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2.1 BRI {5 A 8] B ZE

SERG A L 25 °C, Hg( 1) #14GHIE 1,26 mg/ L, 8 25. 0 mL, pH {24 6. 40, i FEHI 20 0.5 g,
RIAR/ANT 200 H o S8 55 004 1 Fras o W INE () 2 30 43 Bl sy, W 4 ik 97% LA L, HAR AN K, 2
ATE BN, BT LA DU fR) S5 v R B BRI () 25730 502 Dl 60 43 el 4 5 Wi B s 8101 i .

&1 AT E SURE R KR
Table 1 Relationship between adsorption time and disposal rate

t/ min 5 10 15 20 25 30 40 50 60 80 100 120

Copm/mgeL” " 0.0820 0.0794 0.0718 0.0621 0.0356 0.0326 0.0330 0.0327 0.0283 0.0216 0.0186 0.0178
Wit % 93.48  93.69 94.30 95.07 97.17 97.41 97.38 97.40 97.75 98.29 98.52 98.59

2.2 EEREMFNM

SEA A Hg( ID) 14 HE 1,00 mg/ L, 7ABL 25.0 mL, pH 144 6. 40 WM #t 2k 0.5 g, Bife T
200 H, SR &5 S 20 S SR 0S W B 0 L J LT~ 0 AT S W, 6 30 502 Ty il JS2 0 T A R O 3R AR A A K, s
Rl ek 25C.

£ 2 RLnmE S0 R X R
Table 2 Relationship between reaction temperature and disposal rate

tC 25 35 45 55 65
Cymlmgel " 0.0131 0.0135 0.0123 0.0133 0.0150
I B ) % 98. 69 98. 65 98. 77 98. 67 98. 50

2.3 TR pHEMEM

S A Hg( 1D BIAHE D 1,12 mg/ L, A8 25,0 mL, iFERLAE /T 200 H, FIHER 0.5 g, 948
HURN A 3. AR, Wb R B AT pH A E RN, 25 pH RTINS 5. 50 LA, BAE b AR E
FAFE, WA 2 93% LA HAR A,

#3 NRpHESEMEMXR
Table 3 Relationship between pH and disposal rate

pH i 2.01 3.92 5.50 6. 40 9,42 10.19 11.99
Coym/mgeL™"  0.5741 0. 2861 0. 0696 0.0216 0.0201 0. 0606 0.0411
e 48. 62 74. 40 93.77 98. 06 98. 20 94,57 96. 32

BB U AN L U AL AP AN Ve il A B 2 TR AR A 0 S L 5 O A K, ) K Ay 2 0
UL AU, B4 St AT RN —OH A [, X 4% —OH Kk [41 sl A 78 slORH 40 15, 504 11
ST ek FEHAR BRI . AEAS T B A AR AR R, SRR AR vl LA A e R A s, B

> SOH(y+ H{, <> SOH3, (1)
iy > SOH(, <> S0[,+ H{y (2)
(R, S e b — AN PR A L A 1 B PR - R G A S R R L S R S S
R e AT 5 O O AV B B, BT 3 118 R (A 22 BB )
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> SOHy+ M{%y <> SOM{5 "+ H{,, (3)
> SOH,+ Loy > SLI5 "™+ OH{, (4)
Hoh SRR PP 10 4 Jm S5, M7 AR P I S m B 1, Lo ARSI 00 B G A B MR MY . B
bz Ab, b T 4 1T P R T PR A PR A7 A SO 2 1 LA W R Tt R K - g T
P (3) T, VR BB R 1 O SN 2 At Y RN S Y pH AR BR RS T X . fERRME 4
PR (R PR e, R 5 ST 0 S5, H g™ R B 2 T O B Y S 1 2 1 4y i JEA T S el T 3R 1)
SR RAEAE, B 2R Hg™ 7 25 5 e W B, 2 25 AR A 11 0 10T W B 497 . 30 8% 77 T 08 ) 1) 5 AR 0 48 5 B 1
Fe A I B AN
i Ak R 4 R, OH R 8 v, I R He® 53400 > FeOH JE PR B W 48 48ty i H S 2 il
H20, Wl> FeOH g+ OH[,,+ Hgsy <> FeOHgly + Ho0, S48 G848 8F W B 45 00 B0 & 26 . e b, i T

BTN He™ B R P AP B & B AR . L T PR v 9 SO 4 1R R W R A
2.4 REAEMNZW

SOG4 Hg( 1) MIHGHTE R 1. 86 mg/ L, 481 25.0 mL, pH {4 6. 40, I FERIFR /17 200 H . 9088
AR 4) 2TV B AR 8 e, ELURE ik X W B S S8 R AN, 3R T I AR S A

F4 AEABSHMEMNXE
Table 4 Relationship between quantity of the sample and disposal capacity

Fidit g™ ! 10.0 20.0 30.0 40.0 50.0 60.0
Coppl mgel.” " 0. 0890 0. 0491 0. 0432 0. 0495 0. 0359 0. 0402
MR % 95.22 97.36 97. 68 97.34 98. 07 97. 84

2.5 SRILREMP

S At el 1) HIRATKIE N 1. 86 me/ L, 4B 25. 0 mL, pH {824 6. 40, WHEFI 4 0.5 5. Hiscso s
S 5) T BAT th B W RE RS O, W M AT K . 335 DR TR ik AN, L i B, 4
B G & 7 A 6 LT

x5 AENESRMENXER
Table 5 Relationship between grain size of the sample and disposal rate

Wifes H 80 L I 80~ 120 120~ 160 160~ 200 200 LLF
Coypl/mgeL™! 0. 1709 0. 1462 0. 0802 0. 0235 0.0199
U ETR) 90. 82 92.15 95. 69 98. 74 98.93

2.6 BKREMEM
S0P Hg( 11) AR 25,0 mL, pH {30 6. 40, WAERL 72/ T 200 HL HIHEY 0.5 5. 5%
SILE 6. BAT g 1T) ROBIRKR IR THRG, WM 6 L TF, 4 ETHE) 5 MM R R M 6 LT A A

T6 EAKRESEMERNXR
Table 6 Relationship between Hg( II) concentration and disposal rate

Hg( II)/mg=L.  0.048 0.100 0.200 0.400 0.800 1.000 1.600 2.000 2.400 3.200 4.000

Coeg/mgeL™" 0.0216 0.0201 0.0199 0.0223 0.0319 0.0243 0.0641 0.1063 0.1264 0.2396 0.2590
Wi b 21 9% 55.05 79.88 90.04 94.43 96.01 97.57 95.99 94.68 94.73 92.51 93.52
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2.7 BYREMENM

SR A He( 10) WIEGEHOE N 1. 12 mg/ L, 481 25. 0 mL, pH {0 6. 40, W FER #2208 T 200 H, 4tk
0.5 g, & T 90 NaCl#EACH] . s de g5 4L 7) vl LU H NaCl 13 7 5 AT W B 3 e e k. Y
Cracr= 0.2 mol/ L I, WL B € BRI —2f, I Ca> 0.2 mol/ L, Bl lgCa> - 0.7, R ( 1) 54
W43 A 28 P ) T AN T Hg( 1) K364 L HgCL™ 2% 85 T I TR & A7 761, 48 05 200 3 8O0 A7 A
AR A A . M98 Na® B 115 Hg™ 8517 4 38 4 W B T 4 20 R B 2 1T (0 Wk Y57 85 38 3504 ok
BB T R A2 T R AR Hg?™ 0300 3 2 o 2 A0 Ak, th i S i R 0 Hg®® 10 W B 288t

x7 BTRESRMEHNXEA
Table 7 Relationship between ionic strength and disposal rate

NaCl/ mol* L 0 0.20 0. 68 1.02 1.36 1.70 2.04
Cypg/mg L™ 0.0214 0. 6072 0.7027 0. 7547 0.7521 0.7384 0.7192
U 98. 08 45. 67 37.12 32.46 32.70 33.93 35.64

2.8 EXXR

h T e 34 N R X PR R RS, BEEE T AL AT S L % P A K P S p S BN, T R g
i NaCl ¥ 00 ] . 50 0 DR 28 (Ve I B &5 S lnige 8 o o Mrpml LU Y, pH 0 10 S madee K, Kt 7
LA DA 26 RE T Ak R R 1 JEE (0 5% )y 257 00 A5 A 0K A 0 T I B AR — B SR
REW ) IR s A 5 pH > R s B SR s BURERLEES He( 11 #IERHE |

2.9 HEWmMEE 450
W T B (1D B TR T
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BRI 2 | Chang %5 75 BF 505K T8 6 TR /mg-L
AR5 A5 O R 52 e 82 T, VO 2 BT Hg( 1) ZERGEET L T B

2 SR E B 5 I T R T
1 AL A4 S N e L AR 9B R A R
TKA A R R AR BE A % Hg( 11) BEK (1 Ak B e S0 BCB B A5 it e 4B 0 65 07 50, 3X 46 W] Hg( 11) 78
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3 4 i

(1) iLEESN 25 °C R BR - B 0] 60 438 GAFEHT Bk 20 ¢/ L pH 2 6. 40 B 1 3 )5 O R, )
UEMRIED 1,12 mg/ L 11 Hg( 1) TEARBEERT™ b (¥ W B 2 vy UL 51 98% , AP ) Hig (11 ¢ i ik 1] 5]
IR HE RS

(2) A0 J5T pH AT 150 CRE R AR it A KR L S50 8 R S5 2 I i) 33705 Hg( 1) (Wl B 4 A7

SE LR, JEh pH (R SR d S, i BUREREAR AT Hg( ID) f0 470 4 e 50 B B 3 (R 52 i AR /s .

Fig. 1 Isotherm adsorption curve of Hg( II) on magnetite
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8 EXEE
Table 8 Cross_over experiment
iy ' pH {i{ JE g L kiiel H Hg( 1) /mg*L™ " NaCl/ mol*L™' W Bt 21 9%
1 2.0 10.0 80 LI 0.05 0.20 92.2
2 2.0 20,0 80~ 120 0.30 0. 65 85.3
3 2.0 30.0 120~ 160 0.55 1. 10 80.0
4 2.0 40.0 160~ 200 0. 80 1.55 91.9
5 2.0 50.0 200 LAF 1. 00 2.00 91.2
6 4.5 10.0 80~ 120 0.55 1.55 83.4
7 4.5 20,0 120~ 160 0.80 2.00 88.0
8 4.5 30.0 160~ 200 1.00 0.20 89.0
9 4.5 40.0 200 LLF 0.05 0. 65 88.6
10 4.5 50.0 80 Lk I 0.30 1. 10 80.3
11 6.4 10.0 120~ 160 1. 00 0. 65 87.0
12 6.4 2000 160~ 200 0.05 1. 10 840
13 6.4 30.0 200 LAF 0.30 1.55 77.0
14 6.4 40.0 80 LI 0.55 2.00 70.9
15 6.4 50.0 80~ 120 0. 80 0.20 $0.0
16 9.5 10.0 160~ 200 0.30 2.00 63.3
17 9.5 2000 200 L4 F 0.55 0. 20 95. 1
18 9.5 30.0 80 Ll I 0. 80 0. 65 55.0
19 9.5 40.0 80~ 120 1. 00 1. 10 62.0
20 9.5 50.0 120~ 160 0.05 1.55 64.0
21 12.0 10.0 200 LR 0.80 1. 10 95. 1
22 12.0 20.0 80 LI 1.00 1.55 100. 0
23 12.0 30.0 80~ 120 0.05 2.00 76.0
24 12.0 40.0 120~ 160 0.30 0.20 99.9
25 12.0 50.0 160~ 200 0.55 0. 65 100. 0
2] 440.6 421.0 398. 4 404. 8 456.2 22079.2
b || 429.3 452. 4 386.7 405. 8 415.9
21 398.9 377.0 418.9 429. 4 401. 4
ZIV 339.4 413.3 428.2 410.0 416.3
zV 471.0 415.5 447.0 429.2 389.4
R 131.6 75. 4 60.3 24. 6 66. 8

H: T~ ZVAHRFEFE ~ VACTHMREEZ R, R .

(3) BB Hg( 1) 76 R ARBERA L (W B I AN 2 1 3% <F Langmuir 3% Freundlich %53 3, 10 4 g1 4 4
BRI S KL 2R LRk, i ) B GRRITIE BT & 1 & B s SR i 2R, 1 A0 G 1 A 1 AL Hit
SFi MR, B He( 1) A2 R AR ML BRA™ L g Wi B a7 LA 20 20 BRI B 4R 2
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The Disposal of Hg( II)_bearing Wastewater by Natural Magnetite

ZHAO Jin', LU An_huai®, JIANG Hao', CHEN Jie'. ZHENG De sheng' and HOU Hua_dan®
( 1. School of Materials Science and Technology, China University of Geosciences, Beijing 100083, China; 2. Department

of Geology, Peking University, Beijing 100871, China: 3. Shanghai Offshore Drilling Corporation, Shanghai 200137, China)

Abstract: T he main influencing factors and sotherm adsorption in the treatment of He( II) = bearing wastew ater
by using natural magnetite were studied on the basis of the theory of adsorbing heavy metal ions on the surface of
water— metal oxides and hydroxides. The results show that the disposal can attain 98% when temperature is
25'C, time is 60min. quantity is 20 g/ L, pH is 6. 40, grain size is smaller than 200 mesh, ionic strength is zero
and Hg( IT) concentration is 1. 12 mg/ L and that such factors as pH, ionic strength, quantity, Hg( II) concen-
tration. grain size, temperature and time exert different degrees of influence on the disposal, of which the influ-
ence of pH is the strongest. The research indicates for the first time that the adsorption isotherm of Hg( I) on
natural magnetite does not show Langmuir and Freundlich isotherm, but assumes plateau isotherm, which is con-
sistent with the isotherm stepwise ion/ coordination particle exchange.

Key word: natural magnetite; Hg( II) _bearing wastewater; disposal of heavy metal pollution



