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3000~10 000 Da FI¥ A ET . BURLAAS LA T B8 S AN 7 i, W e A 40 i 1 R ST A 88 g v Bl U,
PRI, SO FR by e 08 A3 R 4

AR 3¢ T2 N H K R U T A G A AR R B AR VR AT TR SE LA b U K R KA SR S 5 R
A, ST Al A AICL 2 FOK [RS8 8 25 A TR BE S FE A R BOm & T IR EE S 72, 456 oK B9 i
ARG R UVy,. pH. MM E AR AR, S T 58X K iR 42 80 BOIR e R 1
sema AL, LU R SR AR A 7 rh 48 i 5 ) SR AR R R S 2 %
1 MB5R*®
1.1 MR5E#E

1) SEBG T K o A S0 BE F #IT_EUEK PR KA R JROK AT SE 5, X ATOK b, LR AESS
FH UV, 4 0.045 cm™, pH N 7.94, M N 2.13 NTU, /Ko BCA HLEK 0 Bk E (UL TOC i) N
2.143 mg-L',

2) WREEH . AL (AICL-6H,0) 43 Arali, W i THEEE 25 BHE A BRA 7 o i) A% 1 e i
i OH' 5 AP B () b ok 2.2:1 B9 PACLIR W, ARG IMBRFRENIE i R 40 + —vide, A&k
PR AL R R T 90%, AlE &N

3 EE; bitll:p éﬁf\
0.1 mol-L™" Y Al,, %W ", F| FH Ferron 2% & Lt R | RRMMARSS

Table.1 Al species for coagulants used in this study

LU AL, B AICL 2 FR BEF o AL IR

N AUEZ Al /% Al/% Al /%
&, LW R TR SSREY, AICL T E °
., . . . ) AICI 95.21 3.28 1.51
BREIE SN AL, Al EEHIEE N ’
Al 2.93 96.27 0.80

Al,, HEFEIE 2 PR EESR il A R T BIE B XHR

HERT AR S K AR BB R S

3) LE BT o B R HI-6A ALK R S FEAL (VT IR), 25 S PR i R FH FA2204C B HL 1
K (FHERSE), MHERAYES & 2K EXPEC 7000 4 ICP-MS(IL 5T 7 RIXER), UV, FIIIE 765 K14
HNA] UL AR 6 BE i (B MR ), pH A E K FH pHs-3C &Y pH X (7 B AR ) ), e EE 5t %
2100P 7Y (1) 3k B A (3% [ Hach 2 &), R (1990 & >R F Mastersizer 2000 % (%) 38 56 7 & {X (Malvern,
UK).
1.2 XLWHE

DIRBESCS . AR LR JFoK B A LA, DL 250 rmin ' 54 30s, 0 A — & & iR &
F1, Lh200 rrmin ' K 90, ZJ5 LA 40 rrmin! $E5E 10 min, 5 R DOKE 30 min, TR EEFI IR N
0.01~0.08 mmol'L (LA Al J& F & 115), WEHE 4 0.01 mmol-L™'.

2) SRS AEIRBELS A S, R B AR A7 8 4 G s e, R R B/ 2 FpfL A
B BB B A B A A4S L 3 000~10 000, 1000~3 000 FI/NT 1000 Da HIE RS . H S, #
B A RS RN i 2550 B0 TR LIS KR 0.45 um B IR UEAT 08, BUR S WiEE; FIHBEE Y T
Jii £k 10 000 Da [ B4 26 1 kB R EAT i 08, 73 F B i KF 10 000 Da 4R DL AR R 5 PR # 7
53 JidE 24 3 000 Da B BT SR 2 B R E A7 38, 7E 3 000~10 000 Da 1445 4% 40 B 5 R AR 49
TR A 1000 Da Y BEXTES 3 B M A7a2 38, 1 .000~3 000 Da 4R AL EE , /T 1000 Da Y47
fEfETIRAB R,
1.3 RIEFRE

fifi H ICP-MS 5 K T A48 & &, M SRS e 6 B T A h K 1 UV, 8 pH 31
K pH, A A oA R Kk B, (o B R SO R A 2R Ak B, s BT, R
F LA AT T YR
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hn, WK EE AR bR K, FEROINEBARES, l4r
KRR, FERE A 0.04 mmol-L" 3 i 2 ol i—i\i/
0.05 mmol-L' B, /K 3t B M 1.3 NTU & & Al

=) —n— s
0.735 NTU, #t— DI hmss, K b B 47 E10b  —aal
R T FEBEE . MY AL, /EIREERIR, %w %\// «”\\
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W RAE T Al B B T AT, 7EMR 42 "l i\
Jn i BsF AT D3 A R B R R R R R R TR R
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Fig. 5 Changes of floc size, strength factor, recovery factor and fractal dimension of flocs at different coagulant dosages
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5 a2 A4 38 i s i, FLAE AICL 24 0.08 mmol-L™' BRIt Al X Uk BRF & T Al TR
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SRR Dy, QSR R AR W IR B ) TR P SROSCER AR, 2 e B3 R 5 3 B AR E A9 1
e, TEARVEEERY, Al MEMIREER BV N T8OK, SR Z BRI )S A 5y IS 5 i A o e BE I
AICL 1E R IR BT W0 2R A2 BURIR 5 SR S IS I 5(d) w8 730 1 e U SR F A I 2R 4R 1 2y
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23 FEFHTHKZKRKRBHSH

&1 6 S e T 2 i IR 358 50 A A [ 5 4 A 0T 2200 simol - L Al
K PR i ) B4 0T TR Y R e 120 | 0t mmo L AL 7]
oo AT, AR ALCL R B 5 i 3 7K ~ U sl 2L
SO ISR T AL, PR L (PR, B P
IR B0 £ & M 0.04 mmol-L™" 4 in & 0.06 EE ay
mmol-L", T AL, 1) th K th 24 5 45 I B e O\ .
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JEARAL M UEI] T IX — 5 B BR &R

A AR R B R, AICL ZEAR
[ £ hn & 1 s 7K H ¥k /N F 1000 Da 145 /4t

Fig. 6 Mass concentration of molecular weight aluminum in
effluent at different dosages of two kinds of coagulants
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Fig. 7 3D-EEM for source water
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Effects of Aluminum form in coagulant on residual Aluminum in effluent of
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Abstract Al-based coagulants are the most widely used inorganic coagulants, and the optimized Al species
can improve the coagulation performances, but the residual aluminum produced in the treatment process has
significant impacts on human health and water transport process. In this study, Al,; and AICl; were used as
coagulants to treat the source water of Yellow River, and the coagulation process was investigated. Combined
with variations of the concentration of dissolved residual aluminum and residual aluminum with different
molecular weights, UV,,, pH, turbidity, concentration or species of organic matter and flocs characteristics,
effects of aluminum species on residual aluminum and coagulation performances were investigated. The results
showed that when Al;; was used as coagulant, the mass concentration of residual aluminum was lower than
0.2 mg-L™", and the concentration was less affected by the dosage. Due to its high stability of species, Al,, had
less effects on pH of effluent during coagulation process. The particle size of flocs increased with the increase of
coagulant dosage, but it decreased when the dosage of Al,, reached 0.08 mmol-L" (the strength factors
decreased due to electrostatic repulsion). The residual aluminum using AICl, as coagulant was higher than that
in Al,, system at different dosages, and the proportion of residual aluminum with molecular weight lower than 1 000
Da in AICI, was the largest in AICI, system. The removal efficiency of fulvic acid and humic acid using Al,; was
better than using AICI,, the latter could achieve high effective removal of organics in water at high dosages.

Keywords coagulation; Al,,; AICl,; residual aluminum; flocs
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