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Abstract

Mercury (Hg) and its derivative methyl mercury (MeHg) have high biotoxicity. And the study of
mercury (Hg) and methyl-mercury (MeHg) is one of the hotspots in the ecological environment
research. Our experiments select a waste water treatment plant (WWTP) with CASS ((Cyclic Acti-
vated Sludge System)) process in Heshan City to determine the concentration of Hg and MeHg in
each processing unit and study its migration and transformation in WWIP. The results showed
that: 1) The trend of the total Hg migrating from shallow to deep is obvious in the whole CASS
process, and the change of total Hg in granular phase and sedimentary facies reach maximum in
anaerobic stage; 2) Because of the demethylation caused by the increase of the dissolved oxygen,
the decrease degree of MeHg in sedimentary facies is more significant than the MeHg in granular
phase; 3) The change of the concentration of MeHg and the proportion of MeHg in total Hg is simi-
lar, which means the concentration of total Hg have no effect on the change of MeHg’s concentra-
tion.
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1. 3]

AR EAWSREM B E SR, M R SR N AL R I R B R . B A
SIFREIS NV BA BRI #ME, Hrh LRSS ROUCR AR SR f ok . FFEORIIA
FHAT A SR, H 1956 M A KRR FFMFZ 10 KGR RZEDK, AMITIRER
FREE RN N A it R R0 EERZ R AT 7 AR [1], e R PASR AR ZE T 2013 4F 10 A #I4E H AR R T H T
KREFFBFRT R CKIEALA) [2]. PEEMF EAXRREFERE, % 2005 47K HHEE 1000 t
Pl fEFIE, RN R ORI 7T — B AE AP TR R 2 —

T KB R TG KA B oty /KIS B ), S A R AN R — B 0 TR B T3 AR T5
5 BE K HE N SZ 9N KAR 3] [4] [5]. Mg SR b 5t i A v s K ORI 7R B, ALt i A s 7K e
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KA A 200~2230 ng-L ™t 2 [AI[6]. 53 PR AN FR L SRE i 15 K ) HERGEE N YT, o] B EE N Y EE AR
KA E S, KRG KT ESR S B R MR 1T R85 80k A ORI FE I 525 T e
BRI X5 7K T HR 2R A R R R (ORI oA L

ASCLAEY 11 CASS (Cyclic Activated Sludge System) T. 2575 /K ) WE T4, 6% T 2% kb 73 8 p i3t
H 7K DA K35 90 HR R A R B OR IR FE AT I 58, Sl SR AN U HORTE & T2 BL AR (2, YRR T R
H LR TE V5 /K AL B | (AT RS I 72 L FL 54k . CASS 2 A MG IR T MG TR AR, JEHL CASS T 22 Mk
PEOURUARUE R — R 2 [T 78 R I F R R I 25 Bk 3 B R AR AE AV A — T B, 17 CASS 1.2
R OB XL TIX AN B R TE CASS b 5E 2R A MRS AT AL RS 08 B U M ARAE P kL sr e, B
RAEIIRE SRR 22 TN . W45 RN Ti5 /K A2 CASS T2 & By Bk fll BRI 4% e AL 72
(T fif, N AN TR 5 e (1 4 ) B2 L L At Al

2. MBSRE
2.1 HERRE

T 2015 £ 5 HERILAI R CASS TEV5/K) &AL N BOITRAE, &5E 5 AN RFEEA, 2 RIFE#EK
B, CASS 7 Wyt RS B B B R BN /KB, BN KR M0 ITE 0.5 m R AL AN B R AL 2R — IR,
Iy P NCKEE T . AKEERAE 8 L, BATLIEVEN 10 L k) TR, sl [mseib =4, fra B
.

2.2. BEmATALIE

B 20 g Ze A R B TS YR e dl, IONVKARFE—20°C 1 56 AF R UKVR 12 /NI ERTE A H B 458, TINA TR
TRRNL A ATV VR TR AL Y, WP S I 150 H U, N E AR P AR aE .

RIPR I KRG e B I8, I PERPRER I BT 4 PR, SR LT 4R DR B TSE Fl B fE AR BN
gk, 78 450 CHIZEAE T HUE 4 /NS o ILEJE BOZKFEINA 0.4% 6 mol/L HCI Jf4 B {47, 1L a5 T
B YERR B i5 et B AS, KA R TREHE T 150 B . BEIFIRT5 IR R 2 H R R AT
IR B ZRBE TN UKAE P72 8

2.3. HRERNSRA®

LIRS B 7KRE fh R B AT B 0.5~20 mi WUSCHRRE &t NN 1~5 1% 5% IR R I%, H & Btk 2%,
SRIGIMAN 1 ml 10% SnCl i Tl i, 7KE,  FHA R FIRICNR AL (F732-S,  FiAEE) AT 73T

TSRRER SR B 20 RSN 0.0001 g HL 20 A R T #ERf FREX 0.0080~0.0200 g ¥5 Yt i BN
B, 4 E sh AR R 4 HTX (Hydrate-C, Leeman, & E)iEAT 4047

2.4. BmPERNOHEE

T8 HERFREL 0.2 g 724 TSR M 28 50 ml B0, (e m A i 1.5 mil 1A CuSO,
TRV 7.5 ml 1) 25% ISRV, FEINN 10 ml f) CHLCly FEFRE I CHLCl, i & . YA CuSO, ik
FIFE R B, CH.ClL & TABS R K. ARG EEEED Lh, BEZHHIAEREN
B0, AFRE IR E-10°C . #E 3500 r/min, B5OEE 30 min, B0 AR FEMSEIFEERE, K
NIZ ) CHLCly 23 B8 HSRAEGH B O FE NN 30 ml 2245 KB 207K o K /K847 rh 1 /K B4 31 50°C 1 iR
JE BB DB NS ZE T, KR K I, 2 h RS E 5, BHTINIAE] 80°CE R K, A
BIK 5 15, SERURFERGE R . RAHUH S @I IR B WK H ) CHLCLL 8% . RAEHUS F 4K e
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KA 50 ml HHEE] . fRAHG, HERELIETRIR 50 ml KRG HERAE, TRERSR A INNZ) 40 ml #B4liK,
ARG RS AR TN N 500 wl pH 24 4.75 [ABSRR/EE RN S i il . 2 mil [ ZEHUG WA FE S AT 3 AR
a2 AR, 40 pl 1% NaBEt W, o - A rei, & Bfss, &5 bALE 4.

57K BN ZENE, BB 10 A, FR MRS ERERI A AR, 45 mi KRR BRI 4K)
IIAZ5E 59 60 ml 1) Teflon JffiH, 55— Teflon 2 A 5 ml 4K, AT HE FHE, KBEE
45 ml ZKFER) Teflon HAE 135°CHIZAME FINEY, 5H—A% 5 ml BAUKE Teflon HBAVKAKH, KeTE
BEZEER TRANR I . 2R — B 8] B 2N VKA T KR ) — 2 S BOH 7, SEKEIN
BRI . AREARIIIN 500 wl pH 5 4.75 [BSRR/BE RN S2 AT 40 pl 1% NaBEt, i3, /5 HH 4l
IKFETEAEOR A AR A SI), & S BONERESE, R BALIE 47

2.5. BRRERH

TFKEES: AR AT 2 K, BCPYIME. BIRITRZE < 10%, trdEfiZE R, > 0.999, &M
FES I ARKG . 2 AR EICE (n = 10)24 93%~105% (18 101%). 7534 R A 0.24 pg-Nm 2,

SRR BT 3~4 SPATHE, “PATRE A AR ZE < 5%. X TIRZE KT 5%MIFE MR A5
Ja & . HFEAFRAEY) BT GB WO07405 (briEHEFE(E (0.29 + 0.04) mg/kg) ¥ Sl {E 79(0.30 + 0.02) mg/kg
(n=4), FEA 95%~107% (FI1H 102%). Fixfa iR 0.5 nglg, 75 IR i 45 AR T 7 VA tH B

2.6. RERFERES

FRAEVATR TP LR VA EE 0~50 pg'L *SEE A, ¥ 0. 5. 10, 20, 40. 50 pgrL ™ 6 MR, ik iz
[k 2% R® > 0.999.

JKRESh: 5 AMRESR AN TAT, FIRD MR ZE<L0%, 25 FIRE SR L2 AR B R (n = 2)
N 85%~105%

TGVRRE R B 10 BER—MRER I PAT SER, AR R ZE LE 3% LAY (n = 5). MeHg tritE &%)
J§i (ERM-CC580) (HE#MH 75.5 + 4 mg/kg). AritEA R (1A 75 52 30 6l 78 HE 47 5 1) 85%~110%2[] .

3. R5118
RAEBERE CASS TEhpTRENL

nre 1 PR, AL EGRBURIAR (B ZT598) AUTARAH (T J2 15 ) BS R AT F SR A8 A R BUI) & B
A R RURLAR (L J235 U) AR A CF R T5 e ) FEAN R B 2ok o5 BOR & R L BIE . i 22 W] A
TR ER G E2MIE KRGS, WA NREESL I BEKE KSR S BB, ERBRAR LR S &
BB T IREZ, ElKBAMSABL ERBRAAN RS &R T NRIRM, Z2dT EEBRA
(RI 7R LT AR R A FAE A 2 R R DR . RN N JZ SRR o KA A 3 2 B AE PR B R
BRI B, SRS BT IEARE BN 21.48%. —2.95%, X2 BT MR Belt A S i S SR RIE B B
T BB B L R AORAR AR J2 DO B ok & AR SE, XA o T U A LN RIS MRS Y 7E R 5 TR
BN T 2R, FENERNETEREBES . KT REREERLIRN, WEHBESR, CASS
TEHKIEEEARB B, M T ZUOBRIE, VUSRI EKEITIR T/, B ki ~ZdiH: b s,
HR SV AR, AEHIES K Rk & R AR T AR R AR B W i 2 HEUEK

STRAETT K B S AR AR /N B R R T BRI — 8870, BHLEOR AR A TIER . PRIk i Y 2k
R AR T B AR S AL IR R A L B, T ELVA AR AS (0 R SR ARG, A RS T LA
o 2 1 ARBL T FEORISEPRARIE I, (EBEK - BB L2 BURLE AT R TR A b F ok & 8 R B
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Figure 1. Concentration of Hg and MeHg (left), and the percentage ratio of MeHg (right) during the CASS process
El 1. CASS TZHh &M R ERMPERN S ERESHIFER

Table 1. The change of Hg and MeHg between different stages
F 1 5K EMEZ BERFRERNTILE

A4 2 (%)
K
BEK - BES RS - A B - PR

MeHg 12.30 9.69 55.04

FE THg 6.20 -9.63 21.48
S2fR(MeHg-THg) 6.10 19.33 33.56

MeHg 7.18 37.49 -36.12

T2 THg -1.53 0.03 -2.95
S2Fr(MeHg-THg) 8.71 37.46 -33.17

E: AERR SR,

FEFEMIT s T 7EMRS - BB B LR 1 & B RIUABRGE S, B F RIS HRE KT L2
FLAH o DT AP B IR AT e R A2 T R I 2 ARG M, Callister S. MLURI Winftey M. R. [8]WF 7R 1, %S
AT DA FR A P A e, AR A PR AR 2 R R R R A, SRR TR i ARG SR 1) A T 2R
HBAEAS AR . BRECEL - IRABE T 2T BRI, R I S £ 5. KREMFTRY, RiME
VIR AR E B IRAIA B R kA, HWESRIEIRA T e B nfa g [9]. M SEFr Bk, b
JEE TR R R AU 2P B T2 R . BAE RN AL, BT, FEERF
FORERFISR) 64.40%, FEHTe HEREREA 21.02%. K NEARTT 5, AW I N3 X0] IR OK 2
AR

B 1A R R I HER AR B, HAREIX TR 0.11%~0.31%. TEAIESE[TIHF A4 Rb, Ut
byt —yiih . IRGEM AT R JENL D5 15U HR HE 2R R R EE X R FE 0.2%~0.9%. T EVIR+ MeHg %
R RIKM 1%~1.5%. JIRPITERR 2 REA SRR, IR iR, WP 2R b E K
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BB . HAEoR 5 BRI BB T2 3ok & B Al B AL, 45 SRR W] R &
BARMWKIFEMAR /N BLEIR & B A S5m0 ok B @

4, 4Eip

ASLIG ST CASS TZT5 /K] NN R, X% T & AP H Tt t K LA 5 e Hh 7R At 2
RIVRFEBATINGE . 25K 1) HEEA CASS LM M S, FEWHEMN LT ARIERES, HEZE
1508 5 T R U5 a7k T B EAA R T IREBOE B SR MH, 20700 21.48%41-2.95%; 2) fEiEK -
WU B BT RS TR P R AR S R T R A, (EAERRR - SRR BUN R 1578 P R AR A S
TRT EE, i TASEMEINSBORK L PR, 3) FHIR S SRS EILOIERGES S
ARG RV, IEYEIR S A SR IR & R AL 5 IE B .
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