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Enrichment of Dissolved Aluminum by Manganese and Iron Oxides and Their
In Situ Formation Processes under Drinking Water Conditions
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Abstract: Manganese and iron deposits, which are widely present in drinking water distribution
systems, may participate in the migration and transformation of dissolved aluminum, thereby influencing
its speciation and exposure risk. This study investigated the enrichment behavior of dissolved aluminum
by manganese and iron oxides under various conditions and explored the underlying mechanisms. The
results showed that at an oxide concentration of 1 mg/L and an initial aluminum concentration of 150 wg/
L, both manganese and iron oxides exhibited significant enrichment capacities. The formation pathway of
the oxides had a pronounced effect on aluminum enrichment. Under the same concentration, manganese
and iron oxides generated in situ from Mn( I[) and Fe( Ill) exhibited higher aluminum enrichment
capacities than their preformed counterparts. pH was identified as a key factor influencing the enrichment
process, with increasing pH leading to a notable decline in enrichment capacities. Compared to pure

water, manganese and iron oxides showed enhanced aluminum enrichment in actual tap water, suggesting
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that multivalent ions and natural organic matter may synergistically promote the enrichment process.

dissolved aluminum;
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Fig.1 Enrichment of dissolved aluminum by manganese

oxides and iron oxides formed via different pathways (pH=
8,Mn/Fe =1 mg/L)
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Fig.3 Schematic diagram of the process of manganese and

iron oxides enriching dissolved aluminum

AWFFERW] A W R R TR REAS W 4
AR, IR ) ZR A R B R S AT LY
e 2 PERE AT GIH 25 ™40 (DBPs ) , BT R4 I )=
P BT I 1] N 3 PR B2 SR o AR, AP SR &
R RV B RLIR, W AR A AR A R, ELER Y RN
TR, DRI FE A 5L 36 26 1 R R A2 1 5 0
T DBPs (4 AR JRORUBS: o A2 52 PR ALK A | o TR
I 2 2 LW B T vy, e AR AR B DR R R e X

DBPs [ 2E AT TE W FE S A A Fratt— 20 9¢
2.2 pHIR BELXMWEEAHERENI

TR L Z 40 PR LAY pH(7 .8 F19) Sl #R 5% H
X EREAC ) & AR RAR s, 25 R LR 4, W]
UL, pHIZSE MR kA B SR VS A AR 0 DGR R 22
Bl %5 pH T, 4 B R 2R AR A0 B 4R R R AN W]
FERE A REAR . 24 pH A 7B B BK SE Ak W v f 4
BRI B AR e ), JU LR Mn (D) JELAV 4K
Z,HEERREIL6.50%. pH K 8}, 4 kAL
WK AR 0w HE R T R IR S , B A TR
WA T IL R E B REA SRR TR T
84. 499% F1 83. 19%, AV & Z2 B 40 &5 4 R 0 3l
FFET 31, 18% F142.35% ., pH A 9 I, i A= s 1A £
XL T BA & AR R T  JRALIR R B A
& 10%, 3% 5 15 pH 2644 48 2R E B ALI(OH)
TEBAFAEE VI, BeAh , FE it pH 244 T,
Bl RS W 10 3 T FRLASE O 1] B B SRS R I
0 5 4 TR A & AR LA BRTYE BVE, DT 3 3
VA AR RS AP e ok b, DA 255 R, pH 2
SRS AR W R RE ) S M TR g i XS
B R — e B R B TR R AR DR

150 B =7 [ pH=8 [ pH=9

—_
[ ]
wn

—_
(=]
(=]

~
wn

W
(=]

BRARTE AR (g L")

[N]
wn

0
Mn(IDFA L Mn(IDJERL Fe(IDBAER Fe(MDEALL
E4 AEpHTE SELINBHRENESE
Fig.4 Enrichment of dissolved aluminum by manganese

and iron oxides at different pH
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