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Simultaneous Removal of Algae and Its Odorous Metabolite Dimethyl Trisulfide

in Water by Potassium Ferrate

MA Xiao-yan',ZHANG Ze-hua', WANG Hong-yu',HU Shi-fei', LI Qing-song’

(1. Architecture Engineering College, Zhejiang University of Technology, Hangzhou 310014, China; 2. Water Resources and
Environmental Institute, Xiamen University of Technology, Xiamen 361005, China)

Abstract: Co-removal of oscillatoria algae and its potential odorous metabolite dimethyl trisulfide ( DMTS) in simulated algae-laden
alkaline source water by potassium ferrate (K,FeO,) was investigated in contrast to potassium permanganate (KMnO,) pre-oxidation
followed by polyferric chloride (PFC) under varying conditions, including pH, initial oxidant dosage and turbidity. Based on the pre-
comparison with PFC, the optimal dosage of PFC in the combined KMnO, pre-oxidation-PFC treatment was determined. Potassium
ferrate resulted in 92. 4% removal of algae, higher than PFC when the dosage was equivalent as measured by Fe and KMnO, showed
obviously positive effect as a coagulation aid. Degradation of dimethyl trisufide (92.5% ) by potassium ferrate was better than the pre-
oxidation of potassium permanganate (74.6% ), and the treatment time was decreased from 10 min to 1 min.

Key words :algae; taste and odor; dimethyl trisulfide; potassium ferrate; coagulation; 2-MIB; geosmin
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IR T I5 A WL &5 M By R I B AR ) Y
PEREESZ MM, 25 BRI, FEBEUK RS pH 2 6 ~ 8
WP I 25% , WFFE AR K Fe (VD) X #2519 25
i, AHFFEIESRE T 20 T 4540 N [R] 1 HL TR NELA V5 e )
TR SRR (DMTS) N K s g DL B O
G RIS AR pH R Bt T 0 S B v K
TEK IR 8 25 1. ob b, 8 ad 5 spoal ] A & Ak Bk
(PFC) IR EEF E 4R FRH (KMnO, ) AL iR AL TR BE L
i, % K, FeO, ¥ BERA RABURIEAT TP

1 #MBS5AHE

1.1 5

DMTS (4l & = 95% , (% 3% 4li, Tokoy Chemic
Company, HA) | IEE %8 ( = 99% , 4ik4li, CNW , {2
E) S =99. 5% , a7 s Ak 2F R R  FR
vHE]) ,PFC(B =1.0, Ail), KMnO, ( =99.5% , /¢
Mrali, B st k2K F A BRA R, Ky FeO, (45 =
50% , A i) , 47K (18 MQ-cm).

SAMEIEN (GC-2014, By, HA) 6 ik
BE(XSP-2C, a2 #% ), g ), £ 385 X bt B AR
(2100P, i57 , L B , 45 pH I 5E 12 ( SensION,
My, L)

1.2 S SR K

RS BT FH A B 13 B R B s DUK AR A
TFFEHT, K BGL1 553235555, a0 b B s 7K R
FHEKFRRE , SRR v i) B 5 40 it ok 1 55 B 7 107 ~
10° A~ L' JEREIZ A, DMTS AR fh , i ol 4
e A 555.3 ~600. 0 pg-L~" . R FHBRIR EAH-TRIR AN
GEPBORA TR K Z TR pH A, LA I8 1 e B R
TKIBJE R 62 ~65 NTU , &I /K FiHshn L3 1.

F1 EMEEAKEER

Table 1 ~ Water quality index of artificial water with

algae of high concentration

i DMTS UVysy ,
) i EE/NTU H
/4L /pg-L! Jem-! I p
6.4 x105  555.3 ~600.0 0.035 62 ~65 10.8

1.3 5k

(1) 8755 B A0 g 3 K S e, #5m — 7 =AY
PFC (UL Fe i1),250 remin™' P4 1 min J5, 50
remin 124 10 min, YOHE 30 min, B35 W 2 3
20 e HE R 5 Qe Wy )

(2) V8755 B AP g 3 K S, $n — E R Y
KMnO, , LA 100 r-min ~' #Zfilf %4k 10 min J5 , & m—
FEREY PRC #EATIRBESS. HCE V8O 5 e 40 B vk

JE LA 5 YL A 7

(3) T A 400 g s K 2 R, B — s
K,FeO, (LA Fe 31), LA 100 r-min " $%fit % fL 1 min
J5,250 temin " "PdiE 1 min, 50 r-min "2 10 min,
UUUE 30 min, B I3 VR0 2 35 240 0 ke J32 R MLk 5 e
Y 5 .
1.4 Ak
1.4.1  fdciE DMTS K&y ik

B 100 mL REIIZKAEE , BT 100 mL 25 &), $5
PR A RS S KRR VR BRI T, LAkt B B3 3l 3 Al
e . R T EMA 5% 2T E M
NaCl [E{A  SRJE A 1 mL 1ECBER 7], #E 1P os
A1 200 remin ™ $5HE 10 min J5 , #E—E I H], HCE
JZIEC KRS GC AT, I H AR I 5 Y
Yo, ko R DREE 250°C , oo i i i
PR THEAGR IR 50°C , LA 15°C «min ™" (3 R THE
£ 150°C , L4 30°C - min "' R FHE = 240°C ; FID
TEE A 250°C 5 AN 1.5 mLe-min ' JEFE{R
BT pL; DMTS (R EAIHEZS 3. 419 min.
1.4.2 HRIEONE

IKFE & R AT 18 5 ), R TR iR it
BOHETE G2 W AT T4, 2 U BB Y, 3
TRZEFEHIFE 15% LA,

2 SRS

2.1 K, FeO, FEHl BBk b

A 1 AL K, FeO, X3S K e M7 R4
FBRACR, TP 3 X R A 25 BRI,
FEhE A 0.05 mmol-L~" I, DMTS 1Y £ B R4 N
44.5% FEANFE] 0. 20 mmol - L~ "HHAF] 92. 5% , 2 )5
P () 1 okt 2% B 0 5 M 28 T RS S
93.3%. K,FeO, AR M A ANE, 76 FR 1 Aotk 5%
PR HAR AR 9 2.2V F1 0.7V’ 1 K
K,FeO, Al f DMTS %1k £ Bk, A Ak L BRFUR K AT
M K,FeO, FMERT 0.2 mmol - L~ 5 LB #
T8, ] e S AH X T 44k S VT 7, K, FeO, M
AbF T Y HL 0. 2 mmol - L' A A Ak 5 i 1Y
FRAEREN . K, FeO, F Ames M3 ( 7017 G [0 42
AR ) Bn K, FeO, A=A ATAT 5 5 HLIA
KA R P, e —Fh sk ta /2 i AR e

K,FeO, % #2 L BRSO E , &l 0. 05
mmol - L~ B 7] 515 87. 5% E"J?’f’é?@%%gig, b 5 %
Tt A 2% R AR B S AR RS MRS K B
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= —o— i 40.5
10 F
1 1 1 1 1 1 0
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KaFeO i fit/mmol-L7!

1 K,FeO, #MEX R R EREMRMU RN
Fig. 1 Removal of algae and its odor metabolites

with different dosage of K,FeO,

F %N 92.8% . K, FeO, [IVREEVE ] £ EAREE
WIFF=Y) e’ * LU HA LEEEFIY Fe(OH) , ,
A 221) 5 41 L T A0 A 9 400 M 2 v D vk, 3 in L TR
PERE, (A3 BIORBELRR S, eAh, kT B
BILRIURE 3 JC 100 0 E , R ARG HR /K b B il 482 2 348
Tl A3 E 3% T/, K, FeO, #1122 0. 30 mmol 17!
A A5 R 1.5 NTU.

2.2 PFC ¥4l & sk rh e e ne

PFC J&—Fh B RN | Ik L fnf Y 2R
BICHLE S T 228 B AR g 1 v rp A
TR TR e LB, B 2 #8354 T PFC AR[H]
BT 5 LR L RSN, T PFC 5
K, FeO, i 5=y R IR v R BE R, 7T #6475 PRC
S B AN 86, A I K e 2 2 BR AR, VF
K, FeO, i J5 ) (TR BE 1.

H I 2 A UL PRC IREERT R L R ACR R, #%
fid oA 0.125 mmol-L~' B, ¥ 2% & [ K 0] 34
85.3% ,KififF PFC $MiE 13 2, 328 LR R A
TR, B EBRERATIA 90. 6% |, 25t — BOM X R E
MR IX B BN gk s 2, LB R E T
PG B E AR AR TR Rl
PFC I8N, S35 S Tm iy 1) f L faf 5 5 PRC /KA ™
A1 Fe (M) Ha A, (75 8 R R AR B 258, 1024
B gk e Th e, i B PRC S 330 2 45 4 o
% IR oy O BB AR S, Ml AR BERIUR AR 2207k
JE A AR At b T 6 IR BRE R B8 o o 3 . PR
M PFC YRLE X358 MR (1) 25 BR L3, T DMTS & —F
NGy T B R 2R W R, R B o B TR R
B 11520 BRI PRC X DMTS JEA A L5k
HOK 2 RAER 27. 2% (LB R T E R TR B

IR R AR S B RR A . AT , PRC
Bhnih 0.25 mmol-L™' B}, R LB K& &
90. 6% , T A 0. 76 NTU.

100 40

90 + 135

80 |

20 430

60 L —w— ML) 2 B K 125
2 —e— HREERRR 2
#30r —o— i {20 &
&40 =
# Ji5 &

30 +

20 + =410

10 - 45

0 1 1 —

1 1 0
0250 0375 0500 0625 0750
PFCHE It/ mmol-L™!

0 0125

B2 AE#ERME PFC 3HERBEREBRYR
Fig. 2 Removal of algae and its odor metabolites with

different dosage of PFC

2.3  KMnO,-PFC 3§ FH# i = K rh e 2 e i

3 2 PFC #h0% 0. 25 mmol-L™' , KMnO, #%
JN4E0. 0125 ~ 0. 075 0 mmol - L~ B, MELIR 13 25 46
TR BRI

& 3 7] W, KMnO,-PFC BE FH 7 %%t DMTS A
BT AL L BRASCRL , 25 Bi  BE AR n 5 (9 15 Iy |
Th, F ik 90.9% . KMnO, A #5011 Ak, 76 1R
PEFIBRPE 5% T A ARS8 1.7 V F0.59 V,
Al RL AR B 2 Bl KMnO, B0 2 (1
O, EEAR R L BR AR B B R, R 2R
K,FeO, B LM AN, F B % h KMnO, %0
T3 I8 FAS I L.

KMnO,-PFC B 77 7 6 i 28 L BRRU R faoe | 22
BRI AR AE 90% U I, Fe i il ik 94. 8% . S

100
o0 L .-__'___‘_____.___._l_-—l—‘ 135
80 - 130
70 -
S 60F 425 .
5 | =
& 50 {2.0 g
&40 1 a5
30 —x— LA i 2 B L5
20l —o— i A
—o— i 110
wp _—"
1 1 1 1 L L L 0‘5
0 00125 0.02500.0375 0.0500 0.0625 0.0750

KMnOy 3 it /mmol-L™!
E 3 KMnO, & XK R EBRBERE I
Fig. 3 Removal of algae and its odor metabolites with

different dosage of KMnO,
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4 PRC AH LG, RBRRIN T 4.2 N E M. AR
IR KMnO, TR AL SRR Y Zeta BN
FEAR KA B (B KMnO, 7] 5 2505 240 i B ik i b
43I (EOM) ,EOM Hp[E KMnO, 9% L4 MnO,
TV LA G ) 78 7 3 200 P R T o L S 20 2 1 i
i 5 S 18 Ak BRASCR fini

BT 20 B KMnO, 5005 i A g
FK R A b FE AR B B T 3 T R AT g T
1 KMnO, 655 19 MnO, 58 7E- S350 % 1835
AR KMnO, 51K PRy ot
KMnO, # A FEH4 .
2.4 K,FeO, K KMnO,-PFC I 1 T 2 B3 o K i IR
BN L

FHPE 1 ~3 ] s e E AR SETR BEVE T, 5
i £ in 0.25 mmol-L™" PFC 2 K& % K 90.6% ,
KMnO,-PFC % 5 % 5 94.8% , K,FeO, & ¥ K Ny
92.4% ,K,FeO, M H4l PFC R BE 1Y 8% B 4, o W
K, FeO, 252 fih S0 Ak 1) 3k R v 2 1 R 3 400 i 5
F47 , TR sk — S 41 i Ay 1L 7 Bs 40 e R e 1) K A v 72
T BEERIAE T A T IR EERR AR, 3 ik
RSO B  IF  KMnO,-PFC > K, FeO, > PFC,
ol B AR A : KMnO, -PFC > K, FeO, > PFC.

PFC X} DMTS FEABA ZLERAUR, K, FeO, HIER
IR 92, 5% LT KMnO,-PFC ) 74. 6% . KMnO,
B K 0.05 mmol-L~", K,FeO, # N 0.25
mmol-L~" | KMnO, 5 f%, b4 Fe( VI) )& AL A
JERHELA T Mo (VD) , I K, FeO, X DMTS 441k
BORZR T KMnO,. S WL 1 FE 3, % &AL 5 ]
SRR BRI T R BR BERIBR SR AT LG, AT UL
KMnO, 1 K,FeO, # /i % 0. 05 mmol-L ™" A,
DMTS BRI 54 74. 6% Fl 44. 5% ,KMnO, 5
il B EUR A T K, FeO,. KR MK T8y
KA, KR 2B, pH (6 EJH2 10 DL |,
KMnO, 1 K,FeO, B4 LAESIBE pH (H_FFH855 , M
K,FeO, TERRVESAF T 5 o S AR B M 25 1F T A2 1Y
R ol AL AR O M S A R 2 A R
T HAE K T R .
2.5 K,FeO, 5 KMnO,-PFC T2 [ 4 5 M6 522 1) )
F0t H ik ge

2.1 ~2.3 THiE K,FeO, 5 KMnO,-PFC B¢
FH 2 By B S s i % e T2 454 K, FeO, 2
JnE A 0. 25 mmol-L~", KMnO,-PFC T. 2.t PFC
fn (L Fe 31) 24 0.25 mmol-L~", KMnO, # il
0. 05 mmol-L™".

2.5.1 pH {HA

L 4 mp UL 2 Bl i R R A A bR
WOR | HAZ pH EmaEH. KMnO, FUE L 1E AR pH
(B2 T 6T 5 R 2K BRSO B, AERR7E 70% LI I
8 75.2% . K,FeO, XF M L FRAZ pH {HR2 3L
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