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Table 1 The relationship between the quantity of absorption and time

it fil/ b 1 2 5 12 22 48 120
W it Mo g™ ! 360. 74 401.44 429.88 439.88 457.98 466. 27 477.75
LR % 72.15 80.29 85. 98 87.98 91. 60 93.25 95.55

2.2 FIR5S R ER AR A IEE

JEAF HLR IR ) NaCl K CL CaCly Fl K280y, #EEH) 4 0.02 mol/ L. FEMRIR S AHIF, F R 0.2 ¢,
FEMRR D 50 mL, #h Hg™ MWREEN 1 mg/ L. 9280 25 £3°C, thpk, #6584 150 o/ min, K
i 15 /NI 20 AN B0 ER S0 AG AN ) AR AR N IR B SRR DGR L MR 2 R
cpra] At TR REARRE A () F AR S A R PR L 1) B2 -1 4 S 3Lt K2S04 JKCLNaCl Fl| CaCly W B 4t
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T LA P R B T 1k £ 5 PR 5 6 Hg™ W Bk Fr 380 4 T, 4 BE K oS04 WK CL B 5% W, W LA H
CI™ MIAFAE W] S B A 7 Hg™ AW Bt . AV S o A (] Wk AR 58 11 A7 760 Hlg™ (9 W B ik 1 S iy 3R 9 T
EUT BB 5 Hg™ (W 89 Biirh CI 5 Hg™ MR 4y, 16 ASAECE Job & v AR 5% 6 R B 5t £ e
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Table 2 The effect of grain size and different eletrolytes on removal of Hg**

G Ha i K280, KCl NaCl CaCl,
Rife(H) N Sl & g dit PRI PR Ll it
LR % JMgeg ! LBRAS % [igeg ! LB % Sugeg- ! BB #1 % gy ! LR % Sigeg !

> 80 91. 60 226.93 88. 69 221.71 24.39 60.97 21.89 54.74 16. 16 40. 41
80~ 120 90.77 228.99 91.71 229.27 33.55 83. 87 30. 56 76. 40 29.58 73.85
120~ 160 92,21 233.36 94.50 236. 26 42.39 105. 98 53.39 133. 47 28.09 70.22
160~ 200 94, 34 235.85 94. 86 237.15 63. 88 159.71 73.46 183. 66 33.96 84.91

< 200 96. 10 240.23 95.20 237.99 78.75 196. 88 79.04 197. 61 31.95 79. 88

AN [FREAE B iy b 1 ] — v A JJE‘ 300

R AR |, e e s A NaCl
LRI . KBRS %*ﬂ.ﬁ% = o) —o—K(Cl
/I I A b T A 6 i 150 —&— CaCl,
KCIFl NaCl L 5 A7 A IR 454 F R %‘ 100 b —o—K,50,
105 0 B 6 R e 8 ol N
2.3 TRIGREEHET pH 3105 0 . %
Fff & BY 205 - 2 ﬁ%%& 1 2
B % T K,SO4 <NaNO5 .NaCl .
KCI fl CaCly # FEH 20 0. 02 mol/ L, B 1 AR o A T A W B 1R 5
FEM B4R 120~ 160 H, A4 0.2 Fig. 1 Effects of grain sizes and different
g, VER AL 50 mL, ¥ b Hg® electrolytes on the quantities of absorption
(3 HER) 1 mg/ L. i} HCL FI NaOH FERRRAEAE 1 OMCT 80 HL, 2 2 80~ 120 F, 3 2 120~ 160 H,
W pH fE . S 25 £3C, B 4 %3 160~ 200 H., 5 /T 200 H

MR 150 of min, KBS 10 /N

FEL1S AN S B0, AN [ AR T 45 AR pH 00 28 b X W B 1 S € 3 B 2 ok . AE pH il 2
Hm AN [ e, 8 S8 0K B A P 5 ) S8 27 30 A I, T A s v A 17 ol 8 5t llg” W B vk 9 5 W s pHL i
AT P I A () el A X OB B ) 5 e R, NaN Os b5 KoSO0, 6L, W B vt 4 3K g JAR; BT pH (6 TH 5, 2605
SRR NaN O3y 5 KoSOy WP, He™ W B 45t JF 4 BRI, 17 NaCl KC1 Al CaCly {347 b T (9 #4 %, 11 %)
DT 4 R 1 A4 dul 6 8 pHL R0 — 2B Th o, etk 45 1R R AN [ FUAR BTl Hg® W B A5 4E BRAIG .
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Table 3 The effect of different electrolytes and pH values on the quantities of absorption

KQSDJ NiIN D_\ |\‘1CI KC' Cilclg
. I B ik . I B it " W B ik " e f ik . I B ik
H fif H fif H i H i H 1L
P (Mgl g) P (Mgl &) P (Mgl g) P (Hgl g) P (Mgl g)
2. 46 69. 47 2.40 72. 81 2. 06 T78. 96 2.18 69.15 2.24 72.21
3.87 82.77 3.24 121.72 3.25 63. 65 3.22 62. 89 3.01 70. 89
6. 10 213.23 5.62 223. 85 5.62 119. 45 6. 09 102. 69 6. 71 68. 03

11.35 160. 87 10. 96 168. 19 10. 63 173. 15 11.03 146. 39 10. 75 119.17
12. 11 119. 05 12. 01 154. 94 11. 67 142. 36 11.96 136. 87 11. 67 95. 24

FERTIT A pH R0 AT T, S04 0 0 A7 A5 ) B AC IR B ik . 90D CI0 (R o R B R 5 0 5 i 3 09 [
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{140 B it 5 — 7 T, AEBYE 45 08, pHL R0 A8 46 343 S W B He?* 197K iR, He™ B OH™ 45 LREFR (R T
i e ], AT R B ok 5 . A 3K A T BRI AR R, WREH AR pH R AR f ik B b BB AR 3 B pHL
Ay 2 B AN (i) AR T F IR Rk P S 00 PR 2 AN DRI L R A s 8 e LU R R T AT L WNa KB AR

PR B FEITY ) DRD b AN TR A7 A B 85 1 2 D (1 5 40 B A 44 P T AR ARG IR Y

W o ke 46 i S ¥ pHL AR AR 1 3 4 P, A vbn] LA s B 0 pHL B A% o Le s N W
i IZREH T B S A pH B T, O ',-"Iu'lifli%’{ﬂfﬁﬂ”'IIAJfJ,.’- 251 WA 3 1 R A L 4
H* A pH i PRAG . S AR G 10 2000 WA A 1 Gl 7 AR INTi) E h © ZE 99 Bk 45 28 F B pHL i B%
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Fig. 2 The effect of different pH

values on the quantity of adsorption
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Table 4 The pH values of the solution before and after the absorption

_ NaCl KCl CaCl, K.S04 NaNO;
MM:E LY Y3 - E¥3 Y3 - E¥3 -
i) Jei i) J& [i0] Jei i) J& [i0] 15
otk 2.06 3.38 2.18 2.62 2.24 2.72 2. 46 2.89 2.40 2.67
Stk 3.25 6.23 3.22 5.98 3.01 6.11 3.87 5.95 3.24 6. 10
I 5.62 7.23 6.09 7.30 6.71 7.10 6. 10 7.31 5.62 7.16
9 10. 63 10. 16 11.03 10. 60 10.75 9.96 11.35 10.77 10. 96 10. 65
WOt 11,67 12. 11 11.96 12.23 11.67 12.13 12.11 12. 11 12. 01 12.25

2.4 TR I 1 il 2% A9 RE

He® [ B (me/ L) 438510 1.5 .10 20 30 .50 .100 200 300 400 500, 758 AR A 100 mL, Ff & 5 it
0.2 g. W% 25 £3°C, pH {H 4 4k, 150 of min #2355 72 ANF 5, 350000 HE0 B b, 85 9L W4 5 A 3. A 3
] DU H, AR O B R 2k T g B, BT B AE O~ 350 mg/ L - B, fE 350 mg/ L BL R )
B A0 #3ET Langmuir ':F' WFHW ILU?;L‘HELA Tﬁi JiFE of (x/ m} = Vab+ ofa $04E (o AT i 36010 e

0.9886, A FEy = 0.0362x + 0.7377, W] 1% %ﬂ; 400 mg/ L akis‘a’u?w Langmuir S0 47 B8
W KB A 27.6 mg/ g .

Morgan, Stumm il Posselt ZEfF 5873 H: Mn Ca Mg £ 8 2 F7E 6 MnO, bR WEF 5 L langmuir 25
P61 Gabano “EWFE R W]: y— MnO; XF Zn (0 B 76 P45 4 % T 0. 15 mM IR A 3T 5 langmuir 265535
WP, Loganathan F1 Burau WF5830 4, 76 pH 4 4 Z0F FATATHIE Ca WL B #8494 75 langmuir 500 B 47
FIE A A0 Co Al Zn FEWREE KT 0.1 mM I A FCEIE A1, JF8 1R (6 15 U7 I8 1 B 77 % 100 HL 1) L 400 4,
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Zn FE G HI T Mn® B4R, Co [ Mn® Mn™ B F .
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Table 5 The relationship between the capability of the sorption and the initial concentrations

VI IE mge 1! 1 5 10 20 30 50 100 200 300 400 500
P AL mge 1! 0.07 1.01 248 6.64 887 21.15 67.99 151.6 245.2 333.9 397.4
WL mgr g ! 0.46 1.99 3.76 6.66 10.57 14.42 16.00 24.20 27.39 30.04 51.32
W B %2/ % 92.52 79.77 75.19 66.59 70.45 57.69 32.01 24.20 18.26 15.02 20.53

My ~0.0366x40.6486
60 R’ - 0.9886
50 ]
Ibc. E
UE(;. 40 %
1 30 | ﬁ
= =
22 ¥
¥ 10
0 A -
0 100 200 300 400 500 . d
P e bt 1 0 100 200 300 400
FHERTIEHI AR /mg - L. R RIE /mg . Lt
P 3 WRCBH P A il 2K P 4 P i ik i W
Fig. 3 The absorption equilibrium curve Pt AR S 1Y O R
Fig. 4 The linear relationship
between ¢/ (x/ m) and ¢ under the
equilibrium condition
2.5 MRREE

PEFEAE pH A TP, & 47 KC1.CaCly NaN O3 KoSO, FIJE HE A 5T 1 4% 1 1 a0k 7 i W 5 56, ¥ 3 A4 L
500 mL, Hg™ #J% 1 mg/ L, W B3 1 007 f5 ok 08 HCHE B & 0 50T, 90 502 300 0 3 2, o 5 L e W % ng*
477. 5Hg/ g FRHL 0. 18g FF 5 T° 100 mL =/, I 50 mL ZEMRK, 430 & 47 0. 04 M ) KC1.CaCl, .
NaNO; K580, Hfi# 57 FE W i T, 75 25 £3°C 150 v/ min 3% 3% 10 /5 PR S 5 /s I 5 800 ) 5 38 3 b
He® B, g9 6 o . Ml LUT Y, #E %5000 4616 F RE S LB He™ Ji5, 52 2 Bl e 5t T 40 0 3
R AN L 20% . KC1 A CaCly MWL rllfﬁt)\ NaNO; Hil K,S0,4 ﬁﬂfr-'wa T, T HL R N AR i A . 1%
LY A 1 B S ok 60 00 P35, SR A 1) o, A A W B 45k 0 55 o 2 5 5 A0 W 1 7 A e

F6 MMIBWER
Table 6 The results of desorption experiment

Pl 5 ) KCl CaCl, NaNO; K»S0, T HaL R 5t
i it/ Bgeg ! 81.03 61.36 17.63 15. 01 14. 14

AU E A 16.97 12.85 3.69 3. 14 2.96
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(1) A [T VR J8E T 0 7 7 40 2 0 B it ARG, 3 1 B A DR T e 0 B3 T S Hg ™ AR 28T IR O B 5 4 B
CI 5 Hg™ M.

(2) pH L G BB AR SL AR I S B S X Hg? (R BH 0%, 10 P 4 R R RO R i . AL 1)
A7 A 5% 0 W B 4 0 L B pHL 089 055 T, B0 59 B 4 1 TR HE IR v L B LR R Hg® IR B
BELRE o R A58 P /N T 19K

(3) WM SR 1 /s I i 5 i 58 o1 i WAL B ik i) 809 LA L, 20 NIy RS 432 30 W B 11l o S5 i W B i 2R K
oo ch 2 B TR BAR M AE R BEAE B AP Hb FF 45 Langmuir W BH i 2R, 75125056 4 1 JE30E o8 50 0l W B4k 24y
27.6 mg/g.

(4) FESNLBR Hg® 1K V-0 )5, 4652 2 Bl 5 T P ek SCAR R Bk, ARt 20% . — M€ 1] B ey
SR U 5 ) R B kA O I R R ek A
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The Sorption of Hg** from Aqueous Solution by Natural Cryptomelane

ZHENG De_sheng', LU An_huai’, QIN Shan®, JIANG Hao', ZHENG Xi_shen® and ZHAO Jin'
(1. School of Material Science and Engineering, China University of Geosciences , Beijing 100083, China;

sity, Beijing 100871, China)

2. Department of Geology, Peking Univ

Abstract: The sorption of Hg®* from aqueous solution was studied under variant conditions. Factors considered
included diameters, pH values and different electrolytes . The final equilibrium was attained within 1~ 2 days.
The investigation indicates that the gross adsorption quantity varies mainly with the pH values. In the solution
that does not have other electrolytes or contains NaNOz or K250y, the gross adsorption quantity reaches the peak
in neutral condition. As for the chlorates, the peak appears in the weakly alkaline condition. Comparing the ef-
fects of the ions, the authors conclude that the presence of CI” decreases the gross quantity of the adsorption con-
spicuously, and the high value metal cations decrease the gross more effectively than the low value cations. The
regression equation indicates that the adsorption of Hg™ between the concentration of 5 and 350 mg/ L fits the
single site langmuir sorption. The maximum adsorption quantity is 27.6 mg/ g.

2 . . .
Key words: natural cryptomelane; Hg™ ; adsorption; contaminant of heavy metal



