00 mol - L™'#: B ¥ ¥ ,0.05,0. 20,
0.35,0.45,1.00 mol - L™ NaOH ¥ % 1 0. 10,
0.50,1.00,1.50,2.00 mol - L™ NaCl % . B
%K 25 C,180 i/min BB REZ 4 h, ARG H
EBFAMEEGE, BT 110 THAPET.

%1 SHANREIETOAS

Tab.1 Chemical component of five silicate fillings
%
fLdm Ca0 K,0 Mg0 ALO, Si0, Fe,0,
] f L1 1.5 45 12 75 1.5
Mk#&ZER 5.0 2.0 120 19 47 11.0
Bty 2.7 09 20 17 T2 0.6
WEME 2.1 1.7 2.5 17 69 6.0
ek 1.7 1.0 0.7 21 70 0.1

1.2.2 HHaTHHRREILE
BS0mg- L' WEEERSO mL,iIA2.5¢
AL EERERRSHE LR, B0 B R
#%0.5,1.0,1.5,2.0,4.0,8.0 h. A4 KA
B 2k 0 R R B R
1.2.3 ZuAHATHERARMG YA
— B tEiEe(0.2,0.5,1.5,2.5,3.5,
5.0 g) A B 50 mL ¥R ¥ S0 mg - L' WEABK
H,7E 25 C,180 /min £ FEERGE 2 h, ME
R B P P B AR
1.2.4 B RERAMNKHEHRAHEYH
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1.0 g BB BAR SO mL REERE N
10,50, 100,200,300 mg - L™' & E 5 %, 180
r/min,25 CHEHRS 2 h, WERHEBEBRTE
REWRE.

1.2.5 pHUEMHBAHAMAREHHH

2.5 g UM HDE A 50 mL & ¥ 50
mg - L' WEERBF BB W pH (8(2,3,
6,78, 1NEFH2h 5, BWL, MERKEHERP
HEEKE.

2 ERMIE

2.1 AT S MR S AN B LR

5 FEEMEANRMMELFR,HO0.5h
EHREBELA EGBTYR . E2h ERHE
AIEFFE,2 ~8 h IEBRBHMAK. X5 FF
HMYBAGHEESR, ZRFERFER. 5K
BMEBRANEREENRR, AN ERAEZRE
5 86.09% , KA 4 FpE KM BN B REM,
WE30RUT. BALEM4 HENEHKEDS
BFXBERAEZBRATERE XHERBAXE
AERBEBEH—-TEEERERE. 5 HEAMNER
MEBRBERNARE >BKER > TEBE>&
WEh > B L B R
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Fig.1 Removal efficiency of five silicate fillings

on Ammonia-nitrogen

2.2 BiEIE S Rt S AY IR B i Lh B
5 FEERREL R A IS R R 3K B M EL R VR
B EEABRAMAABTERMERS, KBER
Pk B 2 PrR. 5 RERE o 3 RO B ik
EMREANERBW=MARERG > HERK
B >R RAWR, AR R+
Bz X 51 e/
2.3 WHEERENIUEERT MR W
ME2 A EEKEFERAEENART,S

PR A AWM EREZ G T &, £ERK
WERNERERR. 4ETHXHRABMEEA
VIR BRI K, X EBERE S MK
GRU . ZMEHHEERMBERPERANRKE
MEHERERAR KERS, BH B, BT
A AR GR ). ik b A A B 4R A X R
HHRMERR AR T8 E, HRM M
BERERRE R R, KR =FEREER
B 5 J R Y B B R R R AL AR

2 3MUBFENRERRRE

Tab.2 Optimum concentration of three modified

methods mol + L™
373 B EB
H  HCl /% NaOH ®/% NaCl /%
w4 0.10 92.8+2.4 0.05 85.6x0.7 2.00 97.9:0.8
s 0.20 41.5+0.9 0.20 37.5%+3.0 3.00 68.6x1.9
¥ha
Bt
0.50 32.2+3.8 0.45 12.8+0.9 2.00 19.1x2.1
[:7F 4
HE
0.20 36.6+1.4 0.35 31.8x0.7 0.50 27.2:1.8
G A
B
0.50 25.6+3.4 0.05 14.9+1.8 2.00 24.0:1.8
P $7
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Fig.2 Effect of initial ammonia-nitrogen concentration

on ammonia-nitrogen removal efficiency

2.4 HHRHARYEATMMENZR
B3R B S FrE s AR MR, A EA
FIEBRBFA A Y7 SO mL EEBERPMA
25 g R, AR UERTEREED
97.50% ,FH MBS A AR, S E 6 EBRREM
FE RERSEHABAENERLEBRAREHR
BOHBE—CHENEK, ZREH A EHE
BOREEEMN, EZREARAFEE, IMALR
LR NaCl MHEBKEANE RN LB R
BEEREEM,ELHR BREBHRNY 86.9% ,{8
DEFERAHBUER AN EANEZRE. HR3
SR B R A EREFE 45% LLF.
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Fig.3 Effect of modified fillings dosage on

ammonia-nitrogen removal efficiency

2.5 pHEMRHMEERMENER

BERAEKFL NH,®# NH, HHERE
EHUTHAEFELER:

NH,* +OH <=NH, + H,0

NH; +H,;0*=NH,* +H,0

B pH HENFARRARKRE W, ¥E
B pH/ANF 70, WP H B FRER,
EAXEUNH, " BRAFE AHNTEFLBRE
HOEE; S pHEXF I, KFEEAUSFE
BHEEURKERNE. E 4 Fx,5 skt
HRMEAMEZREZEBR T pH HEME K.
pHEAE2.0~7.0 WEN,ME pH HNAR, B
KRR, A& 4 Pt T E A &
KR AW 7E pH >8. 0 BF , LI FX#H N £
MRS G RERREATEAN R &R
pH FAE W B, WXt A& 3 FEA g mE . &
RERFVER pH H7 6.0 ~7.0 B, 5 Rkl
A L BRBUR B
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Fig.4 Effect of pH on ammonia-nitrogen removal

efficiency

2.6 S HMMEHEEREFEEED
fHEBEN, RHE Q SERKE C, ZH

BMXBENEHERH, — A Freundlich 1 Lang-
muir J5 B3R

1gQ = nlgC, +1gKk

i1 1.1

Q 5" C. ¢
ARA:Q HFEHRH R, mg - g7 ;0" 4 Langmuir
BB R, mg - g7 C, Sy TR M 5 1 5
B, mg - L' ;0,0 K W RHEK.

EIAUMERSHENEASRERM R

BRMEXSH. fR 3 ATA, Bt A st g ik
#EF7E Langmuir RSB T IHE M Q° (4.9
mg - g ' ,3.81 mg- g~") B LM A G B AR MR 4
4T AR BB S R B R (7.88 mg - g7',4.92
mg-g )/, EH MR K EEET, Langmuir 24
KAEEH. EXFEP, REARERAYS, R
MRk Z R L E KM, W2 RH K Freundlich 243
BESEEREHIBEYSERE™. }tks G
BB E G & & Freundlich Ik SR A, &
VLS B 0. BUYE S L W OO T4 PR A B
KWHB A Langmuir 2B HEM ° H5X
REREARE, B 5 Langmuir A XA LA LAE
BiF,HX 3 MR EERNEANEHESEH
Langmuir 0§ fff % i K. K.

¥3 HHEHRIRNSAZARKABEZFTENEXSY
Tab.3 Coefficients of Freundlich and Langmuir
adsorption isotherms for ammonia-nitrogen
of modified silicate fillings

BB Freundlich Langmuirn
BE . lgk R* 1/(b0°) Q° R
%A 0.57 -0.35 0.99 2.19 4.96 0.99
[:7:13

0.69 -0.91 0.99 11.13 3.81 0.98
Ly
Bt

0.60 -1.33 0.96 35.16 1.00 0.99
25 )
WE

0.47 -1.08 0.98 23.21 1.10 0.99
2 8
B

0.63 -1.34 0.96 48.66 1.63 0.99

()M s R ER M EEANEBRE
KAMERBE > BKIESR > TAKR > BTH
B>FHLHE. BAMERNERERERT, E2
h Bt , RBR AT 86.09%.
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Qs HutEMNAREREN - AER
S0g-L™',pH {H% 6.0 ~8.0, W HIATE] % 2 h, ¥
KPERERKE 100 mg - L' LUTF.

(3) Bt 5 F kB £h UK 9 TR I S B R B
AT, BOVE R K R R X R TR R
EAH Freundlich Bt EBARER. HL I M
Bt B R AR HUR X A AR &S Langmuir
R B 25 IR R &R

HNEREBRE KK ER VRBEMNS
FAEEE AR ARALIEBE LR
Kb 78 2R G5 o 5 47 £ 2 IR A SEURE
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Study on Adsorption Function of Ammonia by Five Kinds of Silicate Fillings

Wang Zhi - bin, Gao Jing - qing, Zhang Rui - qin

( Research Institue of Environmental Sciences & Department of Chemistry, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The ammonia adsorption effects of five raw and modified silicate fillings, such as zeolite, expanded

vermiculite, porcelain ceramists, shale ceramists and clay ceramists were investigated. The effects of solution

pH, dosage of modified fillings and initial ammonia concentration on removal rate of ammonia were observed.

The results indicated that the adsorbing capacity in the order were zeolite, expanded vermiculite, shale ceram-

ists, porcelain ceramists and clay ceramists before modification. The ammonia adsorption effects of five fillings

all increased after they were modified by correlative methods. When the dosages were 50 g/L, NaCl modified

zeolite was the best one compared with other modified fillings, the ammonia nitrogen removal rate could reach

97.66% as the pH values are at the range of 6.0 -8.0.

Key words: silicate filling; ammonia nitrogen; modification, adsorption; influencing factors



