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Abstract Take Taihu Lake as research object, adopt ultrafiltration (UF) process to analyze the influence of coagulation process on
operation effect and pressure of UF membrane by adding coagulant Al,(SO, ), and polymeric aluminum chloride (PAC) respectively.
Results showed that coagulation process could effectively improve the effect of ultrafiltration on the removal of organic matter. When the
dosage of Al,(SO,), and PAC were greater than 6 mg/L and 3 mg/L(measured by Al**), the promoting effect of coagulant on the
removal of organic matter tends to be stable. Coagulation process could effectively relieve the growth of pressure and irreversible
pollution of UF membrane. The HIFI of UF alone was 0.002 92, and the HIFI of Al,(SO,);-UF and PAC-UF were 0.001 13 and
0. 001 02, respectively, under the optimal dosage. According to molecular weight distribution, medium molecular weight organics with
UV response were the main factors causing irreversible membrane fouling of ultrafiltration membrane, followed by dissolved organics
carbon (DOC) with no UV response at medium and small molecular weights. Al,(SO, ), coagulant was easier to reduce the foul of UF
membrane caused by medium molecular weight organic matter, and PAC coagulant was easier to reduce the foul of UF membrane

caused by small molecular weight organic matter.
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Tab.1 Raw Water Quality for Experiment

organic mater  transmembrane pressure ( TMP )

K FidE bR ARG A
pH & 7.44~8.12 7.76
Bl EE/NTU 55.9~107.0 73.7
COD,,,/(mg-L7") 3.50~4. 50 4.12
UV,se/cm™! 0.034 8~0. 051 2 0. 089

1.2 REKRERSH

KeIEK SN 40 L A JFUKARS , JEUK I8 1 SR K 52
ABEKA T AR T AR ; 0 4 A 30 5ot i
30 min, 3BFTEE T 1 20 2 AT A B o
Ve D SE 1T A JE IR 1 (TMP) B84k,

molecular weight distribution

I E AN 1 R,

B il s B

Fig. 1 Schematic Diagram of the Experimental Device

MEUE R M AR N 0.07 m?, BB T RN
150 000 Da, % N R FE st 8 77 3K 8 2 fH i
JeizFT, s BN 68 L/(m” - h), i &N 80
mL/min, JREEFIBME LK LRzt TS
%, PAC I AL, (S0,), &t 7518 2 mg/L
4 mg/L(LL AP T, AGRE SR H PAC BOMER N
0.1.2.3.4 mg/L,AL(SO,), M EH 0.2.4.6,
8 mg/L,
1.3 REHE

VA B . HACH2100P 5 45 Xkt B2 4% ; pH . PB -
21 FREETE; CODy,, - FRM: B Bl TR B I R 75 UV g 58
SMAT UL G RE T oy PR A H AR B Le -
10ADVP #Efig i,

2 HEREHM

2.1 REFIXTEREERIIEAE N

P 2 SRy A [ B8 R TR B 791 o 0 2 o4 Y okt B ) 5
M), 68 308 XV ol B A AR A 1) R BRASCR , ANI) T30 T
U KD AR BE L ERAE 0. 23 NTU AR, B
BER G RBIEXT R I LR R LTS |
& PAC X ¥ EE K BR A B2 A AR B T
AL(SO,) . [EHBIE A Pk BEARAR , 48 U6 R 7
Gy R, R, WS TR S8 70 0T R I8 22 BV o 32 1Y
PFAK R HPER T 0. 3% M EFRE,
2.2 BEFXENHERIIRMNZ

Bl 3 Sk AN [] TR 8 70 £ &= T, TR B + UF X
COD,, UV, MEBRFCR, Sl g LA P
BB 22, XF COD,, Al UV, BYEBRR 05K
22. 7% 5. 6% , VLA K /A HLY vl DLl ok UF



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 1,2022
January 25th, 2022

B2 IRBEI X U 25 PR T et B AR S )
Fig.2 Influence of Coagulant on Turbidity Removal by UF
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Fig.3 Influence of Coagulant on Organic Removal by UF
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Fig.4 Influence of Coagulant on TMP of UF Membrane
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Fig.5 Changes of TMP and HIFI Indices of UF Membrane under Different Coagulants
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Fig. 6 Molecular Weight Change of Organic Matters in Raw Water and Treated Water of UF

x2 AHIT R KRR R
Tab.2 Removal Rate of MW Region Integral Intencity
of Organic Matters

eI KT XKEIT KB X

DOC UF 7.9%  41.2% 100.0% 16.5%
AL(S0,);+UF  31.6%  33.9%  70.7% 33.0%

PAC+UF 31.6%  62.6% 100.0% 39.2%

UV, UF 2.3% 0.0%  95.8% 1.2%
AL(S0,);+UF  15.0%  35.4% 100.0% 31.0%
PAC+UF 17.3%  39.8% 100.0% 34.8%

R TH 35, 4% 1 39. 8% , X 5 2 B i E 4518 —
., (EXF 4T DOC, BRI EERI N P24 TR
[ A AL FEAK AR PAC+UF Y25 bR A0 LL T R 1
FTFT 21.36% , 8K AL(SO, ) ,+UF B2 BRI il
TRET 7.3%, 15455 17 3CH PAC+UF 1Y HIFI £
%, UEBH 18 SRS Gy i A ALY 22 R /Ny i R b

M ;A ML, FEUOE /N g i T 5 AN e R Y
DOC.,
2.6 BREAZEXEREIIDFENT
FEIEIEAE AR T00 R iz 7 20 JA fE k17 1k 2%
Bk, HRE AV TR R T FR
MK 7 (a) MK 7 (b) o] %, gph UF M
AL(SO,),+UF MR VLM DOC & A%, FZ L
G FEA N N E 1 PAC+UF FIRVER DOC
e, FEH/NMFENAEIYAR, RN
FEE H AR TR S RIS YL i TTHLAY R DL gk 4 3
VR MR R SCULEA PAC T S I b
JEAXT B, BB RO R A HL, FERR Ve R v B AT
THERER A WL, (H2, AL(SO,), I m vt 2
BHUE BRI FRA I, TR S
bR, AR PAC BRUEE X 58 SR tma I 1 /N 43
FHRAVYEZ XA Y B2 B RIS



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41, No. 1,2022
January 25th, 2022

B 7 WEutmA e T
Fig.7 MWD of Organic Compounds in Cleaning Solution
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