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Study on Coagulation/ Pre-oxidation /Filtration
Process for Treatment of Groundwater with
Micro-polluted in Winter
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Abstract ; The best operating conditions for coagulation oxidation filtration process is determined to
solve the problem of low-temperature micro-polluted groundwater treatment. All experiments were
carried out in low-temperature laboratory. The micro-polluted groundwater was treated by adding
coagulant and two pre-oxidant-ClO, , NaClO, then through manganese sand, ceramist manganese
sand filter. Fe,Mn,COD,,, ,ammonia nitrogen( NH,” - N) , turbidity and other indicators were de-
tected to obtain the best process. The results show that the concentration of Mn in the micro-pollu-
ted groundwater treated by the process of coagulation + chlorine dioxide oxidation + secondary
filtration of ceramic sand manganese sand is on the edge of the standard ,Fe ,COD,,, ,NH, — N, the
concentration of the turbidity and other indicators meet the “drinking water health standard test
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method” (GB/T5750—2006) . So the process of coagulation + chlorine dioxide oxidation + sec-
ondary filtration of ceramic sand manganese sand can be adopted to treat micro-polluted groundwa-

ter under low temperature.

Key words ;: micro-polluted groundwater ; pre-oxidation treatment; secondary filtration ; chlorine di-

oxide ; sodium hypochlorite

WHMESRE M TAWM D A&
W B Ay B UL A i K 2 BT 5 YL, M
KA A7 R [ AR B TS G, I R K
SEEUEAT AL, A5 O B K AR E .
5 Hbu DX Ml T AR R A . A% 2 A 6T B
BRRAGE AR B 9E 24 100 Z4E0 8,
R TR E I 2t A4 EAA & AR 2 L i
TFKBRER R L AR, I C N H T TR S,
B. D. Carlton %5 $& H yE e} 2 1 A 305 1 9
XoF K R R 1Y) 2 B A A VE T, O R AT
SRR P S BRER A A6 5 R AF 5T AR
FHECA 2 (24 o Bl PR 0 52 630 T 1k e
RS T2 H BB . 1961 4F, 28 24
BT MR BRER bR A T2, B 7E L KK A
)Tz BT RS L A 9 R A
-3 1102 S R e B R R A S A 8 2 B
R AR B I SR G IR R PN RE R AN 1 AR
ERBREK IR EA R TR EER
1Y) WA NSNS S B S TR b
a5 U LA Bt it ol FH AR Ak ZIE 28 RN 7K
il , — 4B AT K, —35 4 2R
PR AN TE A MR K. X R R K
TR REE 0] USRS o RIS N (1)
UL B B sl A PR M i L 3 2 BEL A5 X 7K
HERER Y 2B, 7R A PR AR b & TR E
PRt A I R, 25 JRK TR A A R
Bl 22 R & FBUH K ™= A 5 2 i RS Rk
AR ER. AN AREE AR S i AR R I, W
TR TR 2 e AL AR I , Ui i 2> 50 =
o =k B L S BOK, 235 e gk i 4L
REOT . BT LA AR 4 ] R K R B R R R Y

FKEAC T HLIX , N5 BT SF Lk

W7 & ZE N KOK IR B TR BE i U H T
5 T ZHRANRE IS B e AE 0 AR BEACR. 725 L
(14 Ak B R R A AR IR S5 5 A i 5
AOBE IR A0l At K R, B ad e A TR B
FIAFFE TN R, B r 25
KTHBER P9 1 AR, A SR A 39 Ak AR A
HRGIREE T 2 RARKTHH, T ARG
S RANG B, 1T K i T5 G B in A2
Ze A HE L T2 20 A TR K2
R IE RGN G Z AR S R, A
e BB R K, BV RS et K
It L, ik i 35K 28 57 A R A A5 RS
et BRIk, BT, B G E X4 2
RIS Gt T K R TR EE - AL - —
P gAY TR AR X IR (T Y /K AT
ALBRIFSE i 15 S 00 5 R AR

1 X %

1.1 KBRS

TR K KAR B FHKE iR
% UUTEM S B AT KA AR, SRR A
W Fr. SRR R 1. 25 ~ 1. 6 mm. 3k
WS FAEDEAE N DEAE AR 47 mm, =N
0.7 m, JERIEE N 0. 5m, 7R FE)Z 4 50 mm,
TEEFIER )7 50 mm b1 B % i 0. X5
REME 1R,

RIS TR K B 7K 3T AL e Al 22
B SE MR EE DL TE 1 A, UTTE b HY 7K £ 4R
AV AL IS A UEAE T AT Gt v, A
HK A TS A o xR EE - TR R (2R
LA AR EN) - o€ (R Pt iE ak
B RLER D — Gt U8 ) oK AT R, f S
T AR



186 TePH S R e A (B R BE R o535 %
wen Howms
ik e EER ,Js ,Js
REE , 4 % -
e "
i x T T
! : l & &
y BHRUTRE N ; & =
VREHA R — it
,ﬁ#%%, P i % RN
: ok ?Té okt
'grﬁ%iﬁ% ST 1A
T i
B 1 iRm0 - KA KA
Fig.1 Experiment device
1.2 & #® T YRR IR R G D G g n BLE AT

DERL N BRI AR D, Kok A AR RS 5
DTS e B ZKHE AR B A IR A 9 e 8
BIERSAE 5 m/h ARGE SRR EE T
WFFTAE R, A BUAR D F DAL 1) U8 2H 5 B A
B TEE R Y T K E L, H 2908
FHH A RERS 52 BUREUE R R L AL RE. 158
o JH ) PR AR 008 o AR B AR 5 R ik
To QeI T 7K HE RS Z 4 okt i g IR b

W R 0 — e D LS A
1.3 RIEKR

I KR A T FHE S K 22 1 R K, R
FH 36 2 B /K 1) 5 % A TASE L /K K . i
JKAE FH B 25 4 4. Fe, (SO, ), . MnSO, .
(NH,),SO, JEFHRR JEK A0, 7R S
I E AR TS Ye o R K, LARIIE 2 ~4 TR
Tk JEOKK e b B R /K R ifEan 5 1 .

R JFUROK TR H X K ST i

Table 1 Raw water quality and standards

p(Fe)/ p(Mn)/

p(NH;' -N)/

p(CODy,,)/

o pE vH B
K (mg-L-1) (mg-L-") (mgeL ) (mg-L") IhEE/NTU /T
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Table 2 Indicators and detection methods
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Table 3 Four combination of coagulant and

pre-oxidant

PAC # it/ ClO, Vil E)/

A (mg-L~") min
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Table 4 Operation conditions

Clo, #miE/ PAC By, ClO, )% (A,

£t
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CODy,, Yy 20 S|
NH; -N ESE) 20 gy
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Fig.3 Fe concentration in the effluent

hp3.42 ~3.62 mg/L. JREE - AL ETE
fb - SRR —Gad kK Fe Y 5T vk B N
0.07 ~0. 11 mg/L, %} Fe FIERE K 97. 2%
~98. 1% ;IRHE - AL A TR - FRiER b

ik U8 K Fe B9 BT 2 Wk BE M 0.10 ~
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SEALETREAL - b G g K Mn 195
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Fig.4 Concentration of Mn in the effluent
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COD,, HIEBRE N 42.9% ~49.1% .



FMEIRAE IR BETUAA fid U T 200 2 IR S Yt T /K b PR 189

yk————*—‘—‘*\\\\\*,~_—4

- %P)_.&ﬁﬁﬁ K
BLERRD — Rt B8 H K

£
T

 — e — N

p(COD,,)/(mg - L™)
[ S} ‘w

—_
T

(=]

2 3 4 5

1
t/d
S R LB L E A CoD,,
Fe e T S

Fig.5 Concentration of COD,,, in the effluent

2.2.4 NH, - N (KAt F R

[l 6 Sy iR sE — A A A T AA A AT 0 AKX

- N A BIRCR. TRk giat il , #EK

-N BB EEN 1.71 ~ 1. 80 mg/L. &
ﬁ :ﬂ%%ﬁﬂ% B> g oK

—~ N Ay 5 BE M0, 40 ~ 0. 47 mg/L, Xf

N EBREN 72.8% ~T7.1% ;IREE -
:%Wc%ﬁﬁ‘%wt — Vi b A 0 — Gk g i K
NH, - N A9 i & ¥ & 0.31 ~0.37 mg/L, %}

-N HJERRFE N 78.8% ~81.7%.

20r
1.84’\’__—0\‘\‘
ool o B
D L4r EREAR Rk
g’ 1.2
ETI.O 3
EOAS 3
Zo.6t
Q
N
021
01 2 3 4 5

t/d

Be6 {REEAMABUAMTIE KN NH) - N [

Ak BRARCR
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Fig. 10 Concentration of Mn in the effluent

—_

TEE LB T ge , #E7K Mn A9 5T i vk
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Fig. 11 Concentration of COD,,, in the effluent
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AL - R — g uE K NH, - N 9B
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Fig. 12 Concentration of NH,” — Nin the effluent
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Fig. 13 Concentration of turbidity in the effluent
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