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Study on PPC and PAM enhanced coagulation process treating slightly
polluted raw water from tributary of Taihu Lake
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Abstract: A tributary of Taihu Lake being applied as the drinking water source was polluted
due to the soil and water loss, eutrophication and environmental pollution. The raw water has high
contents of organic substances and algae. Existing conventional water purification process of coagu-
lation-sedimentation-filtration-disinfection is incompetent to remove organic substances, Fe, Mn
and algae, Therefore, experiments of permanganate (PPC)in combination with polyacry lamide
(PAM)enhanced coagulation were conducted, The jar test results showed that at condition of PPC
dosage 0. 45 mg/1. and PAM dosage 0. 07 mg/1., average removal rates of 90%, 73%, 92%, 99%
and 38% were obtained for turbidity, colority, Fe, Mn and CODy, respectively. Also the full-scale
experiment showed that the removal of turbidity, colority, Fe and Mn improved evidently in case
when the dosages were 0. 3 to 0. 5 mg/L. and 0. 05 to 0. 10 mg/1. for PPC and PAM respectively.

Keywords: Permanganate; Polyacry lamide; Enhanced coagulation; Slightly polluted raw water

K B R AL CX E B3k Bt FKR. HTFZAKLHR KEEEFRACNAESREEE
R, K AR5 Yu P EE K A LA R R O A
AW AT 4 Rt (863) 5T B (2002AA601120) ; € i BE.AERSRB.OREY, KRAFRZH T
R T ok 4 61 357 B BA sl i@ 3 ) #8 B I B (2007 - 005) FAKKENArdE., MK RAEHAMHRBE U

26 ekiEAk Vol.34 No.5 2007



e —RIE—INEIH R AL B T 20 LU B0 R BR ok
FRUY KRR FEFA FYR, BT 0
[k B b AR R B

REMEE KA BB PERETREILE
FE R RS AT RESR AL BRK B A LIS 9, 3R
BRE BRR RESEW B ZMAS S, BAE
Pt A% 15 20 ~F B 98 591 38 3 R B O 3R B R R AL TR
BEt A2, R T R A A UTRE S BE , MR AR 0k B, (B K
REBEE™REHS. ZEEFARABERLE
(PPO)-R B BERE (PAM) B FiSR{LIR B T & 4038
K¥ B SZHK,
1 RS

AR F KR A CX B A¥KTBAO
CK¥I B SCHIK) , 5 39 18] 2 b 2 7K S R K B 4
F 1R, HTKPEVIIRER FEELE K
BR. CER.ETES, ¥R EERE ETIR
B, REALSBE B E H 5 30~60 mg/L,

£ KBNERAKER

K BT A
WA /NTU 5.5~12.9
GHE/E 35~55
pH 7.5~8.5
FESR/mg/L 4,9~6.5
Fe( &.4)/mg/L 0, 28~0. 89
HER)/mg/L 0. 38~0. 56
MA/107 4~/mL 9~12
M S/ 103CFU/mL 8~9

BSRBRA A SRR M, 4
B AR FZET BEME (PPO)-BH BB (PAM)
BARLBBE T 4 3 KW B XMWk, BT
ZHRBWNAE 1R,

B K —r" ﬁ%l—r‘l ﬂ:ﬁl——[ ”ﬁl

PPCH 4L PAMBh#%

1 B5ARTERE
1.1 HRTZ2¥
B—BrBtFE AL 150 r/min HiFE 10 min; 5
BHiRA 250 r/min #f3 1 min; 55 = B BX B8 (3
PAM B}) 150 r/min #3¢ 5 min; &5 PO By B 22 5 50
r/min $FE 14 min; 55 BT BEUTIERR 1L UTIE 15 min,

W\

L2 AR RAH

REERKBEHESE . JPZ1 - 6, HACH (@E# o i
1,721 53 Y66 BE 1T 55 I IR 25 70) . 5 4 MR AL B A
K;FHEF& PAM; X R E4E (ALO, B &Y
10%),
1.3 FXRIBIRM T B

B RRIEMIOLES B I WAL
Bk HACH M E M BENE; 4R . B4
PRERY:; B BB EL k(T
1.4 ZRS5vhe

REERIE 2~E 4, HhE 2 a4, PPC HiE
TLSRALIREEX FUK P8 & B RBR B,
JRKS: AR %7E PPC B84 0. 45 mg/L B3k
81. 3% 91 % ; Wi XF ;b B B9 B K KB % W 69. 1%,
X6 BE B KRB N 66. 7%, BE 3 B[A1,PAM
BOBEXT SR Ak 22 BR IR K o b BE R &7, BK R R w]
ik 91 % (H X 3B AL F BRI K 8k AR SR — AR, X8k
BB KEBRBUN 76% M 64%., HE 4 o] 40,
PPC 5 PAM B FR AL TR 8% b BE 1) T 1 2 BR R
90% , 1 PAM 384k IR 5 X M B (0 | K £ B AL K
91%; PPC 5 PAM BEXAISR{LIBREXT K P&k S By
B EBREN 92%, B TF PPC MELRILBERK
ZBFR (8L 3%); PPC 5 PAM B Rl L 1B 8 3 7K
PR S BT EREIL 99%;PPC 5 PAM B A
SRIGIEEEST B M AR N LR ik BTN
RMEEMEERNFYEBRELD 3% M
38%. PPC 5 PAMBFRIL LR K P8 SR,
ME AR . AESERFNERTER PPCY
PAM 2 [ail & 4 5. 3[Rl 69 4E A, PPC BRE AL =4
FESHAKE ZEMEFEN FRSKBZY 5K
FHA L THLUBR R, = R RER, 2 d B

1001 —— i ——E  —a— B —— 4 —e— FE SR

80

# . . . *

Xz

0 02 03 0.45 0.6
PPC/mg/L
K #%0.52 mg/L 4£0.31 mg/L, M S.74 NTU,FE# k6.1 mg/L,
tagasE KRB LM (LLALO311)2.0 mp/L

# 2 PPC ISR ILIBEERAL BT SR

#kHEK Vol.34 Ne.5 2007 27



—a— M ——— a4 —e— R

0 003 005 007 009 0.1l
PAM/mg/L

JRK$%0.304 mg/L,$£0.4 mg/L, 6.0 NTU FE 5.9 mg/L,
R R 48R 3 ML 1N B(LLALOsi1)2.0 mg/L

B3 PAM BhsER{LiRERAIAL BIFUK R

100 i W A i —— R ER

80
60
40 ¢ g +*
20

0

*
4

EBRE

1 2 3 s
R KB/
JBUK$£0.308 mg/L 5£0.43 mg/L. MES.ONTU. % M58 mgL,

BRSO ; WAL BIME(LLALOsIH)].8 mg/L

M4 PPC5 PAM BLFIBALIREEAIAL KB
FALSE (PAC) IR EE N A W 3 Ak 2 B, BB 4 AT
€ » TR ULIE IR, E AR BBV K FHEFE
PR AR VR AT, B 1k i 4 B 4 SC B
R BTSRRI, KPR FH
EBRBREE LT,
2 &-RR

AR CX B B¥RK #17T, PPCH TR
KER A, PPC &K 0. 3~0. 5 mg/L., PAM
BEN0.05~0.10 mg/LORBHBLE 5, BB
ZREIE 6~A 10,

B/ [ mig ®it "
PPC
ui PAMBh & LGk

B 5 PPC- PAM KRR LR R ME
25 ¢ =0 20044E 5K ~4 20055 [f 7K ~== 20044F 1 7K -w- 20055 tH /™ K

14 710 1316 19 22 25 28 31 34 3740 43 46 49 52 55 58
i Rl/d

M6 BRI BB S Rk B Xt

28 kHiA Vol.34 No.5 2007

70 1 == 20045 (57K -4 20055 7K ~==- 20044 7 7K w2005 11~ 7K
60
50
Bl 49
# 39
a5
10
(i}

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58
i [j/d

B 7 AP IR R R R S K BT
1.0 o 20044E[F{ 7K 4 20054 [FI7K == 20044 44 [~ 7K~ 20055 1 77K

03 i ! 2 ARK

0.2 : ay ‘

'6'6 BN Aa S AR N R Nl Vo
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

B fE)/d

B8 A7 iR IR 5 R Kkt L
1.4 [~ 20045 57K -4~ 20052 JF7K-=- 20045 t /7K -w- 20056 )™ K

i} fE/d

A9 A= i gy 8] B S R e KR
—o— 20042 7K -4 2005 [ 7K ~=-2004 75 ]/ 7K = 200S5E i 7K

HER/mg/L
S=NWHE NI 0O

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58
i [El/d

10 A= I B 0 S R KR A R

& 6~ 10 A 40, B4R 2005 EFUKEEE R .
8.8 6ESKREBRET T 2004 Ei#—4 L
(LA 6 A6 hfl, B EERB EFH 80.9% FER
EF25.6%. SR EF 112.5%) . HRZg PPC
-PAM B HBABETZHOHMT KMEEYR
0. 66 NTU,/NF 2004 4Ef 1. 59 NTU; A EEE K4 5
FE/NF 2004 49 12 B BEE BTSN 2. 17 mg/L, /)
F 2004 4ERY 3. 57 mg/L; ) 7K 8k ¥ B 9 ¥9{E i
2004 4EfY 0. 21 mg/L F&3) 2005 £/ 0. 06 mg/1.; F
BISE vk L 2004 4/ 0. 22 mg/ L. FEF 2005 4E K
0.03 mg/L., A RR L RE W PPC- PAMEH



N2 XA PPC- PAM B ARUL B BRI AR KB FHBmA LT

W\

- Bk |WIke| Bk |mrke| B ;gg Fokes | #rk | Bk |k &;;‘:ﬁ ﬂf;‘f&‘;
fog/L. | fmg/L. | Jmg/L. | I/t | Rimg/t| RER | pnr | s/ |/NTU | enTU | BERY ) AR
2006 £4E 1~12 A 0. 24 0.03 0. 45 0,01 4,21 2,14 34 8 26 0.2 23.5 42
2007 4 1~10 H 0.28 0.03 0. 43 0. 01 3.98 1. 49 32 8 25 0.2 23 41

SRALTRYE T 250 A K Ak B SSSR 4T .
3 PPC-PAMEXREUBREBHEARNES~EHR

XA B KR K AL BRI BT R T 2005 4F 8
AR, Wa CX & Bk —HERHA PPC- PAM B
FisRILIBEE T L8 T4 ™. Lhd-hEEmib#
hnik % 0. 3~0. 5 mg/L; PAM #thn& 0. 05~0. 10
mg/L, 8258 WA 5.

H#% 2 /A, CX & BX/K) %A PPC - PAM
B RIRALIB R AR JS , 75 2006 4E.,2007 £ 4T KK
BHABCEFEKAKBAERRE) (GB 5749—
2006) , T ELEX FH 3 4k 1R 8% 5 AR e I b (o VR i i
V Rl o iR BRRHRA PAM
ST A —E R, 7 2007 4F 2 AR, B FHRAKK
FERBF,CX B ARAT - MNABAERMBERE:,
REMBERAEBE, R EBMNOENS EERAA
SRR B, R EAMERT4EE T 1~3 h, TR A
BABLBEEARBDBREREALIAR, XFTHELE
PPCHREAFEFESHKE _ELESTHENT
EAKEEYIRE T PAM BB AR B AT
SR, (FRUIIE SRR
4 PPC-PAMEXARULBRBIZHHERLZFSH

TR R 0 I T 0 B B 1 B R A ), A R
B EES T ATEHNS SRR E, B
TEENE. NEERAE . RH PPC- PAMEBH
BILBBETZWMLREREBERA. 27RAF@E
(LA CX B Aa3kAKT B AT EKEH 6 F m/d
i, PPC f1 PAM #inE % # % 0. 45 mg/L.
0.08 mg/L,& X PPC #1 PAM (HE N 27 kg fl
4.8 kg, PPC #1 PAM #1482 1. 5 i o6/t #1 5 I/,
257 32 B 4 645 5o/d, PPC- PAM BERR{L T 2
WEAKZFERA K 0. 009 15 ju/m*, K RH
PPC-PAMBHBILTZ /5, K WEREILBHE
B IR A1 30 mg/L FEF] 18 mg/L, BR AR

LSRR 720 ke, REALBHMAE N 5 0007T/t, 35
YARFALBR AN 2 880 Jt/d, HULAT I PPC -
PAMBRIRICIBR L ZR—FE P AT AL A%
SRR AL T .
5 &g

PPCH#E7 0.3~0.5 mg/L 1 PAM ft & %
0. 05~0. 10 mg/L &4 T B RISRLIREEA iR B i
KB BB B S8R, 9 H T S RIS K
B4f. kA PPC- PAMBKASRILIBRR T2 /5 . A H
BA ok B, BT T LAY 29 1R SRR 28 A
PPC- PAM BX ISR LB 8 T Z. X AL B K ¥ B 3Ot
HRAKBA RIS TFNE.

B H LK

1 B, TR.BR. % SEREERRERKESTRIVEH. BN
KRR REREBE AT &30 H,2004:143~145

2 BHEBLDE.RER ¥ REBREFALERAMBEKRRE
ek E. PESIKHEEK,2006,21(22):8~11

3 Ma], LiGB, ChenZ L, et al. Enhanced coagulation of surface wa-
ters with high organic content by permanganate preoxidation, Water
Science and Technology : Water Supply, 2001,1(1):51~61

4 DEFER,KEK S HEREESERBRBE YL
R P EBKHEK,1997,13(6):13~15

5 Ma]J, Li G B, Laboratory and full-scale plant studies of perman-
ganate oxidation as an aid in coagulation, Wat Sci Tech, 1993,27
(11).:47~54

6 FBEAR. WHRABATE. (e ]. I WEKE, 2003

7 EFRFEEPERR KK SN L B4 P
B PR R4 A, 2001

Oi@il4b 410076 KYHE T RKEKFEBAHAKBHE
H11% ; 13875857275
E-mail: sunsprite8010@163. com
We#k B #9.:2007 - 06 - 21
& [ B #5.2008 - 02- 19

kAKX Vol.34 No.5 2007 29



